
LEGAL ADVERTISEMENT 
SPRINGFIELD WATER AND SEWER COMMISSION 

CHIEF PROCUREMENT OFFICER 
SWSC Bid No. 24-51, CONSTRUCTION OF WEST PARISH WATER TREATMENT PLANT 

CAPITAL PROJECT 
 

Sealed bids for SELECTED SUB TRADES are requested by the Springfield Water and Sewer Commission’s 
(“Commission”) Chief Procurement Officer.  Bidding procedures are per Massachusetts General Laws (MGL) 
Chapter 149 as amended and other applicable statutes. This project is funded by the EPA’s Water Infrastructure 
Finance and Innovation Act (WIFIA) and Drinking Water State Revolving Fund (DWSRF) and Bidder’s attention is 
drawn to the WIFIA and DWSRF requirements contained in the bidding documents.  
 
Bids for the following subcontractors only **Elevators, Lathing and Plastering, and Resilient Flooring** will be 
accepted by the Commission’s Chief Procurement Officer at the Springfield Water and Sewer Commission John J. 
Lyons Administration Building, 250 M Street Ext., Agawam, MA until 2:00PM EST on April 2, 2024, at which time 
they will be publicly opened and read.   
 
WEST PARISH WATER TREATMENT PLANT. The Project is construction of a 65-mgd firm capacity dissolved air 
flotation (DAF) filtration water treatment plant, including raw and treated water conveyance, chemical storage and 
feed equipment, dewatering facility, new electrical feed and emergency generator, workshop, laboratory, other 
administrative spaces, and site improvements. The site of the Project is located on the existing West Parish Filters 
site at 1515 Granville Road, Westfield, Massachusetts. The Commission anticipates work on the Project will 
commence in June of 2024, and construction will be completed within 1,537 calendar days from the date of the 
notice to proceed to the GC. The Project is estimated not to exceed $256 Million.    
 

**PLEASE BE ADVISED ONLY THE THREE (3) LISTED FILED SUB TRADES (Elevators, Lathing and Plastering, and 
Resilient Flooring) ARE AVAILABLE TO THE GENERAL PUBLIC. ALL OTHER TRADES, INCLUDING GENERAL 

CONTRACTOR, HAVE BEEN PREVIOUSLY PREQUALIFIED AND ARE INVITATION ONLY.** 
 
There is an OPTIONAL site visit scheduled for 3/13/24 at 10:00 A.M. All FSB questions are due 3/20/24, and all GC 
questions are due by 4/24/24 at 4:30 P.M. in order to be considered (theo.theocles@waterandsewer.org). The 
project is funded by WIFIA and the DWSRF.  
 
Bid Forms and Contract Documents will be available on February 28, 2024 online at www.biddocsonline.com 
(may be viewed electronically and downloaded at no cost) or hard copies may be purchased at Nashoba Blue, 
Inc. at 433 Main Street, Hudson, MA 01749 (978-568-1167).  Bidders requesting Contract Documents to be 
mailed to them shall include a separate check for $40.00 per set for UPS Ground (or $65.00 per set for UPS 
overnight), payable to BidDocs ONLINE Inc. to cover mail handling costs (these costs are estimated and are 
subject to increase). 
 
Contractor must agree to pay Davis Bacon wage rates or MA Prevailing Wage rates whenever applicable. The SWSC 
reserves the right to waive any informality in, or to revoke, any or all bids, if in the public interest to do so.  
 
Theo G. Theocles Esq., Director of Legal Affairs/Chief Procurement Officer 
Springfield Water and Sewer Commission 
************************************************************************************* 
Note to Newspaper:  Please publish the above only under the heading "Legal Advertisements" on the following 
date:  February 28, 2024.   Please refer to SWSC Bid No. 24-51 when invoicing.  
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* Indicates this Specification Section is part of a filed sub bid.
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SECTION 00 11 00 

SPRINGFIELD WATER AND SEWER COMMISSION 

WEST PARISH WATER TREATMENT PLANT 

ADVERTISEMENT FOR BIDS 

PROJECT:     WEST PARISH WATER TREATMENT PLANT 

SEALED BIDS WILL BE RECEIVED AT: SPRINGFIELD WATER AND SEWER COMMISSION 

PROCUREMENT OFFICE 

250 M STREET EXTENSION, BONDI’S ISLAND 

AGAWAM, MA 01001 

FILED SUB-BID DEADLINE: APRIL 2, 2024 2:00 PM 

GENERAL BID DEADLINE:   MAY 14, 2024 2:00 PM 

Sealed Bids for the construction of the indicated Project will be received by the Springfield 

Water and Sewer Commission, Chief Procurement Officer, Theo G. Theocles, Esq., Director of 

Legal Affairs/CPO, at which time the Bids received will be publicly opened and read at that time 

and location by the Chief Procurement Officer. All Bids submitted shall include one original set 

of the Bid Submittal Document. 

General Bids and Sub-Bids will ONLY be accepted from contractors who have been prequalified 

for this Project by the Springfield Water and Sewer Commission pursuant to MGL Chapter 149, 

Section 44D½ and Section 44D3/4. A list of prequalified General Bidders and Sub-Bidders is 

attached to the end of this Advertisement for Bids. In the event that the Springfield Water and 

Sewer Commission does not receive Sub-Bids for any Filed Sub-Bid trade, the Work of such 

Filed Sub-Bid trade shall be performed by the General Bidder. 

The Work is located at the West Parish Filters, 1515 Granville Road, Westfield, MA. The 

number of days within which or the dates by which the Work is to be substantially completed 

and also completed and ready for final payment (the Contract Times) are set forth in the 

Agreement. The Work consists of the following: 

• Provisions of sedimentation and erosion controls. 

• Provisions for stormwater management during and after construction. 

• Protection of utilities proximal to the area of Work. 

• Abatement of hazardous materials. 
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• Improvements to Bridge No. 4. 

• Demolition of Slow Sand Filter Nos. 7-10 and associated Regulator House No. 3. 

• Demolition of Slow Sand Filter Nos. 15-18 and associated Regulator House No. 4. 

• Demolition of six sand storage bins east of Slow Sand Filters Nos. 15-18. 

• Installation of temporary bracing and supports as required to stabilize portions of the 

exterior Slow Sand Filter walls and top and bottom slabs, and to protect existing structures 

and utilities. 

• Reorientation of Gate No. 3 and access roads to the Rapid Sand Filter Building. 

• Restoration and protection of the Site at all times. 

• Raw water conveyance pipeline improvements, including connection to the existing supply 

from the Sedimentation Basin and new supply from the Energy Dissipation Valve (EDV) / 

Equalization Tank Facility. 

• A new 65-mgd firm capacity dissolved air flotation (DAF) water treatment plant located on 

the site of existing Slow Sand Filter Nos. 7-10 and 15-18, including the following: 

o Static mixers. 

o Flocculation tanks. 

o DAF basins. 

o Rapid sand filters. 

o Filtered water weir box. 

o Chemical storage and feed facilities, including the following chemical systems: 

▪ Polyaluminum chloride. 

▪ Cationic polymer. 

▪ Filter aid polymer. 

▪ Sodium hydroxide. 

▪ Sodium hypochlorite. 

▪ Phosphoric acid. 

▪ Space for future chemicals. 

o Control room. 
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o Laboratory. 

o Operations workshop. 

o Administrative areas. 

o Two waste washwater storage tanks. 

o One centrate equalization tank. 

• Dewatering Building, including centrifuges, solids conveyors, polymer storage, truck bay, 

control room, and floated solids storage tanks. 

• Connections to existing finished water transmission mains. 

• Electric-powered HVAC for new buildings. 

• Access roadways and gates. 

• Sanitary collection and treatment system, including a new septic system and a holding 

tank. 

• Potable and non-potable water systems for the new buildings. 

• Primary electrical service system from a new service entrance, emergency power system, 

manual transfer switch, and power distribution system. 

• PLC-based monitoring and control system. 

The Work will be funded in part by the Massachusetts Clean Water Trust (the “Trust”). This 

Project is subject to the requirements of the Massachusetts Department of Environmental 

Protection’s (MassDEP) Diesel Retrofit Program. Bidders must submit a signed and dated State 

of Intent to Comply form as part of their Bid proposal documents. 

This Project is subject to the American Iron and Steel requirements of P.L. 113-76, the 

Consolidated Appropriations Act of 2024. 

Disadvantaged Business Enterprise (DBE) goals are applicable to the total dollars paid to the 

construction contract. The goals for this Project are a minimum of 4.8 percent D/MBE 

participation and 6.9 percent D/WBE participation by certified DBEs. The two low bidders shall 

submit completed DBE forms (EEO-DEP-190C, EEO-DEP-191C, and the DBE Certification of 

United States Citizenship form) by the close of business on the third business day after bid 

opening. Failure to comply with the requirements of this paragraph may be deemed to render a 

proposal non-responsive. No waiver of any provision of this section will be granted unless 

approved by the MassDEP. 

The Work will be Bid in accordance with Massachusetts General Laws (MGL) Chapter 149, 

Sections 44A to 44J (Building Contract with Filed Sub-Bids). General Bidders must have a 

Division of Capital Asset Management and Maintenance (DCAMM) Certification in the 
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Contractor Category “Sewage and Water Treatment Plants” and must submit a DCAMM Update 

Statement with the Bid. Filed Sub-Bidders must have a DCAMM Certification in one of the 

following classes of work: (a) Masonry; (b) Miscellaneous and Ornamental Iron; (c) 

Waterproofing, Dampproofing, and Caulking; (d) Roofing and Flashing; (e) Metal Windows; (f) 

Lathing and Plastering; (g) Resilient Floors (h) Tile; (i) Acoustical Tile; (j) Painting; (k) Elevators; 

(l) Fire Protection Sprinkler Systems; (m) Plumbing; (n) Heating, Ventilation & Air-Conditioning; 

and (o) Electrical. See https://www.mass.gov/service-details/update-statement-for-public-

bidding for the required Update Statement. 

Minimum Wage Rates as determined by the Executive Office of Labor and Workforce 

Development under the provision of MGL Chapter 149, Sections 26 to 27D, as amended, apply 

to this Project. It is the responsibility of the contractor, before bid opening, to request if 

necessary, any additional information on Minimum Wage Rates for those trades people who 

may be employed for the proposed work under this contract. Federal Minimum Wage Rates as 

determined by the United States Department of Labor under the Davis-Bacon Act also apply to 

this Project. 

Notice of Requirement for Affirmative Action to Ensure Equal Employment Opportunity 

(Executive Order 11246) Located at 41 CFR § 60-4.2: 

1. The Offeror's or Bidder's attention is called to the “Equal Opportunity Clause” and 

the “Standard Federal Equal Employment Specifications” set forth herein. 

2. The goals and timetables for minority and female participation, expressed in 

percentage terms for the Contractor's aggregate workforce in each trade on all 

construction work in the covered area, are as follows: 

 

Timetables 
Goals for minority 

participation for each trade 
Goals for female 

participation in each trade 

 4.8% 6.9% 

These goals are applicable to all the Contractor's construction work (whether or 

not it is Federal or federally assisted) performed in the covered area. If the 

Contractor performs construction work in a geographical area located outside of 

the covered area, it shall apply the goals established for such geographical area 

where the work is actually performed. With regard to this second area, the 

Contractor also is subject to the goals for both its federally involved and non-

federally involved construction. 

The Contractor's compliance with the Executive Order and the regulations in 41 

CFR part 60-4 shall be based on its implementation of the Equal Opportunity 

Clause, specific affirmative action obligations required by the specifications set 

forth in 41 CFR 60-4.3(a), and its efforts to meet the goals. The hours of minority 

and female employment and training must be substantially uniform throughout the 

length of the contract, and in each trade, and the Contractor shall make a good 

faith effort to employ minorities and women evenly on each of its projects. The 

transfer of minority or female employees or trainees from Contractor to Contractor 
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or from project to project for the sole purpose of meeting the Contractor’s goals 

shall be a violation of the contract, the Executive Order, and the regulations in 41 

CFR part 60-4. Compliance with the goals will be measured against the total work 

hours performed. 

3. The Contractor shall provide written notification to the Director of the Office of 

Federal Contract Compliance Programs within 10 working days of award of any 

construction subcontract in excess of $10,000 at any tier for construction work 

under the contract resulting from this solicitation. The notification shall list the 

name, address, and telephone number of the subcontractor; employer 

identification number of the subcontractor; estimated dollar amount of the 

subcontract; estimated starting and completion dates of the subcontract; and the 

geographical area in which the subcontract is to be performed. 

4. As used in this Notice, and in the contract resulting from this solicitation, the 

“covered area” is the City of Westfield, County of Hampden, Commonwealth of 

Massachusetts. 

Bids shall be accompanied by either a Bid Bond in the amount equal to five percent (5%) of the 

amount of the Bid issued by a bonding company authorized to do business in the 

Commonwealth of Massachusetts; or by a certified check, cashier’s check, or letter of credit in 

the amount equal to five percent (5%) of the amount of the Bid, satisfactory to the Owner. The 

required Bid Bond(s), certified checks, cashier’s checks, or letters of credit shall be made 

payable to the Owner. 

Bids will be received for a single prime Contract. Bids shall be on a LUMP SUM AND UNIT 

PRICE BASIS. The Contract Times for the Work are set forth in the Agreement. 

Bidding Documents will be available at www.biddocs.com (may be viewed electronically and 

downloaded at no cost) or hard copies may be purchased at Nashoba Blue, Inc. at 433 Main 

Street, Hudson, MA 01749 (978-568-1167). 

Upon the Issuing Office’s receipt of payment, printed Bidding Documents will be sent via the 

prospective Bidder’s delivery method of choice; the shipping charge will depend on the shipping 

method chosen. The date that the Bidding Documents are transmitted by the Issuing Office will 

be considered the Bidder’s date of receipt of the Bidding Documents. The Bidding Documents 

will include one full-size set of Drawings with a printed copy of the Project Manual. Partial sets 

of the Bidding Documents will not be available from the Issuing Office. 

Neither Owner nor Engineer will be responsible for full or partial sets of Bidding Documents, 

including any addenda, obtained from a source other than the Issuing Office. 

Each Bidder must be a Bidding Document Holder. Bids submitted by Bidders not on the list of 

Bidding Documents (Plan) Holders with the Issuing Office will not be opened. 

A non-mandatory pre-Bid Conference will be held at the West Parish Filters, 1515 Granville 

Road, Westfield, MA on March 13, 2024 at 10:00 a.m. 
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Bid security shall be furnished in accordance with the Instructions to Bidders. 

 Owner:  Springfield Water and Sewer Commission 

 By:  Theo G. Theocles, Esq. 

 Title:  Director of Legal Affairs/Chief Procurement Officer 

 Date:  February 28, 2024 

END OF ADVERTISEMENT FOR BIDS
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LIST OF PREQUALIFIED GENERAL BIDDERS AND SUB-BIDDERS 

Please be advised that the following firms have been prequalified for this Project: 

• General Contractors: 
o Joint Venture: C.H. Nickerson & Company, Inc. and O&G Industries, Inc. 
o Joint Venture: Barletta Heavy Division, Inc. and J.F. White Contracting Co. 
o MWH Constructors, Inc. 
o Walsh Construction Company II, LLC 

• Subcontractors: 
o Acoustical Tile: 

▪ H. Carr & Sons, LLC 
▪ Cheviot Corporation 
▪ Rocky’s Acoustics Co., Inc. 
▪ Central Ceilings, Inc. 

o Electrical: 
▪ Wayne J. Griffin Electrical, Inc. 
▪ Universal Electric Co. 
▪ Collins Electric Co. 
▪ Elm Electrical, Inc. 
▪ J.F. White Contracting Co. 

o Fire Protection Sprinkler Systems: 
▪ Carlysle Engineering, Inc. 
▪ SRI Fire Sprinkler, LLC 

o HVAC: 
▪ J.F. White Contracting Co. 
▪ B-G Mechanical Services, Inc. 
▪ General Mechanical Contractors, Inc. 

o Masonry: 
▪ Giliberto & Sons 
▪ Fernandes Masonry, Inc. 
▪ Lighthouse Masonry, Inc. 
▪ Sullivan & Narey Construction Co., Inc. 

o Metal Windows: 
▪ Greenfield Glass Co., Inc. 
▪ A&A Window Products, Inc. 
▪ R&R Window Contractors, Inc. 
▪ Chandler Architectural Products 
▪ Kapiloff’s Glass, Inc. 

o Miscellaneous & Ornamental Iron: 
▪ The Berlin Steel Construction Company 
▪ United Steel, Inc. 
▪ Avid Ironworks, Inc. 
▪ C.H. Nickerson & Co., Inc. 
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o Painting 
▪ Soep Painting Corp. 
▪ Keltic Painting, LLC 
▪ John W. Egan Co., Inc. 

o Plumbing: 
▪ B-G Mechanical Services, Inc. 
▪ Harding & Smith, LLC 
▪ TJ Conway Company 
▪ Kleeberg Mechanical Services, LLC 
▪ Adams Plumbing & Heating, Inc. 

o Roofing and Flashing: 
▪ J.D. Rivet & Co., Inc. 
▪ Silktown Roofing, Inc. 
▪ Greenwood Industries, Inc. 
▪ Titan Roofing, Inc. 
▪ Capeway Roofing Systems, Inc. 

o Tile: 
▪ Capital Carpet and Flooring Specialists, Inc. 
▪ Ayotte & King for Tile 
▪ Jantile Boston 

o Waterproofing, Damp-proofing, and Caulking: 
▪ Giliberto & Sons 
▪ The Waterproofing Company, LLC 
▪ Beacon Waterproofing 
▪ Superior Caulking & Waterproofing 
▪ Folan Waterproofing & Construction 
▪ P.J. Spillane Co. 
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SECTION 00 20 00 

INSTRUCTIONS TO BIDDERS 

TABLE OF ARTICLES 

 Defined Terms 

 Bids Received 

 Location and Description of Project 

 Copies of Bidding Documents 

 Qualifications of Bidders 

 Examination of Bidding Documents, Other Related Data and Site 

 Pre-Bid Conference 

 Site and Other Areas 

 Interpretations and Addenda 

 Bid Security 

 Contract Times 

 Liquidated and Special Damages 

 Substitute and "Or Equal" Items 

 Preparation of Bid 

 Basis of Bids; Comparison of Bids 

 Submittal of Bid 

 Modification or Withdrawal of Bid 

 Opening of Bids 

 Disqualification of Bidders 

 Bids to Remain Subject to Acceptance 

 Evaluation of Bids and Award of Contract 

 Contract Securities 

 Contractor's Insurance 
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 Signing of Agreement 

 Notice to Proceed 

 Sales and Use Taxes 

 Additional Requirements  

 DEFINED TERMS 

1.01 Terms used in these Instructions to Bidders have the meanings indicated in the General 

Conditions and Supplementary Conditions. Additional terms used in these Instructions to 

Bidders have the meanings indicated below which are applicable to both the singular 

and plural thereof. 

A. Issuing Office: The office from which the Bidding Documents are to be issued and where 

the bidding procedures are to be administered. 

B. Bidding Documents Holder: A party recorded by Engineer as having obtained the 

Bidding Documents as required by the Advertisement for Bids. 

 BIDS RECEIVED 

2.01 Refer to the Advertisement for Bids for information on receipt of Bids.  

 LOCATION AND DESCRIPTION OF PROJECT 

3.01 Refer to Section 01 11 00 − Summary of Work, in the General Requirements for the 

location and description of the Project. 

 COPIES OF BIDDING DOCUMENTS 

4.01 Refer to the Advertisement for Bids for information on location where Bidders may 

examine and obtain the Bidding Documents. 

4.02 Complete sets of Bidding Documents shall be used in preparing Bids; neither Owner nor 

Engineer assumes any responsibility for errors or misinterpretations resulting from the 

use of incomplete sets of Bidding Documents. 

4.03 Owner and Engineer in making copies of Bidding Documents available on the above 

terms, do so only for the purpose of obtaining Bids for the Work and do not grant 

permission for any other use. 
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 QUALIFICATIONS OF BIDDERS 

5.01 Bidders shall be experienced in the kind of Work to be performed, shall have the 

necessary equipment therefore, and shall possess sufficient capital to properly execute 

the Work within the time allowed. Bids received from Bidders who have previously failed 

to complete work within the time required, or who have previously performed similar 

work in an unsatisfactory manner, may be rejected. A Bid may be rejected if Bidder 

cannot show that Bidder has the necessary ability, plant, and equipment to commence 

the Work at the time prescribed and thereafter to prosecute and complete the Work at 

the rate or within the times specified. A Bid may be rejected if Bidder is already obligated 

for the performance of other work which would delay the commencement, prosecution or 

completion of the Work. 

5.02 Bidders shall be qualified to do business in the state where the Project is located or 

covenant to obtain such qualification prior to signing the Agreement. 

5.03 Each Bidder must be a Bidding Document Holder. Bids submitted by Bidders not on the 

list of Bidding Documents (Plan) Holders will not be opened. 

A. General Bids and Sub-Bids will only be accepted from contractors who have been 

prequalified for this Project by the Springfield Water and Sewer Commission pursuant to 

MGL Chapter 149, Sections 44D½ and Section 44D3/4. A list of prequalified General 

Bidders and Sub-Bidders is attached to the end of Section 00 11 00, Advertisement for 

Bids. 

B. In the event that the Springfield Water and Sewer Commission does not receive Sub-

Bids for any Filed Sub-Bid trade, the Work of such Filed Sub-Bid trade shall be 

performed by the General Bidder. 

 EXAMINATION OF BIDDING DOCUMENTS, OTHER RELATED DATA AND 

SITE 

6.01 Subsurface and Physical Conditions  

A. Supplementary Conditions identify: 

1. Reports of explorations and tests of subsurface conditions at or contiguous to the 

Site that have been utilized by Engineer in preparation of the Bidding Documents. 

2. Drawings of physical conditions relating to existing surface or subsurface 

structures (except underground Facilities), which are at or contiguous to the Site, 

that have been utilized by Engineer in preparation of Bidding Documents.  

6.02 Underground Facilities – Physical Conditions 

A. Information and data shown or indicated in the Bidding Documents with respect to 

existing Underground Facilities at or contiguous to the Site is based upon information 
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and data furnished to Owner and Engineer by owners of such Underground Facilities, 

including Owner, or others. 

6.03 Hazardous Environmental Condition 

A. Supplementary Conditions identify: Reports of explorations and tests of hazardous 

environmental conditions at or contiguous to the Site that have been utilized by Engineer 

in preparation of the Bidding Documents. 

6.04 Provisions concerning responsibilities for the adequacy of data, furnished to prospective 

Bidders with respect to subsurface conditions, other physical conditions, and 

Underground Facilities, and possible changes in the Bidding Documents due to differing 

or unforeseen subsurface or physical conditions appear in Paragraphs 4.02, 4.03, 4.04 

and 4.05 of the General Conditions. Provisions concerning responsibilities for the 

adequacy of data furnished to prospective Bidders with respect to a Hazardous 

Environmental Condition at the Site, if any, and possible changes in the Contract 

Documents due to any Hazardous Environmental Condition uncovered or revealed at 

the Site which was not shown or indicated in the Drawings or Specifications or identified 

in the Contract Documents to be within the scope of the Work appear in Paragraph 4.06 

of the General Conditions. 

6.05 Other Related Data (Not Used). 

6.06 On request, Owner will provide Bidder access to the Site to conduct such examinations, 

investigations, explorations, tests, and studies as Bidder deems necessary for preparing 

and submitting a Bid. Bidder shall fill all holes and clean up and restore the Site to its 

original conditions upon completion of such explorations, investigations, tests, and 

studies. Bidder shall comply with all Laws and Regulations relative to such explorations, 

investigations, tests, and studies. 

A. Owner will conduct a Site walk through during the non-mandatory Pre-Bid Conference. 

No other Site visits will be offered by the Owner prior to opening of Bids. 

6.07 Reference is made to Section 01 11 00 – Summary of Work for identification of the 

general nature of other work to be performed at the Site by Owner or others (such as 

utilities and other prime contractors) that relates to the Work for which a Bid is to be 

submitted. On request, Owner will provide to Bidder, for examination, access to or 

copies of the contract documents for such other work. 

6.08 It is the responsibility of Bidder, before submitting a Bid to: 

A. Examine and carefully study the Bidding Documents, the other related data identified in 

the Bidding Documents and Addenda (if any); 

B. Visit the Site and become familiar with and satisfy Bidder as to the general, local, and 

Site conditions that may affect cost, progress, and performance of the Work; 
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C. Become familiar with and satisfy Bidder as to the Laws and Regulations that may affect 

cost, progress and performance of the Work; 

D. Consider the information known to Bidder; information commonly known to contractors 

doing business in the locality of the Site; information and observations obtained from 

visits to the Site; the Bidding Documents; and the Site-related reports and drawings 

identified in Bidding Documents, including “technical data,” with respect to the effect of 

such information, observation, and documents on: 

1. The cost, progress and performance of the Work; 

2. The means, methods, techniques, sequences and procedures of construction to 

be employed by Bidder, including applying any specific means, methods, 

techniques, sequences and procedures of construction expressly required by the 

Bidding Documents; and 

3. Bidder’s safety precautions and programs; 

E. Agree at the time of submitting its Bid that no further examinations, investigations, 

explorations, tests, studies, or data are necessary for the determination of its Bid for the 

performance of the Work at the price(s) bid and within the times required and in 

accordance with the other terms and conditions of the Bidding Documents; 

F. Become aware of the general nature of work (if any) to be performed by Owner and 

others at the Site that relates to the Work as indicated in the Bidding Documents; 

G. Promptly give Engineer written notice of all conflicts, errors, ambiguities, and 

discrepancies that Bidder discovers in the Bidding Documents and confirm that the 

written resolution thereof by Engineer is acceptable to Bidder; and 

H. Determine that the Bidding Documents are generally sufficient to indicate and convey 

understanding of all terms and conditions for the performance of the Work. 

6.09 The submission of a Bid will constitute an incontrovertible representation by Bidder that 

Bidder has complied with every requirement of this Article 6, that without exception the 

Bid is premised upon performing the Work required by the Bidding Documents and 

applying any specific means, methods, techniques, sequences, or procedures of 

construction that may be shown or indicated or expressly required by the Bidding 

Documents, that Bidder has given Engineer written notice of all conflicts, errors, 

ambiguities, and discrepancies that Bidder has discovered in the Bidding Documents 

and the written resolutions thereof by Engineer are acceptable to Bidder, and that the 

Bidding Documents are generally sufficient to indicate and convey understanding of all 

terms and conditions for performing the Work. 
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 PRE-BID CONFERENCE 

7.01 A non-mandatory pre-Bid Conference will be held at the West Parish Filters, 1515 

Granville Road, Westfield, MA local time on March 13, 2024 at 10:00 a.m. 

Representatives of Owner and Engineer will be present to discuss the Project. Engineer 

will transmit to all prospective Bidders of record such Addenda as Engineer considers 

necessary in response to questions raised at the conference. Oral statements may not 

be relied upon and will not be binding or legally effective. 

 SITE AND OTHER AREAS 

8.01 The Site is identified in the Bidding Documents. Easements for permanent structures or 

permanent changes in existing facilities are to be obtained and paid for by Owner unless 

otherwise provided in the Bidding Documents. All additional lands and access thereto 

required for temporary construction facilities, construction equipment, or storage of 

materials and equipment, to be incorporated into the Work are to be obtained and paid 

for by Contractor. 

 INTERPRETATIONS AND ADDENDA 

9.01 All questions about the meaning or intent of the Bidding Documents shall be submitted 

to Owner in writing to Theo Theocles at Theo.Theocles@waterandsewer.org and to 

Engineer in writing to Marc Morin at MMorin@hazenandsawyer.com. To receive 

consideration, questions must be received by Owner and Engineer no later than 

Wednesday, March 20, 2024 at 4:30 PM (EST) for Filed Sub-Bids and no later than 

Wednesday, April 24, 2024 at 4:30 PM (EST) for General Bids. Interpretations or 

clarifications considered necessary by Engineer in response to such questions will be 

issued by Addenda mailed or delivered to all parties recorded by Engineer as having 

received the Bidding Documents for receipt not later than Wednesday, March 27, 2024 

for Filed Sub-Bids and not later than Wednesday, May 1, 2024 for General Bids. Only 

questions answered by Addenda will be binding. Oral and other interpretations or 

clarifications will be without legal effect. 

9.02 Addenda may also be issued to clarify, correct or change the Bidding Documents as 

deemed advisable by Owner or Engineer. Such Addenda, if any, will be issued in the 

manner and within the time period stated in Paragraph 9.01 of these Instructions to 

Bidders. 

 BID SECURITY 

10.01 Bids shall be accompanied by either a Bid Bond in the amount equal to five percent (5%) 

of the amount of the Bid issued by a bonding company authorized to do business in the 

Commonwealth of Massachusetts; or by a certified check, cashier’s check, or letter of 

credit in the amount equal to five percent (5%) of the amount of the Bid, satisfactory to 

the Owner. The required Bid Bond(s), certified checks, cashier’s checks, or letters of 
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credit shall be made payable to the Owner. The above items shall be in accordance with 

the Drinking Water State Revolving Fund program. 

10.02 Bid bond shall be on the form (Bid Guaranty and Contract Bond) bound in the Bidding 

Documents. Bid bond shall be issued by a surety complying with the requirements of 

Paragraphs 5.01 and 5.02 of the General Conditions. 

10.03 Bid security of the Successful Bidder will be retained until such Bidder has executed the 

Agreement, furnished the required contract security, and complied with the other 

conditions of the Notice of Award, whereupon the bid security will be returned. If the 

Successful Bidder fails to execute and deliver the Agreement and furnish the required 

contract security within 15 days of the Notice of Award, Owner may annul the Notice of 

Award and the Bid security shall be forfeited to the Owner as liquidated damages for 

such failure. 

10.04 Bid security of the three lowest Bidders may be retained by Owner until the earlier of the 

seventh day after the execution of the Agreement by the Successful Bidder or the 

sixtieth (60) day after the Bid opening. The bid security of other Bidders will be returned 

within seven days of the Bid opening. 

10.05 Successful Bidder, who submitted Bid Security by certified check, cashier’s check or 

letter of credit, shall be required to file a performance and payment bond in the full 

amount of the contract pursuant to the Drinking Water State Revolving Fund program. 

 CONTRACT TIMES 

11.01 The number of days within which or the dates by which the Work is to be substantially 

completed and also completed and ready for final payment (the Contract Times) are set 

forth in the Agreement. 

 LIQUIDATED AND SPECIAL DAMAGES 

12.01 Provisions for liquidated and special damages, if any, are set forth in the Agreement.  

12.02 Provisions for punitive damages associated with the performance of the Dewatering 

System are set forth in Specification Section 46 76 33 – Dewatering Centrifuges.  

 SUBSTITUTE AND “OR EQUAL” ITEMS 

13.01 The Contract, if awarded, will be on the basis of materials and equipment specified or 

described in the Bidding Documents without consideration of possible substitute or “or-

equal” items. Whenever it is specified or described in the Bidding Documents that a 

substitute or “or-equal” item of material or equipment may be furnished or used by 

Contractor if accepted by Engineer, application for such acceptance will not be 

considered by Engineer until after the Effective Date of the Agreement. The procedure 
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for submittal of any such application by Contractor and consideration by Engineer is set 

forth in the General Conditions which may be supplemented in the General 

Requirements (Division 1). 

13.02 Refer to Section 01 25 00 − Substitution Procedures of the General Requirements for 

the period of time after the Effective Date of the Agreement during which the Engineer 

will accept applications for substitute items of material or equipment. 

 PREPARATION OF BIDS 

14.01 A Bid shall be made on the Bid Form bound in Project Manual. The Bid Form shall not 

be separated from the Bid Submittal Document nor shall it be altered in any way. The 

entire Bid Submittal Document must be submitted. Only the completed Bid Submittal 

Document is required to be submitted. 

14.02 All blanks in the Bid Form shall be completed in ink or by a typewriter and the Bid Form 

signed in ink. Erasures or alterations shall be initialed in ink by the person signing the 

Bid Form. A Bid price shall be indicated for each Bid Item listed therein. In the case of 

optional alternatives, the words “No Bid”, “No Change”, or “Not Applicable” may be 

entered. Ditto marks shall not be used. 

14.03 A Bid shall be executed as stated below. 

A. A Bid by an individual shall indicate the Bidder’s name and official address. 

B. A Bid by a partnership shall be executed in the partnership name and signed by a 

partner (whose title shall appear under the signature), accompanied by evidence of 

authority to sign. The official address of the partnership shall be indicated. 

C. A Bid by a joint venture shall be executed by each joint venturer in the manner indicated 

on the Bid Form. The official address of the joint venture shall be indicated. 

D. A Bid by a corporation shall be executed in the corporate name by an officer of the 

corporation and shall be accompanied by a certified copy of a resolution of the board of 

directors authorizing the person signing the Bid to do so on behalf of the corporation. 

The corporate seal shall be affixed and attested by the secretary or an assistant 

secretary of the corporation. The state of incorporation and the official corporate address 

shall be indicated. 

E. A Bid by a limited liability company shall be executed in the name of the firm by a 

member and accompanied by evidence of authority to sign. The state of formation of the 

firm and the official address of the firm shall be indicated below the signature. 

F. All names shall be typed printed in ink below the signature. 

G. If applicable, the Bid shall contain evidence of Bidder’s authority and qualification to do 

business in the state where the Project is located or Bidder shall agree in writing to 
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obtain such authority and qualification prior to award of Contract and attach such 

statement to the Bid. 

H. Contractor’s license or registration number, if any, shall be entered in the space provided 

on the Bid Form. 

14.04 Bid shall contain an acknowledgment of the receipt of all Addenda, the numbers of which 

shall be filled in at the space provided on the Bid Form. 

14.05 Postal and e-mail addresses and telephone number for communications regarding the 

Bid shall be indicated. 

14.06 The following listed documents are the Filed Sub-Bid Submittal Document and shall be 

submitted with the Filed Sub-Bid. Each document shall be executed in the manner 

described in Paragraph 14.03 and in accordance with Section 00 40 02 – Required 

Forms Listing unless another manner is indicated. 

A. Forms for Filed Sub-Bid (Section 00 40 01 – Forms for Filed Sub-Bid). 

B. Bid deposit consisting of a Bid Bond in the amount of five percent (5%) of the total Bid 

amount. 

C. Evidence of authority to sign. 

D. Evidence of authority to do business in the state of the Project; or a written covenant to 

obtain such license with the time for acceptance of Bids. 

E. DCAMM Certificate of Eligibility. 

F. DCAMM Update Statement. 

G. Equal Employment Opportunity Statement. 

H. Tax Compliance Certification. 

I. Corporate Certification. 

14.07 The following listed documents are the Bid Submittal Document and shall be submitted 

with the Bid. Each document shall be executed in the manner described in Paragraph 

14.03 and in accordance with Section 00 40 02 – Required Forms Listing unless another 

manner is indicated. 

A. Forms for General Bid (Section 00 40 00 – Forms for General Bid). 

B. Bid deposit consisting of a Bid Bond in the amount of five percent (5%) of the total Bid 

amount. 

C. Evidence of authority to sign. 
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D. Evidence of authority to do business in the state of the Project; or a written covenant to 

obtain such license with the time for acceptance of Bids. 

E. Contractor’s Certification Statement (Form DEP-DMS-A2). 

F. DCAMM Certificate of Eligibility. 

G. DCAMM Update Statement. 

H. DBE Participation Forms: 

1. Schedule of Participation (Form EEO-DEP-190C). 

2. Letters of Intent (Form EEO-DEP-191C). 

3. DBE Certification of United States Citizenship. 

4. DBE Certifications prepared by each DBE. 

5. DBE Subcontractor Participation Form (EPA Form 6100-2). 

6. Request for Waiver (Form EEO-DEP-490C). 

I. Massachusetts Diesel Retrofit Program Statement of Intent to Comply. 

J. List of Subcontractors. 

K. Equal Employment Opportunity Statement. 

L. Tax Compliance Certification. 

M. Corporate Certification. 

N. Project Diversity Form. 

 BASIS OF BIDS; COMPARISON OF BIDS 

15.01 Single Lump Sum 

A. Bidder shall submit Bid on the basis of single lump sum as set forth in the Bid Form. 

Bidder shall include write-in bid amounts as set forth in the Bid Form and as described in 

Section 01 20 00 − Measurement and Payment. 

15.02 Discrepancies between words and numerals will be resolved in favor of words. 

Discrepancies between the multiplication of units of Work and unit prices will be resolved 

in favor of the unit prices. Discrepancies between the indicated sum of any column of 

figures and the correct sum thereof will be resolved in favor of the correct sum. 
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15.03 Bidder shall include, elsewhere in Bid, costs set forth in Paragraph 11.02.B of the 

General Conditions to complete the Work associated with the material, equipment, or 

other designated items to be furnished. 

 SUBMITTAL OF BID 

16.01 A Bid shall be received no later than the date and time prescribed and at the place 

indicated in the Advertisement for Bids. 

16.02 Bid shall be enclosed in an opaque sealed envelope plainly marked on the outside with 

the Project title (and, if applicable, the designated portion of the Project for which the Bid 

is submitted) the name and address of the Bidder and its license or registration number, 

if applicable. Bid shall be accompanied by Bid security and other required documents. 

16.03 If the Bid is sent by mail or other delivery method, the sealed envelope containing the 

Bid shall be enclosed in a separate envelope plainly marked on the outside with the 

notation “BID ENCLOSED”. A mailed Bid shall be addressed to the same address as 

indicated in the Advertisement for Bids.  

 MODIFICATION OR WITHDRAWAL OF BID 

17.01 Withdrawal Prior to Bid Opening: 

A. A Bid may be withdrawn by an appropriate document duly executed, in the manner that 

a Bid must be executed and delivered to the place where Bids are to be submitted prior 

to the date and time fixed for the opening of Bids. Upon receipt of such written notice, 

the unopened Bid will be returned to the Bidder. 

17.02 Modification Prior to Bid Opening: 

A. If a Bidder wishes to modify its Bid, Bidder must withdraw its initial Bid in the manner 

specified in Paragraph 18.01.A of these Instructions to Bidders and submit a new Bid. 

 OPENING OF BIDS 

18.01 Bids will be opened at the time and place where Bids are to be submitted and, unless 

obviously non-responsive, read aloud publicly. An abstract of the Bids will be made 

available to Bidders after the opening. 

18.02 Bids received by mail or otherwise after the date and time specified for the opening of 

Bids will not be accepted and will be returned to the Bidder unopened. 

La
st

 M
od

ifi
ed

: 0
2/

28
/2

02
4 

at
 1

0:
40

A
M

 E
S

T



 

90398-004/February 2024 00 20 00-12 Instructions to Bidders 

 DISQUALIFICATION OF BIDDERS 

19.01 More than one Bid for the same Work from an individual or entity under the same or 

different names will not be considered. Reasonable grounds for believing that any Bidder 

has an interest in more than one Bid for the Work may be cause for disqualification of 

that Bidder and the rejection of all Bids in which that Bidder has an interest. 

 BIDS TO REMAIN SUBJECT TO ACCEPTANCE 

20.01 All Bids shall remain subject to acceptance for the period of time stated in the Bid Form, 

but Owner may, in its sole discretion, release any Bid and return the Bid security prior to 

the end of that period. 

 EVALUATION OF BIDS AND AWARD OF CONTRACT 

21.01 Owner reserves the right to reject any or all Bids, including without limitation the right to 

reject any or all nonconforming, nonresponsive, unbalanced, or conditional Bids. Owner 

further reserves the right to reject the Bid of any Bidder whom it finds, after reasonable 

inquiry and evaluation, to be not responsible. Owner also reserves the right to waive any 

informality not involving price, time or changes in the Work. 

21.02 Owner reserves the right to reject any Bid not accompanied by specified documentation 

and Bid security. 

21.03 Owner reserves the right to reject any Bid that, in its sole discretion, is considered to be 

unbalanced or unreasonable as to the amount bid for any lump sum or unit price item. 

21.04 In evaluating Bidders, Owner will consider the qualifications of Bidders, whether or not 

their Bids comply with the prescribed requirements, the alternatives, if any, the lump sum 

and unit prices, and other data as may be requested in the Bid Form or prior to the 

Notice of Award. 

21.05 Owner may consider the qualifications and experience of Subcontractors, Suppliers, and 

other individuals or entities proposed for those portions of the Work for which the identity 

of Subcontractors, Suppliers, and other individuals or entities must be submitted as 

provided in the Supplementary Conditions. 

21.06 Owner may conduct such investigations as Owner deems necessary to establish the 

responsibility, qualifications, and financial ability of the Bidders to perform the Work in 

accordance with the Contract Documents. Owner reserves the right to reject the Bid of 

any Bidder who does not pass any such evaluation to Owner’s satisfaction. 

21.07 Owner reserves the right to reject any and all Bids, to waive any informalities or 

irregularities, and further, reserves the right to accept any Bids or parts of Bids. Owner 

reserves the right to accept any Bid deemed to be in its best interests even though the 
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90398-004/February 2024 00 20 00-13 Instructions to Bidders 

Bid chosen may result in the award of the Contract to a Bidder whose Bid is not, on a 

mathematical basis alone, the low Bid. 

21.08 If a Contract is to be awarded, Owner will award the Contract to the lowest responsive, 

best, and responsible Bidder who has neither been disqualified nor rejected pursuant to 

Article 20 of the Instructions to Bidders or this Article 22. 

 CONTRACT SECURITIES 

22.01 Performance and Payment Bond shall be in the full amount of the Bid. The amounts of 

and other requirements for Performance and Payment Bonds are stated in Paragraph 

5.01 of the General Conditions. The requirements for delivery of Bonds are stated in 

Paragraph 2.01 of the General Conditions. Additional requirements may be stated in the 

Supplementary Conditions. 

 CONTRACTOR’S INSURANCE 

23.01 The requirements for Contractor’s insurance are stated in Article 5 of the General 

Conditions and in the Supplementary Conditions. The requirements for delivery of 

certificates of insurance and other evidence of insurance are stated in Paragraph 2.01.B 

of the General Conditions. 

23.02 Successful Bidder shall within fifteen (15) days from the date of the Notice of Award 

deliver to Owner, for review and approval, the required policies of insurance. Upon 

approval, the policies will be returned to the Bidder and Bidder shall submit certificates of 

insurance and other evidence of insurance to the Owner as stated in the General 

Conditions. 

 SIGNING OF AGREEMENT 

24.01 When Owner issues a Notice of Award to the Successful Bidder, it will be accompanied 

by the required number of unsigned counterparts of the Agreement along with the other 

Contract Documents which are identified in the Agreement as attached thereto. Within 

fifteen (15) days thereafter, Successful Bidder shall sign and deliver the required number 

of counterparts of the Agreement and attached documents to Owner. Within ten days 

thereafter, Owner will deliver one fully signed counterpart to Successful Bidder. 

 NOTICE TO PROCEED 

25.01 Issuance of the Notice to Proceed shall be as stated in Article 2 of the General 

Conditions. 
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 SALES AND USE TAXES 

26.01 Refer to the Paragraph SC-6.10 of the Supplementary Conditions for information on 

Owner’s inclusion and/or exemption from sales and use taxes on materials and 

equipment to be incorporated into the Work.  

 ADDITIONAL REQUIREMENTS 

27.01 The Bidder to whom the Contract is awarded shall disclose in writing the knowledge of 

any business relationship or interest that any Owner employee, an employee’s 

immediate family, or any other contractor or subcontractor of said Successful Bidder 

may have with the Successful Bidder. 

27.02 Applicable provisions of Massachusetts General Laws and Regulations and/or the 

United States Code and Code of Federal Regulations govern this Contract and any 

provision in violation of the foregoing shall be deemed null, void and of no effect. Where 

conflict between Code of Federal Regulations and State Laws and Regulations exist, the 

more stringent requirement shall apply. 

27.03 Minimum Wage Rates as determined by the Executive Office of Labor and Workforce 

Development under the provision of the Massachusetts General Laws, Chapter 149, 

Sections 26 to 27D, as amended, apply to this Project. It is the responsibility of the 

Contractor, before bid opening, to request if necessary, any additional information on 

Minimum Wage Rates for those trades people who may be employed for the proposed 

work under this contract. Federal Minimum Wage Rates as determined by the United 

States Department of Labor under the Davis-Bacon Act also apply to this Project. 

Contractor is responsible for all required submittals, including weekly certified payroll. 

27.04 The Contractor guarantees that the Work and Services to be performed under the 

Contract, and all workmanship, materials and equipment performed, furnished, used or 

installed in the construction of the same shall be free from defects and flaws, and shall 

be performed and furnished in strict accordance with the Drawings, Specifications, and 

other contract documents, that the strength of all parts of all manufactured equipment 

shall be adequate and as specified and that the performance test requirements of the 

Contract shall be fulfilled. This guarantee shall be for a period of one year from and after 

the date of completion and acceptance of the work as stated in the final estimate. If part 

of the Work is accepted In accordance with that subsection of this AGREEMENT titled 

“Partial Acceptance”, the guarantee for that part of the Work shall be for a period of one 

year from the date fixed for such acceptance. 

A. If at any time within the said period of guarantee any part of the work requires repairing, 

correction or replacement, the Owner may notify the Contractor in writing to make the 

required repairs, correction or replacements. If the Contractor neglects to commence 

making such repairs, corrections or replacements to the satisfaction of the Owner with 

seven (7) days from the date of receipt of such notice, or having commenced fails to 

prosecute such Work with diligence, the Owner may employ other persons to make said 
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repairs, correction or replacements, and charge the costs, including compensation for 

additional professional services, to the Contractor. 

27.05 This Project is subject to the Safety and Health Regulations of the U.S. Department of 

Labor set forth in Title 29 CFR, Part 1926 and to all subsequent amendments, and to 

any applicable Massachusetts regulations. Contractors shall be familiar with the 

requirements of these regulations. 

27.06 Whenever it is written that an equipment manufacturer must have a specified period of 

experience with his product, equipment which does not meet the specified experience 

period can be considered if the equipment supplier or manufacturer is willing to provide 

an “Efficiency Guarantee Bond” or cash deposit for the duration of the specified time 

period which will guarantee replacement of that equipment in the event of failure. 

27.07 This Project is subject to the requirements of the Department of Environmental 

Protection’s Diesel Retrofit Program. Bidders must submit a signed and dated State of 

Intent to Comply form as part of their Bid proposal documents. 

27.08 The Contractor shall comply with the use of American Iron and Steel in accordance with 

Public Law 113-76, Section 436. 

27.09 The Build America Buy America (BABA) requirements are waived for this Project based 

on EPA’s Decision Memorandum titled Adjustment Period Waiver of Section 70914(a) of 

Public Law 117-58, Build America, Buy America Act for SRF Projects that have initiated 

Design Planning issued September 2, 2022. 

END OF INSTRUCTIONS TO BIDDERS 
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BID NO. 24-51; WEST PARISH WATER TREATMENT PLANT 

SUB-BID OPENING DATE: 2:00 P.M. APRIL 2, 2024 

GC OPENING DATE: 2:00 P.M. MAY 14, 2024 

SECTION 00 40 00 

FORM FOR GENERAL BIDS 

 
TO: Theo G. Theocles, Esq. 

Director of Legal Affairs/CPO 
 Springfield Water and Sewer Commission 
 250 M Street Extension  
 Agawam, MA 01101 

A. The undersigned: 

 
 ____________________________________________________________________________  
 (Please type or print the business name of the bidding firm) 

Proposes to furnish all labor and materials required for completing, in accordance with the 
hereinafter described Drawings, Specifications, and Addenda, all work specified in of the 
Specifications and in any Drawings specified in any such Section of the Bid titled: West 
Parish Water Treatment Plant, prepared by: Hazen & Sawyer, Inc., 100 Great Meadow 
Rd., Suite 702, Wethersfield, CT 06109, for the price below, subject to additions and 
deductions according to the terms of the specifications: 

B. This bid includes addenda numbered  _____ ,  ______ ,  _____ ,  _____ ,  ______ ,  _____ . 

C. The proposed contract price is: 
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SRF ELIGIBLE BASE BID ITEMS 
 

Item No. Estimated 
Quantity 

Units Description of the Work and Unit Price Bid Written in 
Words and Numbers 

Amount 

011100.1 1 LUMP SUM General Construction, the lump sum price of 
 
 _________________________________________________  
 
Dollars ($ ________________________________ ) lump sum $  ______________  

011100.2 1 LUMP SUM Mobilization, the lump sum price of 
 
 _________________________________________________  
 
Dollars ($ ________________________________ ) lump sum $  ______________  

011100.3 1 LUMP SUM Demobilization, the lump sum price of 
 
 _________________________________________________  
 
Dollars ($ ________________________________ ) lump sum $  ______________  

310001.1 3,700 CUBIC YARD Rock and Boulder Excavation, the unit price of 
 
 _________________________________________________  
 
Dollars ($ _____________________________ ) per cubic yard $  ______________  

310001.2 6,500 CUBIC YARD Additional Excavation and Select Fill Replacement, the unit 
price of 
 
 _________________________________________________  
 
Dollars ($ _____________________________ ) per cubic yard $  ______________  

400519.1 1,650 LINEAR 
FOOT 

8-inch Buried Wash Water Piping, the unit price of 
 
 _________________________________________________  
 
Dollars ($ _____________________________ ) per linear foot $  ______________  
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400524.1 420 LINEAR 
FOOT 

48-inch Buried Raw Water Piping, the unit price of 
 
 _________________________________________________  
 
Dollars ($ _____________________________ ) per linear foot $  ______________  

400524.2 2,375 LINEAR 
FOOT 

60-inch Buried Raw Water Piping, the unit price of 
 
 _________________________________________________  
 
Dollars ($ _____________________________ ) per linear foot $  ______________  

400524.3 1,050 LINEAR 
FOOT 

72-inch Buried Raw Water Piping, the unit price of 
 
 _________________________________________________  
 
Dollars ($ _____________________________ ) per linear foot $  ______________  

400524.4 120 LINEAR 
FOOT 

36-inch Buried Treated Water Piping, the unit price of 
 
 _________________________________________________  
 
Dollars ($ _____________________________ ) per linear foot $  ______________  

 
SRF INELIGIBLE BASE BID ITEMS 

 

Item No. Estimated 
Quantity 

Units Description of the Work and Unit Price Bid Written in 
Words and Numbers 

Amount 

014100.1 1 ALLOWANCE City of Westfield Building Permit Fees, the lump sum price of 
 
Thirty-Five Thousand Dollars 
 
Dollars ($35,000.00) allowance $ 35,000.00  

014100.2 1 ALLOWANCE City of Westfield Conservation Commission Fee, the lump 
sum price of 
 
Seven Thousand Five Hundred Dollars 
 
Dollars ($7,500.00) allowance $ 7,500.00  
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Total amount of Base Bid based on Engineer’s estimate of quantities for Items 011100.1 
through 400524.4 inclusive (in words) : 
 
 ____________________________________________________________________________  
 
 ______________________________________________________________________  Dollars 
 
(In figures) ($ ________________________________________________________________ ). 
 
For Alternate No. 1: Add  _______________________________________________________  
 
 __________________________  Dollars ($ _______________________________________ ) 
 
 OR Deduct  _______________________________________________________  
 
 __________________________  Dollars ($ _______________________________________ ) 
 
For Alternate No. 2:  Add  _______________________________________________________  
 
 __________________________  Dollars ($ _______________________________________ ) 
 
 OR Deduct  _______________________________________________________  
 
 __________________________  Dollars ($ _______________________________________ ) 

D. The subdivision of the proposed contract price is as follows:  

 
Item D. 1: The work of the General Contractor  ____________________________________  

 
  Dollars ($ _______________________________________ ) 
 

Item D. 2: The work of the Filed Sub-Bidders:  ____________________________________  
 
  Dollars ($ _______________________________________ ) 
 
 
Sub-Trade Name of Sub-Bidder Price Require bonds? 

 
 
 ____________________________________________________________________________  
 
 ____________________________________________________________________________  
 
 ____________________________________________________________________________  
 
 ____________________________________________________________________________  
 
 ____________________________________________________________________________  
 
 ____________________________________________________________________________  
 
 ____________________________________________________________________________  
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 ____________________________________________________________________________  
 
 ____________________________________________________________________________  
 
 ____________________________________________________________________________  
 
 ____________________________________________________________________________  
 
 ____________________________________________________________________________  
 
 ____________________________________________________________________________  
 
 ____________________________________________________________________________  
 
 ____________________________________________________________________________  
 
 
BY:  ________________________________________________________________________  
 PLEASE TYPE OR PRINT NAME AND TITLE 
 
 
SIGNED:  ____________________________________________  DATE:  __________  / 2024 
 

E. The undersigned agrees that, if selected as General Contractor, he or she will, within five 

days, (Saturdays, Sundays and legal holidays excluded) after presentation thereof by the 

Awarding Authority, execute a contract in accordance with the terms of the bid and furnish a 

Performance Bond and also a Labor and Materials (or Payment) Bond, each of a surety 

company qualified to do business under the laws of the Commonwealth of Massachusetts 

and satisfactory to the Awarding Authority and each Bond in the sum of 100 percent of the 

Contract price, the premiums for which are to be paid by the General Contractor and are 

included in the Contract price. 

 
The undersigned hereby certifies that he is able to furnish labor that can work in harmony 
with all other elements of labor employed or to be employed on the work and that he will 
comply fully with all laws and regulations applicable to awards made subject to section forty-
four A of M.G.L. Ch. 149. 

 
The undersigned further certifies under penalties of perjury that this bid is in all respects 
bona fide, fair, and made without collusion or fraud with any other person. As used in this 
subsection, the word “person” shall mean any natural person, joint venture, partnership, 
corporation or other business or legal entity. 

 
The undersigned further certifies under penalties of perjury that the said undersigned is not 
presently debarred from doing public construction work in the Commonwealth under the 
provisions of section 29-F of M.G.L. Chapter 29, or any other applicable debarment 
provisions of any other General Laws or any rule or regulations promulgated thereunder. 

 
Completion Date: 1,537 Days from Date of Notice to Proceed 
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Date:  _______________________________________________________________________  
 (Please print or type Name of General Bidder ) 
 
 
by:  _________________________________________________________________________  

(Please print or type Name and Title of person signing Bid) 
 
 
 ____________________________________________________________________________  
 (Business Address) 
 
 
 ____________________________________________________________________________  
 (Please include City, State, Zip Code, Business Telephone & facsimile numbers) 
 
 
SIGN HERE:  _________________________________________________________________  
 
 
Please certify by writing your initials in the space provided below that all employees to be 
employed at the worksite will have successfully completed a course in construction safety and 
health approved by the United States Occupational Safety and Health Administration that is at 
least 10 hours in duration at the time the employee begins work and shall furnish documentation 
of successful completion of said course with the first certified payroll report for each employee. 
 
Please initial:  ____________  
 

• If a Corporation, signature and seal by duly authorized officer is required. 

• If a partnership, so state and names and residential addresses of all partners are 
required. 

• If an individual, so state and also indicate residential address if different than business 
address and also sign. 
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BID NO. 24-51; WEST PARISH WATER TREATMENT PLANT 

SUB-BID OPENING DATE: 2:00 P.M. APRIL 2, 2024 

GC OPENING DATE: 2:00 P.M. MAY 14, 2024 

SECTION 00 40 01 

FORM FOR SUB-BIDS 

 
TO: All General Bidders or As Indicated or Except Those Excluded in section C. below: 
 
Sub Bid category:  _____________________________________________________________  
 

A. The undersigned: 

 
 ____________________________________________________________________________  
 (please type or print name of  firm) 

 
Proposes to furnish all labor and materials required for completing, in accordance with the 
hereinafter described Drawings, Specifications, and Addenda, all work specified in of the 
Specifications and in any Drawings specified in any such Section for, for the price of: 
 

 _______________________________________________________________  Dollars 

 

($  _________________________________________________________________  ). 

 
For Alternate No. 1 (Painting Only): 
 
Add  ________________________________________________________________________  
 
 __________________________  Dollars ($ _______________________________________ ) 
 
 OR Deduct  _______________________________________________________  
 
 __________________________  Dollars ($ _______________________________________ ) 
 

B. This Sub-Bid includes Addenda numbered  _____ ,  _______ ,  _______ ,  ______ ,  _____ . 

C. This Sub-Bid: 

 
(           ) May not be used by the following general bidder(s): 
 
 ____________________________________________________________________________  
 
 ____________________________________________________________________________  
 
 ____________________________________________________________________________  
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(           ) May only be used by the following general bidder(s): 
 
 ____________________________________________________________________________  
 
 ____________________________________________________________________________  
 
 ____________________________________________________________________________  
(Do not answer Part C if no General Bidders are selected or excluded.) 

D. The undersigned agrees that if he is selected a sub-bidder, he will, within five days, 

Saturdays, Sundays and legal holidays excluded, after presentation of a subcontract by the 

General Bidder selected as the General Contractor, execute with such general bidders a 

subcontract in accordance with the terms of the sub-bid, and contingent upon the execution 

of General Contract and, if requested so to do in the general bid by such general bidder who 

shall pay the premiums therefore, furnish Performance and Labor and Materials Payment 

Bonds of a surety company qualified to do business under the laws of the Commonwealth 

and satisfactory to the Awarding Authority, in the full sum of the subcontract price. 

E. The names of all persons, firms, and corporations furnishing to the undersigned labor or 

labor and materials for the class of classes or part thereof of work for which the provisions of 

the Section of the Specifications for this sub-trade require a listing in this paragraph, 

including the undersigned if customarily furnished by persons on his own payroll and in the 

absence of a contrary provision in the Specifications, the name of each such class of work 

or part thereto and the bid price for such class of work or part thereof are: 

 
 NAME CLASS OF WORK BID PRICE 
 
 
 ____________________   ___________________________   _____________________  
 
 
 ____________________   ___________________________   _____________________  
 
 
 ____________________   ___________________________   _____________________  
 
 
 ____________________   ___________________________   _____________________  
 
 
 ____________________   ___________________________   _____________________  
 
 
 ____________________   ___________________________   _____________________  
 
 
 ____________________   ___________________________   _____________________  
 
(Do not give bid price for any class or part thereof furnished by the undersigned.) 
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F. The undersigned agrees that the above list of bids to the undersigned represents bona fide 

bids based on the hereinbefore described Drawings, Specifications, and Addenda and that, 

if the undersigned is awarded the Contract, they will be used for the work indicated at the 

amounts stated, if satisfactory to the Awarding Authority. 

G. The undersigned further agrees to be bound to the General Contractor by terms of the 

hereinbefore described Drawings, Specifications, including all General Conditions stated 

therein, and Addenda, and to assume toward him all the obligations and responsibilities that 

he, by those documents, assumes toward the Owner.  

H. The undersigned offers the following information as evidence of his qualifications to perform 

the work as bid upon according to all the requirements of the Drawings and Specifications: 

1. Have been in business under present business name  ________________  years. 

2. Ever failed to complete any work awarded?  ______________________________  

3. List one or more recent buildings with names of General Contractor and Architect 

on which you served as Subcontractor for work of similar character as required by 

the above-named building: 

 
 BUILDING ARCHITECT GEN’L CONTRACTOR CONTRACT AM’T 
 
(a)  ___________   ______________  ____________________   ______________  
 
(b)  ___________   ______________  ____________________   ______________  
 
(c)  ___________   ______________  ____________________   ______________  

4. Bank Reference  

 
 ____________________________________________________________________________  

I. The undersigned hereby certifies that he/she is able to furnish labor that can work in 

harmony with all other elements of labor employed or to be employed on the work that 

he/she will comply fully with all laws and regulations applicable to awards of Subcontractors 

subject to Section forty-four F. 

 

The undersigned further certifies under penalties of perjury that this sub-bid is all respects 

bona fide, fair, and made without collusion or fraud with any other person. As used in this 

subsection, the word “person” shall mean any natural person, joint venture, partnership, 

corporation, or other business or legal entity. The undersigned further certifies under penalty 

of perjury that the said undersigned is not presently debarred from doing public construction 

work in the Commonwealth under the debarment provisions of any chapter of the 

Massachusetts General Laws or any rule or regulation promulgated thereunder, and is not 

presently debarred, suspended, proposed for debarment, declared ineligible, or voluntarily 

excluded from covered transactions by any Federal department of agency. 

 
Date:  _______________  
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 ____________________________________________________________________________  
 (Please type or print the Business Name of the Sub-Bidder) 
 
 
By:  _________________________________________________________________________  
 (Please type or print the Name and title of the Person Signing the Bid)  
 
 
SIGN HERE:  _________________________________________________________________  
 (Signature) 
 
 
Please certify by writing your initials in the space provided below that all employees to be 
employed at the worksite will have successfully completed a course in construction safety and 
health approved by the United States Occupational Safety and Health Administration that is at 
least 10 hours in duration at the time the employee begins work and shall furnish documentation 
of successful completion of said course with the first certified payroll report for each employee. 
 
Please initial:  ____________  
 
 
 ____________________________________________________________________________  
 (please type or print Business address including City, State, and Zip Code) 
 
 ____________________________________________________________________________  
 (if mail address is different, please enter below) 
 
 ____________________________________________________________________________  
 
 ____________________________________________________________________________  
 
 ____________________________________________________________________________  
 
 ____________________________________________________________________________  
 (Business Telephones – please include fax number & e-mail) 
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SECTION 00 40 02 

REQUIRED FORMS LISTING 

PART 1 – PART 1 GENERAL 

1.01 SCOPE OF WORK 

A. The checklist below is included for the bidders’ convenience and in no way waive or 

abridge the Owner’s right to reject any or all bids. Bidders are STRONGLY 

ENCOURAGED to submit questions regarding required forms to the Awarding Authority. 

Bidders are cautioned to review, understand, complete, and include these required 

form(s) with bid submission: 

1. Sealed Bid  

a. General/Sub-Bid Form (forms provided under Section 00 40 00 – Forms for 

General Bid and Section 00 40 01 – Forms for Filed Sub-Bid) 

b. Certificate of Authority (form appended herein) 

c. Subcontractor List (form appended herein) 

2. Contractor’s Bid Bond/Deposit 

a. To be provided by Contractor (5%) 

3. Equal Employment Opportunity Statement (SWSC form appended herein) 

4. Tax Compliance Certification (SWSC form appended herein) 

5. Corporate Certificate (SWSC form appended herein) 

6. West Parish Water Treatment Plant Project Diversity Form (SWSC form appended 

herein) 

7. DBE Participation Forms (EEO-DEP Forms, provided in Section 00 73 00): 

a. Schedule of Participation (Form EEO-DEP-190C). 

b. Letters of Intent (Form EEO-DEP-191C). 

c. DBE Certification of United States Citizenship. 

d. DBE Certifications prepared by each DBE. 

e. DBE Subcontractor Participation Form (EPA Form 6100-2). 

f. Request for Waiver (Form EEO-DEP-490C). 
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8. Massachusetts Diesel Retrofit Program Statement of Intent to Comply (provided in 

Section 00 73 00) 

9. Contractor’s Certification Statement (Form DEP-DMS-A2). 

10. Commonwealth of Massachusetts Worker’s Compensation Law, MGL c. 152, 

Worker’s Compensation Insurance Affidavit (if applicable). 

11. DCAMM Certificate of Eligibility (Provided by Bidder/Filed Sub-Bidder) 

12. DCAMM Update Statement (Provided by Bidder/Filed Sub-Bidder) 

13. List of Intended Subcontractors  

B. In order to be determined to be a Successful Bidder, the Bidder must: 

1. Present clearly defined submittals as required, with completed required forms. 

C. The following forms must be submitted to the Commission before the Commission can 

enter into a formal Contract Agreement with the successful Bidder: 

1. Signed Agreement 

2. Contractor’s Performance Bond (100%) 

3. Contractor’s Payment Bond (100%) 

4. Certificate of Insurance – Naming Commission as “additional insured” 

END OF SECTION
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CERTIFICATE OF AUTHORITY 

 
At a duty authorized meeting of the Board of Directors of the  ___________________________  
 (Name of Corporation) 
 
held on  ________________  Directors were present or waived notice, it was voted that 
 (Date) 
 
 _______________________  of this company be and hereby is authorized to execute contracts  
 (Name and Title) 
 
and bonds in the name and behalf of said company, and affix its Corporate Seal thereto, and  
 
such execution of any contract or bond of obligation in this company’s name on its behalf of  
 
such  ______________________________  under seal of the company shall be valid and  
 (Officer) 
 
binding upon this company. 
 
A TRUE COPY, 
 
ATTEST:  ___________________________  
 
 Place of Business: 
 
  ________________________________________  
 
  ________________________________________  
 
I hereby certify that I am the  _________________  of the  _____________________________  
 (Title) (Name of Corporation) 
 
that  _________________________  is the duly elected  _________________________  of said 
 (Name of Officer) (Title) 
 
company, and the above vote has not been amended or rescinded and remains in full force and 
 
effect as the date of this Contract. 
 
 Signature:  ________________________________  
 
 (Corporate Seal) Name/Title:  _______________________________  
 
 Date:  ____________________________________  
 
 
COMMONWEALTH OF MASSACHUSETTS, SS.  _______________________________ , 2015 
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Then personally appeared the above named  ___________________  and acknowledged the 
 
foregoing instrument to be his/her free act and deed before me. 
 
 Notary Public:  _____________________________  
 
 My commission expires:  _____________________  
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THE BIDDER SHALL STATE THE NAMES OF ALL SUBCONTRACTORS 

THAT HE/SHE PROPOSES TO USE 

 
PROPOSED SUBCONTRACTORS 

 
If none, write “none”:   
 
*Description of Work:  __________________________________________________________  
 
 Proposed Subcontractor 
 Name:  ________________________________________________________________  
 
 Address:  ______________________________________________________________  
 
*Description of Work:  __________________________________________________________  
 
 Proposed Subcontractor 
 Name:  ________________________________________________________________  
 
 Address:  ______________________________________________________________  
 
*Description of Work:  __________________________________________________________  
 
 Proposed Subcontractor 
 Name:  ________________________________________________________________  
 
 Address:  ______________________________________________________________  
 
*Description of Work:  __________________________________________________________  
 
 Proposed Subcontractor 
 Name:  ________________________________________________________________  
 
 Address:  ______________________________________________________________  
 
*Description of Work:  __________________________________________________________  
 
 Proposed Subcontractor 
 Name:  ________________________________________________________________  
 
 Address:  ______________________________________________________________  
 
*Description of Work:  __________________________________________________________  
 
 Proposed Subcontractor 
 Name:  ________________________________________________________________  
 
 Address:  ______________________________________________________________  
 
*Description of Work:  __________________________________________________________  
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 Proposed Subcontractor 
 Name:  ________________________________________________________________  
 
 Address:  ______________________________________________________________  
 
*Description of Work:  __________________________________________________________  
 
 Proposed Subcontractor 
 Name:  ________________________________________________________________  
 
 Address:  ______________________________________________________________  
 
*Description of Work:  __________________________________________________________  
 
 Proposed Subcontractor 
 Name:  ________________________________________________________________  
 
 Address:  ______________________________________________________________  
 
*Description of Work:  __________________________________________________________  
 
 Proposed Subcontractor 
 Name:  ________________________________________________________________  
 
 Address:  ______________________________________________________________  
 
*Description of Work:  __________________________________________________________  
 
 Proposed Subcontractor 
 Name:  ________________________________________________________________  
 
 Address:  ______________________________________________________________  
 
*Description of Work:  __________________________________________________________  
 
 Proposed Subcontractor 
 Name:  ________________________________________________________________  
 
 Address:  ______________________________________________________________  
 
*Description of Work:  __________________________________________________________  
 
 Proposed Subcontractor 
 Name:  ________________________________________________________________  
 
 Address:  ______________________________________________________________  
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*Description of Work:  __________________________________________________________  
 
 Proposed Subcontractor 
 Name:  ________________________________________________________________  
 
 Address:  ______________________________________________________________  
 
*Description of Work:  __________________________________________________________  
 
 Proposed Subcontractor 
 Name:  ________________________________________________________________  
 
 Address:  ______________________________________________________________  
 
*Insert description of work and subcontractors’ names as may be required. 
 
This is to certify that the names of the above-mentioned subcontractors are submitted with full 
knowledge and consent of the respective parties. The Bidder warrants that none of the 
proposed subcontractors have any conflict of interest as respects this Contract. 
 
 
 Bidder:  _______________________________  
 (Name) 
 
 
 By: __________________________________  
 (Signature and Title) 
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EQUAL EMPLOYMENT OPPORTUNITY STATEMENT 

 
It is the policy of the Springfield Water and Sewer Commission not to discriminate against any 
employee or applicant for employment because of age, race, color, religion, sex, national origin, 
disability, or political affiliation. 
 
The Springfield Water and Sewer Commission shall insure that applicants are employed and 
that employees are treated, during employment, without discrimination based on age, race, 
color, religion, sex, national origin, disability, or political affiliation.  Such action shall include, but 
not limited to, the following:  employment, promotion, transfer, recruitment advertising, layoff or 
termination, rate of pay or other forms of compensation, medical and other benefits, and 
selection of training, including apprenticeships. 
 
Unanimously Voted May 1, 1997 
Springfield Water and Sewer Commission 
 

MASSACHUSETTS STATE REVOLVING FUND 

AFFIRMATIVE ACTION (MBE/WBE) REQUIREMENTS 

The Bidder/Proposer shall comply with Minority Business Enterprise / Women Business 
Enterprise (MBE / WBE) requirements of the Massachusetts State Revolving Fund agreements. 
 
The undersigned certifies that the Bidder/Proposer has read the above Springfield Water and 
Sewer Commission Equal Opportunity Employment Statement and Massachusetts Affirmative 
Action requirements: 
 
 
 
 By:  _____________________________________  
  (Printed Authorized Person’s Name) 
 
 
 
 By:  _____________________________________  
  (Authorized Person’s Signature) 
 
 
 
 Its:  ______________________________________  
  (Corporate Title) 
 
 
 
  ________________________________________  
  (Corporate Name) 
 
 
 
 Date:  ____________________________________ 
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TAX COMPLIANCE CERTIFICATION 

 
Pursuant to M.G.L. c. 62C, Section 49A, I certify under penalties of perjury that I, to my best 
knowledge and belief, have filed all Massachusetts tax returns and paid all Massachusetts taxes 
as required under law, as well as paid all contributions and payments in lieu of contributions 
pursuant to M.G.L. c. 151A, Section 19A(b). 
 
I further certify that I have complied with all federal, state and local laws relating to taxes, 
including but not limited to the withholding and reporting of any income taxes for employees and 
contractors, and the withholding and remittance of child support. 
 
 
 

 ______________________________________________________________________  
 Signature 
 
 
 
 ______________________________________________________________________  
 Social Security or Federal ID No. 
 
 
 
 ______________________________________________________________________  
 Date 
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CORPORATE CERTIFICATION 

 
I  _______________________________________  a resident of  __________________  in the 
 ** (Clerk/Secretary) (City/Town) 
 
State of  ________________________  DO HEREBY CERTIFY that I am the Clerk/Secretary of  
 (State) 
 
 _________________________________  a Corporation duly organized and existing under and  
 (Bidder/Proposer) 
 
by virtue of the laws of the State of  _______________________  and that I have custody of the 
 (State) 
 
records of such Corporation; and that as of the date herein below recited 
 
 ___________________________________  is the  ___________________________________  
 * (Printed Authorized Person’s Name) (Corporate Officer) 
 
authorized to execute and deliver in the name and on behalf of the Corporation the following: 
 
 ____________________________________________________________________________  
 
 ____________________________________________________________________________  
 
IN WITNESS WHEREOF, I have hereunto set my hand and affixed the Corporate Seal of such 
 
Corporation the  _____  day of  _____________, __________ . 
 
(Affix 
Seal 
Here) 
 
 
 
 By:  __________________________________  
 ** (Clerk/Secretary) 
 
* This must be the name of the person authorized in the Firm’s by-laws to sign contracts. 
 
** Since an Officer of the Firm cannot certify himself / herself this document must be signed 

by someone other than the person signing the Contract Agreement. 
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SPRINGFIELD WATER AND SEWER COMMISSION 

BID NO. 24-51 

WEST PARISH WATER TREATMENT PLANT 

 
The General Contractor shall individually and collectively commit to meet or exceed the 
following project diversity goals for the Project:  

A. WIFIA GOALS (ENTERPRISE PARTICIPATION) 

1. W/DBE: 6.9% 

2. M/DBE: 4.8% 

B. ADDITIONAL COMMISSION GOALS (WORKFORCE PARTICIPATION): 

1. Minority Workforce Participation: 15.3% 

2. Women Workforce Participation: 7% 

3. Resident Employee Workforce Participation: 25% 

4. Apprenticeship Workforce Participation: 20% 

C. Workforce Participation, Generally 

1. The Commission aspires to encourage good faith positive measures to further 

equal employment opportunity for residents of SWSC’s service territory “Resident 

Employees” means residents of the Commission’s Service Area, which includes 

Springfield, West Springfield, Ludlow, Longmeadow, East Longmeadow, and 

Agawam. 

2. Additional Commission participation goals will require the General Contractor to 

demonstrate “Good Faith Efforts”, with no penalty benchmark, to meet the 

individual and collective Commission goals for the Project.  

3. Good Faith Efforts include, but are not limited to the following examples: 

a. An outreach campaign shall be developed which includes communication of 

job opportunities to local unions and their apprentice training programs; or in 

the case of open shop contractors, submission of in-house apprenticeship or 

training programs; 

b. GC’s participation in the local Community Works partnership pre-

apprenticeship training program; 

c. Advertising employment opportunities in minority and other local and 

community news media; 
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d. Notifying women and other community-based organizations of employment 

opportunities; 

e. Notifying local career center(s) of employment opportunities;  

f. Soliciting local companies for contracting purposes;  

g. Attendance of a trade shows or labor fairs; 

h. Reasonable advertising on various job boards;  

i. Job site notifications, self-audits, employee surveys; 

j. Submission of Contractor’s affirmative action plans or policies. 

4. Subcontracts shall encourage Resident Employee participation by requiring that 

Subcontractor workforce solicitations reference a commitment to Resident 

Employee hiring;  

a. For union subcontractors, submittal of written notification to the local unions 

requesting maximizing Resident Employee participation for the project. 

b. For non-union subcontractors this will require submittal of written notification 

to local job banks or equivalent hiring agencies requesting maximizing 

Resident Employee participation for the project. 

5. The General Contractor shall submit monthly reports detailing and identifying 

participation of all minorities, apprentices, women, and resident employees 

working on the project, with details including but not limited to: employer, 

residency, running total of hours worked on the project, and other pertinent 

information. The form of the report must be approved by the Commission.   

6. The Commission and the General Contractor shall review Resident Employee 

participation on a quarterly basis. The General Contractor, as the contract 

signatory, is responsible for gathering, tracking, and submitting all required 

compliance data from all subcontractors, sub-subcontractors, and installers that 

have been hired to perform work in furtherance of the compliance goals associated 

with the Project.  

7. All parties agree to assist potential M/W/BE bidders in understanding the bidding 

and public contracting processes. 

 
By submitting a bid, bidder agrees to comply with the listed goals herein: 
 
Bidder Name:  ________________________________________________________________  
 
Bidder Authorized Signature:  ____________________________________________________  
 
Date:  _______________________________________________________________________  
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SECTION 00 40 11 

BID BOND 

Bidder Surety 

Name: [Full formal name of Bidder] Name: [Full formal name of Surety] 

Address (principal place of business): Address (principal place of business): 

[Address of Bidder’s principal place of 
business] 

[Address of Surety’s principal place of 
business] 

Owner Bid 

Name: [Full formal name of Owner] Project (name and location): 

Address (principal place of business): [Owner project/contract name, and location of 
the project] 

[Address of Owner’s principal place of 
business] 

Bid Due Date: [Enter date bid is due] 

Bond 

 Penal Sum: [Amount] 

Date of Bond: [Date] 

Surety and Bidder, intending to be legally bound hereby, subject to the terms set forth in this Bid Bond, 
do each cause this Bid Bond to be duly executed by an authorized officer, agent, or representative. 

Bidder  Surety 

   

(Full formal name of Bidder)  (Full formal name of Surety) (corporate seal) 

By:   By:  

 (Signature)   (Signature) (Attach Power of Attorney) 

Name:   Name:  

 (Printed or typed)   (Printed or typed)  

Title:   Title:  

 

Attest:   Attest:  

 (Signature)   (Signature) 

Name:   Name:  

 (Printed or typed)    (Printed or typed)  

Title:  Title: 

Notes: (1) Note: Addresses are to be used for giving any required notice. (2) Provide execution by any 
additional parties, such as joint venturers, if necessary. 
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1. Bidder and Surety, jointly and severally, bind themselves, their heirs, executors, administrators, 
successors, and assigns to pay to Owner upon default of Bidder the penal sum set forth on the face of 
this Bond. Payment of the penal sum is the extent of Bidder’s and Surety’s liability. Recovery of such 
penal sum under the terms of this Bond will be Owner’s sole and exclusive remedy upon default of 
Bidder. 

2. Default of Bidder occurs upon the failure of Bidder to deliver within the time required by the Bidding 
Documents (or any extension thereof agreed to in writing by Owner) the executed Agreement required 
by the Bidding Documents and any performance and payment bonds required by the Bidding 
Documents. 

3. This obligation will be null and void if: 

3.1. Owner accepts Bidder’s Bid and Bidder delivers within the time required by the Bidding Documents 
(or any extension thereof agreed to in writing by Owner) the executed Agreement required by the 
Bidding Documents and any performance and payment bonds required by the Bidding Documents, 
or 

3.2. All Bids are rejected by Owner, or 

3.3. Owner fails to issue a Notice of Award to Bidder within the time specified in the Bidding Documents 
(or any extension thereof agreed to in writing by Bidder and, if applicable, consented to by Surety 
when required by Paragraph 5 hereof). 

4. Payment under this Bond will be due and payable upon default of Bidder and within 30 calendar days 
after receipt by Bidder and Surety of written notice of default from Owner, which notice will be given 
with reasonable promptness, identifying this Bond and the Project and including a statement of the 
amount due. 

5. Surety waives notice of any and all defenses based on or arising out of any time extension to issue 
Notice of Award agreed to in writing by Owner and Bidder, provided that the total time for issuing Notice 
of Award including extensions does not in the aggregate exceed 120 days from the Bid due date without 
Surety’s written consent. 

6. No suit or action will be commenced under this Bond prior to 30 calendar days after the notice of default 
required in Paragraph 4 above is received by Bidder and Surety, and in no case later than one year 
after the Bid due date. 

7. Any suit or action under this Bond will be commenced only in a court of competent jurisdiction located 
in the state in which the Project is located. 

8. Notices required hereunder must be in writing and sent to Bidder and Surety at their respective 
addresses shown on the face of this Bond. Such notices may be sent by personal delivery, commercial 
courier, or by United States Postal Service registered or certified mail, return receipt requested, postage 
pre-paid, and will be deemed to be effective upon receipt by the party concerned. 

9. Surety shall cause to be attached to this Bond a current and effective Power of Attorney evidencing the 
authority of the officer, agent, or representative who executed this Bond on behalf of Surety to execute, 
seal, and deliver such Bond and bind the Surety thereby. 

10. This Bond is intended to conform to all applicable statutory requirements. Any applicable requirement 
of any applicable statute that has been omitted from this Bond will be deemed to be included herein as 
if set forth at length. If any provision of this Bond conflicts with any applicable statute, then the provision 
of said statute governs and the remainder of this Bond that is not in conflict therewith continues in full 
force and effect. 

11. The term “Bid” as used herein includes a Bid, offer, or proposal as applicable. 
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SECTION 00 51 00 

NOTICE OF AWARD 

To: __________________________ Date: ___________, 2024 

__________________________ 

__________________________ 

The Springfield Water and Sewer Commission, herein called Owner, represented by the 

undersigned has considered the Bid submitted by you for the Work and any adopted 

alternatives in response to its Invitation to Bid and Instructions to Bidders dated 

_______________, 2024. 

Determined to be in Owner’s best interest, the Owner accepts your Bid in the amount of 

______________________________________________________________________ and 

intends to execute the Agreement for this Work. You are hereby notified that your Bid has been 

accepted for the Work. You are required by the Instructions to Bidders to execute the formal 

Agreement with the undersigned Owner and to furnish the required Contractor's Performance 

Bond and Payment Bond, proper Insurance Certificate and other required Contract Documents 

within fifteen (15) days from the date of delivery of this Notice to you.  You are required to 

return an acknowledged copy of this Notice of Intent to Award and all copies of the 

signed Agreement (leave dates blank) to the Owner for execution. 

If you fail to execute said Agreement and to furnish said bonds and certificates within 15 days 

from the date of delivery of this Notice, said Owner will be entitled to consider all your rights 

arising out of the Owner's acceptance of your Bid as abandoned and as a forfeiture of your Bid 

Security. The Owner will be entitled to such other rights as may be granted by law and to award 

the Work covered by your Bid to another, or to re-advertise the Work or otherwise dispose 

thereof as the Owner may see fit. 

 Dated this _____ day of ________________, 2024. 

 Owner 

 ____________________________ 

 By: _________________________ 
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ACCEPTANCE OF NOTICE 

Receipt of the above Notice of Award is hereby acknowledged this  

_______day of ___________________, 2024. 

By: _____________________________________ 

Title: ____________________________________ 

END OF NOTICE OF AWARD 
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SECTION 00 52 00 

AGREEMENT 

THIS AGREEMENT is by and between the Springfield Water and Sewer Commission 

(hereinafter called Owner) and ________________________ (hereinafter called Contractor). 

Owner and Contractor, in consideration of the mutual covenants hereinafter set forth, agree as 

follows: 

ARTICLE 1 – WORK 

1.01 Contractor shall at its own cost and expense furnish all labor, services, tools, materials, 

equipment, and incidentals necessary to complete all Work as specified or indicated in 

the Contract Documents to construct the West Parish Water Treatment Plant. The Work 

is generally described in Section 01 11 00 – Summary of Work of the General 

Requirements. 

ARTICLE 2 – PROJECT 

2.01 The Project for which the Work under the Contract Documents may be the whole or only 

a part is generally described as follows: 

A. Provisions of sedimentation and erosion controls. 

B. Provisions for stormwater management during and after construction. 

C. Protection of utilities proximal to the area of Work, including staging and storage areas, 

travel routes, and elsewhere Contractor’s machinery, vehicles, and equipment operate. 

D. Abatement of hazardous materials. 

E. Improvements to Bridge No. 4. 

F. Demolition of Slow Sand Filter Nos. 7-10 and associated Regulator House No. 3. 

G. Demolition of Slow Sand Filter Nos. 15-18 and associated Regulator House No. 4. 

H. Demolition of six sand storage bins east of Slow Sand Filters Nos. 15-18. 

I. Installation of temporary bracing and supports as required to stabilize portions of the 

exterior Slow Sand Filter walls and top and bottom slabs, and to protect existing 

structures and utilities. 

J. Reorientation of Gate No. 3 and access roads to the Rapid Sand Filter Building. 

K. Restoration and protection of the Site at all times. 
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L. Raw water conveyance pipeline improvements, including connection to the existing 

supply from the Sedimentation Basin and new supply from the Energy Dissipation Valve 

(EDV) / Equalization Tank Facility. 

M. A new 65-mgd firm capacity dissolved air flotation (DAF) water treatment plant located 

on the site of existing Slow Sand Filter Nos. 7-10 and 15-18, including the following: 

1. Static mixers. 

2. Flocculation tanks. 

3. DAF basins. 

4. Rapid sand filters. 

5. Filtered water weir box. 

6. Chemical storage and feed facilities, including the following chemical systems: 

a. Polyaluminum chloride. 

b. Cationic polymer. 

c. Filter aid polymer. 

d. Sodium hydroxide. 

e. Sodium hypochlorite. 

f. Phosphoric acid. 

g. Space for future chemicals. 

7. Control room. 

8. Laboratory. 

9. Operations workshop. 

10. Administrative areas. 

11. Two waste washwater storage tanks. 

12. One centrate equalization tank. 

N. Dewatering Building, including centrifuges, solids conveyors, polymer storage, truck bay, 

control room, and floated solids storage tanks. 

O. Connections to existing finished water transmission mains. 
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P. Electric-powered HVAC for new buildings. 

Q. Access roadways and gates. 

R. Sanitary collection and treatment system, including a new septic system and a tight tank. 

S. Potable and non-potable water systems for the new buildings. 

T. Primary electrical service system from a new service entrance, emergency power 

system, manual transfer switch with bypass connection for redundant portable 

generator, and power distribution system. 

U. PLC-based monitoring and control system. 

ARTICLE 3 – ENGINEER 

3.01 The Project has been designed by Hazen and Sawyer, 100 Great Meadow Road, Suite 

702, Wethersfield, CT 06109 (hereinafter called Engineer), which is to act as Owner's 

representative, assume all duties and responsibilities and have the rights and authority 

assigned to Engineer in the Contract Documents in connection with completion of the 

Work in accordance with the Contract Documents. 

ARTICLE 4 – CONTRACT TIMES 

4.01 Time of the Essence 

A. All time limits for Milestones, if any, Substantial Completion and completion and 

readiness for final payment as stated in the Contract Documents are of the essence of 

the Contract. 

B. Project Milestones: 

1. Milestone 1: Backwash recirculation Work in the Owner’s Backwash Pump Station, 

including, but not limited to, new interior 10-inch backwash water feed piping, air-

release valve, magnetic flow meter, flow control valve, motorized valves, 

integration of the new flow meter and valves with the existing PLC-CLEARWELL-

CP, modifications to existing PLC programming and SCADA graphic displays, 

functional field testing, training of the Owner’s staff, and furnishing of all O&M 

manuals and spare parts. The Work will be substantially completed within 310 

calendar days after the date when the Contract Times commence to run as 

provided in Paragraph 2.03 of the General Conditions. 

2. Milestone 2: Partial utilization of the Administration Area of the West Parish Water 

Treatment Plant by the Owner. The Work will be substantially completed within 

1,373 calendar days after the date when the Contract Times commence to run as 

provided in Paragraph 2.03 of the General Conditions. 

La
st

 M
od

ifi
ed

: 0
2/

28
/2

02
4 

at
 1

0:
40

A
M

 E
S

T



 

90398-004/February 2024 00 52 00-4 Agreement 

4.02 Days to Achieve Substantial Completion and Final Payment 

A. The Work shall be substantially completed within 1,451 calendar days after the date 

when the Contract Times commence to run as provided in the General Conditions, and 

completed and ready for final payment in accordance with the General Conditions within 

1,537 calendar days from the date when the Contract Times commence to run. 

4.03 Liquidated Damages 

A. Owner and Contractor recognize that time is of the essence as stated in Paragraph 4.01 

above and that Owner will suffer financial loss if the Work is not substantially completed 

within the time specified in Paragraph 4.02.A for Substantial Completion, plus any 

extensions thereof allowed in accordance with the General Conditions. Owner and 

Contractor also recognize the delays, expense and difficulties involved in proving in a 

legal or arbitration proceeding the actual loss suffered by Owner if the Work is not 

substantially completed on time. Accordingly, instead of requiring any such proof, Owner 

and Contractor agree that as liquidated damages for delay (but not as a penalty) 

Contractor shall pay Owner $7,300.00 for each day that expires after the time specified 

in Paragraph 4.02.A above for Substantial Completion (adjusted for changes thereof, if 

any, made in the General Conditions) until the Work is substantially complete. 

B. Provisions for punitive damages associated with the performance of the Dewatering 

System are set forth in Specification Section 46 76 33 – Dewatering Centrifuges. 

Contractor shall refer to Part 2.03 Manufacturer Performance Penalties.  

4.04 Special Damages: 

A. After Substantial Completion, if Contractor shall neglect, refuse or fail to complete the 

remaining Work within the Contract Time or proper extension thereof, if any, granted by 

Owner, Contractor shall pay Owner $7,300.00 for each day that expires after the time 

specified in Paragraph 4.02.A for Work to be completed and ready for final payment 

(adjusted for extensions thereof, if any, made in accordance with the General Condi-

tions) until the Work is completed and ready for final payment. 

4.05 Owner may deduct liquidated damages and special damages as determined by the 

provisions of this Article 4 from progress payments due Contractor under this 

Agreement. 

ARTICLE 5 – CONTRACT PRICE 

5.01 Owner shall pay Contractor, in current funds, for completion of the Work in accordance 

with the Contract Documents the prices stated in Contractor's Bid, which Bid is attached 

hereto and identified as Exhibit 1 of this Agreement. As provided in the General 

Conditions, estimated quantities are not guaranteed, and determinations of actual 

quantities and classifications are to be made by Engineer as provided in the General 

Conditions. Unit prices have been computed as provided in the General Conditions. 
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ARTICLE 6 – PAYMENT PROCEDURES 

6.01 Submittal and Processing of Payments 

A. Contractor shall submit Applications for Payment in accordance with the General 

Conditions. Applications for Payment will be processed as provided in the General 

Conditions. 

6.02 Progress Payments; Retainage 

A. Owner shall make monthly progress payments on account of the Contract Price on the 

basis of Contractor's Applications for Payment as recommended by Engineer. 

Contractor's Applications for Payment will be due on the 30th day of each month, or as 

otherwise mutually agreed by Owner and Contractor, during performance of the Work as 

provided in Paragraph 6.02.A.1. All progress payments will be on the basis of the 

progress of the Work measured by the approved Schedule of Values provided for in the 

General Conditions. A progress payment will not be made whenever the value of the 

Work completed since the last previous progress payment is less than $5,000. 

1. Progress payments will be made in accordance with Massachusetts General 

Laws, Chapter 30, Section 39K except as noted below. 

2. Prior to Substantial Completion, progress payments will be made in an amount 

equal to the percentage indicated below but, in each case, less the aggregate of 

payments previously made and less such amounts as Engineer may determine or 

Owner may withhold, including, but not limited to, liquidated damages in 

accordance with Paragraph 14.02 of the General Conditions. 

a. 95 percent of Work completed (with balance being retainage); and 

b. 95 percent of cost of materials and equipment not incorporated in the Work 

(with balance being retainage). 

3. Upon Substantial Completion, Owner shall pay an amount sufficient to increase 

total payments to the Contractor to 98 percent of the Work completed, less such 

amounts as Engineer shall determine in accordance with the General Conditions 

and less any liquidated damages that may be due pursuant to Paragraph 4.03 of 

this Agreement. The final two percent of the value of the Work shall be retained for 

a period of one year from the date of Substantial Completion. 

4. Certified payrolls shall be submitted weekly and with each progress estimate. 

5. No progress payments shall be made without receipt of up-to-date certified 

payrolls. 

6. Applications for Payment shall include required American Iron and Steel 

certifications where applicable. 
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6.03 Final Payment: 

A. Upon final completion and acceptance of the Work in accordance with the General 

Conditions and the one-year period after Substantial Completion, Owner shall pay the 

remainder of the Contract Price as recommended by Engineer as provided in the 

General Conditions. 

ARTICLE 7 – INTEREST 

A. Not used. 

ARTICLE 8 – CONTRACTOR'S REPRESENTATIONS 

8.01 As part of the inducement for Owner to enter into this Agreement, Contractor makes the 

following representations: 

A. Contractor has examined and carefully studied the Contract Documents and the other 

related data identified in the Bidding Documents. 

B. Contractor has visited the Site and become familiar with and is satisfied as to the 

general, local, and Site conditions that may affect cost, progress, and performance of the 

Work. 

C. Contractor is familiar with and is satisfied as to the Laws and Regulations that may affect 

cost, progress, and performance of the Work. 

D. Contractor has carefully studied all: (1) reports of explorations and tests of subsurface 

conditions at or contiguous to the Site and all drawings of physical conditions relating to 

existing surface or subsurface structures at the Site (except Underground Facilities); if 

any, that have been identified in Section 01 11 00 – Summary of Work as containing 

reliable “technical data”, and (2) reports and drawings of Hazardous Environmental 

Conditions, if any, at the Site that have been identified in Section 01 11 00 – Summary of 

Work as containing reliable “technical data”. 

E. Contractor has considered the information known to Contractor; information commonly 

known to contractors doing business in the locality of the Site; information and 

observations obtained from visits to the Site; the Contract Documents; and the Site-

related reports and drawings identified in the Contract Documents, with respect to the 

effect of such information, observations, and documents on: 

1. The cost, progress, and performance of the Work; 

2. The means, methods, techniques, sequences and procedures of construction to 

be employed by Contractor, including applying the specific means, methods, 

techniques, sequences, and procedures of construction expressly required by the 

Contract Documents, and; 
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3. Contractor’s safety precautions and programs. 

F. Based on the information and observations referred to in Paragraph 8.01.E above, 

Contractor does not consider that further examinations, investigations, explorations, 

tests, studies or data are necessary for the performance of the Work at the Contract 

Price, within the Contract Times and in accordance with the other terms and conditions 

of the Contract Documents.  

G. Contractor is aware of the general nature of work to be performed by Owner and others 

at the Site that relates to the Work as indicated in the Contract Documents.  

H. Contractor has given Engineer written notice of all conflicts, errors, ambiguities, or 

discrepancies that Contractor has discovered in the Contract Documents and the written 

resolution thereof by Engineer is acceptable to Contractor.  

I. The Contract Documents are generally sufficient to indicate and convey understanding 

of all terms and conditions for the performance of the Work. 

J. Contractor’s entry into this Contract constitutes an incontrovertible representation by 

Contractor that without exception all prices in the Agreement are premised upon 

performing and furnishing the Work required by the Contract Documents. 

ARTICLE 9 – CONTRACT DOCUMENTS 

9.01 The Contract Documents consist of the following: 

A. This Agreement 

B. Contract Security 

C. Conditions of the Contract 

D. Specifications, as listed in the table of contents of the Project Manual 

E. The Drawings bound to the Project Manual, comprising a set entitled “West Parish Water 

Treatment Plant”, and including the following: 

1.  Drawings number G-001 through E-4500. 

F. Addenda consisting of number 1 through ______, inclusive. 

G. The following, which may be delivered or issued on or after the Effective Date of the 

Agreement, and are not attached hereto: 

1. Notice to Proceed. 

2. Work Change Directive(s) 
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3. Change Order(s) 

4. Field Order(s) 

9.02 The documents listed in Paragraph 9.01 above are attached to this Agreement (except 

as expressly noted otherwise above). Documents not attached are incorporated by 

reference. There are no Contract Documents other than those listed in this Article 9. 

9.03 The Contract Documents may only be amended or supplemented as provided in the 

General Conditions. 

ARTICLE 10 – MISCELLANEOUS 

10.01 Terms 

A. Terms used in this Agreement will have the meanings indicated in the General 

Conditions and the Supplementary Conditions. 

10.02 Assignment of Contract 

A. No assignment by a party hereto of any rights under or interests in the Contract will be 

binding on another party hereto without the written consent of the party sought to be 

bound; and, specifically but without limitation, moneys that may become due and 

moneys that are due may not be assigned without such consent (except to the extent 

that the effect of this restriction may be limited by law), and unless specifically stated to 

the contrary in any written consent to an assignment, no assignment will release or 

discharge the assignor from any duty or responsibility under the Contract Documents. 

10.03 Successors and Assigns 

A. Owner and Contractor each binds itself, its partners, successors, assigns, and legal 

representatives to the other party hereto, its partners, successors, assigns, and legal 

representatives in respect to all covenants, agreements, and obligations contained in the 

Contract Documents. 

10.04 Severability 

A. Any provision or part of the Contract Documents, held to be void or unenforceable under 

any Law or Regulation shall be deemed stricken, and all remaining provisions shall 

continue to be valid and binding upon Owner and Contractor, who agree that the 

Contract Documents shall be reformed to replace such stricken provision or part thereof 

with a valid and enforceable provision that comes as close as possible to expressing the 

intention of the stricken provision. 

10.05 Waiver 

A. The waiver by the Owner of any breach or violation of any term, covenant, or condition 

of this Agreement or of any Law or Regulation shall not be deemed to be a waiver of any 
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other term, covenant, condition, or Law or Regulation, or of any subsequent breach or 

violation of the same or of any other term, covenant, condition, or Law or Regulation. 

The subsequent payment of any monies or fee by the Owner which may become due 

hereunder shall not be deemed to be a waiver of any preceding breach or violation by 

Contractor of any term, covenant, condition of this Agreement or of any applicable Law 

or Regulation. 

10.06 Contractor’s Certifications 

A. Contractor certifies that it has not engaged in corrupt, fraudulent, collusive, or coercive 

practices in competing for or in executing the Contract. For the purposes of this 

Paragraph 10.06: 

1. “corrupt practice” means the offering, giving, receiving, or soliciting of anything of 

value likely to influence the action of a public official in the bidding process or in 

the Contract execution; 

2. “fraudulent practice” means an intentional misrepresentation of facts made to: 

a. influence the bidding process or the execution of the Contract to the 

detriment of Owner,  

b. establish Bid or Contract prices at artificial non-competitive levels, or  

c. deprive Owner of the benefits of free and open competition. 

3. “collusive practice” means a scheme or arrangement between two or more 

Bidders, with or without the knowledge of Owner, a purpose of which is to 

establish Bid prices at artificial, non-competitive levels; and  

4. “coercive practice” means harming or threatening to harm directly or indirectly 

persons or their property to influence their participation in the bidding process or 

affect the execution of the Contract. 

10.07 Disadvantaged Business Enterprise (DBE) Participation 

A. The fair share goals for disadvantaged business enterprise (DBE) participation for this 

contract are a minimum of 4.8 percent Disadvantaged Minority Business Enterprise 

(D/MBE) participation and 6.9 percent Disadvantaged Women Business Enterprise 

(D/WBE) participation, applicable to the total dollar amount paid for the construction 

contract. The Contractor shall take all affirmative steps necessary to achieve this goal, 

and shall provide reports documenting the portion of contract and subcontract dollars 

paid to DBEs, and its efforts to achieve the goals, with each invoice submitted or at such 

greater intervals as specified by the Owner. The Contractor shall require similar reports 

from its subcontractors. 

B. The Contractor must ensure that the DBE’s six good faith efforts are used during the 

procurement of subcontractors for the Project. The six good faith efforts are found at: 
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https://www.epa.gov/grants/disadvantaged-business-enterprise-program-

requirements#sixgoodfaithefforts. 

10.08 Equal Employment Opportunity/Affirmative Action (EEO/AA) Requirements 

A. During the performance of this Contract, the Contractor agrees as follows: 

1. The Contractor will not discriminate against any employee or applicant for 

employment because of race, color, religion, sex, sexual orientation, gender 

identity, or national origin. The Contractor will take affirmative action to ensure that 

applicants are employed, and that employees are treated during employment, 

without regard to their race, color, religion, sex, sexual orientation, gender identity, 

or national origin. Such action shall include, but not be limited to the following: 

employment, upgrading, demotion, or transfer; recruitment or recruitment 

advertising; layoff or termination; rates of pay or other forms of compensation; and 

selection for training, including apprenticeship. The Contractor agrees to post in 

conspicuous places available to employees and applicants for employment, 

notices to be provided by the contracting officer setting forth the provisions of this 

nondiscrimination clause. 

2. The Contractor will, in all solicitations or advancements for employees placed by or 

on behalf of the Contractor, state that all qualified applicants will receive 

consideration for employment without regard to race, color, religion, sex, sexual 

orientation, gender identity, or national origin. 

3. The contractor will not discharge or in any other manner discriminate against any 

employee or applicant for employment because such employee or applicant has 

inquired about, discussed, or disclosed the compensation of the employee or 

applicant or another employee or applicant. This provision shall not apply to 

instances in which an employee who has access to the compensation information 

of other employees or applicants as a part of such employee’s essential job 

functions discloses the compensation of such other employees or applicants to 

individuals who do not otherwise have access to such information, unless such 

disclosure is in response to a formal complaint or charge, in furtherance of an 

investigation, proceeding, hearing, or action, including an investigation conducted 

by the employer, or is consistent with the contractor’s legal duty to furnish 

information. 

4. The Contractor will send to each labor union or representative of workers with 

which he has a collective bargaining agreement or other contract or 

understanding, a notice, to be provided by the agency contracting officer, advising 

the labor union or workers’ representative of the Contractor’s commitments under 

Section 202 of Executive Order No. 11246 of September 24, 1965, and shall post 

copies of the notice in conspicuous places available to employees and applicants 

for employment. 
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5. The Contractor will comply with all provisions of Executive Order No. 11246 of 

September 24, 1965, entitled ‘Equal Employment Opportunity’, as amended by 

Executive Order No. 11375, and as supplemented in Department of Labor 

regulations (41 CFR Part 60), and of the rules, regulations, and relevant orders of 

the Secretary of Labor. (EO 11246, 30 FR 12319, September 28, 1965). 

Contractor’s compliance with Executive Order No. 11246 shall be based on 

implementation of the Equal Opportunity Clause, and specific affirmative active 

obligations required by the Standard Federal Equal Employment Opportunity 

Construction Contract Specifications, as set forth in 41 CFR Part 60-4. 

6. The Contractor will furnish all information and reports required by Executive Order 

No. 11246 of September 24, 1965, and by the rules, regulations, and orders of the 

Secretary of Labor, or pursuant thereto, and will permit access to his books, 

records, and accounts by the contracting agency and the Secretary of Labor for 

purposes of investigation to ascertain compliance with such rules, regulations, and 

orders. Comp., P. 684, EO 12086 of October 5, 1978, 43 FR 46501, 3 CFR, 1978 

Comp., p. 230. 

7. In the event of the Contractor’s noncompliance with the nondiscrimination clauses 

of this contract or with any of such rules, regulations, or orders, this contract may 

be cancelled, terminated, or suspended in whole or in part and the Contractor may 

be declared ineligible for further Government contracts in accordance with 

procedures authorized in Executive Order No. 11246 of September 24, 1965, and 

such other sanctions may be imposed and remedies invoked as provided in 

Executive Order No. 11246 of September 24, 1965, or by rule, regulation, or order 

of the Secretary of Labor, or as otherwise provided by law. 

8. The Contractor will include the provisions of Articles 10.08.A.1 through 10.08.A.8 

in every subcontract or purchase order unless exempted by rules, regulations, or 

orders of the Secretary of Labor issued pursuant to Section 204 of Executive 

Order No. 11246 of September 24, 1965, so that such provisions will be binding 

upon each subcontractor or vendor. The Contractor will take such action with 

respect to any subcontract or purchase order as may be directed by the Secretary 

of Labor as a means of enforcing such provisions including sanctions for 

noncompliance: Provided, however, that in the event the Contractor becomes 

involved in, or is threatened with, litigation with a subcontractor or vendor as a 

result of such direction, the Contractor may request the United States to enter into 

such litigation to protect the interests of the United States. [Sec. 202 amended by 

EO 11375 of October 13, 1967, 32 FR 14303, 3 CFR, 1966-1970 Comp., p. 684, 

EO 12086 of October 5, 1978, 43 FR 46501, 3 CFR, 1978 Comp., p. 230, EO 

13665 of April 8, 2014, 79 FR 20749, EO 13672 of July 21, 2014, 79 FR 42971]. 

B. The Contractor shall comply with the following federal non-discrimination requirements: 

1. Title VI of the Civil Rights Act of 1964, which prohibits discrimination based on 

race, color, and national origin, including limited English proficiency (LEP). (42 

U.S.C 2000D, et. seq). 
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2. Section 504 of the Rehabilitation Act of 1973, which prohibits discrimination 

against persons with disabilities. (29 U.S.C. 794, supplemented by EO 11914, 41 

FR 17871, April 29, 1976 and EO 11250, 30 FR 13003, October 13, 1965). 

3. The Age Discrimination Act of 1975, which prohibits age discrimination. (42 U.S.C 

6101 et. seq). 

4. Section 13 of the Federal Water Pollution Control Act Amendments of 1972, which 

prohibits discrimination on the basis of sex. 

5. 40 CFR Part 7, as it relates to the foregoing. 

10.09 The Contractor shall not participate in or cooperate with an international boycott, as 

defined in Section 999(b)(3) and (4) of the Internal Revenue Code 1986, as amended, or 

engage in conduct declared to be unlawful by Section 2 of Chapter 151E of the 

Massachusetts General Laws. 

10.10 Change Orders 

A. In accordance with the Massachusetts Department of Environmental Protection’s Policy 

Memorandum #10, the agreed upon direct labor markup for Change Orders on this 

project shall be an amount not to exceed 15% of the sum of the following: 

1. The estimated cost of labor. 

2. Direct labor cost. 

3. Material and freight costs. 

4. Equipment costs. 

B. In the case of work done by a subcontractor, the agreed upon direct labor markup for 

Change Orders on this project shall be an amount not to exceed 5% of the following for 

the Contractor’s overhead and profit: 

1. Subcontractor’s estimated cost of labor. 

2. Subcontractor’s direct labor cost. 

3. Subcontractor’s material and freight costs. 

4. Subcontractor’s equipment costs. 

10.11 Pursuant to M.G.L. c.44, s31C, Contractor certifies that an appropriation has been made 

in the total amount of the contract. 

10.12 The Build America Buy America (BABA) requirements are waived for this Contract 

based on EPA’s Decision Memorandum titled Adjustment Period Waiver of Section 
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70914(a) of P.L. 117-58, Build America, Buy America Act for SRF Projects that have 

initiated Design Planning issued September 2, 2022. 

10.13 This Contract is subject to the American Iron and Steel requirements of P.L. 113-76, the 

Consolidated Appropriations Act of 204. 

A. The Contractor acknowledges to and for the benefit of the Owner, the Commonwealth of 

Massachusetts, and the United States Environmental Protection Agency (EPA) that it 

understands the goods and services under this Agreement are being funded with monies 

made available by the Drinking Water State Revolving Fund and the Water Infrastructure 

Finance and Innovation Act program of the EPA that have statutory requirements 

commonly known as “American Iron and Steel” that requires all of the iron and steel 

products used in the Contract to be produced in the United States (“American Iron and 

Steel Requirement”), including iron and steel products provided by the Contractor 

pursuant to this Agreement. The Contractor hereby represents and warrants to and for 

the benefit of the Owner, the Commonwealth of Massachusetts, and the EPA that: 

1. The Contractor has reviewed and understands the American Iron and Steel 

Requirement. 

2. All of the iron and steel products used in the project will be and/or have been 

produced in the United States in a manner that complies with the American Iron 

and Steel Requirement unless a waiver of the requirement is approved. 

3. The Contractor will provide any further verified information, certification or 

assurance of compliance with this paragraph, or information necessary to support 

a waiver of the American Iron and Steel Requirement, as may be requested by the 

Owner, the Commonwealth of Massachusetts, or the EPA. 

B. Notwithstanding any other provision of this Agreement, any failure to comply with this 

Article by the Contractor shall permit the Owner, the Commonwealth of Massachusetts, 

or the EPA to recover as damages against the Contractor any loss, expense, or cost 

(including without limitation attorney’s fees) incurred by the Owner, the Commonwealth 

of Massachusetts, or the EPA resulting from any such failure (including without limitation 

any impairment or loss of funding, whether in whole or in part, from the Commonwealth 

of Massachusetts or the EPA or any damages owed to the Commonwealth of 

Massachusetts or the EPA by the Owner). While the Contractor has no direct contractual 

privity with the Commonwealth of Massachusetts or the EPA, as a lender to the Owner 

for the funding of this Contract, the Owner and the Contractor agree that the 

Commonwealth of Massachusetts and the EPA is each a third-party beneficiary and 

neither this Article (nor any other provision of this Agreement necessary to give this 

Article force or effect) shall be amended or waived without the prior written consent of 

the Commonwealth of Massachusetts or the EPA. 

C. Compliance with American Iron and Steel is required in accordance with P.L. 113-76, 

Section 436. 
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10.14 Minimum Wage Rates as determined by the Executive Office of Labor and Workforce 

Development under the provision of the Massachusetts General Laws, Chapter 149, 

Sections 26 to 27D, as amended, apply to this Contract. It is the responsibility of the 

Contractor, before bid opening, to request if necessary, any additional information on 

Minimum Wage Rates for those trades people who may be employed for the proposed 

Work under this Contract. 

10.15 Davis-Bacon Prevailing Wage Rate Requirements 

A. In any contract in excess of $2,000 which is entered into for the actual construction, 

alteration and/or repair, including painting and decorating, of a public building or public 

work, or building or work financed in whole or in part from Federal funds or in 

accordance with guarantees of a Federal agency or financed from funds obtained by 

pledge of any contract of a Federal agency to make a loan, grant or annual contribution 

(except where a different meaning is expressly indicated), and which is subject to the 

labor standards provisions of any of the acts listed in 29 CFR §5.1, the following clauses 

(or any modifications thereof to meet the particular needs of the agency, provided that 

such modifications are first approved by the Department of Labor): 

1. Minimum Wages 

a. All laborers and mechanics employed or working upon the site of the Work 

(or under the United States Housing Act of 1937 or under the Housing Act of 

1949 in the construction or development of the project) will be paid 

unconditionally and not less often than once a week, and without subsequent 

deduction or rebate on any account (except such payroll deductions as are 

permitted by regulations issued by the Secretary of Labor under the 

Copeland Act (29 CFR part 3)), the full amount of wages and bona fide 

fringe benefits (or cash equivalents thereof) due at time of payment 

computed at rates not less than those contained in the wage determination 

of the Secretary of Labor which is attached hereto and made a part hereof, 

regardless of any contractual relationship which may be alleged to exist 

between the Contractor and such laborers and mechanics. Contributions 

made or costs reasonably anticipated for bona fide fringe benefits under 

Section 1(b)(2) of the Davis-Bacon Act on behalf of laborers or mechanics 

are considered wages paid to such laborers or mechanics, subject to the 

provisions of Paragraph (A)(1)(d) of this Article; also, regular contributions 

made or costs incurred for more than a weekly period (but not less often 

than quarterly) under plans, funds, or programs which cover the particular 

weekly period, are deemed to be constructively made or incurred during 

such weekly period. Such laborers and mechanics shall be paid the 

appropriate wage rate and fringe benefits on the wage determination for the 

classification of work actually performed, without regard to skill, except as 

provided in §5.5(a)(4). Laborers or mechanics performing work in more than 

one classification may be compensated at the rate specified for each 

classification for the time actually worked therein: Provided that the 

employer's payroll records accurately set forth the time spent in each 
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classification in which work is performed. The wage determination (including 

any additional classification and wage rates conformed under Paragraph 

(A)(1)(b) of this Article) and the Davis-Bacon poster (WH-1321) shall be 

posted at all times by the Contractor and its subcontractors at the site of the 

Work in a prominent and accessible place where it can be easily seen by the 

workers.  

b.  

1) The Owner, on behalf of the U.S. Environmental Protection Agency 

(EPA), shall require that any class of laborers or mechanics, including 

helpers, which is not listed in the wage determination and which is to 

be employed under the Contract shall be classified in conformance 

with the wage determination. The Commonwealth of Massachusetts 

award official and Owner shall approve a request for an additional 

classification and wage rate and fringe benefits therefore only when 

the following criteria have been met: 

a) The work to be performed by the classification requested is not 

performed by a classification in the wage determination. 

b) The classification is utilized in the area by the construction 

industry. 

c) The proposed wage rate, including any bona fide fringe benefits, 

bears a reasonable relationship to the wage rates contained in 

the wage determination. 

2) If the Contractor and the laborers and mechanics to be employed in 

the classification (if known), or their representatives, and the Owner 

agree on the classification and wage rate (including the amount 

designated for fringe benefits where appropriate), a report and 

documentation of the action taken and the request, including the local 

wage determination, shall be sent by the Owner to the Commonwealth 

of Massachusetts award official. The Commonwealth of 

Massachusetts award official will transmit the request to the 

Administrator of the Wage and Hour Division (WHD Administrator), 

Employment Standards Administration, U.S. Department of Labor, 

Washington, DC 20210 and to the EPA DB Regional Coordinator 

concurrently. The WHD Administrator, or an authorized representative, 

will approve, modify, or disapprove every additional classification 

request within 30 days of receipt and so advise the Commonwealth of 

Massachusetts award official and the Owner or will notify the 

Commonwealth of Massachusetts award official and the Owner within 

the 30-day period that additional time is necessary. 
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3) In the event the Contractor, the laborers or mechanics to be employed 

in the classification or their representatives, and the Owner do not 

agree on the proposed classification and wage rate (including the 

amount designated for fringe benefits, where appropriate), the award 

official shall refer the request and the local wage determination, 

including the views of all interested parties and the recommendation of 

the Commonwealth of Massachusetts award official, to the WHD 

Administrator for determination. The request shall be sent to the EPA 

DB Regional Coordinator concurrently. The WHD Administrator, or an 

authorized representative, will issue a determination within 30 days of 

receipt of the request and so advise the contracting officer or will notify 

the contracting officer within the 30-day period that additional time is 

necessary. 

4) The wage rate (including fringe benefits where appropriate) 

determined pursuant to Paragraphs (A)(1)(b)(2) or (3) of this Article, 

shall be paid to all workers performing work in the classification under 

this contract from the first day on which work is performed in the 

classification. 

c. Whenever the minimum wage rate prescribed in the contract for a class of 

laborers or mechanics includes a fringe benefit which is not expressed as an 

hourly rate, the Contractor shall either pay the benefit as stated in the wage 

determination or shall pay another bona fide fringe benefit or an hourly cash 

equivalent thereof. 

d. If the Contractor does not make payments to a trustee or other third person, 

the Contractor may consider as part of the wages of any laborer or mechanic 

the amount of any costs reasonably anticipated in providing bona fide fringe 

benefits under a plan or program, Provided, That the Secretary of Labor has 

found, upon the written request of the Contractor, that the applicable 

standards of the Davis-Bacon Act have been met. The Secretary of Labor 

may require the Contractor to set aside in a separate account assets for the 

meeting of obligations under the plan or program. 

2. Withholding 

a. The Owner, shall upon written request of the EPA Award Official, the WIFIA 

Director, or an authorized representative of the Department of Labor 

withhold or cause to be withheld from the Contractor under this contract or 

any other Federal contract with the same prime Contractor, or any other 

federally-assisted contract subject to Davis-Bacon prevailing wage 

requirements, which is held by the same prime Contractor, so much of the 

accrued payments or advances as may be considered necessary to pay 

laborers and mechanics, including apprentices, trainees, and helpers, 

employed by the Contractor or any subcontractor the full amount of wages 

required by the contract. In the event of failure to pay any laborer or 
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mechanic, including any apprentice, trainee, or helper, employed or working 

on the site of the work (or under the United States Housing Act of 1937 or 

under the Housing Act of 1949 in the construction or development of the 

Project), all or part of the wages required by the contract, the EPA Award 

Official or WIFIA Director may, after written notice to the Contractor, 

sponsor, applicant, or owner, take such action as may be necessary to 

cause the suspension of any further payment, advance, or guarantee of 

funds until such violations have ceased. 

3. Payrolls and Basic Records 

a. Payrolls and basic records relating thereto shall be maintained by the 

Contractor during the course of the work and preserved for a period of three 

years thereafter for all laborers and mechanics working at the site of the 

work (or under the United States Housing Act of 1937, or under the Housing 

Act of 1949, in the construction or development of the Project). Such records 

shall contain the name, address, and social security number of each such 

worker, his or her correct classification, hourly rates of wages paid (including 

rates of contributions or costs anticipated for bona fide fringe benefits or 

cash equivalents thereof of the types described in section 1(b)(2)(B) of the 

Davis-Bacon Act), daily and weekly number of hours worked, deductions 

made and actual wages paid. Whenever the Secretary of Labor has found 

under 29 CFR 5.5(a)(1)(iv) that the wages of any laborer or mechanic 

include the amount of any costs reasonably anticipated in providing benefits 

under a plan or program described in section 1(b)(2)(B) of the Davis-Bacon 

Act, the Contractor shall maintain records which show that the commitment 

to provide such benefits is enforceable, that the plan or program is financially 

responsible, and that the plan or program has been communicated in writing 

to the laborers or mechanics affected, and records which show the costs 

anticipated or the actual cost incurred in providing such benefits. Contractors 

employing apprentices or trainees under approved programs shall maintain 

written evidence of the registration of apprenticeship programs and 

certification of trainee programs, the registration of the apprentices and 

trainees, and the ratios and wage rates prescribed in the applicable 

programs. 

b.  

1) The Contractor shall submit weekly, for each week in which any 

contract work is performed, a copy of all payrolls to the Owner. Such 

documentation shall be available on request of the Commonwealth of 

Massachusetts or EPA. As to each payroll copy received, the Owner 

shall provide written confirmation in a form satisfactory to the 

Commonwealth of Massachusetts and EPA indicating whether or not 

the project is in compliance with the requirements of 29 CFR 5.5(a)(1) 

based on the most recent payroll copies for the specified week. The 

payrolls shall set out accurately and completely all of the information 
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required to be maintained under 29 CFR 5.5(a)(3)(i), except that full 

social security numbers and home addresses shall not be included on 

the weekly payrolls. Instead the payrolls shall only need to include an 

individually identifying number for each employee (e.g., the last four 

digits of the employee's social security number). The required weekly 

payroll information may be submitted in any form desired. Optional 

Form WH-347 is available for this purpose from the Wage and Hour 

Division Web site at https://www.dol.gov/whd/forms/wh347.pdf or its 

successor site. The prime Contractor is responsible for the submission 

of copies of payrolls by all subcontractors. Contractors and 

subcontractors shall maintain the full social security number and 

current address of each covered worker, and shall provide them upon 

request to the Owner for transmission to the Commonwealth of 

Massachusetts or EPA if requested by EPA , the Commonwealth of 

Massachusetts, the Contractor, or the Wage and Hour Division of the 

Department of Labor for purposes of an investigation or audit of 

compliance with prevailing wage requirements. It is not a violation of 

this Article for a Contractor to require a subcontractor to provide 

addresses and social security numbers to the Contractor for its own 

records, without weekly submission to the Owner. 

2) Each payroll submitted shall be accompanied by a “Statement of 

Compliance,” signed by the Contractor or subcontractor or his or her 

agent who pays or supervises the payment of the persons employed 

under the contract and shall certify the following: 

a) That the payroll for the payroll period contains the information 

required to be provided under §5.5(a)(3)(ii) of Regulations, 29 

CFR part 5, the appropriate information is being maintained 

under §5.5(a)(3)(i) of Regulations, 29 CFR part 5, and that such 

information is correct and complete. 

b) That each laborer or mechanic (including each helper, 

apprentice, and trainee) employed on the contract during the 

payroll period has been paid the full weekly wages earned, 

without rebate, either directly or indirectly, and that no 

deductions have been made either directly or indirectly from the 

full wages earned, other than permissible deductions as set forth 

in Regulations, 29 CFR part 3. 

c) That each laborer or mechanic has been paid not less than the 

applicable wage rates and fringe benefits or cash equivalents for 

the classification of work performed, as specified in the 

applicable wage determination incorporated into the contract. 

3) The weekly submission of a properly executed certification set forth on 

the reverse side of Optional Form WH-347 shall satisfy the 
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requirement for submission of the “Statement of Compliance” required 

by Paragraph (C)(2)(b) of this Article. 

4) The falsification of any of the above certifications may subject the 

Contractor or subcontractor to civil or criminal prosecution under 

section 1001 of title 18 and section 231 of title 31 of the United States 

Code. 

c. The Contractor or subcontractor shall make the records required under 

Paragraph (C)(1) of this Article available for inspection, copying, or 

transcription by authorized representatives of the Owner, Commonwealth of 

Massachusetts, EPA or the Department of Labor, and shall permit such 

representatives to interview employees during working hours on the job. If 

the Contractor or subcontractor fails to submit the required records or to 

make them available, the EPA or Commonwealth of Massachusetts may, 

after written notice to the Contractor, sponsor, applicant, or Owner, take 

such action as may be necessary to cause the suspension of any further 

payment, advance, or guarantee of funds. Furthermore, failure to submit the 

required records upon request or to make such records available may be 

grounds for debarment action pursuant to 29 CFR 5.12. 

4. Apprentices and Trainees 

a. Apprentices. Apprentices will be permitted to work at less than the 

predetermined rate for the work they performed when they are employed 

pursuant to and individually registered in a bona fide apprenticeship program 

registered with the U.S. Department of Labor, Employment and Training 

Administration, Office of Apprenticeship Training, Employer and Labor 

Services, or with a State Apprenticeship Agency recognized by the Office, or 

if a person is employed in his or her first 90 days of probationary 

employment as an apprentice in such an apprenticeship program, who is not 

individually registered in the program, but who has been certified by the 

Office of Apprenticeship Training, Employer and Labor Services or a State 

Apprenticeship Agency (where appropriate) to be eligible for probationary 

employment as an apprentice. The allowable ratio of apprentices to 

journeymen on the job site in any craft classification shall not be greater than 

the ratio permitted to the Contractor as to the entire work force under the 

registered program. Any worker listed on a payroll at an apprentice wage 

rate, who is not registered or otherwise employed as stated above, shall be 

paid not less than the applicable wage rate on the wage determination for 

the classification of work actually performed. In addition, any apprentice 

performing work on the job site in excess of the ratio permitted under the 

registered program shall be paid not less than the applicable wage rate on 

the wage determination for the work actually performed. Where a Contractor 

is performing construction on a project in a locality other than that in which 

its program is registered, the ratios and wage rates (expressed in 

percentages of the journeyman's hourly rate) specified in the Contractor's or 
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subcontractor's registered program shall be observed. Every apprentice 

must be paid at not less than the rate specified in the registered program for 

the apprentice's level of progress, expressed as a percentage of the 

journeymen hourly rate specified in the applicable wage determination. 

Apprentices shall be paid fringe benefits in accordance with the provisions of 

the apprenticeship program. If the apprenticeship program does not specify 

fringe benefits, apprentices must be paid the full amount of fringe benefits 

listed on the wage determination for the applicable classification. If the WHD 

Administrator determines that a different practice prevails for the applicable 

apprentice classification, fringes shall be paid in accordance with that 

determination. In the event the Office of Apprenticeship Training, Employer 

and Labor Services, or a State Apprenticeship Agency recognized by the 

Office, withdraws approval of an apprenticeship program, the Contractor will 

no longer be permitted to utilize apprentices at less than the applicable 

predetermined rate for the work performed until an acceptable program is 

approved. 

b. Trainees. Except as provided in 29 CFR 5.16, trainees will not be permitted 

to work at less than the predetermined rate for the work performed unless 

they are employed pursuant to and individually registered in a program 

which has received prior approval, evidenced by formal certification by the 

U.S. Department of Labor, Employment and Training Administration. The 

ratio of trainees to journeymen on the job site shall not be greater than 

permitted under the plan approved by the Employment and Training 

Administration. Every trainee must be paid at not less than the rate specified 

in the approved program for the trainee's level of progress, expressed as a 

percentage of the journeyman hourly rate specified in the applicable wage 

determination. Trainees shall be paid fringe benefits in accordance with the 

provisions of the trainee program. If the trainee program does not mention 

fringe benefits, trainees shall be paid the full amount of fringe benefits listed 

on the wage determination unless the WHD Administrator determines that 

there is an apprenticeship program associated with the corresponding 

journeyman wage rate on the wage determination which provides for less 

than full fringe benefits for apprentices. Any employee listed on the payroll at 

a trainee rate who is not registered and participating in a training plan 

approved by the Employment and Training Administration shall be paid not 

less than the applicable wage rate on the wage determination for the 

classification of work actually performed. In addition, any trainee performing 

work on the job site in excess of the ratio permitted under the registered 

program shall be paid not less than the applicable wage rate on the wage 

determination for the work actually performed. In the event the Employment 

and Training Administration withdraws approval of a training program, the 

Contractor will no longer be permitted to utilize trainees at less than the 

applicable predetermined rate for the work performed until an acceptable 

program is approved. 
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c. Equal employment opportunity. The utilization of apprentices, trainees and 

journeymen under this part shall be in conformity with the equal employment 

opportunity requirements of Executive Order 11246, as amended, and 29 

CFR part 30. 

5. Compliance with Copeland Act Requirements. The Contractor shall comply with 

the requirements of 29 CFR Part 3, which are incorporated by reference in this 

Contract. 

6. Subcontracts. The Contractor or subcontractor shall insert in any subcontracts the 

clauses contained in 29 CFR 5.5(a)(1) through (10) and such other clauses as the 

EPA determines may by appropriate, and also a clause requiring the 

subcontractors to include these clauses in any lower tier subcontracts. The 

Contractor shall be responsible for the compliance by any subcontractor or lower 

tier subcontractor with all the contract clauses in 29 CFR 5.5. 

7. Contract Termination; Debarment. A breach of the contract clauses in 29 CFR 5.5 

may be grounds for termination of the Contract, and for debarment as a Contractor 

and a subcontractor as provided in 29 CFR 5.12. 

8. Compliance with Davis-Bacon and Related Act Requirements. All rulings and 

interpretations of the Davis-Bacon and Related Acts contained in 29 CFR Parts 1, 

3, and 5 are herein incorporated by reference in this Contract. 

9. Disputes Concerning Labor Standards. Disputes arising out of the labor standards 

provisions of this Contract shall not be subject to the general disputes clause of 

this Contract. Such disputes shall be resolved in accordance with the procedures 

of the Department of Labor set forth in 29 CFR Parts 5, 6, and 7. Disputes within 

the meaning of this clause include disputes between the Contractor (or any of its 

subcontractors) and Owner, Commonwealth of Massachusetts, EPA, the U.S. 

Department of Labor, or the employees or their representatives. 

10. Certification of Eligibility 

a. By entering into this contract, the Contractor certifies that neither it (nor he or 

she) nor any person or firm who has an interest in the Contractor's firm is a 

person or firm ineligible to be awarded Government contracts by virtue of 

section 3(a) of the Davis-Bacon Act or 29 CFR 5.12(a)(1). 

b. (No part of this contract shall be subcontracted to any person or firm 

ineligible for award of a Government contract by virtue of section 3(a) of the 

Davis-Bacon Act or 29 CFR 5.12(a)(1). 

c. The penalty for making false statements is prescribed in the U.S. Criminal 

Code, 18 U.S.C. 1001. 

B. Contract Work Hours and Safety Standards Act. The following clauses set forth in 

Articles 10.14.B.1 through 10.14.B.4 shall be inserted in full in any contract in an amount 
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in excess of $100,000 and subject to the overtime provisions of the Contract Work Hours 

and Safety Standards Act. These clauses shall be inserted in addition to the clauses 

required by §5.5(a) or §4.6 of part 4 of this title. As used in this paragraph, the terms 

laborers and mechanics include watchmen and guards. 

1. Overtime Requirements. No Contractor or subcontractor contracting for any part of 

the Contract Work which may require or involve the employment of laborers or 

mechanics shall require or permit any such laborer or mechanic in any workweek 

in which he or she is employed on such work to work in excess of forty hours in 

such workweek unless such laborer or mechanic receives compensation at a rate 

not less than one and one-half times the basic rate of pay for all hours worked in 

excess of forty hours in such workweek. 

2. Violation; Liability for Unpaid Wages; Liquidated Damages. In the event of any 

violation of the clause set forth in Paragraph (B)(1) of this Article the Contractor 

and any subcontractor responsible therefore shall be liable for the unpaid wages. 

In addition, such Contractor and subcontractor shall be liable to the United States 

(in the case of work done under contract for the District of Columbia or a territory, 

to such District or to such territory), for liquidated damages. Such liquidated 

damages shall be computed with respect to each individual laborer or mechanic, 

including watchmen and guards, employed in violation of the clause set forth in 

Paragraph (B)(1) of this Article, in the sum of $25 for each calendar day on which 

such individual was required or permitted to work in excess of the standard 

workweek of forty hours without payment of the overtime wages required by the 

clause set forth in Paragraph (B)(1) of this Article. 

3. Withholding for Unpaid Wages and Liquidated Damages. The Owner, upon written 

request of the EPA Award Official or an authorized representative of the 

Department of Labor, shall withhold or cause to be withheld, from any moneys 

payable on account of work performed by the Contractor or subcontractor under 

any such contract or any other Federal contract with the same Contractor, or any 

other federally-assisted contract subject to the Contract Work Hours and Safety 

Standards Act, which is held by the same Contractor, such sums as may be 

determined to be necessary to satisfy any liabilities of such Contractor or 

subcontractor for unpaid wages and liquidated damages as provided in the clause 

set forth in Paragraph (B)(2) of this Article. 

4. Subcontracts. The Contractor or subcontractor shall insert in any subcontracts the 

clauses set forth in Paragraphs (B)(1) through (B)(4) of this Article and also a 

clause requiring the subcontractors to include these clauses in any lower tier 

subcontracts. The prime Contractor shall be responsible for compliance by any 

subcontractor or lower tier subcontractor with the clauses set forth in Paragraphs 

(B)(1) through (B)(4) of this Article. 

C. In addition to the clauses contained in Paragraph (B) of this Article, in any contract 

subject only to the Contract Work Hours and Safety Standards Act and not to any of the 

other statutes cited in §5.1, the Contractor or subcontractor shall maintain payrolls and 
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basic payroll records during the course of the work and shall preserve them for a period 

of three years from the completion of the contract for all laborers and mechanics, 

including guards and watchmen, working on the contract. Such records shall contain the 

name and address of each such employee, social security number, correct 

classifications, hourly rates of wages paid, daily and weekly number of hours worked, 

deductions made, and actual wages paid. Further, the EPA shall cause or require the 

Owner to insert in any such contract a clause providing that the records to be maintained 

under this paragraph shall be made available by the contractor or subcontractor for 

inspection, copying, or transcription by authorized representatives of the Owner, EPA 

and the Department of Labor, and the Contractor or subcontractor will permit such 

representatives to interview employees during working hours on the job. 

D. Compliance Verification 

1. The Owner shall periodically interview a sufficient number of employees entitled to 

DB prevailing wages (covered employees) to verify that contractors or 

subcontractors are paying the appropriate wage rates. As provided in 29 CFR 

5.6(a)(6), all interviews must be conducted in confidence. The Owner must use 

Standard Form 1445 (SF 1445) or equivalent documentation to memorialize the 

interviews. Copies of the SF 1445 are available from EPA on request. 

2. The Owner shall establish and follow an interview schedule based on its 

assessment of the risks of noncompliance with DB posed by contractors or 

subcontractors and the duration of the contract or subcontract. At a minimum, the 

Owner should conduct interviews with a representative group of covered 

employees within two weeks of each Contractor or subcontractor’s submission of 

its initial weekly payroll data and two weeks prior to the estimated completion date 

for the contract or subcontract. The Owner must conduct more frequent interviews 

if the initial interviews or other information indicates that there is a risk that the 

Contractor or subcontractor is not complying with DB. Owner shall immediately 

conduct necessary interviews in response to an alleged violation of the prevailing 

wage requirements. All interviews shall be conducted in confidence. 

3. The Owner shall periodically conduct spot checks of a representative sample of 

weekly payroll data to verify that Contractors or subcontractors are paying the 

appropriate wage rates. The Owner shall establish and follow a spot check 

schedule based on its assessment of the risks of noncompliance with DB posed by 

Contractors or subcontractors and the duration of the contract or subcontract. At a 

minimum, if practicable, the Owner should spot check payroll data within two 

weeks of each Contractor or subcontractor’s submission of its initial payroll data 

and two weeks prior to the completion date the contract or subcontract. The Owner 

must conduct more frequent spot checks if the initial spot check or other 

information indicates that there is a risk that the Contractor or subcontractor is not 

complying with DB. In addition, during the examinations the Owner shall verify 

evidence of fringe benefit plans and payments thereunder by contractors and 

subcontractors who claim credit for fringe benefit contributions. 
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4. The Owner shall periodically review contractors and subcontractors use of 

apprentices and trainees to verify registration and certification with respect to 

apprenticeship and training programs approved by either the U.S Department of 

Labor or a state, as appropriate, and that contractors and subcontractors are not 

using disproportionate numbers of, laborers, trainees and apprentices. These 

reviews shall be conducted in accordance with the schedules for spot checks and 

interviews described in Item 5(b) and (c) above. 

5. The Owner must immediately report potential violations of the DB prevailing wage 

requirements to the EPA DB contact listed above and to the appropriate DOL 

Wage and Hour District Office listed at 

https://www.dol.gov/whd/whd_district_offices.pdf. 

10.16 Suspension and Debarment 

A. The Contractor agrees that it will fully comply with Subpart C of 2 CFR Part 180 and 2 

CFR Part 1532, entitled Responsibilities of Participants Regarding Transactions (Doing 

Business with Other Persons), and that it will not knowingly enter into a contract with 

anyone who is ineligible under 2 CFR Part 180 and 2 CFR Part 1532 (per Executive 

Order 12549, 51 FR 6370, February 21, 1986) or who is prohibited under Section 306 of 

the Clean Air Act or Sectio 508 of the Clean Water Act to participate in the Project. The 

Contractor shall not award any subcontracts or purchase any materials from suppliers 

that appear on the Excluded Parties List System. Suspension and debarment 

information can be accessed at https://sam.gov/content/exclusions. The Contractor 

represents and warrants that it shall include this requirement in each subcontract and 

require it to be included in all subcontracts regardless of tier. The Contractor shall 

maintain reasonable records to demonstrate compliance with these requirements. 

10.17 Federal Lobbying Restrictions 

A. Recipients of federal financial assistance may not pay any person for influencing or 

attempting to influence any officer or employee of a federal agency, a member of 

Congress, an officer or employee of Congress, or an employee of a member of 

Congress with respect to the award, continuation, renewal, amendment, or modification 

of a federal grant, loan, or contract. These requirements are implemented for USEPA in 

40 CFR Part 34, which also describes types of activities, such as legislative liaison 

activities and professional and technical services, which are not subject to this 

prohibition. Upon award of this contract, Contractor shall complete and submit to the City 

the certification and disclosure forms in Appendix A and Appendix B to 40 CFR Part 34. 

Contractor shall also require all subcontractors and suppliers of any tier awarded a 

subcontract over $100,000 to similarly complete and submit the certification and 

disclosure forms pursuant to the process set forth in 40 CFR 34.110. 

10.18 Standard Federal Equal Employment Opportunity Construction Contract Specifications 

(41 CFR 60-4.3) 

A. As used in these specifications: 
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1. “Covered area” means the geographical area described in the solicitation from 

which this contract resulted; 

2. “Director” means Director, Office of Federal Contract Compliance Programs, 

United States Department of Labor, or any person to whom the Director delegates 

authority; 

3. “Employer identification number” means the Federal Social Security number used 

on the Employer's Quarterly Federal Tax Return, U.S. Treasury Department Form 

941. 

4. “Minority” includes: 

a. Black (all persons having origins in any of the Black African racial groups not 

of Hispanic origin); 

b. Hispanic (all persons of Mexican, Puerto Rican, Cuban, Central or South 

American or other Spanish Culture or origin, regardless of race); 

c. Asian and Pacific Islander (all persons having origins in any of the original 

peoples of the Far East, Southeast Asia, the Indian Subcontinent, or the 

Pacific Islands); and 

d. American Indian or Alaskan Native (all persons having origins in any of the 

original peoples of North America and maintaining identifiable tribal 

affiliations through membership and participation or community 

identification). 

B. Whenever the Contractor, or any Subcontractor at any tier, subcontracts a portion of the 

work involving any construction trade, it shall physically include in each subcontract in 

excess of $10,000 the provisions of these specifications and the Notice which contains 

the applicable goals for minority and female participation and which is set forth in the 

solicitations from which this contract resulted. 

C. If the Contractor is participating (pursuant to 41 CFR 60-4.5) in a Hometown Plan 

approved by the U.S. Department of Labor in the covered area either individually or 

through an association, its affirmative action obligations on all work in the Plan area 

(including goals and timetables) shall be in accordance with that Plan for those trades 

which have unions participating in the Plan. Contractors must be able to demonstrate 

their participation in and compliance with the provisions of any such Hometown Plan. 

Each Contractor or Subcontractor participating in an approved Plan is individually 

required to comply with its obligations under the EEO clause, and to make a good faith 

effort to achieve each goal under the Plan in each trade in which it has employees. The 

overall good faith performance by other Contractors or Subcontractors toward a goal in 

an approved Plan does not excuse any covered Contractor's or Subcontractor's failure to 

take good faith efforts to achieve the Plan goals and timetables. 
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D. The Contractor shall implement the specific affirmative action standards provided in 

paragraphs Articles 10.17.G.1 through 10.17.G.16 of these specifications. The goals set 

forth in the solicitation from which this contract resulted are expressed as percentages of 

the total hours of employment and training of minority and female utilization the 

Contractor should reasonably be able to achieve in each construction trade in which it 

has employees in the covered area. Covered Construction contractors performing 

construction work in geographical areas where they do not have a Federal or federally 

assisted construction contract shall apply the minority and female goals established for 

the geographical area where the work is being performed. Goals are published 

periodically in the Federal Register in notice form, and such notices may be obtained 

from any Office of Federal Contract Compliance Programs office or from Federal 

procurement contracting officers. The Contractor is expected to make substantially 

uniform progress in meeting its goals in each craft during the period specified. 

E. Neither the provisions of any collective bargaining agreement, nor the failure by a union 

with whom the Contractor has a collective bargaining agreement, to refer either 

minorities or women shall excuse the Contractor's obligations under these specifications, 

Executive Order 11246, or the regulations promulgated pursuant thereto. 

F. In order for the nonworking training hours of apprentices and trainees to be counted in 

meeting the goals, such apprentices and trainees must be employed by the Contractor 

during the training period, and the Contractor must have made a commitment to employ 

the apprentices and trainees at the completion of their training, subject to the availability 

of employment opportunities. Trainees must be trained pursuant to training programs 

approved by the U.S. Department of Labor. 

G. The Contractor shall take specific affirmative actions to ensure equal employment 

opportunity. The evaluation of the Contractor's compliance with these specifications shall 

be based upon its effort to achieve maximum results from its actions. The Contractor 

shall document these efforts fully, and shall implement affirmative action steps at least 

as extensive as the following: 

1. Ensure and maintain a working environment free of harassment, intimidation, and 

coercion at all sites, and in all facilities at which the Contractor's employees are 

assigned to work. The Contractor, where possible, will assign two or more women 

to each construction project. The Contractor shall specifically ensure that all 

foremen, superintendents, and other on-site supervisory personnel are aware of 

and carry out the Contractor's obligation to maintain such a working environment, 

with specific attention to minority or female individuals working at such sites or in 

such facilities. 

2. Establish and maintain a current list of minority and female recruitment sources, 

provide written notification to minority and female recruitment sources and to 

community organizations when the Contractor or its unions have employment 

opportunities available, and maintain a record of the organizations' responses. 
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3. Maintain a current file of the names, addresses and telephone numbers of each 

minority and female off-the-street applicant and minority or female referral from a 

union, a recruitment source or community organization and of what action was 

taken with respect to each such individual. If such individual was sent to the union 

hiring hall for referral and was not referred back to the Contractor by the union or, 

if referred, not employed by the Contractor, this shall be documented in the file 

with the reason therefor, along with whatever additional actions the Contractor 

may have taken. 

4. Provide immediate written notification to the Director when the union or unions with 

which the Contractor has a collective bargaining agreement has not referred to the 

Contractor a minority person or woman sent by the Contractor, or when the 

Contractor has other information that the union referral process has impeded the 

Contractor's efforts to meet its obligations. 

5. Develop on-the-job training opportunities and/or participate in training programs for 

the area which expressly include minorities and women, including upgrading 

programs and apprenticeship and trainee programs relevant to the Contractor's 

employment needs, especially those programs funded or approved by the 

Department of Labor. The Contractor shall provide notice of these programs to the 

sources compiled under 7b above. 

6. Disseminate the Contractor's EEO policy by providing notice of the policy to unions 

and training programs and requesting their cooperation in assisting the Contractor 

in meeting its EEO obligations; by including it in any policy manual and collective 

bargaining agreement; by publicizing it in the company newspaper, annual report, 

etc.; by specific review of the policy with all management personnel and with all 

minority and female employees at least once a year; and by posting the company 

EEO policy on bulletin boards accessible to all employees at each location where 

construction work is performed. 

7. Review, at least annually, the company's EEO policy and affirmative action 

obligations under these specifications with all employees having any responsibility 

for hiring, assignment, layoff, termination or other employment decisions including 

specific review of these items with onsite supervisory personnel such as 

Superintendents, General Foremen, etc., prior to the initiation of construction work 

at any job site. A written record shall be made and maintained identifying the time 

and place of these meetings, persons attending, subject matter discussed, and 

disposition of the subject matter. 

8. Disseminate the Contractor's EEO policy externally by including it in any 

advertising in the news media, specifically including minority and female news 

media, and providing written notification to and discussing the Contractor's EEO 

policy with other Contractors and Subcontractors with whom the Contractor does 

or anticipates doing business. 
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9. Direct its recruitment efforts, both oral and written, to minority, female and 

community organizations, to schools with minority and female students and to 

minority and female recruitment and training organizations serving the Contractor's 

recruitment area and employment needs. Not later than one month prior to the 

date for the acceptance of applications for apprenticeship or other training by any 

recruitment source, the Contractor shall send written notification to organizations 

such as the above, describing the openings, screening procedures, and tests to be 

used in the selection process. 

10. Encourage present minority and female employees to recruit other minority 

persons and women and, where reasonable, provide after school, summer and 

vacation employment to minority and female youth both on the site and in other 

areas of a Contractor's work force. 

11. Validate all tests and other selection requirements where there is an obligation to 

do so under 41 CFR part 60-3. 

12. Conduct, at least annually, an inventory and evaluation at least of all minority and 

female personnel for promotional opportunities and encourage these employees to 

seek or to prepare for, through appropriate training, etc., such opportunities. 

13. Ensure that seniority practices, job classifications, work assignments and other 

personnel practices, do not have a discriminatory effect by continually monitoring 

all personnel and employment related activities to ensure that the EEO policy and 

the Contractor's obligations under these specifications are being carried out. 

14. Ensure that all facilities and company activities are non-segregated except that 

separate or single- user toilet and necessary changing facilities shall be provided 

to assure privacy between the sexes. 

15. Document and maintain a record of all solicitations of offers for subcontracts from 

minority and female construction contractors and suppliers, including circulation of 

solicitations to minority and female contractor associations and other business 

associations. 

16. Conduct a review, at least annually, of all supervisors' adherence to and 

performance under the Contractor's EEO policies and affirmative action 

obligations. 

H. Contractors are encouraged to participate in voluntary associations which assist in 

fulfilling one or more of their affirmative action obligations (Articles 10.17.G.1 through 

10.17.G.16). The efforts of a contractor association, joint contractor-union, contractor-

community, or other similar group of which the contractor is a member and participant, 

may be asserted as fulfilling any one or more of its obligations under Articles 10.17.G.1 

through 10.17.G.16 of these Specifications provided that the contractor actively 

participates in the group, makes every effort to assure that the group has a positive 

impact on the employment of minorities and women in the industry, ensures that the 

concrete benefits of the program are reflected in the Contractor's minority and female 
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workforce participation, makes a good faith effort to meet its individual goals and 

timetables, and can provide access to documentation which demonstrates the 

effectiveness of actions taken on behalf of the Contractor. The obligation to comply, 

however, is the Contractor's and failure of such a group to fulfill an obligation shall not be 

a defense for the Contractor's noncompliance. 

I. A single goal for minorities and a separate single goal for women have been established. 

The Contractor, however, is required to provide equal employment opportunity and to 

take affirmative action for all minority groups, both male and female, and all women, both 

minority and non-minority. Consequently, the Contractor may be in violation of the 

Executive Order if a particular group is employed in a substantially disparate manner (for 

example, even though the Contractor has achieved its goals for women generally, the 

Contractor may be in violation of the Executive Order if a specific minority group of 

women is underutilized). 

J. The Contractor shall not use the goals and timetables or affirmative action standards to 

discriminate against any person because of race, color, religion, sex, sexual orientation, 

gender identity, or national origin. 

K. The Contractor shall not enter into any Subcontract with any person or firm debarred 

from Government contracts pursuant to Executive Order 11246. 

L. The Contractor shall carry out such sanctions and penalties for violation of these 

specifications and of the Equal Opportunity Clause, including suspension, termination 

and cancellation of existing subcontracts as may be imposed or ordered pursuant to 

Executive Order 11246, as amended, and its implementing regulations, by the Office of 

Federal Contract Compliance Programs. Any Contractor who fails to carry out such 

sanctions and penalties shall be in violation of these specifications and Executive Order 

11246, as amended. 

M. The Contractor, in fulfilling its obligations under these specifications, shall implement 

specific affirmative action steps, at least as extensive as those standards prescribed in 

paragraph 7 of these specifications, so as to achieve maximum results from its efforts to 

ensure equal employment opportunity. If the Contractor fails to comply with the 

requirements of the Executive Order, the implementing regulations, or these 

specifications, the Director shall proceed in accordance with 41 CFR 60-4.8. 

N. The Contractor shall designate a responsible official to monitor all employment related 

activity to ensure that the company EEO policy is being carried out, to submit reports 

relating to the provisions hereof as may be required by the Government and to keep 

records. Records shall at least include for each employee the name, address, telephone 

numbers, construction trade, union affiliation if any, employee identification number 

when assigned, social security number, race, sex, status (e.g., mechanic, apprentice 

trainee, helper, or laborer), dates of changes in status, hours worked per week in the 

indicated trade, rate of pay, and locations at which the work was performed. Records 

shall be maintained in an easily understandable and retrievable form; however, to the 

La
st

 M
od

ifi
ed

: 0
2/

28
/2

02
4 

at
 1

0:
40

A
M

 E
S

T



 

90398-004/February 2024 00 52 00-30 Agreement 

degree that existing records satisfy this requirement, contractors shall not be required to 

maintain separate records. 

O. Nothing herein provided shall be construed as a limitation upon the application of other 

laws which establish different standards of compliance or upon the application of 

requirements for the hiring of local or other area residents (e.g., those under the Public 

Works Employment Act of 1977 and the Community Development Block Grant 

Program). 

10.19 Segregated Facilities (41 CFR 60-1.8) 

A. The Contractor must ensure that facilities provided for employees are provided in such a 

manner that segregation on the basis of race, color, religion, sex, sexual orientation, 

gender identity, or national origin cannot result. The Contractor may neither require such 

segregated use by written or oral policies nor tolerate such use by employee custom. 

The Contractor's obligation extends further to ensuring that its employees are not 

assigned to perform their services at any location, under the Contractor's control, where 

the facilities are segregated. This obligation extends to all contracts containing the equal 

opportunity clause regardless of the amount of the contract. The term “facilities,” as used 

in this section, means waiting rooms, work areas, restaurants and other eating areas, 

time clocks, restrooms, wash rooms, locker rooms, and other storage or dressing areas, 

parking lots, drinking fountains, recreation or entertainment areas, transportation, and 

housing provided for employees; Provided, That separate or single-user restrooms and 

necessary dressing or sleeping areas shall be provided to assure privacy between the 

sexes. 

10.20 Prohibition on Certain Telecommunications and Video Surveillance Services or 

Equipment 

A. The John S. McCain National Defense Authorization Act for Fiscal Year 2019 (P.L. 115- 

232), at Section 889, prohibits EPA financial assistance recipients, including WIFIA 

borrowers, from expending loan funds to procure or obtain; extend or renew a contract to 

procure or obtain; or enter into a contract (or extend or renew a contract) to procure or 

obtain equipment, services, or systems that use covered telecommunications equipment 

or services as a substantial or essential component of any system, or as critical 

technology as part of any system. As described in the Act, “covered telecommunications 

equipment or services” means: 

1. Telecommunications equipment produced by Huawei Technologies Company or 

ZTE Corporation (or any subsidiary or affiliate of such entities). 

2. For the purpose of public safety, security of government facilities, physical security 

surveillance of critical infrastructure, and other national security purposes, video 

surveillance and telecommunications equipment produced by Hytera 

Communications Corporation, Hangzhou Hikvision Digital Technology Company, 

or Dahua Technology Company (or any subsidiary or affiliate of such entities). 
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3. Telecommunications or video surveillance services provided by such entities or 

using such equipment. 

4. Telecommunications or video surveillance equipment or services produced or 

provided by an entity that the Secretary of Defense, in consultation with the 

Director of the National Intelligence or the Director of the Federal Bureau of 

Investigation, reasonably believes to be an entity owned or controlled by, or 

otherwise connected to, the government of a covered foreign country. 

B. The Act does not prohibit: 

1. Procuring with an entity to provide a service that connects to the facilities of a 

third-party, such as backhaul, roaming, or interconnection arrangements. 

2. Telecommunications equipment that cannot route or redirect user data traffic or 

permit visibility into any user data or packets that such equipment transmits or 

otherwise handles.  
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IN WITNESS WHEREOF, Owner and Contractor have signed this Agreement on the day and 

year first written above.  

This Agreement will be effective on ___________, ______ (which is the Effective Date of the 

Agreement). 

Owner: _________________________  Contractor:              

Signature: _______________________  Signature: __________________________ 

Name: __________________________ Name: _____________________________ 

Title: _________________________ __  Title: ______________________________ 

 

 

(CORPORATE SEAL)     (CORPORATE SEAL)   

 

 

 

Attest __________________________ Attest _____________________________ 

Title: __________________________ Title: _____________________________ 

Address for giving notices  Address for giving notices 

____________________________  ___________________________________ 

____________________________  ___________________________________ 

____________________________  ___________________________________ 

    Agent for service of process: __________________ 

                     

         ___________________________________ 

(Attach evidence of authority to sign   (If Contractor is a corporation, partnership,  

and resolution or other documents   or limited liability company, attach evidence  

authorizing execution of    of authority to sign.) 

Agreement.) 
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Designated Representative:   Designated Representative: 

Name: _______________________   Name: ________________________ 

Title: _________________________   Title: _________________________ 

Address: ______________________ Address: ______________________ 

Phone No.: ____________________  Phone No.: ____________________ 

Fax No.: ______________________   Fax No.: ______________________ 

 

END OF AGREEMENT
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SECTION 00 55 00 

NOTICE TO PROCEED 

To: ______________________  Date:  _______________, 2024 

 ______________________ 

 ______________________ 

You are hereby notified to commence Work in accordance with the Agreement dated 

__________________, 2024 on or before ___________________, 2024. You are to complete 

the Work in accordance with the milestone schedule in the Agreement. The milestone work 

activity durations are as stated in the Agreement. Liquidated damages in the amount scheduled 

per calendar day for each calendar day the Work remains incomplete after its associated 

milestone date will be imposed unless the Contract Times are otherwise adjusted for due cause 

by Change Order to the Agreement. 

 

OWNER 

____________________________ 

By: _________________________ 

Title: ________________________ 

ACCEPTANCE OF NOTICE 

Receipt of the above Notice to Proceed is hereby acknowledged this 

______day of ______________________, 2024. 

By: _____________________________________ 

Title: ___________________________________ 

 

 

END OF NOTICE TO PROCEED
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NO TEXT ON THIS PAGE 
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SECTION 00 61 13.13 

PERFORMANCE BOND 

Any singular reference to Contractor, Surety, Owner, or other party shall be considered plural where 
applicable. 

CONTRACTOR (Name and Address): SURETY (Name, and Address of Principal Place of Business): 
              
              
              
OWNER (Name and Address):  
         
         
         
CONTRACT    
 Effective Date of Agreement:         
 Amount:         
 Description (Name and Location):       
    
BOND    
 Bond Number:         

 
Date (Not earlier than Effective Date of 
Agreement):        

 Amount:       
 Modifications to this Bond Form:       
    
Surety and Contractor, intending to be legally bound hereby, subject to the terms set forth below, do each cause this 
Performance Bond to be duly executed by an authorized officer, agent, or representative. 
    
CONTRACTOR AS PRINCIPAL SURETY  
     
       (Seal)   (Seal) 

 Contractor's Name and Corporate Seal  Surety’s Name and Corporate Seal 
 
 By:        By:        

  Signature  Signature (Attach Power of Attorney) 
    
                 

  Print Name  Print Name 
    
                 

  Title  Title 
    
 Attest:        Attest:        

  Signature  Signature  
      
                

 Title  Title 
 
Note:  Provide execution by additional parties, such as joint venturers, if necessary. 
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Contractor and Surety, jointly and severally, bind themselves, their heirs, executors, administrators, 
successors, and assigns to Owner for the performance of the Contract, which is incorporated herein by 
reference. 
 
1. If Contractor performs the Contract, Surety and Contractor have no obligation under this Bond, except 
to participate in conferences as provided in Paragraph 2.1. 
 
2. If there is no Owner Default, Surety’s obligation under this Bond shall arise after: 

2.1 Owner has notified Contractor and Surety, at the addresses described in Paragraph 9 below, 
that Owner is considering declaring a Contractor Default and has requested and attempted to 
arrange a conference with Contractor and Surety to be held not later than 15 days after receipt 
of such notice to discuss methods of performing the Contract. If Owner, Contractor, and Surety 
agree, Contractor shall be allowed a reasonable time to perform the Contract, but such an 
agreement shall not waive Owner’s right, if any, subsequently to declare a Contractor Default; 
and 

2.2 Owner has declared a Contractor Default and formally terminated Contractor’s right to complete 
the Contract. Such Contractor Default shall not be declared earlier than 20 days after Contractor 
and Surety have received notice as provided in Paragraph 2.1; and 

2.3 Owner has agreed to pay the Balance of the Contract Price to: 

1. Surety in accordance with the terms of the Contract; or 

2. Another contractor selected pursuant to Paragraph 3.3 to perform the Contract. 
 

3. When Owner has satisfied the conditions of Paragraph 2, Surety shall promptly, and at Surety’s 
expense, take one of the following actions: 
 

3.1 Arrange for Contractor, with consent of Owner, to perform and complete the Contract; or 
3.2 Undertake to perform and complete the Contract itself, through its agents or through 

independent contractors; or 
3.3 Obtain bids or negotiated proposals from qualified contractors acceptable to Owner for a 

contract for performance and completion of the Contract, arrange for a contract to be prepared 
for execution by Owner and contractor selected with Owner’s concurrence, to be secured with 
performance and payment bonds executed by a qualified surety equivalent to the bonds issued 
on the Contract, and pay to Owner the amount of damages as described in Paragraph 5 in 
excess of the Balance of the Contract Price incurred by Owner resulting from Contractor 
Default; or 

3.4 Waive its right to perform and complete, arrange for completion, or obtain a new contractor, and 
with reasonable promptness under the circumstances:   

1. After investigation, determine the amount for which it may be liable to Owner and, as soon as 
practicable after the amount is determined, tender payment therefor to Owner; or 

2. Deny liability in whole or in part and notify Owner citing reasons therefor. 
 

4. If Surety does not proceed as provided in Paragraph 3 with reasonable promptness, Surety shall be 
deemed to be in default on this Bond 15 days after receipt of an additional written notice from Owner to 
Surety demanding that Surety perform its obligations under this Bond, and Owner shall be entitled to 
enforce any remedy available to Owner. If Surety proceeds as provided in Paragraph 3.4, and Owner 
refuses the payment tendered or Surety has denied liability, in whole or in part, without further notice 
Owner shall be entitled to enforce any remedy available to Owner. 
 
5. After Owner has terminated Contractor’s right to complete the Contract, and if Surety elects to act 
under Paragraph 3.1, 3.2, or 3.3 above, then the responsibilities of Surety to Owner shall not be greater 
than those of Contractor under the Contract, and the responsibilities of Owner to Surety shall not be 
greater than those of Owner under the Contract. To the limit of the amount of this Bond, but subject to 
commitment by Owner of the Balance of the Contract Price to mitigation of costs and damages on the 
Contract, Surety is obligated without duplication for: 
 

5.1 The responsibilities of Contractor for correction of defective Work and completion of the 
Contract; 
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5.2 Additional legal, design professional, and delay costs resulting from Contractor’s Default, and 
resulting from the actions of or failure to act of Surety under Paragraph 3; and 

5.3 Liquidated damages, or if no liquidated damages are specified in the Contract, actual damages 
caused by delayed performance or non-performance of Contractor. 

 
6. Surety shall not be liable to Owner or others for obligations of Contractor that are unrelated to the 
Contract, and the Balance of the Contract Price shall not be reduced or set off on account of any such 
unrelated obligations. No right of action shall accrue on this Bond to any person or entity other than 
Owner or its heirs, executors, administrators, or successors. 
 
7. Surety hereby waives notice of any change, including changes of time, to Contract or to related 
subcontracts, purchase orders, and other obligations. 
 
8. Any proceeding, legal or equitable, under this Bond may be instituted in any court of competent 
jurisdiction in the location in which the Work or part of the Work is located, and shall be instituted within 
two years after Contractor Default or within two years after Contractor ceased working or within two years 
after Surety refuses or fails to perform its obligations under this Bond, whichever occurs first. If the 
provisions of this paragraph are void or prohibited by law, the minimum period of limitation available to 
sureties as a defense in the jurisdiction of the suit shall be applicable. 
 
9. Notice to Surety, Owner, or Contractor shall be mailed or delivered to the address shown on the 
signature page. 
 
10. When this Bond has been furnished to comply with a statutory requirement in the location where the 
Contract was to be performed, any provision in this Bond conflicting with said statutory requirement shall 
be deemed deleted herefrom and provisions conforming to such statutory requirement shall be deemed 
incorporated herein. The intent is that this Bond shall be construed as a statutory bond and not as a 
common law bond. 
 
11. Definitions. 
 

11.1 Balance of the Contract Price:  The total amount payable by Owner to Contractor under the 
Contract after all proper adjustments have been made, including allowance to Contractor of any 
amounts received or to be received by Owner in settlement of insurance or other Claims for 
damages to which Contractor is entitled, reduced by all valid and proper payments made to or 
on behalf of Contractor under the Contract.  

11.2 Contract:  The agreement between Owner and Contractor identified on the signature page, 
including all Contract Documents and changes thereto.  

11.3 Contractor Default:  Failure of Contractor, which has neither been remedied nor waived, to 
perform or otherwise to comply with the terms of the Contract. 

11.4 Owner Default:  Failure of Owner, which has neither been remedied nor waived, to pay 
Contractor as required by the Contract or to perform and complete or otherwise comply with the 
other terms thereof. 

 

FOR INFORMATION ONLY – (Name, Address and Telephone) 
Surety Agency or Broker: 
Owner’s Representative (Engineer or other party): 
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SECTION 00 61 13.16 

PAYMENT BOND 

Any singular reference to Contractor, Surety, Owner, or other party shall be considered plural 
where applicable. 

CONTRACTOR (Name and Address): SURETY (Name, and Address of Principal Place of 
Business): 

              
              
OWNER (Name and Address):  
         
         
CONTRACT    
 Effective Date of Agreement:         
 Amount:         
 Description (Name and Location):       
    
BOND    
 Bond Number:         

 
Date (Not earlier than Effective Date of 
Agreement):        

 Amount:       
 Modifications to this Bond Form:       
    
Surety and Contractor, intending to be legally bound hereby, subject to the terms set forth below, do each cause 
this Payment Bond to be duly executed by an authorized officer, agent, or representative. 
    
CONTRACTOR AS PRINCIPAL SURETY  
   
       (Seal)    (Seal) 

 Contractor's Name and Corporate Seal  Surety’s Name and Corporate Seal 
 
By:        By:       

 Signature  Signature (Attach Power of Attorney) 
   
               

 Print Name  Print Name 
   
               

 Title  Title 
   
Attest:        Attest:       

 Signature  Signature 
    
               

 Title  Title 
 
Note:  Provide execution by additional parties, such as joint venturers, if necessary. 
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1. Contractor and Surety, jointly and severally, bind themselves, their heirs, executors, administrators, 
successors, and assigns to Owner to pay for labor, materials, and equipment furnished by Claimants for 
use in the performance of the Contract, which is incorporated herein by reference.  

2. With respect to Owner, this obligation shall be null and void if Contractor: 

2.1 Promptly makes payment, directly or indirectly, for all sums due Claimants, and 

2.2 Defends, indemnifies, and holds harmless Owner from all claims, demands, liens, or suits 
alleging non-payment by Contractor by any person or entity who furnished labor, materials, or 
equipment for use in the performance of the Contract, provided Owner has promptly notified 
Contractor and Surety (at the addresses described in Paragraph 12) of any claims, demands, 
liens, or suits and tendered defense of such claims, demands, liens, or suits to Contractor and 
Surety, and provided there is no Owner Default. 

3. With respect to Claimants, this obligation shall be null and void if Contractor promptly makes 
payment, directly or indirectly, for all sums due. 

4. Surety shall have no obligation to Claimants under this Bond until: 

4.1 Claimants who are employed by or have a direct contract with Contractor have given notice to 
Surety (at the address described in Paragraph 12) and sent a copy, or notice thereof, to Owner, 
stating that a claim is being made under this Bond and, with substantial accuracy, the amount of 
the claim. 

4.2 Claimants who do not have a direct contract with Contractor: 

1. Have furnished written notice to Contractor and sent a copy, or notice thereof, to Owner, 
within 90 days after having last performed labor or last furnished materials or equipment 
included in the claim stating, with substantial accuracy, the amount of the claim and the name 
of the party to whom the materials or equipment were furnished or supplied, or for whom the 
labor was done or performed; and 

2. Have either received a rejection in whole or in part from Contractor, or not received within 30 
days of furnishing the above notice any communication from Contractor by which Contractor 
had indicated the claim will be paid directly or indirectly; and 

3. Not having been paid within the above 30 days, have sent a written notice to Surety (at the 
address described in Paragraph 12) and sent a copy, or notice thereof, to Owner, stating that 
a claim is being made under this Bond and enclosing a copy of the previous written notice 
furnished to Contractor. 

5. If a notice by a Claimant required by Paragraph 4 is provided by Owner to Contractor or to Surety, 
that is sufficient compliance. 

6. When a Claimant has satisfied the conditions of Paragraph 4, the Surety shall promptly and at 
Surety’s expense take the following actions: 

6.1 Send an answer to that Claimant, with a copy to Owner, within 45 days after receipt of the 
claim, stating the amounts that are undisputed and the basis for challenging any amounts that 
are disputed. 

6.2 Pay or arrange for payment of any undisputed amounts. 

7. Surety’s total obligation shall not exceed the amount of this Bond, and the amount of this Bond shall 
be credited for any payments made in good faith by Surety. 

8. Amounts owed by Owner to Contractor under the Contract shall be used for the performance of the 
Contract and to satisfy claims, if any, under any performance bond. By Contractor furnishing and Owner 
accepting this Bond, they agree that all funds earned by Contractor in the performance of the Contract 
are dedicated to satisfy obligations of Contractor and Surety under this Bond, subject to Owner’s priority 
to use the funds for the completion of the Work. 

9. Surety shall not be liable to Owner, Claimants, or others for obligations of Contractor that are 
unrelated to the Contract. Owner shall not be liable for payment of any costs or expenses of any Claimant 
under this Bond, and shall have under this Bond no obligations to make payments to, give notices on 
behalf of, or otherwise have obligations to Claimants under this Bond. 
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10. Surety hereby waives notice of any change, including changes of time, to the Contract or to related 
subcontracts, purchase orders, and other obligations. 

11. No suit or action shall be commenced by a Claimant under this Bond other than in a court of 
competent jurisdiction in the location in which the Work or part of the Work is located or after the 
expiration of one year from the date (1) on which the Claimant gave the notice required by Paragraph 4.1 
or Paragraph 4.2.3, or (2) on which the last labor or service was performed by anyone or the last 
materials or equipment were furnished by anyone under the Contract, whichever of (1) or (2) first occurs. 
If the provisions of this paragraph are void or prohibited by law, the minimum period of limitation available 
to sureties as a defense in the jurisdiction of the suit shall be applicable. 

12. Notice to Surety, Owner, or Contractor shall be mailed or delivered to the addresses shown on the 
signature page. Actual receipt of notice by Surety, Owner, or Contractor, however accomplished, shall be 
sufficient compliance as of the date received at the address shown on the signature page. 

13. When this Bond has been furnished to comply with a statutory requirement in the location where the 
Contract was to be performed, any provision in this Bond conflicting with said statutory requirement shall 
be deemed deleted herefrom and provisions conforming to such statutory requirement shall be deemed 
incorporated herein. The intent is that this Bond shall be construed as a statutory Bond and not as a 
common law bond.  

14. Upon request of any person or entity appearing to be a potential beneficiary of this Bond, Contractor 
shall promptly furnish a copy of this Bond or shall permit a copy to be made. 

15. Definitions 

15.1 Claimant:  An individual or entity having a direct contract with Contractor, or with a first-tier 
subcontractor of Contractor, to furnish labor, materials, or equipment for use in the performance 
of the Contract. The intent of this Bond shall be to include without limitation in the terms “labor, 
materials or equipment” that part of water, gas, power, light, heat, oil, gasoline, telephone 
service, or rental equipment used in the Contract, architectural and engineering services 
required for performance of the Work of Contractor and Contractor’s subcontractors, and all 
other items for which a mechanic’s lien may be asserted in the jurisdiction where the labor, 
materials, or equipment were furnished. 

15.2 Contract:  The agreement between Owner and Contractor identified on the signature page, 
including all Contract Documents and changes thereto. 

15.3 Owner Default:  Failure of Owner, which has neither been remedied nor waived, to pay 
Contractor as required by the Contract, or to perform and complete or otherwise comply with the 
other terms thereof. 

 

 

FOR INFORMATION ONLY – (Name, Address, and Telephone) 
Surety Agency or Broker: 
Owner’s Representative (Engineer or other): 
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SECTION 00 65 00 

CERTIFICATE OF SUBSTANTIAL COMPLETION 

 
Owner:  Owner's Contract No.:  

Contractor:  Contractor’s Project No.:  

Engineer:  Engineer's Project No.:  

Project:  Contract Name:  

  
This [preliminary] [final] Certificate of Substantial Completion applies to:  

 All Work  The following specified portions of the Work: 

  
 

 

 Date of Substantial Completion  

The Work to which this Certificate applies has been inspected by authorized representatives of Owner, 
Contractor, and Engineer, and found to be substantially complete. The Date of Substantial Completion of 
the Work or portion thereof designated above is hereby established, subject to the provisions of the 
Contract pertaining to Substantial Completion. The date of Substantial Completion in the final Certificate 
of Substantial Completion marks the commencement of the contractual correction period and applicable 
warranties required by the Contract.  

A punch list of items to be completed or corrected is attached to this Certificate. This list may not be all-
inclusive, and the failure to include any items on such list does not alter the responsibility of the 
Contractor to complete all Work in accordance with the Contract.  

The responsibilities between Owner and Contractor for security, operation, safety, maintenance, heat, 
utilities, insurance, and warranties upon Owner's use or occupancy of the Work shall be as provided in 
the Contract, except as amended as follows: [Note: Amendments of contractual responsibilities recorded 
in this Certificate should be the product of mutual agreement of Owner and Contractor; see Paragraph 
14.04 of the General Conditions.] 

Amendments to Owner's responsibilities:  None  

 As follows:  

Amendments to Contractor's responsibilities:  None  

 As follows:  

The following documents are attached to and made a part of this Certificate: [punch list; others] 

This Certificate does not constitute an acceptance of Work not in accordance with the Contract documents, 
nor is it a release of Contractor's obligation to complete the Work in accordance with the Contract. 

EXECUTED BY: ENGINEER: RECEIVED: RECEIVED: 

By: 
 

By: 
 

By: 
 

 (Authorized signature) 

 
 Owner (Authorized Signature)  Contractor (Authorized Signature) 

Title: 
 

Title: 
 

Title: 
 

Date: 
 

Date:  
 

Date: 
 

1
1

2
0

1
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END OF CERTIFICATE OF SUBSTANTIAL COMPLETION 
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SECTION 00 72 00 

STANDARD GENERAL CONDITIONS OF THE CONSTRUCTION CONTRACT 
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ARTICLE 1 – DEFINITIONS AND TERMINOLOGY 

1.01 Defined Terms 

A. Wherever used in the Bidding Requirements or Contract Documents and printed with 

initial capital letters, the terms listed below will have the meanings indicated which are 

applicable to both the singular and plural thereof. In addition to terms specifically 

defined, terms with initial capital letters in the Contract Documents include references 

to identified articles and paragraphs, and the titles of other documents or forms. 

1. Addenda—Written or graphic instruments issued prior to the opening of Bids which 

clarify, correct, or change the Bidding Requirements or the proposed Contract 

Documents. 

2. Agreement—The written instrument which is evidence of the agreement between 

Owner and Contractor covering the Work. 

3. Application for Payment—The form acceptable to Engineer which is to be used by 

Contractor during the course of the Work in requesting progress or final payments 

and which is to be accompanied by such supporting documentation as is required 

by the Contract Documents. 

4. Asbestos—Any material that contains more than one percent asbestos and is friable 

or is releasing asbestos fibers into the air above current action levels established by 

the United States Occupational Safety and Health Administration. 

5. Bid—The offer or proposal of a Bidder submitted on the prescribed form setting 

forth the prices for the Work to be performed. 

6. Bidder—The individual or entity who submits a Bid directly to Owner. 

7. Bidding Documents—The Bidding Requirements and the proposed Contract 

Documents (including all Addenda). 

8. Bidding Requirements—The advertisement or invitation to bid, Instructions to 

Bidders, Bid security of acceptable form, if any, and the Bid Form with any 

supplements. 

9. Change Order—A document recommended by Engineer which is signed by 

Contractor and Owner and authorizes an addition, deletion, or revision in the Work 

or an adjustment in the Contract Price or the Contract Times, issued on or after the 

Effective Date of the Agreement. 

10. Claim—A demand or assertion by Owner or Contractor seeking an adjustment of 

Contract Price or Contract Times, or both, or other relief with respect to the terms 

of the Contract. A demand for money or services by a third party is not a Claim. 
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11. Contract—The entire and integrated written agreement between the Owner and 

Contractor concerning the Work. The Contract supersedes prior negotiations, 

representations, or agreements, whether written or oral. 

12. Contract Documents—Those items so designated in the Agreement. Only printed or 

hard copies of the items listed in the Agreement are Contract Documents. Approved 

Shop Drawings, other Contractor submittals, and the reports and drawings of 

subsurface and physical conditions are not Contract Documents. 

13. Contract Price—The moneys payable by Owner to Contractor for completion of the 

Work in accordance with the Contract Documents as stated in the Agreement 

(subject to the provisions of Paragraph 11.03 in the case of Unit Price Work). 

14. Contract Times—The number of days or the dates stated in the Agreement to:  (i) 

achieve Milestones, if any; (ii) achieve Substantial Completion; and (iii) complete 

the Work so that it is ready for final payment as evidenced by Engineer’s written 

recommendation of final payment. 

15. Contractor—The individual or entity with whom Owner has entered into the 

Agreement. 

16. Cost of the Work—See Paragraph 11.01 for definition. 

17. Drawings—That part of the Contract Documents prepared or approved by Engineer 

which graphically shows the scope, extent, and character of the Work to be 

performed by Contractor. Shop Drawings and other Contractor submittals are not 

Drawings as so defined. 

18. Effective Date of the Agreement—The date indicated in the Agreement on which it 

becomes effective, but if no such date is indicated, it means the date on which the 

Agreement is signed and delivered by the last of the two parties to sign and deliver. 

19. Engineer—The individual or entity named as such in the Agreement. 

20. Field Order—A written order issued by Engineer which requires minor changes in 

the Work but which does not involve a change in the Contract Price or the Contract 

Times. 

21. General Requirements—Sections of Division 1 of the Specifications. 

22. Hazardous Environmental Condition—The presence at the Site of Asbestos, PCBs, 

Petroleum, Hazardous Waste, or Radioactive Material in such quantities or 

circumstances that may present a substantial danger to persons or property exposed 

thereto. 

23. Hazardous Waste—The term Hazardous Waste shall have the meaning provided in 

Section 1004 of the Solid Waste Disposal Act (42 USC Section 6903) as amended 

from time to time. 
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24. Laws and Regulations; Laws or Regulations—Any and all applicable laws, rules, 

regulations, ordinances, codes, and orders of any and all governmental bodies, 

agencies, authorities, and courts having jurisdiction. 

25. Liens—Charges, security interests, or encumbrances upon Project funds, real 

property, or personal property. 

26. Milestone—A principal event specified in the Contract Documents relating to an 

intermediate completion date or time prior to Substantial Completion of all the 

Work. 

27. Notice of Award—The written notice by Owner to the Successful Bidder stating that 

upon timely compliance by the Successful Bidder with the conditions precedent 

listed therein, Owner will sign and deliver the Agreement. 

28. Notice to Proceed—A written notice given by Owner to Contractor fixing the date 

on which the Contract Times will commence to run and on which Contractor shall 

start to perform the Work under the Contract Documents. 

29. Owner—The individual or entity with whom Contractor has entered into the 

Agreement and for whom the Work is to be performed. 

30. PCBs—Polychlorinated biphenyls. 

31. Petroleum—Petroleum, including crude oil or any fraction thereof which is liquid at 

standard conditions of temperature and pressure (60 degrees Fahrenheit and 14.7 

pounds per square inch absolute), such as oil, petroleum, fuel oil, oil sludge, oil 

refuse, gasoline, kerosene, and oil mixed with other non-Hazardous Waste and 

crude oils. 

32. Progress Schedule—A schedule, prepared and maintained by Contractor, describing 

the sequence and duration of the activities comprising the Contractor’s plan to 

accomplish the Work within the Contract Times. 

33. Project—The total construction of which the Work to be performed under the 

Contract Documents may be the whole, or a part. 

34. Project Manual—The bound documentary information prepared for bidding and 

constructing the Work. A listing of the contents of the Project Manual, which may 

be bound in one or more volumes, is contained in the table(s) of contents. 

35. Radioactive Material—Source, special nuclear, or byproduct material as defined by 

the Atomic Energy Act of 1954 (42 USC Section 2011 et seq.) as amended from 

time to time. 

36. Resident Project Representative—The authorized representative of Engineer who 

may be assigned to the Site or any part thereof. 
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37. Samples—Physical examples of materials, equipment, or workmanship that are 

representative of some portion of the Work and which establish the standards by 

which such portion of the Work will be judged. 

38. Schedule of Submittals—A schedule, prepared and maintained by Contractor, of 

required submittals and the time requirements to support scheduled performance of 

related construction activities. 

39. Schedule of Values—A schedule, prepared and maintained by Contractor, allocating 

portions of the Contract Price to various portions of the Work and used as the basis 

for reviewing Contractor’s Applications for Payment. 

40. Shop Drawings—All drawings, diagrams, illustrations, schedules, and other data or 

information which are specifically prepared or assembled by or for Contractor and 

submitted by Contractor to illustrate some portion of the Work. 

41. Site—Lands or areas indicated in the Contract Documents as being furnished by 

Owner upon which the Work is to be performed, including rights-of-way and 

easements for access thereto, and such other lands furnished by Owner which are 

designated for the use of Contractor. 

42. Specifications—That part of the Contract Documents consisting of written 

requirements for materials, equipment, systems, standards and workmanship as 

applied to the Work, and certain administrative requirements and procedural 

matters applicable thereto. 

43. Subcontractor—An individual or entity having a direct contract with Contractor or 

with any other Subcontractor for the performance of a part of the Work at the Site. 

44. Substantial Completion—The time at which the Work (or a specified part thereof) 

has progressed to the point where, in the opinion of Engineer, the Work (or a 

specified part thereof) is sufficiently complete, in accordance with the Contract 

Documents, so that the Work (or a specified part thereof) can be utilized for the 

purposes for which it is intended. The terms “substantially complete” and 

“substantially completed” as applied to all or part of the Work refer to Substantial 

Completion thereof. 

45. Successful Bidder—The Bidder submitting a responsive Bid to whom Owner makes 

an award. 

46. Supplementary Conditions—That part of the Contract Documents which amends or 

supplements these General Conditions. 

47. Supplier—A manufacturer, fabricator, supplier, distributor, materialman, or vendor 

having a direct contract with Contractor or with any Subcontractor to furnish 

materials or equipment to be incorporated in the Work by Contractor or 

Subcontractor. 
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48. Underground Facilities—All underground pipelines, conduits, ducts, cables, wires, 

manholes, vaults, tanks, tunnels, or other such facilities or attachments, and any 

encasements containing such facilities, including those that convey electricity, 

gases, steam, liquid petroleum products, telephone or other communications, cable 

television, water, wastewater, storm water, other liquids or chemicals, or traffic or 

other control systems. 

49. Unit Price Work—Work to be paid for on the basis of unit prices. 

50. Work—The entire construction or the various separately identifiable parts thereof 

required to be provided under the Contract Documents. Work includes and is the 

result of performing or providing all labor, services, and documentation necessary 

to produce such construction, and furnishing, installing, and incorporating all 

materials and equipment into such construction, all as required by the Contract 

Documents. 

51. Work Change Directive—A written statement to Contractor issued on or after the 

Effective Date of the Agreement and signed by Owner and recommended by 

Engineer ordering an addition, deletion, or revision in the Work, or responding to 

differing or unforeseen subsurface or physical conditions under which the Work is 

to be performed or to emergencies. A Work Change Directive will not change the 

Contract Price or the Contract Times but is evidence that the parties expect that the 

change ordered or documented by a Work Change Directive will be incorporated in 

a subsequently issued Change Order following negotiations by the parties as to its 

effect, if any, on the Contract Price or Contract Times. 

1.02 Terminology 

A. The words and terms discussed in Paragraph 1.02.B through F are not defined but, 

when used in the Bidding Requirements or Contract Documents, have the indicated 

meaning. 

B. Intent of Certain Terms or Adjectives: 

1. The Contract Documents include the terms “as allowed,” “as approved,” “as 

ordered,” “as directed” or terms of like effect or import to authorize an exercise of 

professional judgment by Engineer. In addition, the adjectives “reasonable,” 

“suitable,” “acceptable,” “proper,” “satisfactory,” or adjectives of like effect or 

import are used to describe an action or determination of Engineer as to the Work. 

It is intended that such exercise of professional judgment, action, or determination 

will be solely to evaluate, in general, the Work for compliance with the information 

in the Contract Documents and with the design concept of the  Project as a 

functioning whole as shown or indicated in the Contract Documents (unless there is 

a specific statement indicating otherwise). The use of any such term or adjective is 

not intended to and shall not be effective to assign to Engineer any duty or authority 

to supervise or direct the performance of the Work, or any duty or authority to 

undertake responsibility contrary to the provisions of Paragraph 9.09 or any other 

provision of the Contract Documents. 
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C. Day: 

1. The word “day” means a calendar day of 24 hours measured from midnight to the 

next midnight. 

D. Defective: 

1. The word “defective,” when modifying the word “Work,” refers to Work that is 

unsatisfactory, faulty, or deficient in that it: 

a. does not conform to the Contract Documents; or 

b. does not meet the requirements of any applicable inspection, reference standard, 

test, or approval referred to in the Contract Documents; or  

c. has been damaged prior to Engineer’s recommendation of final payment (unless 

responsibility for the protection thereof has been assumed by Owner at 

Substantial Completion in accordance with Paragraph 14.04 or 14.05). 

E. Furnish, Install, Perform, Provide: 

1. The word “furnish,” when used in connection with services, materials, or 

equipment, shall mean to supply and deliver said services, materials, or equipment 

to the Site (or some other specified location) ready for use or installation and in 

usable or operable condition. 

2. The word “install,” when used in connection with services, materials, or equipment, 

shall mean to put into use or place in final position said services, materials, or 

equipment complete and ready for intended use. 

3. The words “perform” or “provide,” when used in connection with services, 

materials, or equipment, shall mean to furnish and install said services, materials, or 

equipment complete and ready for intended use. 

4. When “furnish,” “install,” “perform,” or “provide” is not used in connection with 

services, materials, or equipment in a context clearly requiring an obligation of 

Contractor, “provide” is implied. 

F. Unless stated otherwise in the Contract Documents, words or phrases that have a well-

known technical or construction industry or trade meaning are used in the Contract 

Documents in accordance with such recognized meaning. 

ARTICLE 2 – PRELIMINARY MATTERS 

2.01 Delivery of Bonds and Evidence of Insurance 

A. When Contractor delivers the executed counterparts of the Agreement to Owner, 

Contractor shall also deliver to Owner such bonds as Contractor may be required to 

furnish. 
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B. Evidence of Insurance:  Before any Work at the Site is started, Contractor and Owner 

shall each deliver to the other, with copies to each additional insured identified in the 

Supplementary Conditions, certificates of insurance (and other evidence of insurance 

which either of them or any additional insured may reasonably request) which 

Contractor and Owner respectively are required to purchase and maintain in accordance 

with Article 5. 

2.02 Copies of Documents 

A. Owner shall furnish to Contractor up to ten printed or hard copies of the Drawings and 

Project Manual. Additional copies will be furnished upon request at the cost of 

reproduction. 

2.03 Commencement of Contract Times; Notice to Proceed 

A. The Contract Times will commence to run on the thirtieth day after the Effective Date 

of the Agreement or, if a Notice to Proceed is given, on the day indicated in the Notice 

to Proceed. A Notice to Proceed may be given at any time within 30 days after the 

Effective Date of the Agreement. In no event will the Contract Times commence to run 

later than the sixtieth day after the day of Bid opening or the thirtieth day after the 

Effective Date of the Agreement, whichever date is earlier. 

2.04 Starting the Work 

A. Contractor shall start to perform the Work on the date when the Contract Times 

commence to run. No Work shall be done at the Site prior to the date on which the 

Contract Times commence to run. 

2.05 Before Starting Construction 

A. Preliminary Schedules: Within 10 days after the Effective Date of the Agreement 

(unless otherwise specified in the General Requirements), Contractor shall submit to 

Engineer for timely review: 

1. a preliminary Progress Schedule indicating the times (numbers of days or dates) for 

starting and completing the various stages of the Work, including any Milestones 

specified in the Contract Documents; 

2. a preliminary Schedule of Submittals; and 

3. a preliminary Schedule of Values for all of the Work which includes quantities and 

prices of items which when added together equal the Contract Price and subdivides 

the Work into component parts in sufficient detail to serve as the basis for progress 

payments during performance of the Work. Such prices will include an appropriate 

amount of overhead and profit applicable to each item of Work. 
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2.06 Preconstruction Conference; Designation of Authorized Representatives 

A. Before any Work at the Site is started, a conference attended by Owner, Contractor, 

Engineer, and others as appropriate will be held to establish a working understanding 

among the parties as to the Work and to discuss the schedules referred to in Paragraph 

2.05.A, procedures for handling Shop Drawings and other submittals, processing 

Applications for Payment, and maintaining required records. 

B. At this conference Owner and Contractor each shall designate, in writing, a specific 

individual to act as its authorized representative with respect to the services and 

responsibilities under the Contract.  Such individuals shall have the authority to 

transmit instructions, receive information, render decisions relative to the Contract, and 

otherwise act on behalf of each respective party. 

2.07 Initial Acceptance of Schedules 

A. At least 10 days before submission of the first Application for Payment a conference 

attended by Contractor, Engineer, and others as appropriate will be held to review for 

acceptability to Engineer as provided below the schedules submitted in accordance with 

Paragraph 2.05.A. Contractor shall have an additional 10 days to make corrections and 

adjustments and to complete and resubmit the schedules. No progress payment shall be 

made to Contractor until acceptable schedules are submitted to Engineer. 

1. The Progress Schedule will be acceptable to Engineer if it provides an orderly 

progression of the Work to completion within the Contract Times. Such acceptance 

will not impose on Engineer responsibility for the Progress Schedule, for 

sequencing, scheduling, or progress of the Work, nor interfere with or relieve 

Contractor from Contractor’s full responsibility therefor. 

2. Contractor’s Schedule of Submittals will be acceptable to Engineer if it provides a 

workable arrangement for reviewing and processing the required submittals. 

3. Contractor’s Schedule of Values will be acceptable to Engineer as to form and 

substance if it provides a reasonable allocation of the Contract Price to component 

parts of the Work. 

ARTICLE 3 – CONTRACT DOCUMENTS:  INTENT, AMENDING, REUSE 

3.01 Intent 

A. The Contract Documents are complementary; what is required by one is as binding as if 

required by all. 

B. It is the intent of the Contract Documents to describe a functionally complete project 

(or part thereof) to be constructed in accordance with the Contract Documents. Any 

labor, documentation, services, materials, or equipment that reasonably may be inferred 

from the Contract Documents or from prevailing custom or trade usage as being 
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required to produce the indicated result will be provided whether or not specifically 

called for, at no additional cost to Owner. 

C. Clarifications and interpretations of the Contract Documents shall be issued by 

Engineer as provided in Article 9. 

3.02 Reference Standards 

A. Standards, Specifications, Codes, Laws, and Regulations 

1. Reference to standards, specifications, manuals, or codes of any technical society, 

organization, or association, or to Laws or Regulations, whether such reference be 

specific or by implication, shall mean the standard, specification, manual, code, or 

Laws or Regulations in effect at the time of opening of Bids (or on the Effective 

Date of the Agreement if there were no Bids), except as may be otherwise 

specifically stated in the Contract Documents. 

2. No provision of any such standard, specification, manual, or code, or any 

instruction of a Supplier, shall be effective to change the duties or responsibilities of 

Owner, Contractor, or Engineer, or any of their subcontractors, consultants, agents, 

or employees, from those set forth in the Contract Documents. No such provision or 

instruction shall be effective to assign to Owner, Engineer, or any of their officers, 

directors, members, partners,  employees, agents, consultants, or subcontractors, 

any duty or authority to supervise or direct the performance of the Work or any 

duty or authority to undertake responsibility inconsistent with the provisions of the 

Contract Documents. 

3.03 Reporting and Resolving Discrepancies 

A. Reporting Discrepancies: 

1. Contractor’s Review of Contract Documents Before Starting Work:  Before 

undertaking each part of the Work, Contractor shall carefully study and compare 

the Contract Documents and check and verify pertinent figures therein and all 

applicable field measurements. Contractor shall promptly report in writing to 

Engineer any conflict, error, ambiguity, or discrepancy which Contractor discovers, 

or has actual knowledge of, and shall obtain a written interpretation or clarification 

from Engineer before proceeding with any Work affected thereby. 

2. Contractor’s Review of Contract Documents During Performance of Work:  If, 

during the performance of the Work, Contractor discovers any conflict, error, 

ambiguity, or discrepancy within the Contract Documents, or between the Contract 

Documents and (a) any applicable Law or Regulation , (b) any standard, 

specification, manual, or code, or (c) any instruction of any Supplier, then 

Contractor shall promptly report it to Engineer in writing. Contractor shall not 

proceed with the Work affected thereby (except in an emergency as required by 

Paragraph 6.16.A) until an amendment or supplement to the Contract Documents 

has been issued by one of the methods indicated in Paragraph 3.04. 
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3. Contractor shall not be liable to Owner or Engineer for failure to report any 

conflict, error, ambiguity, or discrepancy in the Contract Documents unless 

Contractor had actual knowledge thereof. 

B. Resolving Discrepancies: 

1. Except as may be otherwise specifically stated in the Contract Documents, the 

provisions of the Contract Documents shall take precedence in resolving any 

conflict, error, ambiguity, or discrepancy between the provisions of the Contract 

Documents and: 

a. the provisions of any standard, specification, manual, or code, or the instruction 

of any Supplier (whether or not specifically incorporated by reference in the 

Contract Documents); or 

b. the provisions of any Laws or Regulations applicable to the performance of the 

Work (unless such an interpretation of the provisions of the Contract 

Documents would result in violation of such Law or Regulation). 

3.04 Amending and Supplementing Contract Documents 

A. The Contract Documents may be amended to provide for additions, deletions, and 

revisions in the Work or to modify the terms and conditions thereof by either a Change 

Order or a Work Change Directive. 

B. The requirements of the Contract Documents may be supplemented, and minor 

variations and deviations in the Work may be authorized, by one or more of the 

following ways: 

1. A Field Order;  

2. Engineer’s approval of a Shop Drawing or Sample (subject to the provisions of 

Paragraph 6.17.D.3); or  

3. Engineer’s written interpretation or clarification. 

3.05 Reuse of Documents 

A. Contractor and any Subcontractor or Supplier shall not: 

1. have or acquire any title to or ownership rights in any of the Drawings, 

Specifications, or other documents (or copies of any thereof) prepared by or bearing 

the seal of Engineer or its consultants, including electronic media editions; or  

2. reuse any such Drawings, Specifications, other documents, or copies thereof on 

extensions of the Project or any other project without written consent of Owner and 

Engineer and specific written verification or adaptation by Engineer. 
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B. The prohibitions of this Paragraph 3.05 will survive final payment, or termination of 

the Contract. Nothing herein shall preclude Contractor from retaining copies of the 

Contract Documents for record purposes. 

3.06 Electronic Data 

A. Unless otherwise stated in the Supplementary Conditions, the data furnished by Owner 

or Engineer to Contractor, or by Contractor to Owner or Engineer, that may be relied 

upon are limited to the printed copies (also known as hard copies). Files in electronic 

media format of text, data, graphics, or other types are furnished only for the 

convenience of the receiving party. Any conclusion or information obtained or derived 

from such electronic files will be at the user’s sole risk. If there is a discrepancy 

between the electronic files and the hard copies, the hard copies govern. 

B. Because data stored in electronic media format can deteriorate or be modified 

inadvertently or otherwise without authorization of the data’s creator, the party 

receiving electronic files agrees that it will perform acceptance tests or procedures 

within 60 days, after which the receiving party shall be deemed to have accepted the 

data thus transferred. Any errors detected within the 60-day acceptance period will be 

corrected by the transferring party. 

C. When transferring documents in electronic media format, the transferring party makes 

no representations as to long term compatibility, usability, or readability of documents 

resulting from the use of software application packages, operating systems, or computer 

hardware differing from those used by the data’s creator. 

ARTICLE 4 – AVAILABILITY OF LANDS; SUBSURFACE AND PHYSICAL 

CONDITIONS; HAZARDOUS ENVIRONMENTAL CONDITIONS; REFERENCE 

POINTS 

4.01 Availability of Lands 

A. Owner shall furnish the Site. Owner shall notify Contractor of any encumbrances or 

restrictions not of general application but specifically related to use of the Site with 

which Contractor must comply in performing the Work. Owner will obtain in a timely 

manner and pay for easements for permanent structures or permanent changes in 

existing facilities. If Contractor and Owner are unable to agree on entitlement to or on 

the amount or extent, if any, of any adjustment in the Contract Price or Contract Times, 

or both, as a result of any delay in Owner’s furnishing the Site or a part thereof, 

Contractor may make a Claim therefor as provided in Paragraph 10.05. 

B. Upon reasonable written request, Owner shall furnish Contractor with a current 

statement of record legal title and legal description of the lands upon which the Work is 

to be performed and Owner’s interest therein as necessary for giving notice of or filing 

a mechanic’s or construction lien against such lands in accordance with applicable 

Laws and Regulations. 
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C. Contractor shall provide for all additional lands and access thereto that may be required 

for temporary construction facilities or storage of materials and equipment. 

4.02 Subsurface and Physical Conditions 

A. Reports and Drawings:  The Supplementary Conditions identify: 

1. those reports known to Owner of explorations and tests of subsurface conditions at 

or contiguous to the Site;  and 

2. those drawings known to Owner of physical conditions relating to existing surface 

or subsurface structures at the Site (except Underground Facilities). 

B. Limited Reliance by Contractor on Technical Data Authorized:  Contractor may rely 

upon the accuracy of the “technical data” contained in such reports and drawings, but 

such reports and drawings are not Contract Documents. Such “technical data” is 

identified in the Supplementary Conditions. Except for such reliance on such “technical 

data,” Contractor may not rely upon or make any claim against Owner or Engineer, or 

any of their officers, directors, members, partners, employees, agents, consultants, or 

subcontractors with respect to: 

1. the completeness of such reports and drawings for Contractor’s purposes, including, 

but not limited to, any aspects of the means, methods, techniques, sequences, and 

procedures of construction to be employed by Contractor, and safety precautions 

and programs incident thereto; or 

2. other data, interpretations, opinions, and information contained in such reports or 

shown or indicated in such drawings; or 

3. any Contractor interpretation of or conclusion drawn from any “technical data” or 

any such other data, interpretations, opinions, or information. 

4.03 Differing Subsurface or Physical Conditions 

A. Notice:  If Contractor believes that any subsurface or physical condition that is 

uncovered or revealed either: 

1. is of such a nature as to establish that any “technical data” on which Contractor is 

entitled to rely as provided in Paragraph 4.02 is materially inaccurate; or 

2. is of such a nature as to require a change in the Contract Documents; or 

3. differs materially from that shown or indicated in the Contract Documents; or  

4. is of an unusual nature, and differs materially from conditions ordinarily 

encountered and generally recognized as inherent in work of the character provided 

for in the Contract Documents; 
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then Contractor shall, promptly after becoming aware thereof and before further 

disturbing the subsurface or physical conditions or performing any Work in connection 

therewith (except in an emergency as required by Paragraph 6.16.A), notify Owner and 

Engineer in writing about such condition. Contractor shall not further disturb such 

condition or perform any Work in connection therewith (except as aforesaid) until 

receipt of written order to do so. 

B. Engineer’s Review: After receipt of written notice as required by Paragraph 4.03.A, 

Engineer will promptly review the pertinent condition, determine the necessity of 

Owner’s obtaining additional exploration or tests with respect thereto, and advise 

Owner in writing (with a copy to Contractor) of Engineer’s findings and conclusions. 

C. Possible Price and Times Adjustments: 

1. The Contract Price or the Contract Times, or both, will be equitably adjusted to the 

extent that the existence of such differing subsurface or physical condition causes 

an increase or decrease in Contractor’s cost of, or time required for, performance of 

the Work; subject, however, to the following: 

a. such condition must meet any one or more of the categories described in 

Paragraph 4.03.A; and 

b. with respect to Work that is paid for on a unit price basis, any adjustment in 

Contract Price will be subject to the provisions of Paragraphs 9.07 and 11.03. 

2. Contractor shall not be entitled to any adjustment in the Contract Price or Contract 

Times if: 

a. Contractor knew of the existence of such conditions at the time Contractor 

made a final commitment to Owner with respect to Contract Price and Contract 

Times by the submission of a Bid or becoming bound under a negotiated 

contract; or 

b. the existence of such condition could reasonably have been discovered or 

revealed as a result of any examination, investigation, exploration, test, or study 

of the Site and contiguous areas required by the Bidding Requirements or 

Contract Documents to be conducted by or for Contractor prior to Contractor’s 

making such final commitment; or 

c. Contractor failed to give the written notice as required by Paragraph 4.03.A. 

3. If Owner and Contractor are unable to agree on entitlement to or on the amount or 

extent, if any, of any adjustment in the Contract Price or Contract Times, or both, a 

Claim may be made therefor as provided in Paragraph 10.05. However, neither 

Owner or Engineer, or any of their officers, directors, members, partners, 

employees, agents, consultants, or subcontractors shall be liable to Contractor for 

any claims, costs, losses, or damages (including but not limited to all fees and 

charges of engineers, architects, attorneys, and other professionals and all court or 
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arbitration or other dispute resolution costs) sustained by Contractor on or in 

connection with any other project or anticipated project. 

4.04 Underground Facilities 

A. Shown or Indicated:  The information and data shown or indicated in the Contract 

Documents with respect to existing Underground Facilities at or contiguous to the Site 

is based on information and data furnished to Owner or Engineer by the owners of such 

Underground Facilities, including Owner, or by others. Unless it is otherwise expressly 

provided in the Supplementary Conditions: 

1. Owner and Engineer shall not be responsible for the accuracy or completeness of 

any such information or data provided by others; and 

2. the cost of all of the following will be included in the Contract Price, and 

Contractor shall have full responsibility for: 

a. reviewing and checking all such information and data; 

b. locating all Underground Facilities shown or indicated in the Contract 

Documents; 

c. coordination of the Work with the owners of such Underground Facilities, 

including Owner, during construction; and  

d. the safety and protection of all such Underground Facilities and repairing any 

damage thereto resulting from the Work. 

B. Not Shown or Indicated: 

1. If an Underground Facility is uncovered or revealed at or contiguous to the Site 

which was not shown or indicated, or not shown or indicated with reasonable 

accuracy in the Contract Documents, Contractor shall, promptly after becoming 

aware thereof and before further disturbing conditions affected thereby or 

performing any Work in connection therewith (except in an emergency as required 

by Paragraph 6.16.A), identify the owner of such Underground Facility and give 

written notice to that owner and to Owner and Engineer. Engineer will promptly 

review the Underground Facility and determine the extent, if any, to which a 

change is required in the Contract Documents to reflect and document the 

consequences of the existence or location of the Underground Facility. During such 

time, Contractor shall be responsible for the safety and protection of such 

Underground Facility. 

2. If Engineer concludes that a change in the Contract Documents is required, a Work 

Change Directive or a Change Order will be issued to reflect and document such 

consequences. An equitable adjustment shall be made in the Contract Price or 

Contract Times, or both, to the extent that they are attributable to the existence or 

location of any Underground Facility that was not shown or indicated or not shown 
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or indicated with reasonable accuracy in the Contract Documents and that 

Contractor did not know of and could not reasonably have been expected to be 

aware of or to have anticipated. If Owner and Contractor are unable to agree on 

entitlement to or on the amount or extent, if any, of any such adjustment in Contract 

Price or Contract Times, Owner or Contractor may make a Claim therefor as 

provided in Paragraph 10.05. 

4.05 Reference Points 

A. Owner shall provide engineering surveys to establish reference points for construction 

which in Engineer’s judgment are necessary to enable Contractor to proceed with the 

Work. Contractor shall be responsible for laying out the Work, shall protect and 

preserve the established reference points and property monuments, and shall make no 

changes or relocations without the prior written approval of Owner. Contractor shall 

report to Engineer whenever any reference point or property monument is lost or 

destroyed or requires relocation because of necessary changes in grades or locations, 

and shall be responsible for the accurate replacement or relocation of such reference 

points or property monuments by professionally qualified personnel. 

4.06 Hazardous Environmental Condition at Site 

A. Reports and Drawings:  The Supplementary Conditions identify those reports and 

drawings known to Owner relating to Hazardous Environmental Conditions that have 

been identified at the Site. 

B. Limited Reliance by Contractor on Technical Data Authorized:  Contractor may rely 

upon the accuracy of the “technical data” contained in such reports and drawings, but 

such reports and drawings are not Contract Documents. Such “technical data” is 

identified in the Supplementary Conditions. Except for such reliance on such “technical 

data,” Contractor may not rely upon or make any claim against Owner or Engineer, or 

any of their officers, directors, members, partners, employees, agents, consultants, or 

subcontractors with respect to: 

1. the completeness of such reports and drawings for Contractor’s purposes, including, 

but not limited to, any aspects of the means, methods, techniques, sequences and 

procedures of construction to be employed by Contractor and safety precautions 

and programs incident thereto; or 

2. other data, interpretations, opinions and information contained in such reports or 

shown or indicated in such drawings; or 

3. any Contractor interpretation of or conclusion drawn from any “technical data” or 

any such other data, interpretations, opinions or information. 

C. Contractor shall not be responsible for any Hazardous Environmental Condition 

uncovered or revealed at the Site which was not shown or indicated in Drawings or 

Specifications or identified in the Contract Documents to be within the scope of the 

Work. Contractor shall be responsible for a Hazardous Environmental Condition 
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created with any materials brought to the Site by Contractor, Subcontractors, Suppliers, 

or anyone else for whom Contractor is responsible. 

D. If Contractor encounters a Hazardous Environmental Condition or if Contractor or 

anyone for whom Contractor is responsible creates a Hazardous Environmental 

Condition, Contractor shall immediately:  (i) secure or otherwise isolate such condition; 

(ii) stop all Work in connection with such condition and in any area affected thereby 

(except in an emergency as required by Paragraph 6.16.A); and (iii) notify Owner and 

Engineer (and promptly thereafter confirm such notice in writing). Owner shall 

promptly consult with Engineer concerning the necessity for Owner to retain a qualified 

expert to evaluate such condition or take corrective action, if any.  Promptly after 

consulting with Engineer, Owner shall take such actions as are necessary to permit 

Owner to timely obtain required permits and provide Contractor the written notice 

required by Paragraph 4.06.E. 

E. Contractor shall not be required to resume Work in connection with such condition or 

in any affected area until after Owner has obtained any required permits related thereto 

and delivered written notice to Contractor:  (i) specifying that such condition and any 

affected area is or has been rendered safe for the resumption of Work; or (ii) specifying 

any special conditions under which such Work may be resumed safely. If Owner and 

Contractor cannot agree as to entitlement to or on the amount or extent, if any, of any 

adjustment in Contract Price or Contract Times, or both, as a result of such Work 

stoppage or such special conditions under which Work is agreed to be resumed by 

Contractor, either party may make a Claim therefor as provided in Paragraph 10.05. 

F. If after receipt of such written notice Contractor does not agree to resume such Work 

based on a reasonable belief it is unsafe, or does not agree to resume such Work under 

such special conditions, then Owner may order the portion of the Work that is in the 

area affected by such condition to be deleted from the Work. If Owner and Contractor 

cannot agree as to entitlement to or on the amount or extent, if any, of an adjustment in 

Contract Price or Contract Times as a result of deleting such portion of the Work, then 

either party may make a Claim therefor as provided in Paragraph 10.05. Owner may 

have such deleted portion of the Work performed by Owner’s own forces or others in 

accordance with Article 7. 

G. To the fullest extent permitted by Laws and Regulations, Owner shall indemnify and 

hold harmless Contractor, Subcontractors, and Engineer, and the officers, directors, 

members, partners, employees, agents, consultants, and subcontractors of each and any 

of them from and against all claims, costs, losses, and damages (including but not 

limited to all fees and charges of engineers, architects, attorneys, and other 

professionals and all court or arbitration or other dispute resolution costs) arising out of 

or relating to a Hazardous Environmental Condition, provided that such Hazardous 

Environmental Condition:  (i) was not shown or indicated in the Drawings or 

Specifications or identified in the Contract Documents to be included within the scope 

of the Work, and (ii) was not created by Contractor or by anyone for whom Contractor 

is responsible. Nothing in this Paragraph 4.06.G shall obligate Owner to indemnify any 

individual or entity from and against the consequences of that individual’s or entity’s 

own negligence. 
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H. To the fullest extent permitted by Laws and Regulations, Contractor shall indemnify 

and hold harmless Owner and Engineer, and the officers, directors, members, partners, 

employees, agents, consultants, and subcontractors of each and any of them from and 

against all claims, costs, losses, and damages (including but not limited to all fees and 

charges of engineers, architects, attorneys, and other professionals and all court or 

arbitration or other dispute resolution costs) arising out of or relating to a Hazardous 

Environmental Condition created by Contractor or by anyone for whom Contractor is 

responsible. Nothing in this Paragraph 4.06.H shall obligate Contractor to indemnify 

any individual or entity from and against the consequences of that individual’s or 

entity’s own negligence. 

I. The provisions of Paragraphs 4.02, 4.03, and 4.04 do not apply to a Hazardous 

Environmental Condition uncovered or revealed at the Site. 

ARTICLE 5 – BONDS AND INSURANCE 

5.01 Performance, Payment, and Other Bonds 

A. Contractor shall furnish performance and payment bonds, each in an amount at least 

equal to the Contract Price as security for the faithful performance and payment of all 

of Contractor’s obligations under the Contract Documents. These bonds shall remain in 

effect until one year after the date when final payment becomes due or until completion 

of the correction period specified in Paragraph 13.07, whichever is later, except as 

provided otherwise by Laws or Regulations or by the Contract Documents. Contractor 

shall also furnish such other bonds as are required by the Contract Documents. 

B. All bonds shall be in the form prescribed by the Contract Documents except as 

provided otherwise by Laws or Regulations, and shall be executed by such sureties as 

are named in the list of “Companies Holding Certificates of Authority as Acceptable 

Sureties on Federal Bonds and as Acceptable Reinsuring Companies” as published in 

Circular 570 (amended) by the Financial Management Service, Surety Bond Branch, 

U.S. Department of the Treasury. All bonds signed by an agent or attorney-in-fact must 

be accompanied by a certified copy of that individual’s authority to bind the surety.  

The evidence of authority shall show that it is effective on the date the agent or 

attorney-in-fact signed each bond. 

C. If the surety on any bond furnished by Contractor is declared bankrupt or becomes 

insolvent or its right to do business is terminated in any state where any part of the 

Project is located or it ceases to meet the requirements of Paragraph 5.01.B, Contractor 

shall promptly notify Owner and Engineer and shall, within 20 days after the event 

giving rise to such notification, provide another bond and surety, both of which shall 

comply with the requirements of Paragraphs 5.01.B and 5.02. 

5.02 Licensed Sureties and Insurers 

A. All bonds and insurance required by the Contract Documents to be purchased and 

maintained by Owner or Contractor shall be obtained from surety or insurance 

companies that are duly licensed or authorized in the jurisdiction in which the Project is 
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located to issue bonds or insurance policies for the limits and coverages so required. 

Such surety and insurance companies shall also meet such additional requirements and 

qualifications as may be provided in the Supplementary Conditions. 

5.03 Certificates of Insurance 

A. Contractor shall deliver to Owner, with copies to each additional insured and loss payee 

identified in the Supplementary Conditions, certificates of insurance (and other 

evidence of insurance requested by Owner or any other additional insured) which 

Contractor is required to purchase and maintain. 

B. Owner shall deliver to Contractor, with copies to each additional insured and loss payee 

identified in the Supplementary Conditions, certificates of insurance (and other 

evidence of insurance requested by Contractor or any other additional insured) which 

Owner is required to purchase and maintain. 

C. Failure of Owner to demand such certificates or other evidence of Contractor's full 

compliance with these insurance requirements or failure of Owner to identify a 

deficiency in compliance from the evidence provided shall not be construed as a waiver 

of Contractor’s obligation to maintain such insurance. 

D. Owner does not represent that insurance coverage and limits established in this 

Contract necessarily will be adequate to protect Contractor. 

E. The insurance and insurance limits required herein shall not be deemed as a limitation 

on Contractor’s liability under the indemnities granted to Owner in the Contract 

Documents. 

5.04 Contractor’s Insurance 

A. Contractor shall purchase and maintain such insurance as is appropriate for the Work 

being performed and as will provide protection from claims set forth below which may 

arise out of or result from Contractor’s performance of the Work and Contractor’s other 

obligations under the Contract Documents, whether it is to be performed by Contractor, 

any Subcontractor or Supplier, or by anyone directly or indirectly employed by any of 

them to perform any of the Work, or by anyone for whose acts any of them may be 

liable: 

1. claims under workers’ compensation, disability benefits, and other similar 

employee benefit acts; 

2. claims for damages because of bodily injury, occupational sickness or disease, or 

death of Contractor’s employees; 

3. claims for damages because of bodily injury, sickness or disease, or death of any 

person other than Contractor’s employees; 

4. claims for damages insured by reasonably available personal injury liability 

coverage which are sustained: 
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a. by any person as a result of an offense directly or indirectly related to the 

employment of such person by Contractor, or  

b. by any other person for any other reason; 

5. claims for damages, other than to the Work itself, because of injury to or 

destruction of tangible property wherever located, including loss of use resulting 

therefrom; and 

6. claims for damages because of bodily injury or death of any person or property 

damage arising out of the ownership, maintenance or use of any motor vehicle. 

B. The policies of insurance required by this Paragraph 5.04 shall: 

1. with respect to insurance required by Paragraphs 5.04.A.3 through 5.04.A.6 

inclusive,  be written on an occurrence basis, include as additional insureds (subject 

to any customary exclusion regarding professional liability) Owner and Engineer, 

and any other individuals or entities identified in the Supplementary Conditions, all 

of whom shall be listed as additional insureds, and include coverage for the 

respective officers, directors, members, partners, employees, agents, consultants, 

and subcontractors of each and any of all such additional insureds, and the 

insurance afforded to these additional insureds shall provide primary coverage for 

all claims covered thereby; 

2. include at least the specific coverages and be written for not less than the limits of 

liability provided in the Supplementary Conditions or required by Laws or 

Regulations, whichever is greater; 

3. include contractual liability insurance covering Contractor’s indemnity obligations 

under Paragraphs 6.11 and 6.20; 

4. contain a provision or endorsement that the coverage afforded will not be canceled, 

materially changed or renewal refused until at least 30 days prior written notice has 

been given to Owner and Contractor and to each other additional insured identified 

in the Supplementary Conditions to whom a certificate of insurance has been issued 

(and the certificates of insurance furnished by the Contractor pursuant to Paragraph 

5.03 will so provide); 

5. remain in effect at least until final payment and at all times thereafter when 

Contractor may be correcting, removing, or replacing defective Work in accordance 

with Paragraph 13.07; and 

6. include completed operations coverage:   

a. Such insurance shall remain in effect for two years after final payment. 

b. Contractor shall furnish Owner and each other additional insured identified in 

the Supplementary Conditions, to whom a certificate of insurance has been 
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issued, evidence satisfactory to Owner and any such additional insured of 

continuation of such insurance at final payment and one year thereafter.   

5.05 Owner’s Liability Insurance 

A. In addition to the insurance required to be provided by Contractor under Paragraph 

5.04, Owner, at Owner’s option, may purchase and maintain at Owner’s expense 

Owner’s own liability insurance as will protect Owner against claims which may arise 

from operations under the Contract Documents. 

5.06 Property Insurance 

A. Unless otherwise provided in the Supplementary Conditions, Owner shall purchase and 

maintain property insurance upon the Work at the Site in the amount of the full 

replacement cost thereof (subject to such deductible amounts as may be provided in the 

Supplementary Conditions or required by Laws and Regulations). This insurance shall: 

1. include the interests of Owner, Contractor, Subcontractors, and Engineer, and any 

other individuals or entities identified in the Supplementary Conditions, and the 

officers, directors, members, partners, employees, agents, consultants, and 

subcontractors of each and any of them, each of whom is deemed to have an 

insurable interest and shall be listed as a loss payee; 

2. be written on a Builder’s Risk “all-risk” policy form that shall at least include 

insurance for physical loss or damage to the Work, temporary buildings, falsework, 

and materials and equipment in transit, and shall insure against at least the 

following perils or causes of loss:  fire, lightning, extended coverage, theft, 

vandalism and malicious mischief, earthquake, collapse, debris removal, demolition 

occasioned by enforcement of Laws and Regulations, water damage (other than that 

caused by flood), and such other perils or causes of loss as may be specifically 

required by the Supplementary Conditions. 

3. include expenses incurred in the repair or replacement of any insured property 

(including but not limited to fees and charges of engineers and architects); 

4. cover materials and equipment stored at the Site or at another location that was 

agreed to in writing by Owner prior to being incorporated in the Work, provided 

that such materials and equipment have been included in an Application for 

Payment recommended by Engineer; 

5. allow for partial utilization of the Work by Owner; 

6. include testing and startup; and 

7. be maintained in effect until final payment is made unless otherwise agreed to in 

writing by Owner, Contractor, and Engineer with 30 days written notice to each 

other loss payee to whom a certificate of insurance has been issued. 
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B. Owner shall purchase and maintain such equipment breakdown insurance or additional 

property insurance as may be required by the Supplementary Conditions or Laws and 

Regulations which will include the interests of Owner, Contractor, Subcontractors, and 

Engineer, and any other individuals or entities identified in the Supplementary 

Conditions, and the officers, directors, members, partners, employees, agents, 

consultants and subcontractors of each and any of them, each of whom is deemed to 

have an insurable interest and shall be listed as a loss payee.   

C. All the policies of insurance (and the certificates or other evidence thereof) required to 

be purchased and maintained in accordance with this Paragraph 5.06 will contain a 

provision or endorsement that the coverage afforded will not be canceled or materially 

changed or renewal refused until at least 30 days prior written notice has been given to 

Owner and Contractor and to each other loss payee to whom a certificate of insurance 

has been issued and will contain waiver provisions in accordance with Paragraph 5.07. 

D. Owner shall not be responsible for purchasing and maintaining any property insurance 

specified in this Paragraph 5.06 to protect the interests of Contractor, Subcontractors, or 

others in the Work to the extent of any deductible amounts that are identified in the 

Supplementary Conditions. The risk of loss within such identified deductible amount 

will be borne by Contractor, Subcontractors, or others suffering any such loss, and if 

any of them wishes property insurance coverage within the limits of such amounts, 

each may purchase and maintain it at the purchaser’s own expense. 

E. If Contractor requests in writing that other special insurance be included in the property 

insurance policies provided under this Paragraph 5.06, Owner shall, if possible, include 

such insurance, and the cost thereof will be charged to Contractor by appropriate 

Change Order. Prior to commencement of the Work at the Site, Owner shall in writing 

advise Contractor whether or not such other insurance has been procured by Owner. 

5.07 Waiver of Rights 

A. Owner and Contractor intend that all policies purchased in accordance with Paragraph 

5.06 will protect Owner, Contractor, Subcontractors, and Engineer, and all other 

individuals or entities identified in the Supplementary Conditions as loss payees (and 

the officers, directors, members, partners, employees, agents, consultants, and 

subcontractors of each and any of them) in such policies and will provide primary 

coverage for all losses and damages caused by the perils or causes of loss covered 

thereby. All such policies shall contain provisions to the effect that in the event of 

payment of any loss or damage the insurers will have no rights of recovery against any 

of the insureds or loss payees thereunder. Owner and Contractor waive all rights against 

each other and their respective officers, directors, members, partners, employees, 

agents, consultants and subcontractors of each and any of them for all losses and 

damages caused by, arising out of or resulting from any of the perils or causes of loss 

covered by such policies and any other property insurance applicable to the Work; and, 

in addition, waive all such rights against Subcontractors and Engineer, and all other 

individuals or entities identified in the Supplementary Conditions as loss payees (and 

the officers, directors, members, partners, employees, agents, consultants, and 

subcontractors of each and any of them) under such policies for losses and damages so 
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caused. None of the above waivers shall extend to the rights that any party making such 

waiver may have to the proceeds of insurance held by Owner as trustee or otherwise 

payable under any policy so issued. 

B. Owner waives all rights against Contractor, Subcontractors, and Engineer, and the 

officers, directors, members, partners, employees, agents, consultants and 

subcontractors of each and any of them for: 

1. loss due to business interruption, loss of use, or other consequential loss extending 

beyond direct physical loss or damage to Owner’s property or the Work caused by, 

arising out of, or resulting from fire or other perils whether or not insured by 

Owner; and 

2. loss or damage to the completed Project or part thereof caused by, arising out of, or 

resulting from fire or other insured peril or cause of loss covered by any property 

insurance maintained on the completed Project or part thereof by Owner during 

partial utilization pursuant to Paragraph 14.05, after Substantial Completion 

pursuant to Paragraph 14.04, or after final payment pursuant to Paragraph 14.07. 

C. Any insurance policy maintained by Owner covering any loss, damage or consequential 

loss referred to in Paragraph 5.07.B shall contain provisions to the effect that in the 

event of payment of any such loss, damage, or consequential loss, the insurers will have 

no rights of recovery against Contractor, Subcontractors, or Engineer, and the officers, 

directors, members, partners, employees, agents, consultants and subcontractors of each 

and any of them. 

5.08 Receipt and Application of Insurance Proceeds 

A. Any insured loss under the policies of insurance required by Paragraph 5.06 will be 

adjusted with Owner and made payable to Owner as fiduciary for the loss payees, as 

their interests may appear, subject to the requirements of any applicable mortgage 

clause and of Paragraph 5.08.B. Owner shall deposit in a separate account any money 

so received and shall distribute it in accordance with such agreement as the parties in 

interest may reach. If no other special agreement is reached, the damaged Work shall be 

repaired or replaced, the moneys so received applied on account thereof, and the Work 

and the cost thereof covered by an appropriate Change Order. 

B. Owner as fiduciary shall have power to adjust and settle any loss with the insurers 

unless one of the parties in interest shall object in writing within 15 days after the 

occurrence of loss to Owner’s exercise of this power. If such objection be made, Owner 

as fiduciary shall make settlement with the insurers in accordance with such agreement 

as the parties in interest may reach. If no such agreement among the parties in interest is 

reached, Owner as fiduciary shall adjust and settle the loss with the insurers and, if 

required in writing by any party in interest, Owner as fiduciary shall give bond for the 

proper performance of such duties. 
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5.09 Acceptance of Bonds and Insurance; Option to Replace 

A. If either Owner or Contractor has any objection to the coverage afforded by or other 

provisions of the bonds or insurance required to be purchased and maintained by the 

other party in accordance with Article 5 on the basis of non-conformance with the 

Contract Documents, the objecting party shall so notify the other party in writing within 

10 days after receipt of the certificates (or other evidence requested) required by 

Paragraph 2.01.B. Owner and Contractor shall each provide to the other such additional 

information in respect of insurance provided as the other may reasonably request. If 

either party does not purchase or maintain all of the bonds and insurance required of 

such party by the Contract Documents, such party shall notify the other party in writing 

of such failure to purchase prior to the start of the Work, or of such failure to maintain 

prior to any change in the required coverage. Without prejudice to any other right or 

remedy, the other party may elect to obtain equivalent bonds or insurance to protect 

such other party’s interests at the expense of the party who was required to provide 

such coverage, and a Change Order shall be issued to adjust the Contract Price 

accordingly. 

5.10 Partial Utilization, Acknowledgment of Property Insurer 

A. If Owner finds it necessary to occupy or use a portion or portions of the Work prior to 

Substantial Completion of all the Work as provided in Paragraph 14.05, no such use or 

occupancy shall commence before the insurers providing the property insurance 

pursuant to Paragraph 5.06 have acknowledged notice thereof and in writing effected 

any changes in coverage necessitated thereby. The insurers providing the property 

insurance shall consent by endorsement on the policy or policies, but the property 

insurance shall not be canceled or permitted to lapse on account of any such partial use 

or occupancy. 

ARTICLE 6 – CONTRACTOR’S RESPONSIBILITIES 

6.01 Supervision and Superintendence 

A. Contractor shall supervise, inspect, and direct the Work competently and efficiently, 

devoting such attention thereto and applying such skills and expertise as may be 

necessary to perform the Work in accordance with the Contract Documents. Contractor 

shall be solely responsible for the means, methods, techniques, sequences, and 

procedures of construction. Contractor shall not be responsible for the negligence of 

Owner or Engineer in the design or specification of a specific means, method, 

technique, sequence, or procedure of construction which is shown or indicated in and 

expressly required by the Contract Documents. 

B. At all times during the progress of the Work, Contractor shall assign a competent 

resident superintendent who shall not be replaced without written notice to Owner and 

Engineer except under extraordinary circumstances.  
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6.02 Labor; Working Hours 

A. Contractor shall provide competent, suitably qualified personnel to survey and lay out 

the Work and perform construction as required by the Contract Documents. Contractor 

shall at all times maintain good discipline and order at the Site. 

B. Except as otherwise required for the safety or protection of persons or the Work or 

property at the Site or adjacent thereto, and except as otherwise stated in the Contract 

Documents, all Work at the Site shall be performed during regular working hours. 

Contractor will not permit the performance of Work on a Saturday, Sunday, or any 

legal holiday without Owner’s written consent (which will not be unreasonably 

withheld) given after prior written notice to Engineer.   

6.03 Services, Materials, and Equipment 

A. Unless otherwise specified in the Contract Documents, Contractor shall provide and 

assume full responsibility for all services, materials, equipment, labor, transportation, 

construction equipment and machinery, tools, appliances, fuel, power, light, heat, 

telephone, water, sanitary facilities, temporary facilities, and all other facilities and 

incidentals necessary for the performance, testing, start-up, and completion of the 

Work. 

B. All materials and equipment incorporated into the Work shall be as specified or, if not 

specified, shall be of good quality and new, except as otherwise provided in the 

Contract Documents. All special warranties and guarantees required by the 

Specifications shall expressly run to the benefit of Owner. If required by Engineer, 

Contractor shall furnish satisfactory evidence (including reports of required tests) as to 

the source, kind, and quality of materials and equipment. 

C. All materials and equipment shall be stored, applied, installed, connected, erected, 

protected, used, cleaned, and conditioned in accordance with instructions of the 

applicable Supplier, except as otherwise may be provided in the Contract Documents. 

6.04 Progress Schedule 

A. Contractor shall adhere to the Progress Schedule established in accordance with 

Paragraph 2.07 as it may be adjusted from time to time as provided below. 

1. Contractor shall submit to Engineer for acceptance (to the extent indicated in 

Paragraph 2.07) proposed adjustments in the Progress Schedule that will not result 

in changing the Contract Times. Such adjustments will comply with any provisions 

of the General Requirements applicable thereto. 

2. Proposed adjustments in the Progress Schedule that will change the Contract Times 

shall be submitted in accordance with the requirements of Article 12. Adjustments 

in Contract Times may only be made by a Change Order. 
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6.05 Substitutes and “Or-Equals” 

A. Whenever an item of material or equipment is specified or described in the Contract 

Documents by using the name of a proprietary item or the name of a particular 

Supplier, the specification or description is intended to establish the type, function, 

appearance, and quality required. Unless the specification or description contains or is 

followed by words reading that no like, equivalent, or “or-equal” item or no substitution 

is permitted, other items of material or equipment or material or equipment of other 

Suppliers may be submitted to Engineer for review under the circumstances described 

below. 

1. “Or-Equal” Items: If in Engineer’s sole discretion an item of material or equipment 

proposed by Contractor is functionally equal to that named and sufficiently similar 

so that no change in related Work will be required, it may be considered by 

Engineer as an “or-equal” item, in which case review and approval of the proposed 

item may, in Engineer’s sole discretion, be accomplished without compliance with 

some or all of the requirements for approval of proposed substitute items. For the 

purposes of this Paragraph 6.05.A.1, a proposed item of material or equipment will 

be considered functionally equal to an item so named if: 

a. in the exercise of reasonable judgment Engineer determines that: 

1) it is at least equal in materials of construction, quality, durability, 

appearance, strength, and design characteristics;  

2) it will reliably perform at least equally well the function and achieve the 

results imposed by the design concept of the completed Project as a 

functioning whole; and  

3) it has a proven record of performance and availability of responsive service. 

b. Contractor certifies that, if approved and incorporated into the Work: 

1) there will be no increase in cost to the Owner or increase in Contract Times; 

and  

2) it will conform substantially to the detailed requirements of the item named 

in the Contract Documents. 

2. Substitute Items: 

a. If in Engineer’s sole discretion an item of material or equipment proposed by 

Contractor does not qualify as an “or-equal” item under Paragraph 6.05.A.1, it 

will be considered a proposed substitute item. 

b. Contractor shall submit sufficient information as provided below to allow 

Engineer to determine if the item of material or equipment proposed is 

essentially equivalent to that named and an acceptable substitute therefor. 
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Requests for review of proposed substitute items of material or equipment will 

not be accepted by Engineer from anyone other than Contractor. 

c. The requirements for review by Engineer will be as set forth in Paragraph 

6.05.A.2.d, as supplemented by the General Requirements, and as Engineer 

may decide is appropriate under the circumstances. 

d. Contractor shall make written application to Engineer for review of a proposed 

substitute item of material or equipment that Contractor seeks to furnish or use. 

The application: 

1) shall certify that the proposed substitute item will: 

a) perform adequately the functions and achieve the results called for by 

the general design,  

b) be similar in substance to that specified, and 

c) be suited to the same use as that specified;  

2) will state: 

a) the extent, if any, to which the use of the proposed substitute item will 

prejudice Contractor’s achievement of Substantial Completion on time, 

b) whether use of the proposed substitute item in the Work will require a 

change in any of the Contract Documents (or in the provisions of any 

other direct contract with Owner for other work on the Project) to adapt 

the design to the proposed substitute item, and 

c) whether incorporation or use of the proposed substitute item in 

connection with the Work is subject to payment of any license fee or 

royalty; 

3) will identify: 

a) all variations of the proposed substitute item from that specified, and  

b) available engineering, sales, maintenance, repair, and replacement 

services; and 

4) shall contain an itemized estimate of all costs or credits that will result 

directly or indirectly from use of such substitute item, including costs of 

redesign and claims of other contractors affected by any resulting change. 
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B. Substitute Construction Methods or Procedures:  If a specific means, method, 

technique, sequence, or procedure of construction is expressly required by the Contract 

Documents, Contractor may furnish or utilize a substitute means, method, technique, 

sequence, or procedure of construction approved by Engineer. Contractor shall submit 

sufficient information to allow Engineer, in Engineer’s sole discretion, to determine 

that the substitute proposed is equivalent to that expressly called for by the Contract 

Documents. The requirements for review by Engineer will be similar to those provided 

in Paragraph 6.05.A.2. 

C. Engineer’s Evaluation:  Engineer will be allowed a reasonable time within which to 

evaluate each proposal or submittal made pursuant to Paragraphs 6.05.A and 6.05.B. 

Engineer may require Contractor to furnish additional data about the proposed 

substitute item. Engineer will be the sole judge of acceptability. No “or equal” or 

substitute will be ordered, installed or utilized until Engineer’s review is complete, 

which will be evidenced by a Change Order in the case of a substitute and an approved 

Shop Drawing for an “or equal.” Engineer will advise Contractor in writing of any 

negative determination. 

D. Special Guarantee:  Owner may require Contractor to furnish at Contractor’s expense a 

special performance guarantee or other surety with respect to any substitute. 

E. Engineer’s Cost Reimbursement:  Engineer will record Engineer’s costs in evaluating a 

substitute proposed or submitted by Contractor pursuant to Paragraphs 6.05.A.2 and 

6.05.B. Whether or not Engineer approves a substitute so proposed or submitted by 

Contractor, Contractor shall reimburse Owner for the reasonable charges of Engineer 

for evaluating each such proposed substitute. Contractor shall also reimburse Owner for 

the reasonable charges of Engineer for making changes in the Contract Documents (or 

in the provisions of any other direct contract with Owner) resulting from the acceptance 

of each proposed substitute. 

F. Contractor’s Expense:  Contractor shall provide all data in support of any proposed 

substitute or “or-equal” at Contractor’s expense. 

6.06 Concerning Subcontractors, Suppliers, and Others 

A. Contractor shall not employ any Subcontractor, Supplier, or other individual or entity 

(including those acceptable to Owner as indicated in Paragraph 6.06.B), whether 

initially or as a replacement, against whom Owner may have reasonable objection. 

Contractor shall not be required to employ any Subcontractor, Supplier, or other 

individual or entity to furnish or perform any of the Work against whom Contractor has 

reasonable objection. 

B. If the Supplementary Conditions require the identity of certain Subcontractors, 

Suppliers, or other individuals or entities to be submitted to Owner in advance for 

acceptance by Owner by a specified date prior to the Effective Date of the Agreement, 

and if Contractor has submitted a list thereof in accordance with the Supplementary 

Conditions, Owner’s acceptance (either in writing or by failing to make written 

objection thereto by the date indicated for acceptance or objection in the Bidding 
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Documents or the Contract Documents) of any such Subcontractor, Supplier, or other 

individual or entity so identified may be revoked on the basis of reasonable objection 

after due investigation. Contractor shall submit an acceptable replacement for the 

rejected Subcontractor, Supplier, or other individual or entity, and the Contract Price 

will be adjusted by the difference in the cost occasioned by such replacement, and an 

appropriate Change Order will be issued. No acceptance by Owner of any such 

Subcontractor, Supplier, or other individual or entity, whether initially or as a 

replacement, shall constitute a waiver of any right of Owner or Engineer to reject 

defective Work. 

C. Contractor shall be fully responsible to Owner and Engineer for all acts and omissions 

of the Subcontractors, Suppliers, and other individuals or entities performing or 

furnishing any of the Work just as Contractor is responsible for Contractor’s own acts 

and omissions. Nothing in the Contract Documents: 

1. shall create for the benefit of any such Subcontractor, Supplier, or other individual 

or entity any contractual relationship between Owner or Engineer and any such 

Subcontractor, Supplier or other individual or entity; nor 

2. shall create any obligation on the part of Owner or Engineer to pay or to see to the 

payment of any moneys due any such Subcontractor, Supplier, or other individual 

or entity except as may otherwise be required by Laws and Regulations. 

D. Contractor shall be solely responsible for scheduling and coordinating the Work of 

Subcontractors, Suppliers, and other individuals or entities performing or furnishing 

any of the Work under a direct or indirect contract with Contractor. 

E. Contractor shall require all Subcontractors, Suppliers, and such other individuals or 

entities performing or furnishing any of the Work to communicate with Engineer 

through Contractor. 

F. The divisions and sections of the Specifications and the identifications of any Drawings 

shall not control Contractor in dividing the Work among Subcontractors or Suppliers or 

delineating the Work to be performed by any specific trade. 

G. All Work performed for Contractor by a Subcontractor or Supplier will be pursuant to 

an appropriate agreement between Contractor and the Subcontractor or Supplier which 

specifically binds the Subcontractor or Supplier to the applicable terms and conditions 

of the Contract Documents for the benefit of Owner and Engineer. Whenever any such 

agreement is with a Subcontractor or Supplier who is listed as a loss payee on the 

property insurance provided in Paragraph 5.06, the agreement between the Contractor 

and the Subcontractor or Supplier will contain provisions whereby the Subcontractor or 

Supplier waives all rights against Owner, Contractor, Engineer, and all other 

individuals or entities identified in the Supplementary Conditions to be listed as 

insureds or loss payees (and the officers, directors, members, partners, employees, 

agents, consultants, and subcontractors of each and any of them) for all losses and 

damages caused by, arising out of, relating to, or resulting from any of the perils or 

causes of loss covered by such policies and any other property insurance applicable to 
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the Work. If the insurers on any such policies require separate waiver forms to be 

signed by any Subcontractor or Supplier, Contractor will obtain the same. 

6.07 Patent Fees and Royalties 

A. Contractor shall pay all license fees and royalties and assume all costs incident to the 

use in the performance of the Work or the incorporation in the Work of any invention, 

design, process, product, or device which is the subject of patent rights or copyrights 

held by others. If a particular invention, design, process, product, or device is specified 

in the Contract Documents for use in the performance of the Work and if, to the actual 

knowledge of Owner or Engineer, its use is subject to patent rights or copyrights calling 

for the payment of any license fee or royalty to others, the existence of such rights shall 

be disclosed by Owner in the Contract Documents. 

B. To the fullest extent permitted by Laws and Regulations, Owner shall indemnify and 

hold harmless Contractor, and its officers, directors, members, partners, employees, 

agents, consultants, and subcontractors from and against all claims, costs, losses, and 

damages (including but not limited to all fees and charges of engineers, architects, 

attorneys, and other professionals, and all court or arbitration or other dispute resolution 

costs) arising out of or relating to any infringement of patent rights or copyrights 

incident to the use in the performance of the Work or resulting from the incorporation 

in the Work of any invention, design, process, product, or device specified in the 

Contract Documents, but not identified as being subject to payment of any license fee 

or royalty to others required by patent rights or copyrights.   

C. To the fullest extent permitted by Laws and Regulations, Contractor shall indemnify 

and hold harmless Owner and Engineer, and the officers, directors, members, partners, 

employees, agents, consultants and subcontractors of each and any of them from and 

against all claims, costs, losses, and damages (including but not limited to all fees and 

charges of engineers, architects, attorneys, and other professionals and all court or 

arbitration or other dispute resolution costs) arising out of or relating to any 

infringement of patent rights or copyrights incident to the use in the performance of the 

Work or resulting from the incorporation in the Work of any invention, design, process, 

product, or device not specified in the Contract Documents. 

6.08 Permits 

A. Unless otherwise provided in the Supplementary Conditions, Contractor shall obtain 

and pay for all construction permits and licenses. Owner shall assist Contractor, when 

necessary, in obtaining such permits and licenses. Contractor shall pay all 

governmental charges and inspection fees necessary for the prosecution of the Work 

which are applicable at the time of opening of Bids, or, if there are no Bids, on the 

Effective Date of the Agreement. Owner shall pay all charges of utility owners for 

connections for providing permanent service to the Work. 
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6.09 Laws and Regulations 

A. Contractor shall give all notices required by and shall comply with all Laws and 

Regulations applicable to the performance of the Work. Except where otherwise 

expressly required by applicable Laws and Regulations, neither Owner nor Engineer 

shall be responsible for monitoring Contractor’s compliance with any Laws or 

Regulations. 

B. If Contractor performs any Work knowing or having reason to know that it is contrary 

to Laws or Regulations, Contractor shall bear all claims, costs, losses, and damages 

(including but not limited to all fees and charges of engineers, architects, attorneys, and 

other professionals and all court or arbitration or other dispute resolution costs) arising 

out of or relating to such Work. However, it shall not be Contractor’s responsibility to 

make certain that the Specifications and Drawings are in accordance with Laws and 

Regulations, but this shall not relieve Contractor of Contractor’s obligations under 

Paragraph 3.03. 

C. Changes in Laws or Regulations not known at the time of opening of Bids (or, on the 

Effective Date of the Agreement if there were no Bids) having an effect on the cost or 

time of performance of the Work shall be the subject of an adjustment in Contract Price 

or Contract Times. If Owner and Contractor are unable to agree on entitlement to or on 

the amount or extent, if any, of any such adjustment, a Claim may be made therefor as 

provided in Paragraph 10.05. 

6.10 Taxes 

A. Contractor shall pay all sales, consumer, use, and other similar taxes required to be paid 

by Contractor in accordance with the Laws and Regulations of the place of the Project 

which are applicable during the performance of the Work. 

6.11 Use of Site and Other Areas 

A. Limitation on Use of Site and Other Areas: 

1. Contractor shall confine construction equipment, the storage of materials and 

equipment, and the operations of workers to the Site and other areas permitted by 

Laws and Regulations, and shall not unreasonably encumber the Site and other 

areas with construction equipment or other materials or equipment. Contractor shall 

assume full responsibility for any damage to any such land or area, or to the owner 

or occupant thereof, or of any adjacent land or areas resulting from the performance 

of the Work. 

2. Should any claim be made by any such owner or occupant because of the 

performance of the Work, Contractor shall promptly settle with such other party by 

negotiation or otherwise resolve the claim by arbitration or other dispute resolution 

proceeding or at law. 
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3. To the fullest extent permitted by Laws and Regulations, Contractor shall 

indemnify and hold harmless Owner and Engineer, and the officers, directors, 

members, partners, employees, agents, consultants and subcontractors of each and 

any of them from and against all claims, costs, losses, and damages (including but 

not limited to all fees and charges of engineers, architects, attorneys, and other 

professionals and all court or arbitration or other dispute resolution costs) arising 

out of or relating to any claim or action, legal or equitable, brought by any such 

owner or occupant against Owner, Engineer, or any other party indemnified 

hereunder to the extent caused by or based upon Contractor’s performance of the 

Work. 

B. Removal of Debris During Performance of the Work:  During the progress of the Work 

Contractor shall keep the Site and other areas free from accumulations of waste 

materials, rubbish, and other debris. Removal and disposal of such waste materials, 

rubbish, and other debris shall conform to applicable Laws and Regulations. 

C. Cleaning:  Prior to Substantial Completion of the Work Contractor shall clean the Site 

and the Work and make it ready for utilization by Owner. At the completion of the 

Work Contractor shall remove from the Site all tools, appliances, construction 

equipment and machinery, and surplus materials and shall restore to original condition 

all property not designated for alteration by the Contract Documents. 

D. Loading Structures:  Contractor shall not load nor permit any part of any structure to be 

loaded in any manner that will endanger the structure, nor shall Contractor subject any 

part of the Work or adjacent property to stresses or pressures that will endanger it. 

6.12 Record Documents 

A. Contractor shall maintain in a safe place at the Site one record copy of all Drawings, 

Specifications, Addenda, Change Orders, Work Change Directives, Field Orders, and 

written interpretations and clarifications in good order and annotated to show changes 

made during construction. These record documents together with all approved Samples 

and a counterpart of all approved Shop Drawings will be available to Engineer for 

reference. Upon completion of the Work, these record documents, Samples, and Shop 

Drawings will be delivered to Engineer for Owner. 

6.13 Safety and Protection 

A. Contractor shall be solely responsible for initiating, maintaining and supervising all 

safety precautions and programs in connection with the Work. Such responsibility does 

not relieve Subcontractors of their responsibility for the safety of persons or property in 

the performance of their work, nor for compliance with applicable safety Laws and 

Regulations.  Contractor shall take all necessary precautions for the safety of, and shall 

provide the necessary protection to prevent damage, injury or loss to: 

1. all persons on the Site or who may be affected by the Work; 
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2. all the Work and materials and equipment to be incorporated therein, whether in 

storage on or off the Site; and 

3. other property at the Site or adjacent thereto, including trees, shrubs, lawns, walks, 

pavements, roadways, structures, utilities, and Underground Facilities not 

designated for removal, relocation, or replacement in the course of construction. 

B. Contractor shall comply with all applicable Laws and Regulations relating to the safety 

of persons or property, or to the protection of persons or property from damage, injury, 

or loss; and shall erect and maintain all necessary safeguards for such safety and 

protection. Contractor shall notify owners of adjacent property and of Underground 

Facilities and other utility owners when prosecution of the Work may affect them, and 

shall cooperate with them in the protection, removal, relocation, and replacement of 

their property. 

C. Contractor shall comply with the applicable requirements of Owner’s safety programs, 

if any.  The Supplementary Conditions identify any Owner’s safety programs that are 

applicable to the Work. 

D. Contractor shall inform Owner and Engineer of the specific requirements of 

Contractor’s safety program with which Owner’s and Engineer’s employees and 

representatives must comply while at the Site. 

E. All damage, injury, or loss to any property referred to in Paragraph 6.13.A.2 or 

6.13.A.3 caused, directly or indirectly, in whole or in part, by Contractor, any 

Subcontractor, Supplier, or any other individual or entity directly or indirectly 

employed by any of them to perform any of the Work, or anyone for whose acts any of 

them may be liable, shall be remedied by Contractor (except damage or loss attributable 

to the fault of Drawings or Specifications or to the acts or omissions of Owner or 

Engineer or anyone employed by any of them, or anyone for whose acts any of them 

may be liable, and not attributable, directly or indirectly, in whole or in part, to the fault 

or negligence of Contractor or any Subcontractor, Supplier, or other individual or entity 

directly or indirectly employed by any of them). 

F. Contractor’s duties and responsibilities for safety and for protection of the Work shall 

continue until such time as all the Work is completed and Engineer has issued a notice 

to Owner and Contractor in accordance with Paragraph 14.07.B that the Work is 

acceptable (except as otherwise expressly provided in connection with Substantial 

Completion). 

6.14 Safety Representative 

A. Contractor shall designate a qualified and experienced safety representative at the Site 

whose duties and responsibilities shall be the prevention of accidents and the 

maintaining and supervising of safety precautions and programs. 
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6.15 Hazard Communication Programs 

A. Contractor shall be responsible for coordinating any exchange of material safety data 

sheets or other hazard communication information required to be made available to or 

exchanged between or among employers at the Site in accordance with Laws or 

Regulations. 

6.16 Emergencies 

A. In emergencies affecting the safety or protection of persons or the Work or property at 

the Site or adjacent thereto, Contractor is obligated to act to prevent threatened damage, 

injury, or loss. Contractor shall give Engineer prompt written notice if Contractor 

believes that any significant changes in the Work or variations from the Contract 

Documents have been caused thereby or are required as a result thereof. If Engineer 

determines that a change in the Contract Documents is required because of the action 

taken by Contractor in response to such an emergency, a Work Change Directive or 

Change Order will be issued. 

6.17 Shop Drawings and Samples 

A. Contractor shall submit Shop Drawings and Samples to Engineer for review and 

approval in accordance with the accepted Schedule of Submittals (as required by 

Paragraph 2.07). Each submittal will be identified as Engineer may require. 

1. Shop Drawings: 

a. Submit number of copies specified in the General Requirements. 

b. Data shown on the Shop Drawings will be complete with respect to quantities, 

dimensions, specified performance and design criteria, materials, and similar 

data to show Engineer the services, materials, and equipment Contractor 

proposes to provide and to enable Engineer to review the information for the 

limited purposes required by Paragraph 6.17.D. 

2. Samples: 

a. Submit number of Samples specified in the Specifications. 

b. Clearly identify each Sample as to material, Supplier, pertinent data such as 

catalog numbers, the use for which intended and other data as Engineer may 

require to enable Engineer to review the submittal for the limited purposes 

required by Paragraph 6.17.D. 

B. Where a Shop Drawing or Sample is required by the Contract Documents or the 

Schedule of Submittals, any related Work performed prior to Engineer’s review and 

approval of the pertinent submittal will be at the sole expense and responsibility of 

Contractor. 
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C. Submittal Procedures: 

1. Before submitting each Shop Drawing or Sample, Contractor shall have: 

a. reviewed and coordinated each Shop Drawing or Sample with other Shop 

Drawings and Samples and with the requirements of the Work and the Contract 

Documents; 

b. determined and verified all field measurements, quantities, dimensions, 

specified performance and design criteria, installation requirements, materials, 

catalog numbers, and similar information with respect thereto; 

c. determined and verified the suitability of all materials offered with respect to 

the indicated application, fabrication, shipping, handling, storage, assembly, and 

installation pertaining to the performance of the Work; and 

d. determined and verified all information relative to Contractor’s responsibilities 

for means, methods, techniques, sequences, and procedures of construction, and 

safety precautions and programs incident thereto. 

2. Each submittal shall bear a stamp or specific written certification that Contractor 

has satisfied Contractor’s obligations under the Contract Documents with respect to 

Contractor’s review and approval of that submittal. 

3. With each submittal, Contractor shall give Engineer specific written notice of any 

variations that the Shop Drawing or Sample may have from the requirements of the 

Contract Documents. This notice shall be both a written communication separate 

from the Shop Drawings or Sample submittal; and, in addition, by a specific 

notation made on each Shop Drawing or Sample submitted to Engineer for review 

and approval of each such variation. 

D. Engineer’s Review: 

1. Engineer will provide timely review of Shop Drawings and Samples in accordance 

with the Schedule of Submittals acceptable to Engineer. Engineer’s review and 

approval will be only to determine if the items covered by the submittals will, after 

installation or incorporation in the Work, conform to the information given in the 

Contract Documents and be compatible with the design concept of the completed 

Project as a functioning whole as indicated by the Contract Documents. 

2. Engineer’s review and approval will not extend to means, methods, techniques, 

sequences, or procedures of construction (except where a particular means, method, 

technique, sequence, or procedure of construction is specifically and expressly 

called for by the Contract Documents) or to safety precautions or programs incident 

thereto. The review and approval of a separate item as such will not indicate 

approval of the assembly in which the item functions. 
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3. Engineer’s review and approval shall not relieve Contractor from responsibility for 

any variation from the requirements of the Contract Documents unless Contractor 

has complied with the requirements of Paragraph 6.17.C.3 and Engineer has given 

written approval of each such variation by specific written notation thereof 

incorporated in or accompanying the Shop Drawing or Sample. Engineer’s review 

and approval shall not relieve Contractor from responsibility for complying with the 

requirements of Paragraph 6.17.C.1. 

E. Resubmittal Procedures: 

1. Contractor shall make corrections required by Engineer and shall return the 

required number of corrected copies of Shop Drawings and submit, as required, 

new Samples for review and approval. Contractor shall direct specific attention in 

writing to revisions other than the corrections called for by Engineer on previous 

submittals. 

6.18 Continuing the Work 

A. Contractor shall carry on the Work and adhere to the Progress Schedule during all 

disputes or disagreements with Owner. No Work shall be delayed or postponed pending 

resolution of any disputes or disagreements, except as permitted by Paragraph 15.04 or 

as Owner and Contractor may otherwise agree in writing. 

6.19 Contractor’s General Warranty and Guarantee 

A. Contractor warrants and guarantees to Owner that all Work will be in accordance with 

the Contract Documents and will not be defective. Engineer and its officers, directors, 

members, partners, employees, agents, consultants, and subcontractors shall be entitled 

to rely on representation of Contractor’s warranty and guarantee. 

B. Contractor’s warranty and guarantee hereunder excludes defects or damage caused by: 

1. abuse, modification, or improper maintenance or operation by persons other than 

Contractor, Subcontractors, Suppliers, or any other individual or entity for whom 

Contractor is responsible; or  

2. normal wear and tear under normal usage. 

C. Contractor’s obligation to perform and complete the Work in accordance with the 

Contract Documents shall be absolute. None of the following will constitute an 

acceptance of Work that is not in accordance with the Contract Documents or a release 

of Contractor’s obligation to perform the Work in accordance with the Contract 

Documents: 

1. observations by Engineer; 

2. recommendation by Engineer or payment by Owner of any progress or final 

payment; 
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3. the issuance of a certificate of Substantial Completion by Engineer or any payment 

related thereto by Owner;  

4. use or occupancy of the Work or any part thereof by Owner; 

5. any review and approval of a Shop Drawing or Sample submittal or the issuance of 

a notice of acceptability by Engineer; 

6. any inspection, test, or approval by others; or 

7. any correction of defective Work by Owner. 

6.20 Indemnification 

A. To the fullest extent permitted by Laws and Regulations, Contractor shall indemnify 

and hold harmless Owner and Engineer, and the officers, directors, members, partners, 

employees, agents, consultants and subcontractors of each and any of them from and 

against all claims, costs, losses, and damages (including but not limited to all fees and 

charges of engineers, architects, attorneys, and other professionals and all court or 

arbitration or other dispute resolution costs) arising out of or relating to the 

performance of the Work, provided that any such claim, cost, loss, or damage is 

attributable to bodily injury, sickness, disease, or death, or to injury to or destruction of 

tangible property (other than the Work itself), including the loss of use resulting 

therefrom but only to the extent caused by any negligent act or omission of Contractor, 

any Subcontractor, any Supplier, or any individual or entity directly or indirectly 

employed by any of them to perform any of the Work or anyone for whose acts any of 

them may be liable . 

B. In any and all claims against Owner or Engineer or any of their officers, directors, 

members, partners, employees, agents, consultants, or subcontractors by any employee 

(or the survivor or personal representative of such employee) of Contractor, any 

Subcontractor, any Supplier, or any individual or entity directly or indirectly employed 

by any of them to perform any of the Work, or anyone for whose acts any of them may 

be liable, the indemnification obligation under Paragraph 6.20.A shall not be limited in 

any way by any limitation on the amount or type of damages, compensation, or benefits 

payable by or for Contractor or any such Subcontractor, Supplier, or other individual or 

entity under workers’ compensation acts, disability benefit acts, or other employee 

benefit acts. 

C. The indemnification obligations of Contractor under Paragraph 6.20.A shall not extend 

to the liability of Engineer and Engineer’s officers, directors, members, partners, 

employees, agents, consultants and subcontractors arising out of: 

1. the preparation or approval of, or the failure to prepare or approve maps, Drawings, 

opinions, reports, surveys, Change Orders, designs, or Specifications; or 

2. giving directions or instructions, or failing to give them, if that is the primary cause 

of the injury or damage. 
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6.21 Delegation of Professional Design Services 

A. Contractor will not be required to provide professional design services unless such 

services are specifically required by the Contract Documents for a portion of the Work 

or unless such services are required to carry out Contractor’s responsibilities for 

construction means, methods, techniques, sequences and procedures. Contractor shall 

not be required to provide professional services in violation of applicable law. 

B. If professional design services or certifications by a design professional related to 

systems, materials or equipment are specifically required of Contractor by the Contract 

Documents, Owner and Engineer will specify all performance and design criteria that 

such services must satisfy. Contractor shall cause such services or certifications to be 

provided by a properly licensed professional, whose signature and seal shall appear on 

all drawings, calculations, specifications, certifications, Shop Drawings and other 

submittals prepared by such professional. Shop Drawings and other submittals related 

to the Work designed or certified by such professional, if prepared by others, shall bear 

such professional’s written approval when submitted to Engineer. 

C. Owner and Engineer shall be entitled to rely upon the adequacy, accuracy and 

completeness of the services, certifications or approvals performed by such design 

professionals, provided Owner and Engineer have specified to Contractor all 

performance and design criteria that such services must satisfy. 

D. Pursuant to this Paragraph 6.21, Engineer’s review and approval of design calculations 

and design drawings will be only for the limited purpose of checking for conformance 

with performance and design criteria given and the design concept expressed in the 

Contract Documents. Engineer’s review and approval of Shop Drawings and other 

submittals (except design calculations and design drawings) will be only for the 

purpose stated in Paragraph 6.17.D.1. 

E. Contractor shall not be responsible for the adequacy of the performance or design 

criteria required by the Contract Documents. 

ARTICLE 7 – OTHER WORK AT THE SITE 

7.01 Related Work at Site 

A. Owner may perform other work related to the Project at the Site with Owner’s 

employees, or through other direct contracts therefor, or have other work performed by 

utility owners. If such other work is not noted in the Contract Documents, then: 

1. written notice thereof will be given to Contractor prior to starting any such other 

work; and  

2. if Owner and Contractor are unable to agree on entitlement to or on the amount or 

extent, if any, of any adjustment in the Contract Price or Contract Times that should 

be allowed as a result of such other work, a Claim may be made therefor as 

provided in Paragraph 10.05. 
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B. Contractor shall afford each other contractor who is a party to such a direct contract, 

each utility owner, and Owner, if Owner is performing other work with Owner’s 

employees, proper and safe access to the Site, provide a reasonable opportunity for the 

introduction and storage of materials and equipment and the execution of such other 

work, and properly coordinate the Work with theirs. Contractor shall do all cutting, 

fitting, and patching of the Work that may be required to properly connect or otherwise 

make its several parts come together and properly integrate with such other work. 

Contractor shall not endanger any work of others by cutting, excavating, or otherwise 

altering such work; provided, however, that Contractor may cut or alter others' work 

with the written consent of Engineer and the others whose work will be affected. The 

duties and responsibilities of Contractor under this Paragraph are for the benefit of such 

utility owners and other contractors to the extent that there are comparable provisions 

for the benefit of Contractor in said direct contracts between Owner and such utility 

owners and other contractors. 

C. If the proper execution or results of any part of Contractor’s Work depends upon work 

performed by others under this Article 7, Contractor shall inspect such other work and 

promptly report to Engineer in writing any delays, defects, or deficiencies in such other 

work that render it unavailable or unsuitable for the proper execution and results of 

Contractor’s Work. Contractor’s failure to so report will constitute an acceptance of 

such other work as fit and proper for integration with Contractor’s Work except for 

latent defects and deficiencies in such other work. 

7.02 Coordination 

A. If Owner intends to contract with others for the performance of other work on the 

Project at the Site, the following will be set forth in Supplementary Conditions: 

1. the individual or entity who will have authority and responsibility for coordination 

of the activities among the various contractors will be identified; 

2. the specific matters to be covered by such authority and responsibility will be 

itemized; and 

3. the extent of such authority and responsibilities will be provided. 

B. Unless otherwise provided in the Supplementary Conditions, Owner shall have sole 

authority and responsibility for such coordination. 

7.03 Legal Relationships 

A. Paragraphs 7.01.A and 7.02 are not applicable for utilities not under the control of 

Owner. 

B. Each other direct contract of Owner under Paragraph 7.01.A shall provide that the other 

contractor is liable to Owner and Contractor for the reasonable direct delay and 

disruption costs incurred by Contractor as a result of the other contractor’s wrongful 

actions or inactions. 
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C. Contractor shall be liable to Owner and any other contractor under direct contract to 

Owner for the reasonable direct delay and disruption costs incurred by such other 

contractor as a result of Contractor’s wrongful action or inactions. 

ARTICLE 8 – OWNER’S RESPONSIBILITIES 

8.01 Communications to Contractor 

A. Except as otherwise provided in these General Conditions, Owner shall issue all 

communications to Contractor through Engineer. 

8.02 Replacement of Engineer 

A. In case of termination of the employment of Engineer, Owner shall appoint an engineer 

to whom Contractor makes no reasonable objection, whose status under the Contract 

Documents shall be that of the former Engineer. 

8.03 Furnish Data 

A. Owner shall promptly furnish the data required of Owner under the Contract 

Documents. 

8.04 Pay When Due 

A. Owner shall make payments to Contractor when they are due as provided in Paragraphs 

14.02.C and 14.07.C. 

8.05 Lands and Easements; Reports and Tests 

A. Owner’s duties with respect to providing lands and easements and providing 

engineering surveys to establish reference points are set forth in Paragraphs 4.01 and 

4.05. Paragraph 4.02 refers to Owner’s identifying and making available to Contractor 

copies of reports of explorations and tests of subsurface conditions and drawings of 

physical conditions relating to existing surface or subsurface structures at the Site. 

8.06 Insurance 

A. Owner’s responsibilities, if any, with respect to purchasing and maintaining liability 

and property insurance are set forth in Article 5. 

8.07 Change Orders 

A. Owner is obligated to execute Change Orders as indicated in Paragraph 10.03. 

8.08 Inspections, Tests, and Approvals 

A. Owner’s responsibility with respect to certain inspections, tests, and approvals is set 

forth in Paragraph 13.03.B. 

La
st

 M
od

ifi
ed

: 0
2/

28
/2

02
4 

at
 1

0:
40

A
M

 E
S

T



 

 

90398-004/February 2024 00 72 00-44 General Conditions 

8.09 Limitations on Owner’s Responsibilities 

A. The Owner shall not supervise, direct, or have control or authority over, nor be 

responsible for, Contractor’s means, methods, techniques, sequences, or procedures of 

construction, or the safety precautions and programs incident thereto, or for any failure 

of Contractor to comply with Laws and Regulations applicable to the performance of 

the Work. Owner will not be responsible for Contractor’s failure to perform the Work 

in accordance with the Contract Documents. 

8.10 Undisclosed Hazardous Environmental Condition 

A. Owner’s responsibility in respect to an undisclosed Hazardous Environmental 

Condition is set forth in Paragraph 4.06. 

8.11 Evidence of Financial Arrangements 

A. Upon request of Contractor, Owner shall furnish Contractor reasonable evidence that 

financial arrangements have been made to satisfy Owner’s obligations under the 

Contract Documents. 

8.12 Compliance with Safety Program 

A. While at the Site, Owner’s employees and representatives shall comply with the 

specific applicable requirements of Contractor’s safety programs of which Owner has 

been informed pursuant to Paragraph 6.13.D. 

ARTICLE 9 – ENGINEER’S STATUS DURING CONSTRUCTION 

9.01 Owner’s Representative 

A. Engineer will be Owner’s representative during the construction period. The duties and 

responsibilities and the limitations of authority of Engineer as Owner’s representative 

during construction are set forth in the Contract Documents. 

9.02 Visits to Site 

A. Engineer will make visits to the Site at intervals appropriate to the various stages of 

construction as Engineer deems necessary in order to observe as an experienced and 

qualified design professional the progress that has been made and the quality of the 

various aspects of Contractor’s executed Work. Based on information obtained during 

such visits and observations, Engineer, for the benefit of Owner, will determine, in 

general, if the Work is proceeding in accordance with the Contract Documents. 

Engineer will not be required to make exhaustive or continuous inspections on the Site 

to check the quality or quantity of the Work. Engineer’s efforts will be directed toward 

providing for Owner a greater degree of confidence that the completed Work will 

conform generally to the Contract Documents. On the basis of such visits and 

observations, Engineer will keep Owner informed of the progress of the Work and will 

endeavor to guard Owner against defective Work. 
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B. Engineer’s visits and observations are subject to all the limitations on Engineer’s 

authority and responsibility set forth in Paragraph 9.09. Particularly, but without 

limitation, during or as a result of Engineer’s visits or observations of Contractor’s 

Work, Engineer will not supervise, direct, control, or have authority over or be 

responsible for Contractor’s means, methods, techniques, sequences, or procedures of 

construction, or the safety precautions and programs incident thereto, or for any failure 

of Contractor to comply with Laws and Regulations applicable to the performance of 

the Work. 

9.03 Project Representative 

A. If Owner and Engineer agree, Engineer will furnish a Resident Project Representative 

to assist Engineer in providing more extensive observation of the Work. The authority 

and responsibilities of any such Resident Project Representative and assistants will be 

as provided in the Supplementary Conditions, and limitations on the responsibilities 

thereof will be as provided in Paragraph 9.09. If Owner designates another 

representative or agent to represent Owner at the Site who is not Engineer’s consultant, 

agent or employee, the responsibilities and authority and limitations thereon of such 

other individual or entity will be as provided in the Supplementary Conditions. 

9.04 Authorized Variations in Work 

A. Engineer may authorize minor variations in the Work from the requirements of the 

Contract Documents which do not involve an adjustment in the Contract Price or the 

Contract Times and are compatible with the design concept of the completed Project as 

a functioning whole as indicated by the Contract Documents. These may be 

accomplished by a Field Order and will be binding on Owner and also on Contractor, 

who shall perform the Work involved promptly. If Owner or Contractor believes that a 

Field Order justifies an adjustment in the Contract Price or Contract Times, or both, and 

the parties are unable to agree on entitlement to or on the amount or extent, if any, of 

any such adjustment, a Claim may be made therefor as provided in Paragraph 10.05. 

9.05 Rejecting Defective Work 

A. Engineer will have authority to reject Work which Engineer believes to be defective, or 

that Engineer believes will not produce a completed Project that conforms to the 

Contract Documents or that will prejudice the integrity of the design concept of the 

completed Project as a functioning whole as indicated by the Contract Documents. 

Engineer will also have authority to require special inspection or testing of the Work as 

provided in Paragraph 13.04, whether or not the Work is fabricated, installed, or 

completed. 

9.06 Shop Drawings, Change Orders and Payments 

A. In connection with Engineer’s authority, and limitations thereof, as to Shop Drawings 

and Samples, see Paragraph 6.17. 
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B. In connection with Engineer’s authority, and limitations thereof, as to design 

calculations and design drawings submitted in response to a delegation of professional 

design services, if any, see Paragraph 6.21. 

C. In connection with Engineer’s authority as to Change Orders, see Articles 10, 11, and 

12. 

D. In connection with Engineer’s authority as to Applications for Payment, see Article 14. 

9.07 Determinations for Unit Price Work 

A. Engineer will determine the actual quantities and classifications of Unit Price Work 

performed by Contractor. Engineer will review with Contractor the Engineer’s 

preliminary determinations on such matters before rendering a written decision thereon 

(by recommendation of an Application for Payment or otherwise). Engineer’s written 

decision thereon will be final and binding (except as modified by Engineer to reflect 

changed factual conditions or more accurate data) upon Owner and Contractor, subject 

to the provisions of Paragraph 10.05. 

9.08 Decisions on Requirements of Contract Documents and Acceptability of Work 

A. Engineer will be the initial interpreter of the requirements of the Contract Documents 

and judge of the acceptability of the Work thereunder. All matters in question and other 

matters between Owner and Contractor arising prior to the date final payment is due 

relating to the acceptability of the Work, and the interpretation of the requirements of 

the Contract Documents pertaining to the performance of the Work, will be referred 

initially to Engineer in writing within 30 days of the event giving rise to the question.  

B. Engineer will, with reasonable promptness, render a written decision on the issue 

referred. If Owner or Contractor believes that any such decision entitles them to an 

adjustment in the Contract Price or Contract Times or both, a Claim may be made 

under Paragraph 10.05. The date of Engineer’s decision shall be the date of the event 

giving rise to the issues referenced for the purposes of Paragraph 10.05.B. 

C. Engineer’s written decision on the issue referred will be final and binding on Owner 

and Contractor, subject to the provisions of Paragraph 10.05. 

D. When functioning as interpreter and judge under this Paragraph 9.08, Engineer will not 

show partiality to Owner or Contractor and will not be liable in connection with any 

interpretation or decision rendered in good faith in such capacity. 

9.09 Limitations on Engineer’s Authority and Responsibilities 

A. Neither Engineer’s authority or responsibility under this Article 9 or under any other 

provision of the Contract Documents nor any decision made by Engineer in good faith 

either to exercise or not exercise such authority or responsibility or the undertaking, 

exercise, or performance of any authority or responsibility by Engineer shall create, 

impose, or give rise to any duty in contract, tort, or otherwise owed by Engineer to 
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Contractor, any Subcontractor, any Supplier, any other individual or entity, or to any 

surety for or employee or agent of any of them. 

B. Engineer will not supervise, direct, control, or have authority over or be responsible for 

Contractor’s means, methods, techniques, sequences, or procedures of construction, or 

the safety precautions and programs incident thereto, or for any failure of Contractor to 

comply with Laws and Regulations applicable to the performance of the Work. 

Engineer will not be responsible for Contractor’s failure to perform the Work in 

accordance with the Contract Documents. 

C. Engineer will not be responsible for the acts or omissions of Contractor or of any 

Subcontractor, any Supplier, or of any other individual or entity performing any of the 

Work. 

D. Engineer’s review of the final Application for Payment and accompanying 

documentation and all maintenance and operating instructions, schedules, guarantees, 

bonds, certificates of inspection, tests and approvals, and other documentation required 

to be delivered by Paragraph 14.07.A will only be to determine generally that their 

content complies with the requirements of, and in the case of certificates of inspections, 

tests, and approvals that the results certified indicate compliance with, the Contract 

Documents. 

E. The limitations upon authority and responsibility set forth in this Paragraph 9.09 shall 

also apply to the Resident Project Representative, if any, and assistants, if any. 

9.10 Compliance with Safety Program 

A. While at the Site, Engineer’s employees and representatives shall comply with the 

specific applicable requirements of Contractor’s safety programs of which Engineer has 

been informed pursuant to Paragraph 6.13.D.   

ARTICLE 10 – CHANGES IN THE WORK; CLAIMS 

10.01 Authorized Changes in the Work 

A. Without invalidating the Contract and without notice to any surety, Owner may, at any 

time or from time to time, order additions, deletions, or revisions in the Work by a 

Change Order, or a Work Change Directive. Upon receipt of any such document, 

Contractor shall promptly proceed with the Work involved which will be performed 

under the applicable conditions of the Contract Documents (except as otherwise 

specifically provided). 

B. If Owner and Contractor are unable to agree on entitlement to, or on the amount or 

extent, if any, of an adjustment in the Contract Price or Contract Times, or both, that 

should be allowed as a result of a Work Change Directive, a Claim may be made 

therefor as provided in Paragraph 10.05. 
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10.02 Unauthorized Changes in the Work 

A. Contractor shall not be entitled to an increase in the Contract Price or an extension of 

the Contract Times with respect to any work performed that is not required by the 

Contract Documents as amended, modified, or supplemented as provided in Paragraph 

3.04, except in the case of an emergency as provided in Paragraph 6.16 or in the case of 

uncovering Work as provided in Paragraph 13.04.D. 

10.03 Execution of Change Orders 

A. Owner and Contractor shall execute appropriate Change Orders recommended by 

Engineer covering: 

1. changes in the Work which are:  (i) ordered by Owner pursuant to Paragraph 

10.01.A, (ii) required because of acceptance of defective Work under Paragraph 

13.08.A or Owner’s correction of defective Work under Paragraph 13.09, or (iii) 

agreed to by the parties; 

2. changes in the Contract Price or Contract Times which are agreed to by the parties, 

including any undisputed sum or amount of time for Work actually performed in 

accordance with a Work Change Directive; and 

3. changes in the Contract Price or Contract Times which embody the substance of 

any written decision rendered by Engineer pursuant to Paragraph 10.05; provided 

that, in lieu of executing any such Change Order, an appeal may be taken from any 

such decision in accordance with the provisions of the Contract Documents and 

applicable Laws and Regulations, but during any such appeal, Contractor shall 

carry on the Work and adhere to the Progress Schedule as provided in Paragraph 

6.18.A. 

10.04 Notification to Surety 

A. If the provisions of any bond require notice to be given to a surety of any change 

affecting the general scope of the Work or the provisions of the Contract Documents 

(including, but not limited to, Contract Price or Contract Times), the giving of any such 

notice will be Contractor’s responsibility. The amount of each applicable bond will be 

adjusted to reflect the effect of any such change. 

10.05 Claims 

A. Engineer’s Decision Required:  All Claims, except those waived pursuant to Paragraph 

14.09, shall be referred to the Engineer for decision. A decision by Engineer shall be 

required as a condition precedent to any exercise by Owner or Contractor of any rights 

or remedies either may otherwise have under the Contract Documents or by Laws and 

Regulations in respect of such Claims. 

B. Notice: Written notice stating the general nature of each Claim shall be delivered by the 

claimant to Engineer and the other party to the Contract promptly (but in no event later 
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than 30 days) after the start of the event giving rise thereto. The responsibility to 

substantiate a Claim shall rest with the party making the Claim. Notice of the amount or 

extent of the Claim, with supporting data shall be delivered to the Engineer and the 

other party to the Contract within 60 days after the start of such event (unless Engineer 

allows additional time for claimant to submit additional or more accurate data in 

support of such Claim). A Claim for an adjustment in Contract Price shall be prepared 

in accordance with the provisions of Paragraph 12.01.B. A Claim for an adjustment in 

Contract Times shall be prepared in accordance with the provisions of Paragraph 

12.02.B. Each Claim shall be accompanied by claimant’s written statement that the 

adjustment claimed is the entire adjustment to which the claimant believes it is entitled 

as a result of said event. The opposing party shall submit any response to Engineer and 

the claimant within 30 days after receipt of the claimant’s last submittal (unless 

Engineer allows additional time). 

C. Engineer’s Action:  Engineer will review each Claim and, within 30 days after receipt 

of the last submittal of the claimant or the last submittal of the opposing party, if any, 

take one of the following actions in writing: 

1. deny the Claim in whole or in part; 

2. approve the Claim; or 

3. notify the parties that the Engineer is unable to resolve the Claim if, in the 

Engineer’s sole discretion, it would be inappropriate for the Engineer to do so. For 

purposes of further resolution of the Claim, such notice shall be deemed a denial. 

D. In the event that Engineer does not take action on a Claim within said 30 days, the 

Claim shall be deemed denied. 

E. Engineer’s written action under Paragraph 10.05.C or denial pursuant to Paragraphs 

10.05.C.3 or 10.05.D will be final and binding upon Owner and Contractor, unless 

Owner or Contractor invoke the dispute resolution procedure set forth in Article 16 

within 30 days of such action or denial. 

F. No Claim for an adjustment in Contract Price or Contract Times will be valid if not 

submitted in accordance with this Paragraph 10.05. 

ARTICLE 11 – COST OF THE WORK; ALLOWANCES; UNIT PRICE WORK 

11.01 Cost of the Work 

A. Costs Included:  The term Cost of the Work means the sum of all costs, except those 

excluded in Paragraph 11.01.B, necessarily incurred and paid by Contractor in the 

proper performance of the Work. When the value of any Work covered by a Change 

Order or when a Claim for an adjustment in Contract Price is determined on the basis of 

Cost of the Work, the costs to be reimbursed to Contractor will be only those additional 

or incremental costs required because of the change in the Work or because of the event 

giving rise to the Claim. Except as otherwise may be agreed to in writing by Owner, 
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such costs shall be in amounts no higher than those prevailing in the locality of the 

Project, shall not include any of the costs itemized in Paragraph 11.01.B, and shall 

include only the following items: 

1. Payroll costs for employees in the direct employ of Contractor in the performance 

of the Work under schedules of job classifications agreed upon by Owner and 

Contractor. Such employees shall include, without limitation, superintendents, 

foremen, and other personnel employed full time on the Work. Payroll costs for 

employees not employed full time on the Work shall be apportioned on the basis of 

their time spent on the Work. Payroll costs shall include, but not be limited to, 

salaries and wages plus the cost of fringe benefits, which shall include social 

security contributions, unemployment, excise, and payroll taxes, workers’ 

compensation, health and retirement benefits, bonuses, sick leave, vacation and 

holiday pay applicable thereto. The expenses of performing Work outside of regular 

working hours, on Saturday, Sunday, or legal holidays, shall be included in the 

above to the extent authorized by Owner. 

2. Cost of all materials and equipment furnished and incorporated in the Work, 

including costs of transportation and storage thereof, and Suppliers’ field services 

required in connection therewith. All cash discounts shall accrue to Contractor 

unless Owner deposits funds with Contractor with which to make payments, in 

which case the cash discounts shall accrue to Owner. All trade discounts, rebates 

and refunds and returns from sale of surplus materials and equipment shall accrue 

to Owner, and Contractor shall make provisions so that they may be obtained. 

3. Payments made by Contractor to Subcontractors for Work performed by 

Subcontractors. If required by Owner, Contractor shall obtain competitive bids 

from subcontractors acceptable to Owner and Contractor and shall deliver such bids 

to Owner, who will then determine, with the advice of Engineer, which bids, if any, 

will be acceptable. If any subcontract provides that the Subcontractor is to be paid 

on the basis of Cost of the Work plus a fee, the Subcontractor’s Cost of the Work 

and fee shall be determined in the same manner as Contractor’s Cost of the Work 

and fee as provided in this Paragraph 11.01. 

4. Costs of special consultants (including but not limited to engineers, architects, 

testing laboratories, surveyors, attorneys, and accountants) employed for services 

specifically related to the Work. 

5. Supplemental costs including the following: 

a. The proportion of necessary transportation, travel, and subsistence expenses of 

Contractor’s employees incurred in discharge of duties connected with the 

Work. 

b. Cost, including transportation and maintenance, of all materials, supplies, 

equipment, machinery, appliances, office, and temporary facilities at the Site, 

and hand tools not owned by the workers, which are consumed in the 
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performance of the Work, and cost, less market value, of such items used but 

not consumed which remain the property of Contractor. 

c. Rentals of all construction equipment and machinery, and the parts thereof 

whether rented from Contractor or others in accordance with rental agreements 

approved by Owner with the advice of Engineer, and the costs of transportation, 

loading, unloading, assembly, dismantling, and removal thereof. All such costs 

shall be in accordance with the terms of said rental agreements. The rental of 

any such equipment, machinery, or parts shall cease when the use thereof is no 

longer necessary for the Work. 

d. Sales, consumer, use, and other similar taxes related to the Work, and for which 

Contractor is liable, as imposed by Laws and Regulations. 

e. Deposits lost for causes other than negligence of Contractor, any Subcontractor, 

or anyone directly or indirectly employed by any of them or for whose acts any 

of them may be liable, and royalty payments and fees for permits and licenses. 

f. Losses and damages (and related expenses) caused by damage to the Work, not 

compensated by insurance or otherwise, sustained by Contractor in connection 

with the performance of the Work (except losses and damages within the 

deductible amounts of property insurance established in accordance with 

Paragraph 5.06.D), provided such losses and damages have resulted from 

causes other than the negligence of Contractor, any Subcontractor, or anyone 

directly or indirectly employed by any of them or for whose acts any of them 

may be liable. Such losses shall include settlements made with the written 

consent and approval of Owner. No such losses, damages, and expenses shall be 

included in the Cost of the Work for the purpose of determining Contractor’s 

fee. 

g. The cost of utilities, fuel, and sanitary facilities at the Site. 

h. Minor expenses such as telegrams, long distance telephone calls, telephone 

service at the Site, express and courier services, and similar petty cash items in 

connection with the Work. 

i. The costs of premiums for all bonds and insurance Contractor is required by the 

Contract Documents to purchase and maintain. 

B. Costs Excluded: The term Cost of the Work shall not include any of the following 

items: 

1. Payroll costs and other compensation of Contractor’s officers, executives, 

principals (of partnerships and sole proprietorships), general managers, safety 

managers, engineers, architects, estimators, attorneys, auditors, accountants, 

purchasing and contracting agents, expediters, timekeepers, clerks, and other 

personnel employed by Contractor, whether at the Site or in Contractor’s principal 

or branch office for general administration of the Work and not specifically 
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included in the agreed upon schedule of job classifications referred to in Paragraph 

11.01.A.1 or specifically covered by Paragraph 11.01.A.4, all of which are to be 

considered administrative costs covered by the Contractor’s fee. 

2. Expenses of Contractor’s principal and branch offices other than Contractor’s office 

at the Site. 

3. Any part of Contractor’s capital expenses, including interest on Contractor’s capital 

employed for the Work and charges against Contractor for delinquent payments. 

4. Costs due to the negligence of Contractor, any Subcontractor, or anyone directly or 

indirectly employed by any of them or for whose acts any of them may be liable, 

including but not limited to, the correction of defective Work, disposal of materials 

or equipment wrongly supplied, and making good any damage to property. 

5. Other overhead or general expense costs of any kind and the costs of any item not 

specifically and expressly included in Paragraphs 11.01.A. 

C. Contractor’s Fee:  When all the Work is performed on the basis of cost-plus, 

Contractor’s fee shall be determined as set forth in the Agreement. When the value of 

any Work covered by a Change Order or when a Claim for an adjustment in Contract 

Price is determined on the basis of Cost of the Work, Contractor’s fee shall be 

determined as set forth in Paragraph 12.01.C. 

D. Documentation:  Whenever the Cost of the Work for any purpose is to be determined 

pursuant to Paragraphs 11.01.A and 11.01.B, Contractor will establish and maintain 

records thereof in accordance with generally accepted accounting practices and submit 

in a form acceptable to Engineer an itemized cost breakdown together with supporting 

data. 

11.02 Allowances 

A. It is understood that Contractor has included in the Contract Price all allowances so 

named in the Contract Documents and shall cause the Work so covered to be performed 

for such sums and by such persons or entities as may be acceptable to Owner and 

Engineer. 

B. Cash Allowances: 

1. Contractor agrees that: 

a. the cash allowances include the cost to Contractor (less any applicable trade 

discounts) of materials and equipment required by the allowances to be 

delivered at the Site, and all applicable taxes; and 

b. Contractor’s costs for unloading and handling on the Site, labor, installation, 

overhead, profit, and other expenses contemplated for the cash allowances have 

been included in the Contract Price and not in the allowances, and no demand 

for additional payment on account of any of the foregoing will be valid. 
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C. Contingency Allowance: 

1. Contractor agrees that a contingency allowance, if any, is for the sole use of Owner 

to cover unanticipated costs. 

D. Prior to final payment, an appropriate Change Order will be issued as recommended by 

Engineer to reflect actual amounts due Contractor on account of Work covered by 

allowances, and the Contract Price shall be correspondingly adjusted. 

11.03 Unit Price Work 

A. Where the Contract Documents provide that all or part of the Work is to be Unit Price 

Work, initially the Contract Price will be deemed to include for all Unit Price Work an 

amount equal to the sum of the unit price for each separately identified item of Unit 

Price Work times the estimated quantity of each item as indicated in the Agreement. 

B. The estimated quantities of items of Unit Price Work are not guaranteed and are solely 

for the purpose of comparison of Bids and determining an initial Contract Price. 

Determinations of the actual quantities and classifications of Unit Price Work 

performed by Contractor will be made by Engineer subject to the provisions of 

Paragraph 9.07. 

C. Each unit price will be deemed to include an amount considered by Contractor to be 

adequate to cover Contractor’s overhead and profit for each separately identified item. 

D. Owner or Contractor may make a Claim for an adjustment in the Contract Price in 

accordance with Paragraph 10.05 if: 

1. the quantity of any item of Unit Price Work performed by Contractor differs 

materially and significantly from the estimated quantity of such item indicated in 

the Agreement; and  

2. there is no corresponding adjustment with respect to any other item of Work; and 

3. Contractor believes that Contractor is entitled to an increase in Contract Price as a 

result of having incurred additional expense or Owner believes that Owner is 

entitled to a decrease in Contract Price and the parties are unable to agree as to the 

amount of any such increase or decrease. 

ARTICLE 12 – CHANGE OF CONTRACT PRICE; CHANGE OF CONTRACT TIMES 

12.01 Change of Contract Price 

A. The Contract Price may only be changed by a Change Order. Any Claim for an 

adjustment in the Contract Price shall be based on written notice submitted by the party 

making the Claim to the Engineer and the other party to the Contract in accordance 

with the provisions of Paragraph 10.05. 
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B. The value of any Work covered by a Change Order or of any Claim for an adjustment 

in the Contract Price will be determined as follows: 

1. where the Work involved is covered by unit prices contained in the Contract 

Documents, by application of such unit prices to the quantities of the items 

involved (subject to the provisions of Paragraph 11.03); or 

2. where the Work involved is not covered by unit prices contained in the Contract 

Documents, by a mutually agreed lump sum (which may include an allowance for 

overhead and profit not necessarily in accordance with Paragraph 12.01.C.2); or 

3. where the Work involved is not covered by unit prices contained in the Contract 

Documents and agreement to a lump sum is not reached under Paragraph 12.01.B.2, 

on the basis of the Cost of the Work (determined as provided in Paragraph 11.01) 

plus a Contractor’s fee for overhead and profit (determined as provided in 

Paragraph 12.01.C). 

C. Contractor’s Fee:  The Contractor’s fee for overhead and profit shall be determined as 

follows: 

1. a mutually acceptable fixed fee; or  

2. if a fixed fee is not agreed upon, then a fee based on the following percentages of 

the various portions of the Cost of the Work: 

a. for costs incurred under Paragraphs 11.01.A.1 and 11.01.A.2, the Contractor’s 

fee shall be 15 percent; 

b. for costs incurred under Paragraph 11.01.A.3, the Contractor’s fee shall be five 

percent;  

c. where one or more tiers of subcontracts are on the basis of Cost of the Work 

plus a fee and no fixed fee is agreed upon, the intent of Paragraphs 12.01.C.2.a 

and 12.01.C.2.b is that the Subcontractor who actually performs the Work, at 

whatever tier, will be paid a fee of 15 percent of the costs incurred by such 

Subcontractor under Paragraphs 11.01.A.1 and 11.01.A.2 and that any higher 

tier Subcontractor and Contractor will each be paid a fee of five percent of the 

amount paid to the next lower tier Subcontractor; 

d. no fee shall be payable on the basis of costs itemized under Paragraphs 

11.01.A.4, 11.01.A.5, and 11.01.B;  

e. the amount of credit to be allowed by Contractor to Owner for any change 

which results in a net decrease in cost will be the amount of the actual net 

decrease in cost plus a deduction in Contractor’s fee by an amount equal to five 

percent of such net decrease; and  
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f. when both additions and credits are involved in any one change, the adjustment 

in Contractor’s fee shall be computed on the basis of the net change in 

accordance with Paragraphs 12.01.C.2.a through 12.01.C.2.e, inclusive. 

12.02 Change of Contract Times 

A. The Contract Times may only be changed by a Change Order. Any Claim for an 

adjustment in the Contract Times shall be based on written notice submitted by the 

party making the Claim to the Engineer and the other party to the Contract in 

accordance with the provisions of Paragraph 10.05. 

B. Any adjustment of the Contract Times covered by a Change Order or any Claim for an 

adjustment in the Contract Times will be determined in accordance with the provisions 

of this Article 12. 

12.03 Delays 

A. Where Contractor is prevented from completing any part of the Work within the 

Contract Times due to delay beyond the control of Contractor, the Contract Times will 

be extended in an amount equal to the time lost due to such delay if a Claim is made 

therefor as provided in Paragraph 12.02.A. Delays beyond the control of Contractor 

shall include, but not be limited to, acts or neglect by Owner, acts or neglect of utility 

owners or other contractors performing other work as contemplated by Article 7, fires, 

floods, epidemics, abnormal weather conditions, or acts of God. 

B. If Owner, Engineer, or other contractors or utility owners performing other work for 

Owner as contemplated by Article 7, or anyone for whom Owner is responsible, delays, 

disrupts, or interferes with the performance or progress of the Work, then Contractor 

shall be entitled to an equitable adjustment in the Contract Price or the Contract Times, 

or both. Contractor’s entitlement to an adjustment of the Contract Times is conditioned 

on such adjustment being essential to Contractor’s ability to complete the Work within 

the Contract Times. 

C. If Contractor is delayed in the performance or progress of the Work by fire, flood, 

epidemic, abnormal weather conditions, acts of God, acts or failures to act of utility 

owners not under the control of Owner, or other causes not the fault of and beyond 

control of Owner and Contractor, then Contractor shall be entitled to an equitable 

adjustment in Contract Times, if such adjustment is essential to Contractor’s ability to 

complete the Work within the Contract Times. Such an adjustment shall be 

Contractor’s sole and exclusive remedy for the delays described in this Paragraph 

12.03.C. 

D. Owner, Engineer, and their officers, directors, members, partners, employees, agents, 

consultants, or subcontractors shall not be liable to Contractor for any claims, costs, 

losses, or damages (including but not limited to all fees and charges of engineers, 

architects, attorneys, and other professionals and all court or arbitration or other dispute 

resolution costs) sustained by Contractor on or in connection with any other project or 

anticipated project. 
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E. Contractor shall not be entitled to an adjustment in Contract Price or Contract Times for 

delays within the control of Contractor. Delays attributable to and within the control of 

a Subcontractor or Supplier shall be deemed to be delays within the control of 

Contractor. 

ARTICLE 13 – TESTS AND INSPECTIONS; CORRECTION, REMOVAL OR 

ACCEPTANCE OF DEFECTIVE WORK 

13.01 Notice of Defects 

A. Prompt notice of all defective Work of which Owner or Engineer has actual knowledge 

will be given to Contractor. Defective Work may be rejected, corrected, or accepted as 

provided in this Article 13. 

13.02 Access to Work 

A. Owner, Engineer, their consultants and other representatives and personnel of Owner, 

independent testing laboratories, and governmental agencies with jurisdictional 

interests will have access to the Site and the Work at reasonable times for their 

observation, inspection, and testing. Contractor shall provide them proper and safe 

conditions for such access and advise them of Contractor’s safety procedures and 

programs so that they may comply therewith as applicable. 

13.03 Tests and Inspections 

A. Contractor shall give Engineer timely notice of readiness of the Work for all required 

inspections, tests, or approvals and shall cooperate with inspection and testing 

personnel to facilitate required inspections or tests. 

B. Owner shall employ and pay for the services of an independent testing laboratory to 

perform all inspections, tests, or approvals required by the Contract Documents except: 

1. for inspections, tests, or approvals covered by Paragraphs 13.03.C and 13.03.D 

below; 

2. that costs incurred in connection with tests or inspections conducted pursuant to 

Paragraph 13.04.B shall be paid as provided in Paragraph 13.04.C; and 

3. as otherwise specifically provided in the Contract Documents. 

C. If Laws or Regulations of any public body having jurisdiction require any Work (or 

part thereof) specifically to be inspected, tested, or approved by an employee or other 

representative of such public body, Contractor shall assume full responsibility for 

arranging and obtaining such inspections, tests, or approvals, pay all costs in connection 

therewith, and furnish Engineer the required certificates of inspection or approval. 

D. Contractor shall be responsible for arranging and obtaining and shall pay all costs in 

connection with any inspections, tests, or approvals required for Owner’s and 

Engineer’s acceptance of materials or equipment to be incorporated in the Work; or 
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acceptance of materials, mix designs, or equipment submitted for approval prior to 

Contractor’s purchase thereof for incorporation in the Work. Such inspections, tests, or 

approvals shall be performed by organizations acceptable to Owner and Engineer. 

E. If any Work (or the work of others) that is to be inspected, tested, or approved is 

covered by Contractor without written concurrence of Engineer, Contractor shall, if 

requested by Engineer, uncover such Work for observation. 

F. Uncovering Work as provided in Paragraph 13.03.E shall be at Contractor’s expense 

unless Contractor has given Engineer timely notice of Contractor’s intention to cover 

the same and Engineer has not acted with reasonable promptness in response to such 

notice. 

13.04 Uncovering Work 

A. If any Work is covered contrary to the written request of Engineer, it must, if requested 

by Engineer, be uncovered for Engineer’s observation and replaced at Contractor’s 

expense. 

B. If Engineer considers it necessary or advisable that covered Work be observed by 

Engineer or inspected or tested by others, Contractor, at Engineer’s request, shall 

uncover, expose, or otherwise make available for observation, inspection, or testing as 

Engineer may require, that portion of the Work in question, furnishing all necessary 

labor, material, and equipment. 

C. If it is found that the uncovered Work is defective, Contractor shall pay all claims, 

costs, losses, and damages (including but not limited to all fees and charges of 

engineers, architects, attorneys, and other professionals and all court or arbitration or 

other dispute resolution costs) arising out of or relating to such uncovering, exposure, 

observation, inspection, and testing, and of satisfactory replacement or reconstruction 

(including but not limited to all costs of repair or replacement of work of others); and 

Owner shall be entitled to an appropriate decrease in the Contract Price. If the parties 

are unable to agree as to the amount thereof, Owner may make a Claim therefor as 

provided in Paragraph 10.05. 

D. If the uncovered Work is not found to be defective, Contractor shall be allowed an 

increase in the Contract Price or an extension of the Contract Times, or both, directly 

attributable to such uncovering, exposure, observation, inspection, testing, replacement, 

and reconstruction. If the parties are unable to agree as to the amount or extent thereof, 

Contractor may make a Claim therefor as provided in Paragraph 10.05. 

13.05 Owner May Stop the Work 

A. If the Work is defective, or Contractor fails to supply sufficient skilled workers or 

suitable materials or equipment, or fails to perform the Work in such a way that the 

completed Work will conform to the Contract Documents, Owner may order 

Contractor to stop the Work, or any portion thereof, until the cause for such order has 

been eliminated; however, this right of Owner to stop the Work shall not give rise to 
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any duty on the part of Owner to exercise this right for the benefit of Contractor, any 

Subcontractor, any Supplier, any other individual or entity, or any surety for, or 

employee or agent of any of them. 

13.06 Correction or Removal of Defective Work 

A. Promptly after receipt of written notice, Contractor shall correct all defective Work, 

whether or not fabricated, installed, or completed, or, if the Work has been rejected by 

Engineer, remove it from the Project and replace it with Work that is not defective. 

Contractor shall pay all claims, costs, losses, and damages (including but not limited to 

all fees and charges of engineers, architects, attorneys, and other professionals and all 

court or arbitration or other dispute resolution costs) arising out of or relating to such 

correction or removal (including but not limited to all costs of repair or replacement of 

work of others). 

B. When correcting defective Work under the terms of this Paragraph 13.06 or Paragraph 

13.07, Contractor shall take no action that would void or otherwise impair Owner’s 

special warranty and guarantee, if any, on said Work. 

13.07 Correction Period 

A. If within one year after the date of Substantial Completion (or such longer period of 

time as may be prescribed by the terms of any applicable special guarantee required by 

the Contract Documents) or by any specific provision of the Contract Documents, any 

Work is found to be defective, or if the repair of any damages to the land or areas made 

available for Contractor’s use by Owner or permitted by Laws and Regulations as 

contemplated in Paragraph 6.11.A is found to be defective, Contractor shall promptly, 

without cost to Owner and in accordance with Owner’s written instructions: 

1. repair such defective land or areas; or  

2. correct such defective Work; or 

3. if the defective Work has been rejected by Owner, remove it from the Project and 

replace it with Work that is not defective, and  

4. satisfactorily correct or repair or remove and replace any damage to other Work, to 

the work of others or other land or areas resulting therefrom. 

B. If Contractor does not promptly comply with the terms of Owner’s written instructions, 

or in an emergency where delay would cause serious risk of loss or damage, Owner 

may have the defective Work corrected or repaired or may have the rejected Work 

removed and replaced. All claims, costs, losses, and damages (including but not limited 

to all fees and charges of engineers, architects, attorneys, and other professionals and all 

court or arbitration or other dispute resolution costs) arising out of or relating to such 

correction or repair or such removal and replacement (including but not limited to all 

costs of repair or replacement of work of others) will be paid by Contractor. 
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C. In special circumstances where a particular item of equipment is placed in continuous 

service before Substantial Completion of all the Work, the correction period for that 

item may start to run from an earlier date if so provided in the Specifications. 

D. Where defective Work (and damage to other Work resulting therefrom) has been 

corrected or removed and replaced under this Paragraph 13.07, the correction period 

hereunder with respect to such Work will be extended for an additional period of one 

year after such correction or removal and replacement has been satisfactorily 

completed. 

E. Contractor’s obligations under this Paragraph 13.07 are in addition to any other 

obligation or warranty. The provisions of this Paragraph 13.07 shall not be construed as 

a substitute for, or a waiver of, the provisions of any applicable statute of limitation or 

repose. 

13.08 Acceptance of Defective Work 

A. If, instead of requiring correction or removal and replacement of defective Work, 

Owner (and, prior to Engineer’s recommendation of final payment, Engineer) prefers to 

accept it, Owner may do so. Contractor shall pay all claims, costs, losses, and damages 

(including but not limited to all fees and charges of engineers, architects, attorneys, and 

other professionals and all court or arbitration or other dispute resolution costs) 

attributable to Owner’s evaluation of and determination to accept such defective Work 

(such costs to be approved by Engineer as to reasonableness) and for the diminished 

value of the Work to the extent not otherwise paid by Contractor pursuant to this 

sentence. If any such acceptance occurs prior to Engineer’s recommendation of final 

payment, a Change Order will be issued incorporating the necessary revisions in the 

Contract Documents with respect to the Work, and Owner shall be entitled to an 

appropriate decrease in the Contract Price, reflecting the diminished value of Work so 

accepted. If the parties are unable to agree as to the amount thereof, Owner may make a 

Claim therefor as provided in Paragraph 10.05. If the acceptance occurs after such 

recommendation, an appropriate amount will be paid by Contractor to Owner. 

13.09 Owner May Correct Defective Work 

A. If Contractor fails within a reasonable time after written notice from Engineer to correct 

defective Work, or to remove and replace rejected Work as required by Engineer in 

accordance with Paragraph 13.06.A, or if Contractor fails to perform the Work in 

accordance with the Contract Documents, or if Contractor fails to comply with any 

other provision of the Contract Documents, Owner may, after seven days written notice 

to Contractor, correct, or remedy any such deficiency. 

B. In exercising the rights and remedies under this Paragraph 13.09, Owner shall proceed 

expeditiously. In connection with such corrective or remedial action, Owner may 

exclude Contractor from all or part of the Site, take possession of all or part of the 

Work and suspend Contractor’s services related thereto, take possession of Contractor’s 

tools, appliances, construction equipment and machinery at the Site, and incorporate in 

the Work all materials and equipment stored at the Site or for which Owner has paid 
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Contractor but which are stored elsewhere. Contractor shall allow Owner, Owner’s 

representatives, agents and employees, Owner’s other contractors, and Engineer and 

Engineer’s consultants access to the Site to enable Owner to exercise the rights and 

remedies under this Paragraph. 

C. All claims, costs, losses, and damages (including but not limited to all fees and charges 

of engineers, architects, attorneys, and other professionals and all court or arbitration or 

other dispute resolution costs) incurred or sustained by Owner in exercising the rights 

and remedies under this Paragraph 13.09 will be charged against Contractor, and a 

Change Order will be issued incorporating the necessary revisions in the Contract 

Documents with respect to the Work; and Owner shall be entitled to an appropriate 

decrease in the Contract Price. If the parties are unable to agree as to the amount of the 

adjustment, Owner may make a Claim therefor as provided in Paragraph 10.05. Such 

claims, costs, losses and damages will include but not be limited to all costs of repair, 

or replacement of work of others destroyed or damaged by correction, removal, or 

replacement of Contractor’s defective Work. 

D. Contractor shall not be allowed an extension of the Contract Times because of any 

delay in the performance of the Work attributable to the exercise by Owner of Owner’s 

rights and remedies under this Paragraph 13.09. 

ARTICLE 14 – PAYMENTS TO CONTRACTOR AND COMPLETION 

14.01 Schedule of Values 

A. The Schedule of Values established as provided in Paragraph 2.07.A will serve as the 

basis for progress payments and will be incorporated into a form of Application for 

Payment acceptable to Engineer. Progress payments on account of Unit Price Work 

will be based on the number of units completed. 

14.02 Progress Payments 

A. Applications for Payments: 

1. At least 20 days before the date established in the Agreement for each progress 

payment (but not more often than once a month), Contractor shall submit to 

Engineer for review an Application for Payment filled out and signed by Contractor 

covering the Work completed as of the date of the Application and accompanied by 

such supporting documentation as is required by the Contract Documents. If 

payment is requested on the basis of materials and equipment not incorporated in 

the Work but delivered and suitably stored at the Site or at another location agreed 

to in writing, the Application for Payment shall also be accompanied by a bill of 

sale, invoice, or other documentation warranting that Owner has received the 

materials and equipment free and clear of all Liens and evidence that the materials 

and equipment are covered by appropriate property insurance or other arrangements 

to protect Owner’s interest therein, all of which must be satisfactory to Owner. 
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2. Beginning with the second Application for Payment, each Application shall include 

an affidavit of Contractor stating that all previous progress payments received on 

account of the Work have been applied on account to discharge Contractor’s 

legitimate obligations associated with prior Applications for Payment. 

3. The amount of retainage with respect to progress payments will be as stipulated in 

the Agreement. 

B. Review of Applications: 

1. Engineer will, within 10 days after receipt of each Application for Payment, either 

indicate in writing a recommendation of payment and present the Application to 

Owner or return the Application to Contractor indicating in writing Engineer’s 

reasons for refusing to recommend payment. In the latter case, Contractor may 

make the necessary corrections and resubmit the Application. 

2. Engineer’s recommendation of any payment requested in an Application for 

Payment will constitute a representation by Engineer to Owner, based on 

Engineer’s observations of the executed Work as an experienced and qualified 

design professional, and on Engineer’s review of the Application for Payment and 

the accompanying data and schedules, that to the best of Engineer’s knowledge, 

information and belief: 

a. the Work has progressed to the point indicated; 

b. the quality of the Work is generally in accordance with the Contract Documents 

(subject to an evaluation of the Work as a functioning whole prior to or upon 

Substantial Completion, the results of any subsequent tests called for in the 

Contract Documents, a final determination of quantities and classifications for 

Unit Price Work under Paragraph 9.07, and any other qualifications stated in the 

recommendation); and 

c. the conditions precedent to Contractor’s being entitled to such payment appear 

to have been fulfilled in so far as it is Engineer’s responsibility to observe the 

Work. 

3. By recommending any such payment Engineer will not thereby be deemed to have 

represented that: 

a. inspections made to check the quality or the quantity of the Work as it has been 

performed have been exhaustive, extended to every aspect of the Work in 

progress, or involved detailed inspections of the Work beyond the 

responsibilities specifically assigned to Engineer in the Contract Documents; or  

b. there may not be other matters or issues between the parties that might entitle 

Contractor to be paid additionally by Owner or entitle Owner to withhold 

payment to Contractor. 
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4. Neither Engineer’s review of Contractor’s Work for the purposes of recommending 

payments nor Engineer’s recommendation of any payment, including final 

payment, will impose responsibility on Engineer: 

a. to supervise, direct, or control the Work, or 

b. for the means, methods, techniques, sequences, or procedures of construction, 

or the safety precautions and programs incident thereto, or 

c. for Contractor’s failure to comply with Laws and Regulations applicable to 

Contractor’s performance of the Work, or 

d. to make any examination to ascertain how or for what purposes Contractor has 

used the moneys paid on account of the Contract Price, or  

e. to determine that title to any of the Work, materials, or equipment has passed to 

Owner free and clear of any Liens. 

5. Engineer may refuse to recommend the whole or any part of any payment if, in 

Engineer’s opinion, it would be incorrect to make the representations to Owner 

stated in Paragraph 14.02.B.2. Engineer may also refuse to recommend any such 

payment or, because of subsequently discovered evidence or the results of 

subsequent inspections or tests, revise or revoke any such payment 

recommendation previously made, to such extent as may be necessary in Engineer’s 

opinion to protect Owner from loss because: 

a. the Work is defective, or completed Work has been damaged, requiring 

correction or replacement; 

b. the Contract Price has been reduced by Change Orders; 

c. Owner has been required to correct defective Work or complete Work in 

accordance with Paragraph 13.09; or 

d. Engineer has actual knowledge of the occurrence of any of the events 

enumerated in Paragraph 15.02.A. 

C. Payment Becomes Due: 

1. Ten days after presentation of the Application for Payment to Owner with 

Engineer’s recommendation, the amount recommended will (subject to the 

provisions of Paragraph 14.02.D) become due, and when due will be paid by Owner 

to Contractor. 

D. Reduction in Payment: 

1. Owner may refuse to make payment of the full amount recommended by Engineer 

because: 
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a. claims have been made against Owner on account of Contractor’s performance 

or furnishing of the Work; 

b. Liens have been filed in connection with the Work, except where Contractor 

has delivered a specific bond satisfactory to Owner to secure the satisfaction 

and discharge of such Liens; 

c. there are other items entitling Owner to a set-off against the amount 

recommended; or 

d. Owner has actual knowledge of the occurrence of any of the events enumerated 

in Paragraphs 14.02.B.5.a through 14.02.B.5.c or Paragraph 15.02.A. 

2. If Owner refuses to make payment of the full amount recommended by Engineer, 

Owner will give Contractor immediate written notice (with a copy to Engineer) 

stating the reasons for such action and promptly pay Contractor any amount 

remaining after deduction of the amount so withheld. Owner shall promptly pay 

Contractor the amount so withheld, or any adjustment thereto agreed to by Owner 

and Contractor, when Contractor remedies the reasons for such action. 

3. Upon a subsequent determination that Owner’s refusal of payment was not 

justified, the amount wrongfully withheld shall be treated as an amount due as 

determined by Paragraph 14.02.C.1 and subject to interest as provided in the 

Agreement. 

14.03 Contractor’s Warranty of Title 

A. Contractor warrants and guarantees that title to all Work, materials, and equipment 

covered by any Application for Payment, whether incorporated in the Project or not, 

will pass to Owner no later than the time of payment free and clear of all Liens. 

14.04 Substantial Completion 

A. When Contractor considers the entire Work ready for its intended use Contractor shall 

notify Owner and Engineer in writing that the entire Work is substantially complete 

(except for items specifically listed by Contractor as incomplete) and request that 

Engineer issue a certificate of Substantial Completion. 

B. Promptly after Contractor’s notification, Owner, Contractor, and Engineer shall make 

an inspection of the Work to determine the status of completion. If Engineer does not 

consider the Work substantially complete, Engineer will notify Contractor in writing 

giving the reasons therefor. 

C. If Engineer considers the Work substantially complete, Engineer will deliver to Owner 

a tentative certificate of Substantial Completion which shall fix the date of Substantial 

Completion. There shall be attached to the certificate a tentative list of items to be 

completed or corrected before final payment. Owner shall have seven days after receipt 

of the tentative certificate during which to make written objection to Engineer as to any 
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provisions of the certificate or attached list. If, after considering such objections, 

Engineer concludes that the Work is not substantially complete, Engineer will, within 

14 days after submission of the tentative certificate to Owner, notify Contractor in 

writing, stating the reasons therefor. If, after consideration of Owner’s objections, 

Engineer considers the Work substantially complete, Engineer will, within said 14 

days, execute and deliver to Owner and Contractor a definitive certificate of Substantial 

Completion (with a revised tentative list of items to be completed or corrected) 

reflecting such changes from the tentative certificate as Engineer believes justified after 

consideration of any objections from Owner. 

D. At the time of delivery of the tentative certificate of Substantial Completion, Engineer 

will deliver to Owner and Contractor a written recommendation as to division of 

responsibilities pending final payment between Owner and Contractor with respect to 

security, operation, safety, and protection of the Work, maintenance, heat, utilities, 

insurance, and warranties and guarantees. Unless Owner and Contractor agree 

otherwise in writing and so inform Engineer in writing prior to Engineer’s issuing the 

definitive certificate of Substantial Completion, Engineer’s aforesaid recommendation 

will be binding on Owner and Contractor until final payment. 

E. Owner shall have the right to exclude Contractor from the Site after the date of 

Substantial Completion subject to allowing Contractor reasonable access to remove its 

property and complete or correct items on the tentative list. 

14.05 Partial Utilization 

A. Prior to Substantial Completion of all the Work, Owner may use or occupy any 

substantially completed part of the Work which has specifically been identified in the 

Contract Documents, or which Owner, Engineer, and Contractor agree constitutes a 

separately functioning and usable part of the Work that can be used by Owner for its 

intended purpose without significant interference with Contractor’s performance of the 

remainder of the Work, subject to the following conditions: 

1. Owner at any time may request Contractor in writing to permit Owner to use or 

occupy any such part of the Work which Owner believes to be ready for its 

intended use and substantially complete. If and when Contractor agrees that such 

part of the Work is substantially complete, Contractor, Owner, and Engineer will 

follow the procedures of Paragraph 14.04.A through D for that part of the Work. 

2. Contractor at any time may notify Owner and Engineer in writing that Contractor 

considers any such part of the Work ready for its intended use and substantially 

complete and request Engineer to issue a certificate of Substantial Completion for 

that part of the Work. 

3. Within a reasonable time after either such request, Owner, Contractor, and Engineer 

shall make an inspection of that part of the Work to determine its status of 

completion. If Engineer does not consider that part of the Work to be substantially 

complete, Engineer will notify Owner and Contractor in writing giving the reasons 

therefor. If Engineer considers that part of the Work to be substantially complete, 

La
st

 M
od

ifi
ed

: 0
2/

28
/2

02
4 

at
 1

0:
40

A
M

 E
S

T



 

 

90398-004/February 2024 00 72 00-65 General Conditions 

the provisions of Paragraph 14.04 will apply with respect to certification of 

Substantial Completion of that part of the Work and the division of responsibility in 

respect thereof and access thereto. 

4. No use or occupancy or separate operation of part of the Work may occur prior to 

compliance with the requirements of Paragraph 5.10 regarding property insurance. 

14.06 Final Inspection 

A. Upon written notice from Contractor that the entire Work or an agreed portion thereof 

is complete, Engineer will promptly make a final inspection with Owner and Contractor 

and will notify Contractor in writing of all particulars in which this inspection reveals 

that the Work is incomplete or defective. Contractor shall immediately take such 

measures as are necessary to complete such Work or remedy such deficiencies. 

14.07 Final Payment 

A. Application for Payment: 

1. After Contractor has, in the opinion of Engineer, satisfactorily completed all 

corrections identified during the final inspection and has delivered, in accordance 

with the Contract Documents, all maintenance and operating instructions, 

schedules, guarantees, bonds, certificates or other evidence of insurance, certificates 

of inspection, marked-up record documents (as provided in Paragraph 6.12), and 

other documents, Contractor may make application for final payment following the 

procedure for progress payments. 

2. The final Application for Payment shall be accompanied (except as previously 

delivered) by: 

a. all documentation called for in the Contract Documents, including but not 

limited to the evidence of insurance required by Paragraph 5.04.B.6; 

b. consent of the surety, if any, to final payment;  

c. a list of all Claims against Owner that Contractor believes are unsettled; and  

d. complete and legally effective releases or waivers (satisfactory to Owner) of all 

Lien rights arising out of or Liens filed in connection with the Work. 

3. In lieu of the releases or waivers of Liens specified in Paragraph 14.07.A.2 and as 

approved by Owner, Contractor may furnish receipts or releases in full and an 

affidavit of Contractor that:  (i) the releases and receipts include all labor, services, 

material, and equipment for which a Lien could be filed; and (ii) all payrolls, 

material and equipment bills, and other indebtedness connected with the Work for 

which Owner might in any way be responsible, or which might in any way result in 

liens or other burdens on Owner's property, have been paid or otherwise satisfied. If 

any Subcontractor or Supplier fails to furnish such a release or receipt in full, 
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Contractor may furnish a bond or other collateral satisfactory to Owner to 

indemnify Owner against any Lien. 

B. Engineer’s Review of Application and Acceptance: 

1. If, on the basis of Engineer’s observation of the Work during construction and final 

inspection, and Engineer’s review of the final Application for Payment and 

accompanying documentation as required by the Contract Documents, Engineer is 

satisfied that the Work has been completed and Contractor’s other obligations under 

the Contract Documents have been fulfilled, Engineer will, within ten days after 

receipt of the final Application for Payment, indicate in writing Engineer’s 

recommendation of payment and present the Application for Payment to Owner for 

payment. At the same time Engineer will also give written notice to Owner and 

Contractor that the Work is acceptable subject to the provisions of Paragraph 14.09. 

Otherwise, Engineer will return the Application for Payment to Contractor, 

indicating in writing the reasons for refusing to recommend final payment, in which 

case Contractor shall make the necessary corrections and resubmit the Application 

for Payment. 

C. Payment Becomes Due: 

1. Thirty days after the presentation to Owner of the Application for Payment and 

accompanying documentation, the amount recommended by Engineer, less any sum 

Owner is entitled to set off against Engineer’s recommendation, including but not 

limited to liquidated damages, will become due and will be paid by Owner to 

Contractor. 

14.08 Final Completion Delayed 

A. If, through no fault of Contractor, final completion of the Work is significantly delayed, 

and if Engineer so confirms, Owner shall, upon receipt of Contractor’s final 

Application for Payment (for Work fully completed and accepted) and recommendation 

of Engineer, and without terminating the Contract, make payment of the balance due 

for that portion of the Work fully completed and accepted. If the remaining balance to 

be held by Owner for Work not fully completed or corrected is less than the retainage 

stipulated in the Agreement, and if bonds have been furnished as required in Paragraph 

5.01, the written consent of the surety to the payment of the balance due for that portion 

of the Work fully completed and accepted shall be submitted by Contractor to Engineer 

with the Application for such payment. Such payment shall be made under the terms 

and conditions governing final payment, except that it shall not constitute a waiver of 

Claims. 

14.09 Waiver of Claims 

A. The making and acceptance of final payment will constitute: 

1. a waiver of all Claims by Owner against Contractor, except Claims arising from 

unsettled Liens, from defective Work appearing after final inspection pursuant to 
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Paragraph 14.06, from failure to comply with the Contract Documents or the terms 

of any special guarantees specified therein, or from Contractor’s continuing 

obligations under the Contract Documents; and 

2. a waiver of all Claims by Contractor against Owner other than those previously 

made in accordance with the requirements herein and expressly acknowledged by 

Owner in writing as still unsettled. 

ARTICLE 15 – SUSPENSION OF WORK AND TERMINATION 

15.01 Owner May Suspend Work 

A. At any time and without cause, Owner may suspend the Work or any portion thereof 

for a period of not more than 90 consecutive days by notice in writing to Contractor and 

Engineer which will fix the date on which Work will be resumed. Contractor shall 

resume the Work on the date so fixed. Contractor shall be granted an adjustment in the 

Contract Price or an extension of the Contract Times, or both, directly attributable to 

any such suspension if Contractor makes a Claim therefor as provided in Paragraph 

10.05. 

15.02 Owner May Terminate for Cause 

A. The occurrence of any one or more of the following events will justify termination for 

cause: 

1. Contractor’s persistent failure to perform the Work in accordance with the Contract 

Documents (including, but not limited to, failure to supply sufficient skilled 

workers or suitable materials or equipment or failure to adhere to the Progress 

Schedule established under Paragraph 2.07 as adjusted from time to time pursuant 

to Paragraph 6.04); 

2. Contractor’s disregard of Laws or Regulations of any public body having 

jurisdiction; 

3. Contractor’s repeated disregard of the authority of Engineer; or 

4. Contractor’s violation in any substantial way of any provisions of the Contract 

Documents. 

B. If one or more of the events identified in Paragraph 15.02.A occur, Owner may, after 

giving Contractor (and surety) seven days written notice of its intent to terminate the 

services of Contractor: 

1. exclude Contractor from the Site, and take possession of the Work and of all 

Contractor’s tools, appliances, construction equipment, and machinery at the Site, 

and use the same to the full extent they could be used by Contractor (without 

liability to Contractor for trespass or conversion);  
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2. incorporate in the Work all materials and equipment stored at the Site or for which 

Owner has paid Contractor but which are stored elsewhere; and  

3. complete the Work as Owner may deem expedient. 

C. If Owner proceeds as provided in Paragraph 15.02.B, Contractor shall not be entitled to 

receive any further payment until the Work is completed. If the unpaid balance of the 

Contract Price exceeds all claims, costs, losses, and damages (including but not limited 

to all fees and charges of engineers, architects, attorneys, and other professionals and all 

court or arbitration or other dispute resolution costs) sustained by Owner arising out of 

or relating to completing the Work, such excess will be paid to Contractor. If such 

claims, costs, losses, and damages exceed such unpaid balance, Contractor shall pay the 

difference to Owner. Such claims, costs, losses, and damages incurred by Owner will 

be reviewed by Engineer as to their reasonableness and, when so approved by 

Engineer, incorporated in a Change Order. When exercising any rights or remedies 

under this Paragraph, Owner shall not be required to obtain the lowest price for the 

Work performed. 

D. Notwithstanding Paragraphs 15.02.B and 15.02.C, Contractor’s services will not be 

terminated if Contractor begins within seven days of receipt of notice of intent to 

terminate to correct its failure to perform and proceeds diligently to cure such failure 

within no more than 30 days of receipt of said notice. 

E. Where Contractor’s services have been so terminated by Owner, the termination will 

not affect any rights or remedies of Owner against Contractor then existing or which 

may thereafter accrue. Any retention or payment of moneys due Contractor by Owner 

will not release Contractor from liability. 

F. If and to the extent that Contractor has provided a performance bond under the 

provisions of Paragraph 5.01.A, the termination procedures of that bond shall supersede 

the provisions of Paragraphs 15.02.B and 15.02.C. 

15.03 Owner May Terminate For Convenience 

A. Upon seven days written notice to Contractor and Engineer, Owner may, without cause 

and without prejudice to any other right or remedy of Owner, terminate the Contract. In 

such case, Contractor shall be paid for (without duplication of any items): 

1. completed and acceptable Work executed in accordance with the Contract 

Documents prior to the effective date of termination, including fair and reasonable 

sums for overhead and profit on such Work; 

2. expenses sustained prior to the effective date of termination in performing services 

and furnishing labor, materials, or equipment as required by the Contract 

Documents in connection with uncompleted Work, plus fair and reasonable sums 

for overhead and profit on such expenses; 
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3. all claims, costs, losses, and damages (including but not limited to all fees and 

charges of engineers, architects, attorneys, and other professionals and all court or 

arbitration or other dispute resolution costs) incurred in settlement of terminated 

contracts with Subcontractors, Suppliers, and others; and 

4. reasonable expenses directly attributable to termination. 

B. Contractor shall not be paid on account of loss of anticipated profits or revenue or other 

economic loss arising out of or resulting from such termination. 

15.04 Contractor May Stop Work or Terminate 

A. If, through no act or fault of Contractor, (i) the Work is suspended for more than 90 

consecutive days by Owner or under an order of court or other public authority, or (ii) 

Engineer fails to act on any Application for Payment within 30 days after it is 

submitted, or (iii) Owner fails for 30 days to pay Contractor any sum finally determined 

to be due, then Contractor may, upon seven days written notice to Owner and Engineer, 

and provided Owner or Engineer do not remedy such suspension or failure within that 

time, terminate the Contract and recover from Owner payment on the same terms as 

provided in Paragraph 15.03. 

B. In lieu of terminating the Contract and without prejudice to any other right or remedy, 

if Engineer has failed to act on an Application for Payment within 30 days after it is 

submitted, or Owner has failed for 30 days to pay Contractor any sum finally 

determined to be due, Contractor may, seven days after written notice to Owner and 

Engineer, stop the Work until payment is made of all such amounts due Contractor, 

including interest thereon. The provisions of this Paragraph 15.04 are not intended to 

preclude Contractor from making a Claim under Paragraph 10.05 for an adjustment in 

Contract Price or Contract Times or otherwise for expenses or damage directly 

attributable to Contractor’s stopping the Work as permitted by this Paragraph. 

ARTICLE 16 – DISPUTE RESOLUTION 

16.01 Methods and Procedures 

A. Either Owner or Contractor may request mediation of any Claim submitted to Engineer 

for a decision under Paragraph 10.05 before such decision becomes final and binding. 

The mediation will be governed by the Construction Industry Mediation Rules of the 

American Arbitration Association in effect as of the Effective Date of the Agreement. 

The request for mediation shall be submitted in writing to the American Arbitration 

Association and the other party to the Contract. Timely submission of the request shall 

stay the effect of Paragraph 10.05.E. 

B. Owner and Contractor shall participate in the mediation process in good faith. The 

process shall be concluded within 60 days of filing of the request. The date of 

termination of the mediation shall be determined by application of the mediation rules 

referenced above. 
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C. If the Claim is not resolved by mediation, Engineer’s action under Paragraph 10.05.C 

or a denial pursuant to Paragraphs 10.05.C.3 or 10.05.D shall become final and binding 

30 days after termination of the mediation unless, within that time period, Owner or 

Contractor: 

1. elects in writing to invoke any dispute resolution process provided for in the 

Supplementary Conditions; or 

2. agrees with the other party to submit the Claim to another dispute resolution 

process; or 

3. gives written notice to the other party of the intent to submit the Claim to a court of 

competent jurisdiction. 

ARTICLE 17 – MISCELLANEOUS 

17.01 Giving Notice 

A. Whenever any provision of the Contract Documents requires the giving of written 

notice, it will be deemed to have been validly given if: 

1. delivered in person to the individual or to a member of the firm or to an officer of 

the corporation for whom it is intended; or 

2. delivered at or sent by registered or certified mail, postage prepaid, to the last 

business address known to the giver of the notice. 

17.02 Computation of Times 

A. When any period of time is referred to in the Contract Documents by days, it will be 

computed to exclude the first and include the last day of such period. If the last day of 

any such period falls on a Saturday or Sunday or on a day made a legal holiday by the 

law of the applicable jurisdiction, such day will be omitted from the computation. 

17.03 Cumulative Remedies 

A. The duties and obligations imposed by these General Conditions and the rights and 

remedies available hereunder to the parties hereto are in addition to, and are not to be 

construed in any way as a limitation of, any rights and remedies available to any or all 

of them which are otherwise imposed or available by Laws or Regulations, by special 

warranty or guarantee, or by other provisions of the Contract Documents. The 

provisions of this Paragraph will be as effective as if repeated specifically in the 

Contract Documents in connection with each particular duty, obligation, right, and 

remedy to which they apply. 

17.04 Survival of Obligations 

A. All representations, indemnifications, warranties, and guarantees made in, required by, 

or given in accordance with the Contract Documents, as well as all continuing 
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obligations indicated in the Contract Documents, will survive final payment, 

completion, and acceptance of the Work or termination or completion of the Contract 

or termination of the services of Contractor. 

17.05 Controlling Law 

A. This Contract is to be governed by the law of the state in which the Project is located. 

17.06 Headings 

A. Article and paragraph headings are inserted for convenience only and do not constitute 

parts of these General Conditions. 
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SECTION 00 73 00 

SUPPLEMENTARY CONDITIONS 

These Supplementary Conditions amend or supplement the Standard General Conditions of the 

Construction Contract, EJCDC C-700 (2007 Edition) and other provisions of the Contract 

Documents as indicated below. All provisions which are not so amended or supplemented 

remain in full force and effect. 

The terms used in these Supplementary Conditions have the meanings stated in the General 

Conditions. Additional terms used in these Supplementary Conditions have the meanings stated 

below, which are applicable to both the singular and plural thereof. 

The address system used in these Supplementary Conditions is the same as the address 

system used in the General Conditions, with the prefix "SC" added thereto. 

ARTICLE 1. DEFINITIONS AND TERMINOLOGY 

SC-1.01.A.12 

Add the following language at the beginning of the definition entitled "Contract Documents" in 

the General Conditions: 

“The Invitation to Bid, Instructions to Bidders” 

SC-1.01.A.44 

Delete the definition of Substantial Completion in the General Conditions in its entirety and add 

the following in its place: 

“Substantial Completion – The Work required by the Contract has been completed 

except for work having a Contract Price of less than one percent of the then adjusted 

total contract price, or substantially all of the Work has been completed and opened to 

Owner's use except for minor incomplete or unsatisfactory work items that do not 

materially impair the usefulness of the Work required by the Contract.” 

SC-1.02.E 

Delete paragraph 1.02.E of the General Conditions in its entirety and insert the following in its 

place: 

“E. The words “furnish”, “furnish and install”, “install”, and “provide” or words with 

similar meaning shall be interpreted, unless otherwise specifically stated, to 

mean “furnish and install complete in place and ready for service.” 

Add the following new paragraph immediately after paragraph 1.02.F of the General Conditions: 
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“G. The terms used in these Supplementary Conditions which are defined in the 

Standard General Conditions of the Construction Contract (EJCDC C-700, 2007 

Edition) have the meanings assigned to them in the General Conditions.” 

ARTICLE 2. PRELIMINARY MATTERS 

SC-2.01 

Delete paragraph 2.01.B of the General Conditions in its entirety and insert the following in its 

place: 

“B. Before any Work at the Site is started, Contractor shall deliver to Owner, with a 

copy to Engineer, certificates of insurance (and other evidence of insurance 

requested by Owner) which Contractor is required to purchase and maintain in 

accordance with the requirements of Article 5. 

1. Contractor shall include and identify on the certificate of insurance, 

indemnification as required by Article 6.20 of the General Conditions. 

2. Contractor acknowledges that Hazen and Sawyer and the Springfield 

Water and Sewer Commission (SWSC) have no responsibility as a 

generator, treater, storer, or disposer of hazardous or toxic substances, 

including but not limited to asbestos-cement pipe found or identified in 

connection with the Project. Contractor agrees to defend, indemnify, and 

hold harmless Hazen and Sawyer and the Springfield Water and Sewer 

Commission from any claim or liability, arising out of Contractor’s 

performance of Work under the Agreement and made or brought against 

Hazen and Sawyer and the Springfield Water and Sewer Commission for 

any actual or threatened environmental pollution or contamination except 

to the extent that either Hazen and Sawyer and the Springfield Water and 

Sewer Commission has negligently caused or contributed to any such 

pollution or contamination. This indemnification includes reasonable 

attorney fees and expenses incurred by Hazen and Sawyer and the 

Springfield Water and Sewer Commission in defense of such claim.” 

SC-2.03 

Delete paragraph 2.03.A of the General Conditions in its entirety and insert the following in its 

place: 

“A. The Contract Times will commence to run on the date specified in the written 

Notice to Proceed.” 
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ARTICLE 3. CONTRACT DOCUMENTS: INTENT, AMENDING, REUSE 

SC-3.01 

Add the following new paragraphs immediately after paragraph 3.01.A of the General 

Conditions: 

“1. Each and every provision of law and clause required by law to be inserted in the 

Contract shall be deemed to be inserted herein, and the Contract shall be read 

and enforced as though they were included herein. If through mistake or 

otherwise any such provision is not inserted, or is not correctly inserted, then 

upon the application of either party, the Contract shall forthwith be physically 

amended to make such insertion. 

2. Sections of Division 1 – General Requirements govern the execution of the work 

of all sections of the specifications.” 

Add the following new paragraphs immediately after paragraph 3.01.C of the General 

Conditions: 

“D. Priority/Conflict 

1. Priority Among Contract Documents. In the event of conflict among the 

Contract Documents, the Contract Documents shall be construed 

according to the following priorities except as may otherwise be 

specifically stated: 

Highest Priority: Modifications to Contract Documents via Addenda 

Second Priority: Agreement 

Third Priority: Addenda-later date to take precedence 

Fourth Priority: Supplementary General Conditions 

Fifth Priority: General Conditions 

Sixth Priority: Drawings and Specifications 

2. If there is a conflict between the Drawings and Specifications, the figured 

dimensions shall govern over the scaled dimensions. Detailed Drawings 

shall govern over the general Drawings. Larger scale Drawings shall take 

precedence over smaller scale Drawings. Drawings shall govern over 

Shop Drawings. Whenever there is a conflict concerning quality or 

quantity between or among notes, specifications, dimensions, details, or 

schedules in the Specifications or in the Drawings, or between the 

Specifications and the Drawings, or in all other instances not specifically 

noted above, the Contractor shall provide, unless otherwise directed by a 
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Modification of the Contract, the better quality or greater quantity of Work 

at no increase in the Contract Sum or in the Contract Times. 

E. It is the intent of the Specification and Contract Documents to obtain an operable 

Project. Equipment, components, systems, etc. therein shall be made operable 

by the Contractor. 

F. The Contract Drawings may be supplemented from time to time with additional 

Drawings by the Engineer as may be required to illustrate the Work or, as the 

Work progresses, with additional Drawings by the Contractor, subject to the 

approval of the Engineer. Supplementary Drawings, when issued by the 

Engineer or by the Contractor, after approval by the Engineer, shall be furnished 

in sufficient quantity to all those who, in the opinion of the Engineer, are affected 

by such Drawings.” 

ARTICLE 4. AVAILABILITY OF LANDS; SUBSURFACE AND PHYSICAL CONDITIONS; 

HAZARDOUS ENVIRONMENTAL CONDITOINS; REFERENCE POINTS 

SC-4.01 

Delete Paragraph 4.01.B of the General Conditions in its entirety. 

SC-4.02 

Delete the words “The Supplementary Conditions” in paragraph 4.02.A of the General 

Conditions and replace with “Section 01 11 00 – Summary of Work”. 

Delete the words “the Supplementary Conditions” in the second sentence of paragraph 4.02.B 

of the General Conditions and replace with “Section 01 11 00 – Summary of Work”. 

SC-4.03 

Delete paragraphs 4.03.A.1 and 4.03.A.2 in their entirety. 

Add the following new paragraph immediately after paragraph 4.03.C of the General Conditions: 

“D. Adjustments resulting from actual subsurface or latent physical conditions from 

those indicated will be in accordance with Massachusetts General Law, Chapter 

30, Section 39N and the applicable provisions of the Contract Documents.” 

SC-4.04 

Change “of” to “or” in paragraph 4.04.A.1 of the General Conditions. 

Delete the following words from the first sentence of paragraph 4.04.B.1 of the General 

Conditions: 

“or not shown or indicated with reasonable accuracy” 
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Delete the following words from the second sentence of paragraph 4.04.B.2 of the General 

Conditions: 

“or not shown or indicated with reasonable accuracy” 

Add the following new paragraph immediately after paragraph 4.04.B.2 of the General 

Conditions: 

“3. The Owner, Engineer, and Engineer’s Consultants shall not be liable to 

Contractor for any claims, costs, losses, or damages incurred or sustained by 

Contractor or in connection with any other project or anticipated project.” 

SC-4.05 

Add the following new paragraph following paragraph 4.05.A of the General Conditions: 

“B. Engineer may check the lines, elevations, reference marks, batter boards, etc., 

set by Contractor, and Contractor shall correct any errors disclosed by such 

check. Such a check shall not be considered as approval of Contractor's work 

and shall not relieve Contractor of the responsibility for accurate and satisfactory 

construction and completion of the entire Work. Contractor shall furnish 

personnel to assist Engineer in checking lines and grades.” 

SC-4.06 

Delete the words “The Supplementary Conditions” in paragraph 4.06.A of the General 

Conditions and replace with “Section 01 11 00 – Summary of Work”. 

Delete the words “the Supplementary Conditions” in the second sentence of paragraph 4.06.B 

of the General Conditions and replace with “Section 01 11 00 – Summary of Work”. 

ARTICLE 5. BONDS AND INSURANCE 

SC-5.01 

Amend paragraph 5.01.B of the General Conditions by adding the following language to the end 

of the paragraph: 

“Every bid bond, every performance bond, and every payment bond issued for any 

construction work in the Commonwealth of Massachusetts shall be the bond of a surety 

company organized pursuant to Massachusetts General Laws, Chapter 175, Section 

105 or of a surety company authorized to do business in the Commonwealth of 

Massachusetts under the provisions of Massachusetts General Laws, Chapter 175, 

Section 106 and be approved by the U. S. Department of Treasury and acceptable as 

sureties and reinsurers on federal bonds under Title 31 of the United States Code, 

sections 9304 to 9308.” 
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SC-5.03 

Delete paragraph 5.03.B of the General Conditions in its entirety. 

SC-5.04 

The limits of liability for the insurance required by paragraph 5.04 of the General Conditions 

shall provide the following coverages for not less than the following amounts or greater where 

required by Laws and Regulations: 

5.04.A.1 and 5.04.A.2 Worker's Compensation, etc. under paragraphs 5.04.A.1 and 5.04.A.2 of 

the General Conditions: 

(1) Worker's Compensation 

 Coverage B (Each Accident) $500,000 

(2) Worker’s Compensation 

 Disease (Each Employee) $500,000 

(3) Employer's Liability $1,000,000 Each accident 

 $1,000,000 Disease per employee 

5.04.A.3, 5.04.A.4, and 5.04.A.5 Contractor’s Liability Insurance under paragraphs 5.04.A.3 

through 5.04.A.5 of the General Conditions which shall also include completed operations and 

product liability coverages and eliminate the exclusion with respect to property under the care, 

custody, and control of Contractor: 

(1) General Aggregate 

(Except Products—Completed Operations) $3,000,000 

(2) Products--Completed Operations 

Aggregate $2,000,000 

(3) Personal and Advertising 

Injury (Per Person/Organization) $1,000,000 

(4) Each Occurrence 

(Bodily Injury and Property Damage) $1,000,000 

(5) Property Damage Liability 

Insurance, including Collapse and Underground coverages. If blasting is to be 

used, also include explosion coverage. $5,000,000 
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(6) Excess Liability: 

General Aggregate $10,000,000 

Each Occurrence $10,000,000 

(6) Commercial Protective Liability: 

General Aggregate $10,000,000 

Each Occurrence $5,000,000 

5.04.A.6 Automobile Liability: 

(1) Bodily Injury: 

Each Person $1,000,000 

Each Accident $1,000,000 

Property Damage: 

Each Accident $1,000,000 

or 

(2) Combined Single Limit (Bodily Injury and Property Damage): 

Each Accident $5,000,000 

5.04.A.7 Pollution Liability 

Combined single limit each occurrence $1 Million 

Annual Aggregate $3 Million 

5.04.A.8 Railroad Protective Liability (if required by an abutter, permittee, or other) 

Each Occurrence $5 Million 

Aggregate $10 Million 

SC-5.04.B.3 The Contractual Liability coverage required by paragraph 5.04.B.3 in the General 

Conditions shall provide coverage for not less than the following amounts: 

(1) General Aggregate $10,000,000 

(2) Each Occurrence 

(Bodily Injury and Property Damage) $5,000,000 
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Builder’s Risk (Fire Insurance) in an amount equal to the insurable value of the Contract. 

SC-5.05 

Delete paragraph 5.05 of the General Conditions in its entirety and insert the following in its 

place: 

“A. Contractor shall name the following as additional insured with full coverage as 

described above, SPRINGFIELD WATER AND SEWER COMMISSION, HAZEN 

AND SAWYER, and its affiliates, successors, and/or assigns as named insured.” 

SC-5.06 

Delete the first sentence of Paragraph 5.06.A of the General Conditions and replace with the 

following: 

“A. Contractor shall purchase and maintain property insurance upon the Work at the 

Site, written on the completed value form, in an amount equal to the total bid 

price for the completed construction.” 

Delete the last sentence in paragraph 5.06.A and paragraphs 5.06.A.1 through 5.06.A.7, 5.06.B, 

and 5.06.C. 

SC-5.07 

Delete paragraph 5.07.B of the General Conditions in its entirety. 

Delete paragraph 5.07.C of the General Conditions in its entirety. 

SC-5.08 

Delete paragraph 5.08.B of the General Conditions in its entirety. 

SC-5.10 

Delete paragraph 5.10.A of the General Conditions in its entirety. 

ARTICLE 6. CONTRACTOR'S RESPONSIBILITIES 

SC-6.02 

Add the following new paragraphs immediately after paragraph 6.02.B of the General 

Conditions: 

“C. Regular working hours shall be defined as 8 hours per day, Monday through 

Friday, excluding holidays, between the hours of 7:00 AM and 4:00 PM. 

Requests to work other than regular working hours shall be submitted to 

Engineer and Owner not less than 48 hours prior to any proposed weekend work 
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or scheduled extended work weeks. Occasional unscheduled overtime on 

weekdays may be permitted provided two hours notice is given to Engineer. 

D. Contractor shall reimburse Owner for additional engineering and/or inspection 

costs incurred as a result of unscheduled overtime work in excess of the regular 

working hours stipulated in paragraph SC-6.02.C or otherwise allowed by the 

Owner. At Owner’s option, such costs may either be deducted from the 

Contractor’s monthly payment request or deducted from retention prior to release 

of final payment.” 

SC-6.06 

Delete the words “Supplementary Conditions” in the first sentence of paragraph 6.06.B of the 

General Conditions and replace with “Instructions to Bidders”. 

Add the following new paragraph immediately after paragraph 6.06.C.2 of the General 

Conditions: 

“3. Contractor shall make payments to subcontractors in accordance with 

Massachusetts General Laws, Chapter 30, Section 39F.” 

Add the following new paragraph immediately following paragraph 6.06.D of the General 

Conditions: 

“1. Owner or Engineer may furnish to any such Subcontractor, Supplier, or other 

person or organization, to the extent practicable, information about amounts paid 

to Contractor in accordance with Contractor's Applications for Payment on 

account of the particular Subcontractor's, Suppliers, other person's, or other 

organization's Work.” 

Delete paragraph 6.06.G of the General Conditions in its entirety and replace with the following: 

“G. All Work performed for Contractor by a Subcontractor shall be pursuant to an 

appropriate agreement between the Contractor and Subcontractor. The 

Subcontractor shall not commence Work until the Contractor has obtained all 

insurance as required by Paragraphs 5.02 through 5.03 inclusive. The agreement 

between the Contractor and the Subcontractor Supplier will contain provisions 

whereby the Subcontractor or Supplier waives all rights against Owner, 

Contractor, Engineer, and all other individuals or entities identified in the 

Supplementary Conditions to be listed as insureds or loss payees (and the 

officers, directors, members, partners, employees, agents, consultants, and 

subcontractors of each and any of them) for all losses and damages caused by, 

arising out of, relating to, or resulting from any of the perils or causes of loss 

covered by such policies and any other property insurance applicable to the 

Work.” 
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SC-6.07 

Delete paragraphs 6.07.A, 6.07.B, and 6.07.C in their entirety and replace with the following: 

“A. Contractor shall pay all license fees and royalties and assume all costs incident 

to the use in the performance of the Work of any invention, design, process, 

products or device which is the subject of patent rights or copyrights held by 

others. Contractor shall indemnify and hold harmless Owner and Engineer and 

anyone directly or indirectly employed by either of them from and against all 

claims, damages, losses and expenses, including attorney’s fees, arising out of 

any infringement of patent rights or copyrights incident to the use in the 

performance of the Work or furnished by them in fulfillment of the requirements of 

this Contract. In the event of any claim or action by law on account of such 

patents or fees, it is agreed that the Owner may retain out of the monies which 

are or which may become due the Contractor under this Contract, a sum of 

money sufficient to protect itself against loss, and to retain the same until said 

claims are paid or are satisfactorily adjusted.” 

SC-6.08 

Delete the words “or, if there are no Bids…to the Work” from the third and fourth sentences of 

paragraph 6.08.A of the General Conditions and replace with “and the Contractor shall pay all 

charges of utility owners for connections to the Work”. 

Add the following language at the end of Paragraph 6.08.A of the General Conditions: 

“The following permits and/or licenses will be obtained by the Owner. Refer to Section 

01 41 00 – Regulatory Requirements for more information. 

1. United States Army Corps of Engineers: 

a. Clean Water Act Section 404 authorization via General Permit for 

Massachusetts Self-Verification. 

b. United States Fish and Wildlife Service Section 10 Endangered Species 

Act (ESA) Consultation. 

2. United States Environmental Protection Agency: 

a. NPDES Permit for process discharge. 

3. Energy and Environmental Affairs: 

a. Certificate of the Secretary of Energy and Environmental Affairs on the 

Expanded Environmental Notification Form. 

4. Massachusetts Department of Environmental Protection: 

a. 401 Water Quality Certification. 
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b. DWSRF Plan and Specification Approval. 

c. BRP WS 25 Approval of Treatment Facility Modification. 

d. BRP WS 34 Chemical Additional Retrofit of Water Systems. 

e. Beneficial Use Determination. 

f. Industrial Wastewater Holding Tank compliance certification form WP56. 

g. Compliance Certification: Stationary Engine or Turbine. 

5. Natural Heritage and Endangered Species: 

a. Confirmation of No Adverse Effect. 

6. Massachusetts Historical Commission: 

a. Determination of No Adverse Effect. 

7. Westfield Conservation Commission: 

a. Order of Conditions under the Wetlands Protection Act. 

8. Westfield Department of Public Works Stormwater Coordinator: 

a. Stormwater Management Permit. 

9. Westfield Planning Department: 

a. Zoning Board of Appeals Site Plan Approval. 

10. Westfield Health Department: 

a. Disposal Works Construction Permit. 

11. Westfield Fire Prevention: 

a. Commercial Fire Alarm Systems Permit – FP-006. 

b. Sprinkler System Permit – FP-006.” 

SC-6.09 

Delete paragraph 6.09.B of the General Conditions in its entirety and replace with the following: 

“B. If Contractor observes that the Specifications or Drawings are at variance with 

any Laws or Regulations, they shall give Engineer prompt written notice thereof. 

If Contractor performs any Work knowing it to be contrary to such Laws or 

Regulations, and without such notice to Engineer, they shall bear all costs arising 
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therefrom. The Contractor shall, at all times, observe and comply with and shall 

cause all their agents and employees and all their Subcontractor to observe and 

comply with all such existing Laws or Regulations, and shall protect and 

indemnify the Owner and the Engineer and the municipalities in which Work is 

being performed, and their officers and agents against any claim, civil penalty, 

fine or liability arising from or based on the violation of any such Law or 

Regulation, whether by themselves or their employees or any of their 

Subcontractors.” 

SC-6.10 

Add the following new paragraph immediately after paragraph 6.10.A of the General Conditions: 

“1. The materials and supplies to be used in the Work under this Contract are 

exempt from the Sales and Use Tax of the Commonwealth of Massachusetts. 

Contractor shall obtain the proper certificates, maintain the necessary records, 

and otherwise comply with all applicable requirements governing the exemption 

from sales tax.” 

SC-6.13 

After the word “Contractor” in the first sentence of paragraph 6.13.B of the General Conditions, 

insert the words “, subject to provisions of paragraph 6.09.B”. 

SC-6.17 

Add the following new paragraph immediately after paragraph 6.17.E of the General Conditions: 

“F. The accuracy of all such information submitted by the Contractor is the 

responsibility of the Contractor. In reviewing Shop Drawings, Samples, and 

similar submittals, the Engineer shall be entitled to rely upon the Contractor’s 

representation that such information is correct and accurate.” 

SC-6.19 

After the first sentence of paragraph 6.19.A of the General Conditions, insert the following: 

“All materials or equipment delivered to the Site shall be accompanied by certificates, signed by 

an authorized officer of the supplier, and notarized guaranteeing that the materials or equipment 

conform to specification requirements. Such certificates shall be immediately turned over to the 

Engineer. Materials or equipment delivered to the Site without such certificates will be subject to 

rejection.” 

SC-6.20 

After the words “claims, costs” in the first sentence of paragraph 6.20.A of the General 

Conditions insert the words “, civil penalties, fines,”. 
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Add the following new paragraph immediately after paragraph 6.20.C.2 of the General 

Conditions: 

“3. Nothing in the Contract Documents shall create or give to third parties any claim 

or right of action against the Contractor, the Owner, or the Engineer beyond such 

as may legally exist irrespective of the Contract.” 

SC-6.21 

Add the following new paragraph immediately after paragraph 6.21.E of the General Conditions: 

“F. Contractor shall comply with all applicable provisions of the Massachusetts 

General Laws, Chapter 30, Section 39R regarding Contractor’s records.” 

ARTICLE 7. OTHER WORK AT THE SITE 

SC-7.02 

Delete paragraph 7.02 of the General Conditions in its entirety. 

SC-7.03 

Delete the words “Owner and” from paragraph 7.03.B of the General Conditions. 

Delete the words “Owner and” from paragraph 7.03.C of the General Conditions. 

Add the following new paragraph immediately after paragraph 7.03.C of the General Conditions: 

“D. Should Contractor cause damage to the work or property of any separate 

contractor at the site, or should any claim arising out of Contractor’s performance 

of the Work at the site be made by any separate contractor against Contractor, 

Owner, Engineer, Engineer’s Consultants, or any other person, Contractor shall 

promptly attempt to settle with such other contractor by agreement, or to 

otherwise resolve the dispute by law. Contractor shall, to the fullest extent 

permitted by Laws and Regulations, defend, indemnify and hold Owner, 

Engineer, and Engineer’s Consultants, harmless from and against all claims, 

damages, losses, and expenses (including, but not limited to, fees of engineers, 

architects, attorneys, and other professionals, and court costs) arising directly, 

indirectly, or consequentially out of any action, legal or equitable, brought by any 

separate contractor against Owner, Engineer, or Engineer’s Consultants, to the 

extent based on a claim arising out of the Contractor’s performance of the Work. 

Should a separate contractor cause damage to the Work or property of 

Contractor or should the performance of Work by any separate contractor at the 

site give rise to any other claim, Contractor shall not institute any action, legal or 

equitable, against Owner, Engineer, or Engineer’s Consultants or permit any 

action against any of them to be maintained and continued in its name or for its 

benefit in any court which seeks to impose liability on or to recover damages 
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from Owner, Engineer, or Engineer’s Consultants, on such damage or claim.  If 

Contractor is delayed at any time in performing or furnishing Work by any act or 

neglect of a separate contractor and Owner and Contractor are unable to agree 

to the extent of any adjustment in Contract Times attributable thereto, Contractor 

may make a claim for an extension of times in accordance with Article 12.02. The 

Contractor hereby agrees that the Contractor shall have no claim for damages of 

any kind against the Owner, the Engineer, or the Engineer’s consultants on 

account of any delay in the performance or furnishing of the Work and/or any 

delay or suspension of any portion of the Work, whether such delay is caused by 

the Owner, the Engineer, the Engineer’s consultants or otherwise. The 

Contractor acknowledges that the Contractor’s sole remedy for any such delay 

and/or suspension will be an extension of time in accordance with Article 12.02.” 

ARTICLE 8. OWNER’S RESPONSIBILITIES 

SC-8.06 

Delete paragraph 8.06 of the General Conditions in its entirety. 

SC-8.07 

Delete paragraph 8.07 of the General Conditions in its entirety. 

SC-8.11 

Delete paragraph 8.11 of the General Conditions in its entirety. 

ARTICLE 9. ENGINEER’S STATUS DURING CONSTRUCTION 

SC-9.01 

Delete paragraph 9.01.A of the General Conditions in its entirety and replace with the following: 

“A. Engineer will be the Owner’s representative during the construction period, and 

Engineer’s instructions shall be carried into effect promptly and efficiently.” 

SC-9.03 

Add the following new paragraph immediately after paragraph 9.03.A of the General Conditions: 

“1. Engineer will furnish a Resident Project Representative and assistants to assist 

Engineer in observing the performance of the Work. The duties and 

responsibilities of the Resident Project Representative will be as enumerated in a 

document entitled “Duties, Responsibilities, and Limitations of the Authority of 

Resident Project Representative” and will be made available to Contractor at the 

start of his work.” 
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SC-9.04 

Add the following new paragraph immediately after paragraph 9.04.A of the General Conditions: 

“1. Engineer’s interpretations will be made in accordance with Massachusetts 

General Laws, Chapter 30, Section 39P.” 

SC-9.09 

Add the following new paragraphs immediately after paragraph 9.09.E of the General 

Conditions: 

“F. Except upon written instructions of the Engineer, the Resident Project 

Representative: 

1. Shall not authorize any deviation from the Contract Documents or 

approve any substitute materials or equipment. 

2. Shall not exceed limitations of Engineer’s authority as set forth in the 

Contract Documents. 

3. Shall not undertake any of the responsibilities of Contractor, 

Subcontractors, or Contractor’s superintendent, or expedite the Work. 

4. Shall not advise on or issue directions relative to any aspect of the 

means, methods, techniques, sequences, or procedures of construction 

unless such is specifically called for in the Contract. 

5. Shall not advise on or issue directions as to safety precautions and 

programs in connection with the Work.” 

ARTICLE 10. CHANGES IN THE WORK; CLAIMS 

SC-10.01A 

Add the following new paragraph immediately after paragraph 10.01.A of the General 

Conditions: 

“1. Upon request of the Owner or the Engineer, the Contractor shall without cost to 

the Owner submit to the Engineer, in such form as the Engineer may require, an 

accurate written estimate of the cost of any such proposed extra Work or change. 

The estimate shall indicate the quantity and unit cost of each item of materials, 

and the number of hours of work and hourly rate for each class of labor, as well 

as the description and amounts of all other costs chargeable under the terms of 

this Article. Unit labor costs for the installation of each item of materials shall be 

shown if required by the Engineer. The contractor shall promptly revise and 

resubmit such estimate if the Engineer determines that it is not in compliance 

with the requirements of this Article, or that it contains errors of fact or 
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mathematical errors. If required by the Engineer, in order to establish the exact 

cost of new Work added or previously required Work omitted, the Contractor 

shall obtain and furnish to the Engineer bona fide proposals from recognized 

suppliers for furnishing any material included in such Work.  Such estimates shall 

be furnished promptly so as to occasion no delay in the Work, and shall be 

furnished at the Contractor’s expense. The Contractor shall state in the estimate 

any extension of time required for the completion of the Work if the change or 

extra work is ordered.” 

ARTICLE 11. COST OF THE WORK; ALLOWANCES; UNIT PRICE WORK 

SC-11.01 

After the words “in Paragraph 11.01.B” in the last sentence of paragraph 11.01.A of the General 

Conditions, add the words “and no claims for extra cost shall be considered based on an 

escalation of labor costs throughout the period of the Contract”. 

In the second sentence of paragraph 11.01.A.1 delete the word “superintendents”. 

Add the following sentence to the end of paragraph 11.01.A.2 of the General Conditions: 

“No claims for extra cost shall be considered based on an escalation of material costs 

throughout the period of the Contract.” 

Delete the second sentence of paragraph 11.01.A.3 of the General Conditions in its entirety. 

Delete paragraph 11.01.A.4 of the General Conditions in its entirety. 

Delete paragraph 11.01.A.5.a of the General Conditions in its entirety. 

Add the following sentence immediately before the last sentence of paragraph 11.01.A.5.c of 

the General Conditions: 

“These rates shall include all fuel, lubricants, insurance, etc. Equipment rental charges shall not 

exceed the prorated monthly fuel rental rates listed in the current edition of the Rental Rate Blue 

Book date from Equipment Watch or other mutually agreed upon method. Charges per hour 

shall be determined by dividing the monthly rates by 176.” 

Delete paragraph 11.01.A.5.f of the General Conditions in its entirety. 

Delete paragraph 11.01.A.5.g of the General Conditions in its entirety. 

Delete paragraph 11.01.A.5.h of the General Conditions in its entirety. 

SC-11.03 

Delete the words “materially and significantly” from paragraph 11.03.D.1 and insert the words 

“by more than plus or minus twenty percent (20%)”. 
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ARTICLE 12. CHANGE OF CONTRACT PRICE; CHANGE OF CONTRACT TIME 

SC-12.03 

In the second sentence of paragraph 12.03.A of the General Conditions, replace the words 

“include, but not be limited to,” with “limited to”. 

Delete paragraph 12.03.B of the General Conditions in its entirety. 

Add the following after the last sentence of paragraph 12.03.C of the General Conditions: 

“Delays described in this Paragraph 12.03.C shall be determined as follows: 

1. Contractor shall obtain weather history for the most recent five (5) years 

(minimum) preceding the Bid date. Weather history shall be obtained from the 

National Oceanic & Atmospheric Administration (NOAA) or other source 

approved by the Engineer. Historical weather shall be based on data from the 

weather reporting station closest to the Project Site. 

2. For delays associated with an abnormal amount of rain, the Contractor shall use 

the weather history to calculate an average number of days that rainfall 

exceeded 0.1 inches for the period (month, quarter, year, etc.) in question. The 

average value calculated shall be rounded up to the next full day. The Contractor 

will be awarded a time extension equal to the number of days, above the 

calculated average, that the period in question experienced rainfall in excess of 

0.1 inches. A Contract Times extension will not be awarded for rain amounts of 

less than 0.1 inches. 

3. For daily rain amounts in excess of 1 inch, the Contractor shall be awarded one 

day beyond the number of days calculated as described above. The added day 

shall be a recovery period for the Contractor to perform Site maintenance, to 

dewater the Site, and to restore erosion control facilities before resuming Work. 

4. For delays associated with other abnormal weather events, the weather history 

shall be used to calculate an average number of days for the type of weather 

considered to be the cause of the delay. (Calculation of the average number of 

days shall be as described above.) The Contractor will be awarded a Contract 

Times extension equal to the number of days beyond the calculated average for 

the period in question. Where the Contractor can demonstrate that the abnormal 

weather event has impaired their ability to perform Work, beyond the day of the 

abnormal event, a recovery day, or days, to perform Site maintenance as 

necessary to restore the Site to a workable condition may be awarded. The 

recovery days may be awarded if requested in writing by the Contractor and 

approved by the Engineer. Written requests for recovery days shall include a 

description of Work activities performed during the recovery days.” 
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ARTICLE 13. TESTS AND INSPECTIONS; CORRECTION, REMOVAL OR ACCEPTANCE 

OF DEFECTIVE WORK 

SC-13.03 

Delete paragraph 13.03.B of the General Conditions in its entirety and replace with the 

following: 

“B. Owner shall employ and pay for inspections and testing services specifically 

noted as such in the Contract. All others required shall be the responsibility of the 

Contractor.” 

Delete paragraph 13.03.C of the General Conditions in its entirety and replace with the 

following: 

“C. If the Contract Documents, laws, ordinances, rules, regulations, or orders of any 

public authority having jurisdiction require any Work to be specifically inspected, 

tested, or approved by some public body, Contractor shall assume full 

responsibility therefore, pay all costs in connection therewith, and furnish 

Engineer the required certificates of inspection, testing, or approval.” 

Add the following new paragraph immediately after paragraph 13.03.F of the General 

Conditions: 

“G. The Owner reserves the right to independently perform at its own expense, 

laboratory tests on random samples of material or performance tests on 

equipment delivered to the Site. These tests, if made, will be conducted in 

accordance with the appropriate referenced standards or Specification 

requirements. The entire shipment represented by a given sample, samples, or 

piece of equipment may be rejected on the basis of the failure of samples or 

pieces of equipment to meet specified test requirements. All rejected materials or 

equipment shall be removed from the Site, whether stored or installed in the 

Work, and the required replacement shall be made, all at no additional cost to the 

Owner.” 

SC-13.05 

After the words “conform to the Contract Documents” in the first sentence of paragraph 13.05.A 

of the General Conditions, add the words “or if the Work interferes with the operation of the 

existing facility”. 

Add the following sentence to the end of paragraph 13.05.A of the General Conditions: 

“If Owner stops work pursuant to this paragraph, Contractor shall be entitled to no extension of 

Contract Times or increase in Contract Price.” 
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SC-13.06 

Add the following new paragraph immediately after paragraph 13.06.B of the General 

Conditions: 

“C. At any time during the progress of the Work and up to the date of final 

acceptance, the Engineer shall have the right to reject any Work which does not 

conform to the requirements of the Contract Documents, even though such Work 

has been previously inspected and paid for. Any omissions or failure on the part 

of the Engineer to disapprove or reject any Work or materials at the time of 

inspection shall not be construed as an acceptance of any defective Work or 

materials.” 

ARTICLE 14. PAYMENTS TO CONTRACTOR AND COMPLETION 

SC-14.01 

Add the following new paragraphs immediately after paragraph 14.01.A of the General 

Conditions: 

“B. The Contractor shall submit for the Engineer’s approval, a complete breakdown 

of all lump sum items in the Proposal. This breakdown, modified as directed by 

the Engineer, will be used as a basis for preparing estimates and establishing 

progress payments. 

C. Two lump sum payments each equal to 1% of the total Bid Price (to include all 

bonds, insurance, move-on expenses, etc.) will be allowed for ‘mobilization’ as 

progress payment line items. The actual costs of bonds and insurance (up to the 

maximum payment of 1%) will be considered in the initial payment request 

provided that cost documentation suitable to the Engineer is furnished by the 

Contractor. Any outstanding balance of the mobilization line item will be payable 

when the Project Work is 10% complete as indicated by the approved progress 

payments (less cost of mobilization and stored equipment).” 

SC-14.02 

Add the following new paragraphs immediately after paragraph 14.02.A.1 of the General 

Conditions: 

“a. Only the following items of material and equipment will be accepted for delivery 

at the site or at a local bonded warehouse and included in progress estimates in 

advance of actual requirement, subject to all conditions stated below. 

i. Pre-Cast Concrete Special Structures. 

b. Materials and equipment listed above will not be included in progress estimates 

until the requirements stated herein have been fulfilled. 
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c. The Contractor must present an invoice to the Engineer for each item of material 

or equipment he is requesting payment for.  The invoice must be broken down to 

show the costs for the actual materials. 

d. Sufficient monies have been allocated in the payment requisition line items to 

cover all of the costs listed in “a” above, plus the costs of physically installing the 

items of work. 

e. The materials have been submitted and approved for use in this Project. 

f. The Contractor has, at the time of delivery, given the Engineer written notice of 

the delivery using the form provided by the Engineer. 

g. The material is acceptably stored and protected.  Storage in a bonded 

warehouse will require proof of bonding, and insurance coverage specifically for 

the item being stored. 

h. The manufacturer’s short and/or long term storage requirements have been 

received by the Engineer, prior to payment. 

i. The Contractor has established a program to implement the manufacturer’s 

required storage procedures.  Said program to consist of at the very least a 

written schedule of daily, weekly, monthly, routine maintenance requirements for 

each piece of equipment.  A copy of this schedule to be presented to the 

Engineer prior to each requisition submittal, signed by the Contractor, stating that 

the required maintenance has been performed. 

j. Signed, notarized Title Transfers, format to be furnished by the Engineer, must 

be furnished for each item of equipment. 

k. When the above have been complied with to the satisfaction of the Engineer, 

payment will be authorized for the full invoice values of the item, less normal 

retainage and less all costs for O&M Manuals, installation, incidental items 

included for payment, spare parts, start-up certification, training, testing, final 

acceptance testing, and installation.” 

Delete paragraph 14.02.A.3 of the General Conditions in its entirety and replace with the 

following: 

“3. Progress payment request shall include the percentage of the total amount of the 

Contract which has been completed from the start-up of the Project to and 

including the last day of the preceding month, or other mutually agreed upon day 

of the month accompanied by such data and supporting evidence as Owner or 

Engineer may require.” 

Add the following new paragraphs immediately after paragraph 14.02.A.3 of the General 

Conditions: 
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“4. Forms to be used shall be prepared by the Contractor and submitted to the 

Engineer for approval. 

5. At the option of the Owner, partial payment up to the estimated value, less 

retainage, may be allowed for any materials and equipment not incorporated in 

the Work, pursuant to the following conditions: 

a. Major equipment items stored off site shall be stored in a bonded 

warehouse and properly maintained during storage. 

b. Equipment or materials stored on the Site shall be properly stored, 

protected, and maintained. 

c. For any partial payment the Contractor shall submit, with their monthly 

progress payment from each material or equipment manufacturer, bills or 

invoices indicating actual material cost. 

d. Contractor shall submit evidence that they have paid for materials or 

equipment stored and for which the Engineer has authorized partial 

payment and previous progress payments, prior to submission of the next 

monthly payment request.” 

Delete the words “10 days” from the first sentence of paragraph 14.02.B.1 of the General 

Conditions and insert the words “30 days”. 

Delete the words “as provided in the Agreement” from paragraph 14.02.D.3 of the General 

Conditions and insert the words “equal to the federal funds rate as established from time to time 

by the Federal Open Market Committee of the United States Federal Reserve”. 

SC-14.04 

Delete paragraphs 14.04.A through 14.04.D of the General Conditions in their entirety and 

replace with the following: 

“A. Contractor may, in writing to Owner and Engineer, certify that the entire Project is 

substantially complete and request that Engineer issue a certificate of Substantial 

Completion. Within a reasonable time thereafter, Owner, Contractor, and 

Engineer shall make an inspection of the Project to determine the status of 

completion. If Engineer and Owner do not consider the Project substantially 

complete, Engineer will notify Contractor in writing giving their reasons therefor. If 

Engineer and Owner consider the Project substantially complete, Engineer will 

prepare and deliver to Owner a tentative certificate of Substantial Completion 

and the responsibilities between Owner and Contractor for maintenance, heat, 

and utilities. There shall be attached to the certificate a tentative list of items to 

be completed or corrected before Substantial Completion, and the certificate 

shall fix the time within which such items shall be completed or corrected, said 

time to be within Contract Time.” 
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SC-14.05 

Delete paragraph 14.05.A of the General Conditions in its entirety and replace with the 

following: 

“A. Prior to Substantial Completion of the Project, Owner may request Contractor in 

writing to permit them to use a specified part of the Project which they believe 

they may use without significant interference with construction of the other parts 

of the Project. If Contractor agrees, they will certify to Owner and Engineer that 

said part of the Project is substantially complete and request the Engineer to 

issue a certificate of Substantial Completion for that part of the Project. Within a 

reasonable time thereafter, Owner, Contractor, and Engineer shall make an 

inspection of that part of the Project to determine its status of completion. If 

Engineer and Owner do not consider that it is substantially complete, Engineer 

will notify Contractor in writing giving their reasons therefor. If Engineer and 

Owner consider that part of the Project to be substantially complete, Engineer will 

execute and deliver to Owner and Contractor a certificate to that effect, fixing the 

date of Substantial Completion as to that part of the Project, attaching thereto a 

tentative list of items to be completed or corrected before Substantial Completion 

of the entire Project, and fixing the responsibility between Owner and Contractor 

for maintenance, heat, and utilities as to that part of the Project. Owner shall 

have the right to exclude Contractor from any part of the Project which Engineer 

has so certified to be substantially complete, but Owner shall allow Contractor 

reasonable access to complete items on the tentative list”. 

ARTICLE 15. SUSPENSION OF WORK AND TERMINATION 

SC-15.01 

Delete paragraph 15.01.A of the General Conditions in its entirety and insert in place thereof the 

following: 

“A. Owner may order, at any time and without cause, suspension of the Work in 

accordance with Massachusetts General Laws, Chapter 30, Section 39O.” 

Insert the following new paragraph immediately after paragraph 15.01.A of the General 

Conditions: 

“B. Should the Owner suspend Work due to repeated unsafe Work conducted by the 

Contractor, the Contractor shall not be allowed any adjustment in Contract Price 

or extension of Contract Times attributed to this delay.” 

SC-15.02 

After the word “jurisdiction” in paragraph 15.02.A.2 of the General Conditions, add the words 

“(including those governing employee safety)”. 
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Delete paragraph 15.02.D of the General Conditions in its entirety. 

SC-15.05 

Add the following new paragraphs immediately after paragraph 15.04 of the General Conditions: 

“15.05 Assignment of Contract 

A. Contractor shall not assign, transfer, convey or otherwise dispose of the 

Contract, or of their legal right, title, or interest in or to the same or to any part 

thereof, without the prior written consent of the Owner. Contractor shall not 

assign by power of attorney or otherwise any monies due to them and payable 

under this Contract without the prior written consent of the Owner. Such consent, 

if given, will in no way relieve the Contractor from any of the obligations of this 

Contract. Owner shall not be bound to abide by or observe the requirements of 

any such assignment.” 

ARTICLE 16. DISPUTE RESOLUTION 

SC-16.01 

Delete paragraph 16.01 of the General Conditions in its entirety and insert in place thereof the 

following: 

“A. It is the express intention and agreement of the parties that all disputes related to 

this Agreement or to any rights or any relationship between the parties arising 

therefrom shall be solely and exclusively initiated and maintained through legal 

proceedings in the courts of the Commonwealth located in Hampden County, 

Massachusetts.  The Contractor and Owner each irrevocably consents to the 

jurisdiction of such courts in any such actions or proceedings, and waives its right 

to a trial by jury. 

B. Contractor shall carry on the Work and maintain the progress schedule during 

the dispute resolution proceedings, unless otherwise agreed by Contractor and 

Owner in writing.” 

ARTICLE 17. MISCELLANEOUS 

SC-17.01 

Add the following new paragraph immediately after paragraph 17.01.A of the General 

Conditions: 

“B. No oral statement of any person whomsoever shall in any manner or degree 

modify or otherwise affect the terms of this Contract. Any notice to the 

Contractor, from Owner and Engineer, relative to any part of this Contract shall 

be in writing.” 
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SC-17.06 

Add the following sentence to the end of paragraph 17.06.A of the General Conditions: 

“The headings or titles of any article, paragraph, subparagraph, section, subsection, or part of 

the Contract Documents shall not be deemed to limit or restrict the article, paragraph, section or 

part.” 

Add the following new paragraphs immediately after paragraph 17.06 of the General Conditions: 

“17.07 Legal Address of Contractor 

A. Contractor’s business address and his office at or near the site of the 

Work are both hereby designated as places to which communications 

shall be delivered. The depositing of any letter, notice, or other 

communication in a postpaid wrapper directed to the Contractor’s 

business address in a post office box regularly maintained by the Post 

Office Department or the delivery at either designated address of any 

letter, notice, or other communication by mail or otherwise shall be 

deemed sufficient service thereof upon Contractor, and the date of such 

service shall be the date of receipt. The first-named address may be 

changed at any time by an instrument in writing, executed and 

acknowledged by Contractor and delivered to Engineer. Service of any 

notice, letter, or other communication upon the Contractor personally 

shall likewise be deemed sufficient service. 

17.08 Wage Rates 

A. The requirements and provisions of all applicable laws and any 

amendments thereto as to the employment of labor, and the schedules of 

minimum wage rates established in accordance with such laws shall be a 

part of these Contract Documents. 

B. The said schedules of wages shall continue to be the minimum rates to 

be paid during the life of this contract and a legible copy of said schedules 

shall be kept posted in a conspicuous place at the site of the Work.” 

SC-18 

Add the following new paragraphs immediately after Article 17 of the General Conditions: 

“ARTICLE 18 – LIQUIDATED DAMAGES FOR FAILURE TO COMPLETE WORK ON TIME 

18.01 Liquidated Damages 

A. If the Contractor shall fail to complete the Work within the Contract Times, or 

extension of time granted by the Owner in accordance with Article 12, then the 

Contractor will pay to the Owner the amount for liquidated damages as specified 
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in the Contract for each calendar day that the Contractor shall be in default after 

the time stipulated in the Contract Documents. 

B. The Contractor shall not be charged with liquidated damages or any excess cost 

when delay in completion of the Work is due to the following and the Contractor 

has promptly given written notice of such delay to the Owner or Engineer. 

C. To any preference, priority, or allocation order duly issued by the Owner. 

D. To unforeseeable causes beyond the control and without the fault or negligence 

of the Contractor, including but not restricted to, acts of God, or of the public 

enemy, acts of the Owner, acts of another Contractor in the performance of a 

contract with the Owner, fires, floods, epidemics, quarantine restrictions, strikes, 

freight embargoes; and abnormal and unforeseeable weather; and 

E. To any delays of Subcontractors occasioned by any of the causes specified in 

Paragraphs 18.01.C and 18.01.D of this Article.” 

PART II – ADDITIONAL PROVISIONS 

State Government Provisions included herein have been selected from those to which specific 

references have been made elsewhere in the Contract Documents. Each and every other 

provision of law or clause required by law to be inserted in this Contract shall be deemed to be 

also inserted herein in accordance with paragraph SC-3.01 of the Supplementary Conditions. 

1.1. Applicable provisions of Massachusetts General Laws and Regulations and/or 

the United States Code and Code of Federal Regulations govern this Contract 

and any provision violation of the foregoing shall be deemed null, void and of no 

effect. 

2.0. MASSACHUSETTS WAGE RATES 

2.1. Minimum Wage Rates as determined by the Commissioner of Department of 

Labor and Industries under the provision of the Massachusetts General Laws, 

Chapter 149, Section 26 to 27D, as amended, apply to this project. It is the 

responsibility of the Contractor, before the bid opening, to request if necessary, 

any additional information on Minimum Wage Rates for those tradespeople who 

may be employed for the proposed work under this Contract. 

2.2 The schedule of Minimum Wage Rates is included in the Supplementary 

Conditions Part IV – Wage Determination Schedules. 

3.0. CHANGE ORDERS 

3.1. Following the Notice of Award and prior to execution of the Contract the 

prospective contractor shall submit to the Engineer for review documentation that 

will assist in developing the markup percentage to be used as Direct Labor. Prior 
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to execution of the Contract by the Owner, the prospective contractor will work 

out an agreement on what percentage markup shall be used as Direct Labor 

Costs and this agreement shall become a part of the Contract Documents at the 

time the Contract is executed. 

4.0. RECORD DRAWINGS 

4.1. The Owner shall be responsible for the preparation of all record drawings 

required by this Contract. This responsibility may be delegated to the Owner’s 

representative. The responsibility for preparation of record drawings shall not be 

delegated or transferred to the Contractor. The preparation and maintenance of 

as-built drawings and as-built data remains the responsibility of the Contractor 

and shall be maintained and provided to the Engineer as specified elsewhere in 

the Technical Specifications. 

5.0. UTILITY UNDERGROUND PLANT DAMAGE PREVENTION SYSTEM 

5.1. All excavation within public or private ways are subject to the requirements of 

Massachusetts General Laws, Chapter 82, Section 40. 

6.0 POLICY MEMORANDUM NO. PM-2 

6.1 The Contractor is responsible for submitting for and obtaining all building 

construction permits for this Project. The Contractor will pay for all building 

construction permit fees. 

7.0 POLICY MEMORANDUM NO. PM-10 

7.1 Markups are limited to the not to exceed amounts defined in the Agreement. 

8.0 AMERICAN IRON AND STEEL REQUIREMENTS 

8.1 Section 746 of Title VII of the Consolidated Appropriations Act of 2017 (Division 

A – Agriculture, Rural Development, Food and Drug Administration, and Related 

Agencies Appropriations Act, 2017) and subsequent statutes mandating 

domestic preference applies an American Iron and Steel requirement to this 

Project. The amendments to the Clean Water Act, as part of WRRDA, apply the 

American Iron and Steel (AIS) requirements to all treatment works projects. 

Compliance with AIS is required in accordance with Public Law 113-76, the 

Consolidated Appropriations Act of 2014. All iron and steel products used in this 

Project must be produced in the United States. The term “iron and steel 

products” means the following products made primarily of iron or steel: lined or 

unlined pipes and fittings, manhole covers and other municipal castings, 

hydrants, tanks, flanges, pipe clamps and restraints, valves, structural steel, 

reinforced precast concrete, and Construction Materials. 

8.2 The following waivers apply to this Contract: 
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 8.2.1 De Minimis. 

 8.2.2 Minor Components. 

 8.2.3 Pig iron and direct reduced iron. 

 8.2.4 The Build American Buy America (BABA) requirements are waived for 

this Project based on EPA’s Decision Memorandum titled Adjustment 

Period Waiver of Section 70914(a) of P.L. 117-58, Build America, Buy 

America Act for SRF Projects that have initiated Design Planning issued 

September 2, 2022. 

8.3 The Contractor shall comply with the “Guidelines for Enhanced Public Awareness 

of SRF Assistance Agreements” issued by the United States Environmental 

Protection Agency on June 3, 2015, or the “Guidelines for Implementing the 

Bipartisan Infrastructure Law Signage Term and Condition for the State 

Revolving Fund Programs” issued by the United States Environmental Protection 

Agency on December 8, 2022, as applicable, regarding the use of signs or other 

methods of enhancing awareness of SRF project. 

END OF SECTION
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APPENDIX I 

 

AMERICAN IRON AND STEEL (AIS) 

 

ATTACHMENTS 

1. Information Checklist for Waiver Request 

2. HQ Review Checklist for Waiver Request 

3. Example Loan Agreement Language 

4. Sample Construction Contract Language 

5. Sample Certification 1 

Sample Certification 2 
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SECTION 00 73 00 

SUPPLEMENTARY CONDITIONS PART III 

MASSACHUSETTS GENERAL LAWS STATUTES 

The following statutes regulating construction contracts for public buildings and public works 

projects supplement the Standard General Conditions of the Construction Contract, EJCDC C-

700 (2007 Edition), and other provisions of the Contract Documents as indicated below. All 

provisions which are not so supplemented remain in full force and effect. 

MASSCHUSETTS GENERAL LAWS, CHAPTER 30, SECTION 39F 

1. Every contract awarded pursuant to sections forty-four A to L, inclusive, of chapter 

one hundred and forty-nine shall contain the following subparagraphs (a) through 

(i) and every contract awarded pursuant to section thirty-nine M of chapter thirty 

shall contain the following subparagraphs (a) through (h) and in each case those 

subparagraphs shall be binding between the general contractor and each 

subcontractor. 

a. Forthwith after the general contractor receives payment on account of a 

periodic estimate, the general contractor shall pay to each subcontractor the 

amount paid for the labor performed and the materials furnished by that 

subcontractor, less any amount specified in any court proceedings barring 

such payment and also less any amount claimed due from the subcontractor 

by the general contractor. 

b. Not later than the sixty-fifth day after each subcontractor substantially 

completes his work in accordance with the plans and specifications, the 

entire balance due under the subcontract less amounts retained by the 

awarding authority as the estimated cost of completing the incomplete and 

unsatisfactory items of work, shall be due the subcontractor; and the 

awarding authority shall pay that amount to the general contractor. The 

general contractor shall forthwith pay to the subcontractor the full amount 

received from the awarding authority less any amount specified in any court 

proceedings barring such payment and also less any amount claimed due 

from the subcontractor by the general contractor. 

c. Each payment made by the awarding authority to the general contractor 

pursuant to subparagraphs (a) and (b) of this paragraph for the labor 

performed and the materials furnished by a subcontractor shall be made to 

the general contractor for the account of that subcontractor; and the 

awarding authority shall take reasonable steps to compel the general 

contractor to make each such payment to each such subcontractor. If the 

awarding authority has received a demand for direct payment from a 

subcontractor for any amount which has already been included in a payment 

to the general contractor or which is to be included in a payment to the 
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general contractor for payment to the subcontractor as provided in 

subparagraphs (a) and (b), the awarding authority shall act upon the demand 

as provided in this section. 

d. If, within seventy days after the subcontractor has substantially completed 

the subcontract work, the subcontractor has not received from the general 

contractor the balance due under the subcontract including any amount due 

for extra labor and materials furnished to the general contractor, less any 

amount retained by the awarding authority as the estimated cost of 

completing the incomplete and unsatisfactory items of work, the 

subcontractor may demand direct payment of that balance from the 

awarding authority. The demand shall be by a sworn statement delivered to 

or sent by certified mail to the awarding authority, and a copy shall be 

delivered to or sent by certified mail to the general contractor at the same 

time. The demand shall contain a detailed breakdown of the balance due 

under the subcontract and also a statement of the status of completion of the 

subcontract work. Any demand made after substantial completion of the 

subcontract work shall be valid even if delivered or mailed prior to the 

seventieth day after the subcontractor has substantially completed the 

subcontract work. Within ten days after the subcontractor has delivered or so 

mailed the demand to the awarding authority and delivered or so mailed a 

copy to the general contractor, the general contractor may reply to the 

demand. The reply shall be by a sworn statement delivered to or sent by 

certified mail to the awarding authority and a copy shall be delivered to or 

sent by certified mail to the subcontractor at the same time. The reply shall 

contain a detailed breakdown of the balance due under the subcontract 

including any amount due for extra labor and materials furnished to the 

general contractor and of the amount due for each claim made by the 

general contractor against the subcontractor. 

e. Within fifteen days after receipt of the demand by the awarding authority, but 

in no event prior to the seventieth day after substantial completion of the 

subcontract work, the awarding authority shall make direct payment to the 

subcontractor of the balance due under the subcontract including any 

amount due for extra labor and materials furnished to the general contractor, 

less any amount (i) retained by the awarding authority as the estimated cost 

of completing the incomplete or unsatisfactory items of work, (ii) specified in 

any court proceedings barring such payment, or (iii) disputed by the general 

contractor in the sworn reply; provided, that the awarding authority shall not 

deduct from a direct payment any amount as provided in part (iii) if the reply 

is not sworn to, or for which the sworn reply does not contain the detailed 

breakdown required by subparagraph (d). The awarding authority shall make 

further direct payments to the subcontractor forthwith after the removal of the 

basis for deductions from direct payments made as provided in parts (i) and 

(ii) of this subparagraph. 
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f. The awarding authority shall forthwith deposit the amount deducted from a 

direct payment as provided in part (iii) of subparagraph (e) in an interest-

bearing joint account in the names of the general contractor and the 

subcontractor in a bank in Massachusetts selected by the awarding authority 

or agreed upon by the general contractor and the subcontractor and shall 

notify the general contractor and the subcontractor of the date of the deposit 

and the bank receiving the deposit. The bank shall pay the amount in the 

account, including accrued interest, as provided in an agreement between 

the general contractor and the subcontractor or as determined by decree of 

a court of competent jurisdiction. 

g. All direct payments and all deductions from demands for direct payments 

deposited in an interest-bearing account or accounts in a bank pursuant to 

subparagraph (f) shall be made out of amounts payable to the general 

contractor at the time of receipt of a demand for direct payment from a 

subcontractor and out of amounts which later become payable to the general 

contractor and in the order of receipt of such demands from subcontractors. 

All direct payments shall discharge the obligation of the awarding authority to 

the general contractor to the extent of such payment. 

h. The awarding authority shall deduct from payments to a general contractor 

amounts which, together with the deposits in interest-bearing accounts 

pursuant to subparagraph (f), are sufficient to satisfy all unpaid balances of 

demands for direct payment received from subcontractors. All such amounts 

shall be earmarked for such direct payments, and the subcontractors shall 

have a right in such deductions prior to any claims against such amounts by 

creditors of the general contractor. 

i. If the subcontractor does not receive payment as provided in subparagraph 

(a) or if the general contractor does not submit a periodic estimate for the 

value of the labor or materials performed or furnished by the subcontractor 

and the subcontractor does not receive payment for same when due less the 

deductions provided for in subparagraph (a), the subcontractor may demand 

direct payment by following the procedure in subparagraph (d) and the 

general contractor may file a sworn reply as provided in that same 

subparagraph. A demand made after the first day of the month following that 

for which the subcontractor performed or furnished the labor and materials 

for which the subcontractor seeks payment shall be valid even if delivered or 

mailed prior to the time payment was due on a periodic estimate from the 

general contractor. Thereafter the awarding authority shall proceed as 

provided in subparagraph (e), (f), (g) and (h). 

2. Any assignment by a subcontractor of the rights under this section to a surety 

company furnishing a bond under the provisions of section twenty-nine of chapter 

one hundred forty-nine shall be invalid. The assignment and subrogation rights of 

the surety to amounts included in a demand for direct payment which are in the 
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possession of the awarding authority or which are on deposit pursuant to 

subparagraph (f) of paragraph (1) shall be subordinate to the rights of all 

subcontractors who are entitled to be paid under this section and who have not 

been paid in full. 

3. ''Subcontractor'' as used in this section (i) for contracts awarded as provided in 

sections forty-four A to forty-four H, inclusive, of chapter one hundred forty-nine 

shall mean a person who files a sub-bid and receives a subcontract as a result of 

that filed sub-bid or who is approved by the awarding authority in writing as a 

person performing labor or both performing labor and furnishing materials pursuant 

to a contract with the general contractor, (ii) for contracts awarded as provided in 

paragraph (a) of section thirty-nine M of chapter thirty shall mean a person 

approved by the awarding authority in writing as a person performing labor or both 

performing labor and furnishing materials pursuant to a contract with the general 

contractor, and (iii) for contracts with the commonwealth not awarded as provided 

in forty-four A to forty-four H, inclusive, of chapter one hundred forty-nine shall also 

mean a person contracting with the general contractor to supply materials used or 

employed in a public works project for a price in excess of five thousand dollars. 

4. A general contractor or a subcontractor shall enforce a claim to any portion of the 

amount of a demand for direct payment deposited as provided in subparagraph (f) 

of paragraph 1 by a petition in equity in the superior court against the other and the 

bank shall not be a necessary party. A subcontractor shall enforce a claim for 

direct payment or a right to require a deposit as provided in subparagraph (f) of 

paragraph 1 by a petition in equity in the superior court against the awarding 

authority and the general contractor shall not be a necessary party. Upon motion 

of any party the court shall advance for speedy trial any petition filed as provided in 

this paragraph. Sections fifty-nine and fifty-nine B of chapter two hundred thirty-

one shall apply to such petitions. The court shall enter an interlocutory decree 

upon which execution shall issue for any part of a claim found due pursuant to 

sections fifty-nine and fifty-nine B and, upon motion of any party, shall advance for 

speedy trial the petition to collect the remainder of the claim. Any party aggrieved 

by such interlocutory decree shall have the right to appeal therefrom as from a 

final decree. The court shall not consolidate for trial the petition of any 

subcontractor with the petition of one or more subcontractors or the same general 

contract unless the court finds that a substantial portion of the evidence of the 

same events during the course of construction (other than the fact that the claims 

sought to be consolidated arise under the same general contract) is applicable to 

the petitions sought to be consolidated and that such consolidation will prevent 

unnecessary duplication of evidence. A decree in any such proceeding shall not 

include interest on the disputed amount deposited in excess of the interest earned 

for the period of any such deposit. No person except a subcontractor filing a 

demand for direct payment for which no funds due the general contractor are 

available for direct payment shall have a right to file a petition in court of equity 

against the awarding authority claiming a demand for direct payment is premature 

and such subcontractor must file the petition before the awarding authority has 
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made a direct payment to the subcontractor and has made a deposit of the 

disputed portion as provided in part (iii) of subparagraph (e) and in subparagraph 

(f) of paragraph (1). 

5. In any petition to collect any claim for which a subcontractor has filed a demand for 

direct payment the court shall, upon motion of the general contractor, reduce by 

the amount of any deposit of a disputed amount by the awarding authority as 

provided in part (iii) of subparagraph (e) and in subparagraph (f) of paragraph (1) 

any amount held under a trustee writ or pursuant to a restraining order or 

injunction. 

MASSCHUSETTS GENERAL LAWS, CHAPTER 30, SECTION 39I 

Every contractor having a contract for the construction, alteration, maintenance, repair or 

demolition of, or addition to, any public building or public works for the commonwealth, or of any 

political subdivision thereof, shall perform all the work required by such contract in conformity 

with the plans and specifications contained therein. No willful and substantial deviation from said 

plans and specifications shall be made unless authorized in writing by the awarding authority or 

by the engineer or architect in charge of the work who is duly authorized by the awarding 

authority to approve such deviations. In order to avoid delays in the prosecution of the work 

required by such contract such deviation from the plans or specifications may be authorized by 

a written order of the awarding authority or such engineer or architect so authorized to approve 

such deviation. Within thirty days thereafter, such written order shall be confirmed by a 

certificate of the awarding authority stating: (1) If such deviation involves any substitution or 

elimination of materials, fixtures or equipment, the reasons why such materials, fixtures or 

equipment were included in the first instance and the reasons for substitution or elimination, 

and, if the deviation is of any other nature, the reasons for such deviation, giving justification 

therefor; (2) that the specified deviation does not materially injure the project as a whole; (3) that 

either the work substituted for the work specified is of the same cost and quality, or that an 

equitable adjustment has been agreed upon between the contracting agency and the contractor 

and the amount in dollars of said adjustment; and (4) that the deviation is in the best interest of 

the contracting authority. 

Such certificate shall be signed under the penalties of perjury and shall be a permanent part of 

the file record of the work contracted for. 

Whoever violates any provision of this section willfully and with intent to defraud shall be 

punished by a fine of not more than five thousand dollars or by imprisonment for not more than 

six months, or both. 

MASSCHUSETTS GENERAL LAWS, CHAPTER 30, SECTION 39J 

Notwithstanding any contrary provision of any contract for the construction, reconstruction, 

alteration, remodeling, repair or demolition of any public building or public works by the 

commonwealth, or by any county, city, town, district, board, commission or other public body, 

when the amount of the contract is more than five thousand dollars in the case of the 
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commonwealth and more than two thousand dollars in the case of any county, city, town, 

district, board, commission or other public body, a decision, by the contracting body or by any 

administrative board, official or agency, or by any architect or engineer, on a dispute, whether of 

fact or of law, arising under said contract shall not be final or conclusive if such decision is made 

in bad faith, fraudulently, capriciously, or arbitrarily is unsupported by substantial evidence, or is 

based upon error of law. 

MASSCHUSETTS GENERAL LAWS, CHAPTER 30, SECTION 39K 

Every contract for the construction, reconstruction, alteration, remodeling, repair or demolition of 

any public building by the commonwealth, or by any county, city, town, district, board, 

commission or other public body, when the amount is more than five thousand dollars in the 

case of the commonwealth and more than two thousand dollars in the case of any county, city, 

town, district, board, commission or other public body, shall contain the following paragraph:— 

Within fifteen days (30 days in the case of the commonwealth, including local housing 

authorities) after receipt from the contractor, at the place designated by the awarding authority if 

such a place is so designated, of a periodic estimate requesting payment of the amount due for 

the preceding month, the awarding authority will make a periodic payment to the contractor for 

the work performed during the preceding month and for the materials not incorporated in the 

work but delivered and suitably stored at the site (or at some location agreed upon in writing) to 

which the contractor has title or to which a subcontractor has title and has authorized the 

contractor to transfer title to the awarding authority, upon certification by the contractor that he is 

the lawful owner and that the materials are free from all encumbrances, but less (1) a retention 

based on its estimate of the fair value of its claims against the contractor and less (2) a retention 

for direct payments to subcontractors based on demands for same in accordance with the 

provisions of section thirty-nine F, and less (3) a retention not exceeding five per cent of the 

approved amount of the periodic payment. After the receipt of a periodic estimate requesting 

final payment and within sixty-five days after (a) the contractor fully completes the work or 

substantially completes the work so that the value of the work remaining to be done is, in the 

estimate of the awarding authority, less than one per cent of the original contract price, or (b) 

the contractor substantially completes the work and the awarding authority takes possession for 

occupancy, whichever occurs first, the awarding authority shall pay the contractor the entire 

balance due on the contract less (1) a retention based on its estimate of the fair value of its 

claims against the contractor and of the cost of completing the incomplete and unsatisfactory 

items of work and less (2) a retention for direct payments to subcontractors based on demands 

for same in accordance with the provisions of section thirty-nine F, or based on the record of 

payments by the contractor to the subcontractors under this contract if such record of payment 

indicates that the contractor has not paid subcontractors as provided in section thirty-nine F. If 

the awarding authority fails to make payment as herein provided, there shall be added to each 

such payment daily interest at the rate of three percentage points above the rediscount rate 

than charged by the Federal Reserve Bank of Boston commencing on the first day after said 

payment is due and continuing until the payment is delivered or mailed to the contractor; 

provided, that no interest shall be due, in any event, on the amount due on a periodic estimate 

for final payment until fifteen days (twenty-four days in the case of the commonwealth) after 

receipt of such a periodic estimate from the contractor, at the place designated by the awarding 
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authority if such a place is so designated. The contractor agrees to pay to each subcontractor a 

portion of any such interest paid in accordance with the amount due each subcontractor. 

The awarding authority may make changes in any periodic estimate submitted by the contractor 

and the payment due on said periodic estimate shall be computed in accordance with the 

changes so made, but such changes or any requirement for a corrected periodic estimate shall 

not affect the due date for the periodic payment or the date for the commencement of interest 

charges on the amount of the periodic payment computed in accordance with the changes 

made, as provided herein; provided, that the awarding authority may, within seven days after 

receipt, return to the contractor for correction, any periodic estimate which is not in the required 

form or which contains computations not arithmetically correct and, in that event, the date of 

receipt of such periodic estimate shall be the date of receipt of the corrected periodic estimate in 

proper form and with arithmetically correct computations. The date of receipt of a periodic 

estimate received on a Saturday shall be the first working day thereafter. The provisions of 

section thirty-nine G shall not apply to any contract for the construction, reconstruction, 

alteration, remodeling, repair or demolition of any public building to which this section applies. 

All periodic estimates shall be submitted to the awarding authority, or to its designee as set forth 

in writing to the contractor, and the date of receipt by the awarding authority or its designee shall 

be marked on the estimate. All periodic estimates shall contain a separate item for each filed 

subtrade and each sub-subtrade listed in sub-bid form as required by specifications and a 

column listing the amount paid to each subcontractor and sub-subcontractor as of the date the 

periodic estimate is filed. The person making payment for the awarding authority shall add the 

daily interest provided for herein to each payment for each day beyond the due date based on 

the date of receipt marked on the estimate. 

A certificate of the architect to the effect that the contractor has fully or substantially completed 

the work shall, subject to the provisions of section thirty-nine J, be conclusive for the purposes 

of this section. 

Notwithstanding the provisions of this section, at any time after the value of the work remaining 

to be done is, in the estimation of the awarding authority, less than 1 per cent of the adjusted 

contract price, or the awarding authority has determined that the contractor has substantially 

completed the work and the awarding authority has taken possession for occupancy, the 

awarding authority may send to the general contractor by certified mail, return receipt 

requested, a complete and final list of all incomplete and unsatisfactory work items, including, 

for each item on the list, a good faith estimate of the fair and reasonable cost of completing such 

item. The general contractor shall then complete all such work items within 30 days of receipt of 

such list or before the contract completion date, whichever is later. If the general contractor fails 

to complete all incomplete and unsatisfactory work items within 45 days after receipt of such 

items furnished by the awarding authority or before the contract completion date, whichever is 

later, subsequent to an additional 14 days' written notice to the general contractor by certified 

mail, return receipt requested, the awarding authority may terminate the contract and complete 

the incomplete and unsatisfactory work items and charge the cost of same to the general 

contractor and such termination shall be without prejudice to any other rights or remedies the 

awarding authority may have under the contract. The awarding authority shall note any such 
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termination in the evaluation form to be filed by the awarding authority pursuant to the 

provisions of section 44D of chapter 149. 

MASSCHUSETTS GENERAL LAWS, CHAPTER 30, SECTION 39L 

The commonwealth and every county, city, town, district, board, commission or other public 

body which, as the awarding authority, requests proposals, bids or sub-bids for any work in the 

construction, reconstruction, alteration, remodeling, repair or demolition of any public building or 

other public works (1) shall not enter into a contract for the work with, and shall not approve as a 

subcontractor furnishing labor and materials for a part of the work, a foreign corporation which 

has not filed with the awarding authority a certificate of the state secretary stating that the 

corporation has complied with requirements of section 15.03 of subdivision A of Part 15 of 

chapter 156D and the date of compliance, and further has filed all annual reports required by 

section 16.22 of subdivision B of Part 16 of said chapter 156D, and (2) shall report to the state 

secretary and to the department of corporations and taxation any foreign corporation performing 

work under such contract or subcontract, and any person, other than a corporation, performing 

work under such contract or subcontract, and residing or having a principal place of business 

outside the commonwealth. 

MASSCHUSETTS GENERAL LAWS, CHAPTER 30, SECTION 39M(b) 

b. Specifications for such contracts, and specifications for contracts awarded 

pursuant to the provisions of said sections forty-four A to forty-four L of said 

chapter one hundred and forty-nine, shall be written to provide for full 

competition for each item of material to be furnished under the contract; 

except, however, that said specifications may be otherwise written for sound 

reasons in the public interest stated in writing in the public records of the 

awarding authority or promptly given in writing by the awarding authority to 

anyone making a written request therefor, in either instance such writing to 

be prepared after reasonable investigation. Every such contract shall provide 

that an item equal to that named or described in the said specifications may 

be furnished; and an item shall be considered equal to the item so named or 

described if, in the opinion of the awarding authority: (1) it is at least equal in 

quality, durability, appearance, strength and design, (2) it will perform at 

least equally the function imposed by the general design for the public work 

being contracted for or the material being purchased, and (3) it conforms 

substantially, even with deviations, to the detailed requirements for the item 

in the said specifications. For each item of material the specifications shall 

provide for either a minimum of three named brands of material or a 

description of material which can be met by a minimum of three 

manufacturers or producers, and for the equal of any one of said name or 

described materials. 
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MASSCHUSETTS GENERAL LAWS, CHAPTER 30, SECTION 39N 

Every contract subject to section forty-four A of chapter one hundred and forty-nine or subject to 

section thirty-nine M of chapter thirty shall contain the following paragraph in its entirety and an 

awarding authority may adopt reasonable rules or regulations in conformity with that paragraph 

concerning the filing, investigation and settlement of such claims. 

If, during the progress of the work, the contractor or the awarding authority discovers that the 

actual subsurface or latent physical conditions encountered at the site differ substantially or 

materially from those shown on the plans or indicated in the contract documents either the 

contractor or the contracting authority may request an equitable adjustment in the contract price 

of the contract applying to work affected by the differing site conditions. A request for such an 

adjustment shall be in writing and shall be delivered by the party making such claim to the other 

party as soon as possible after such conditions are discovered. Upon receipt of such a claim 

from a contractor, or upon its own initiative, the contracting authority shall make an investigation 

of such physical conditions, and, if they differ substantially or materially from those shown on 

the plans or indicated in the contract documents or from those ordinarily encountered and 

generally recognized as inherent in work of the character provided for in the plans and contract 

documents and are of such a nature as to cause an increase or decrease in the cost of 

performance of the work or a change in the construction methods required for the performance 

of the work which results in an increase or decrease in the cost of the work, the contracting 

authority shall make an equitable adjustment in the contract price and the contract shall be 

modified in writing accordingly. 

MASSCHUSETTS GENERAL LAWS, CHAPTER 30, SECTION 39O 

Every contract subject to the provisions of section thirty-nine M of this chapter or subject to 

section forty-four A of chapter one hundred forty-nine shall contain the following provisions (a) 

and (b) in their entirety and, in the event a suspension, delay, interruption or failure to act of the 

awarding authority increases the cost of performance to any subcontractor, that subcontractor 

shall have the same rights against the general contractor for payment for an increase in the cost 

of his performance as provisions (a) and (b) give the general contractor against the awarding 

authority, but nothing in provisions (a) and (b) shall in any way change, modify or alter any other 

rights which the general contractor or the subcontractor may have against each other. 

a. The awarding authority may order the general contractor in writing to 

suspend, delay, or interrupt all or any part of the work for such period of time 

as it may determine to be appropriate for the convenience of the awarding 

authority; provided however, that if there is a suspension, delay or 

interruption for fifteen days or more or due to a failure of the awarding 

authority to act within the time specified in this contract, the awarding 

authority shall make an adjustment in the contract price for any increase in 

the cost of performance of this contract but shall not include any profit to the 

general contractor on such increase; and provided further, that the awarding 

authority shall not make any adjustment in the contract price under this 

provision for any suspension, delay, interruption or failure to act to the extent 
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that such is due to any cause for which this contract provides for an 

equitable adjustment of the contract price under any other contract 

provisions. 

b. The general contractor must submit the amount of a claim under provision 

(a) to the awarding authority in writing as soon as practicable after the end of 

the suspension, delay, interruption or failure to act and, in any event, not 

later than the date of final payment under this contract and, except for costs 

due to a suspension order, the awarding authority shall not approve any 

costs in the claim incurred more than twenty days before the general 

contractor notified the awarding authority in writing of the act or failure to act 

involved in the claim. 

MASSCHUSETTS GENERAL LAWS, CHAPTER 30, SECTION 39P 

Every contract subject to section thirty-nine M of this chapter or section forty-four A of chapter 

one hundred forty-nine which requires the awarding authority, any official, its architect or 

engineer to make a decision on interpretation of the specifications, approval of equipment, 

material or any other approval, or progress of the work, shall require that the decision be made 

promptly and, in any event, no later than thirty days after the written submission for decision; but 

if such decision requires extended investigation and study, the awarding authority, the official, 

architect or engineer shall, within thirty days after the receipt of the submission, give the party 

making the submission written notice of the reasons why the decision cannot be made within 

the thirty day period and the date by which the decision will be made. 

MASSCHUSETTS GENERAL LAWS, CHAPTER 30, SECTION 39R 

a. The words defined herein shall have the meaning stated below whenever 

they appear in this section: 

1) ''Contractor'' means any person, corporation, partnership, joint venture, 

sole proprietorship, or other entity awarded a contract pursuant to 

sections thirty-eight A1/2 to thirty-eight O, inclusive, of chapter seven 

and any contract awarded or executed pursuant to section eleven C of 

chapter twenty-five A, section thirty-nine M of chapter thirty, or sections 

forty-four A to forty-four H, inclusive, of chapter one hundred and forty-

nine, which is for an amount or estimated amount greater than one 

hundred thousand dollars. 

2) ''Contract'' means any contract awarded or executed pursuant to 

sections thirty-eight A1/2 to thirty-eight O, inclusive, of chapter seven 

and any contract awarded or executed pursuant to section eleven C of 

chapter twenty-five A, section thirty-nine M of chapter thirty, or sections 

forty-four A through forty-four H, inclusive, of chapter one hundred and 

forty-nine, which is for amount or estimated amount greater than one 

hundred thousand dollars. 
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3) ''Records'' means books of original entry, accounts, checks, bank 

statements and all other banking documents, correspondence, 

memoranda, invoices, computer printouts, tapes, discs, papers and 

other documents or transcribed information of any type, whether 

expressed in ordinary or machine language. 

4) ''Independent Certified Public Accountant'' means a person duly 

registered in good standing and entitled to practice as a certified public 

accountant under the laws of the place of his residence or principal 

office and who is in fact independent. In determining whether an 

accountant is independent with respect to a particular person, 

appropriate consideration should be given to all relationships between 

the accountant and that person or any affiliate thereof. Determination 

of an accountant's independence shall not be confined to the 

relationships existing in connection with the filing of reports with the 

awarding authority. 

5) ''Audit'', when used in regard to financial statements, means an 

examination of records by an independent certified public accountant 

in accordance with generally accepted accounting principles and 

auditing standards for the purpose of expressing a certified opinion 

thereon, or, in the alternative, a qualified opinion or a declination to 

express an opinion for stated reasons. 

6) ''Accountant's Report'', when used in regard to financial statements, 

means a document in which an independent certified public accountant 

indicates the scope of the audit which he has made and sets forth his 

opinion regarding the financial statements taken as a whole with a 

listing of noted exceptions and qualifications, or an assertion to the 

effect that an overall opinion cannot be expressed. When an overall 

opinion cannot be expressed the reason therefor shall be stated. An 

accountant's report shall include as a part thereof a signed statement 

by the responsible corporate officer attesting that management has 

fully disclosed all material facts to the independent certified public 

accountant, and that the audited financial statement is a true and 

complete statement of the financial condition of the contractor. 

7) ''Management'', when used herein, means the chief executive officers, 

partners, principals or other person or persons primarily responsible for 

the financial and operational policies and practices of the contractor. 

8) Accounting terms, unless otherwise defined herein, shall have a 

meaning in accordance with generally accepted accounting principles 

and auditing standards. 
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b. Subsection (a)(2) hereof notwithstanding, every agreement or contract 

awarded or executed pursuant to sections thirty-eight A1/2 to thirty-eight O, 

inclusive, of chapter seven, or eleven C of chapter twenty-five A, and 

pursuant to section thirty-nine M of chapter thirty or to section forty-four A 

through H, inclusive, of chapter one hundred and forty-nine, shall provide 

that: 

1) The contractor shall make, and keep for at least six years after final 

payment, books, records, and accounts which in reasonable detail 

accurately and fairly reflect the transactions and dispositions of the 

contractor, and 

2) until the expiration of six years after final payment, the office of 

inspector general, and the commissioner of capital asset management 

and maintenance shall have the right to examine any books, 

documents, papers or records of the contractor or of his 

subcontractors that directly pertain to, and involve transactions relating 

to, the contractor or his subcontractors, and 

3) if the agreement is a contract as defined herein, the contractor shall 

describe any change in the method of maintaining records or recording 

transactions which materially affect any statements filed with the 

awarding authority, including in his description the date of the change 

and reasons therefor, and shall accompany said description with a 

letter from the contractor's independent certified public accountant 

approving or otherwise commenting on the changes, and 

4) if the agreement is a contract as defined herein, the contractor has 

filed a statement of management on internal accounting controls as set 

forth in paragraph (c) below prior to the execution of the contract, and 

5) if the agreement is a contract as defined herein, the contractor has 

filed prior to the execution of the contracts and will continue to file 

annually, an audited financial statement for the most recent completed 

fiscal year as set forth in paragraph (d) below. 

c. Every contractor awarded a contract shall file with the awarding authority a 

statement of management as to whether the system of internal accounting 

controls of the contractor and its subsidiaries reasonably assures that: 

1) transactions are executed in accordance with management's general 

and specific authorization; 

2) transactions are recorded as necessary 

i. to permit preparation of financial statements in conformity with 

generally accepted accounting principles, and 
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ii. to maintain accountability for assets; 

3) access to assets is permitted only in accordance with management's 

general or specific authorization; and 

4) the recorded accountability for assets is compared with the existing 

assets at reasonable intervals and appropriate action was taken with 

respect to any difference. 

Every contractor awarded a contract shall also file with the awarding authority a 

statement prepared and signed by an independent certified public accountant, stating 

that he has examined the statement of management on internal accounting controls, and 

expressing an opinion as to 

1) whether the representations of management in response to this 

paragraph and paragraph (b) above are consistent with the result of 

management's evaluation of the system of internal accounting 

controls; and 

2) whether such representations of management are, in addition, 

reasonable with respect to transactions and assets in amounts which 

would be material when measured in relation to the applicant's 

financial statements. 

d. Every contractor awarded a contract by the commonwealth or by any 

political subdivision thereof shall annually file with the commissioner of 

capital asset management and maintenance during the term of the contract 

a financial statement prepared by an independent certified public accountant 

on the basis of an audit by such accountant. The final statement filed shall 

include the date of final payment. All statements shall be accompanied by an 

accountant's report. Such statements shall be made available to the 

awarding authority upon request. 

e. The office of inspector general, the commissioner of capital asset 

management and maintenance and any other awarding authority shall 

enforce the provisions of this section. The commissioner of capital asset 

management and maintenance may after providing an opportunity for the 

inspector general and other interested parties to comment, promulgate 

pursuant to the provisions of chapter thirty A such rules, regulations and 

guidelines as are necessary to effectuate the purposes of this section. Such 

rules, regulations and guidelines may be applicable to all awarding 

authorities. A contractor's failure to satisfy any of the requirements of this 

section may be grounds for debarment pursuant to section forty-four C of 

chapter one hundred and forty-nine. 

f. Records and statements required to be made, kept or filed under the 

provisions of this section shall not be public records as defined in section 
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seven of chapter four and shall not be open to public inspection; provided, 

however, that such records and statements shall be made available pursuant 

to the provisions of clause (2) of paragraph (b). 

MASSCHUSETTS GENERAL LAWS, CHAPTER 149, SECTION 34 

Every contract, except for the purchase of material or supplies, involving the employment of 

laborers, workmen, mechanics, foremen or inspectors, to which the commonwealth or any 

county or any town, subject to section thirty, is a party, shall contain a stipulation that no laborer, 

workman, mechanic, foreman or inspector working within the commonwealth, in the employ of 

the contractor, sub-contractor or other person doing or contracting to do the whole or a part of 

the work contemplated by the contract, shall be required or permitted to work more than eight 

hours in any one day or more than forty-eight hours in any one week, or more than six days in 

any one week, except in cases of emergency, or, in case any town subject to section thirty-one 

is a party to such a contract, more than eight hours in any one day, except as aforesaid; 

provided, that in contracts entered into by the department of highways for the construction or 

reconstruction of highways there may be inserted in said stipulation a provision that said 

department, or any contractor or sub-contractor for said department, may employ laborers, 

workmen, mechanics, foremen and inspectors for more than eight hours in any one day in such 

construction or reconstruction when, in the opinion of the commissioner, public necessity so 

requires. Every such contract not containing the aforesaid stipulation shall be null and void. 

MASSCHUSETTS GENERAL LAWS, CHAPTER 149, SECTION 44F 

The provisions of MGL Chapter 149, Section 44F are incorporated into the Contract by 

reference. 

MASSCHUSETTS GENERAL LAWS, CHAPTER 149, SECTION 44G 

The provisions of MGL Chapter 149, Section 44G are incorporated into the Contract by 

reference. 

MASSCHUSETTS GENERAL LAWS, CHAPTER 149, SECTION 44J 

1. No public agency or authority of the commonwealth or any political subdivision 

thereof shall award any contract for which competitive bids are required pursuant 

to section forty-four A of this chapter or section thirty-nine M of chapter thirty, or for 

which competitive proposals are required pursuant to subsection (4) of section 

forty-four E of this chapter or section eleven C of chapter twenty-five A, unless a 

notice inviting bids or proposals therefor shall have been posted no less than one 

week prior to the time specified in such notice for the receipt of said bids or 

proposals in a conspicuous place in or near the offices of the awarding authority, 

and shall have remained posted until the time so specified, and unless such notice 

shall also have been published at least once not less than two weeks prior to the 

time so specified in the central register published by the secretary of state 

pursuant to section twenty A of chapter nine and in a newspaper of general 

circulation in the locality of the proposed project, and on the COMMBUYS system 
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administered by the operational services division. Said notice shall also be 

published at such other times and in such other newspapers or trade periodicals 

as the commissioner of capital asset management and maintenance may require, 

having regard to the locality of the work involved. 

2. Said notice shall specify the time and place where plans and specifications of the 

proposed work may be had; the time and place of submission of general bids; and 

the time and place for opening of the general bids. For contracts subject to the 

provisions of sections forty-four A to H, inclusive, of this chapter, said notice shall 

also specify the time and place for submission of filed sub-bids, where required 

pursuant to section forty-four F; and the time and place for opening of said filed 

sub-bids. 

Said notice shall also provide sufficient facts concerning the nature and scope of 

such project, the type and elements of construction, and such other information as 

will assist applicants in deciding to bid on such contract. 

3. No contract or preliminary plans and specifications shall be split or divided for the 

purpose of evading the provisions of this section. 

4. General bids and filed sub-bids for any contract subject to this section shall be in 

writing and shall be opened in public at the time and place specified in the posted 

or published notice, and after being so opened shall be open to public inspection. 

5. The provisions of this section shall not apply to any transaction between the 

commonwealth and any public service corporation. 

6. The provisions of this section may be waived in cases of extreme emergency 

involving the health and safety of the people and their property, upon the written 

approval of said commissioner. The written approval shall contain a description of 

the circumstances and the reasons for the commissioner's determination. 

7. Whoever violates any provision of this section shall be punished by a fine of not 

more than ten thousand dollars or by imprisonment in the state prison for not more 

than three years or in a jail or house of correction for not more than two and one-

half years, or by both said fine and imprisonment; and in the event of final 

conviction, said person shall be incapable of holding any office of honor, trust or 

profit under the commonwealth or under any county, district of municipal agency. 

Each and every person who shall cause or conspire to cause any contract or 

preliminary plans and specifications to be split or divided for the purpose of 

evading the provisions of this section shall forfeit and pay to the commonwealth, a 

political subdivision thereof or other awarding authority subject to this section, the 

sum of not more than five thousand dollars and, in addition, such person or 

persons shall pay, apportioned among them, double the amount of damages which 

the commonwealth or political subdivision thereof or other awarding authority may 
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have sustained by reason of the doing of such act, together with the costs of the 

action. 

8. If an awarding authority rejects all general bids or does not receive any general 

bids, and advertises for a second opening of general bids with the original filed 

sub-bids as set forth in subsection (1) of section forty-four E the notice for receipt 

of such general bids may be published in the central register and elsewhere as 

required not less than one week prior to the time specified for such second 

opening of general bids. 

9. No request for proposals or invitation for bids issued under sections 38A.5 to 38O, 

inclusive, of chapter 7, section 11C of chapter 25A, section 39M of chapter 30, this 

section and sections 44A to 44H, inclusive, shall be advertised if the awarding 

authority's cost estimate is greater than 1 year old. 

MASSCHUSETTS GENERAL LAWS, CHAPTER 82, SECTION 40 

The following words, as used in this section and sections 40A to 40E, inclusive, shall have the 

following meanings:-- 

"Company'', natural gas pipeline company, petroleum or petroleum products pipeline 

company, public utility company, cable television company, municipal traffic signal 

department, and municipal utility company or department that supply gas, electricity, 

telephone, communication or cable television services or private water companies within 

the city or town where such excavation is to be made. 

"Description of excavation location'', such description shall include the name of the city 

or town, street, way, or route number where appropriate, the name of the streets at the 

nearest intersection to the excavation, the number of the buildings closest to the 

excavation or any other description, including landmarks, utility pole numbers or other 

information which will accurately define the location of the excavation. 

"Emergency'', a condition in which the safety of the public is in imminent danger, such as 

a threat to life or health or where immediate correction is required to maintain or restore 

essential public utility service. 

"Excavation'', an operation for the purpose of movement or removal of earth, rock or the 

materials in the ground including, but not limited to, digging, blasting, augering, 

backfilling, test boring, drilling, pile driving, grading, plowing in, hammering, pulling in, 

jacking in, trenching, tunneling and demolition of structures. 

"Excavator'', any entity including, but not limited to, a person, partnership, joint venture, 

trust, corporation, association, public utility, company or state or local government body 

which performs excavation operations. 
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"Marking standards'', the methods by which a company designates its facilities in 

accordance with standards established by the Common Ground Alliance and the 

American Public Works Association. 

"Non-mechanical means'', excavation using any device or tool manipulated by human 

power, including air vacuum, air blowing or similar methods of excavation designed to 

minimize direct contact with utilities. 

"Premark'', to delineate the general scope of the excavation or boring on the paved 

surface of the ground using white paint, or stakes or other suitable white markings on 

nonpaved surfaces. No premarking shall be acceptable if such marks can reasonably 

interfere with traffic or pedestrian control or are misleading to the general public. 

Premarking shall not be required of any continuous excavation that is over 500 feet in 

length. 

"Professional land surveyor'', a professional land surveyor as defined in section 81D of 

chapter 112. 

"Safety zone'', a zone designated on the surface by the use of standard color-coded 

markings which contains the width of the facilities plus not more than 18 inches on each 

side. 

"Standard color-coded markings'', red - electric power lines, cables, conduit or light 

cables; yellow - gas, oil, street petroleum, or other gaseous materials; orange - 

communications cables or conduit, alarm or signal lines; blue - water, irrigation and 

slurry lines; green - sewer and drain lines; white - premark of proposed excavation. 

"System'', the underground plant damage prevention system as defined in section 76D 

of chapter 164. 

END OF SECTION
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SECTION 00 73 00 

SUPPLEMENTARY CONDITIONS PART IV 

WAGE DETERMINATION SCHEDULES 

MASSACHUSETTS WAGE RATES 

Minimum Wage Rates as determined by the Executive Office of Labor and Workforce 

Development under the provision of the Massachusetts General Laws, Chapter 149, Sections 

26 to 27D, as amended, apply to this Project. Massachusetts Minimum Wage Rates are 

attached to the end of this Section. 

FEDERAL DAVIS-BACON WAGE RATES 

Federal Minimum Wage Rates as determined by the United States Department of Labor under 

the Davis-Bacon Act apply to this Project. Federal Minimum Wage Rates are attached to the 

end of this Section. 

END OF SECTION
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THE COMMONWEALTH OF MASSACHUSETTS

DEPARTMENT OF LABOR STANDARDS

As determined by the Director under the provisions of the 

Massachusetts General Laws, Chapter 149, Sections 26 to 27H

EXECUTIVE OFFICE OF LABOR AND WORKFORCE DEVELOPMENT

Prevailing Wage Rates
MAURA HEALEY LAUREN JONES

SecretaryGovernor

MICHAEL FLANAGAN

Construction of a 65-mgd  water treatment plant, including raw and treated water conveyance, chemical storage 

and feed equipment, dewatering, lab, chemical storage facilities, site improvements

Director

Awarding Authority: Springfield Water and Sewer Commission

City/Town:Contract Number: SWSC Bid No. 24-51 WESTFIELD

Description of Work:

Job Location: 1515 Granville Road, Westfield, Massachusetts

Wage Request Number:    20240222-026Issue Date: 02/22/2024

Information about Prevailing Wage Schedules for Awarding Authorities and Contractors 

•  The wage rates will remain in effect for the duration of the project, except in the case of multi-year public construction projects. For        

   construction projects lasting longer than one year, awarding authorities must request an updated wage schedule no later than two           

   weeks before the anniversary of the date the contract was executed by the awarding authority and the general contractor. For multi-

   year CM AT RISK projects, the awarding authority must request an annual update no later than two weeks before the anniversary date, 

   determined as the earlier of: (a) the execution date of the GMP Amendment, or (b) the execution date of the first amendment to permit 

  procurement of construction services. The annual update requirement is not applicable to 27F “rental of equipment” contracts. The  

  updated wage schedule must be provided to all contractors, including general and sub-contractors, working on the construction 

  project.

•  This wage schedule applies only to the specific project referenced at the top of this page and uniquely identified by the “Wage Request 

  Number” on all pages of this schedule. 

•  An Awarding Authority must request an updated wage schedule if it has not opened bids or selected a contractor within 90 days of the 

  date of issuance of the wage schedule. For CM AT RISK projects (bid pursuant to G.L. c.149A), the earlier of: (a) the execution date of the  

  GMP Amendment, or (b) the bid for the first construction scope of work must be within 90-days of the wage schedule issuance date.

•  The wage schedule shall be incorporated in any advertisement or call for bids for the project as required by M.G.L. c. 149, § 27. The wage 

  schedule shall be made a part of the contract awarded for the project. The wage schedule must be posted in a conspicuous place at the 

  work site for the life of the project in accordance with M.G.L. c. 149 § 27. The wages listed on the wage schedule must be paid to 

  employees performing construction work on the project whether they are employed by the prime contractor, a filed sub-bidder, or a sub-

  contractor.

•  Apprentices working on the project are required to be registered with the Massachusetts Division of Apprentice Standards (DAS). 

  Apprentices must keep their apprentice identification card on their persons during all work hours on the project. An apprentice registered  

  with DAS may be paid the lower apprentice wage rate at the applicable step as provided on the prevailing wage schedule. Any apprentice 

  not registered with DAS regardless of whether they are registered with another federal, state, local, or private agency must be paid the 

  journeyworker's rate.

•  Every contractor or subcontractor working on the construction project must submit weekly payroll reports and a Statement of 

  Compliance directly to the awarding authority by mail or email and keep them on file for three years. Each weekly payroll report must 

  contain: the employee’s name, address, occupational classification, hours worked, and wages paid. Do not submit weekly payroll reports 

  to DLS. For a sample payroll reporting form go to http://www.mass.gov/dols/pw. 

•  Contractors with questions about the wage rates or classifications included on the wage schedule have an affirmative obligation to 

  inquire with DLS at (617) 626-6953. 

•  Contractors must obtain the wage schedules from awarding authorities. Failure of a contractor or subcontractor to pay the prevailing 

  wage rates listed on the wage schedule to all employees who perform construction work on the project is a violation of the law and 

  subjects the contractor or subcontractor to civil and criminal penalties.

•  Employees not receiving the prevailing wage rate set forth on the wage schedule may file a complaint with the Fair Labor Division of the 

  office of the Attorney General at (617) 727-3465. 

KIM DRISCOLL 

Lt. Governor
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Classification Total RateBase Wage Health Pension
Supplemental

Unemployment
Effective Date

Construction

(2 AXLE) DRIVER - EQUIPMENT
TEAMSTERS JOINT COUNCIL NO. 10 ZONE B

$72.69 01/01/2024 $15.07 $0.00 $38.95 $18.67

$73.69 06/01/2024 $15.07 $0.00 $39.95 $18.67

$75.19 12/01/2024 $15.07 $0.00 $39.95 $20.17

$75.69 01/01/2025 $15.57 $0.00 $39.95 $20.17

$76.69 06/01/2025 $15.57 $0.00 $40.95 $20.17

$78.30 12/01/2025 $15.57 $0.00 $40.95 $21.78

$78.90 01/01/2026 $16.17 $0.00 $40.95 $21.78

$79.90 06/01/2026 $16.17 $0.00 $41.95 $21.78

$81.64 12/01/2026 $16.17 $0.00 $41.95 $23.52

$82.24 01/01/2027 $16.77 $0.00 $41.95 $23.52

(3 AXLE) DRIVER - EQUIPMENT
TEAMSTERS JOINT COUNCIL NO. 10 ZONE B

$72.76 01/01/2024 $15.07 $0.00 $39.02 $18.67

$73.76 06/01/2024 $15.07 $0.00 $40.02 $18.67

$75.26 12/01/2024 $15.07 $0.00 $40.02 $20.17

$75.76 01/01/2025 $15.57 $0.00 $40.02 $20.17

$76.76 06/01/2025 $15.57 $0.00 $41.02 $20.17

$78.37 12/01/2025 $15.57 $0.00 $41.02 $21.78

$78.97 01/01/2026 $16.17 $0.00 $41.02 $21.78

$79.97 06/01/2026 $16.17 $0.00 $42.02 $21.78

$81.71 12/01/2026 $16.17 $0.00 $42.02 $23.52

$82.31 01/01/2027 $16.77 $0.00 $42.02 $23.52

(4 & 5 AXLE) DRIVER - EQUIPMENT
TEAMSTERS JOINT COUNCIL NO. 10 ZONE B

$72.88 01/01/2024 $15.07 $0.00 $39.14 $18.67

$73.88 06/01/2024 $15.07 $0.00 $40.14 $18.67

$75.38 12/01/2024 $15.07 $0.00 $40.14 $20.17

$75.88 01/01/2025 $15.57 $0.00 $40.14 $20.17

$76.88 06/01/2025 $15.57 $0.00 $41.14 $20.17

$78.49 12/01/2025 $15.57 $0.00 $41.14 $21.78

$79.09 01/01/2026 $16.17 $0.00 $41.14 $21.78

$80.09 06/01/2026 $16.17 $0.00 $42.14 $21.78

$81.83 12/01/2026 $16.17 $0.00 $42.14 $23.52

$82.43 01/01/2027 $16.77 $0.00 $42.14 $23.52

ADS/SUBMERSIBLE PILOT
PILE DRIVER LOCAL 56 (ZONE 3)

$135.57 08/01/2020 $9.40 $0.00 $103.05 $23.12

For apprentice rates see "Apprentice- PILE DRIVER"

AIR TRACK OPERATOR
LABORERS - ZONE 3 (BUILDING & SITE)

$60.87 12/01/2023 $9.65 $0.00 $34.38 $16.84

For apprentice rates see "Apprentice- LABORER"

AIR TRACK OPERATOR (HEAVY & HIGHWAY)
LABORERS - ZONE 3 (HEAVY & HIGHWAY)

$58.81 12/01/2023 $9.65 $0.00 $34.38 $14.78

$60.01 06/01/2024 $9.65 $0.00 $35.58 $14.78

$61.21 12/01/2024 $9.65 $0.00 $36.78 $14.78

$62.46 06/01/2025 $9.65 $0.00 $38.03 $14.78

$63.70 12/01/2025 $9.65 $0.00 $39.27 $14.78

$65.00 06/01/2026 $9.65 $0.00 $40.57 $14.78

$66.29 12/01/2026 $9.65 $0.00 $41.86 $14.78
For apprentice rates see "Apprentice- LABORER (Heavy and Highway)
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Classification Total RateBase Wage Health Pension
Supplemental

Unemployment
Effective Date

ASBESTOS WORKER (PIPES & TANKS)
HEAT & FROST INSULATORS LOCAL 6 (SPRINGFIELD)

$61.77 12/01/2023 $14.50 $0.00 $36.72 $10.55

$62.67 06/01/2024 $14.50 $0.00 $37.62 $10.55

$63.57 12/01/2024 $14.50 $0.00 $38.52 $10.55

$64.47 06/01/2025 $14.50 $0.00 $39.42 $10.55

$65.37 12/01/2025 $14.50 $0.00 $40.32 $10.55

ASPHALT RAKER
LABORERS - ZONE 3 (BUILDING & SITE)

$60.37 12/01/2023 $9.65 $0.00 $33.88 $16.84

For apprentice rates see "Apprentice- LABORER"

ASPHALT RAKER (HEAVY & HIGHWAY)
LABORERS - ZONE 3 (HEAVY & HIGHWAY)

$58.31 12/01/2023 $9.65 $0.00 $33.88 $14.78

$59.51 06/01/2024 $9.65 $0.00 $35.08 $14.78

$60.71 12/01/2024 $9.65 $0.00 $36.28 $14.78

$61.96 06/01/2025 $9.65 $0.00 $37.53 $14.78

$63.20 12/01/2025 $9.65 $0.00 $38.77 $14.78

$64.50 06/01/2026 $9.65 $0.00 $40.07 $14.78

$65.79 12/01/2026 $9.65 $0.00 $41.36 $14.78
For apprentice rates see "Apprentice- LABORER (Heavy and Highway)

AUTOMATIC GRADER-EXCAVATOR (RECLAIMER)
OPERATING ENGINEERS LOCAL 98

$68.49 12/01/2023 $13.78 $0.00 $39.56 $15.15

For apprentice rates see "Apprentice- OPERATING ENGINEERS"

BACKHOE/FRONT-END LOADER OPERATOR
OPERATING ENGINEERS LOCAL 98

$68.49 12/01/2023 $13.78 $0.00 $39.56 $15.15

For apprentice rates see "Apprentice- OPERATING ENGINEERS"

BARCO-TYPE JUMPING TAMPER
LABORERS - ZONE 3 (BUILDING & SITE)

$60.37 12/01/2023 $9.65 $0.00 $33.88 $16.84

For apprentice rates see "Apprentice- LABORER"

BATCH/CEMENT PLANT - ON SITE
OPERATING ENGINEERS LOCAL 98

$67.56 12/01/2023 $13.38 $0.00 $39.03 $15.15

For apprentice rates see "Apprentice- OPERATING ENGINEERS"

BLOCK PAVER, RAMMER / CURB SETTER
LABORERS - ZONE 3 (BUILDING & SITE)

$60.87 12/01/2023 $9.65 $0.00 $34.38 $16.84

For apprentice rates see "Apprentice- LABORER"

BLOCK PAVER, RAMMER / CURB SETTER (HEAVY & 

HIGHWAY)
LABORERS - ZONE 3 (HEAVY & HIGHWAY)

$58.81 12/01/2023 $9.65 $0.00 $34.38 $14.78

$60.01 06/01/2024 $9.65 $0.00 $35.58 $14.78

$61.21 12/01/2024 $9.65 $0.00 $36.78 $14.78

$62.46 06/01/2025 $9.65 $0.00 $38.03 $14.78

$63.70 12/01/2025 $9.65 $0.00 $39.27 $14.78

$65.00 06/01/2026 $9.65 $0.00 $40.57 $14.78

$66.29 12/01/2026 $9.65 $0.00 $41.86 $14.78
For apprentice rates see "Apprentice- LABORER (Heavy and Highway)

BOILER MAKER
BOILERMAKERS LOCAL 29

$75.79 01/01/2024 $7.07 $0.00 $48.12 $20.60
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Classification Total RateBase Wage Health Pension
Supplemental

Unemployment
Effective Date

BRICK/PLASTER/CEMENT MASON - Local 3 Springfield/PittsfieldApprentice -

02/01/2024

Health Pension
Supplemental

UnemploymentStep Apprentice Base Wage Total Ratepercent

Effective Date -

 1 $25.41 $11.49 $21.46 $0.00 $58.36 50

 2 $30.49 $11.49 $21.46 $0.00 $63.44 60

 3 $35.57 $11.49 $21.46 $0.00 $68.52 70

 4 $40.65 $11.49 $21.46 $0.00 $73.60 80

 5 $45.73 $11.49 $21.46 $0.00 $78.68 90

08/01/2024

Health Pension
Supplemental

UnemploymentStep Apprentice Base Wage Total Ratepercent

Effective Date -

 1 $26.03 $11.49 $21.46 $0.00 $58.98 50

 2 $31.24 $11.49 $21.46 $0.00 $64.19 60

 3 $36.44 $11.49 $21.46 $0.00 $69.39 70

 4 $41.65 $11.49 $21.46 $0.00 $74.60 80

 5 $46.85 $11.49 $21.46 $0.00 $79.80 90

Notes: 

     

     

Apprentice to Journeyworker Ratio:1:5

BULLDOZER/POWER SHOVEL/TREE SHREDDER

                                                    /CLAM SHELLOPERATING 

ENGINEERS LOCAL 98

$68.49 12/01/2023 $13.78 $0.00 $39.56 $15.15

For apprentice rates see "Apprentice- OPERATING ENGINEERS"

CAISSON & UNDERPINNING BOTTOM MAN
LABORERS - FOUNDATION AND MARINE

$73.35 12/01/2023 $9.65 $0.00 $45.48 $18.22

$74.83 06/01/2024 $9.65 $0.00 $46.96 $18.22

$76.30 12/01/2024 $9.65 $0.00 $48.43 $18.22

$77.80 06/01/2025 $9.65 $0.00 $49.93 $18.22

$79.30 12/01/2025 $9.65 $0.00 $51.43 $18.22

$80.85 06/01/2026 $9.65 $0.00 $52.98 $18.22

$82.35 12/01/2026 $9.65 $0.00 $54.48 $18.22
For apprentice rates see "Apprentice- LABORER"

CAISSON & UNDERPINNING LABORER
LABORERS - FOUNDATION AND MARINE

$72.20 12/01/2023 $9.65 $0.00 $44.33 $18.22

$73.68 06/01/2024 $9.65 $0.00 $45.81 $18.22

$75.15 12/01/2024 $9.65 $0.00 $47.28 $18.22

$76.65 06/01/2025 $9.65 $0.00 $48.78 $18.22

$78.15 12/01/2025 $9.65 $0.00 $50.28 $18.22

$79.70 06/01/2026 $9.65 $0.00 $51.83 $18.22

$81.20 12/01/2026 $9.65 $0.00 $53.33 $18.22
For apprentice rates see "Apprentice- LABORER"
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Classification Total RateBase Wage Health Pension
Supplemental

Unemployment
Effective Date

CAISSON & UNDERPINNING TOP MAN
LABORERS - FOUNDATION AND MARINE

$72.20 12/01/2023 $9.65 $0.00 $44.33 $18.22

$73.68 06/01/2024 $9.65 $0.00 $45.81 $18.22

$75.15 12/01/2024 $9.65 $0.00 $47.28 $18.22

$76.65 06/01/2025 $9.65 $0.00 $48.78 $18.22

$78.15 12/01/2025 $9.65 $0.00 $50.28 $18.22

$79.70 06/01/2026 $9.65 $0.00 $51.83 $18.22

$81.20 12/01/2026 $9.65 $0.00 $53.33 $18.22
For apprentice rates see "Apprentice- LABORER"

CARBIDE CORE DRILL OPERATOR
LABORERS - ZONE 3 (BUILDING & SITE)

$60.37 12/01/2023 $9.65 $0.00 $33.88 $16.84

For apprentice rates see "Apprentice- LABORER"

CARPENTER
CARPENTERS LOCAL 336 - HAMPDEN HAMPSHIRE FRANKLIN

$66.57 09/01/2023 $7.91 $0.00 $40.51 $18.15

$67.47 03/01/2024 $7.91 $0.00 $41.41 $18.15

$68.42 09/01/2024 $7.91 $0.00 $42.36 $18.15

$69.32 03/01/2025 $7.91 $0.00 $43.26 $18.15

$70.27 09/01/2025 $7.91 $0.00 $44.21 $18.15

$71.17 03/01/2026 $7.91 $0.00 $45.11 $18.15

$72.12 09/01/2026 $7.91 $0.00 $46.06 $18.15

$73.02 03/01/2027 $7.91 $0.00 $46.96 $18.15
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Classification Total RateBase Wage Health Pension
Supplemental

Unemployment
Effective Date

CARPENTER - Local 336 Hampden Hampshire FranklinApprentice -

09/01/2023

Health Pension
Supplemental

UnemploymentStep Apprentice Base Wage Total Ratepercent

Effective Date -

 1 $20.26 $7.91 $1.38 $0.00 $29.55 50

 2 $24.31 $7.91 $1.38 $0.00 $33.60 60

 3 $28.36 $7.91 $13.95 $0.00 $50.22 70

 4 $30.38 $7.91 $13.95 $0.00 $52.24 75

 5 $32.41 $7.91 $15.35 $0.00 $55.67 80

 6 $32.41 $7.91 $15.35 $0.00 $55.67 80

 7 $36.46 $7.91 $16.75 $0.00 $61.12 90

 8 $36.46 $7.91 $16.75 $0.00 $61.12 90

03/01/2024

Health Pension
Supplemental

UnemploymentStep Apprentice Base Wage Total Ratepercent

Effective Date -

 1 $20.71 $7.91 $1.38 $0.00 $30.00 50

 2 $24.85 $7.91 $1.38 $0.00 $34.14 60

 3 $28.99 $7.91 $13.95 $0.00 $50.85 70

 4 $31.06 $7.91 $13.95 $0.00 $52.92 75

 5 $33.13 $7.91 $15.35 $0.00 $56.39 80

 6 $33.13 $7.91 $15.35 $0.00 $56.39 80

 7 $37.27 $7.91 $16.75 $0.00 $61.93 90

 8 $37.27 $7.91 $16.75 $0.00 $61.93 90

Notes: 

     % Indentured After 10/1/17; 45/45/55/55/70/70/80/80

     Step 1&2 $26.46/ 3&4 $31.82/ 5&6 $50.38/ 7&8 $55.77

Apprentice to Journeyworker Ratio:1:5

CARPENTER WOOD FRAME
CARPENTERS-ZONE 3 (Wood Frame)

$37.37 10/01/2023 $7.02 $0.00 $25.55 $4.80

$38.47 10/01/2024 $7.02 $0.00 $26.65 $4.80

$39.57 10/01/2025 $7.02 $0.00 $27.75 $4.80

$40.67 10/01/2026 $7.02 $0.00 $28.85 $4.80
All Aspects of New Wood Frame Work
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Classification Total RateBase Wage Health Pension
Supplemental

Unemployment
Effective Date

CARPENTER (Wood Frame) - Zone 3Apprentice -

10/01/2023

Health Pension
Supplemental

UnemploymentStep Apprentice Base Wage Total Ratepercent

Effective Date -

 1 $15.33 $7.02 $0.00 $0.00 $22.35 60

 2 $15.33 $7.02 $0.00 $0.00 $22.35 60

 3 $16.61 $7.02 $1.00 $0.00 $24.63 65

 4 $17.89 $7.02 $1.00 $0.00 $25.91 70

 5 $19.16 $7.02 $4.80 $0.00 $30.98 75

 6 $20.44 $7.02 $4.80 $0.00 $32.26 80

 7 $21.72 $7.02 $4.80 $0.00 $33.54 85

 8 $23.00 $7.02 $4.80 $0.00 $34.82 90

10/01/2024

Health Pension
Supplemental

UnemploymentStep Apprentice Base Wage Total Ratepercent

Effective Date -

 1 $15.99 $7.02 $0.00 $0.00 $23.01 60

 2 $15.99 $7.02 $0.00 $0.00 $23.01 60

 3 $17.32 $7.02 $1.00 $0.00 $25.34 65

 4 $18.66 $7.02 $1.00 $0.00 $26.68 70

 5 $19.99 $7.02 $4.80 $0.00 $31.81 75

 6 $21.32 $7.02 $4.80 $0.00 $33.14 80

 7 $22.65 $7.02 $4.80 $0.00 $34.47 85

 8 $23.99 $7.02 $4.80 $0.00 $35.81 90

Notes: 

     % Indentured After 10/1/17; 45/45/55/55/70/70/80/80

     Step 1&2 $18.52/ 3&4 $21.07/ 5&6 $28.70/ 7&8 $31.26

Apprentice to Journeyworker Ratio:1:5

CEMENT MASONRY/PLASTERING
BRICKLAYERS LOCAL 3 (SPRINGFIELD/PITTSFIELD)

$77.49 01/01/2024 $12.90 $1.25 $44.68 $18.66

CEMENT MASONRY/PLASTERING - Springfield/PittsfieldApprentice -

01/01/2024

Health Pension
Supplemental

UnemploymentStep Apprentice Base Wage Total Ratepercent

Effective Date -

 1 $22.34 $12.90 $15.86 $0.00 $51.10 50

 2 $26.81 $12.90 $18.66 $1.25 $59.62 60

 3 $29.04 $12.90 $18.66 $1.25 $61.85 65

 4 $31.28 $12.90 $18.66 $1.25 $64.09 70

 5 $33.51 $12.90 $18.66 $1.25 $66.32 75

 6 $35.74 $12.90 $18.66 $1.25 $68.55 80

 7 $40.21 $12.90 $18.66 $1.25 $73.02 90

Notes: 

     Steps 3,4 are 500 hrs. All other steps are 1,000 hrs.

     

Apprentice to Journeyworker Ratio:1:3
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Classification Total RateBase Wage Health Pension
Supplemental

Unemployment
Effective Date

CHAIN SAW OPERATOR
LABORERS - ZONE 3 (BUILDING & SITE)

$60.37 12/01/2023 $9.65 $0.00 $33.88 $16.84

For apprentice rates see "Apprentice- LABORER"

COMPRESSOR OPERATOR
OPERATING ENGINEERS LOCAL 98

$67.56 12/01/2023 $13.38 $0.00 $39.03 $15.15

For apprentice rates see "Apprentice- OPERATING ENGINEERS"

CRANE OPERATOR
OPERATING ENGINEERS LOCAL 98

$71.99 12/01/2023 $13.78 $0.00 $43.06 $15.15

For apprentice rates see "Apprentice- OPERATING ENGINEERS"

DELEADER (BRIDGE)
PAINTERS LOCAL 35 - ZONE 3

$89.96 01/01/2024 $9.95 $0.00 $56.06 $23.95

$91.16 07/01/2024 $9.95 $0.00 $57.26 $23.95

$92.36 01/01/2025 $9.95 $0.00 $58.46 $23.95

PAINTER Local 35  - BRIDGES/TANKSApprentice -

01/01/2024

Health Pension
Supplemental

UnemploymentStep Apprentice Base Wage Total Ratepercent

Effective Date -

 1 $28.03 $9.95 $0.00 $0.00 $37.98 50

 2 $30.83 $9.95 $6.66 $0.00 $47.44 55

 3 $33.64 $9.95 $7.26 $0.00 $50.85 60

 4 $36.44 $9.95 $7.87 $0.00 $54.26 65

 5 $39.24 $9.95 $20.32 $0.00 $69.51 70

 6 $42.05 $9.95 $20.93 $0.00 $72.93 75

 7 $44.85 $9.95 $21.53 $0.00 $76.33 80

 8 $50.45 $9.95 $22.74 $0.00 $83.14 90

07/01/2024

Health Pension
Supplemental

UnemploymentStep Apprentice Base Wage Total Ratepercent

Effective Date -

 1 $28.63 $9.95 $0.00 $0.00 $38.58 50

 2 $31.49 $9.95 $6.66 $0.00 $48.10 55

 3 $34.36 $9.95 $7.26 $0.00 $51.57 60

 4 $37.22 $9.95 $7.87 $0.00 $55.04 65

 5 $40.08 $9.95 $20.32 $0.00 $70.35 70

 6 $42.95 $9.95 $20.93 $0.00 $73.83 75

 7 $45.81 $9.95 $21.53 $0.00 $77.29 80

 8 $51.53 $9.95 $22.74 $0.00 $84.22 90

Notes: 

     Steps are 750 hrs.

     

Apprentice to Journeyworker Ratio:1:1

DEMO: ADZEMAN
LABORERS - ZONE 3 (BUILDING & SITE)

$72.20 12/01/2023 $9.40 $0.00 $44.98 $17.82

For apprentice rates see "Apprentice- LABORER"

DEMO: BACKHOE/LOADER/HAMMER OPERATOR
LABORERS - ZONE 3 (BUILDING & SITE)

$73.20 12/01/2023 $9.65 $0.00 $45.48 $18.07

For apprentice rates see "Apprentice- LABORER"

DEMO: BURNERS
LABORERS - ZONE 3 (BUILDING & SITE)

$72.95 12/01/2023 $9.40 $0.00 $45.73 $17.82
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Classification Total RateBase Wage Health Pension
Supplemental

Unemployment
Effective Date

For apprentice rates see "Apprentice- LABORER"

DEMO: CONCRETE CUTTER/SAWYER
LABORERS - ZONE 3 (BUILDING & SITE)

$73.20 12/01/2023 $9.65 $0.00 $45.48 $18.07

For apprentice rates see "Apprentice- LABORER"

DEMO: JACKHAMMER OPERATOR
LABORERS - ZONE 3 (BUILDING & SITE)

$72.95 12/01/2023 $9.40 $0.00 $45.73 $17.82

For apprentice rates see "Apprentice- LABORER"

DEMO: WRECKING LABORER
LABORERS - ZONE 3 (BUILDING & SITE)

$72.20 12/01/2023 $9.40 $0.00 $44.98 $17.82

For apprentice rates see "Apprentice- LABORER"

DIVER
PILE DRIVER LOCAL 56 (ZONE 3)

$101.22 08/01/2020 $9.40 $0.00 $68.70 $23.12

For apprentice rates see "Apprentice- PILE DRIVER"

DIVER TENDER
PILE DRIVER LOCAL 56 (ZONE 3)

$81.59 08/01/2020 $9.40 $0.00 $49.07 $23.12

For apprentice rates see "Apprentice- PILE DRIVER"

DIVER TENDER (EFFLUENT)
PILE DRIVER LOCAL 56 (ZONE 3)

$106.12 08/01/2020 $9.40 $0.00 $73.60 $23.12

For apprentice rates see "Apprentice- PILE DRIVER"

DIVER/SLURRY (EFFLUENT)
PILE DRIVER LOCAL 56 (ZONE 3)

$135.57 08/01/2020 $9.40 $0.00 $103.05 $23.12

For apprentice rates see "Apprentice- PILE DRIVER"

DRAWBRIDGE OPERATOR (Construction)
DRAWBRIDGE - SEIU LOCAL 888

$37.53 07/01/2020 $6.67 $0.16 $26.77 $3.93

ELECTRICIAN (Including Core Drilling)
ELECTRICIANS LOCAL 7

$76.37 12/31/2023 $12.75 $0.00 $49.01 $14.61

$77.87 06/30/2024 $13.00 $0.00 $50.01 $14.86

$79.37 12/29/2024 $13.25 $0.00 $51.06 $15.06

$80.87 06/29/2025 $13.50 $0.00 $52.16 $15.21

$82.37 12/28/2025 $13.75 $0.00 $53.26 $15.36

$83.87 06/28/2026 $14.00 $0.00 $54.41 $15.46

$85.37 01/03/2027 $14.25 $0.00 $55.56 $15.56
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Classification Total RateBase Wage Health Pension
Supplemental

Unemployment
Effective Date

ELECTRICIAN - Local 7Apprentice -

12/31/2023

Health Pension
Supplemental

UnemploymentStep Apprentice Base Wage Total Ratepercent

Effective Date -

 1 $19.60 $7.65 $0.59 $0.00 $27.84 40

 2 $22.05 $7.65 $0.66 $0.00 $30.36 45

 3 $24.51 $12.75 $7.34 $0.00 $44.60 50

 4 $26.96 $12.75 $7.41 $0.00 $47.12 55

 5 $31.86 $12.75 $9.52 $0.00 $54.13 65

 6 $34.31 $12.75 $10.90 $0.00 $57.96 70

06/30/2024

Health Pension
Supplemental

UnemploymentStep Apprentice Base Wage Total Ratepercent

Effective Date -

 1 $20.00 $7.80 $0.60 $0.00 $28.40 40

 2 $22.50 $7.80 $0.68 $0.00 $30.98 45

 3 $25.01 $13.00 $7.40 $0.00 $45.41 50

 4 $27.51 $13.00 $7.48 $0.00 $47.99 55

 5 $32.51 $13.00 $9.64 $0.00 $55.15 65

 6 $35.01 $13.00 $11.06 $0.00 $59.07 70

Notes: 

     Steps 1-2 are 1000 hrs; Steps 3-6 are 1500 hrs.

     

Apprentice to Journeyworker Ratio:2:3****

ELEVATOR CONSTRUCTOR
ELEVATOR CONSTRUCTORS LOCAL 41

$99.12 01/01/2024 $16.18 $0.00 $61.98 $20.96

$100.47 01/01/2025 $16.28 $0.00 $62.83 $21.36

$101.82 01/01/2026 $16.38 $0.00 $63.68 $21.76

$103.17 01/01/2027 $16.48 $0.00 $64.53 $22.16
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Classification Total RateBase Wage Health Pension
Supplemental

Unemployment
Effective Date

ELEVATOR CONSTRUCTOR - Local 41Apprentice -

01/01/2024

Health Pension
Supplemental

UnemploymentStep Apprentice Base Wage Total Ratepercent

Effective Date -

 1 $30.99 $16.18 $0.00 $0.00 $47.17 50

 2 $34.09 $16.18 $20.96 $0.00 $71.23 55

 3 $40.29 $16.18 $20.96 $0.00 $77.43 65

 4 $43.39 $16.18 $20.96 $0.00 $80.53 70

 5 $49.58 $16.18 $20.96 $0.00 $86.72 80

01/01/2025

Health Pension
Supplemental

UnemploymentStep Apprentice Base Wage Total Ratepercent

Effective Date -

 1 $31.42 $16.28 $0.00 $0.00 $47.70 50

 2 $34.56 $16.28 $21.36 $0.00 $72.20 55

 3 $40.84 $16.28 $21.36 $0.00 $78.48 65

 4 $43.98 $16.28 $21.36 $0.00 $81.62 70

 5 $50.26 $16.28 $21.36 $0.00 $87.90 80

Notes: 

     Steps 1-2 are 6 mos.; Steps 3-5 are 1 year

     

Apprentice to Journeyworker Ratio:1:1

ELEVATOR CONSTRUCTOR HELPER
ELEVATOR CONSTRUCTORS LOCAL 41

$80.53 01/01/2024 $16.18 $0.00 $43.39 $20.96

$81.62 01/01/2025 $16.28 $0.00 $43.98 $21.36

$82.72 01/01/2026 $16.38 $0.00 $44.58 $21.76

$83.81 01/01/2027 $16.48 $0.00 $45.17 $22.16
For apprentice rates see "Apprentice - ELEVATOR CONSTRUCTOR"

FENCE & GUARD RAIL ERECTOR (HEAVY & HIGHWAY)
LABORERS - ZONE 3 (HEAVY & HIGHWAY)

$58.31 12/01/2023 $9.65 $0.00 $33.88 $14.78

$59.51 06/01/2024 $9.65 $0.00 $35.08 $14.78

$60.71 12/01/2024 $9.65 $0.00 $36.28 $14.78

$61.96 06/01/2025 $9.65 $0.00 $37.53 $14.78

$63.20 12/01/2025 $9.65 $0.00 $38.77 $14.78

$64.50 06/01/2026 $9.65 $0.00 $40.07 $14.78

$65.79 12/01/2026 $9.65 $0.00 $41.36 $14.78
For apprentice rates see "Apprentice- LABORER (Heavy and Highway)

FIELD ENG.INST/ROD-BLDG,SITE,HVY/HWY
OPERATING ENGINEERS LOCAL 98

$27.74 06/01/1999 $4.80 $0.00 $18.84 $4.10

FIELD ENG.PARTY CHIEF:BLDG,SITE,HVY/HWY
OPERATING ENGINEERS LOCAL 98

$30.23 06/01/1999 $4.80 $0.00 $21.33 $4.10

FIELD ENG.SURVEY CHIEF-BLDG,SITE,HVY/HWY
OPERATING ENGINEERS LOCAL 98

$31.23 06/01/1999 $4.80 $0.00 $22.33 $4.10
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Classification Total RateBase Wage Health Pension
Supplemental

Unemployment
Effective Date

FIRE ALARM INSTALLER
ELECTRICIANS LOCAL 7

$76.37 12/31/2023 $12.75 $0.00 $49.01 $14.61

$77.87 06/30/2024 $13.00 $0.00 $50.01 $14.86

$79.37 12/29/2024 $13.25 $0.00 $51.06 $15.06

$80.87 06/29/2025 $13.50 $0.00 $52.16 $15.21

$82.37 12/28/2025 $13.75 $0.00 $53.26 $15.36

$83.87 06/28/2026 $14.00 $0.00 $54.41 $15.46

$85.37 01/03/2027 $14.25 $0.00 $55.56 $15.56
For apprentice rates see "Apprentice- ELECTRICIAN"

FIRE ALARM REPAIR / MAINTENANCE

                                         / COMMISSIONINGELECTRICIANS 

LOCAL 7

$76.37 12/31/2023 $12.75 $0.00 $49.01 $14.61

$77.87 06/30/2024 $13.00 $0.00 $50.01 $14.86

$79.37 12/29/2024 $13.25 $0.00 $51.06 $15.06

$80.87 06/29/2025 $13.50 $0.00 $52.16 $15.21

$82.37 12/28/2025 $13.75 $0.00 $53.26 $15.36

$83.87 06/28/2026 $14.00 $0.00 $54.41 $15.46

$85.37 01/03/2027 $14.25 $0.00 $55.56 $15.56
For apprentice rates see "Apprentice- TELECOMMUNICATIONS TECHNICIAN"

FIREMAN
OPERATING ENGINEERS LOCAL 98

$67.56 12/01/2023 $13.38 $0.00 $39.03 $15.15

OPERATING ENGINEERS - Local 98 Class 3Apprentice -

12/01/2023

Health Pension
Supplemental

UnemploymentStep Apprentice Base Wage Total Ratepercent

Effective Date -

 1 $23.42 $13.38 $15.15 $0.00 $51.95 60

 2 $27.32 $13.38 $15.15 $0.00 $55.85 70

 3 $31.22 $13.38 $15.15 $0.00 $59.75 80

 4 $35.13 $13.38 $15.15 $0.00 $63.66 90

Notes: 

     Steps 1-2 are 1000 hrs.; Steps 3-4 are 2000 hrs.

     

Apprentice to Journeyworker Ratio:1:6

FLAGGER & SIGNALER (HEAVY & HIGHWAY)
LABORERS - ZONE 3 (HEAVY & HIGHWAY)

$49.79 12/01/2023 $9.65 $0.00 $25.48 $14.66

$50.82 06/01/2024 $9.65 $0.00 $26.51 $14.66

$50.82 12/01/2024 $9.65 $0.00 $26.51 $14.66

$51.90 06/01/2025 $9.65 $0.00 $27.59 $14.66

$51.90 12/01/2025 $9.65 $0.00 $27.59 $14.66

$53.02 06/01/2026 $9.65 $0.00 $28.71 $14.66

$53.02 12/01/2026 $9.65 $0.00 $28.71 $14.66
For apprentice rates see "Apprentice- LABORER (Heavy and Highway)

FLOORCOVERER
FLOORCOVERERS LOCAL 2168 ZONE III

$65.53 03/01/2023 $7.31 $0.00 $40.07 $18.15
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Classification Total RateBase Wage Health Pension
Supplemental

Unemployment
Effective Date

FLOORCOVERER - Local 2168 Zone IIIApprentice -

03/01/2023

Health Pension
Supplemental

UnemploymentStep Apprentice Base Wage Total Ratepercent

Effective Date -

 1 $20.04 $7.31 $1.38 $0.00 $28.73 50

 2 $22.04 $7.31 $1.38 $0.00 $30.73 55

 3 $24.04 $7.31 $2.76 $0.00 $34.11 60

 4 $26.05 $7.31 $2.76 $0.00 $36.12 65

 5 $28.05 $7.31 $15.39 $0.00 $50.75 70

 6 $30.05 $7.31 $15.39 $0.00 $52.75 75

 7 $32.06 $7.31 $16.77 $0.00 $56.14 80

 8 $34.06 $7.31 $16.77 $0.00 $58.14 85

Notes: Steps are 750 hrs.

     % After 10/1/17; 45/45/55/55/70/70/80/80 (1500hr Steps)

     Step 1&2 $26.72.24/ 3&4 $32.11/ 5&6 $50.75/ 7&8 $56.14

Apprentice to Journeyworker Ratio:1:1

FORK LIFT
OPERATING ENGINEERS LOCAL 98

$68.18 12/01/2023 $13.78 $0.00 $39.25 $15.15

For apprentice rates see "Apprentice- OPERATING ENGINEERS"

GENERATORS/LIGHTING PLANTS
OPERATING ENGINEERS LOCAL 98

$64.73 12/01/2023 $13.78 $0.00 $35.80 $15.15

For apprentice rates see "Apprentice- OPERATING ENGINEERS"

GLAZIER (GLASS PLANK/AIR BARRIER/INTERIOR 

SYSTEMS)
GLAZIERS LOCAL 1333

$60.43 06/01/2020 $10.80 $0.00 $39.18 $10.45

GLAZIER - Local 1333Apprentice -

06/01/2020

Health Pension
Supplemental

UnemploymentStep Apprentice Base Wage Total Ratepercent

Effective Date -

 1 $19.59 $10.80 $1.80 $0.00 $32.19 50

 2 $22.04 $10.80 $1.80 $0.00 $34.64 56

 3 $24.49 $10.80 $2.45 $0.00 $37.74 63

 4 $26.94 $10.80 $2.45 $0.00 $40.19 69

 5 $29.39 $10.80 $3.15 $0.00 $43.34 75

 6 $31.83 $10.80 $3.15 $0.00 $45.78 81

 7 $34.28 $10.80 $10.45 $0.00 $55.53 88

 8 $36.73 $10.80 $10.45 $0.00 $57.98 94

Notes: 

     

     

Apprentice to Journeyworker Ratio:1:3

GRADER/TRENCHING MACHINE/DERRICK
OPERATING ENGINEERS LOCAL 98

$68.49 12/01/2023 $13.78 $0.00 $39.56 $15.15

For apprentice rates see "Apprentice- OPERATING ENGINEERS"
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Classification Total RateBase Wage Health Pension
Supplemental

Unemployment
Effective Date

HVAC (DUCTWORK)
SHEETMETAL WORKERS LOCAL 63

$74.03 01/01/2024 $10.64 $2.05 $43.80 $17.54

$75.28 07/01/2024 $10.64 $2.05 $45.05 $17.54

$76.53 01/01/2025 $10.64 $2.05 $46.30 $17.54
For apprentice rates see "Apprentice- SHEET METAL WORKER"

HVAC (ELECTRICAL CONTROLS)
ELECTRICIANS LOCAL 7

$76.37 12/31/2023 $12.75 $0.00 $49.01 $14.61

$77.87 06/30/2024 $13.00 $0.00 $50.01 $14.86

$79.37 12/29/2024 $13.25 $0.00 $51.06 $15.06

$80.87 06/29/2025 $13.50 $0.00 $52.16 $15.21

$82.37 12/28/2025 $13.75 $0.00 $53.26 $15.36

$83.87 06/28/2026 $14.00 $0.00 $54.41 $15.46

$85.37 01/03/2027 $14.25 $0.00 $55.56 $15.56
For apprentice rates see "Apprentice- ELECTRICIAN"

HVAC (TESTING AND BALANCING - AIR)
SHEETMETAL WORKERS LOCAL 63

$74.03 01/01/2024 $10.64 $2.05 $43.80 $17.54

$75.28 07/01/2024 $10.64 $2.05 $45.05 $17.54

$76.53 01/01/2025 $10.64 $2.05 $46.30 $17.54
For apprentice rates see "Apprentice- SHEET METAL WORKER"

HVAC (TESTING AND BALANCING -WATER)
PLUMBERS & PIPEFITTERS LOCAL 104

$74.61 09/17/2023 $9.55 $0.00 $47.96 $17.10

$75.86 03/17/2024 $9.55 $0.00 $49.21 $17.10
For apprentice rates see "Apprentice- PIPEFITTER" or "PLUMBER/PIPEFITTER"

HVAC MECHANIC
PLUMBERS & PIPEFITTERS LOCAL 104

$74.61 09/17/2023 $9.55 $0.00 $47.96 $17.10

$75.86 03/17/2024 $9.55 $0.00 $49.21 $17.10
For apprentice rates see "Apprentice- PIPEFITTER" or "PLUMBER/PIPEFITTER"

HYDRAULIC DRILLS (HEAVY & HIGHWAY)
LABORERS - ZONE 3 (HEAVY & HIGHWAY)

$58.81 12/01/2023 $9.65 $0.00 $34.38 $14.78

$60.01 06/01/2024 $9.65 $0.00 $35.58 $14.78

$61.21 12/01/2024 $9.65 $0.00 $36.78 $14.78

$62.46 06/01/2025 $9.65 $0.00 $38.03 $14.78

$63.70 12/01/2025 $9.65 $0.00 $39.27 $14.78

$65.00 06/01/2026 $9.65 $0.00 $40.57 $14.78

$66.29 12/01/2026 $9.65 $0.00 $41.86 $14.78
For apprentice rates see "Apprentice- LABORER (Heavy and Highway)

INSULATOR (PIPES & TANKS)
HEAT & FROST INSULATORS LOCAL 6 (SPRINGFIELD)

$77.16 09/01/2023 $14.75 $0.00 $42.80 $19.61

$79.90 09/01/2024 $14.75 $0.00 $45.54 $19.61

$82.63 09/01/2025 $14.75 $0.00 $48.27 $19.61

$85.37 09/01/2026 $14.75 $0.00 $51.01 $19.61
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Classification Total RateBase Wage Health Pension
Supplemental

Unemployment
Effective Date

ASBESTOS INSULATOR (Pipes & Tanks) - Local 6 SpringfieldApprentice -

09/01/2023

Health Pension
Supplemental

UnemploymentStep Apprentice Base Wage Total Ratepercent

Effective Date -

 1 $21.40 $14.75 $14.32 $0.00 $50.47 50

 2 $25.68 $14.75 $15.37 $0.00 $55.80 60

 3 $29.96 $14.75 $16.43 $0.00 $61.14 70

 4 $34.24 $14.75 $17.49 $0.00 $66.48 80

09/01/2024

Health Pension
Supplemental

UnemploymentStep Apprentice Base Wage Total Ratepercent

Effective Date -

 1 $22.77 $14.75 $14.32 $0.00 $51.84 50

 2 $27.32 $14.75 $15.37 $0.00 $57.44 60

 3 $31.88 $14.75 $16.43 $0.00 $63.06 70

 4 $36.43 $14.75 $17.49 $0.00 $68.67 80

Notes: 

     Steps are 1 year

     

Apprentice to Journeyworker Ratio:1:4

IRONWORKER/WELDER
IRONWORKERS LOCAL 7 (SPRINGFIELD AREA)

$70.76 09/16/2023 $8.25 $0.00 $39.81 $22.70

$71.61 03/16/2024 $8.25 $0.00 $40.66 $22.70

IRONWORKER - Local 7 SpringfieldApprentice -

09/16/2023

Health Pension
Supplemental

UnemploymentStep Apprentice Base Wage Total Ratepercent

Effective Date -

 1 $23.89 $8.25 $22.70 $0.00 $54.84 60

 2 $27.87 $8.25 $22.70 $0.00 $58.82 70

 3 $29.86 $8.25 $22.70 $0.00 $60.81 75

 4 $31.85 $8.25 $22.70 $0.00 $62.80 80

 5 $33.84 $8.25 $22.70 $0.00 $64.79 85

 6 $35.83 $8.25 $22.70 $0.00 $66.78 90

03/16/2024

Health Pension
Supplemental

UnemploymentStep Apprentice Base Wage Total Ratepercent

Effective Date -

 1 $24.40 $8.25 $22.70 $0.00 $55.35 60

 2 $28.46 $8.25 $22.70 $0.00 $59.41 70

 3 $30.50 $8.25 $22.70 $0.00 $61.45 75

 4 $32.53 $8.25 $22.70 $0.00 $63.48 80

 5 $34.56 $8.25 $22.70 $0.00 $65.51 85

 6 $36.59 $8.25 $22.70 $0.00 $67.54 90

Notes: 

     

     

Apprentice to Journeyworker Ratio:1:4
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Classification Total RateBase Wage Health Pension
Supplemental

Unemployment
Effective Date

JACKHAMMER & PAVING BREAKER OPERATOR
LABORERS - ZONE 3 (BUILDING & SITE)

$60.37 12/01/2023 $9.65 $0.00 $33.88 $16.84

For apprentice rates see "Apprentice- LABORER"

LABORER
LABORERS - ZONE 3 (BUILDING & SITE)

$59.99 12/01/2023 $9.65 $0.00 $33.50 $16.84

LABORER - Zone 3 Building & SiteApprentice -

12/01/2023

Health Pension
Supplemental

UnemploymentStep Apprentice Base Wage Total Ratepercent

Effective Date -

 1 $20.10 $9.65 $16.84 $0.00 $46.59 60

 2 $23.45 $9.65 $16.84 $0.00 $49.94 70

 3 $26.80 $9.65 $16.84 $0.00 $53.29 80

 4 $30.15 $9.65 $16.84 $0.00 $56.64 90

Notes: 

     

     

Apprentice to Journeyworker Ratio:1:5

LABORER (HEAVY & HIGHWAY)
LABORERS - ZONE 3 (HEAVY & HIGHWAY)

$58.06 12/01/2023 $9.65 $0.00 $33.63 $14.78

$59.26 06/01/2024 $9.65 $0.00 $34.83 $14.78

$60.46 12/01/2024 $9.65 $0.00 $36.03 $14.78

$61.71 06/01/2025 $9.65 $0.00 $37.28 $14.78

$62.95 12/01/2025 $9.65 $0.00 $38.52 $14.78

$64.25 06/01/2026 $9.65 $0.00 $39.82 $14.78

$65.54 12/01/2026 $9.65 $0.00 $41.11 $14.78

LABORER (Heavy & Highway) - Zone 3Apprentice -

12/01/2023

Health Pension
Supplemental

UnemploymentStep Apprentice Base Wage Total Ratepercent

Effective Date -

 1 $20.18 $9.65 $14.78 $0.00 $44.61 60

 2 $23.54 $9.65 $14.78 $0.00 $47.97 70

 3 $26.90 $9.65 $14.78 $0.00 $51.33 80

 4 $30.27 $9.65 $14.78 $0.00 $54.70 90

06/01/2024

Health Pension
Supplemental

UnemploymentStep Apprentice Base Wage Total Ratepercent

Effective Date -

 1 $20.90 $9.65 $14.78 $0.00 $45.33 60

 2 $24.38 $9.65 $14.78 $0.00 $48.81 70

 3 $27.86 $9.65 $14.78 $0.00 $52.29 80

 4 $31.35 $9.65 $14.78 $0.00 $55.78 90

Notes: 

     

     

Apprentice to Journeyworker Ratio:1:5
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Classification Total RateBase Wage Health Pension
Supplemental

Unemployment
Effective Date

LABORER: CARPENTER TENDER
LABORERS - ZONE 3 (BUILDING & SITE)

$59.99 12/01/2023 $9.65 $0.00 $33.50 $16.84

For apprentice rates see "Apprentice- LABORER"

LABORER: CEMENT FINISHER TENDER
LABORERS - ZONE 3 (BUILDING & SITE)

$60.12 12/01/2023 $9.40 $0.00 $34.13 $16.59

For apprentice rates see "Apprentice- LABORER"

LABORER: HAZARDOUS WASTE/ASBESTOS REMOVER
LABORERS - ZONE 3 (BUILDING & SITE)

$60.22 12/01/2023 $9.65 $0.00 $33.60 $16.97

For apprentice rates see "Apprentice- LABORER"

LABORER: MASON TENDER
LABORERS - ZONE 3 (BUILDING & SITE)

$61.12 12/01/2023 $9.65 $0.00 $34.63 $16.84

For apprentice rates see "Apprentice- LABORER"

LABORER: MASON TENDER (HEAVY & HIGHWAY)
LABORERS - ZONE 3 (HEAVY & HIGHWAY)

$58.31 12/01/2023 $9.65 $0.00 $33.88 $14.78

$59.51 06/01/2024 $9.65 $0.00 $35.08 $14.78

$60.71 12/01/2024 $9.65 $0.00 $36.28 $14.78

$61.96 06/01/2025 $9.65 $0.00 $37.53 $14.78

$63.20 12/01/2025 $9.65 $0.00 $38.77 $14.78

$64.50 06/01/2026 $9.65 $0.00 $40.07 $14.78

$65.79 12/01/2026 $9.65 $0.00 $41.36 $14.78
For apprentice rates see "Apprentice- LABORER (Heavy and Highway)

LABORER: MULTI-TRADE TENDER
LABORERS - ZONE 3 (BUILDING & SITE)

$59.99 12/01/2023 $9.65 $0.00 $33.50 $16.84

For apprentice rates see "Apprentice- LABORER"

LABORER: TREE REMOVER
LABORERS - ZONE 3 (BUILDING & SITE)

$59.99 12/01/2023 $9.65 $0.00 $33.50 $16.84

This classification applies to the removal of standing trees, and the trimming and removal of branches and limbs when related to public works construction or site 

clearance incidental to construction . For apprentice rates see "Apprentice- LABORER"

LASER BEAM OPERATOR
LABORERS - ZONE 3 (BUILDING & SITE)

$60.37 12/01/2023 $9.65 $0.00 $33.88 $16.84

For apprentice rates see "Apprentice- LABORER"

LASER BEAM OPERATOR (HEAVY & HIGHWAY)
LABORERS - ZONE 3 (HEAVY & HIGHWAY)

$58.31 12/01/2023 $9.65 $0.00 $33.88 $14.78

$59.51 06/01/2024 $9.65 $0.00 $35.08 $14.78

$60.71 12/01/2024 $9.65 $0.00 $36.28 $14.78

$61.96 06/01/2025 $9.65 $0.00 $37.53 $14.78

$63.20 12/01/2025 $9.65 $0.00 $38.77 $14.78

$64.50 06/01/2026 $9.65 $0.00 $40.07 $14.78

$65.79 12/01/2026 $9.65 $0.00 $41.36 $14.78
For apprentice rates see "Apprentice- LABORER (Heavy and Highway)

MARBLE & TILE FINISHERS
BRICKLAYERS LOCAL 3 (SPR/PITT) - MARBLE & TILE

$73.39 02/01/2024 $11.49 $0.00 $41.37 $20.53

$75.07 08/01/2024 $11.49 $0.00 $43.05 $20.53

$76.92 02/01/2025 $11.49 $0.00 $44.90 $20.53

$77.83 08/01/2025 $11.49 $0.00 $45.81 $20.53

$78.91 02/01/2026 $11.49 $0.00 $46.89 $20.53

$80.67 08/01/2026 $11.49 $0.00 $48.65 $20.53

$81.79 02/01/2027 $11.49 $0.00 $49.77 $20.53
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Classification Total RateBase Wage Health Pension
Supplemental

Unemployment
Effective Date

MARBLE-TILE FINISHER-Local 3 Marble/Tile (Spr/Pitt)Apprentice -

02/01/2024

Health Pension
Supplemental

UnemploymentStep Apprentice Base Wage Total Ratepercent

Effective Date -

 1 $20.69 $11.49 $20.53 $0.00 $52.71 50

 2 $24.82 $11.49 $20.53 $0.00 $56.84 60

 3 $28.96 $11.49 $20.53 $0.00 $60.98 70

 4 $33.10 $11.49 $20.53 $0.00 $65.12 80

 5 $37.23 $11.49 $20.53 $0.00 $69.25 90

08/01/2024

Health Pension
Supplemental

UnemploymentStep Apprentice Base Wage Total Ratepercent

Effective Date -

 1 $21.53 $11.49 $20.53 $0.00 $53.55 50

 2 $25.83 $11.49 $20.53 $0.00 $57.85 60

 3 $30.14 $11.49 $20.53 $0.00 $62.16 70

 4 $34.44 $11.49 $20.53 $0.00 $66.46 80

 5 $38.75 $11.49 $20.53 $0.00 $70.77 90

Notes: 

     

     

Apprentice to Journeyworker Ratio:1:5

MARBLE MASON/TILE LAYER(SP/PT)SeeBrick
BRICKLAYERS LOCAL 3 (SPR/PITT) - MARBLE & TILE

See "BRICK/STONE/ARTIFICIAL MASONRY(INCL.MASONRY WATERPROOFING)

MECH. SWEEPER OPERATOR (ON CONST. SITES)
OPERATING ENGINEERS LOCAL 98

$68.49 12/01/2023 $13.78 $0.00 $39.56 $15.15

For apprentice rates see "Apprentice- OPERATING ENGINEERS"

MECHANIC/WELDER/BOOM TRUCK
OPERATING ENGINEERS LOCAL 98

$67.56 12/01/2023 $13.38 $0.00 $39.03 $15.15

For apprentice rates see "Apprentice- OPERATING ENGINEERS"

MILLWRIGHT (Zone 3)
MILLWRIGHTS LOCAL 1121 - Zone 3

$72.50 01/01/2024 $10.08 $0.00 $41.20 $21.22

$74.78 01/06/2025 $10.08 $0.00 $43.48 $21.22

$77.06 01/05/2026 $10.08 $0.00 $45.76 $21.22
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Classification Total RateBase Wage Health Pension
Supplemental

Unemployment
Effective Date

MILLWRIGHT - Local 1121 Zone 3Apprentice -

01/01/2024

Health Pension
Supplemental

UnemploymentStep Apprentice Base Wage Total Ratepercent

Effective Date -

 1 $22.66 $10.08 $5.36 $0.00 $38.10 55

 2 $26.78 $10.08 $6.34 $0.00 $43.20 65

 3 $30.90 $10.08 $18.78 $0.00 $59.76 75

 4 $35.02 $10.08 $19.76 $0.00 $64.86 85

01/06/2025

Health Pension
Supplemental

UnemploymentStep Apprentice Base Wage Total Ratepercent

Effective Date -

 1 $23.91 $10.08 $5.36 $0.00 $39.35 55

 2 $28.26 $10.08 $6.34 $0.00 $44.68 65

 3 $32.61 $10.08 $18.78 $0.00 $61.47 75

 4 $36.96 $10.08 $19.76 $0.00 $66.80 85

Notes: Step 1&2 Appr. indentured after 1/6/2020 receive no pension,

     but do receive annuity. (Step 1 $5.72, Step 2 $6.66)

     Steps are 2,000 hours

Apprentice to Journeyworker Ratio:1:4

MORTAR MIXER
LABORERS - ZONE 3 (BUILDING & SITE)

$60.37 12/01/2023 $9.65 $0.00 $33.88 $16.84

For apprentice rates see "Apprentice- LABORER"

OILER
OPERATING ENGINEERS LOCAL 98

$63.95 12/01/2023 $13.78 $0.00 $35.02 $15.15

For apprentice rates see "Apprentice- OPERATING ENGINEERS"

OTHER POWER DRIVEN EQUIPMENT - CLASS VI
OPERATING ENGINEERS LOCAL 98

$61.67 12/01/2023 $13.78 $0.00 $32.74 $15.15

For apprentice rates see "Apprentice- OPERATING ENGINEERS"

PAINTER (BRIDGES/TANKS)
PAINTERS LOCAL 35 - ZONE 3

$89.96 01/01/2024 $9.95 $0.00 $56.06 $23.95

$91.16 07/01/2024 $9.95 $0.00 $57.26 $23.95

$92.36 01/01/2025 $9.95 $0.00 $58.46 $23.95
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Classification Total RateBase Wage Health Pension
Supplemental

Unemployment
Effective Date

PAINTER Local 35  - BRIDGES/TANKSApprentice -

01/01/2024

Health Pension
Supplemental

UnemploymentStep Apprentice Base Wage Total Ratepercent

Effective Date -

 1 $28.03 $9.95 $0.00 $0.00 $37.98 50

 2 $30.83 $9.95 $6.66 $0.00 $47.44 55

 3 $33.64 $9.95 $7.26 $0.00 $50.85 60

 4 $36.44 $9.95 $7.87 $0.00 $54.26 65

 5 $39.24 $9.95 $20.32 $0.00 $69.51 70

 6 $42.05 $9.95 $20.93 $0.00 $72.93 75

 7 $44.85 $9.95 $21.53 $0.00 $76.33 80

 8 $50.45 $9.95 $22.74 $0.00 $83.14 90

07/01/2024

Health Pension
Supplemental

UnemploymentStep Apprentice Base Wage Total Ratepercent

Effective Date -

 1 $28.63 $9.95 $0.00 $0.00 $38.58 50

 2 $31.49 $9.95 $6.66 $0.00 $48.10 55

 3 $34.36 $9.95 $7.26 $0.00 $51.57 60

 4 $37.22 $9.95 $7.87 $0.00 $55.04 65

 5 $40.08 $9.95 $20.32 $0.00 $70.35 70

 6 $42.95 $9.95 $20.93 $0.00 $73.83 75

 7 $45.81 $9.95 $21.53 $0.00 $77.29 80

 8 $51.53 $9.95 $22.74 $0.00 $84.22 90

Notes: 

     Steps are 750 hrs.

     

Apprentice to Journeyworker Ratio:1:1

PAINTER (SPRAY OR SANDBLAST, NEW) *

 * If 30% or more of surfaces to be painted are new construction, 

NEW paint rate shall be used.PAINTERS LOCAL 35 - ZONE 3

$68.38 01/01/2024 $9.65 $0.00 $38.83 $19.90

$69.58 07/01/2024 $9.65 $0.00 $40.03 $19.90

$70.78 01/01/2025 $9.65 $0.00 $41.23 $19.90
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Classification Total RateBase Wage Health Pension
Supplemental

Unemployment
Effective Date

PAINTER Local 35 Zone 3 - Spray/Sandblast - NewApprentice -

01/01/2024

Health Pension
Supplemental

UnemploymentStep Apprentice Base Wage Total Ratepercent

Effective Date -

 1 $19.42 $9.95 $0.00 $0.00 $29.37 50

 2 $21.36 $9.95 $4.43 $0.00 $35.74 55

 3 $23.30 $9.95 $4.83 $0.00 $38.08 60

 4 $25.24 $9.95 $5.23 $0.00 $40.42 65

 5 $27.18 $9.95 $17.49 $0.00 $54.62 70

 6 $29.12 $9.95 $17.89 $0.00 $56.96 75

 7 $31.06 $9.95 $18.29 $0.00 $59.30 80

 8 $34.95 $9.95 $19.10 $0.00 $64.00 90

07/01/2024

Health Pension
Supplemental

UnemploymentStep Apprentice Base Wage Total Ratepercent

Effective Date -

 1 $20.02 $9.95 $0.00 $0.00 $29.97 50

 2 $22.02 $9.95 $4.43 $0.00 $36.40 55

 3 $24.02 $9.95 $4.83 $0.00 $38.80 60

 4 $26.02 $9.95 $5.23 $0.00 $41.20 65

 5 $28.02 $9.95 $17.49 $0.00 $55.46 70

 6 $30.02 $9.95 $17.89 $0.00 $57.86 75

 7 $32.02 $9.95 $18.29 $0.00 $60.26 80

 8 $36.03 $9.95 $19.10 $0.00 $65.08 90

Notes: 

     Steps are 750 hrs.

     

Apprentice to Journeyworker Ratio:1:1

PAINTER (SPRAY OR SANDBLAST, REPAINT)
PAINTERS LOCAL 35 - ZONE 3

$66.00 01/01/2024 $9.95 $0.00 $36.15 $19.90

$67.20 07/01/2024 $9.95 $0.00 $37.35 $19.90

$68.40 01/01/2025 $9.95 $0.00 $38.55 $19.90
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Classification Total RateBase Wage Health Pension
Supplemental

Unemployment
Effective Date

PAINTER Local 35 Zone 3 - Spray/Sandblast - RepaintApprentice -

01/01/2024

Health Pension
Supplemental

UnemploymentStep Apprentice Base Wage Total Ratepercent

Effective Date -

 1 $18.08 $9.95 $0.00 $0.00 $28.03 50

 2 $19.88 $9.95 $4.43 $0.00 $34.26 55

 3 $21.69 $9.95 $4.83 $0.00 $36.47 60

 4 $23.50 $9.95 $5.23 $0.00 $38.68 65

 5 $25.31 $9.95 $17.49 $0.00 $52.75 70

 6 $27.11 $9.95 $17.89 $0.00 $54.95 75

 7 $28.92 $9.95 $18.29 $0.00 $57.16 80

 8 $32.54 $9.95 $19.10 $0.00 $61.59 90

07/01/2024

Health Pension
Supplemental

UnemploymentStep Apprentice Base Wage Total Ratepercent

Effective Date -

 1 $18.68 $9.95 $0.00 $0.00 $28.63 50

 2 $20.54 $9.95 $4.43 $0.00 $34.92 55

 3 $22.41 $9.95 $4.83 $0.00 $37.19 60

 4 $24.28 $9.95 $5.23 $0.00 $39.46 65

 5 $26.15 $9.95 $17.49 $0.00 $53.59 70

 6 $28.01 $9.95 $17.89 $0.00 $55.85 75

 7 $29.88 $9.95 $18.29 $0.00 $58.12 80

 8 $33.62 $9.95 $19.10 $0.00 $62.67 90

Notes: 

     Steps are 750 hrs.

     

Apprentice to Journeyworker Ratio:1:1

PAINTER / TAPER (BRUSH, NEW) *

* If 30% or more of surfaces to be painted are new construction, 

NEW paint rate shall be used.PAINTERS LOCAL 35 - ZONE 3

$67.28 01/01/2024 $9.95 $0.00 $37.43 $19.90

$68.48 07/01/2024 $9.95 $0.00 $38.63 $19.90

$69.68 01/01/2025 $9.95 $0.00 $39.83 $19.90
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Classification Total RateBase Wage Health Pension
Supplemental

Unemployment
Effective Date

PAINTER - Local 35 Zone 3 - BRUSH NEWApprentice -

01/01/2024

Health Pension
Supplemental

UnemploymentStep Apprentice Base Wage Total Ratepercent

Effective Date -

 1 $18.72 $9.95 $0.00 $0.00 $28.67 50

 2 $20.59 $9.95 $4.43 $0.00 $34.97 55

 3 $22.46 $9.95 $4.83 $0.00 $37.24 60

 4 $24.33 $9.95 $5.23 $0.00 $39.51 65

 5 $26.20 $9.95 $17.49 $0.00 $53.64 70

 6 $28.07 $9.95 $17.89 $0.00 $55.91 75

 7 $29.94 $9.95 $18.29 $0.00 $58.18 80

 8 $33.69 $9.95 $19.10 $0.00 $62.74 90

07/01/2024

Health Pension
Supplemental

UnemploymentStep Apprentice Base Wage Total Ratepercent

Effective Date -

 1 $19.32 $9.95 $0.00 $0.00 $29.27 50

 2 $21.25 $9.95 $4.43 $0.00 $35.63 55

 3 $23.18 $9.95 $4.83 $0.00 $37.96 60

 4 $25.11 $9.95 $5.23 $0.00 $40.29 65

 5 $27.04 $9.95 $17.49 $0.00 $54.48 70

 6 $28.97 $9.95 $17.89 $0.00 $56.81 75

 7 $30.90 $9.95 $18.29 $0.00 $59.14 80

 8 $34.77 $9.95 $19.10 $0.00 $63.82 90

Notes: 

     Steps are 750 hrs.

     

Apprentice to Journeyworker Ratio:1:1

PAINTER / TAPER (BRUSH, REPAINT)
PAINTERS LOCAL 35 - ZONE 3

$64.60 01/01/2024 $9.95 $0.00 $34.75 $19.90

$65.80 07/01/2024 $9.95 $0.00 $35.95 $19.90

$67.00 01/01/2025 $9.95 $0.00 $37.15 $19.90
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Classification Total RateBase Wage Health Pension
Supplemental

Unemployment
Effective Date

PAINTER Local 35 Zone 3 - BRUSH REPAINTApprentice -

01/01/2024

Health Pension
Supplemental

UnemploymentStep Apprentice Base Wage Total Ratepercent

Effective Date -

 1 $17.38 $9.95 $0.00 $0.00 $27.33 50

 2 $19.11 $9.95 $4.43 $0.00 $33.49 55

 3 $20.85 $9.95 $4.83 $0.00 $35.63 60

 4 $22.59 $9.95 $5.23 $0.00 $37.77 65

 5 $24.33 $9.95 $17.49 $0.00 $51.77 70

 6 $26.06 $9.95 $17.89 $0.00 $53.90 75

 7 $27.80 $9.95 $18.29 $0.00 $56.04 80

 8 $31.28 $9.95 $19.10 $0.00 $60.33 90

07/01/2024

Health Pension
Supplemental

UnemploymentStep Apprentice Base Wage Total Ratepercent

Effective Date -

 1 $17.98 $9.95 $0.00 $0.00 $27.93 50

 2 $19.77 $9.95 $4.43 $0.00 $34.15 55

 3 $21.57 $9.95 $4.83 $0.00 $36.35 60

 4 $23.37 $9.95 $5.23 $0.00 $38.55 65

 5 $25.17 $9.95 $17.49 $0.00 $52.61 70

 6 $26.96 $9.95 $17.89 $0.00 $54.80 75

 7 $28.76 $9.95 $18.29 $0.00 $57.00 80

 8 $32.36 $9.95 $19.10 $0.00 $61.41 90

Notes: 

     Steps are 750 hrs.

     

Apprentice to Journeyworker Ratio:1:1

PAINTER TRAFFIC MARKINGS (HEAVY/HIGHWAY)
LABORERS - ZONE 3 (HEAVY & HIGHWAY)

$58.06 12/01/2023 $9.65 $0.00 $33.63 $14.78

$59.26 06/01/2024 $9.65 $0.00 $34.83 $14.78

$60.46 12/01/2024 $9.65 $0.00 $36.03 $14.78

$61.71 06/01/2025 $9.65 $0.00 $37.28 $14.78

$62.95 12/01/2025 $9.65 $0.00 $38.52 $14.78

$64.25 06/01/2026 $9.65 $0.00 $39.82 $14.78

$65.54 12/01/2026 $9.65 $0.00 $41.11 $14.78
For apprentice rates see "Apprentice- LABORER (Heavy and Highway)

PANEL & PICKUP TRUCKS DRIVER
TEAMSTERS JOINT COUNCIL NO. 10 ZONE B

$72.52 01/01/2024 $15.07 $0.00 $38.78 $18.67

$73.52 06/01/2024 $15.07 $0.00 $39.78 $18.67

$75.02 12/01/2024 $15.07 $0.00 $39.78 $20.17

$75.52 01/01/2025 $15.57 $0.00 $39.78 $20.17

$76.52 06/01/2025 $15.57 $0.00 $40.78 $20.17

$78.13 12/01/2025 $15.57 $0.00 $40.78 $21.78

$78.73 01/01/2026 $16.17 $0.00 $40.78 $21.78

$79.73 06/01/2026 $16.17 $0.00 $41.78 $21.78

$81.47 12/01/2026 $16.17 $0.00 $41.78 $23.52

$82.07 01/01/2027 $16.77 $0.00 $41.78 $23.52
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Classification Total RateBase Wage Health Pension
Supplemental

Unemployment
Effective Date

PIER AND DOCK CONSTRUCTOR (UNDERPINNING AND 

DECK)
PILE DRIVER LOCAL 56 (ZONE 3)

$76.05 08/01/2020 $9.40 $0.00 $43.53 $23.12

For apprentice rates see "Apprentice- PILE DRIVER"

PILE DRIVER
PILE DRIVER LOCAL 56 (ZONE 3)

$76.05 08/01/2020 $9.40 $0.00 $43.53 $23.12

PILE DRIVER - Local 56 Zone 3Apprentice -

08/01/2020

Health Pension
Supplemental

UnemploymentStep Apprentice Base Wage Total Ratepercent

Effective Date -

 1 $0.00 $0.00 $0.00 $0.00 $0.00 0

Notes: Apprentice wages shall be no less than the following Steps;

     (Same as set in Zone 1)

     1$57.06/2$61.96/3$66.87/4$69.32/5$71.78/6$71.78/7$76.68/8$76.68

Apprentice to Journeyworker Ratio:1:5

PIPELAYER
LABORERS - ZONE 3 (BUILDING & SITE)

$60.37 12/01/2023 $9.65 $0.00 $33.88 $16.84

For apprentice rates see "Apprentice- LABORER"

PIPELAYER (HEAVY & HIGHWAY)
LABORERS - ZONE 3 (HEAVY & HIGHWAY)

$58.31 12/01/2023 $9.65 $0.00 $33.88 $14.78

$59.51 06/01/2024 $9.65 $0.00 $35.08 $14.78

$60.71 12/01/2024 $9.65 $0.00 $36.28 $14.78

$61.96 06/01/2025 $9.65 $0.00 $37.53 $14.78

$63.20 12/01/2025 $9.65 $0.00 $38.77 $14.78

$64.50 06/01/2026 $9.65 $0.00 $40.07 $14.78

$65.79 12/01/2026 $9.65 $0.00 $41.36 $14.78
For apprentice rates see "Apprentice- LABORER (Heavy and Highway)

PLUMBER & PIPEFITTER
PLUMBERS & PIPEFITTERS LOCAL 104

$74.61 09/17/2023 $9.55 $0.00 $47.96 $17.10

$75.86 03/17/2024 $9.55 $0.00 $49.21 $17.10
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Classification Total RateBase Wage Health Pension
Supplemental

Unemployment
Effective Date

PLUMBER/PIPEFITTER - Local 104Apprentice -

09/17/2023

Health Pension
Supplemental

UnemploymentStep Apprentice Base Wage Total Ratepercent

Effective Date -

 1 $21.58 $9.55 $10.10 $0.00 $41.23 45

 2 $23.98 $9.55 $10.10 $0.00 $43.63 50

 3 $26.38 $9.55 $10.10 $0.00 $46.03 55

 4 $28.78 $9.55 $10.10 $0.00 $48.43 60

 5 $31.17 $9.55 $10.10 $0.00 $50.82 65

 6 $33.57 $9.55 $10.10 $0.00 $53.22 70

 7 $35.97 $9.55 $10.10 $0.00 $55.62 75

 8 $38.37 $9.55 $10.10 $0.00 $58.02 80

 9 $38.37 $9.55 $17.10 $0.00 $65.02 80

 10 $38.37 $9.55 $17.10 $0.00 $65.02 80

03/17/2024

Health Pension
Supplemental

UnemploymentStep Apprentice Base Wage Total Ratepercent

Effective Date -

 1 $22.14 $9.55 $10.10 $0.00 $41.79 45

 2 $24.61 $9.55 $10.10 $0.00 $44.26 50

 3 $27.07 $9.55 $10.10 $0.00 $46.72 55

 4 $29.53 $9.55 $10.10 $0.00 $49.18 60

 5 $31.99 $9.55 $10.10 $0.00 $51.64 65

 6 $34.45 $9.55 $10.10 $0.00 $54.10 70

 7 $36.91 $9.55 $10.10 $0.00 $56.56 75

 8 $39.37 $9.55 $10.10 $0.00 $59.02 80

 9 $39.37 $9.55 $17.10 $0.00 $66.02 80

 10 $39.37 $9.55 $17.10 $0.00 $66.02 80

Notes: **1:1,2:5,3:9,4:12

     

     

Apprentice to Journeyworker Ratio:**

PNEUMATIC CONTROLS (TEMP.)
PLUMBERS & PIPEFITTERS LOCAL 104

$74.61 09/17/2023 $9.55 $0.00 $47.96 $17.10

$75.86 03/17/2024 $9.55 $0.00 $49.21 $17.10
For apprentice rates see "Apprentice- PIPEFITTER" or "PLUMBER/PIPEFITTER"

PNEUMATIC DRILL/TOOL OPERATOR (HEAVY & 

HIGHWAY)
LABORERS - ZONE 3 (HEAVY & HIGHWAY)

$58.31 12/01/2023 $9.65 $0.00 $33.88 $14.78

$59.51 06/01/2024 $9.65 $0.00 $35.08 $14.78

$60.71 12/01/2024 $9.65 $0.00 $36.28 $14.78

$61.96 06/01/2025 $9.65 $0.00 $37.53 $14.78

$63.20 12/01/2025 $9.65 $0.00 $38.77 $14.78

$64.50 06/01/2026 $9.65 $0.00 $40.07 $14.78

$65.79 12/01/2026 $9.65 $0.00 $41.36 $14.78
For apprentice rates see "Apprentice- LABORER (Heavy and Highway)

POWDERMAN & BLASTER
LABORERS - ZONE 3 (BUILDING & SITE)

$61.12 12/01/2023 $9.40 $0.00 $35.13 $16.59

For apprentice rates see "Apprentice- LABORER"
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Classification Total RateBase Wage Health Pension
Supplemental

Unemployment
Effective Date

POWDERMAN & BLASTER (HEAVY & HIGHWAY)
LABORERS - ZONE 3 (HEAVY & HIGHWAY)

$59.06 12/01/2023 $9.65 $0.00 $34.63 $14.78

$60.26 06/01/2024 $9.65 $0.00 $35.83 $14.78

$61.46 12/01/2024 $9.65 $0.00 $37.03 $14.78

$62.71 06/01/2025 $9.65 $0.00 $38.28 $14.78

$63.95 12/01/2025 $9.65 $0.00 $39.52 $14.78

$65.25 06/01/2026 $9.65 $0.00 $40.82 $14.78

$66.54 12/01/2026 $9.65 $0.00 $42.11 $14.78
For apprentice rates see "Apprentice- LABORER (Heavy and Highway)

PUMP OPERATOR (CONCRETE)
OPERATING ENGINEERS LOCAL 98

$68.49 12/01/2023 $13.78 $0.00 $39.56 $15.15

For apprentice rates see "Apprentice- OPERATING ENGINEERS"

PUMP OPERATOR (DEWATERING, OTHER)
OPERATING ENGINEERS LOCAL 98

$67.56 12/01/2023 $13.38 $0.00 $39.03 $15.15

For apprentice rates see "Apprentice- OPERATING ENGINEERS"

READY-MIX CONCRETE DRIVER
TEAMSTERS 404 - Construction Service (Northampton)

$40.01 05/01/2020 $11.07 $0.00 $22.44 $6.50

RIDE-ON MOTORIZED BUGGY OPERATOR
LABORERS - ZONE 3 (BUILDING & SITE)

$60.37 12/01/2023 $9.65 $0.00 $33.88 $16.84

For apprentice rates see "Apprentice- LABORER"

ROLLER OPERATOR
OPERATING ENGINEERS LOCAL 98

$67.35 12/01/2023 $13.78 $0.00 $38.42 $15.15

For apprentice rates see "Apprentice- OPERATING ENGINEERS"

ROOFER (Coal tar pitch)
ROOFERS LOCAL 248

$67.26 07/16/2023 $10.35 $0.00 $38.91 $18.00

For apprentice rates see "Apprentice- ROOFER"

ROOFER (Inc.Roofer Waterproofng &Roofer Damproofg)
ROOFERS LOCAL 248

$66.76 07/16/2023 $10.35 $0.00 $38.41 $18.00

ROOFER - Local 248Apprentice -

07/16/2023

Health Pension
Supplemental

UnemploymentStep Apprentice Base Wage Total Ratepercent

Effective Date -

 1 $23.05 $10.35 $0.00 $0.00 $33.40 60

 2 $24.97 $10.35 $18.00 $0.00 $53.32 65

 3 $26.89 $10.35 $18.00 $0.00 $55.24 70

 4 $28.81 $10.35 $18.00 $0.00 $57.16 75

 5 $30.73 $10.35 $18.00 $0.00 $59.08 80

 6 $32.65 $10.35 $18.00 $0.00 $61.00 85

 7 $34.57 $10.35 $18.00 $0.00 $62.92 90

 8 $36.49 $10.35 $18.00 $0.00 $64.84 95

Notes: 

     Steps are 750 hrs.Roofer(Tear Off)1:1; Same as above

     

Apprentice to Journeyworker Ratio:1:3

ROOFER SLATE / TILE / PRECAST CONCRETE
ROOFERS LOCAL 248

$67.26 07/16/2023 $10.35 $0.00 $38.91 $18.00

For apprentice rates see "Apprentice- ROOFER"
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Classification Total RateBase Wage Health Pension
Supplemental

Unemployment
Effective Date

SCRAPER
OPERATING ENGINEERS LOCAL 98

$67.56 12/01/2023 $13.38 $0.00 $39.03 $15.15

For apprentice rates see "Apprentice- OPERATING ENGINEERS"

SELF-POWERED ROLLERS AND COMPACTORS 

(TAMPERS)
OPERATING ENGINEERS LOCAL 98

$67.35 12/01/2023 $13.78 $0.00 $38.42 $15.15

For apprentice rates see "Apprentice- OPERATING ENGINEERS"

SELF-PROPELLED POWER BROOM
OPERATING ENGINEERS LOCAL 98

$64.73 12/01/2023 $13.78 $0.00 $35.80 $15.15

For apprentice rates see "Apprentice- OPERATING ENGINEERS"

SHEETMETAL WORKER
SHEETMETAL WORKERS LOCAL 63

$74.03 01/01/2024 $10.64 $2.05 $43.80 $17.54

$75.28 07/01/2024 $10.64 $2.05 $45.05 $17.54

$76.53 01/01/2025 $10.64 $2.05 $46.30 $17.54

SHEET METAL WORKER - Local 63Apprentice -

01/01/2024

Health Pension
Supplemental

UnemploymentStep Apprentice Base Wage Total Ratepercent

Effective Date -

 1 $19.71 $4.79 $4.76 $0.92 $30.18 45

 2 $21.90 $5.32 $5.29 $1.03 $33.54 50

 3 $24.09 $5.85 $5.82 $1.13 $36.89 55

 4 $26.28 $6.38 $6.35 $1.23 $40.24 60

 5 $28.47 $6.92 $6.88 $1.33 $43.60 65

 6 $30.66 $7.45 $7.41 $1.44 $46.96 70

 7 $32.85 $7.98 $7.94 $1.54 $50.31 75

 8 $35.04 $8.51 $15.42 $1.64 $60.61 80

 9 $37.23 $9.04 $15.95 $1.74 $63.96 85

 10 $39.42 $9.58 $16.48 $1.85 $67.33 90

07/01/2024

Health Pension
Supplemental

UnemploymentStep Apprentice Base Wage Total Ratepercent

Effective Date -

 1 $20.27 $4.79 $4.76 $0.92 $30.74 45

 2 $22.53 $5.32 $5.29 $1.03 $34.17 50

 3 $24.78 $5.85 $5.82 $1.13 $37.58 55

 4 $27.03 $6.38 $6.35 $1.23 $40.99 60

 5 $29.28 $6.92 $6.88 $1.33 $44.41 65

 6 $31.54 $7.45 $7.41 $1.44 $47.84 70

 7 $33.79 $7.98 $7.94 $1.54 $51.25 75

 8 $36.04 $8.51 $15.42 $1.64 $61.61 80

 9 $38.29 $9.04 $15.95 $1.74 $65.02 85

 10 $40.55 $9.58 $16.48 $1.85 $68.46 90

Notes: 

     

     

Apprentice to Journeyworker Ratio:1:3
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Classification Total RateBase Wage Health Pension
Supplemental

Unemployment
Effective Date

SPECIALIZED EARTH MOVING EQUIP < 35 TONS
TEAMSTERS JOINT COUNCIL NO. 10 ZONE B

$72.98 01/01/2024 $15.07 $0.00 $39.24 $18.67

$73.98 06/01/2024 $15.07 $0.00 $40.24 $18.67

$75.48 12/01/2024 $15.07 $0.00 $40.24 $20.17

$75.98 01/01/2025 $15.57 $0.00 $40.24 $20.17

$76.98 06/01/2025 $15.57 $0.00 $41.24 $20.17

$78.59 12/01/2025 $15.57 $0.00 $41.24 $21.78

$79.19 01/01/2026 $16.17 $0.00 $41.24 $21.78

$80.19 06/01/2026 $16.17 $0.00 $42.24 $21.78

$81.93 12/01/2026 $16.17 $0.00 $42.24 $23.52

$82.53 01/01/2027 $16.77 $0.00 $42.24 $23.52

SPECIALIZED EARTH MOVING EQUIP > 35 TONS
TEAMSTERS JOINT COUNCIL NO. 10 ZONE B

$73.27 01/01/2024 $15.07 $0.00 $39.53 $18.67

$74.27 06/01/2024 $15.07 $0.00 $40.53 $18.67

$75.77 12/01/2024 $15.07 $0.00 $40.53 $20.17

$76.27 01/01/2025 $15.57 $0.00 $40.53 $20.17

$77.27 06/01/2025 $15.57 $0.00 $41.53 $20.17

$78.88 12/01/2025 $15.57 $0.00 $41.53 $21.78

$79.48 01/01/2026 $16.17 $0.00 $41.53 $21.78

$80.48 06/01/2026 $16.17 $0.00 $42.53 $21.78

$82.22 12/01/2026 $16.17 $0.00 $42.53 $23.52

$82.82 01/01/2027 $16.77 $0.00 $42.53 $23.52

SPRINKLER FITTER
SPRINKLER FITTERS LOCAL 669

$75.49 04/01/2023 $11.45 $0.00 $47.43 $16.61

SPRINKLER FITTER - Local 669Apprentice -

04/01/2023

Health Pension
Supplemental

UnemploymentStep Apprentice Base Wage Total Ratepercent

Effective Date -

 1 $21.34 $8.22 $0.00 $0.00 $29.56 45

 2 $23.72 $8.22 $0.00 $0.00 $31.94 50

 3 $26.09 $11.45 $7.20 $0.00 $44.74 55

 4 $28.46 $11.45 $8.35 $0.00 $48.26 60

 5 $30.83 $11.45 $8.35 $0.00 $50.63 65

 6 $33.20 $11.45 $8.60 $0.00 $53.25 70

 7 $35.57 $11.45 $8.60 $0.00 $55.62 75

 8 $37.94 $11.45 $8.60 $0.00 $57.99 80

 9 $40.32 $11.45 $8.60 $0.00 $60.37 85

 10 $42.69 $11.45 $8.60 $0.00 $62.74 90

Notes: 

     

     

Apprentice to Journeyworker Ratio:1:1
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Classification Total RateBase Wage Health Pension
Supplemental

Unemployment
Effective Date

TELECOMMUNICATION TECHNICIAN
ELECTRICIANS LOCAL 7

$76.37 12/31/2023 $12.75 $0.00 $49.01 $14.61

$77.87 06/30/2024 $13.00 $0.00 $50.01 $14.86

$79.37 12/29/2024 $13.25 $0.00 $51.06 $15.06

$80.87 06/29/2025 $13.50 $0.00 $52.16 $15.21

$82.37 12/28/2025 $13.75 $0.00 $53.26 $15.36

$83.87 06/28/2026 $14.00 $0.00 $54.41 $15.46

$85.37 01/03/2027 $14.25 $0.00 $55.56 $15.56

TELECOMMUNICATION TECHNICIAN - Local 7Apprentice -

12/31/2023

Health Pension
Supplemental

UnemploymentStep Apprentice Base Wage Total Ratepercent

Effective Date -

 1 $19.60 $7.05 $0.59 $0.00 $27.24 40

 2 $22.05 $7.05 $0.66 $0.00 $29.76 45

 3 $24.51 $12.75 $7.34 $0.00 $44.60 50

 4 $26.96 $12.75 $7.41 $0.00 $47.12 55

 5 $31.86 $12.75 $9.52 $0.00 $54.13 65

 6 $34.31 $12.75 $10.90 $0.00 $57.96 70

06/30/2024

Health Pension
Supplemental

UnemploymentStep Apprentice Base Wage Total Ratepercent

Effective Date -

 1 $20.00 $7.20 $0.60 $0.00 $27.80 40

 2 $22.50 $7.20 $0.68 $0.00 $30.38 45

 3 $25.01 $13.00 $7.40 $0.00 $45.41 50

 4 $27.51 $13.00 $7.48 $0.00 $47.99 55

 5 $32.51 $13.00 $9.64 $0.00 $55.15 65

 6 $35.01 $13.00 $11.06 $0.00 $59.07 70

Notes: 

     Steps are 800 hours

     

Apprentice to Journeyworker Ratio:1:1

TERRAZZO FINISHERS
BRICKLAYERS LOCAL 3 (SPR/PITT) - MARBLE & TILE

$96.42 02/01/2024 $11.49 $0.00 $61.34 $23.59

$98.52 08/01/2024 $11.49 $0.00 $63.44 $23.59

$99.82 02/01/2025 $11.49 $0.00 $64.74 $23.59

$101.97 08/01/2025 $11.49 $0.00 $66.89 $23.59

$103.32 02/10/2026 $11.49 $0.00 $68.24 $23.59

$105.52 08/01/2026 $11.49 $0.00 $70.44 $23.59

$106.92 02/01/2027 $11.49 $0.00 $71.84 $23.59
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Classification Total RateBase Wage Health Pension
Supplemental

Unemployment
Effective Date

TERRAZZO FINISHER-Local 3 Marble/Tile (Spr/Ptt)Apprentice -

02/01/2024

Health Pension
Supplemental

UnemploymentStep Apprentice Base Wage Total Ratepercent

Effective Date -

 1 $30.67 $11.49 $23.59 $0.00 $65.75 50

 2 $36.80 $11.49 $23.59 $0.00 $71.88 60

 3 $42.94 $11.49 $23.59 $0.00 $78.02 70

 4 $49.07 $11.49 $23.59 $0.00 $84.15 80

 5 $55.21 $11.49 $23.59 $0.00 $90.29 90

08/01/2024

Health Pension
Supplemental

UnemploymentStep Apprentice Base Wage Total Ratepercent

Effective Date -

 1 $31.72 $11.49 $23.59 $0.00 $66.80 50

 2 $38.06 $11.49 $23.59 $0.00 $73.14 60

 3 $44.41 $11.49 $23.59 $0.00 $79.49 70

 4 $50.75 $11.49 $23.59 $0.00 $85.83 80

 5 $57.10 $11.49 $23.59 $0.00 $92.18 90

Notes: 

     

     

Apprentice to Journeyworker Ratio:1:5

TERRAZZO MECHANIC
BRICKLAYERS LOCAL 3 (SPR/PITT) - MARBLE & TILE

$97.47 02/01/2024 $11.49 $0.00 $62.42 $23.56

$99.57 08/01/2024 $11.49 $0.00 $64.52 $23.56

$100.87 02/01/2025 $11.49 $0.00 $65.82 $23.56

$103.02 08/01/2025 $11.49 $0.00 $67.97 $23.56

$104.37 02/01/2026 $11.49 $0.00 $69.32 $23.56

$106.57 08/01/2026 $11.49 $0.00 $71.52 $23.56

$107.97 02/01/2027 $11.49 $0.00 $72.92 $23.56
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Classification Total RateBase Wage Health Pension
Supplemental

Unemployment
Effective Date

TERRAZZO MECH - Local 3 Marble/Tile (Spr/Pitt)Apprentice -

02/01/2024

Health Pension
Supplemental

UnemploymentStep Apprentice Base Wage Total Ratepercent

Effective Date -

 1 $31.21 $11.49 $23.56 $0.00 $66.26 50

 2 $37.45 $11.49 $23.56 $0.00 $72.50 60

 3 $43.69 $11.49 $23.56 $0.00 $78.74 70

 4 $49.94 $11.49 $23.56 $0.00 $84.99 80

 5 $56.18 $11.49 $23.56 $0.00 $91.23 90

08/01/2024

Health Pension
Supplemental

UnemploymentStep Apprentice Base Wage Total Ratepercent

Effective Date -

 1 $32.26 $11.49 $23.56 $0.00 $67.31 50

 2 $38.71 $11.49 $23.56 $0.00 $73.76 60

 3 $45.16 $11.49 $23.56 $0.00 $80.21 70

 4 $51.62 $11.49 $23.56 $0.00 $86.67 80

 5 $58.07 $11.49 $23.56 $0.00 $93.12 90

Notes: 

     

     

Apprentice to Journeyworker Ratio:1:5

TEST BORING DRILLER
LABORERS - FOUNDATION AND MARINE

$76.20 12/01/2023 $9.65 $0.00 $48.33 $18.22

$77.68 06/01/2024 $9.65 $0.00 $49.81 $18.22

$79.15 12/01/2024 $9.65 $0.00 $51.28 $18.22

$80.65 06/01/2025 $9.65 $0.00 $52.78 $18.22

$82.15 12/01/2025 $9.65 $0.00 $54.28 $18.22

$83.70 06/01/2026 $9.65 $0.00 $55.83 $18.22

$85.20 12/01/2026 $9.65 $0.00 $57.33 $18.22
For apprentice rates see "Apprentice- LABORER"

TEST BORING DRILLER HELPER
LABORERS - FOUNDATION AND MARINE

$72.32 12/01/2023 $9.65 $0.00 $44.45 $18.22

$73.80 06/01/2024 $9.65 $0.00 $45.93 $18.22

$75.27 12/01/2024 $9.65 $0.00 $47.40 $18.22

$76.77 06/01/2025 $9.65 $0.00 $48.90 $18.22

$78.27 12/01/2025 $9.65 $0.00 $50.40 $18.22

$79.82 06/01/2026 $9.65 $0.00 $51.95 $18.22

$81.32 12/01/2026 $9.65 $0.00 $53.45 $18.22
For apprentice rates see "Apprentice- LABORER"

TEST BORING LABORER
LABORERS - FOUNDATION AND MARINE

$72.20 12/01/2023 $9.65 $0.00 $44.33 $18.22

$73.68 06/01/2024 $9.65 $0.00 $45.81 $18.22

$75.15 12/01/2024 $9.65 $0.00 $47.28 $18.22

$76.65 06/01/2025 $9.65 $0.00 $48.78 $18.22

$78.15 12/01/2025 $9.65 $0.00 $50.28 $18.22

$79.70 06/01/2026 $9.65 $0.00 $51.83 $18.22

$81.20 12/01/2026 $9.65 $0.00 $53.33 $18.22
For apprentice rates see "Apprentice- LABORER"
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Classification Total RateBase Wage Health Pension
Supplemental

Unemployment
Effective Date

TRACTORS
OPERATING ENGINEERS LOCAL 98

$67.35 12/01/2023 $13.78 $0.00 $38.42 $15.15

For apprentice rates see "Apprentice- OPERATING ENGINEERS"

TRAILERS FOR EARTH MOVING EQUIPMENT
TEAMSTERS JOINT COUNCIL NO. 10 ZONE B

$73.56 01/01/2024 $15.07 $0.00 $39.82 $18.67

$74.56 06/01/2024 $15.07 $0.00 $40.82 $18.67

$76.06 12/01/2024 $15.07 $0.00 $40.82 $20.17

$76.56 01/01/2025 $15.57 $0.00 $40.82 $20.17

$77.56 06/01/2025 $15.57 $0.00 $41.82 $20.17

$79.17 12/01/2025 $15.57 $0.00 $41.82 $21.78

$79.77 01/01/2026 $16.17 $0.00 $41.82 $21.78

$80.77 06/01/2026 $16.17 $0.00 $42.82 $21.78

$82.51 12/01/2026 $16.17 $0.00 $42.82 $23.52

$83.11 01/01/2027 $16.77 $0.00 $42.82 $23.52

TUNNEL WORK - COMPRESSED AIR
LABORERS (COMPRESSED AIR)

$84.88 12/01/2023 $9.65 $0.00 $56.56 $18.67

$86.36 06/01/2024 $9.65 $0.00 $58.04 $18.67

$87.83 12/01/2024 $9.65 $0.00 $59.51 $18.67

$89.33 06/01/2025 $9.65 $0.00 $61.01 $18.67

$90.83 12/01/2025 $9.65 $0.00 $62.51 $18.67

$92.38 06/01/2026 $9.65 $0.00 $64.06 $18.67

$93.88 12/01/2026 $9.65 $0.00 $65.56 $18.67
For apprentice rates see "Apprentice- LABORER"

TUNNEL WORK - COMPRESSED AIR (HAZ. WASTE)
LABORERS (COMPRESSED AIR)

$86.88 12/01/2023 $9.65 $0.00 $58.56 $18.67

$88.36 06/01/2024 $9.65 $0.00 $60.04 $18.67

$89.83 12/01/2024 $9.65 $0.00 $61.51 $18.67

$91.33 06/01/2025 $9.65 $0.00 $63.01 $18.67

$92.83 12/01/2025 $9.65 $0.00 $64.51 $18.67

$94.38 06/01/2026 $9.65 $0.00 $66.06 $18.67

$95.88 12/01/2026 $9.65 $0.00 $67.56 $18.67
For apprentice rates see "Apprentice- LABORER"

TUNNEL WORK - FREE AIR
LABORERS (FREE AIR TUNNEL)

$76.95 12/01/2023 $9.65 $0.00 $48.63 $18.67

$78.43 06/01/2024 $9.65 $0.00 $50.11 $18.67

$79.90 12/01/2024 $9.65 $0.00 $51.58 $18.67

$81.40 06/01/2025 $9.65 $0.00 $53.08 $18.67

$82.90 12/01/2025 $9.65 $0.00 $54.58 $18.67

$84.45 06/01/2026 $9.65 $0.00 $56.13 $18.67

$85.95 12/01/2026 $9.65 $0.00 $57.63 $18.67
For apprentice rates see "Apprentice- LABORER"

TUNNEL WORK - FREE AIR (HAZ. WASTE)
LABORERS (FREE AIR TUNNEL)

$78.95 12/01/2023 $9.65 $0.00 $50.63 $18.67

$80.43 06/01/2024 $9.65 $0.00 $52.11 $18.67

$81.90 12/01/2024 $9.65 $0.00 $53.58 $18.67

$83.40 06/01/2025 $9.65 $0.00 $55.08 $18.67

$84.90 12/01/2025 $9.65 $0.00 $56.58 $18.67

$86.45 06/01/2026 $9.65 $0.00 $58.13 $18.67

$87.95 12/01/2026 $9.65 $0.00 $59.63 $18.67
For apprentice rates see "Apprentice- LABORER"
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Classification Total RateBase Wage Health Pension
Supplemental

Unemployment
Effective Date

VAC-HAUL
TEAMSTERS JOINT COUNCIL NO. 10 ZONE B

$72.98 01/01/2024 $15.07 $0.00 $39.24 $18.67

$73.98 06/01/2024 $15.07 $0.00 $40.24 $18.67

$75.48 12/01/2024 $15.07 $0.00 $40.24 $20.17

$75.98 01/01/2025 $15.57 $0.00 $40.24 $20.17

$76.98 06/01/2025 $15.57 $0.00 $41.24 $20.17

$78.59 12/01/2025 $15.57 $0.00 $41.24 $21.78

$79.19 01/01/2026 $16.17 $0.00 $41.24 $21.78

$80.19 06/01/2026 $16.17 $0.00 $42.24 $21.78

$81.93 12/01/2026 $16.17 $0.00 $42.24 $23.52

$82.53 01/01/2027 $16.77 $0.00 $42.24 $23.52

WAGON DRILL OPERATOR
LABORERS - ZONE 3 (BUILDING & SITE)

$60.37 12/01/2023 $9.40 $0.00 $34.38 $16.59

For apprentice rates see "Apprentice- LABORER"

WAGON DRILL OPERATOR (HEAVY & HIGHWAY)
LABORERS - ZONE 3 (HEAVY & HIGHWAY)

$58.31 12/01/2023 $9.65 $0.00 $33.88 $14.78

$59.51 06/01/2024 $9.65 $0.00 $35.08 $14.78

$60.71 12/01/2024 $9.65 $0.00 $36.28 $14.78

$61.96 06/01/2025 $9.65 $0.00 $37.53 $14.78

$63.20 12/01/2025 $9.65 $0.00 $38.77 $14.78

$64.50 06/01/2026 $9.65 $0.00 $40.07 $14.78

$65.79 12/01/2026 $9.65 $0.00 $41.36 $14.78
For apprentice rates see "Apprentice- LABORER (Heavy and Highway)

WATER METER INSTALLER
PLUMBERS & PIPEFITTERS LOCAL 104

$74.61 09/17/2023 $9.55 $0.00 $47.96 $17.10

$75.86 03/17/2024 $9.55 $0.00 $49.21 $17.10
For apprentice rates see "Apprentice- PLUMBER/PIPEFITTER" or "PLUMBER/GASFITTER"

Outside Electrical - West

EQUIPMENT OPERATOR
OUTSIDE ELECTRICAL WORKERS - WEST LOCAL 42

$65.22 09/01/2019 $8.00 $0.00 $44.67 $12.55

For apprentice rates see "Apprentice- LINEMAN"

GROUNDMAN
OUTSIDE ELECTRICAL WORKERS - WEST LOCAL 42

$44.06 09/01/2019 $8.00 $0.00 $30.58 $5.48

For apprentice rates see "Apprentice- LINEMAN"

GROUNDMAN / TRUCK DRIVER
OUTSIDE ELECTRICAL WORKERS - WEST LOCAL 42

$58.93 09/01/2019 $8.00 $0.00 $39.97 $10.96

For apprentice rates see "Apprentice- LINEMAN"

HEAVY EQUIPMENT OPERATOR
OUTSIDE ELECTRICAL WORKERS - WEST LOCAL 42

$68.23 09/01/2019 $8.00 $0.00 $47.01 $13.22

For apprentice rates see "Apprentice- LINEMAN"

JOURNEYMAN LINEMAN
OUTSIDE ELECTRICAL WORKERS - WEST LOCAL 42

$75.26 09/01/2019 $8.00 $0.00 $51.71 $15.55
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Classification Total RateBase Wage Health Pension
Supplemental

Unemployment
Effective Date

LINEMAN (Outside Electrical) - West Local 42Apprentice -

09/01/2019

Health Pension
Supplemental

UnemploymentStep Apprentice Base Wage Total Ratepercent

Effective Date -

 1 $31.03 $8.00 $3.43 $0.00 $42.46 60

 2 $33.61 $8.00 $3.51 $0.00 $45.12 65

 3 $36.20 $8.00 $3.59 $0.00 $47.79 70

 4 $38.78 $8.00 $5.16 $0.00 $51.94 75

 5 $41.37 $8.00 $5.24 $0.00 $54.61 80

 6 $43.95 $8.00 $5.32 $0.00 $57.27 85

 7 $46.54 $8.00 $7.40 $0.00 $61.94 90

Notes: 

     

     

Apprentice to Journeyworker Ratio:1:2

TELEDATA CABLE SPLICER
OUTSIDE ELECTRICAL WORKERS - WEST LOCAL 42

$38.60 02/04/2019 $4.70 $0.00 $30.73 $3.17

TELEDATA LINEMAN/EQUIPMENT OPERATOR
OUTSIDE ELECTRICAL WORKERS - WEST LOCAL 42

$36.77 02/04/2019 $4.70 $0.00 $28.93 $3.14

TELEDATA WIREMAN/INSTALLER/TECHNICIAN
OUTSIDE ELECTRICAL WORKERS - WEST LOCAL 42

$36.77 02/04/2019 $4.70 $0.00 $28.93 $3.14

TRACTOR-TRAILER DRIVER
OUTSIDE ELECTRICAL WORKERS - WEST LOCAL 42

$65.22 09/01/2019 $8.00 $0.00 $44.67 $12.55

Additional Apprentice Information:

Minimum wage rates for apprentices employed on public works projects are listed above as a percentage of the pre-determined hourly wage rate established by the

Commissioner under the provisions of the M.G.L. c. 149, ss. 26-27D.  Apprentice ratios are established by the Division of Apprenticeship Training pursuant to M.G.L.

c. 23, ss. 11E-11L.

All apprentices must be registered with the Division of Apprenticeship Training in accordance with M.G.L. c. 23, ss. 11E-11L.

All steps are six months (1000 hours.)

Ratios are expressed in allowable number of apprentices to journeymen or fraction thereof, unless otherwise specified.

**      Multiple ratios are listed in the comment field.

***    APP to JM; 1:1, 2:2, 2:3, 3:4, 4:4, 4:5, 4:6, 5:7, 6:7, 6:8, 6:9, 7:10, 8:10, 8:11, 8:12, 9:13, 10:13, 10:14, etc.

****  APP to JM; 1:1, 1:2, 2:3, 2:4, 3:5, 4:6, 4:7, 5:8, 6:9, 6:10, 7:11, 8:12, 8:13, 9:14, 10:15, 10:16, etc.

Issue Date: Wage Request Number:02/22/2024 Page 36 of 3620240222-026
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FEDERAL DAVIS-BACON WAGE RATES
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"General Decision Number: MA20240003 02/09/2024

Superseded General Decision Number: MA20230003

State: Massachusetts

Construction Type: Building

Counties: Berkshire, Franklin, Hampden and Hampshire Counties 
in Massachusetts.

BUILDING CONSTRUCTION PROJECTS Does not include residential
construction consisting of single family homes and apartments
up to and including 4 stories)

Note: Contracts subject to the Davis-Bacon Act are generally
required to pay at least the applicable minimum wage rate
required under Executive Order 14026 or Executive Order 13658.
Please note that these Executive Orders apply to covered
contracts entered into by the federal government that are
subject to the Davis-Bacon Act itself, but do not apply to
contracts subject only to the Davis-Bacon Related Acts,
including those set forth at 29 CFR 5.1(a)(1).

______________________________________________________________
|If the contract is entered    |. Executive Order 14026      |
|into on or after January 30,  |  generally applies to the   |
|2022, or the contract is      |  contract.                  |
|renewed or extended (e.g., an |. The contractor must pay    |
|option is exercised) on or    |  all covered workers at     |
|after January 30, 2022:       |  least $17.20 per hour (or  |
|                              |  the applicable wage rate   |
|                              |  listed on this wage        |
|                              |  determination, if it is    |
|                              |  higher) for all hours      |
|                              |  spent performing on the    |
|                              |  contract in 2024.          |
|______________________________|_____________________________|
|If the contract was awarded on|. Executive Order 13658      |
|or between January 1, 2015 and|  generally applies to the   |
|January 29, 2022, and the     |  contract.                  |
|contract is not renewed or    |. The contractor must pay all|
|extended on or after January  |  covered workers at least   |
|30, 2022:                     |  $12.90 per hour (or the    |
|                              |  applicable wage rate listed|
|                              |  on this wage determination,|
|                              |  if it is higher) for all   |
|                              |  hours spent performing on  |
|                              |  that contract in 2024.     |
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|______________________________|_____________________________|

The applicable Executive Order minimum wage rate will be
adjusted annually. If this contract is covered by one of the
Executive Orders and a classification considered necessary for
performance of work on the contract does not appear on this
wage determination, the contractor must still submit a
conformance request.

Additional information on contractor requirements and worker
protections under the Executive Orders is available at
http://www.dol.gov/whd/govcontracts.

Modification Number     Publication Date
          0              01/05/2024
          1              01/19/2024
          2              02/09/2024

 ASBE0006-011 09/01/2023

                                  Rates          Fringes

Insulator/asbestos worker   
(Includes the application of   
all insulating materials,   
protective coverings,   
coatings and finishes to all   
types of mechanical systems).....$ 42.80            35.16
----------------------------------------------------------------
 BOIL0029-001 01/01/2021

                                  Rates          Fringes

BOILERMAKER......................$ 45.87            29.02
----------------------------------------------------------------
 BRMA0001-001 02/01/2023

SPRINGFIELD/PITTSFIELD CHAPTER  FRANKLIN, HAMPDEN, and
HAMPSHIRE COUNTIES

                                  Rates          Fringes

BRICKLAYER  
     BRICKLAYERS; CEMENT 
     MASONS; PLASTERERS; STONE 
     MASONS; MARBLE, TILE & 
     TERRAZZO WORKERS............$ 48.76            32.27
----------------------------------------------------------------
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 BRMA0001-003 02/01/2023

SPRINGFIELD/PITTSFIELD
BERKSHIRE

                                  Rates          Fringes

BRICKLAYER  
     BRICKLAYERS; CEMENT 
     MASONS; PLASTERERS; STONE 
     MASONS; MARBLE, TILE & 
     TERRAZZO WORKERS............$ 48.76            32.27
----------------------------------------------------------------
 CARP0056-014 08/01/2023

                                  Rates          Fringes

PILEDRIVERMAN....................$ 53.11            35.10
----------------------------------------------------------------
 CARP0336-006 11/01/2023

Franklin County (Erving, Orange,  North Orange and Warwick)

                                  Rates          Fringes

CARPENTER........................$ 40.51            26.19
----------------------------------------------------------------
 CARP0336-009 11/01/2023

HAMPDEN; HAMPSHIRE AND FRANKLIN (Remainder)

                                  Rates          Fringes

Carpenter/Lather/Drywall   
Applicator.......................$ 40.51            26.19
----------------------------------------------------------------
 CARP0336-013 11/01/2023

BERKSHIRE COUNTY

                                  Rates          Fringes

CARPENTER........................$ 40.51            26.19
----------------------------------------------------------------
* CARP1121-004 01/01/2024

                                  Rates          Fringes

MILLWRIGHT.......................$ 41.20            32.99
----------------------------------------------------------------
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 CARP2168-003 09/01/2022

                                  Rates          Fringes

FLOOR LAYER:  Carpet.............$ 39.57            25.60
----------------------------------------------------------------
 ELEC0007-002 07/02/2023

HAMPDEN (Except Chester & Holyoke); HAMPSHIRE (Belchertown,
Ware)

                                  Rates          Fringes

ELECTRICIAN......................$ 48.01            27.71
----------------------------------------------------------------
 ELEC0007-003 07/02/2023

BERKSHIRE; FRANKLIN; HAMPDEN (Chester, Holyoke); HAMPSHIRE
(Except Belchertown, Ware)

                                  Rates          Fringes

ELECTRICIAN......................$ 48.01            27.71
----------------------------------------------------------------
 ELEC0007-006 07/02/2023

                                  Rates          Fringes

Teledata System Installer........$ 48.01            27.71
----------------------------------------------------------------
 ELEC0042-003 09/03/2017

                                  Rates          Fringes

Line Construction:  
     Heavy Equipment Operator....$ 42.26       6.5%+19.81
     Lineman, Cable Splicer and 
     Dynamite Man................$ 46.96       6.5%+22.00
     Material Man, Tractor 
     Trailer Driver, Equipment 
     Operator....................$ 39.92       6.5%+19.21
----------------------------------------------------------------
 ELEV0041-001 01/01/2023

                                  Rates          Fringes

ELEVATOR MECHANIC................$ 61.13       37.335+a+b
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FOOTNOTE:    
  a.Vacation: 6%/under 5 years based on regular hourly rate for
  all hours worked.  8%/over 5 years based on regular hourly
  rate for all hours worked.
  b. PAID HOLIDAYS:  New Year's Day; Memorial Day; Independence
  Day; Labor Day; Veterans' Day; Thanksgiving Day; the Friday
  after Thanksgiving Day; and Christmas Day.

----------------------------------------------------------------
 ENGI0098-001 12/01/2016

                                  Rates          Fringes

Power equipment operators:   
(BUILDING & RESIDENTIAL)  
     Group   1...................$ 33.68          23.96+A
     Group   2...................$ 33.37          23.96+A
     Group   3...................$ 33.15          23.96+A
     Group   4...................$ 32.54          23.96+A
     Group   5...................$ 29.92          23.96+A
     Group   6...................$ 28.80          23.96+A
     Group   7...................$ 26.86          23.96+A
     Group   8...................$ 305.95        23.962+A
     Group   9...................$ 230.69         23.96+A
     Group  10...................$ 35.17          23.96+A
     Group  11...................$ 38.18          23.96+A
     Group  12...................$ 39.68          23.96+A
     Group  13...................$ 40.68          23.96+A
     Group  14...................$ 41.68          23.96+A
     Group  15...................$ 43.18          23.96+A

HAZARDOUS WASTE PREMIUM  $2.00

FOOTNOTE FOR POWER EQUIPMENT OPERATORS:
Group 8 and Group 9 are per day wages.  
  A.  Paid Holidays: New year's Day, Washington's Birthday,
  Memorial Day, Independence Day, Labor Day, Columbus Day,
  Veterans Day, Thanksgiving Day and Christmas Day

POWER EQUIPMENT OPERATORS CLASSIFICATIONS  
  Group 1:  Shovels; crawlers and truck cranes including all
  tower; self-propelled hydraulic cranes 10 tons and over;
  draglines; clam shells; cableways; shaft hoists; mucking
  machines derricks; backhoes; bulldozers; gradalls;
  elevating graders; pile drivers; concrete pavers; trenching
  machines; front end loaders- 5 1/2 cu yds and over; dual
  drum paver; automatic grader-excavator(C.M.I. or equal);
  scrapers towing pan or wagon; tandem dozers or push cats(2
  units in tandem); shotcrete machine; tunnel boring machine;
  combination backhoe/loader 3/4 cu yd hoe or over; jet
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  engine dryer; tree shredder; post hole digger; post hole
  hammer; post extractor; truck mounted concrete pump with
  boom; roto-mill; Grader; Horizontal Drilling Machine; John
  Henry Rock Drill and similar equipment.
  Group 2:  Rotary drill with mounted compressor; compressor
  house (3 to 6 compressors); rock and earth boring machines
  (excluding McCarthy and similar drills); front end loaders
  4 cu yds to 5 1/2 cu yds); forklifts-7 ft lift and over 3
  ton capacity; scraper 21 yds and over (struck load); sonic
  hammer console; reclaimers road planer/milling machine; cal
  tracks; ballast regulators; rail anchor machines; switch
  tampers, asphalt pavers; mechanic; welder and transfer
  machine.
  Group 3:  Combination backhoe/loader up to 3/4 cu yd;
  scrapers up to 21 cu yd (struck load, self propelled or
  tractor drawn); tireman; front end loaders up to 4 yds;
  well drillers; engineer or fireman on high pressure boiler;
  self-loading batch plant; well point operators electric
  pumps used in well point system; pumps, 16 inches and over
  (total discharge); compressor, one or two 900 cu ft and
  over; powered grease truck; tunnel locomotives and dingys;
  grout pumps; hydraulic jacks; boom truck; hydraulic cranes-
  up to 10 ton.
  Group 4:  Asphalt rollers; self-powered rollers and
  compactors; tractor without blade drawing sheepsfoot
  roller; rubber tire roller; vibratory roller or other type
  of compactors including machines for pulverizing and
  aerating soil; york rake.
  Group 5:  Hoists; conveyors; power pavement breakers;
  self-powered concrete pavement finishing machines; two bag
  mixers with skip; McCarthy and similar drills; batch plants
  (not self loading); bulk cement plants; self-propelled
  material spreaders;  three or more 10 KW light plants; 30
  KW or more generators; power broom.
  Group 6:  Compressor (one or two) 315 cu ft to 900 cu ft;
  pumps 4 inches to 16 inches (total discharge).
  Group 7:  Compressors up to 315 cu ft; small mixers with
  skip; pumps up to 4 inches; power heaters; oiler; A-frame
  trucks; forklifts-up to 7 ft. lift and up to 3 ton
  capacity; hydro broom; stud welder.
Group 8: Truck crane crews 
Group 9: Oiler 
Group 10: Master Mechanic
Group 11:  Boom lengths over 150 feet including jib  
Group 12:  Boom lengths over 200 feet including jib  
Group 13:  Boom lengths over 250 feet including jib  
Group 14:  Boom lengths over 300 feet including jib  
Group 15:  Boom lengths over 350 feet including jib

----------------------------------------------------------------
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 IRON0007-014 09/16/2023

BERKSHIRE (Becket, East Otis, Hinsdale, Monterey, New Marlboro,
North Otis, Otis, Peru, Sandisfield, Savoy, Sheffield,
Washington, Windsor); FRANKLIN; HAMPDEN; HAMPSHIRE

                                  Rates          Fringes

IRONWORKER.......................$ 39.05            32.42
----------------------------------------------------------------
 IRON0012-003 07/01/2023

BERKSHIRE (Lee)

                                  Rates          Fringes

IRONWORKER.......................$ 34.50            26.83
----------------------------------------------------------------
 IRON0012-004 07/01/2023

BERKSHIRE (Remainder of County)

                                  Rates          Fringes

Ironworkers:  
     Sheeter.....................$ 34.75            26.83
     Structural, Ornamental, 
     Reinforcing, Fence 
     Erector, Machinery Mover, 
     Rigger, Rodman, Stone 
     Derrickman..................$ 34.50            26.83
----------------------------------------------------------------
 LABO0022-002 12/01/2021

FRANKLIN (Orange, Warwick)

                                  Rates          Fringes

Laborers:  
     GROUP 1.....................$ 35.41            26.59
     GROUP 2.....................$ 35.66            26.59
     GROUP 3.....................$ 36.16            26.59
     GROUP 4.....................$ 36.41            26.59
     GROUP 5.....................$ 36.16            26.59
     GROUP 6.....................$ 37.41            26.59

LABORERS CLASSIFICATIONS  

  GROUP 1:  Laborers; carpenter tenders; cement finisher
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  tenders, plasterer tenders

  GROUP 2:  Asphalt raker; fence and guard rail erector; laser
  beam operator; mason tenmder; pipelayer; pneumatic drill
  operator; pneumatic tool operator; wagon drill operatorm
  jackhammer operator, pavement breaker, carbide core
  drilling machine, chain saw operator, barco type jumping
  tampers, concrete pump, motorized mortar miner, ride-on
  motorized buggy

  GROUP 3:  Air track operator; block paver; rammer; curb
  setter, hydraulic and similar self-powered drills

GROUP 4:  Blaster; powderman  

GROUP 5:  Precast floor and roof, plank erector  

  GROUP 6:  Asbestos Abatement, Toxic and Hazardous waste
  laborers

----------------------------------------------------------------
 LABO0022-003 12/01/2021

                                  Rates          Fringes

Plasterer tender  
     BARNSTABLE, BRISTOL, 
     DUKES, ESSEX, NANTUCKET, 
     MIDDLESEX (with the 
     exception of Arlington, 
     Belmont, Burlington, 
     Cambridge, Everett, 
     Malden, Medford, Melrose, 
     Reading, Somerville, 
     Stoneham, Wakefield, 
     Winchester, Winthrop and 
     Woburn); NORFOLK (with the 
     exception of Brookline 
     Dedham and Milton) COUNTIES.$ 35.41            26.59
     SUFFOLK COUNTY (Boston, 
     Chelsea, Revere, Winthrop, 
     Deer Island, Nut Island);  
     MIDDLESEX COUNTY 
     (Arlington, Belmont, 
     Burlington, Cambridge, 
     Everett, Malden, Medford, 
     Melrose, Reading, 
     Somerville, Stoneham, 
     Wakefield, Winchester, 
     Winthrop and Woburn only); 
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     NORFOLK COUNTY (Brookline, 
     Dedham, and Milton only)....$ 41.18            27.52
----------------------------------------------------------------
 LABO0473-001 12/01/2021

BERKSHIRE COUNTY, FRANKLIN COUNTY, (THE TOWNS OF ASHFIELD,
BUCKLAND, CHARLEMONT, HAWLEY, HEATH, AND ROWE ONLY) HAMPSHIRE
COUNTY (THE TOWNS OF CHESTERFIELD, CUMMINGTON, GOSHEN,
MIDDLEFIELD, PLAINFIELD, AND WORTHINGTON ONLY)

                                  Rates          Fringes

Laborers:........................$ 28.66            23.57
----------------------------------------------------------------
 LABO0596-001 12/01/2021

HAMPDEN COUNTY, HAMPSHIRE COUNTY (WITH THE EXCEPTION OF
CHESTERFIELD, CUMMINNGTON, GOSHEN, MIDDLEFIELD, PLAINFIELD, AND
WORTHINGTON) FRANKLIN COUNTY (WITH THE EXCEPTION OF ASHFIELD,
BUCKLAND, CHARLEMONT, HAULY, HEATH, ORANGE,ROWE AND WARWICK)

                                  Rates          Fringes

Laborers:  
     GROUP 1.....................$ 32.50            26.02
     GROUP 2.....................$ 32.75            26.02
     GROUP 3.....................$ 33.25            26.02
     GROUP 4.....................$ 33.25            26.02
     GROUP 5.....................$ 33.50            26.02

LABORERS CLASSIFICATIONS  

GROUP 1:  Laborers, carpenter tenders, wrecking laborers  

  GROUP 2:  Asphalt rakers, carbide core driller operators,
  chain saw operators, pipelayers, jackhammer and paving
  breaker operators, Barco type jumping tampers, laser beam
  operators, concrete pump operators, mason tenders,
  motorized mortar mixers, ride-on motorized buggy operators,
  wagon drill operators

  GROUP 3:  precast floor and roof plank erectors, sign
  erectors, asbestos removal laborers, haz-mat laborers

  GROUP 4:  Air track operators, block pavers, rammers and curb
  setters, hydraulic and similar self-powered drills

GROUP 5:  Powderman and blaster
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----------------------------------------------------------------
 MARB0097-001 03/01/2012

                                  Rates          Fringes

MARBLE FINISHER..................$ 28.43            25.85
----------------------------------------------------------------
 PAIN0011-008 06/01/2023

                                  Rates          Fringes

GLAZIER..........................$ 41.18            24.55

FOOTNOTE:   
  A. PAID HOLIDAY: LABOR DAY (provided employee has worked any
  part of the week prior to Labor Day and any part of the
  week after Labor Day

----------------------------------------------------------------
 PAIN0035-007 07/01/2023

                                  Rates          Fringes

PAINTER  
     NEW CONSTRUCTION:
      Brush, Taper...............$ 36.93            31.10
      Spray, Sandblast...........$ 38.33            31.10
     REPAINT:
      Brush, Taper...............$ 34.25            31.10
      Spray, Sandblast...........$ 35.65            31.10
----------------------------------------------------------------
 PLUM0004-003 09/01/2023

FRANKLIN (Orange)

                                  Rates          Fringes

Plumber and Steamfitter..........$ 52.55            28.42
----------------------------------------------------------------
 PLUM0104-004 09/17/2023

BERKSHIRE (Becket, Otis, Sandisfield); FRANKLIN (Except Monroe,
Rowe, and the Western part of Charlemont); HAMPDEN; HAMPSHIRE

                                  Rates          Fringes

Plumbers and Pipefitters.........$ 46.46            29.15
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FOOTNOTE:   
  A.  Two paid holidays, Independence Day and Labor Day,
  provided the employee has been employed seven days prior to
  the holiday by the same employer

----------------------------------------------------------------
 PLUM0104-009 09/17/2023

BERKSHIRE (Except Otis, Becket, Sandisfield); FRANKLIN (Monroe,
Rowe and the Western part of Charlemont)

                                  Rates          Fringes

Plumber and Steamfitter..........$ 46.46            29.15

FOOTNOTE FOR PLUMBERS & STEAMFITTERS:
  A.  Paid holidays:  Independence Day and Labor Day, provided
  the employee has been employed seven days prior to the
  holiday by the same employer.

----------------------------------------------------------------
 ROOF0248-001 07/16/2023

All tear-off and/or removal (of any types of roofing), and all
spudding, sweeping, vacuuming and/or cleanup of any and all
areas of any type where a roof is to be relaid.

                                  Rates          Fringes

Roofers:  
     Composition Roofers & Damp 
     Waterproofers...............$ 38.41            29.15
     Pitch,Slate, Tile and 
     Precast Concrete............$ 38.41            29.15
----------------------------------------------------------------
 SFMA0550-003 01/01/2024

                                  Rates          Fringes

SPRINKLER FITTER.................$ 60.65            35.97

  a. PAID HOLIDAYS:  Memorial Day, July 4th, Labor Day,
  Thanksgiving Day and Christmas Day, provided the employee
  has been in the employment of a contractor 20 working days
  prior to any such paid holidays.

----------------------------------------------------------------
 SHEE0063-001 01/01/2022
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                                  Rates          Fringes

Sheet metal worker...............$ 38.01            32.21
----------------------------------------------------------------
 TEAM0379-001 06/01/2023

                                  Rates          Fringes

Truck drivers:  
     Group 1.....................$ 38.78        31.86+a+b
     Group 2.....................$ 38.95        31.86+a+b
     Group 3.....................$ 39.02        31.86+a+b
     Group 4.....................$ 39.14        31.86+a+b
     Group 5.....................$ 39.24        31.86+a+b
     Group 6.....................$ 39.53        31.86+a+b
     Group 7.....................$ 39.82        31.86+a+b

POWER TRUCKS $.25 DIFFERENTIAL BY AXLE 
TUNNEL WORK (UNDERGROUND ONLY) $.40 DIFFERENTIAL BY AXLE
  HAZARDOUS MATERIALS (IN HOT ZONE ONLY) $2.00 PREMIUM
  

                       TRUCK DRIVERS CLASSIFICATIONS  

Group 1:  Station wagons; panel trucks; and pickup trucks 

Group 2:  Two axle equipment; & forklift operator 

Group 3:  Three axle equipment and tireman

Group 4:  Four and Five Axle equipment

  Group 5:  Specialized earth moving equipment under 35 tons
  other than conventional type trucks; low bed; vachual;
  mechanics, paving restoration equipment

Group 6:  Specialized earth moving equipment over 35 tons 

  Group 7:  Trailers for earth moving equipment (double hookup)
  

FOOTNOTES:   

  A.  PAID HOLIDAYS:  New Year's Day, Washington's Birthday,
  Memorial Day, Independence Day, Labor Day, Patriot's Day,
  Columbus Day, Veteran's Day, Thanksgiving Day and Christmas
  Day

  B.  PAID VACATION:  Employees with 4 months to 1 year of
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  service receive 1/2 day's pay per month; 1 week vacation
  for 1 - 5 years of service; 2 weeks vacation for 5 - 10
  years of service; and 3 weeks vacation for more than 10
  years of service

----------------------------------------------------------------

WELDERS - Receive rate prescribed for craft performing
operation to which welding is incidental.

================================================================

Note: Executive Order (EO) 13706, Establishing Paid Sick Leave
for Federal Contractors applies to all contracts subject to the
Davis-Bacon Act for which the contract is awarded (and any
solicitation was issued) on or after January 1, 2017.  If this
contract is covered by the EO, the contractor must provide
employees with 1 hour of paid sick leave for every 30 hours
they work, up to 56 hours of paid sick leave each year.
Employees must be permitted to use paid sick leave for their
own illness, injury or other health-related needs, including
preventive care; to assist a family member (or person who is
like family to the employee) who is ill, injured, or has other
health-related needs, including preventive care; or for reasons
resulting from, or to assist a family member (or person who is
like family to the employee) who is a victim of, domestic
violence, sexual assault, or stalking.  Additional information
on contractor requirements and worker protections under the EO
is available at
https://www.dol.gov/agencies/whd/government-contracts.

Unlisted classifications needed for work not included within
the scope of the classifications listed may be added after
award only as provided in the labor standards contract clauses
(29CFR 5.5 (a) (1) (iii)).

----------------------------------------------------------------

The body of each wage determination lists the classification
and wage rates that have been found to be prevailing for the
cited type(s) of construction in the area covered by the wage
determination. The classifications are listed in alphabetical
order of ""identifiers"" that indicate whether the particular
rate is a union rate (current union negotiated rate for local),
a survey rate (weighted average rate) or a union average rate
(weighted union average rate).

Union Rate Identifiers
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A four letter classification abbreviation identifier enclosed
in dotted lines beginning with characters other than ""SU"" or
""UAVG"" denotes that the union classification and rate were
prevailing for that classification in the survey. Example:
PLUM0198-005 07/01/2014. PLUM is an abbreviation identifier of
the union which prevailed in the survey for this
classification, which in this example would be Plumbers. 0198
indicates the local union number or district council number
where applicable, i.e., Plumbers Local 0198. The next number,
005 in the example, is an internal number used in processing
the wage determination. 07/01/2014 is the effective date of the
most current negotiated rate, which in this example is July 1,
2014.

Union prevailing wage rates are updated to reflect all rate
changes in the collective bargaining agreement (CBA) governing
this classification and rate.

Survey Rate Identifiers

Classifications listed under the ""SU"" identifier indicate that
no one rate prevailed for this classification in the survey and
the published rate is derived by computing a weighted average
rate based on all the rates reported in the survey for that
classification.  As this weighted average rate includes all
rates reported in the survey, it may include both union and
non-union rates. Example: SULA2012-007 5/13/2014. SU indicates
the rates are survey rates based on a weighted average
calculation of rates and are not majority rates. LA indicates
the State of Louisiana. 2012 is the year of survey on which
these classifications and rates are based. The next number, 007
in the example, is an internal number used in producing the
wage determination. 5/13/2014 indicates the survey completion
date for the classifications and rates under that identifier.

Survey wage rates are not updated and remain in effect until a
new survey is conducted.

Union Average Rate Identifiers

Classification(s) listed under the UAVG identifier indicate
that no single majority rate prevailed for those
classifications; however, 100% of the data reported for the
classifications was union data. EXAMPLE: UAVG-OH-0010
08/29/2014. UAVG indicates that the rate is a weighted union
average rate. OH indicates the state. The next number, 0010 in
the example, is an internal number used in producing the wage
determination. 08/29/2014 indicates the survey completion date
for the classifications and rates under that identifier.
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A UAVG rate will be updated once a year, usually in January of
each year, to reflect a weighted average of the current
negotiated/CBA rate of the union locals from which the rate is
based.

----------------------------------------------------------------

                   WAGE DETERMINATION APPEALS PROCESS

1.) Has there been an initial decision in the matter? This can
be:

*  an existing published wage determination
*  a survey underlying a wage determination
*  a Wage and Hour Division letter setting forth a position on
   a wage determination matter
*  a conformance (additional classification and rate) ruling

On survey related matters, initial contact, including requests
for summaries of surveys, should be with the Wage and Hour
National Office because National Office has responsibility for
the Davis-Bacon survey program. If the response from this
initial contact is not satisfactory, then the process described
in 2.) and 3.) should be followed.

With regard to any other matter not yet ripe for the formal
process described here, initial contact should be with the
Branch of Construction Wage Determinations.  Write to:

            Branch of Construction Wage Determinations
            Wage and Hour Division
            U.S. Department of Labor
            200 Constitution Avenue, N.W.
            Washington, DC 20210

2.) If the answer to the question in 1.) is yes, then an
interested party (those affected by the action) can request
review and reconsideration from the Wage and Hour Administrator
(See 29 CFR Part 1.8 and 29 CFR Part 7). Write to:

            Wage and Hour Administrator
            U.S. Department of Labor
            200 Constitution Avenue, N.W.
            Washington, DC 20210

The request should be accompanied by a full statement of the
interested party's position and by any information (wage
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payment data, project description, area practice material,
etc.) that the requestor considers relevant to the issue.

3.) If the decision of the Administrator is not favorable, an
interested party may appeal directly to the Administrative
Review Board (formerly the Wage Appeals Board).  Write to:

            Administrative Review Board
            U.S. Department of Labor
            200 Constitution Avenue, N.W.
            Washington, DC 20210

4.) All decisions by the Administrative Review Board are final.

================================================================

          END OF GENERAL DECISION"
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Classification Total RateBase Wage Health Pension
Supplemental

Unemployment
Effective Date

BOILERMAKER - Local 29Apprentice -

01/01/2024

Health Pension
Supplemental

UnemploymentStep Apprentice Base Wage Total Ratepercent

Effective Date -

 1 $31.28 $7.07 $13.22 $0.00 $51.57 65

 2 $31.28 $7.07 $13.22 $0.00 $51.57 65

 3 $33.68 $7.07 $14.23 $0.00 $54.98 70

 4 $36.09 $7.07 $15.24 $0.00 $58.40 75

 5 $38.50 $7.07 $16.25 $0.00 $61.82 80

 6 $40.90 $7.07 $17.28 $0.00 $65.25 85

 7 $43.31 $7.07 $18.28 $0.00 $68.66 90

 8 $45.71 $7.07 $19.32 $0.00 $72.10 95

Notes: 

     

     

Apprentice to Journeyworker Ratio:1:4

BRICK/STONE/ARTIFICIAL MASONRY (INCL. MASONRY 

WATERPROOFING)
BRICKLAYERS LOCAL 3 (SPRINGFIELD/PITTSFIELD)

$83.76 02/01/2024 $11.49 $0.00 $50.81 $21.46

$85.01 08/01/2024 $11.49 $0.00 $52.06 $21.46

$86.31 02/01/2025 $11.49 $0.00 $53.36 $21.46

$88.46 08/01/2025 $11.49 $0.00 $55.51 $21.46

$89.81 02/01/2026 $11.49 $0.00 $56.86 $21.46

$92.01 08/01/2026 $11.49 $0.00 $59.06 $21.46

$93.41 02/01/2027 $11.49 $0.00 $60.46 $21.46

Issue Date: Wage Request Number:02/22/2024 Page 4 of 3620240222-026
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90398-004/February 2024 01 11 00-1 Summary of Work 

SECTION 01 11 00 

SUMMARY OF WORK 

PART 1 – GENERAL 

1.01 SUMMARY 

A. Section includes:  

1. Summary 

2. Location and Description of Work 

3. Construction Contracts, This Project 

4. Filed Sub-Bids and Filed Sub-Sub-Bids 

5. Construction Contracts, Other Projects 

6. Work by Others 

7. Work by Owner 

8. Owner Furnished Equipment and Materials 

9. Owner Assigned Procurement Contracts 

10. Owner Pre-selected Equipment and Materials 

11. Sequence and Progress of Work 

12. Contractor’s Use of Site 

13. Easements and Rights-of-Way 

14. Notices to Owners and Authorities of Properties Adjacent to the Work 

15. Salvage of Equipment and Materials 

16. Partial Utilization by Owner 

17. Subsurface and Physical Conditions 

18. Hazardous Environmental Conditions 

1.02 LOCATION AND DESCRIPTION OF WORK 

A. The Work is located at the following Site:  

1
1

-1
8

-2
0
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1. West Parish Filters, 1515 Granville Road, Westfield, MA 01085. 

B. The Work to be performed under this Contract includes, but is not limited to, constructing 

the Work described below and all appurtenances related to the Work. The Work shall be 

as follows: 

1. Provisions of sedimentation and erosion controls. 

2. Provisions for stormwater management during and after construction. 

3. Protection of utilities proximal to the area of Work. 

4. Abatement of hazardous materials. 

5. Improvements to Bridge No. 4. 

a. Traffic on Bridge No. 4 shall be limited to passenger vehicles and small 

pickup trucks until improvements to the bridge have been completed as 

specified and as shown on the Drawings. 

6. Disconnecting and decommissioning of connections to Slow Sand Filter Nos. 11-

14. 

7. Demolition of Slow Sand Filter Nos. 7-10 and associated Regulator House No. 3. 

8. Demolition of Slow Sand Filter Nos. 15-18 and associated Regulator House No. 4. 

9. Demolition of six sand storage bins east of Slow Sand Filters Nos. 15-18. 

10. Installation of temporary bracing and supports as required to stabilize portions of 

the exterior Slow Sand Filter walls and top and bottom slabs, and to protect 

existing structures and utilities. 

11. Reorientation of Gate No. 3 and access roads to the Rapid Sand Filter Building. 

12. Restoration and protection of the Site at all times. 

13. Raw water conveyance pipeline improvements, including connection to the 

existing supply from the Sedimentation Basin and new supply from the Energy 

Dissipation Valve (EDV) / Equalization Tank Facility. 

14. A new 65-mgd firm capacity dissolved air flotation (DAF) water treatment plant 

located on the site of existing Slow Sand Filter Nos. 7-10 and 15-18, including the 

following: 

a. Static mixers. 

b. Flocculation tanks. 
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c. DAF basins. 

d. Rapid sand filters. 

e. Filtered water weir box. 

f. Chemical storage and feed facilities, including the following chemical 

systems: 

1) Polyaluminum chloride. 

2) Cationic polymer. 

3) Filter aid polymer. 

4) Sodium hydroxide. 

5) Sodium hypochlorite. 

6) Phosphoric acid. 

7) Space for future chemicals. 

g. Control room. 

h. Laboratory. 

i. Operations workshop. 

j. Administrative areas. 

k. Two waste washwater storage tanks. 

l. One centrate equalization tank. 

15. Dewatering Building, including centrifuges, solids conveyors, polymer storage, 

truck bay, control room, and floated solids storage tanks. 

16. Temporary and permanent connections to existing finished water transmission 

mains. 

17. Electric-powered HVAC for new buildings. 

18. Access roadways and gates. 

19. Sanitary collection and treatment system, including a new septic system and a 

holding tank. 

20. Potable and non-potable water systems for the new buildings. 
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21. Primary electrical service system from a new service entrance, emergency power 

system, manual transfer switch with bypass connection for redundant portable 

generator, and power distribution system. 

22. PLC-based monitoring and control system. 

1.03 CONSTRUCTION CONTRACTS, THIS PROJECT 

A. The Contract under which the Project will be constructed is: 

1. Work specified in Divisions 01 through 46 (inclusive) of the Specifications. 

2. Work shown on sheets G-001 through E-4500 (inclusive) of the Drawings. 

1.04 FILED SUB-BIDS (FSB) AND FILED SUB-SUB-BIDS (FSSB) 

A. Specifications related to the Masonry Work filed sub-bid category: 

1. Section 04 00 00 – Basic Masonry Requirements. 

2. Section 04 05 13 – Masonry Mortaring. 

3. Section 04 05 16 – Masonry Grouting. 

4. Section 04 05 19 – Masonry Anchorage and Reinforcing. 

5. Section 04 22 23.23 – Prefaced Concrete Unit Masonry. 

6. Section 04 43 00 – Stone Masonry. 

B. Specifications related to the Miscellaneous and Ornamental Iron filed sub-bid category:  

1. Section 05 00 00 – Miscellaneous and Ornamental Iron. 

2. Section 05 14 00 – Structural Aluminum. 

3. Section 05 51 00 – Metal Stairs. 

4. Section 05 51 33 – Ladders. 

5. Section 05 52 00 – Guards and Railings. 

6. Section 05 53 00 – Gratings, Checkered Floor Plates, and Access Doors. 

7. Section 05 55 00 – Stair Treads and Nosings. 

C. Specifications related to the Waterproofing, Damp-proofing, and Caulking filed sub-bid 

category: 

La
st

 M
od

ifi
ed

: 0
2/

28
/2

02
4 

at
 1

0:
41

A
M

 E
S

T
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1. Section 07 10 00 – Basic Waterproofing, Damp-proofing, and Caulking 

Requirements. 

2. Section 07 13 54 – Thermoplastic Sheet Waterproofing. 

3. Section 07 26 16 – Fluid-Applied Membrane Air Barriers. 

4. Section 07 90 00 – Joint Fillers, Sealants and Caulking. 

5. Section 07 95 00 – Expansion Joint System. 

D. Specifications related to the Roofing and Flashing filed sub-bid category: 

1. Section 07 50 00 – Basic Roofing and Flashing Requirements. 

2. Section 07 52 00 – Built-Up Bituminous Roofing. 

3. Section 07 60 00 – Flashing and Sheet Metal. 

4. Section 07 70 00 – Roof Specialties and Accessories. 

E. Specifications related to the Metal Windows filed sub-bid category: 

1. Section 08 40 00 – Basic Metal Windows Requirements. 

2. Section 08 41 13 – Aluminum-Framed Entrances and Storefront. 

3. Section 08 44 13 – Glazed Aluminum Curtain Wall System. 

F. Specifications related to the Lathing and Plastering filed sub-bid category: 

1. Section 09 20 00 – Basic Lathing and Plastering Requirements. 

2. Section 09 29 00 – Gypsum Drywall System. 

G. Specifications related to the Tile filed sub-bid category: 

1. Section 09 30 00 – Tiling. 

H. Specifications related to the Acoustical Tile filed sub-bid category: 

1. Section 09 51 00 – Acoustical Ceiling System. 

I. Specifications related to the Painting filed sub-bid category: 

1. Section 09 90 00 – Painting. 

J. Specifications related to the Elevators filed sub-bid category:  

1. Section 14 21 23 – Electric Traction Passenger Elevator. 
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K. Specifications related to the Fire Protection Sprinkler Systems filed sub-bid category: 

1. Section 21 05 00 – Basic Requirements for Fire Suppression. 

2. Section 21 05 29 – Hangers and Supports for Fire Suppression Piping and 

Equipment. 

3. Section 21 05 53 – Identification for Fire Protection and Life Safety System 

Equipment. 

4. Section 21 12 00 – Fire Suppression Standpipes. 

5. Section 21 13 13 – Wet Pipe Sprinklers. 

6. Section 21 22 00 – Clean Agent Fire Extinguishing System. 

L. Specifications related to the Plumbing filed sub-bid category: 

1. Section 22 05 00 – Basic Plumbing Requirements. 

2. Section 22 05 19 – Meters and Gauges for Plumbing Piping. 

3. Section 22 05 29 – Hangers and Supports for Plumbing Piping and Equipment. 

4. Section 22 05 53 – Identification for Plumbing Piping and Equipment. 

5. Section 22 07 19 – Plumbing Piping Insulation. 

6. Section 22 10 13 – Liquid Propane Equipment and Accessories. 

7. Section 22 11 13 – Facility Water Distribution Piping. 

8. Section 22 11 19 – Facility Water Distribution Piping Specialties. 

9. Section 22 11 23 – Domestic Water Pumps. 

10. Section 22 13 16 – Sanitary Waste and Vent Piping. 

11. Section 22 13 19 – Sanitary Waste and Vent Piping Specialties. 

12. Section 22 14 13 – Facility Storm Drainage. 

13. Section 22 14 29 – Sump Pumps. 

14. Section 22 13 11 – Packaged Laboratory Water Purification System. 

15. Section 22 33 00 – Electric Water Heaters. 

16. Section 22 40 00 – Plumbing Fixtures. 
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17. Section 22 45 00 – Emergency Fixtures. 

M. Specifications related to the Plumbing Pipe Covering filed sub-sub-bid category: 

1. Section 22 07 19 – Plumbing Piping Insulation. 

N. Specifications related to the Heating, Ventilation & Air-Conditioning (HVAC) filed sub-bid 

category:  

1. Section 23 00 00 – Basic HVAC Requirements. 

2. Section 23 05 23 – General-Duty Valves for HVAC Piping. 

3. Section 23 05 53 – Identification for HVAC. 

4. Section 23 05 93 – HVAC Balancing. 

5. Section 23 07 00 – HVAC Insulation. 

6. Section 23 09 00 – HVAC Automatic Temperature Controls. 

7. Section 23 09 13 – Hydronic Control Valves. 

8. Section 23 21 13 – Hydronic Piping. 

9. Section 23 21 20 – Hydronic Specialties. 

10. Section 23 21 23 – Hydronic Pumps. 

11. Section 23 31 13 – Metal Ducts and Duct Accessories. 

12. Section 23 31 16 – Nonmetal Ducts and Duct Accessories. 

13. Section 23 34 00 – HVAC Fans. 

14. Section 23 57 19 – Plate-Type, Liquid-to-Liquid Heat Exchangers. 

15. Section 23 74 00 – Air-Source Heat Pump Heating and Ventilating Units. 

16. Section 23 74 01 – Air-Source Heat Pump Dedicated Outdoor Air System Units. 

17. Section 23 81 23 – Electrical Room Air Conditioners. 

18. Section 23 81 29 – Variable Refrigerant Flow Heat Pump Systems. 

19. Section 23 82 19 – Blower Coil Units. 

20. Section 23 82 39 – Electric Heating Equipment. 

21. Section 23 84 16 – Dehumidification Units. 
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O. Specifications related to the HVAC Balancing filed sub-sub-bid category: 

1. Section 23 05 93 – HVAC Balancing. 

P. Specifications related to the HVAC Chemical Treatment filed sub-sub-bid category: 

1. Section 23 21 13 – Hydronic Piping. 

2. Section 23 21 20 – Hydronic Specialties. 

Q. Specifications related to the HVAC Duct Insulation filed sub-sub-bid category: 

1. Section 23 05 93 – HVAC Balancing. 

2. Section 23 07 00 – HVAC Insulation. 

R. Specifications related to the HVAC Pipe Covering filed sub-sub-bid category: 

1. Section 23 07 00 – HVAC Insulation. 

S. Specifications related to the HVAC Sheet Metal (Ductwork) filed sub-sub-bid category: 

1. Section 23 31 13 – Metal Ducts and Duct Accessories. 

T. Specifications related to the HVAC Temperature Controls filed sub-sub-bid category: 

1. Section 23 09 00 – HVAC Automatic Temperature Controls. 

U. Specifications related to the Electrical filed sub-bid category:  

1. Division 26 – Electrical. 

V. Specifications related to the Electrical Lightning Protection filed sub-sub-bid category: 

1. Section 26 41 00 – Facility Lightning Protection. 

W. Specifications related to the Resilient Floors filed sub-bid category: 

1. Section 09 65 00 – Resilient Flooring. 

1.05 CONSTRUCTION CONTRACTS, OTHER PROJECTS 

A. West Parish Filters Clearwell and Backwash Pumping Station Project. 

B. Springfield Water and Sewer Commission Bid No. 24-01, 42-Inch PCCP Raw Water 

Conveyance Pipeline and EDV Facility. 

C. Upper Lagoon Dredging. 
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1.06 WORK BY OTHERS (NOT USED) 

1.07 WORK BY OWNER 

A. Owner will perform the following in connection with the Work: Operate all existing valves, 

gates, pumps, equipment, and appurtenances that will affect Owner’s operation, unless 

otherwise specified or indicated. 

1.08 OWNER-FURNISHED EQUIPMENT AND MATERIALS (NOT USED) 

1.09 OWNER ASSIGNED PROCUREMENT DOCUMENTS (NOT USED) 

1.10 OWNER PRE-SELECTED EQUIPMENT AND MATERIALS (NOT USED) 

1.11 SEQUENCE AND PROGRESS OF WORK 

A. Requirements for sequencing and coordinating with Owner’s operations, including 

maintenance of plant operations during construction, and requirements for tie-ins and 

shutdowns, are in Section 01 14 00 − Coordination with Owner’s Operations. 

1.12 CONTRACTOR’S USE OF SITE 

A. Contractors’ use of the Site shall be confined to the areas shown. The Contractor shall 

share use of the Site with other contractors and others specified in this Section. 

B. Contractor shall move stored products that interfere with operations of Owner, other 

contractors, or others performing work for Owner. 

1.13 EASEMENTS AND RIGHTS-OF-WAY 

A. Easements and rights-of-way will be provided by Owner in accordance with the General 

Conditions. Confine construction operations to within Owner’s property, public rights-of-

way, easements obtained by Owner, and the limits shown. Use care in placing 

construction tools, equipment, excavated materials, and products to be incorporated into 

the Work to avoid damaging property and interfering with traffic. Do not enter private 

property outside the construction limits without permission from the owner of the 

property. 

1.14 NOTICES TO OWNERS AND AUTHORITIES OF PROPERTIES ADJACENT TO THE 

WORK 

A. Contractor shall be responsible for the following notifications, and shall coordinate all 

notifications with the Owner. 

1. Notify owners of adjacent property and utilities when execution of the Work may 

affect their property, facilities, or use of property. 

2. When it is necessary to temporarily obstruct access to property, or when utility 

service connection will be interrupted, provide notices sufficiently in advance to 
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90398-004/February 2024 01 11 00-10 Summary of Work 

enable affected persons to provide for their needs. Conform notices to Laws and 

Regulations and, whether delivered orally or in writing, include appropriate 

information concerning the interruption and instructions on how to limit 

inconvenience caused. 

3. Notify utility owners and other concerned entities at least 48 hours prior to cutting 

or closing streets or other traffic areas or excavating near Underground Facilities 

or exposed utilities. 

1.15 SALVAGE OF EQUIPMENT AND MATERIALS 

A. Existing equipment and materials removed and not shown or specified to be reused in 

the Work will be Contractor’s property, except the following items that shall remain 

Owner’s property: 

1. Regulator House No. 3 (Slow Sand Filter Nos. 7-10): 

a. First floor instrument panel containing slow sand filter loss of head and rate 

of flow gauges. 

b. First floor copper-covered shutters. 

c. First floor pure water well white enameled brick. 

d. Two of four first floor manual handwheel operator floorstands serving the 24-

inch effluent gate valves for Slow Sand Filter Nos. 7-10. 

2. Slow Sand Filter No. 9: 

a. 24-inch butterfly valve and electric actuator. 

3. Owner reserves the right to identify other equipment and materials for salvage 

during the course of the Project. 

B. Existing equipment and material removed by Contractor shall not be reused in the Work, 

except where specified or indicated. 

C. Carefully remove in manner to prevent damage all equipment and materials specified or 

indicated to be salvaged and reused or to remain property of Owner. Store and protect 

salvaged items specified or indicated to be used in the Work. Coordinate storage 

location for salvaged items with Owner. Replace in kind or with new items equipment, 

materials, and components damaged in removal, storage, or handling through 

carelessness or improper procedures. 

1.16 PARTIAL UTILIZATION BY OWNER 

A. Owner reserves the right to enter and use portions of the Work prior to Certificate of 

Substantial Completion is issued by Engineer.  
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B. Contractor shall cooperate with Owner, Owner’s agents, and Engineer to accelerate 

completion of Work designed for partial utilization by Owner in accordance with 

Contractor’s progress schedule. 

1.17 SUBSURFACE AND PHYSICAL CONDITIONS 

A. The following reports of explorations and tests of subsurface conditions at the Site are 

known to Owner: 

1. Report dated November 14, 2019 prepared by CDM Smith entitled “West Parish 

Filter #1 Dam, Phase I, Inspection / Evaluation Report. 

2. Report dated November 14, 2019 prepared by CDM Smith entitled “West Parish 

Filter #2 Dam, Phase I, Inspection / Evaluation Report. 

3. Report dated September 28, 2021 prepared by Tighe & Bond entitled 

“Geotechnical Evaluation, Springfield Water & Sewer Commission – West Parish 

Filters Clearwell and Backwash Pumping Station, Westfield, Massachusetts”, 

consisting of 10 pages, plus 4 appendices. 

4. Letter dated October 8, 2021 prepared by Massachusetts Department of 

Conservation and Recreation entitled “Certificate of Non-Compliance and Dam 

Safety Order”, consisting of 9 pages. 

5. Report dated November 9, 2021 prepared by Tighe & Bond entitled “West Parish 

Filter #3 Dam, Phase I, Inspection / Evaluation Report”. 

6. Report dated November 10, 2022 prepared by AECOM Technical Services, Inc. 

entitled “Geotechnical Data Report (GDR), Work Order 20A-18: Geotechnical 

Exploration Work at the WPF for the EDV Building and Connecting Pipelines”, 

consisting of 6 pages, plus 4 attachments. 

7. Report dated June 14, 2023 prepared by GZA GeoEnvironmental, Inc. entitled 

“Summary of Environmental Soil Testing and Analytical Data, West Parish Water 

Treatment Plant Project, 1515 Granville Road, Westfield, Massachusetts”, 

consisting of 12 pages and 3 appendices. 

8. Report dated November 10, 2023 prepared by Hazen and Sawyer entitled “Valve 

Assessments at the West Parish Filters”, consisting of 15 pages, plus 2 

appendices. 

9. Report dated February 20, 2024 prepared by GZA GeoEnvironmental, Inc. entitled 

“Geotechnical Engineering Report, Proposed West Parish Water Treatment Plant 

Project, Westfield, Massachusetts”, consisting of 36 pages and 6 appendices. 

B. The following drawings of physical conditions relating to existing surface and subsurface 

structures (except Underground Facilities) at the Site are known to Owner: 
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90398-004/February 2024 01 11 00-12 Summary of Work 

1. Drawing entitled “42” Line, Filters 1-6, Vent Tower, #01-19”, consisting of 1 page. 

2. Drawing entitled “Location Plan for 54 Inch Pipe”, consisting of 1 page. 

3. Drawings dated 1924-25 entitled “Record Plans, Little River Water Supply, 

Springfield, Mass., Additions to Purification Works”, consisting of 26 pages. 

4. Drawings dated 1930 and 1931 entitled “Cross-Sections – Gorge Tunnel”, 

“Grouting in Tunnel at Gorge”, and “Cross-Sections, Excavation”. 

5. Drawing dated February 1942 entitled “Springfield Water Works, Little River 

Supply, Contract No. 18, 50” Pipe Line”, consisting of 1 page. 

6. Drawings dated November 1950 prepared by Bogert-Childs Engineering 

Associates entitled “Contract 27, Extensions of West Parish Filters”, consisting of 

24 pages. 

7. Drawings dated August 1967 prepared by Clinton Bogert Engineers entitled 

“Contract 54, Additional West Parish Filters, Record Drawings”, consisting of 32 

pages. 

8. Drawings dated January 1972 prepared by Camp Dresser & McKee, Inc. entitled 

“City of Springfield, Massachusetts, Municipal Water Works Improvements, West 

Parish Filters, Contract No. 70”, consisting of 111 pages. 

9. Drawings dated September 2006 prepared by Camp Dresser & McKee, Inc. 

entitled “Springfield Water and Sewer Commission, West Parish Filters Water 

Treatment Plant, 54-Inch Raw Water Pipeline Cleaning, Lining, and Cathodic 

Protection”, consisting of 10 pages. 

10. Drawings dated October 2021 prepared by Tighe & Bond entitled “West Parish 

Filters, Coagulant Bulk Storage and Chlorination Storage System Upgrades 

Project, Westfield, Massachusetts, Springfield Water & Sewer Commission, 

Contract No.: CA-21-10”, consisting of 22 pages. 

11. Drawings dated October 2023 prepared by AECOM Technical Services, Inc. 

entitled “Springfield Water and Sewer Commission, 42-Inch Raw Water Bypass 

Conveyance Pipeline Rehabilitation and Energy Dissipation Valve Chamber, Bid 

No. 24-01”, consisting of 132 pages. 

12. Drawings dated January 2024 prepared by Tighe & Bond, C.H. Nickerson General 

Contractors, and Elm Electrical, Inc. entitled “City of Westfield, Massachusetts, 

West Parish Filters Clearwell and Backwash Pumping Station Project, Record 

Drawings”, consisting of 104 pages. 

C. The following specifications of physical conditions relating to existing surface and 

subsurface structures (except Underground Facilities) at the Site are known to Owner: 
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90398-004/February 2024 01 11 00-13 Summary of Work 

1. Specifications for existing buried piping at the Site, including the following: 

a. Pages 66-69 from Contract 2. 

b. Pages 58-71 from Contract 7. 

c. Pages 5-10, 31-32, 34-38, and 40-41 from Contract 27. 

d. Addendum No. 1 from Contract 54 dated September 2, 1964, consisting of 7 

pages. 

e. Pages 5-10 and S-19 through S-27 from Contract 54. 

f. Section 2E entitled "Yard Piping” from Contract 70, consisting of 17 pages. 

g. Section 15M entitled “Steel Piping” from Contract 70, consisting of 4 pages. 

h. Section 15N entitled “Cast Iron Piping” from Contract 70, consisting of 2 

pages. 

i. Section 15O entitled “Copper Piping” from Contract 70, consisting of 2 

pages. 

j. Section 15P entitled “Plastic Piping, Hose and Valves” from Contract 70, 

consisting of 4 pages. 

k. Section 15Q entitled “Pipe Hangers and Supports” from Contract 70, 

consisting of 3 pages. 

l. Section 15R entitled “Valves and Appurtenances” from Contract 70, 

consisting of 5 pages. 

m. Section 15S entitled “Sluice Gates and Slide Gates” from Contract 70, 

consisting of 6 pages. 

1.18 HAZARDOUS ENVIRONMENTAL CONDITIONS 

A. The following reports of hazardous environmental conditions at the Site are known to 

Owner: 

1. Report dated August 25, 2023 prepared by Tighe & Bond, Inc. entitled “Springfield 

Water and Sewer Commission – West Parish Water Treatment Plant – Pre-

Demolition HBMA Services”, consisting of 7 pages, plus 11 appendices. 
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PART 2 – PRODUCTS (NOT USED) 

PART 3 – EXECUTION (NOT USED) 

END OF SECTION 
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SECTION 01 14 00 

COORDINATION WITH OWNER’S OPERATIONS 

PART 1 – GENERAL 

1.01 SUMMARY 

A. Section Includes: 

1. Requirements for coordinating with Owner’s operations during the Work and 

included requirements for tie-ins and shutdowns necessary to complete the Work 

without impact on Owner’s operations except as allowed in this Section. 

2. Contractor shall provide labor, materials, tools, equipment and incidentals shown, 

specified and required to coordinate with Owner’s operations during the Work. 

B. General Requirements: 

1. Except for shutdowns specified in this Section, Contractor shall coordinate and 

perform the Work such that Owner’s water treatment facility remains in continuous 

satisfactory operation during the Project. Schedule and conduct the Work such 

that the Work does not: impede Owner’s water treatment production or processes, 

create potential hazards to operating equipment and personnel, reduce the quality 

of the facility’s water treatment process, or cause odors or other nuisances.  

a. In no case is a shutdown allowed for the Rapid Sand Filter Plant.  

b. In no case is a full shutdown allowed to the Hydraulic Control Structure. 

c. Any shutdown of Slow Sand Filter Nos. 11-14 requires prior approval of the 

Owner and as consistent with submittals related to shutdowns or tie-ins. 

2. The three transmission mains that connect the Site and Provin Mountain Storage 

Facility will be referred to as 54” main (also known as TM 1 or North), 42” main 

(also known as TM 2 or Middle) and the 60” main (also known as TM 3 or South). 

These mains are shown on the Drawings.  

3. Work not specifically covered in this Section or in referenced Sections may, in 

general, be completed at any time during regular working hours in accordance with 

the General Conditions and Supplementary Conditions, subject to the 

requirements in this Section. 

4. Contractor has the option of providing additional temporary facilities that can 

eliminate or mitigate a constraint without additional cost to Owner, provided such 

additional temporary facilities: do not present hazards to the public, personnel, 

structures, and equipment; that such additional temporary facilities do not 

adversely affect Owner’s ability to comply with Laws and Regulations, permits, and 
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90398-004/February 2024 01 14 00-2  Coordination with Owner’s Operations 

operating requirements; that such temporary facilities do not generate or foster the 

generation of odors and other nuisances; and that requirements of the Contract 

Documents are fulfilled. 

5. Do not shut off or disconnect existing operating systems, unless accepted by 

Engineer in writing. All lockout/tagout of existing operating systems shall be 

performed collaboratively between the Owner and Contractor. Operation of 

existing equipment will be by the Owner. Where necessary for the Work, 

Contractor shall seal or bulkhead Owner-operated gates and valves to prevent 

leakage that may affect the Work, Owner’s operations, or both. All sealing and 

bulkheading shall be performed in coordination with the Owner. Provide temporary 

watertight plugs, bulkheads, and line stops as required. After completing the Work, 

remove seals, plugs, bulkhead, and line stops to satisfaction of the Engineer. 

6. All existing infrastructure shall be operated by Owner. This includes but is not 

limited to equipment, valves and gates within the Slow Sand Filter and Rapid Sand 

Filter facilities, and in the yard. 

C. Continuous Treatment Provision: 

1. The Owner’s water treatment facility is a drinking water treatment plant that 

consists of a direct filtration and slow sand filters and provides safe drinking water 

to 250,000 customers. Continuous operation of these treatment facilities are 

required at all times. 

2. Contractor shall provide labor, equipment, materials, and incidentals to provide 

continuous treatment to the level prior to construction Work. 

3. Contractor shall be responsible for providing temporary pumping facilities, 

chemical feed systems, systems, piping, valves, appurtenances, equipment, 

materials, and temporary utilities as may be necessary to complete the Work 

without treatment bypassing. 

D. Related Sections: 

1. Section 01 11 00 − Summary of Work 

2. Section 01 25 00 − Substitution Procedures 

3. Section 01 73 00 − Execution of Work 

1.02 REFERENCES 

A. Definitions: 

1. A “shutdown” is when a portion of the normal operation of Owner’s facility, whether 

equipment, systems, piping, or conduit, has to be temporarily suspended or taken 

out of service to perform the Work. 
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90398-004/February 2024 01 14 00-3  Coordination with Owner’s Operations 

2. A “tie-in” refers to a connection by Contractor of temporary or permanent 

infrastructure to the Owner’s existing infrastructure including but not limited to 

water treatment facilities and transmission mains. 

1.03 ADMINISTRATIVE REQUIREMENTS 

A. Coordination: 

1. Review installation procedures under other Specification sections and coordinate 

Work that must be performed with or before the Work specified in this Section. 

2. Notify other contractors in advance of Work requiring coordination with Owner’s 

operations, to provide other contractors sufficient time for work included in their 

contracts that must be installed with or before Work specified in this Section. 

3. When possible, combine multiple tie-ins into a single transmission main shutdown 

to minimize impacts on Owner’s operations and processes.  

B. Pre-Shutdown Meetings: Contractor shall schedule and conduct meetings with Owner 

and Engineer prior to scheduling any shutdown or tie-in. Each transmission main 

shutdown or tie-in requires the submittal of a detailed shutdown or tie-in plan and a 

proposed schedule for review and approval by the Owner and Engineer. The final 

scheduling of each shutdown or tie-in must be approved by the Owner. 

C. Sequencing: 

1. Perform the Work in the specified sequence. Certain phases or stages of the Work 

may require working 24-hour days or work during hours outside of regular working 

hours. Work may be accelerated from a later stage to an earlier stage if Owner’s 

operations are not adversely affected by proposed sequence change, with 

Engineer’s acceptance. Stages specified in this Section are sequential in 

performance of the Work. 

D. Scheduling: 

1. Work that may interrupt normal operations shall be accomplished at times 

convenient to Owner. 

2. Furnish at the Site, in close proximity to shutdown and tie-in work areas, tools, 

equipment, spare parts and materials, both temporary and permanent, necessary 

to successfully complete the shutdown. Complete to the extent possible, 

prefabrication of piping and other assemblies prior to the associated shutdown 

Demonstrate to Engineer’s satisfaction that Contractor has complied with these 

requirements before commencing the shutdown. 

3. If Contractor’s operations cause an unscheduled interruption of Owner’s 

operations, immediately re-establish satisfactory operation for Owner. 
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90398-004/February 2024 01 14 00-4  Coordination with Owner’s Operations 

4. Unscheduled shutdowns or interruptions of continued safe and satisfactory 

operation of Owner’s facilities are not acceptable. All fines or penalties by 

authorities having jurisdiction, all costs incurred by the Owner for responding to 

emergencies (e.g., public notices and emergency response), and all of the 

Owner’s costs associated with the interruption shall be paid solely by Contractor if, 

in Engineer’s opinion, Contractor did not conform to the requirements of the 

Contract Documents, or was negligent in the Work, or did not exercise proper 

precautions in conducting the Work. 

5. Work requiring service interruptions for tie-ins shall be performed during scheduled 

shutdowns. 

6. Temporary, short-term shutdowns of any piping, conduits, equipment, and systems 

may be required. Coordinate requirements for such shutdowns with Engineer and 

Owner. 

1.04 SUBMITTALS 

A. Action/Informational Submittals: 

1. Sequence of work: The Contractor shall submit a detailed description of the 

proposed sequence. The sequence shall be supported by drawings, schedule and 

duration of activities, and details of equipment proposed to perform the work. 

2. Substitute Sequence Submittal: When deviation from specified sequence is 

proposed, provide submittal explaining in detail the proposed sequence change 

and its effects, including evidence that Owner’s operations will not be adversely 

affected by proposed change. List benefits of proposed sequence change, 

including benefits to Progress Schedule. Submit in accordance with Section 01 25 

00 − Substitution Procedures. 

3. Shutdown and Tie-In Planning Submittal: 

a. For each shutdown and tie-in, submit an inventory of labor and materials 

required to perform the shutdown and tie-in tasks, an estimate of time 

required to accomplish the complete shutdown including time for Owner to 

take down and start up existing equipment, systems, or conduits, and written 

description of steps required to complete the Work associated with the 

shutdown and tie-in. 

b. Furnish submittal to Engineer at least thirty (30) calendar days prior to 

proposed shutdown and tie-in start date. Do not start work until obtaining 

Engineer’s acceptance of shutdown planning submittal. 

c. Owner shall initiate all shutdowns and tie-ins. Do not start work until Owner 

has authorized Contractor to proceed following Owner’s initiation of all 

shutdowns and tie-ins. 
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4. Shutdown and Tie-In Scheduling: After acceptance of shutdown and tie-in planning 

submittal and prior to starting the shutdown, meet with the Engineer and the 

Owner to discuss and agree on the date and time each shutdown and tie-in is to 

start.  

1.05 SITE CONDITIONS 

A. General Constraints: Specified in the Contract Documents are the sequence and 

shutdown durations, where applicable, for Owner’s equipment, systems, and conduits 

that are to be taken out of service temporarily for the Work. New equipment, materials, 

and systems may be used by Owner after the specified field quality controls and testing 

are successfully completed and the materials or equipment are Substantially Complete. 

B. In no case is a shutdown allowed for the Rapid Sand Filter Plant. Any shutdown of Slow 

Sand Filter Nos. 11-14 requires prior approval of the Owner and as consistent with 

submittals related to shutdowns or tie-ins. 

C. The following constraints apply to coordination with Owner’s operations: 

1. Operational Access: Owner’s personnel shall have access to equipment and areas 

that remain in operation. 

2. Schedule and perform equipment and system start-ups for Monday through 

Thursday. Equipment and systems shall not be placed into operation on Friday, 

Saturday, and Sunday without prior approval of Owner. 

3. Dead End Valves or Pipe: Provide blind flanges, watertight bulkheads, or valves at 

temporary and permanent terminuses of pipes and conduits. Blind flanges and 

bulkheads shall be suitable for the service and braced and blocked, as required, or 

otherwise restrained as directed by Engineer. Temporary valves shall be suitable 

for their associated service. Where valve is provided at permanent terminus of 

pipe or conduit, also provide on downstream side of valve a blind flange with 

drain/flushing connection. 

4. The Contractor shall be responsible for dewatering process tanks, basins, 

conduits, and other work areas to be dewatered for shutdowns and tie-ins. 

Maintain clean and dry work area by pumping and properly disposing of fluid that 

accumulates in work areas. 

5. Draining and Cleaning of Conduits, Tanks, and Basins: The Contractor will 

dewater process tanks and basins at beginning of each shutdown and as required 

for decommissioning. The Contractor shall flush and wash down tanks and basins 

with potable water. 

6. Draining and cleaning conducted by Contractor shall be as specified below: 

a. Contractor shall remove liquids and solids and dispose of them at 

appropriate location at the Site as directed by Engineer. Contents of pipes, 
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tanks, basins, and conduits undergoing modifications shall be transferred to 

existing process tanks or conduits at the Site with capacity sufficient to 

accept such discharges, using hoses, piping, pumps, or other means 

provided by Contractor. Discharge of fluids across floors is not allowed. 

b. If drainage point is not available on the piping or conduit to be drained, 

provide a wet tap using tapping saddle and valve or other method approved 

by Engineer. Uncontrolled spillage of pipe’s or conduit’s contents is not 

allowed. 

c. Spillage shall be brought to Engineer’s attention immediately, both verbally 

and in writing, and reported in accordance with Laws and Regulations. If 

spillage is not suitable for discharge to the drainage system, such as 

chemical spills, as determined by Engineer, Contractor shall remove spillage 

by other method as acceptable to the Engineer. 

7. Electrical, Control, Communication, and Monitoring Systems: 

a. Owner’s existing SCADA system and fiber optic network shall remain 

functional, subject to the constraints herein. 

b. Existing fiber optic communications and network connectivity within and 

between the Owner’s facilities shall remain operational at all times except 

when required to be off-line due to a planned and scheduled outage. 

c. Unless Contractor elects to use existing fiber and/or temporary fiber, at their 

discretion, at least one communication path through the new dual redundant 

fiber optic communication points shall be in place at all times until substantial 

completion. 

d. With Owners and Engineers written concurrence, each existing process area 

shall be permitted to have a single, non-concurrent, scheduled outage for the 

purpose of making required PLC panel hardware modifications, loading the 

associated PLC logic, and its field testing/demonstration. Field testing and 

demonstration shall immediately follow modifications in an effort to keep 

scheduled shutdowns as short as possible. A 14-day period of no SCADA 

outage shall proceed each scheduled shutdown. 

8. Owner’s Existing Systems and Water Sources for Testing: 

a. Use of the Owner’s Existing Backwash Pumps: 

1) The Owner relies on the existing backwash pumps to backwash 

existing filters that must remain in operation during the Project. 

Contractor shall schedule use of the existing backwash pumps with the 

Owner. All existing equipment shall be operated by the Owner. 
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2) Contractor shall coordinate with the Owner any use of the existing 

backwash pumps to perform field testing and startup activities in 

accordance with Section 01 75 00 – Checkout and Startup 

Procedures. Owner reserves the right to suspend the use of the 

existing backwash pumps at any time. All existing equipment shall be 

operated by the Owner. 

b. Use of Elevated Storage Tank and Fire Loop Piping: 

1) The Owner relies on the existing elevated storage tank and fire loop 

piping for the existing fire protection system. This system will remain in 

operation during the Project. Contractor shall schedule use of this 

system with the Owner. 

2) Owner shall allow Contractor use of the elevated storage tank and fire 

loop piping to perform field testing and startup activities in accordance 

with Section 01 75 00 – Checkout and Startup Procedures. Owner 

shall approve any use of this system in advance and reserves the right 

to suspend the use of this system at any time. 

3) In the event that Owner approves use of this system for Contractor’s 

field testing and startup activities, Contractor shall provide a backflow 

preventer and flow meter to support such use. Contractor shall be 

responsible for providing an approved backflow prevention device to 

be inspected and tested by the Owner at its discretion. 

c. Use of Raw Water Sources: 

1) The Owner relies on the raw water sources at the Energy Dissipation 

Valve Facility, the Control Tunnel and Sedimentation Basin. These 

systems will remain in operation during the Project. Any use of raw 

water from the Owner’s water supply system requires prior approval of 

the Owner. All existing equipment shall be operated by the Owner. 

2) Owner shall allow Contractor use of a raw water source to perform 

field testing and startup activities in accordance with Section 01 75 00 

– Checkout and Startup Procedures. Owner reserves the right to 

suspend the use of this system at any time. All existing equipment 

shall be operated by the Owner. 

9. Hydraulic Isolation Between New and Existing Facilities: 

a. The Contractor shall ensure that the new, West Parish Water Treatment 

Plant remains hydraulically isolated from the existing treatment facilities at all 

times at the West Parish Filter site. The Contractor shall coordinate with the 

Owner to ensure that interconnections between these systems at the West 

Parish Filter Site are closed unless otherwise directed by the Owner. 
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10. Cleaning of Chemical Tanks and Pipelines 

a. The Contractor will be responsible for draining, disposing, cleaning and 

flushing of existing chemical systems noted herein. Chemical systems 

include all bulk storage, day storage, metering and transfer pumps, and all 

pipelines. 

b. The Contractor shall legally dispose all chemicals and all materials 

generated by the cleaning. Volumes of chemical required for disposal are 

indicated herein.  

c. Where indicated, chemicals shall be transported to the bulk tanks at the new 

water treatment plant instead of being disposed. However, any chemical 

material found to be unsuitable by the Owner shall be disposed by the 

Contractor. 

d. Chemicals systems include the following: 

 

CHEMICAL 
Concentration 

Volume for 

Disposal or 

Relocation 

Transfer to New WTP 

Polymer C-379 NA 1,900 gal No 

Aluminum 
Chlorohydrate PC-2800 

NA 
1,200 gal No 

Phosphoric Acid 75% 3,700 gal Yes 

Sodium Hydroxide 50% 9,700 gal Yes 

e. Each chemical tank should be emptied of chemical prior to any cleaning. 

Once the chemical storage tanks have been emptied, they should be flushed 

with clean water, either via spraying them down through the manway at the 

top of each tank, or via filling and draining the tanks. 

f. All chemical piping and pumps for each system listed above shall be flushed 

including but not limited to fill piping to the bulk tanks, piping between bulk 

tanks and day tanks, and piping between the day tanks and the injection 

point. All equipment and accessories shall be flushed including but not 

limited to transfer pumps, metering pumps and calibration columns. All 

components shall be flushed with process or hydrant water for a minimum of 

5 minutes. 

g. The Contractor shall clean to levels below detectable limits of target 

chemical and removal of all visible surface contamination. The Contractor 

shall have a Massachusetts-licensed independent testing laboratory take 

surface swabs, perform testing and provide test reports to certifying 

compliance with the specified cleaning. 

h. 10 samples shall be taken for each chemical system, tested and reported on.  

Of the 10 samples, 2 samples shall be taken from the interior surface of 
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90398-004/February 2024 01 14 00-9  Coordination with Owner’s Operations 

each bulk tank, 2 samples shall be taken from the interior surface of each 

day tank, and 6 samples shall be taken from the pipeline at multiple locations 

as directed by the owner.  

1.06 SEQUENCE OF WORK 

D. Perform the Work in the specified sequence or as otherwise approved by Engineer. 

Certain phases or stages of the Work may require working 24-hour days or work during 

hours outside of regular working hours. Work may be accelerated from a later stage to 

an earlier stage if Owner’s operations are not adversely affected by proposed sequence 

change, and with Engineer’s acceptance. Stages specified in this Section are sequence-

dependent.  

1. Perform Construction Sequencing Phase I per Contract Drawing C-002, steps 1-5. 

2. Perform Construction Sequencing Phase I, Step 6: Treated Water Piping 

Demolition and Reconfiguration. 

a. The operation of existing Rapid Sand Filter Plant and SSF Nos. 11-14 shall 

not be interrupted under any circumstance with the exception of filtered 

water operations described below. Shutdowns described below shall occur in 

coordination with the Owner and Engineer.  

b. SSF 9-10, and SSF 15-18 shall remain operational until noted below. 

c. The shutdowns related to Tie-ins 2 and 4 may last no longer than 2 days. 

The shutdown related to Tie-in 3 may last no longer than 10 days. Once 

each shutdown is initiated, the Contractor shall work continuously until the 

work corresponding to that shutdown is complete. Once all new connections 

have been made, tested, and disinfected, the regular operation of the 

existing facilities shall resume. 

d. The shutdowns related to Tie-ins 2, 3 and 4 must occur between the months 

of November and April. 

e. Before the Tie-ins begin, the interconnection at Sackett Road shall be 

opened (valves 11828 through 11834). 

f. Tie-ins 1, 2, 3 and 4 part 1 may occur in the order proposed by the 

Contractor and approved by the Owner. Once these tie-ins are complete, the 

Contractor may proceed with Tie-in 4 part 2. Once Tie-in 4 part 2 is 

complete, the Contractor may proceed with Tie-in 5. No two tie-ins may 

occur simultaneously unless approved by the Owner. 

g. The Tie-ins are shown in the Civil and General drawings. They are described 

as follows: 
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1) Tie-In No. 1 shall consist of installing two, 42” line stops at the existing 

42” treated water pipe (TM 2 Middle), followed by cutting and draining 

the existing 42” filtered water main, disinfecting the entire section 

between the linestops per Section 40 05 00 – Basic Mechanical 

Requirements, then connecting a new steel fitting into the main. The 

Contractor shall construct a 36” temporary main up to a new, closed 

butterfly valve. The Contractor shall install piping, valves, thrust blocks, 

and cut and cap the 42” line as shown on the Drawings.  

2) Tie-In 2 shall consist of isolating the north side of the hydraulic control 

by closing gates and installing stop logs within structure. Complete tie-

in 2 by coring the hydraulic control structure and installing the 

temporary treated water pipe, valve and slide gate shown in the 

Contract Drawings. Once Tie-in 2 is complete, the Contractor shall 

clean the hydraulic control structure and return it to service. To 

complete this work, the Raw Water lines feeding filtered water and 

washwater reservoir (formerly SSF 7), sand storage (formerly SSF 8), 

SSF 9-10 may be removed from service. 

3) Tie-In No. 3 shall consist of shutting down SSF 11-14 and installing a 

linestop in the 36” treated water main. Once the linestop is installed, 

the Contractor shall cut and drain the 36” treated water main, then 

install a 36” x 36” x 36” tee, valve, and complete the connection to the 

hydraulic control structure. The new chemical injection vault shall be 

completed and commissioned by this time. During this shutdown, the 

Contractor shall also demolish and install the 36” treated water line at 

the location of the 72” raw water main as shown on the Civil drawings. 

4) Tie-In 4 shall be conducted in two parts. 

a) Part 1: The Contractor shall install a linestop on the 36” treated 

water pipe stub from TM 3 (South). The Contractor shall then 

make the connection to this stub with the 36” temporary treated 

water line and 36” butterfly valve. A new blowoff connection shall 

be installed on this stub. By this time, all temporary bypass 

conduits associated with Tie-ins 1 through 4 shall be installed 

and tested. 

b) Part 2: The Owner shall close valves 11827, BV-36-02, BV-36-

03 and BV-36-05 to take this section of TM 3 (South) offline and 

dewater it. The Contract shall open the new slide gate and 

valves installed during Tie-in 2 to send flow North out of the 

Hydraulic Control Structure. The Contractor shall cut and cap TM 

3 (South) at the location shown on the Contract Drawings. 

Simultaneously along with this step, the Contractor shall move 

the existing ultrasonic flow meter on TM 3 (South) from the 
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existing metering vault to a new metering vault built along the 

temporary treated water line.  

c) Contractor shall return TM 3 (South) to service by opening new 

valves and linestops installed with Tie-ins 1, 2, 3 and 4, and the 

Owner shall close valve 215. 

d) After Tie-In No. 4 is completed, tested, and disinfected, the 

Contractor may begin interim conditions as shown on G-013. 

Once interim conditions begin, the 60” treated water line (TM 3 

South) may be removed within the footprint of the project as 

shown on the Contract Drawings. At this time, SSF 15-18 may 

be removed from service and corresponding raw water lines 

removed per the extent shown on the Contract Drawings. 

5) Tie-In 5 shall consist of installing two, 60” linestop at the 60” 

transmission main (TM 1, North) and constructing a 36” bypass to 

maintain the 60” transmission main active during the completion of Tie-

in 5. Cutting and draining the existing 60” treated water pipe, then 

connecting a new steel tee into the pipe shall be completed next. The 

Contractor shall install the tee with a new butterfly valve that is left in 

the closed position. Tie-in 5 may occur at any time before startup of 

the facility, and the bypass must be left in place until approved by the 

Owner. 

3. Perform Construction Sequencing Phase II through Phase V as shown on C-003, 

C-004, C-005 and C-006. 

a. The remaining construction and commissioning work of the new facility 

described in the Contract Documents may occur during these phases. 

b. Prior to demolition of Regulator Houses 3 and 4 during Phase II, Contractor 

shall abate hazardous materials in both structures in accordance with 

Section 02 82 00 – Asbestos Abatement, Section 02 83 00 – Lead Based 

Paint Management, Section 02 84 00 – PCBs in Building Material 

Management, and Section 02 85 00 – Hazardous Materials / Universal 

Waste Management. 

c. During demolition of Regulator Houses 3 and 4 during Phase II, Contractor 

shall maintain the 24” drain service at Regulator House 3 and the 30” drain 

service at Regulator House 4 until the new 30” site drain has been installed. 

Contractor shall suspend demolition of Regulator Houses 3 and 4 at the top 

of the basement bottom slab until the new 30” site drain has been installed. 

Contractor shall demolish the basement bottom slab, 24” drain at Regulator 

House 3, 30” drain at Regulator House 4, and concrete-encased piping only 

after the new 30” site drain has been installed. 
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90398-004/February 2024 01 14 00-12  Coordination with Owner’s Operations 

d. Installation of the 60” raw water raw water transmission main between the 

EDV Structure and Cook Brook shall not begin until the EDV Structure is 

substantially complete. Installation of the 60” raw water transmission main 

between Cook Brook and the new water treatment plant may begin before 

the EDV Structure is substantially complete. Refer to Section 01 11 00 – 

Summary of Work for other construction contracts at the Site. 

e. Backwash recirculation piping (BWF shown on M-5101 and M-5102) shall be 

installed within 1 year and 2 months of the notice to proceed date. This 

includes all work associated with installation of piping, valves, 

appurtenances, and system functional testing. 

4. Decommissioning of Existing Facilities 

a. Decommissioning activities of existing facilities in this contract may occur 

only after the facility has been fully commissioned and accepted by the 

Owner. Decommissioning activities include, but are not limited to: 

1) Cutting and capping of permanent and temporary treated water lines, 

raw water lines and backwash water lines. 

2) Removing connections from existing chemical lines to the treated 

water mains. 

3) Draining and isolating tanks at existing facilities including all tanks 

within the Slow Sand Filter and Rapid Sand Filter Facilities. 

4) Cleaning of chemical tanks and pipelines as described in this section. 

5) Electrical decommissioning as called for under the electrical drawings 

and Division 26. 

1.07 TIE-INS 

E. Table 01 14 00-A in this Section lists connections by Contractor to existing facilities. 

Table 01 14 00-A may not include all tie-ins required for the Work; Contractor shall 

perform tie-ins required to complete the Work. For tie-ins not included in Table 01 14 00-

A, obtain requirements for tie-ins from Engineer. 

1.08 SHUTDOWNS 

A. General: 

1. Work that may interrupt normal operations shall be accomplished at times 

convenient to Owner. 

2. Furnish at the Site, in close proximity to the shutdown and tie-in work areas, tools, 

equipment, spare parts and materials, both temporary and permanent, necessary 
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90398-004/February 2024 01 14 00-13  Coordination with Owner’s Operations 

to successfully complete the shutdown. Complete to the extent possible, 

prefabrication of piping and other assemblies prior to the associated shutdown. 

Demonstrate to Engineer’s satisfaction that Contractor has complied with these 

requirements before commencing the shutdown. 

3. If Contractor’s operations cause an unscheduled interruption of Owner’s 

operations, immediately notify the Owner and re-establish satisfactory operation 

for Owner. 

4. Unscheduled shutdowns or interruptions of continued safe and satisfactory 

operation of Owner’s facilities are not acceptable. All fines or penalties by 

authorities having jurisdiction, all costs incurred by the Owner for responding to 

emergencies (e.g., public notices and emergency response), and all of the 

Owner’s costs associated with the interruption shall be paid solely by Contractor if, 

in Engineer’s opinion, Contractor did not conform to the requirements of the 

Contract Documents, or was negligent in the Work, or did not exercise proper 

precautions in conducting the Work. 

5. Shutdowns shall be in accordance with Table 01 14 00-B of this Section. Work 

requiring service interruptions for tie-ins shall be performed during scheduled 

shutdowns. 

6. Temporary, short-term shutdowns of any piping, conduits, equipment, and systems 

may not be included in Table 01 14 00-B. Coordinate requirements for such 

shutdowns with Engineer and Owner. 

B. Treatment Process Shutdown and Site Access Constraints: 

1. All equipment and processes for existing facilities shall be operational except 

where described herein. 

2. Owner will have roadway access in accordance with the site access plans shown 

on the Drawings. Where access to active Owner facilities is limited or restricted 

due to Contractor’s Work, Contractor shall construct and maintain temporary 

access roads and provide temporary steel road plates to maintain continuous 

movement of traffic as required and in accordance with Section 01 55 00 – 

Contractor Access and Parking.  

C. Shutdowns of Electrical Systems: Comply with Laws and Regulations, including the 

National Electric Code. Contractor shall lock out and tag circuit breakers and switches 

operated by Owner and shall verify that affected cables and wires are de-energized to 

ground potential before shutdown Work is started. Upon completion of shutdown Work, 

remove the locks and tags and notify Engineer that facilities are available for use. 

D. Shutdowns of Communications, SCADA, and Networking: 

1. Any SCADA outages for any existing process pumps and related facilities shall be 

scheduled in advance with the Owner. This work may include required connections 
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90398-004/February 2024 01 14 00-14  Coordination with Owner’s Operations 

to existing switches, installation of additional hardware, and modification and 

download of software into existing controllers. All such shutdowns shall be fully 

planned and coordinated with the existing plant operations to minimize 

disturbances to normal operations. 

E. Shutdowns of Existing On-Site Sewage Disposal System: 

1. Temporary, short-term shutdown of the existing on-site sewage disposal system is 

required to tie-in the new septic tank to the existing on-site sewage disposal 

system. 

2. Contractor shall provide a temporary, watertight plug to isolate existing sanitary 

flows from new sanitary sewer that will serve the existing on-site sewage disposal 

system. Contractor shall arrange for temporary sanitary hauling to maintain 

existing sanitary service during the tie-in of the new septic tank to the existing on-

site sewage disposal system. 

3. Shutdowns shall be in accordance with Table 01 14 00-B of this Section. Work 

requiring interruption of existing sanitary service for tie-ins shall be performed 

during scheduled shutdowns. 

PART 2 – PRODUCTS (NOT USED) 

PART 3 – EXECUTION 

3.01 GENERAL 

A. In addition to requirements of this Section, conform to requirements of Section 01 73 00 

− Execution of Work. 

B. Refer to Table 01 14 00-B in this Section for schedule of process equipment and service 

lines out-of-service during shutdown. 

C. Refer to Table 01 14 00-B in this Section for schedule of process equipment in operation 

during shutdown. 

D. Refer to Table 01 14 00-B in this Section for tie-ins required during each shutdown. 

Refer to Table 01 14 00-A in this Section for detailed tie-in schedule. 

E. Refer to Table 01 14 00-B in this Section for duration of each shutdown. 

3.02 DETAILED SHUTDOWN REQUIREMENTS: 

A. Prior to Typical Shutdown: 

1. Obtain Engineer’s acceptance of proposed shutdown planning submittal and 

shutdown notification submittal. 
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90398-004/February 2024 01 14 00-15  Coordination with Owner’s Operations 

2. Submittal and approval of all shop drawings required. 

3. Coordinate with plant operations on timing of shutdown and provide required 

notice to Owner. 

4. Bring necessary piping, couplings, valves, equipment, and appurtenances to the 

work areas. 

5. Assist Owner in preparing to take equipment, tanks, basins, and conduits 

temporarily out of service. 

6. Coordinate other tie-ins to be performed simultaneously. 

7. Install and ensure functionality of temporary systems as applicable. 

B. During Typical Shutdown: 

1. Remove existing equipment, piping, and accessories as required. 

2. Verify operation of new equipment, materials, and systems. 

3. Following approval from Engineer, return equipment and system to operation with 

Owner. 

C. Following Typical Shutdown: 

1. Verify functionality of equipment and system. 

2. Verify operation of new equipment and systems and verify that joints in piping are 

watertight or gastight as applicable. 

3. Repair joints that are not watertight or gastight as applicable. 

4. Remove temporary systems as applicable. 
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Table 01 14 00-A 

Schedule of Tie-Ins 

 

Tie-In 

No. 

New Line 

Size and Service 

Existing (Connecting) Line 

Size & Service 
Tie-In Building/Location 

Construction 

Sequencing 

Phase 

Shutdown Included 

1 36” Filtered Water Pipe 
42” Filtered Water (TM 2 

Middle) 
Northeast of SSF 16 I No 

2 36” Filtered Water Pipe Hydraulic Control Structure Hydraulic Control Structure I Yes 

3 36” Filtered water Pipe 
36” Filtered Water Discharge 

from SSF 11-14 

North of Hydraulic Control 

Structure 
I Yes 

4 36” Filtered Water Pipe 
36” Pipe Stub into 60” Filtered 

Water (TM 3 South) 

Between SSF 16 and Upper 

Lagoon 
I Yes (part 2) 

5 60” Filtered Water Pipe 
60” Filtered Water Pipe (TM 1 

North) 
North of SSF 16 I No 

6 6” Sanitary Sewer 6” Sanitary Sewer 

Northwest of Existing On-

Site Sewage Disposal 

System Distribution Box 

IV Yes 

 

Table 01 14 00-B 

Schedule of Shutdowns 

Shutdown 

No. 

Process Equipment and Service Lines 

Out-of-Service During Shutdown 

Process Equipment 

In Operation During Shutdown 
Tie-In Nos. 

Maximum 

Duration 

1 Hydraulic Control Structure (Northern Side) 
Hydraulic Control Structure 

(Southern Side) 
2 2 Days 

2 Slow Sand Filters 11-14 
Rapid Sand Filter Plant and Slow 

Sand Filters 15-18 
3 10 Days 

3 
TM 3 (South) Between the West Parish Filter Site 

and Sacket Rd Interconnection 

TM 1 (North), TM 2 (Middle) 

TM 3 (South) Downstream of the 

Sackett Rd Interconnection 

4, part 2 2 Days 

4 
6” Sanitary Sewer and Existing On-Site Sewage 

Disposal System 
N/A 6 2 Days 

END OF SECTION 
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SECTION 01 20 00 

MEASUREMENT AND PAYMENT 

PART 1 – GENERAL 

1.01 SUMMARY 

A. Section includes: 

1. Items listed in this Section refer to and are the same pay items listed in the Bid 

Form and constitute all pay items for completing the Work. 

2. Compensation for all services, items, materials, and equipment shall be included in 

prices stipulated for lump sum and unit price pay items listed in this Section and 

included in the Contract. 

3. No direct or separate payment will be made for providing miscellaneous temporary 

or accessory works, bonds, insurance, or other requirements of the General 

Conditions, Supplementary Conditions, General Requirements, and other 

requirements of the Contract Documents. 

4. Each lump sum and unit bid price shall include an amount considered by the 

Contractor to be adequate to cover Contractor’s overhead and profit for each 

separately identified item.  

B. Related Sections: 

1. Payments to Contractor: Refer to General Conditions, Supplementary Conditions, 

and Agreement. 

2. Changes to Contract Price: Refer to General Conditions, Supplementary 

Conditions, and Section 01 26 00 − Contract Modification Procedures. 

3. Schedule of Values: Refer to General Conditions, Supplementary Conditions, and 

Section 01 29 73 − Schedule of Values. 

1.02 ENGINEER’S ESTIMATE OF QUANTITIES 

A. Engineer’s and Owner’s estimated quantities for unit price pay items, as listed in the Bid 

Form, are approximate only and are included solely for the purpose of comparison of 

Bids. Owner does not expressly or by implication agree that the nature of the materials 

encountered below the surface of the ground or the actual quantities of material 

encountered or required will correspond therewith and reserves the right to increase or 

decrease any quantity or to eliminate any quantity as Owner may deem necessary. 
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1.03 ADMINISTRATIVE REQUIREMENTS 

A. Contractor shall include all additional Work items, services, goods, resources, and 

manpower necessary for installation of the Work to provide a completely functional 

system in accordance with the Contract Documents. Contractor shall include these costs 

associated with providing a completely functional system within the listed items on the 

Bid Form and as specified herein.  

B. Bid Items: 

1. Item 011100.1: General Construction 

a. Measurement and Payment: Lump sum for Item 1 will be full compensation 

for administration and completion of the Work, as shown on the Drawings 

and specified in the Contract Documents, except Work specifically included 

under other Items. 

2. Item 011100.2: Mobilization 

a. Measurement: There will be no measurement for the mobilization to the Site 

as this Work will be on a lump sum basis. 

b. Payment: Payment of the lump sum Bid price will be paid in two payments in 

accordance with Section 01 29 73 – Schedule of Values. Each payment shall 

be in an amount equal to 50 percent of the total amount of this Item. In no 

case will the total of both payments exceed two percent of the Base Bid 

price. 

3. Item 011100.3: Demobilization 

a. Measurement: There will be no measurement for the demobilization from the 

Site as this Work will be on a lump sum basis. 

b. Payment: Payment of the lump sum Bid price will be paid in the first 

application for payment after Substantial Completion has been reached, all 

equipment has been removed from the Site, and Site cleanup has been 

completed. In no case will the payment exceed one percent of the Base Bid 

price. 

4. Item 014100.1: City of Westfield Building Permit Fees Allowance 

a. Description: This Item provides a sum of thirty-five thousand dollars 

($35,000.00) to be used by the Contractor for the payment of City of 

Westfield building permit fees, including fees related to new construction, 

electrical, plumbing, ground signs, wall signs, temporary job trailers, 

suppression, alarm and ansul systems, demolition, and annual certificates of 

inspection. 
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90398-004/February 2024 01 20 00-3 Measurement and Payment 

b. Measurement: There will be no measurement for the payment of building 

permit fees to the City of Westfield as this work will be on an allowance 

basis. 

c. Payment: Reimbursement of City of Westfield building permit fees will 

require copies of payments made to the City of Westfield by the Contractor. 

The Contractor shall be compensated for the Work under this allowance in 

accordance with the procedures specified in Article 11 of the General 

Conditions. There will be no additional compensation beyond the actual 

building permit fees paid to the City of Westfield. At the end of the Contract, 

any and all remaining funds shall be deducted from the Contract via a 

balancing change order. 

5. Item 014100.2: City of Westfield Conservation Commission Fee Allowance 

a. Description: This Item provides a sum of seven thousand five hundred 

dollars ($7,500.00) to be used by the Contractor for the payment of City of 

Westfield Conservation Commission fee. 

b. Measurement: There will be no measurement for the payment of 

Conservation Commission fee to the City of Westfield as this work will be on 

an allowance basis. 

c. Payment: Reimbursement of City of Westfield Conservation Commission fee 

will require copies of payments made to the City of Westfield by the 

Contractor. The Contractor shall be compensated for the Work under this 

allowance in accordance with the procedures specified in Article 11 of the 

General Conditions. There will be no additional compensation beyond the 

actual Conservation Commission fee paid to the City of Westfield. At the end 

of the Contract, any and all remaining funds shall be deducted from the 

Contract via a balancing change order. 

6. Item 310001.1: Rock and Boulder Excavation 

a. Description: Work under this Item shall consist of the break up, removal, 

handling, loading/live loading, stockpiling, and disposal of rock and boulders 

as defined in Section 31 00 01 – Earthwork. This Item is for rock and boulder 

excavation associated with Items 400519.1, 400524.1, 400524.2, 400524.3, 

and 400524.4 only. All other rock and boulder excavation shall be included in 

the lump sum Item 1. 

b. Measurement: This Work will be measured for payment as the actual volume 

of material excavated. Payment limits shall be in accordance with Contract 

Documents and as agreed to with the Engineer and Owner prior to 

excavation and payment. 

c. Payment: This Work will be paid for at the Contract unit price per cubic yard 

of rock and boulders to be excavated, which shall include all materials, 
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equipment, tools, and labor necessary to handle, load, and transport the rock 

and boulders to a stockpile location, and dispose of all rock and boulders 

offsite, and all equipment materials, tools, and labor incidental to this Work. 

d. Quantity is estimated and may vary based on site conditions. 

7. Item 310001.2: Additional Excavation and Select Fill Replacement 

a. Description: Work under this Item shall consist of additional excavation and 

select fill replacement when ordered by the Engineer due to unsuitable 

subgrade materials as described in Section 31 00 01 – Earthwork. 

b. Measurement: This Work will be measured for payment as the actual volume 

of unsuitable subgrade material that has been excavated, removed, and 

replaced with select fill as ordered by the Engineer. Payment limits are to be 

discussed and agreed to with the Engineer and Owner prior to excavation 

and payment. 

c. Payment: Payment shall be per cubic yard, which includes excavation and 

disposal of unsuitable material, furnishing and delivery of select fill from 

offsite sources, placement of select fill, and compaction of select fill. 

d. Quantity is estimated and may vary based on site conditions. 

8. Item 400519.1: 8-inch Buried Wash Water Piping 

a. Description: Work under this Item is shown on Drawings C-241 through 

C-243. 

b. Measurement: Measurement for payment shall be the linear feet of 8-inch 

buried wash water piping actually installed, pressure tested, and disinfected 

as determined by measurement along the horizontal centerline of the pipe in 

place in accordance with the requirements of the Contract Documents. 

c. Payment: Payment shall be per linear feet, which includes all labor, tools, 

equipment, and materials required to furnish, transport, store, and install the 

8-inch buried wash water piping, fittings, valves, appurtenances, and 

reinforced concrete encasement where shown and as specified in the 

Contract Documents. Payment shall include, but not be limited to, site 

preparation, 8-inch ductile-iron pipe, fittings, valves, appurtenances, 

reinforced concrete encasement, cathodic protection, locating underground 

utilities, connecting to existing facilities, supporting and protecting existing 

utilities, excavation (except rock and boulder excavation), dewatering, 

backfill, bedding, temporary and permanent surface restoration, flushing, 

pressure testing, and disinfection as required for a complete installation in 

accordance with the Contract Documents. 
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9. Item 400524.1: 48-inch Buried Raw Water Piping 

a. Measurement: Measurement for payment shall be the linear feet of 48-inch 

buried raw water piping actually installed, pressure tested, and disinfected as 

determined by measurement along the horizontal centerline of the pipe in 

place in accordance with the requirements of the Contract Documents. 

b. Payment: Payment shall be per linear feet, which includes all labor, tools, 

equipment, and materials required to furnish, transport, store, and install the 

48-inch buried raw water piping, fittings, valves, appurtenances, and 

reinforced concrete encasement where shown and as specified in the 

Contract Documents. Payment shall include, but not be limited to, site 

preparation, 48-inch steel pipe, fittings, valves, appurtenances, reinforced 

concrete encasement, cathodic protection, locating underground utilities, 

connecting to existing facilities, supporting and protecting existing utilities, 

excavation (except rock and boulder excavation), dewatering, backfill, 

bedding, temporary and permanent surface restoration, flushing, pressure 

testing, and disinfection as required for a complete installation in accordance 

with the Contract Documents. 

10. Item 400524.2: 60-inch Buried Raw Water Piping 

a. Measurement: Measurement for payment shall be the linear feet of 60-inch 

buried raw water piping actually installed, pressure tested, and disinfected as 

determined by measurement along the horizontal centerline of the pipe in 

place in accordance with the requirements of the Contract Documents. 

b. Payment: Payment shall be per linear feet, which includes all labor, tools, 

equipment, and materials required to furnish, transport, store, and install the 

60-inch buried raw water piping, fittings, valves, appurtenances, and 

reinforced concrete encasement where shown and as specified in the 

Contract Documents. Payment shall include, but not be limited to, site 

preparation, 60-inch steel pipe, fittings, valves, appurtenances, reinforced 

concrete encasement, cathodic protection, locating underground utilities, 

connecting to existing facilities, supporting and protecting existing utilities, 

excavation (except rock and boulder excavation), dewatering, backfill, 

bedding, temporary and permanent surface restoration, flushing, pressure 

testing, and disinfection as required for a complete installation in accordance 

with the Contract Documents. 

11. Item 400524.3: 72-inch Buried Raw Water Piping 

a. Measurement: Measurement for payment shall be the linear feet of 72-inch 

buried raw water piping actually installed, pressure tested, and disinfected as 

determined by measurement along the horizontal centerline of the pipe in 

place in accordance with the requirements of the Contract Documents. 
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b. Payment: Payment shall be per linear feet, which includes all labor, tools, 

equipment, and materials required to furnish, transport, store, and install the 

72-inch buried raw water piping, fittings, valves, appurtenances, and 

reinforced concrete encasement where shown and as specified in the 

Contract Documents. Payment shall include, but not be limited to, site 

preparation, 72-inch steel pipe, fittings, valves, appurtenances, reinforced 

concrete encasement, cathodic protection, locating underground utilities, 

connecting to existing facilities, supporting and protecting existing utilities, 

excavation (except rock and boulder excavation), dewatering, backfill, 

bedding, temporary and permanent surface restoration, flushing, pressure 

testing, and disinfection as required for a complete installation in accordance 

with the Contract Documents. 

12. Item 400524.4: 36-inch Buried Treated Water Piping 

a. Description: Work under this Item is shown on Drawing C-246. 

b. Measurement: Measurement for payment shall be the linear feet of 36-inch 

buried treated water piping actually installed, pressure tested, and 

disinfected as determined by measurement along the horizontal centerline of 

the pipe in place in accordance with the requirements of the Contract 

Documents. 

c. Payment: Payment shall be per linear feet, which includes all labor, tools, 

equipment, and materials required to furnish, transport, store, and install the 

36-inch buried treated water piping, fittings, valves, appurtenances, and 

reinforced concrete encasement where shown and as specified in the 

Contract Documents. Payment shall include, but not be limited to, site 

preparation, 36-inch steel pipe, fittings, valves, appurtenances, reinforced 

concrete encasement, cathodic protection, locating underground utilities, 

connecting to existing facilities, supporting and protecting existing utilities, 

excavation (except rock and boulder excavation), dewatering, backfill, 

bedding, temporary and permanent surface restoration, flushing, pressure 

testing, and disinfection as required for a complete installation in accordance 

with the Contract Documents. 

13. Masonry Work Filed Sub-Bid 

a. Description: Work under this Item shall be full compensation for all 

mobilization, demobilization, materials, tools, and supervision necessary to 

complete all Work of the Masonry Work Filed Sub-Bid. 

b. Measurement: There will be no measurement for this Item as this Work will 

be on a lump sum basis. 

c. Payment: Payment of the lump sum Bid price will be based on the physical 

progress of the Work in accordance with the approved Schedule of Values. 
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14. Miscellaneous and Ornamental Iron Filed Sub-Bid 

a. Description: Work under this Item shall be full compensation for all 

mobilization, demobilization, materials, tools, and supervision necessary to 

complete all Work of the Miscellaneous and Ornamental Iron Filed Sub-Bid. 

b. Measurement: There will be no measurement for this Item as this Work will 

be on a lump sum basis. 

c. Payment: Payment of the lump sum Bid price will be based on the physical 

progress of the Work in accordance with the approved Schedule of Values. 

15. Waterproofing, Damp-proofing, and Caulking Filed Sub-Bid 

a. Description: Work under this Item shall be full compensation for all 

mobilization, demobilization, materials, tools, and supervision necessary to 

complete all Work of the Waterproofing, Damp-proofing, and Caulking Filed 

Sub-Bid. 

b. Measurement: There will be no measurement for this Item as this Work will 

be on a lump sum basis. 

c. Payment: Payment of the lump sum Bid price will be based on the physical 

progress of the Work in accordance with the approved Schedule of Values. 

16. Roofing and Flashing Filed Sub-Bid 

a. Description: Work under this Item shall be full compensation for all 

mobilization, demobilization, materials, tools, and supervision necessary to 

complete all Work of the Roofing and Flashing Filed Sub-Bid. 

b. Measurement: There will be no measurement for this Item as this Work will 

be on a lump sum basis. 

c. Payment: Payment of the lump sum Bid price will be based on the physical 

progress of the Work in accordance with the approved Schedule of Values. 

17. Metal Windows Filed Sub-Bid 

a. Description: Work under this Item shall be full compensation for all 

mobilization, demobilization, materials, tools, and supervision necessary to 

complete all Work of the Metal Windows Filed Sub-Bid. 

b. Measurement: There will be no measurement for this Item as this Work will 

be on a lump sum basis. 

c. Payment: Payment of the lump sum Bid price will be based on the physical 

progress of the Work in accordance with the approved Schedule of Values. 
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18. Lathing and Plastering Filed Sub-Bid 

a. Description: Work under this Item shall be full compensation for all 

mobilization, demobilization, materials, tools, and supervision necessary to 

complete all Work of the Lathing and Plastering Filed Sub-Bid. 

b. Measurement: There will be no measurement for this Item as this Work will 

be on a lump sum basis. 

c. Payment: Payment of the lump sum Bid price will be based on the physical 

progress of the Work in accordance with the approved Schedule of Values. 

19. Resilient Floors Filed Sub-Bid 

a. Description: Work under this Item shall be full compensation for all 

mobilization, demobilization, materials, tools, and supervision necessary to 

complete all Work of the Resilient Floors Filed Sub-Bid. 

b. Measurement: There will be no measurement for this Item as this Work will 

be on a lump sum basis. 

c. Payment: Payment of the lump sum Bid price will be based on the physical 

progress of the Work in accordance with the approved Schedule of Values. 

20. Tile Filed Sub-Bid 

a. Description: Work under this Item shall be full compensation for all 

mobilization, demobilization, materials, tools, and supervision necessary to 

complete all Work of the Tile Filed Sub-Bid. 

b. Measurement: There will be no measurement for this Item as this Work will 

be on a lump sum basis. 

c. Payment: Payment of the lump sum Bid price will be based on the physical 

progress of the Work in accordance with the approved Schedule of Values. 

21. Acoustical Tile Filed Sub-Bid 

a. Description: Work under this Item shall be full compensation for all 

mobilization, demobilization, materials, tools, and supervision necessary to 

complete all Work of the Acoustical Tile Filed Sub-Bid. 

b. Measurement: There will be no measurement for this Item as this Work will 

be on a lump sum basis. 

c. Payment: Payment of the lump sum Bid price will be based on the physical 

progress of the Work in accordance with the approved Schedule of Values. 
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22. Painting Filed Sub-Bid 

a. Description: Work under this Item shall be full compensation for all 

mobilization, demobilization, materials, tools, and supervision necessary to 

complete all Work of the Painting Filed Sub-Bid. 

b. Measurement: There will be no measurement for this Item as this Work will 

be on a lump sum basis. 

c. Payment: Payment of the lump sum Bid price will be based on the physical 

progress of the Work in accordance with the approved Schedule of Values. 

23. Elevators Filed Sub-Bid 

a. Description: Work under this Item shall be full compensation for all 

mobilization, demobilization, materials, tools, and supervision necessary to 

complete all Work of the Elevators Filed Sub-Bid. 

b. Measurement: There will be no measurement for this Item as this Work will 

be on a lump sum basis. 

c. Payment: Payment of the lump sum Bid price will be based on the physical 

progress of the Work in accordance with the approved Schedule of Values. 

24. Fire Protection Sprinkler Systems Filed Sub-Bid 

a. Description: Work under this Item shall be full compensation for all 

mobilization, demobilization, materials, tools, and supervision necessary to 

complete all Work of the Fire Protection Sprinkler Systems Filed Sub-Bid. 

b. Measurement: There will be no measurement for this Item as this Work will 

be on a lump sum basis. 

c. Payment: Payment of the lump sum Bid price will be based on the physical 

progress of the Work in accordance with the approved Schedule of Values. 

25. Plumbing Filed Sub-Bid 

a. Description: Work under this Item shall be full compensation for all 

mobilization, demobilization, materials, tools, and supervision necessary to 

complete all Work of the Plumbing Filed Sub-Bid. 

b. Measurement: There will be no measurement for this Item as this Work will 

be on a lump sum basis. 

c. Payment: Payment of the lump sum Bid price will be based on the physical 

progress of the Work in accordance with the approved Schedule of Values. 
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26. Heating, Ventilation & Air-Conditioning Filed Sub-Bid 

a. Description: Work under this Item shall be full compensation for all 

mobilization, demobilization, materials, tools, and supervision necessary to 

complete all Work of the Heating, Ventilation & Air-Conditioning Filed Sub-

Bid. 

b. Measurement: There will be no measurement for this Item as this Work will 

be on a lump sum basis. 

c. Payment: Payment of the lump sum Bid price will be based on the physical 

progress of the Work in accordance with the approved Schedule of Values. 

27. Electrical Filed Sub-Bid 

a. Description: Work under this Item shall be full compensation for all 

mobilization, demobilization, materials, tools, and supervision necessary to 

complete all Work of the Electrical Filed Sub-Bid. 

b. Measurement: There will be no measurement for this Item as this Work will 

be on a lump sum basis. 

c. Payment: Payment of the lump sum Bid price will be based on the physical 

progress of the Work in accordance with the approved Schedule of Values. 

28. Alternate No. 1: Provide Lined Carbon-Steel Piping in lieu of Stainless-Steel Piping 

for Exposed Applications 

a. Lump sum payment for Bid Alternate Item 1 shall be full compensation for 

providing lined carbon-steel piping in accordance with Section 40 05 24.23 – 

Steel Pipe for Water Service in lieu of stainless-steel piping in accordance 

with Section 40 05 24.24 – Stainless-Steel Pipe for select exposed 

applications in accordance with Section 40 06 20 – Process Pipe, Valve, and 

Gate Schedule. 

b. Exposed applications subject to Bid Alternate Item 1 include the following: 

1) Backwash Feed (BWF). 

2) Backwash Supply (BWS). 

3) Clarified Water (CLW). 

4) Filtered Water (FILW). 

5) Filter-to-Waste (FTW). 

6) Raw Water (RW). 
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7) Waste Washwater (WWW). 

8) Waste Washwater Recycle (WWWR). 

c. Exposed applications not subject to Bid Alternate Item 1 include the 

following: 

1) DAF Recycle (DAFR). 

2) Clarified Water Line (CLW) within the DAF tanks. 

3) Overflow Pipe (OF). 

d. The Contractor shall obtain written permission from the Owner prior to 

performing this Work. 

e. The cost of this item shall reflect the cost of completing the Work within the 

Contract Times. Contract Time extensions shall not be allowed due to the 

performance of this Work. 

29. Alternate No. 2: Painting Filed Sub-Bid 

a. Description: Work under this Item shall be full compensation for all 

mobilization, demobilization, materials, tools, and supervision necessary to 

complete all Work of the Painting Filed Sub-Bid. 

b. Measurement: There will be no measurement for this Item as this Work will 

be on a lump sum basis. 

c. Payment: Payment of the lump sum Bid price will be based on the physical 

progress of the Work in accordance with the approved Schedule of Values. 

PART 2 – PRODUCTS (NOT USED) 

PART 3 – EXECUTION (NOT USED) 

END OF SECTION
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SECTION 01 25 00 

SUBSTITUTION PROCEDURES 

PART 1 – GENERAL 

1.01 SUMMARY 

A. Section includes:  

1. Procedural requirements for product substitutions. 

2. Procedural requirements for substitute construction methods or procedures, when 

construction methods or procedures are specified. 

B. Requests for substitutions of equipment and material shall conform to the requirements 

of the General Conditions and Supplemental Conditions. 

C. Procedure for substitution requests and review including evaluation, reimbursement, 

acceptance, and determination shall be in accordance with General Conditions and 

Supplemental Conditions.  

1.02 REFERENCES 

A. Definitions: The following words or terms are not defined but, when used in this Section, 

have the following meaning: 

1. “Acceptable Manufacturers” considered for substitution include Suppliers of 

equipment and material of proven reliability, and as manufactured by reputable 

manufacturers having experience in the production of specified equipment and 

material.  Equipment furnished shall be designed, constructed, and installed in 

accordance with the industry accepted practices and shall operate satisfactorily 

when installed in accordance with the Contract Documents. 

2. “Products” includes materials, equipment, machinery, components, fixtures, 

systems, and other goods incorporated in the Work. Products do not include 

machinery and equipment used for preparing, fabricating, conveying, erecting, or 

installing the Work. Products include Owner-furnished goods incorporated in the 

Work where use of such goods is specifically required in the Contract Documents. 

1.03 ADMINSTRATIVE REQUIREMENTS 

A. Contractor’s Responsibilities: In submitting request for substitution, Contractor 

represents that: 

1. Contractor has investigated proposed substitution and determined that it is 

equivalent to item, product, method, or procedure specified, as applicable. 
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2. Contractor will provide the same or better guarantees or warranties for proposed 

substitution as for the specified product, manufacturer, method, or procedure, as 

applicable. 

3. Contractor waives all Claims for additional costs or extension of time related to 

proposed substitution that subsequently may become apparent. 

4. Contractor shall submit a minimum of five (5) successful installations of the 

manufacturer’s equipment of the same model, size, and type as specified in the 

Contract Documents. 

B. Engineer’s Review: A proposed substitution will not be accepted for review if: 

1. Approval would require changes in design concept or a substantial revision of the 

Contract Documents. 

2. Approval would delay completion of the Work or the work of other contractors. 

3. Substitution request is indicated or implied on a Shop Drawing or other submittal, 

or on a request for interpretation or clarification, and is not accompanied by 

Contractor’s formal request for substitution. 

4. If the substitution is not clearly substantiated by performance criteria as providing 

an equivalent or superior performing installation. 

C. If Engineer does not approve the proposed substitute, Contractor shall provide the 

specified product, manufacturer, method, or procedure, as applicable. 

D. Approval of a substitution request will not relieve Contractor from requirement for 

submitting Shop Drawings as set forth in the Contract Documents. 

E. Product Substitutions Procedure: 

1. Requests for approval of substitute products or items will be considered for a 

period of 60 days after the Effective Date of the Agreement. After end of specified 

period, requests will be considered only in case of unavailability of a specified 

product or other conditions beyond Contractor’s control. 

2. Submit copies of request for substitution. 

3. Submit separate request for each substitution. 

4. In addition to requirements of the General Conditions and information required on 

substitution request forms, include with request the following: 

a. Product identification, including manufacturer’s name and address. 

b. Manufacturer’s literature with product description, performance and test 

data, and reference standards with which product complies. 
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c. Samples, if appropriate. 

d. Name and address of similar projects on which product was used, and date 

of installation. 

e. Certified tests, where applicable, by an independent laboratory attesting the 

proposed substitution is equal. 

f. Cost information for the proposed substitution and the specified products. 

g. Lead time information for the proposed substitution and specified products. 

h. All other submittal requirements indicated in the individual Specification 

Sections associated with the specified equipment and material. 

F. Construction Methods Substitutions Procedures: 

1. Where construction methods or procedures are specified, for a period of 60 days 

after the Effective Date of the Agreement, Engineer will consider Contractor’s 

written requests for substitute construction methods or procedures specified. 

2. Submit copies of request for substitution. 

3. Submit separate request for each substitution. 

4. In addition to requirements of the General Conditions and information required on 

substitution request forms, include with request the following: 

a. Detailed description of proposed method or procedure. 

b. Itemized comparison of the proposed substitution with the specified method 

or procedure. 

c. Drawings illustrating method or procedure. 

d. Other data required by Engineer to establish that proposed substitution is 

equivalent to specified method or procedure. 

PART 2 – PRODUCTS (NOT USED) 

PART 3 – EXECUTION (NOT USED) 

END OF SECTION
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SECTION 01 26 00 

CONTRACT MODIFICATION PROCEDURES 

PART 1 – GENERAL 

1.01 THE REQUIREMENT 

A. Section includes: 

1. General Conditions and Supplementary Conditions provision expansion, including 

the following: 

a. Requests for Interpretation. 

b. Field Orders 

c. Work Change Directives 

d. Proposal requests 

e. Change Proposals 

f. Change Orders 

1.02 ADMINISTRATIVE REQUIREMENTS 

A. Submit Contract modification documents to Engineer’s contact person and address in 

the Contract Documents. 

B. Retain at Contractor’s office and at the Site complete copy of each Contract modification 

document and related documents, and Engineer’s response. 

1.03 REQUEST FOR INTERPRETATION 

A. General: 

1. Submit electronic requests for interpretation to Engineer. Contractor and Owner 

may submit requests for interpretation. 

2. Submit request for interpretation to obtain clarification or interpretation of the 

Contract Documents. Report conflicts, errors, ambiguities, and discrepancies in 

the Contract Documents using requests for interpretation. 

3. Do not submit request for interpretation when other form of communication is 

appropriate, such as submittals, requests for substitutions or “or equals”, notices, 

ordinary correspondence, or other form of communication. Improperly prepared or 
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inappropriate requests for interpretation will be returned without response or 

action. 

B. Procedure: 

1. Submit one electronic copy of each request for interpretation. Submit each request 

for interpretation with separate letter of transmittal if hard copies are submitted. 

2. Engineer will provide timely review of requests for interpretation. Allow sufficient 

time for review and response. 

3. Engineer will maintain log of requests for interpretation. Copy of log will be 

provided upon request. 

4. Engineer will provide written response to each request for interpretation. One copy 

of Engineer’s response will be distributed to: 

a. Contractor 

b. Owner 

c. Engineer 

d. Resident Project Representative (RPR) 

C. If Engineer requests additional information to make an interpretation, provide information 

requested within ten (10) days, unless Engineer allows additional time, via 

correspondence referring to request for interpretation number. 

D. If Contractor or Owner believes that a change in the Contract Price or Contract Times or 

other change to the Contract is required, notify Engineer in writing before proceeding 

with the Work associated with the request for interpretation. 

E. Submit each request for interpretation on a form acceptable to Engineer. 

1. Number each request for interpretation as follows: Numbering system shall be the 

Contract number and designation followed by a hyphen and three-digit sequential 

number.  

2. In space provided on form, describe the interpretation requested. Provide 

additional sheets as necessary. Include text and sketches as required in sufficient 

detail for engineer’s response. 

3. When applicable, request for interpretation shall include Contractor’s 

recommended resolution. 
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1.04 FIELD ORDERS 

A. General: 

1. Field Orders, when required, will be initiated and issued by Engineer. 

2. Field Orders authorize minor variations in the Work but do not change the Contract 

Price or Contract Times. 

3. Field Orders will be in the form of Engineers Joint Contract Documents Committee 

(EJCDC) document C-942, “Field Order” or other Engineer’s accepted form.  

4. Engineer will maintain a log of Field Orders issued. 

B. Procedure. 

1. Electronic copies of Field Orders will be maintained, stored, and distributed by 

Engineer’s electronic construction document management system. 

2. If Contractor or Owner believes that a change in the Contract Price or the Contract 

Times or other change to the Contract is required, immediately notify Engineer in 

writing before proceeding with the Work associated with the Field Order. 

3. If the Field Order is unclear, submit request for interpretation. 

1.05 WORK CHANGE DIRECTIVE 

A. General: 

1. Work Change Directives, when required, order additions, deletions, or revisions to 

the Work. 

2. Work Change Directives do not change the Contract Price or Contract Times but 

are evidence that the parties to the Contract expect that the change ordered or 

documented by the Work Change Directive will be incorporated in subsequently 

issued Change Order following negotiations by the parties as to its effect, if any, 

on the Contract Price or Contract Times. 

3. Work Change Directives will be in the form of EJCDC document C-940, “Work 

Change Directive” or other Engineer’s accepted form. 

B. Procedure: 

1. Electronic copies of Work Change Directives will be maintained, stored, and 

distributed by Engineer’s electronic construction document management system. 

2. Each Work Change Directive shall be signed by Owner and Engineer, and 

Contractor shall sign and return the Work Change Directive, within five days of 

receipt, to Engineer. 
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3. When required by Engineer, document for the Work performed under each 

separate Work Change Directive, for each day, the number and type of workers 

employed and hours worked; equipment used including manufacturer, model, and 

year of equipment, and number of hours; materials used, receipts for and 

descriptions of materials and equipment incorporated into the Work, invoices and 

labor and equipment breakdowns for Subcontractors and Suppliers, and other 

information required by Owner or Engineer, in a format acceptable to Engineer. 

Submit this documentation to Engineer as a Change Proposal. 

1.06 PROPOSAL REQUESTS 

A. General: 

1. Proposal requests may be initiated by Engineer or Owner. 

2. Proposal requests are for requesting the effect on the Contract Price and the 

Contract Times and other information relative to contemplated changes in the 

Work. Proposal requests do not authorize changes or variations in the Work, and 

do not change the Contract Price or Contract Times or terms of the Contract. 

3. Proposal requests will be furnished using the proposal request form included with 

this Section. 

B. Procedure. 

1. One copy of each signed proposal request will be furnished to Contractor with one 

copy each to: 

a. Owner 

b. Engineer 

c. Resident Project Representative (RPR) 

2. Submit request for interpretation to clarify conflicts, errors, ambiguities, and 

discrepancies in proposal request. 

3. Upon receipt of proposal request, Contractor shall prepare and submit a Change 

Proposal, in accordance with this Section, for the proposed Work described in the 

proposal request. 

1.07 CHANGE PROPOSALS 

A. General. 

1. Submit written Change Proposal to Engineer in response to each proposal 

request, and when Contractor believes a change in the Contract Price or Contract 

Times or other change to the terms of the Contract is required. 
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B. Procedure. 

1. Submit to Engineer one electronic copy of each Change Proposal with 

accompanying documentation, and simultaneously submit to Owner. Submit each 

Change Proposal with separate letter of transmittal. 

2. Engineer will review Change Proposal and either request additional information 

from Contractor or provide to Owner recommendation regarding approval of the 

Change Proposal. 

3. When Engineer requests additional information to render a decision, submit 

required information within five days of receipt of Engineer’s request, unless 

Engineer allows more time. Submit the required information via correspondence 

that refers to Change Proposal number. 

4. Upon completing review, one copy of Engineer’s written response, if any, will be 

distributed to: 

a. Contractor 

b. Owner 

c. Engineer 

d. Resident Project Representative (RPR) 

5. If Change Proposal is recommended for approval by Engineer and approved by 

Owner, a Change Order will be issued. 

6. If parties do not agree on terms for the change, Owner or Contractor may file a 

Claim against the other, in accordance with the General Conditions and the 

Supplementary Conditions. 

C. Each Change Proposal shall be submitted on a Change Proposal form acceptable to 

Engineer. 

1. Number each Change Proposal as follows: Numbering system shall be the 

Contract number and designation followed by a hyphen and three-digit sequential 

number. Example: First Change Proposal for the general contract for project 

named “Contract 23” would be, “Proposal No. 23-001”. 

2. In space provided on form: 

a. Describe scope of each proposed change. Include text and sketches on 

additional sheets as required to provide detail sufficient for Engineer’s review 

and response. If a change item is submitted in response to proposal request, 

write in as scope, “In accordance with Change Proposal Request No.” 
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followed by the proposal request number. Provide written clarifications, if 

any, to scope of change. 

b. Provide justification for each proposed change. If change is in response to 

proposal request, write in as justification, “In accordance with Change 

Proposal Request No.” followed by the proposal request number. 

c. List the total change in the Contract Price and Contract Times for each 

proposed change. 

3. Unless otherwise directed by Engineer, attach to the Change Proposal detailed 

breakdowns of pricing (Cost of the Work and Contractor’s fee) including: 

a. List of Work tasks to accomplish the change. 

b. For each task, labor cost breakdown including labor classification, total hours 

per labor classification, and hourly cost rate for each labor classification. 

c. Construction equipment and machinery to be used, including manufacturer, 

model, and year of manufacture, and number of hours for each. 

d. Detailed breakdown of materials and equipment to be incorporated into the 

Work, including quantities, unit costs, and total cost, with Supplier’s written 

quotations. 

e. Breakdowns of the Cost of the Work and fee for Subcontractors, including 

labor, construction equipment and machinery, and materials and equipment 

incorporated into the Work, other costs, and Subcontractor fees. 

f. Breakdown of other costs eligible, in accordance with the General Conditions 

and the Supplementary Conditions. 

g. Other information required by Engineer. 

h. Contractor’s fees applied to eligible Contractor costs and eligible 

Subcontractor costs. 

1.08 CHANGE ORDERS 

A. General: 

1. Change Orders will be recommended by Engineer and signed by Owner, 

Contractor, and the Drinking Water State Revolving Fund Certification Officer, to 

authorize additions, deletions, or revisions to the Work, or changes to the Contract 

Price or Contract Times. 

2. Change Orders will be in the form of Policy Memorandum No. PM-10, Attachment 

1, Massachusetts DEP Change Order Form . 
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B. Procedure. 

1. One original of each Change Order will be furnished to Contractor, who shall sign 

and return the original to Engineer within five days of receipt. 

2. Engineer will sign each original Change Order and forward to Owner. 

3. Owner will sign each original Change Order and forward to the funding agency, 

Massachusetts DEP. 

4. After approval and signature of all parties, Engineer will distribute as follows: 

a. Contractor: One electronic 

b. Owner: One electronic 

c. Engineer: One electronic 

PART 2 – PRODUCTS (NOT USED) 

PART 3 – EXECUTION 

3.01 SCHEDULE 

A. 2013 EJCDC Form C-942, Field Order. 

B. 2013 EJCDC Form C-940, Work Change Directive. 

C. Proposal Request Form 

D. PM-10 Attachment 1, Massachusetts DEP Change Order Form. 

END OF SECTION
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 Field Order No.  

 
Date of Issuance:   Effective Date:   

Owner:   Owner’s Contract No.:   

Contractor:   Contractor’s Project No.:   

Engineer:   Engineer's Project No.:   

Project:   Contract Name:   

  

Contractor is hereby directed to promptly execute this Field Order, issued in accordance with General Conditions 

Paragraph 9.04, for minor changes in the Work without changes in Contract Price or Contract Times. If Contractor 

considers that a change in Contract Price or Contract Times is required, submit a Change Proposal before proceeding 

with this Work.  

Reference:  
 

 

 Specification(s)  Drawing(s) / Detail(s) 

Description:  

 

Attachments: 

 

ISSUED:  RECEIVED:  

By:  By:  

 Engineer (Authorized Signature)  Contractor (Authorized Signature) 

Title:  Title:  

Date:  Date:  

    

Copy to: Owner 
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 Work Change Directive No. _______ 
 
Date of Issuance:  Effective Date:  

Owner:  Owner’s Contract No.:  

Contractor:  Contractor’s Project No.:  

Engineer:  Engineer's Project No.:  

Project:  Contract Name:   

  

Contractor is directed to proceed promptly with the following change(s): 

Description:  

 

Attachments: [List documents supporting change]  

 

 

Purpose for Work Change Directive: 

Directive to proceed promptly with the Work described herein, prior to agreeing to changes on Contract Price and Contract Time, is 

issued due to: [check one or both of the following] 

  Non-agreement on pricing of proposed change. 

  Necessity to proceed for schedule or other Project reasons. 

Estimated Change in Contract Price and Contract Times (non-binding, preliminary): 

Contract Price  $  
[increase] [decrease]. 

Contract Time  
 days 

[increase] [decrease]. 

Basis of estimated change in Contract Price: 

 Lump Sum    Unit Price  

 Cost of the Work    Other  

RECOMMENDED: AUTHORIZED BY: RECEIVED: 

By:  By:  By:  

 Engineer (Authorized Signature)  Owner (Authorized Signature)  Contractor (Authorized Signature) 

Title:  Title:  Title:  

Date:  Date:   Date:  

 

Approved by Funding Agency (if applicable) 

 

By:  
 Date:  

Title:  
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Date:  ______________  

To: _______________________  

From: _____________________  

Proposal Request No. [insert number]: [insert title] 

Description: 

[provide a short description of the scope of work associated with this proposal request] 

 

 

 

 

Scope of Work: 

[provide a detailed scope of work list] 

 

 

 

 

Attachments: 

• [list attachments to this proposal request form, such as sketches, drawings, etc.]
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SECTION 01 29 73 

SCHEDULE OF VALUES 

PART 1 – GENERAL 

1.01 SUMMARY 

A. Section includes: 

1. General requirements for preliminary and final Schedule of Values. 

2. Schedule of Values and the Progress Schedule updates specified in Section 01 32 

00 − Construction Progress Schedule shall be the basis for preparing each 

Application for Payment. Schedule of Values may be used as a basis for 

negotiating price of changes, if any, in the Work. 

3. A template Schedule of Values is attached to the end of this Section for the 

Contractor’s use in preparing the preliminary Schedule of Values. Inclusion of the 

template Schedule of Values shall not relieve the Contractor of meeting the 

requirements of this Section and as otherwise requested by the Engineer. 

1.02 ADMINSTRATIVE REQUIREMENTS 

A. General Requirements: 

1. Schedule of Values shall include breakdown of costs for materials and equipment, 

installation, and other costs used in preparing the Bid by Contractor and each 

Subcontractor. List purchase and delivery costs for materials and equipment for 

which Contractor may apply for payment as stored materials. At a minimum, break 

down values for equipment into the following categories and as requested by the 

Engineer: 

a. Submittals. 

b. Materials. 

c. Installation labor. 

d. Accept testing and training, including operation and maintenance manual. 

2. Include separate amounts for each Specification Section in the Contract 

Documents by structure, building, and work area. 

3. Identify each line item with the number corresponding to the associated 

Specification Section number. List sub-items of major products or systems, as 

appropriate or when requested by Engineer. 
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90398-004/February 2024 01 29 73-2  Schedule of Values 

4. Include in Schedule of Values unit price payment items with their associated 

quantity. Provide in the Schedule of Values detailed breakdown of unit prices when 

required by Engineer. 

5. Include in Schedule of Values itemized list of Work for each major part of the 

Contract, for each payment item specified in Section 01 20 00 – Measurement and 

Payment. 

6. Sum of individual values shown on the Schedule of Values shall equal the total of 

associated payment item. Sum of payment item totals in the Schedule of Values 

shall equal the Contract Price. 

B. Specific Requirements: 

1. Include in each line item a directly proportional amount of Contractor’s overhead 

and profit. Do not include overhead and profit as separate item(s). 

2. Include separate line item for each unit price item. 

3. Include line item for bonds and insurance in amount not exceeding two percent of 

the Contract Price. This may be applied for in the first Application for Payment. 

4. Include items for the General Conditions, permits (when applicable), construction 

Progress Schedule, and other items required by Engineer. Include such items in 

Applications for Payment on schedule accepted by Engineer 

5. Line items for Site maintenance such as dust control, snow removal, compliance 

with storm water pollution prevention plans and permits, spill prevention control 

and countermeasures plans, and for construction photographic documentation; 

temporary utilities and temporary facilities, field offices, temporary controls, field 

engineering, and similar Work shall be included in the Schedule of Values and 

proportioned in Applications for Payment throughout duration of the Work. 

6. Include separate line items under each appropriate payment item for mobilization 

and demobilization. Document for Engineer the activities included in mobilization 

and demobilization line items. 

a. Mobilization will be limited to two percent of the Contract Price, and will be 

paid in two payments, each of 50 percent of total amount for mobilization. 

b. Demobilization shall be at least one percent of the Contract Price and shall 

be included with the Application for Payment following Substantial 

Completion, or other schedule accepted by Engineer. 

C. Preliminary Schedule of Values: Submit preliminary Schedule of Values to Engineer for 

initial review. Contractor shall incorporate Engineer’s comments into the Schedule of 

Values and resubmit to Engineer. Engineer may require corrections and re-submittals 

until Schedule of Values is acceptable. 
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D. Time Frame for Submittals: 

1. Submit preliminary Schedule of Values within ten days of date that the Contract 

Times commence running in accordance with the Notice to Proceed. 

2. Submittal of the Schedule of Values shall be in accordance with the General 

Conditions. Engineer will not accept Applications for Payment without an 

acceptable Schedule of Values. 

3. When required by Engineer, promptly submit updated Schedule of Values to 

include cost breakdowns for changes in the Contract Price. 

1.03 SUBMITTALS 

A. Submit the following: 

1. One electronic copy of preliminary Schedule of Values. 

2. One electronic copy of Schedule of Values. 

PART 2 –  PRODUCTS (NOT USED) 

PART 3 –  EXECUTION (NOT USED) 

END OF SECTION
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TEMPLATE SCHEDULE OF VALUES 
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Contractor's Project No.

West Parish Water Treatment Plant

PREVIOUS PERIOD CURRENT PERIOD TOTAL TO DATE PREVIOUS PERIOD CURRENT PERIOD TOTAL TO DATE

GENERAL CONDITIONS

PROJECT CLOSEOUT COSTS 1 LS

SURVEY EQUIPMENT 1 LS

TESTING LABORATORIES 1 LS

PRECONSTRUCTION SURVEY 1 LS

UTILITY CONNECTIONS 1 LS

TEMPORARY FENCING 1 LS

PHOTOGRAPHIC DOCUMENTATION 1 LS

AS-BUILT DRAWINGS 48 MONTHS

FIELD OFFICE EXPENSES 48 MONTHS

TEMPORARY FACILITIES 48 MONTHS

SITE SECURITY AND PARKING 48 MONTHS

DUMPSTERS, SWEEPING, AND CLEANUP 48 MONTHS

SMALL TOOLS AND EQUIPMENT 1 LS

EQUIPMENT MAINTENANCE 1 LS

PROJECT MANAGEMENT 48 MONTHS

PERMITS 1 LS

HEALTH AND SAFETY OFFICER 48 MONTHS

SAFETY AND OSHA REQUIREMENTS 1 LS

MOBILIZATION

MOBILIZATION PAYMENT 1 1 LS

MOBILIZATION PAYMENT 2 1 LS

DEMOBILIZATION

DEMOBILIZATION 1 LS

ROCK AND BOULDER EXCAVATION

ROCK AND BOULDER EXCAVATION CY

ADDITIONAL EXCAVATION AND SELECT FILL REPLACEMENT

ADDITIONAL EXCAVATION AND SELECT FILL REPLACEMENT CY

48-INCH BURIED RAW WATER PIPING

48-INCH BURIED RAW WATER PIPING LF

60-INCH BURIED RAW WATER PIPING

60-INCH BURIED RAW WATER PIPING LF

72-INCH BURIED RAW WATER PIPING

72-INCH BURIED RAW WATER PIPING LF

SITE CONSTRUCTION

ASBESTOS-CONTAINING MATERIALS ABATEMENT 1 LS

PCB-CONTAINING MATERIALS ABATEMENT 1 LS

PAINTED METAL COMPONENTS ABATEMENT 1 LS

UNIVERSAL WASTE DISPOSAL 1 LS

DEWATERING AND DRAINAGE 1 LS

DISCONNECTION OF PIPES AT SLOW SAND FILTERS, INCLUDING DECOMMISSIONING 1 LS

SITE DEMOLITION 1 LS

REGULATOR HOUSE DEMOLITION 1 LS

SAND BIN DEMOLITION 1 LS

EROSION AND SEDIMENTATION CONTROLS 1 LS

GEOTECHNICAL INSTRUMENTATION 1 LS

SUPPORT OF EXCAVATION DESIGN 1 LS

SUPPORT OF EXCAVATION MATERIALS AND SUPPORTS 1 LS

SLOPE PROTECTION 1 LS

WATER TREATMENT PLANT EXCAVATION CY

DEWATERING BUILDING EXCAVATION CY

SELECT FILL CY

DRAINAGE FILL CY

COMMON FILL CY

TOPSOIL CY

GEOTEXTILES SF

TEST PITS 1 LS

MANHOLES EA

CATCH BASINS EA

YARD DRAINS EA

ELECTRIC MANHOLES EA

ELECTRIC HANDHOLES EA

FRAMES AND COVERS EA

CONCRETE CURB LF

SIDEWALKS SF

PAVING SF

FENCING LF

TOPSOIL CY

SEEDING SF

PLANTINGS 1 LS

SIGNS AND MARKINGS 1 LS

BOLLARDS EA

REINFORCING STEEL MATERIALS TON

REINFORCING STEEL INSTALLATION 1 LS

CAST-IN-PLACE CONCRETE CY

UNITQUANTITYDESCRIPTIONITEM NO.

COMPLETED WORK VALUE OF COMPLETED WORK

BALANCE TO COMPLETE% COMPLETESCHEDULED VALUEUNIT PRICE

90398-004/February 2024 01 29 73-5 Schedule of Values
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Contractor's Project No.

West Parish Water Treatment Plant

PREVIOUS PERIOD CURRENT PERIOD TOTAL TO DATE PREVIOUS PERIOD CURRENT PERIOD TOTAL TO DATEUNITQUANTITYDESCRIPTIONITEM NO.

COMPLETED WORK VALUE OF COMPLETED WORK

BALANCE TO COMPLETE% COMPLETESCHEDULED VALUEUNIT PRICE

FILED SUB-BIDS

MASONRY FILED SUB-BID 1 LS

MISCELLANEOUS AND ORNAMENTAL IRON FILED SUB-BID 1 LS

WATERPROOFING, DAMPPROOFING, AND CAULKING FILED SUB-BID 1 LS

ROOFING AND FLASHING FILED SUB-BID 1 LS

METAL WINDOWS FILED SUB-BID 1 LS

LATHING AND PLASTERING FILED SUB-BID 1 LS

TILE FILED SUB-BID 1 LS

ACOUSTICAL TILE FILED SUB-BID 1 LS

PAINTING FILED SUB-BID 1 LS

ELEVATORS FILED SUB-BID 1 LS

FIRE PROTECTION SPRINKLER SYSTEMS FILED SUB-BID 1 LS

PLUMBING FILED SUB-BID 1 LS

HVAC FILED SUB-BID 1 LS

ELECTRICAL FILED SUB-BID 1 LS

EQUIPMENT

EQUIPMENT MATERIALS 1 LS

EQUIPMENT LABOR AND INSTALLATION EA

EQUIPMENT O&M MANUALS 1 LS

EQUIPMENT COMMISSIONING 1 LS

EQUIPMENT TRAINING 1 LS

MECHANICAL

COPPER PIPE 1 LS

DUCTILE-IRON PIPE 1 LS

STEEL PIPE 1 LS

STAINLESS-STEEL PIPE 1 LS

PVC PIPE 1 LS

CPVC PIPE 1 LS

HDPE PIPE 1 LS

PLUG VALVES 1 LS

BALL VALVES 1 LS

BUTTERFLY VALVES 1 LS

CHECK VALVES 1 LS

PVC VALVES 1 LS

CPVC VALVES 1 LS

MISCELLANEOUS VALVES 1 LS

STOP LOGS 1 LS

SLIDE GATES 1 LS

90398-004/February 2024 01 29 73-6 Schedule of Values
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90398-004/February 2024 01 29 76-1  Progress Payment Procedures 

SECTION 01 29 76 

PROGRESS PAYMENT PROCEDURES 

PART 1 – GENERAL 

1.01 SUMMARY 

A. Administrative and procedural requirements for progress payment to the Contractor by 

the Owner. 

B. Related Sections:  

1. Section 01 77 19 − Closeout Requirements. 

1.02 ADMINSTRATIVE REQUIREMENTS 

A. General: Contractor’s request for payment shall be in accordance with the Agreement, 

General Conditions and Supplementary Conditions, and the Specifications. 

B. Procedure: 

1. Review with Resident Project Representative (RPR) quantities and the Work 

proposed for inclusion in each progress payment. Application for Payment shall 

cover only the Work and quantities recommended by the RPR. 

2. Submit to Engineer one original and one electronic copy of each complete 

Application for Payment and other documents to accompany the Application for 

Payment. 

3. Engineer will act on request for payment in accordance with the General 

Conditions and Supplementary Conditions. 

C. Requirements: 

1. Completed Application for Payment form, including summary/signature page, 

progress estimate sheets, and stored materials summary. Progress estimate 

sheets shall have the same level of detail as the Schedule of Values. Provide a 

cash flow schedule for the remainder of the Project with each Application for 

Payment. 

2. For materials and equipment not incorporated in the Work but suitably stored, 

submit documentation in accordance with the General Conditions and 

Supplementary Conditions. Legibly indicate on invoice or bill of sale the specific 

materials or equipment included in the payment request and corresponding 

bid/payment item number for each. 
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90398-004/February 2024 01 29 76-2  Progress Payment Procedures 

a. Payment for materials and equipment not incorporated in the Work but 

suitably stored shall be limited to 50% of the value of suitably stored 

materials and equipment. Payment for the remaining 50% of the value of 

suitably stored materials and equipment shall be made upon delivery to the 

Site. 

3. Contractor’s Affidavit is required for payment application and requests beginning 

with the second application for payment. 

4. Up-to-date certified payrolls must be received before and/or accompany each 

application for payment. 

5. AIS certificates must be received before and/or accompany each application for 

payment. 

6. Contractor shall provide a complete Project Schedule Update (including Schedule 

Narrative Report) with each application for payment. 

7. For payment requests (other than request for final payment) that include reduction 

or payment of retainage in an amount greater than that required in the Contract 

Documents, submit on form acceptable to Owner consent of surety to partial 

release or reduction of retainage. 

D. Requirements for request for final payment are in the General Conditions, as modified by 

the Supplementary Conditions, and Section 01 77 19 − Closeout Requirements. 

PART 2 – PRODUCTS (NOT USED) 

PART 3 – EXECUTION 

3.01 SCHEDULE 

A. 2018 EJCDC Form C-620, Contractor’s Application for Payment. 

END OF SECTION 
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From

1.

2.

3.

4.

5.

a. X

b. X

c.

6.

7.

8.

9.

-$                              

-$                              

-$                              

Current Contract Price (Line 1 + Line 2)

Contractor:

-$                              

Net change by Change Orders

to

Original Contract Price

 $                        -   

-$                              

 $                        -   

Total Work completed and materials stored to date 

(Sum of Column G Lump Sum Total and Column J Unit Price Total)

Retainage

Work Completed

Stored Materials

Total Retainage (Line 5.a + Line 5.b)

Amount eligible to date (Line 4 - Line 5.c)

Less previous payments (Line 6 from prior application)

Amount due this application

-$                              

-$                              

-$                              

-$                              

Application Date:

Approved by Funding Agency

By:

Title:

Date:

By:

Title:

Date:

By:

Title:

Date:

By:

Title:

-$                              

Date:

Signature: Date:

Contractor's Certification

Balance to finish, including retainage (Line 3 - Line 4)

Approved by Owner

The undersigned Contractor certifies, to the best of its knowledge, the following:

(1) All previous progress payments received from Owner on account of Work done under the Contract have been 

applied on account to discharge Contractor's legitimate obligations incurred in connection with the Work covered by 

prior Applications for Payment;

(2) Title to all Work, materials and equipment incorporated in said Work, or otherwise listed in or covered by this 

Application for Payment, will pass to Owner at time of payment free and clear of all liens, security interests, and 

encumbrances (except such as are covered by a bond acceptable to Owner indemnifying Owner against any such 

liens, security interest, or encumbrances); and

(3) All the Work covered by this Application for Payment is in accordance with the Contract Documents and is not 

defective.

Recommended by Engineer

Contractor's Application for Payment  

Application No.:

Owner's Project No.:

Engineer's Project No.:

Contractor's Project No.:

Application Period:

Contract:

Owner:

Contractor:

Engineer:

Project:

90398-004/February 2024

EJCDC C-620 Contractor's Application for Payment

(c) 2018 National Society of Professional Engineers for EJCDC.  All rights reserved.

01 29 76-3 Contractor's Application for Payment
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Owner:

Engineer:

Contractor:

Project:

Contract:

Application No.:  From to 

A C D E F G H I

(D + E) From 

Previous 

Application

($)

This Period

($)

                                -                                   -                                   -   

                                -                                   -   

                                -                                   -   

                                -                                   -   

                                -                                   -   

                                -                                   -   

                                -                                   -   

                                -                                   -   

                                -                                   -   

                                -                                   -   

                                -                                   -   

                                -                                   -   

                                -                                   -   

                                -                                   -   

                                -                                   -   

                                -                                   -   

                                -                                   -   

                                -                                   -   

                                -                                   -   

                                -                                   -   

-$                          -$                          -$                          -$                          -$                          -$                          Original Contract Totals

Work Completed

Item No. Description

Scheduled Value 

($)

Application Period: Application Date:

Progress Estimate - Lump Sum Work Contractor's Application for Payment

Owner's Project No.:

B

Original Contract

% of Scheduled 

Value (G / C)

(%)

Balance to Finish (C 

- G)

($)

Materials Currently 

Stored (not in D or 

E)

($)

Work Completed 

and Materials 

Stored to Date 

(D + E + F)

($)

Engineer's Project No.:

Contractor's Project No.:

90398-004/February 2024

EJCDC C-620 Contractor's Application for Payment

(c) 2018 National Society of Professional Engineers for EJCDC.  All rights reserved.

01 29 76-4 Contractor's Application for Payment
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Owner:

Engineer:

Contractor:

Project:

Contract:

Application No.:  From to 

A C D E F G H I

(D + E) From 

Previous 

Application

($)

This Period

($)

Work Completed

Item No. Description

Scheduled Value 

($)

Application Period: Application Date:

Progress Estimate - Lump Sum Work Contractor's Application for Payment

Owner's Project No.:

B

% of Scheduled 

Value (G / C)

(%)

Balance to Finish (C 

- G)

($)

Materials Currently 

Stored (not in D or 

E)

($)

Work Completed 

and Materials 

Stored to Date 

(D + E + F)

($)

Engineer's Project No.:

Contractor's Project No.:

                                -                                   -   

                                -                                   -   

                                -                                   -   

                                -                                   -   

                                -                                   -   

                                -                                   -   

                                -                                   -   

                                -                                   -   

                                -                                   -   

                                -                                   -   

                                -                                   -   

                                -                                   -   

                                -                                   -   

                                -                                   -   

                                -                                   -   

                                -                                   -   

                                -                                   -   

                                -                                   -   

                                -                                   -   

                                -                                   -   

-$                          -$                          -$                          -$                          -$                          -$                          

-$                          -$                          -$                          -$                          -$                          -$                          

Change Order Totals

Project Totals

Original Contract and Change Orders

Change Orders

90398-004/February 2024

EJCDC C-620 Contractor's Application for Payment

(c) 2018 National Society of Professional Engineers for EJCDC.  All rights reserved.

01 29 76-5 Contractor's Application for Payment
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 From to 

A C D E F G H I J K L

Item Quantity Units

Unit Price

($)

Value of Bid Item

(C X E)

($)

Estimated 

Quantity 

Incorporated in 

the Work

Value of Work 

Completed to Date

(E X G)

($)

                              -                                 -                                 -                                 -   

                              -                                 -                                 -                                 -   

                              -                                 -                                 -                                 -   

                              -                                 -                                 -                                 -   

                              -                                 -                                 -                                 -   

                              -                                 -                                 -                                 -   

                              -                                 -                                 -                                 -   

                              -                                 -                                 -                                 -   

                              -                                 -                                 -                                 -   

                              -                                 -                                 -                                 -   

                              -                                 -                                 -                                 -   

                              -                                 -                                 -                                 -   

                              -                                 -                                 -                                 -   

                              -                                 -                                 -                                 -   

                              -                                 -                                 -                                 -   

                              -                                 -                                 -                                 -   

                              -                                 -                                 -                                 -   

                              -                                 -                                 -                                 -   

                              -                                 -                                 -                                 -   

                              -                                 -                                 -                                 -   

-$                         -$                         -$                         -$                         -$                         Original Contract Totals

B

Original Contract

% of 

Value of 

Item

 (J / F)

(%)

Balance to Finish (F 

- J)

($)Description

Work Completed

Materials 

Currently Stored 

(not in G)

($)

Work Completed 

and Materials 

Stored to Date 

(H + I)

($)

Contract Information

Bid Item 

No.

Engineer:

Contractor:

Project:

Contract:

Application Date:Application Period:Application No.:

Contractor's Application for PaymentProgress Estimate - Unit Price Work

Owner's Project No.:

Engineer's Project No.:

Contractor's Project No.:

Owner:

90398-004/February 2024

EJCDC C-620 Contractor's Application for Payment

(c) 2018 National Society of Professional Engineers for EJCDC.  All rights reserved.

01 29 76-6 Contractor's Application for Payment
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 From to 

A C D E F G H I J K L

Item Quantity Units

Unit Price

($)

Value of Bid Item

(C X E)

($)

Estimated 

Quantity 

Incorporated in 

the Work

Value of Work 

Completed to Date

(E X G)

($)

B

% of 

Value of 

Item

 (J / F)

(%)

Balance to Finish (F 

- J)

($)Description

Work Completed

Materials 

Currently Stored 

(not in G)

($)

Work Completed 

and Materials 

Stored to Date 

(H + I)

($)

Contract Information

Bid Item 

No.

Engineer:

Contractor:

Project:

Contract:

Application Date:Application Period:Application No.:

Contractor's Application for PaymentProgress Estimate - Unit Price Work

Owner's Project No.:

Engineer's Project No.:

Contractor's Project No.:

Owner:

                              -                                 -                                 -                                 -   

                              -                                 -                                 -                                 -   

                              -                                 -                                 -                                 -   

                              -                                 -                                 -                                 -   

                              -                                 -                                 -                                 -   

                              -                                 -                                 -                                 -   

                              -                                 -                                 -                                 -   

                              -                                 -                                 -                                 -   

                              -                                 -                                 -                                 -   

                              -                                 -                                 -                                 -   

                              -                                 -                                 -                                 -   

                              -                                 -                                 -                                 -   

                              -                                 -                                 -                                 -   

                              -                                 -                                 -                                 -   

                              -                                 -                                 -                                 -   

                              -                                 -                                 -                                 -   

                              -                                 -                                 -                                 -   

                              -                                 -                                 -                                 -   

                              -                                 -                                 -                                 -   

                              -                                 -                                 -                                 -   

-$                         -$                         -$                         -$                         -$                         

-$                         -$                         -$                         -$                         -$                         

Change Order Totals

Original Contract and Change Orders

Change Orders

 Project Totals

90398-004/February 2024

EJCDC C-620 Contractor's Application for Payment

(c) 2018 National Society of Professional Engineers for EJCDC.  All rights reserved.
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Owner:

Engineer:

Contractor:

Project:

Contract:

Application No.: Application Period:  From to 

A B C D E F G H I J K L M

Previous Amount 

Stored

($)

Amount Stored this 

Period

($)

Amount Stored to 

Date (G+H)

($)

Amount Previously 

Incorporated in the 

Work

($)

Amount 

Incorporated in the 

Work this Period

($)

Total Amount 

Incorporated in the 

Work

(J+K)

($)

                               -                                  -                                  -   

                               -                                  -                                  -   

                               -                                  -                                  -   

                               -                                  -                                  -   

                               -                                  -                                  -   

                               -                                  -                                  -   

                               -                                  -                                  -   

                               -                                  -                                  -   

                               -                                  -                                  -   

                               -                                  -                                  -   

                               -                                  -                                  -   

                               -                                  -                                  -   

                               -                                  -                                  -   

                               -                                  -                                  -   

                               -                                  -                                  -   

                               -                                  -                                  -   

                               -                                  -                                  -   

                               -                                  -                                  -   

                               -                                  -                                  -   

                               -                                  -                                  -   

-$                          -$                          -$                          -$                          -$                          -$                          -$                          

Stored Materials Summary

Totals

Storage Location

Description of Materials or 

Equipment Stored

Submittal No. 

(with 

Specification 

Section No.)

Supplier 

Invoice No.

 Item No.

(Lump Sum Tab) 

or Bid Item No.

(Unit Price Tab)

Application Date:

Contractor's Application for Payment

Materials Stored Incorporated in Work

Materials 

Remaining in 

Storage

(I-L)

 ($)

Application 

No. When 

Materials 

Placed in 

Storage

Owner's Project No.:

Engineer's Project No.:

Contractor's Project No.:

90398-004/February 2024

EJCDC C-620 Contractor's Application for Payment

(c) 2018 National Society of Professional Engineers for EJCDC.  All rights reserved.
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90398-004/February 2024 01 31 19-1  Project Meetings 

SECTION 01 31 19 

PROJECT MEETINGS 

PART 1 – GENERAL 

1.01 SUMMARY 

A. Section lncludes: 

1. Pre-Construction Meeting: 

a. Purpose of conference is to designate responsible personnel, establish 

working relationships, discuss preliminary schedules submitted by 

Contractor, and review administrative and procedural requirements for the 

Project. Matters requiring coordination will be discussed and procedures for 

handling such matters will be established. 

b. Date, Time and Location: Conference will be held after execution of the 

Contract and before Work starts at the Site. Engineer will establish the date, 

time, and location of conference and notify the interested and involved 

parties. 

2. Progress Meetings: 

a. Progress meetings will be held throughout the Project. Contractor shall 

attend each progress meeting prepared to discuss in detail all items on the 

agenda. 

b. Engineer will preside at progress meetings and will prepare and distribute 

minutes of progress meetings to all meeting participants and others as 

requested within five days of the progress meeting. 

c. Date, Time and Location: 

1) Biweekly Meetings: Biweekly on a day and time agreeable to Owner, 

Engineer, and Contractor. 

2) Daily Meetings: Daily on a day and time agreeable to Owner, 

Engineer, and Contractor. 

3) Location: Owner’s existing Operations Building lobby at the Site or 

other location mutually agreed upon by Owner, Contractor, and 

Engineer. 

d. Additional meetings may be conducted as progress of Work requires at a 

mutually agreed date, time and location.  
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1.02 ADMINSTRATIVE REQUIREMENTS 

A. Pre-Construction Meeting: 

1. Contractor shall provide pre-construction meeting submittals with sufficient number 

of copies for each attendee: 

2. Required Attendees: 

a. Contractor 

1) Project manager. 

2) Site superintendent. 

3) Safety representative. 

4) Major Subcontractors. 

b. Owner. 

c. Engineer. 

d. Resident Project Representative (RPR). 

e. Representatives of governmental or other regulatory agencies. 

3. Contractor shall prepare and submit a site-specific health and safety plan in 

accordance with Section 01 35 29 – Site-Specific Health and Safety Plan prior to 

the pre-construction meeting. 

4. Agenda, minimum: 

a. Procedural requirements: 

1) Designation of responsible personnel 

2) Use of Site and Owner’s requirements, including general regards for 

community relations 

3) Delivery of materials and equipment to the Site 

4) Safety and first aid procedures 

5) Confined space entry plan 

6) Security procedures 

7) Housekeeping procedures 
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b. Administrative requirements: 

1) Distribution of Contract Documents. 

2) Shop Drawing submittal procedures. 

3) Maintaining record documents at the Site. 

4) Contract modification procedures 

5) Processing of Payment Application 

c. Site mobilization requirements: 

1) Working hours, overtime, and holidays. 

2) Field offices, trailers, and staging areas. 

3) Temporary facilities and utilities, including usage and coordination. 

4) Temporary controls, such as sediment and erosion control, noise, dust, 

storm water, and other measures. 

5) Access to Site, access roads, and parking for construction vehicles. 

6) Protection of traffic and existing property, including site barriers and 

temporary fencing. 

7) Security 

8) Storage of materials and equipment. 

9) Reference points and benchmarks, surveys and layouts. 

10) Site maintenance during the project, including cleaning and removal of 

trash and debris. 

11) Site restoration. 

d. Schedules 

1) Preliminary construction schedule 

2) Critical work sequencing 

3) Preliminary Shop Drawing submittal schedule 

4) Preliminary Schedule of Values 

La
st

 M
od

ifi
ed

: 0
2/

28
/2

02
4 

at
 1

0:
41

A
M

 E
S

T



 

90398-004/February 2024 01 31 19-4  Project Meetings 

B. Progress Meetings: 

1. Progress meetings frequency shall be conducted as specified in this Section, 

unless modified and agreed upon by Owner, Contractor, and Engineer. Additional 

meetings may be conducted as progress of Work requires. 

2. Contractor shall provide submittals specified in this Section prior to each progress 

meeting. 

3. Attendance: 

a. Contractor, including project manager, site superintendent, safety 

representative, and representatives of Subcontractors and Suppliers as 

required.  

b. Engineer, including project manager (or designated representative), 

Resident Project Representative (if any), others as required by Engineer. 

c. Owner, including Owner’s Site Representative (if any). 

d. Subcontractors, only with Engineer’s approval or request, as required in the 

agenda. 

4. Agenda, minimum: 

a. Review, comment, and amendment (if required) of minutes of previous 

progress meeting. 

b. Review of progress since the previous progress meeting. 

c. Planned progress through next 30 – 60 days. 

d. Review of Progress Schedule 

1) Contract Times, including Milestones (if any) 

2) Critical path. 

3) Schedules for fabrication and delivery of materials and equipment. 

4) Corrective measures, if required. 

e. Submittals: 

1) Review of status of critical submittals. 

2) Review revisions to schedule of submittals. 

f. Contract Modifications: 
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1) Requests for interpretation 

2) Clarification notices 

3) Field Orders 

4) Proposal requests 

5) Change Proposals 

6) Work Change Directives. 

7) Change Orders. 

8) Claims. 

g. Applications for progress payments. 

h. Problems, conflicts, and observations. 

i. Quality standards, testing, and inspections. 

j. Coordination between parties. 

k. Site management issues, including access, security, maintenance and 

protection of traffic, maintenance, cleaning, and other Site issues. 

l. Safety and safe Site access. 

m. Permits. 

n. Record documents status. 

o. Punch list status, as applicable. 

p. Other business. 

1.03 SUBMITTALS 

A. Pre-Construction Meeting Submittals:  

1. Prior to the conference, submit the following preliminary schedules in accordance 

with the General Conditions: 

1) Progress schedule 

2) Schedule of submittals 

3) Schedule of values 
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2. Contractor’s safety and first aid procedures. 

3. Confined space entry plan. 

4. List of emergency contact information 

B. Progress Meeting Submittals: 

1. List of Work accomplished since the previous progress meeting. 

2. Up-to-date Progress Schedule. 

3. Up-to-date Schedule of Submittals. 

4. Detailed three-week “look-ahead” schedule of Work planned through the next 

progress meeting, with specific starting and ending dates for each activity, 

including shutdowns, deliveries of important materials and equipment, Milestones 

(if any), and important activities affecting the Owner, Project, and Site. 

5. When applicable, list of upcoming, planned time off (with dates) for personnel with 

significant roles on the Project, and the designated contact person in their 

absence. 

1.04 EMERGENCY CONTACT INFORMATION 

A. Contractor shall provide list of emergency contact information for 24-hour use throughout 

the Project. Emergency contact information shall be updated and kept current 

throughout the Project. If personnel or contact information change, provide updated 

emergency contact information list at the next progress meeting. 

B. Contractor’s list of emergency contact information shall include: 

1. Contractor’s project manager’s office, field office, cellular, and home telephone 

numbers. 

2. Contractor’s Site superintendent’s office, field office, cellular, and home telephone 

numbers. 

3. Contractor’s foreman’s field office, cellular (if available), and home telephone 

numbers. 

4. Major Subcontractors’ and Suppliers’ office, cellular, and home telephone numbers 

of project manager and foreman (when applicable). 

C. Additional Emergency Contact Information: 

1. Owner’s Project Manager: office, cellular, and home telephone numbers. 

2. Owner’s central 24-hour emergency telephone number. 
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3. Engineer’s project engineer’s office, cellular, and home telephone numbers. 

4. Resident Project Representative’s office, field office, cellular, and home telephone 

numbers. 

5. Emergency telephone numbers, including: “Emergency: Dial 911”, and seven-digit 

telephone numbers for the hospital, ambulance, police, and fire department 

nearest to the Site. Provide names of each of these institutions. 

6. Other involved entities as applicable. 

PART 2 – PRODUCTS (NOT USED) 

PART 3 – EXECUTION (NOT USED) 

END OF SECTION
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SECTION 01 32 00 

CONSTRUCTION PROGRESS SCHEDULE 

PART 1 – GENERAL 

1.01 SUMMARY 

A. Section includes: Detailed requirements and/or procedures for, including but not limited 

to, the Preliminary Project Schedule, Project Schedule Updates, Project Schedule 

development, Time Impact Analysis, and Recovery Schedules  

B. The Contractor shall develop, revise, and provide all information and input required for 

the Project Schedule for the performance of the Work in accordance with the 

requirements of the Contract Documents in general and, in particular, this section. The 

Progress Schedule shall incorporate the requirements of General Conditions, 

Supplementary Conditions, and all items specified in this section. 

C. Except as otherwise provided herein or elsewhere in the Contract Documents, the 

planning, scheduling, coordination, and execution of the Work is the sole responsibility of 

the Contractor. 

1.02 REFERENCES 

A. Definitions: 

1. Activity: An element of the construction work that has the following specific 

characteristics: consumes time, consumes resources, has a definable start and 

finish, is assignable, and is measurable. 

2. Constraint: An imposed date on the Progress Schedule or an imposed tie between 

Activities. The Contract Times are Constraints. 

3. CPM Progress Schedule: Computerized Progress Schedule in Critical Path 

Method (CPM) format which accounts for the entire Work, defines the 

interrelationships between elements of the Work, reflects the uncompleted Work, 

and indicates the sequence with which the Work has been completed, indicates 

the sequence in which uncompleted Work will be completed, and indicates the 

duration of each Activity. 

4. Critical Path: The continuous chain of Activities with the longest duration for 

completion within the Contract Times. 

5. Early Start: The earliest possible date an Activity can start according to the 

assigned relationships among Activities. 

6. Early Finish: The earliest possible date an Activity can finish according to the 

assigned relationships among the Activities. 
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7. Late Finish: The latest possible date an Activity can finish without extending the 

Contract Times. 

8. Late Start: The latest possible date an Activity can start without extending the 

Contract Times. 

9. Total Float: The total number of days that an Activity (or chain of Activities) can be 

delayed without affecting the Contract Times. Total float for each Activity shall be 

calculated as the difference between Early Finish and Late Finish. 

10. Network Diagram: A time-scaled logic diagram depicting the durations and 

relationships of the Activities. 

11. Work Areas, Area, or System: A logical breakdown of the Project elements or a 

group of Activities which, when collectively assembled, are readily identifiable on 

the Project (for example, yard piping, a structure or building, a treatment process, 

or other logical grouping). 

1.03 ADMINSTRATIVE REQUIREMENTS 

A. Initial Progress Schedule: 

1. Type and Organization of Progress Schedules: 

a. Prepare one Progress Schedule covering the entire Project using Primavera 

Planner (P6 or newer) scheduling software.  

b. Schedule submittals shall include the electronic native file format (i.e., 

scheduling software file), and a PDF file of the schedule’s logic diagram.  

c. Time Scale: Indicate first date of each work week. 

d. Activity Designations: Indicate concise description of the Work represented 

by the activity and related Specification Section number. The Work related to 

each activity shall be limited to one work trade and one construction area.  

e. The Progress Schedule must be cost and resource loaded and shall 

represent the Contractor’s plan to construct the Project. The Progress 

Schedule shall include all Work and activities necessary to complete the 

Project, including, but not limited to, activities for the preparation, submittal, 

review, approval, fabrication, and delivery of all procurement-related items. 

The Progress Schedule must be set up to conform to the staging/phasing 

and other requirements defined in or required by the Contract. 

f. The Progress Schedule shall meet all interim milestone dates and shall not 

extend beyond the Contract completion date. 
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2. Submitted PDF files shall be in a Gantt Chart Format and shall show the following:  

a. Activity identification number. 

b. Activity description. 

c. Activity duration (in workdays). 

d. Activity percent complete 

e. Start, Early Start, Late Start, Finish, Early Finish, and Late Finish Dates 

f. Total Float for each Activity. 

g. Critical Path denoted. 

3. Organization: 

a. Group shop drawings, samples and other submittals into a separate 

sub-schedule that is part of the Progress Schedule. 

b. Group deliveries of materials and equipment into a separate sub-

schedule that is part of the Progress Schedule. 

c. Group construction into Work Area sub-schedules (that are part of the 

Progress Schedule) by Activity. 

d. Clearly indicate the Critical Path on the Progress Schedule. 

e. Organize each Work Area sub-schedule by Specification Section 

number. 

4. Preliminary Progress Schedule: 

a. Contractor shall submit to Engineer the Preliminary Progress Schedule 

within ten (10) days after the Contract Times commence running. 

5. Initial Acceptance of Progress Schedule: 

a. At least 10 days before submission of the first Application for Payment, 

Contractor shall schedule a conference at the Site for review of the 

Preliminary Progress Schedule.  

1) Attendees shall include Contractor, Engineer, Owner, and others as 

required.  

2) Contractor shall have an additional 10 days to make corrections and 

adjustments and to complete and resubmit the Progress Schedule.  
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3) Owner reserves the right to not make progress payment to Contractor 

until acceptable Progress Schedule, and other reports and schedule-

related documents required are submitted to Engineer. 

b. Initially-accepted Progress Schedule shall be identified as the Baseline 

Progress Schedule. The Baseline Progress Schedule shall not be revised 

without Owner and Engineer approval.  

B. Project Schedule Updates: 

1. Project Schedule Updates shall be prepared on a monthly basis throughout the 

entire Contract Time and until Project Final Completion. The Engineer will not 

recommend progress payments by the Owner until a complete Project Schedule 

Update (including Schedule Narrative Report) is received, reviewed, and accepted 

by the Engineer.  

2. The update to the Progress Schedule shall be based on retained logic. Progress 

override logic is not allowed. 

3. Required scheduling software, and schedule organization, format, and content for 

updated Progress Schedules are identical to that required in this Section for initial 

Progress Schedules. 

4. For all Project Schedule Updates, the percent complete reported for individual 

Activities shall be based on Work accepted and paid for the by Owner in monthly 

pay applications. Failure to comply with this requirement shall be result in rejection 

of the submitted update. Rejection of the Project Schedule Update will in turn 

result in the Engineer not recommending progress payments by the Owner.  

5. Monthly Progress Schedule Updates shall be accompanied by a Schedule 

Narrative Report. The report shall: 

a. Describe Work completed within the preceding month. 

b. Describe Work planned for the following month (including a look-ahead 

schedule). 

c. Identify proposed changes or revisions to the Baseline Progress Schedule, 

including updates to the Project critical path.  

d. Identify all Work performed out of sequence. 

e. Identify problem areas. 

f. Identify current or anticipated conditions which may delay the Work. 

g. Provide a cash flow schedule for the remainder of the Project. 
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h. Provide an assessment of inclement weather delays and impacts to progress 

of the Work. 

i. Describe status of major material and equipment procurement. 

j. State value of materials and equipment properly stored at the Site, but not 

yet incorporated into the Work. 

k. State adequacy of remaining Contract Times to complete the Work. 

l. Explain any lack of progress on critical path activities planned from the prior 

month. 

1.04 PROJECT SCHEDULE DEVELOPMENT 

A. The schedule shall cover the entire Contact Time, and the Work shall be scheduled to 

complete the Project within the Contract Time.  

B. The Schedule’s Late Finish Date shall equal the Contract Completion Date.  

C. All activities except for the NTP and Final Completion shall have a predecessor and a 

successor. No open-ended activities will be permitted. Note that NTP shall have a 

successor or successors and Final Completion shall have a predecessor or 

predecessors. 

D. Proposed durations assigned to each activity shall be the Contractor’s best estimate of 

time required to complete the activity, considering the scope and resources planned for 

the activity.  

E. The durations of activities shall be expressed in whole working days, with a maximum 

duration of 20 workdays each, unless otherwise approved or directed by the Engineer or 

the Owner. The duration of non-construction activities including mobilization, shop 

drawings and sample submittals, fabrication of materials and equipment, and delivery of 

materials and equipment may exceed this limitation.  

F. The Schedule shall incorporate in detail all elements of the Work contained within the 

Contract Documents. Specific elements of the Work to incorporate into the schedule 

include but are not limited to the following: 

1. Notice to Proceed. 

2. Mobilization and demobilization. 

3. Submittals including O&M Manuals. Note that durations for Engineer review time 

shall be 30 working days unless specified elsewhere in these Contract Documents.  

4. Fabrication and procurement activities. 

5. Temporary construction activities and relocations. 
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6. Permitting. 

7. Erosion control. 

8. Site clearing. 

9. Site restoration. 

10. All requirements for coordination with Owner operations. 

11. Concrete curing and form removal. 

12. All testing activities. 

13. Inspections as required by local authorities. 

14. Interim Milestones as defined by this Contact or as deemed critical as the project 

progresses.  

15. All requirements related to facility startup and commissioning. 

16. Substantial Completion (including the period for performing the punchlist). 

17. Final Completion. 

G. Resources: The Resource Dictionary shall be established as required by the Engineer. 

The Resource Dictionary shall be limited to Labor and Equipment. Labor may be 

represented by work crews. The composition of each crew must be detailed and 

included as an appendix to the Narrative Report. Subcontractor shall be represented as 

a labor crew(s). 

H. Cost Loading: Basis of cost loading will be the approved Schedule of Values. 

I. Activity Resources: The Progress Schedule shall be resource loaded as required by the 

Engineer. The resources required to accomplish each activity shall be assigned to that 

activity from the Resource Dictionary. 

1.05 TIME IMPACT ANALYSIS 

A. General: 

1. Prepare and submit a time impact analysis when one or more of the following 

occurs: 

a. Change Order proposal is prepared. 

b. Work Change Directive is issued that will affect the Progress Schedule. 

c. When delays are experienced.  
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2. Time impact analysis shall illustrate the influence of each Change Order, Work 

Change Directive, or delay. 

3. Each time impact analysis shall include a sketch (fragnet) demonstrating how 

Contractor proposes to incorporate the changes in the Project or, as applicable, 

delays into the Progress Schedule. Fragnet shall include all logic, and additions 

required as result of said Change Order, Work Change Directive, or delay. 

4. Fragnet shall show all CPM logic revisions for the Work associated with the 

Change Order, Work Change Directive, or delay and its relationship to other 

Activities.  

5. Timing of Time Impact Analysis: 

a. Submit each time impact analysis within 7 days after the following, as 

applicable: 

1) Start of the delay. 

2) After the submittal of Change Order proposal to Engineer 

3) After Contractor’s Receipt of Work Change Directive.  

b. Failure to Submit Time Impact Analysis: When General Contractor does not 

submit time impact analysis for a specific change or delay under the General 

Contract, within the specified period of time for such submittal, such non-

submittal shall be construed that no extension of the Contract Times is 

required 

B. Evaluation by Engineer and Acceptance: 

1. Engineer’s evaluation of each time impact analysis comprised of complete 

information will be completed in timely manner after Engineer’s receipt. Changes 

in the Contract Times will be made only by Change Order. 

2. When mutual agreement is reached between the parties, on effect of the change 

or delay in the Project, incorporate into the next Progress Schedule and update the 

associated fragnets illustrating the influence of changes and delays. 

1.06 RECOVERY SCHEDULES 

A. General: 

1. When updated Progress Schedule indicates that the ability to comply with the 

Contract Times falls 30 or more days behind schedule, and there is no excusable 

delay, Change Order, or Work Change Directive to support an extension of the 

Contract Times, Contractor shall prepare and submit a Progress Schedule 
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demonstrating Contractor’s plan to accelerate the Project to achieve compliance 

with the Contract Times (i.e., “recovery schedule”) for Engineer’s acceptance. 

2. Submit recovery schedule within 14 days after submittal of updated Progress 

Schedule where need for recovery schedule is indicated. 

B. Implementation of Recovery Schedule: 

1. At no additional cost to Owner, Contractor shall do one or more of the following: 

a. Furnish additional labor and construction equipment. 

b. Employ additional work shifts. 

c. Expedite procurement of materials and equipment to be incorporated into the 

Work. 

d. Other measures necessary to complete the Work within the Contract Times. 

2. Upon acceptance of recovery schedule by Engineer, incorporate recovery 

schedule into the next Progress Schedule update. 

C. Lack of Action: Contractor’s refusal, failure or neglect to submit a recovery schedule, 

shall constitute reasonable evidence that Contractor is not prosecuting the Work or 

separable part thereof with the diligence that will ensure completion within the Contract 

Times. Such lack of action shall constitute sufficient basis for Owner to exercise 

remedies available to Owner under the Contract Documents 

1.07 USE OF FLOAT 

A. Total Float and Contract Float belong to the Project and may be used by Owner, 

Engineer, or Contractor to accommodate modifications, regardless of origination, in the 

Work or to mitigate the effect of events that may delay performance or completion of the 

Work.  

B. Changes or delays that influence scheduled Work Activities with Float and that do not 

extend the critical path will not be justification for an extension in Contract Times. 

1.08 SUBMITTALS 

A. Action/Informational Submittals: 

1. Initial Progress Schedules: 

a. Preliminary Progress Schedule  

b. Acceptable Progress Schedule (Baseline) 

2. Progress Schedule Updates: 
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a. Progress Schedule updates shall comply with requirements of this Section 

and shall include updated Progress Schedule and Schedule Narrative 

Report.  

b. Submit updated Progress Schedule at each progress meeting. If a Progress 

Schedule remains unchanged from one progress meeting to the next, submit 

a written statement to that effect. 

3. Time Impact Analyses: Submit in accordance with this Section. 

4. Recovery Schedule: Submit in accordance with this Section. 

5. Qualifications: Progress Schedule preparer, and other personnel that will assist 

Progress Schedule preparer in preparing and maintaining the Progress Schedule. 

PART 2 – PRODUCTS (NOT USED) 

PART 3 – EXECUTION (NOT USED) 

END OF SECTION
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SECTION 01 33 00 

SUBMITTAL PROCEDURES 

PART 1 – GENERAL 

1.01 SUMMARY 

A. Section includes: 

1. Contractor shall provide submittals in accordance with the General Conditions as 

modified by the Supplementary Conditions, and this Section. 

2. Contractor is responsible to confirm and correct dimensions at the Site, for 

information pertaining to the fabrication processes and to techniques of 

construction, and for coordinating the work of all trades. Contractor’s signature of 

submittal’s stamp and letter of transmittal shall be Contractor’s representation that 

Contractor has met his obligations under the Contract Documents relative to that 

submittal. 

B. Related Sections: 

1. Section 01 25 00 − Substitution Procedures. 

2. Section 01 78 23 − Operation and Maintenance Data. 

3. Section 01 78 39 − Project Record Documents. 

1.02 ADMINISTRATIVE REQUIREMENTS 

A. Types of Submittals: When type of submittal is not specified and is not specified in this 

Section, Engineer will determine type of submittal. 

1. Action/Informational Submittals: 

a. Shop Drawings. 

b. Product data. 

c. Delegated design submittals in accordance with the General Conditions and 

as modified by the Supplemental Conditions.  

d. Samples. 

e. Testing plans, procedures, and testing limitations. 

f. Design data not sealed and signed by a design professional retained by 

Contractor, Subcontractor, or Supplier. 
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g. Pre-construction test and evaluation reports, such as reports on pilot testing, 

subsurface investigations, potential Hazardous Environmental Conditions, 

and similar reports. 

h. Supplier instructions, including installation data, and instructions for 

handling, starting-up, and troubleshooting. 

i. Sustainable design submittals (other than sustainable design closeout 

documentation). 

j. Lesson plans for training and instruction of Owner’s personnel. 

2. Closeout Submittals: 

a. Maintenance contracts. 

b. Operations and maintenance data. 

c. Bonds, such as maintenance bonds and bonds for a specific product or 

system. 

d. Warranty documentation. 

e. Record documentation. 

f. Sustainable design closeout documentation. 

g. Software. 

3. Maintenance Material Submittals:  

a. Maintenance materials schedule and checklist. 

b. Spare parts. 

c. Extra stock materials. 

d. Tools. 

4. Quality Assurance Submittals: 

a. Performance affidavits. 

b. Certificates. 

c. Source quality control submittals (other than testing plans, procedures, and 

testing limitations), including results of shop testing. 
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d. Field or Site quality control submittals (other than testing plans, procedures, 

and testing limitations), including results of operating and acceptability tests 

at the Site. 

e. Supplier reports. 

f. Special procedure submittals, including health and safety plans and other 

procedural submittals. 

g. Qualifications statements. 

B. Submittal Requirements: 

1. Contractor shall submit electronic copy of submittals for Engineer’s review via 

Engineer’s electronic construction document management system. Acceptable 

electronic formats are Adobe PDF, Microsoft Word, Autodesk DWF and AutoCAD. 

2. Submittal shall be accompanied by letter of transmittal containing date, project 

title, Contractor’s name, number and title of submittal, list of relevant Specification 

Sections, notification of deviations from Contract Documents, and other material 

required for Engineer’s review. 

C. Scheduling:  

1. Provide submittals well in advance of the Work following Engineer’s approval or 

acceptance of the associated submittal. Work covered by a submittal will not be 

included in progress payments until approval or acceptance of related submittals 

has been obtained in accordance with the Contract Documents. 

2. Submittals shall be provided by Contractor with at least thirty (30) working days for 

review and processing. 

1.03 SCHEDULE OF SUBMITTALS 

A. Schedule of Submittals, as specified in this Section: 

1. Timing: 

a. Provide submittal within time frames specified in the Contract Documents. 

b. Provide updated Schedule of Submittals with each submittal of the updated 

Progress Schedule. 

2. Content: In accordance with the General Conditions as modified by the 

Supplementary Conditions, and this Section. Requirements for content of 

preliminary Schedule of Submittals and subsequent submittals of the Schedule of 

Submittals are identical.  
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90398-004/February 2024 01 33 00-4  Submittal Procedures 

a. Identify submittals required in the Contract Documents. Updates of Schedule 

of Submittals shall show scheduled dates and actual dates for completed 

tasks. Indicate submittals that are on the Project’s critical path.  

b. Indicate the following for each submittal: 

1) Date when submittals are requested and received from Supplier. 

2) Date when certification is received from Supplier and when submitted 

to Engineer. 

3) Date when submittals are submitted to Engineer and returned with 

disposition from Engineer. 

4) Date when submittals are revised by Supplier and submitted to 

Engineer. 

5) Date when submittals are returned with “Furnish as Submitted” (FAS) 

or “Furnish as Corrected” (FAC) disposition from Engineer. 

6) Date when approved submittals are returned to Supplier. 

7) Date of Supplier scheduled delivery of equipment and material. 

8) Date of actual delivery of equipment and material.  

9) Whether submittal will be for a substitution or “equal”. Procedures for 

substitutions and “or equals” are specified in the General Conditions 

and the Section 01 25 00 − Substitution Procedures. 

10) For submittals for materials or equipment, date by which material or 

equipment must be at the Site to avoid delaying the Work and to avoid 

delaying the work of other contractors. 

3. Prepare Schedule of Submittals using same software, and in same format, 

specified for Progress Schedules. 

4. Coordinate Schedule of Submittals with the Progress Schedule. 

5. Schedule of Submittals that is not compatible with the Progress Schedule, or that 

does not indicate submittals on the Project’s critical path, or that places 

extraordinary demands on Engineer for time and resources, is unacceptable. Do 

not include submittals not required by the Contract Documents. 

6. In preparing Schedule of Submittals: 

a. Considering the nature and complexity of each submittal, allow sufficient 

time for review and revision. 
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b. Reasonable time shall be allowed for: Engineer’s review and processing of 

submittals, for submittals to be revised and resubmitted, and for returning 

submittals to Contractor. 

c. Identify and accordingly schedule submittals that are expected to have long 

anticipated review times. 

1.04 ACTION/INFORMATIONAL SUBMITTALS 

A. Provide the following Submittals in accordance with the individual Specification Sections, 

including, but not limited to, the following: 

1. Product Data: 

a. Catalog cut-sheets 

b. Descriptive bulletins/brochures/specifications 

c. Material of construction data, including details on all components including 

applicable ASTM designations. 

d. Lifting, erection, installation, and adjustment instructions, and 

recommendations. 

e. Finish/treatment data, including interior and exterior shop coating systems. 

f. Equipment/material weight/loading data, including total uncrated weight of 

the equipment plus the approximate weight of shipped materials. Support 

locations and loads that will be transmitted to bases and foundations 

following installation. Size, placement, and embedment requirements of 

anchor bolts. 

g. Complete information regarding location, type, size, and length of all field 

welds in accordance with "Standard Welding Symbols" AWS A2.0 of the 

American Welding Society. Special conditions shall be fully explained by 

notes and details. 

h. Motor data including horsepower; enclosure type; voltage; insulation class; 

temperature rise and results of dielectric tests; service-rating; rotative speed; 

motor speed-torque relationship; efficiency and power factor at ½, ¾, and full 

load; slip at full load; running, full load, and locked rotor current values; safe 

running time-current curves; motor protective devices; and interconnection 

diagrams. 

i. Engineering design data, calculations, and system analyses 

j. Digital system documentation 

k. Operating sequence descriptions 
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l. Software/programming documentation 

m. Manufacturer’s instructions 

2. Shop Drawings: 

a. Equipment and material layout drawings, including panel layout drawings. 

b. System schematics and diagrams including, but not limited to, piping 

systems; HVAC and ventilation systems; process equipment systems; 

electrical operating systems; wiring diagrams; controls, alarm and 

communication systems. 

c. Layout and installation drawings (interior and exterior) for all pipes, valves, 

fittings, sewers, drains, heating and ventilation ducts, all electrical, heating, 

ventilating and other conduits, plumbing lines, electrical cable trays, lighting 

fixture layouts, and circuiting, instrumentation, interconnection wiring 

diagrams, communications, power supply, alarm circuits, etc. 

d. Layout and installation drawings shall show connections to structures, 

equipment, sleeves, valves, fittings, etc. 

e. Drawings shall show the location and type of all supports, hangers, 

foundations, etc., and the required clearances to operate valves, equipment, 

etc. 

f. Drawings for pipes, ducts, conduits, etc., shall show all 3 inch and larger 

electrical conduits and pressure piping, electrical cable trays, heating and 

ventilation ducts or pipes, structure, manholes or any other feature within 

four (4) feet (measured as the clear dimension) from the pipe duct, conduit, 

etc., for which the profile is drawn. 

g. Equipment and material schedules. 

3. Delegated design submittals, which include documents prepared, sealed, and 

signed by a design professional retained by Contractor, Subcontractor, or Supplier 

for materials and equipment to be incorporated into the completed Work. 

Delegated design submittals do not include submittals related to temporary 

construction unless specified otherwise in the related Specification Section. 

Delegated design submittals include: design drawings, design data including 

calculations, specifications, certifications, and other submittals prepared by such 

design professional. 

B. Samples: 

1. General Requirements: 
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a. Conform submittal of Samples to the General Conditions as modified by the 

Supplementary Conditions, this Section, and the Specification Section in 

which the Sample is specified. 

b. Furnish at the same time Samples and submittals that are related to the 

same unit of Work or Specification Section. Engineer will not review 

submittals without associated Samples and will not review Samples without 

associated submittals. 

c. Samples shall clearly illustrate functional characteristics of product, all 

related parts and attachments, and full range of color, texture, pattern, and 

material. 

2. Submittal Requirements: 

a. Securely label or tag Samples with submittal identification number. Label or 

tag shall not cover, conceal, or alter appearance or features of Sample. 

Label or tag shall not be separated from the Sample. 

b. Submit number of Samples required in Specifications. If number of Samples 

is not specified in the associated Specification Section, provide at least one 

identical Samples of each item required for Engineer’s approval. If 

Contractor requires Sample(s) for Contractor’s use, notify Engineer in writing 

and provide additional Sample(s). Contractor is responsible for furnishing, 

shipping, and transporting additional Samples. 

c. Deliver one Sample to Engineer’s field office at the Site. Deliver balance of 

Samples to location directed by Engineer. 

1.05 CLOSEOUT SUBMITTALS 

A. Provide the following Closeout Submittals in accordance with the individual Specification 

Sections, including, but not limited to, the following: 

1. Maintenance contracts 

2. Bonds for specific products or systems 

3. Warranty documentation 

4. Sustainable design closeout documentation. 

5. Software programming and documentation.  

B. On documents such as maintenance contracts and bonds, include on each document 

furnished original signature of entity issuing the document. 

C. Operations and Maintenance Data: Submit in accordance with Section 01 78 23 − 

Operations and Maintenance Data. 
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D. Record Documentation: Submit in accordance with Section 01 78 39 − Project Record 

Documents. 

E. Disposition: Dispositions and meanings are the same as specified for Informational 

Submittals. 

1.06 MAINTENANCE MATERIAL SUBMITTALS  

A. For spare parts, extra stock materials, and tools, submit quantity of items specified in 

associated Specification Section. 

B. Disposition: Dispositions and meanings are the same as specified for Informational 

Submittals. 

1.07 CONTRACTOR’S RESPONSIBILITIES 

A. Contractor shall review, coordinate, and verify submittals with Subcontractors, 

Manufacturers, and Suppliers, including field measurements at Site, in accordance with 

the General Conditions and as modified by Supplemental Conditions prior to submitting 

material for Engineer’s review. 

B. Contractor shall clearly and concisely indicate and mark equipment and material being 

submitted to meet the intent of the Contract Documents.  Equipment and material not 

being submitted shall be deleted, stricken through, or otherwise designated not being 

submitted.  Equipment and material data sheets shall be included once with cross 

references throughout the submittal.  Multiple equipment and material data sheets for 

the same item within a submittal may receive a rejected disposition until corrected. 

1. Individual Specification Sections require a Compliance, Deviations, and 

Exceptions (CD&E) letter to be included with the submittal.  When specified, 

submittals provided without the CD&E letter shall receive a rejected disposition 

without review.    

2. CD&E letter requirements:  

a. Include a copy of entire Specification section with each paragraph and 

subparagraph noted with “C”, “D”, or “E” to indicate if equipment and material 

being provided is in compliance (C), deviates (D), or exceptions (E) are 

taken with the Contract Documents.  

1) Compliance (C):  Full compliance with the specified requirement. 

2) Deviation (D): Deviation from the specified requirement. 

3) Exception (E):  Exception with the specified requirement. 

b. Include all comments, deviations and exceptions taken to the Contract 

Documents by the Contractor and Equipment Manufacturer/Supplier.  
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c. Any requirements with the letter "D" or "E" beside them shall be provided 

with a full typewritten explanation of the deviation/exception. Handwritten 

explanation of the deviations/exceptions is not acceptable.  

d. Address deviations and exceptions taken to each Contract Drawing related 

to the Specification section. 

C. Contractor shall provide Contractor’s stamp of approval certifying submittal material has 

been reviewed and conform to the Contract Documents prior to submitting material for 

Engineer’s review. 

D. Contractor shall provide written notice of deviations or variations that submittal may have 

with the Contract Documents. 

E. Contractor shall provide bound, dated, labeled, tabulated, and consecutively numbered 

submittals as specified in the individual Specification Section. Label shall contain the 

following: 

1. Specification Section. 

2. Referenced Drawing number. 

3. Subcontractor or Supplier name.  

4. Type of equipment and/or materials. 

F. Contractor shall perform the following after receiving Engineer’s review disposition: 

1. Order, fabricate, or ship equipment and materials included in the submittal 

(pending Engineer’s review of source quality control submittals) with the following 

disposition: 

a. “Furnish as Submitted” (FAS). 

b. “Furnish as Corrected” (FAC). 

c. “Furnish as Corrected – Confirm” (FACC), only portions of Work that do not 

require resubmittal for Engineer’s review. 

2. Resubmittal requirements:  

a. Partial resubmittal of “Furnish as Corrected – Confirm” (FACC) returned 

dispositions, until Engineer’s disposition is either “Furnish as Submitted” 

(FAS) or “Furnish as Corrected” (FAC). 

b. Full resubmittal of material with Engineer’s disposition of “Revise and 

Resubmit” (R&R), until Engineer’s disposition is “Furnish as Submitted” 

(FAS), “Furnish as Corrected” (FAC), or “Furnish as Corrected – Confirm” 

(FACC) that requires a partial resubmittal. 
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c. Contractor shall be responsible for Engineer’s charges to Owner if submittals 

are not approved within the number of specified submittals in accordance 

with the General Conditions. Engineer’s charges shall include, but not limited 

to, additional review effort, meetings, and conference calls with Contractor, 

Subcontractor, or Supplier.  

1.08 ENGINEER’S REVIEW 

A. Engineer’s review of the Contractor’s submittal shall not relieve Contractor’s 

responsibility under the Contract Document in accordance with the General Conditions 

and as modified in the Supplemental Conditions. An acceptance of a submittal shall be 

intended to mean the Engineer does not have specific objection to the submitted 

material, subject to conformance with the Contract Drawings and Specifications. 

B. Engineer’s review of Contractor’s submittal shall be confined to general arrangement 

and compliance with the Contract Documents, and shall not be for the purpose of 

checking dimensions, weights, clearances, fittings, tolerances, interferences, 

coordination of Subcontractor work, etc. 

C. Review Dispositions: 

1. “Furnish as Submitted” (FAS) – No exceptions are taken. 

2. “Furnish as Corrected” (FAC) – Minor corrections are noted for Contractor’s 

correction. 

3. “Furnish as Corrected – Confirm” (FACC) – Corrections are noted and partial 

resubmittal shall be made as noted. 

4. “Revise and Resubmit” (R&R) – Corrections are noted and complete resubmittal 

shall be made. Submittal does not conform to applicable requirements of the 

Contract Documents and is not acceptable. Revise submittal and re-submit to 

indicate acceptability and conformance with the Contract Documents. 

5. “Receipt Acknowledged” (RA) –  

a. Information included in submittal conforms to the applicable requirements of 

the Contract Documents and is acceptable. No further action by Contractor 

is required relative to this submittal, and the Work covered by the submittal 

may proceed, and products with submittals with this disposition may be 

shipped or operated, as applicable. 

b. Information included in submittal is for Project record purposes and does not 

require Engineer’s review or approval.  

6. “Rejected” (R) – Information included in submittal does not conform to the 

applicable requirements of the Contract Documents and is unacceptable.  

Contractor shall submit products and materials as specified in the Contract 
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90398-004/February 2024 01 33 00-11  Submittal Procedures 

Documents or provide required information for substitution as specified in the 

Contract Documents for consideration by Engineer. 

D. Electronic Submittal Return to Contractor: Electronic submittals shall be returned 

electronically with dispositions provided. 

PART 2 – PRODUCTS (NOT USED) 

PART 3 – EXECUTION (NOT USED) 

END OF SECTION
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SECTION 01 35 29 

SITE-SPECIFIC HEALTH AND SAFETY PLAN 

PART 1 – GENERAL 

1.01 SCOPE OF WORK 

A. Work under this section consists of the development and implementation of a site-

specific Health and Safety Plan (HASP) for proposed construction activities anticipated 

to occur within the Project limits. Certain Project activities or site conditions may pose 

safety, chemical, biological and/or physical hazards that may require specialized 

expertise to address, control and/or eliminate these hazards. 

B. The Contractor shall be responsible for the preparation of a HASP that addresses the 

relative risk of exposure to potential hazards present within the Project area for all 

workers, including Owner employees. The HASP shall establish health and safety 

protocols that address the relative risks of exposure to hazardous materials in 

accordance with Title 29 of the Code of Federal Regulations, Part 1926 (29 CFR 1926), 

“Safety and Health Regulations for Construction” (OSHA). Such protocols shall only 

address those concerns directly related to site conditions. The plan may require 

revisions should additional environmental hazards be identified. 

C. Any disregard for the provision of these Health and Safety requirements shall be 

deemed just and sufficient cause for termination of the Contract by the Owner. 

D. The requirements set forth herein pertain to the provisions of workers' health and safety 

as it relates to proposed construction activities when performed in the presence of 

hazardous or regulated materials or otherwise environmentally sensitive conditions. 

Worker health and safety protocols which address potential and/or actual risk of 

exposure to site-specific hazards posed to the Contractor's employee are solely the 

responsibility of the Contractor. 

E. The Contractor shall be responsible for the implementation of the HASP throughout the 

performance of work within the Project area, and in other areas where site conditions 

may pose a risk to worker health and safety and/or the environment, as indicated by the 

Engineer or by the HASP. No physical aspect of the work shall begin until a HASP is 

submitted and accepted by the Engineer. However, the Contract Times will begin on the 

date stipulated in the Notice to Proceed. 

1.02 RELATED WORK SPECIFIED ELSEWHERE 

A. Section 02 65 00 – Underground Storage Tank Removal. 

B. Section 02 82 00 – Asbestos Abatement. 

C. Section 02 83 00 – Lead Based Paint Management. 
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D. Section 02 84 00 – PCBs in Building Material Management. 

E. Section 02 85 00 – Hazardous Materials / Universal Waste Management. 

1.03 REFERENCED STANDARDS AND REGULATIONS 

A. Pertinent provisions of the following listed and other relevant standards shall apply to the 

work under this Section, except as they may be modified herein. The work performed 

under this Contract shall comply with all applicable Federal, State, and local health and 

safety requirements. This includes, but is not limited to, the most current version of the 

following: 

1. Occupational Safety and Health Administration (OSHA) General Industry 

Standards, 29 CFR 1910 and Construction Industry Standard 29 CFR 1926. 

B. The matter of interpretation of standards shall be submitted to the appropriate 

administrative agency for resolution before starting work. Where the requirements of this 

Section, applicable laws, criteria, ordinances, regulations and referenced documents 

vary, the most stringent requirements shall be followed. 

1.04 SPECIAL REQUIREMENTS 

A. The Contractor shall have a Health and Safety Plan developed by a qualified person 

designated by the Contractor. This qualified person shall be a Certified Industrial 

Hygienist (CIH), Certified Hazardous Material Manager (CHMM), or a Certified Safety 

Professional (CSP). The qualified individual proposed to serve as the Health and Safety 

Manager (HSM) shall be the Contractor’s internal review and acceptance authority for 

the HASP. 

B. The Contractor shall provide a competent Health and Safety Officer (HSO) on-site and 

on a full-time basis, for the duration of the Project. The HSO shall be capable of 

identifying existing and potential hazards in the surroundings or working conditions 

which are unsanitary, hazardous, or dangerous to employees, and who has 

authorization to take prompt corrective measures to eliminate or control them. The HSO 

shall have full authority to implement and ensure compliance with the HASP. The 

qualifications of the HSO shall include: 

1. Completion of OSHA 40-hour HAZWOPER training, 8-hour HAZWOPER 

supervisory training, and 30-hour construction training; 

2. A minimum of three to five years of relevant construction experience; 

3. A working knowledge of Federal and State safety regulations; 

4. Specialized training or documented experience (one year minimum) in personal 

and respiratory protective equipment program implementation; 
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5. The proper use of air monitoring instruments, air sampling methods and 

procedures; and 

6. Certification training in first aid and CPR by a recognized approved organization 

such as the American Red Cross. 

C. The primary duties of the HSO shall be those associated with worker health and safety. 

The Contractor's HSO responsibilities shall be detailed in the written HASP and shall 

include, but not be limited to, the following: 

1. Directing and implementing the HASP. 

2. Ensuring that all Project personnel, including Owner’s employees, have been 

adequately trained in the recognition and avoidance of unsafe conditions and the 

regulations applicable to the work environment to control or eliminate any hazards 

or other exposure to illness or injury (29 CFR 1926.21). All personnel shall be 

adequately trained in procedures outlined in the Contractor's written HASP. 

3. Authorizing Stop Work Orders that shall be executed upon the determination of an 

imminent health and safety concern. 

4. Contacting the Contractor's HSM and the Engineer immediately upon the issuance 

of a Stop Work Order when the HSO has made the determination of an imminent 

health and safety concern. 

5. Authorizing work to resume, upon approval from the Contractor's HSM. 

6. Directing activities, as defined in the Contractor's written HASP, during emergency 

situations. 

7. Provide monitoring as identified in the HASP. 

1.05 SUBMITTALS 

A. The documents identified below shall be submitted to the Engineer. The Contractor shall 

not be allowed to commence work activities where site conditions exist that may pose a 

risk to worker health and safety and/or the environment, until such time as the HASP has 

been reviewed and accepted by the Engineer and the Owner. However, the Contract 

Times will begin on the date stipulated in the Notice to Proceed. 

B. A site-specific HASP prepared by or, at a minimum, reviewed by a Certified Industrial 

Hygienist CIH, or CSP and bearing the signature of said CIH, or CSP indicating that the 

HASP meets the minimum requirements of 29 CFR 1910.120 and 29 CFR 1926.65. The 

submittal shall carry the following certification: 
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1. “This site-specific Health and Safety Plan, to the best of my knowledge, meets the 

applicable OSHA standards, the Contract Documents, and industry standards for 

good health and safety practices. Further, the HASP provides both organizational 

responsibilities and employee procedures to ensure that work can be conducted 

safely and effectively.” 

C. Submit the HASP and specialized subcontractor's HASP(s), if applicable, to the 

Engineer for review and acceptance. The Engineer and the Owner shall review the 

HASP(s) within four (4) weeks of submittal and shall provide written comments as to 

deficiencies in and/or exceptions to the plan(s), if any, to ensure consistency with 

applicable standards, policies and practices and appropriateness given potential or 

known site conditions. 

D. Acceptance of the HASP by the Engineer and the Owner does not ensure total 

compliance with OSHA or that all written hazard assessments and control procedures 

are adequate for all activities, contingencies and occurrences that may arise on this 

Project; the preparation of a Health and Safety Plan that addresses the relative risk of 

exposure to potential hazards present within the Project area for all workers, including 

Owner employees, remains the sole responsibility of the Contractor. The review by the 

Owner is only to determine if the HASP meets the basic regulatory requirements and the 

minimum requirements of this Section. If the Engineer takes exception to portions of the 

Contractor’s HASP that cannot be revised, said exception shall be documented in writing 

prior to initiation of work efforts. 

E. Prior to the initiation of any construction activities in which contact with controlled or 

hazardous materials is likely, submit a list of personnel expected to be engaged in site 

activities and certify that said personnel have completed the educational requirements 

stipulated in 29 CFR 1910.120 and 29 CFR 1926.65, are currently monitored under a 

medical surveillance program in compliance with those regulations, and that they are fit 

for work under Level C conditions. 

F. The Contractor shall submit for review the qualifications of the individual proposed to 

serve as the Health and Safety Officer. The HSO shall have full authority to carry out 

and ensure compliance with the HASP. 

1.06 SITE-SPECIFIC HASP PROVISIONS 

A. The HASP shall be recognized as a flexible document, which shall be subject to 

revisions and amendments, as required, in response to actual site conditions, changes 

in work methods, and/or alterations in the relative risk present. Revisions shall require 

the resubmittal of the HASP for review and acceptance by the Engineer and the Owner 

prior to implementation of such changes, and work cannot commence in areas requiring 

revision to the HASP. 

B. The HASP maintained on site by the Contractor shall be kept current with construction 

activities and actual on-site conditions. 
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C. The following details specific provisions that, at a minimum, shall apply to work 

conducted under this Contract: 

1. Contractor’s Responsibility: The Contractor shall implement and maintain the 

HASP throughout the performance of work. In areas identified as having a 

potential risk to worker health and safety and in any other areas deemed 

appropriate by the HSO, the Contractor shall be prepared to immediately 

implement the appropriate health and safety measures, including but not limited to 

the use of personal protective equipment (PPE). 

2. Subcontractors and/or specialized contractors may provide their own management 

personnel and/or HSO for work they have been retained to perform at no 

additional cost to the Owner. The Contractor shall inform all Subcontractors of all 

site safety rules, known or potential hazards and emergency response 

contingencies. The Contractor shall be responsible for all Subcontractors 

conformance with the HASP. 

3. If deficiencies in the Contractor's operations are observed by the Engineer, they 

shall be assembled in a written field directive and given to the Contractor. The 

Contractor shall immediately correct the deficiencies and respond, in writing, how 

each was corrected. Failure to bring the work area(s) and implementation 

procedures into compliance will result in a written Stop Work Order directive to 

discuss an appropriate resolution(s) to the matter. When the Contractor 

demonstrates compliance, the Engineer shall remove the Stop Work Order. If a 

Stop Work Order has been issued for cause, no delay claims on the part of the 

Contractor will be honored. 

D. Safety and Health Program 

1. OSHA standard 29 CFR 1910.120(b)/1926.65(b) requires employers to develop 

and implement a written Safety and Health Program for their employees involved 

in hazardous waste operations. The HASP shall interface with the employer's 

Health and Safety Program. Any portions of the Safety and Health Program that 

are referenced in the HASP shall be included as appendices to the HASP. All 

topics regulated by 29 CFR 1910.120(b) (4) and those listed below shall be 

addressed in the Health and Safety Program: 

a. Statement of Safety and Health Policy. 

b. Site Description and Contamination Characterization. 

c. Safety and Health Risk Analysis. 

d. Activity Hazard Analyses. 

e. Staff Organization, Qualifications, and Responsibilities. 
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f. Employee Training Assignments. 

g. Personal Protective Equipment (PPE). 

h. Medical Surveillance Program. 

i. Exposure Monitoring/Air Sampling Program. 

j. Heat/Cold Stress Monitoring. 

k. Standard Operating Safety Procedures, Engineering Controls and Work 

Practices. 

l. Site Control Measures. 

m. Personal Hygiene and Decontamination. 

n. Equipment Decontamination. 

o. Emergency Equipment and First-Aid Requirements. 

p. Emergency Response Plan. 

q. Spill Containment Program. 

r. Logs, Reports, and Record Keeping. 

s. Inspection/Audits. 

t. Confined Space Entry Procedures. 

u. Excavation Safety. 

v. Map indicating route to hospital. 

w. Emergency contact list. 

x. Work zone safety. 

y. Accident reporting. 

z. List of Emergency Contacts. 

E. Site-Specific HASP Requirements 

1. General Requirements for Preparation and Implementation: The Contractor shall 

prepare a site-specific HASP covering all on-site work regulated by 29 CFR 

1910.120(b)/1926.65(b) to be performed by the Contractor and all subcontractors 

and Owner employees under this contract. The Contractor shall be responsible for 
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the development, implementation, and oversight of the HASP. The HASP shall 

establish in detail the protocols necessary for the recognition, evaluation, and 

control of all hazards associated with each task performed under this Contract. 

The HASP shall address site-specific health and safety requirements and 

procedures based upon site-specific conditions. The level of detail provided in the 

HASP shall be tailored to the type of work, complexity of operations to be 

performed, and hazards anticipated. Details about some activities may not be 

available when the initial HASP is prepared and submitted. Therefore, the HASP 

shall address, in as much detail as possible, all anticipated tasks, their related 

hazards, and anticipated control measures. 

2. The Contractor shall maintain a copy of the written Safety and Health Program and 

HASP on site. As work proceeds, the HASP shall be adapted to new situations 

and new conditions. All changes and modifications to the HASP shall be signed by 

the Contractor's HSM. Should any unforeseen hazard become evident during the 

performance of the work, the HSO shall bring such hazard to the attention of the 

Contractor and the Engineer as soon as possible. In the interim, the Contractor 

shall take necessary action to re-establish and maintain safe working conditions in 

order to safeguard on-site personnel, visitors, the public, and the environment. 

3. Elements: All topics required by OSHA 29 CFR 1910.120(b)(4)/ 1926.65(b)(4); and 

those listed in Subsection1.06, "Site-Specific Health and Safety Plan (HASP) 

Provisions”, D. 1. items (a) through (z) of this Section shall be addressed in the 

HASP. Where the use of a specific topic is not applicable to the Project, the HASP 

shall include a statement to justify its omission or reduced level of detail and 

establish that adequate consideration was given the topic. 

F. Site Description and Contamination Characterization 

1. The Contractor shall provide a site description and contaminant characterization in 

the HASP that meets the requirements of 29 CFR 1910.120/1926.65. 

G. Safety and Health Risk Analysis 

1. The HASP shall address the safety and health hazards on this site and for every 

operation to be performed. The Contractor shall review existing records and data 

to identify potential chemical and physical hazards associated with the site and 

shall evaluate their impact on field operations. Sources, potential exposure 

pathways, and other factors as noted in 29 CFR 1910.120/126.65, paragraph (c) 

(7), employed to assess risk shall be described. The Contractor shall develop and 

justify action levels for implementation of engineering controls and PPE upgrades 

and downgrades for controlling worker exposure to the identified hazards.  If there 

is no permissible exposure limit (PEL) or published exposure level for an identified 

hazard, available information from other published studies may be used as 

guidance. Any modification of an established PEL must be fully documented. 
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2. The HASP shall include a comprehensive section that discusses the tasks and 

objectives of the site operations and the logistics and resources required to 

complete each task. The hazards associated with each task shall be identified. 

Hazard prevention techniques, procedures, and/or equipment shall be identified to 

mitigate each of the possible hazards.  

H. Staff Organization, Qualifications and Responsibilities 

1. The Contractor shall assign responsibilities for safety activities and procedures. An 

outline of the safety chain of command shall be provided in the HASP. 

Qualifications, including education, experience, certifications, and training in safety 

and health for all personnel engaged in safety and health functions, shall be 

documented in the HASP. 

I. Employee Training Assignments 

1. The Contractor shall develop a training program to inform employees, 

Subcontractors supplier's representatives, and official visitors to the Project site of 

the special hazards and procedures (including PPE, its use and inspection) to 

control these hazards during field operations. This program shall be consistent 

with the requirements of 29 CFR 1910.120 and 29 CFR 1926.65. At a minimum, all 

Contractor and subcontractor personnel shall have current OSHA 10-hour 

construction and 40-hour HAZWOPER safety training, where required based on 

anticipated level of exposure in accordance with the requirements of 29 CFR 

1910.120. 

J. Personal Protective Equipment 

1. The plan shall include the requirements and procedures for employee protection 

and shall include a detailed section on respiratory protection if needed. The 

Contractor shall describe in detail and provide appropriate PPE to ensure that 

workers are not exposed to levels greater than the action level for identified 

hazards for individual operations stated for each work zone. The level of protection 

shall be specified for each operation and each work zone and shall be in 

compliance with all requirements of 29 CFR 1910 and 19 CFR 1926. The 

Contractor shall provide and maintain all PPE. 

K. Medical Surveillance Program 

1. All on-site Contractor personnel or subcontractors engaged in 29 CFR 

1910.120/1926.65 operations shall have medical examinations meeting the 

requirements of 29 CFR 1910.120(f) prior to commencement of work. 

2. The HASP shall include current certification of medical evaluation and clearance 

by the physician for each employee engaged in 29 CFR 1910.120/1926.65 

operations at the site. 
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L. Exposure Monitoring/Air Sampling Program 

1. The Contractor shall submit an Air Monitoring Plan as part of the HASP which is 

consistent with 29 CFR 1910.120, paragraphs (b) (4) (ii) (E), (c) (6), and (h). The 

Contractor shall identify specific air sampling equipment, locations, and 

frequencies in the Air Monitoring Plan. Air and exposure monitoring requirements 

shall be specified in the Contractor's site-specific HASP after a careful review of 

the contaminants of concern and planned site activities. 

M. Heat/Cold Stress Monitoring 

1. The Contractor's HSM shall establish a heat/cold stress monitoring program for on-

site activities. Details of the monitoring program, including work/rest schedules and 

physiological monitoring requirements, shall be described in the HASP. All 

personnel shall be trained to recognize the symptoms of heat and cold stress and 

related ailments. The Contractor shall designate, in writing, the HSO and alternate 

persons to be responsible for the heat/cold stress monitoring program. 

N. Standard Operating Procedures (SOPs), Engineering Controls and Work Practices 

1. The Contractor shall outline SOPs for preventing accidents and protecting 

personnel from injury and occupational illness for all operations having a 

significant accident potential. The Contractor shall identify engineering controls 

and safe work practices to be utilized. 

O. Site and Control Layout 

1. The HASP shall include a site map, work zone delineation (support, contamination 

reduction, and exclusion), on/off-site communication procedures, site access 

controls, and security (physical and procedural). No person shall be allowed entry 

into the exclusion zone or contamination reduction zone unless they meet the 

requirements set forth in this section. 

2. Communications: Written procedures for routine and emergency communications 

procedures shall be included in the Contractor's site-specific HASP. 

P. Personal Hygiene, Personal Decontamination and Equipment Decontamination 

1. Decontamination facilities and procedures for PPE, sampling equipment, and 

heavy equipment shall be discussed in detail in the HASP. 

Q. Emergency Equipment and First-Aid Requirements 

1. The Contractor shall provide appropriate emergency first-aid kits and equipment 

suitable for treatment of exposure to identified hazards, including chemical agents. 

The Contractor shall provide personnel with certified first aid/CPR training on site 

at all times during site operations. An emergency contact list and map to a local 

hospital shall be included in the HASP. 
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R. Emergency Response Plan and Spill Containment Program 

1. The Contractor shall establish procedures to take emergency action in the event of 

immediate hazards (i.e., a chemical agent leak or spill, fire, or personal injury). 

Personnel and facilities providing support in emergency procedures shall be 

identified. The emergency equipment to be present on site and the Emergency 

Response Plan procedures, as required by 29 CFR 1910.120, paragraph (l), shall 

be specified in the Emergency Response Plan, included as part of the HASP. 

S. Logs, Reports, and Record Keeping 

1. The Contractor shall maintain safety inspection logs and reports, accident/incident 

reports, medical certifications, training logs, monitoring results, etc. All exposure 

and medical monitoring records are to be maintained according to 29 CFR 1910 

and 29 CFR 1926. 

2. The format of these logs and reports shall be developed by the Contractor to 

include training logs, daily logs, weekly reports, safety meetings, medical 

surveillance records, and a phase-out report. The Contractor shall maintain these 

logs, records, and reports in duplicate. 

3. The Contractor shall immediately notify the Engineer of any accident/incident. 

Within two working days of any reportable incident or accident, the Contractor shall 

complete and submit an Accident Report to the Engineer. 

PART 2 – PRODUCTS 

2.01 CHEMICAL PROTECTIVE CLOTHING (CPC) AND PERSONAL PROTECTIVE 

EQUIPMENT (PPE) 

A. The Contractor must provide chemical protective clothing (CPC) and PPE as stipulated 

in the Contractor's HASP during the performance of work in areas identified as 

potentially posing a risk to worker health and safety for workers employed by the 

Contractor and all subcontractors and for Owner’s employees that will inspect the site. 

PART 3 – EXECUTION 

3.01 IMPLEMENTATION OF SITE-SPECIFIC HASP 

A. The Contractor shall be responsible for the implementation of the HASP throughout the 

performance of the work within the Project limits, as indicated in the Contract 

Documents, by the Engineer, or by the HASP. In work locations and areas identified as 

having a potential risk to worker health and safety, the Contractor shall be prepared to 

immediately implement the appropriate health and safety measures, including but not 

limited to the use of PPE and engineering and administrative controls. The Contractor 

La
st

 M
od

ifi
ed

: 0
2/

28
/2

02
4 

at
 1

0:
41

A
M

 E
S

T



 

90398-004/February 2024 01 35 29-11 Site-Specific Health and Safety Plan 

shall be responsible for the health and safety of his employees and subcontractors 

during the progress of the work. 

B. The Contractor shall prepare a written job hazard analysis (JHA) for any high-hazard or 

abnormal task(s) that are part of the Project work. The Owner or Engineer may request 

JHAs for any task(s) that may present special hazards.  

END OF SECTION

La
st

 M
od

ifi
ed

: 0
2/

28
/2

02
4 

at
 1

0:
41

A
M

 E
S

T



 

NO TEXT ON THIS PAGE 

La
st

 M
od

ifi
ed

: 0
2/

28
/2

02
4 

at
 1

0:
41

A
M

 E
S

T



 

90398-004/February 2024 01 41 00-1 Regulatory Requirements 

SECTION 01 41 00 

REGULATORY REQUIREMENTS 

PART 1 – GENERAL 

1.01 PERMITS 

A. Contractor shall obtain all necessary permits from the federal, state, city, or other 

authorities having jurisdiction for the Work, except for those permits that have been 

specifically identified in the Contract Documents as having been obtained, or are 

planned to be obtained, by the Owner. Refer to the Schedule of Permits and/or Licenses 

herein for those that have been, or are planned to be, obtained by the Owner. It is 

anticipated that, at a minimum, the following permits will be required to be obtained by 

the Contractor: 

1. NPDES Construction General Permit (CGP) and NPDES Dewatering and 

Remediation General Permit (DRGP). 

2. City of Westfield Disposal System Installer’s Permit. 

3. Title 5 Certificate of Compliance for Septic System. 

4. City of Westfield demolition, building, electrical, and plumbing permits. 

5. Westfield Commercial Fire Alarm Systems Permit FP-006 and Sprinkler System 

Permit. 

6. Westfield Department of Public Works Trech and Tree Removal Permits. 

7. Compliance Certification: Stationary Engine or Turbine. 

8. Any other permits and approvals required by authorities having jurisdiction for the 

Work. 

B. Contractor shall pay all fees associated with permits, except for those permits that have 

been specifically identified in the Contract Documents as having been paid for, or are 

planned to be paid for, by the Owner. Contractor shall make himself aware of any and all 

required permits and applicable fees related to the Work prior to the Bid. No additional 

compensation will be provided to Contractor.  

C. Copies of all necessary permits shall be submitted to and acknowledged by the Owner 

prior to starting any Work for which a permit is required. 

D. All Work shall be performed in accordance with the requirements of all permits in effect 

for the Project. This includes permits obtained by the Contractor as well as any permits 

obtained by the Owner. Contractor shall coordinate with the appropriate permitting 
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and/or regulatory agencies regarding progress of the Work, including permit-specific 

notifications required for various aspects of the Work, and executing the Work in a 

manner that will facilitate required inspectional checkpoints. The Contractor shall 

promptly notify the Owner and/or its agents of any inspection result whereby 

conformance with the plans, specifications, or permit requirements is found to be 

unacceptable. 

1.02 RELATED SECTIONS 

A. Section 01 52 00 – Construction Facilities. 

B. Section 02 82 00 – Asbestos Abatement. 

C. Section 02 83 00 – Lead-Based Paint Management. 

D. Section 02 84 00 – Management of PCB Bulk Product Waste. 

E. Section 02 85 00 – Hazardous Materials and Universal Waste Management. 

F. Section 31 00 01 – Earthwork. 

G. Section 31 23 19 – Dewatering. 

H. Section 31 25 00 – Erosion and Sedimentation Control. 

I. Section 32 90 00 – Planting. 

J. Section 33 30 00 – Sanitary Sewerage Facilities. 

1.03 SUBMITTALS 

A. Submit in accordance with Section 01 33 00 – Submittal Procedures. 

B. Copies of all necessary permits and supporting information used to obtain the permits 

shall be submitted to and acknowledged by the Owner prior to starting any Work for 

which a permit is required. 

C. Prior to initiation of Work, Contractor shall submit a letter of understanding to the Owner 

stating that they have received, read, understand, and shall comply with the City of 

Westfield Conservation Commission’s Order of Conditions. With this letter submit 

emergency contact phone numbers, including cell phones of the applicant, consultant, 

Contractor, and site foreman.  

D. A cash bond will be submitted to the Treasurer of the City of Westfield in the amount of 

seven thousand five hundred dollars. The bond will be conditioned on the completion of 

all conditions and shall be signed by a party or parties satisfactory to the City of 

Westfield Conservation Commission. 
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1.04 ENVIRONMENTAL REQUIREMENTS 

A. Contractor shall be responsible for complying with all permit requirements included in the 

Contract Documents for which Contractor is listed as the responsible party. 

B. No temporary matting or material shall be placed within wetland areas or within any 100-

year floodplain in order to gain access to the Work. 

C. Storage of equipment or materials in wetland areas is prohibited. 

D. Removal of trees may only be performed between the dates of November 1 and March 

31. Contractor shall not be allowed to remove trees between the dates of April 1 and 

October 31. 

E. Provide a Massachusetts Department of Environmental Protection sign in accordance 

with Section 01 52 00 – Construction Facilities. 

F. Delineation flags and/or markings shall not be moved and/or removed and shall remain 

until a Certificate of Compliance is issued by the City of Westfield Conservation 

Commission. 

PART 2 – PRODUCTS (NOT USED) 

PART 3 – EXECUTION (NOT USED) 

3.01 SCHEDULE OF PERMITS AND/OR LICENSES 

A. Permits and/or licenses that have been, or are planned to be, obtained by the Owner are 

attached to the end of this Section, including the following: 

1. U.S. Army Corps of Engineer Self-Verification Notification Application. 

2. Certificate of the Secretary of Energy and Environmental Affairs on the Expanded 

Environmental Notification Form. 

3. Massachusetts Department of Environmental Protection Approval of Treatment 

Facility Modification (BRP WS25 Approval). 

4. Beneficial Use Determination Approval. 

5. Massachusetts Historical Commission Response. 

6. Natural Heritage Endangered Species Program Response. 
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7. City of Westfield Conservation Commission’s Order of Conditions. 

8. City of Westfield Zoning Board of Appeals Site Plan Approval. 

END OF SECTION 
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U.S. Army Corps of Engineers (USACE) 
SELF-VERIFICATION NOTIFICATION (SVN) 

DATA REQUIRED BY THE PRIVACY ACT OF 1974 
Authority Rivers and Harbors Act, Section 10, 33 USC 403; Clean Water Act, Section 404, 33 USC 1344; Regulatory Programs of the Corps of 

Engineers; Final Rule 33 CFR 320-332. 
Principal Purpose This information will be used in evaluating activities under Self-Verification procedures within Massachusetts. 
Routine Uses 

Disclosure

Routine uses will include: (1) Documenting compliance with the terms and conditions of the General Permit (GP) for activities that may 
require authorization pursuant to one or more of USACE’s Regulatory authorities. (2) Records may be referred to other Federal, State, 
and local agencies for evaluation and enforcement purposes. 
Failure to fully comply and abide by the GP terms and conditions prior to commencing work and after completion project may result in 
formal enforcement action, up to and including monetary penalties and/or legal action, pursuant to 33 CFR Part 326.  

Instructions The permittee must complete ALL required sections of this document before commencing USACE-regulated activities. A copy of this 
completed SVN must be kept on site during construction and be made available for review by USACE and other Federal, State, & Local 
regulatory authorities at any time. Within 30 days of initiating project construction, the permittee shall submit the completed SVN to 
USACE. The SVN shall be submitted to USACE as ONE signed document that includes project plans and documentation that supports 
each field (e.g., emails, letters, description, phone calls, surveys). Electronic submissions to the following address are strongly preferred: 
cenae-r-ma-sv@usace.army.mil. The email subject line shall contain the following: GP #, SVN, City/Town, and date submitted. 

(ITEMS 1 THRU 3 TO BE FILLED BY USACE) 

1. APPLICATION NO. 2. FIELD OFFICE CODE 3. DATE RECEIVED

APPLICANT AND AGENT INFORMATION 
4. APPLICANT'S NAME

First - Middle - Last - 

7. AGENT'S ADDRESS:

First - Middle - Last - 

Company - Company -

E-mail Address - E-mail Address -

5. APPLICANT'S ADDRESS: 8. AGENT'S ADDRESS:

Address- Address-

City - State - Zip - Country - City - State - Zip -  Country - 

6. APPLICANT'S PHONE NOs. w/AREA CODE

a. Residence b. Business c. Fax

9. AGENTS PHONE NOs. w/AREA CODE

a. Residence b. Business c. Fax

NAME, LOCATION, AND DESCRIPTION OF PROJECT SITE 

10. PROJECT NAME OR TITLE

11. FILE NUMBER(S) OF PREVIOUS USACE ACTIONS ON THE SITE (if applicable) 12. NAME OF WATERBODY

13. PROJECT COORDINATES (in decimal degrees)

Latitude: ◦N Longitude: ◦W 

14. PROJECT STREET ADDRESS (if applicable)

Address 

City - State - Zip - 

ACTIVITY TYPE, PROJECT IMPACTS, AVOIDANCE & MINIMIZATION 

15. GENERAL PERMIT ACTIVITIES (CHECK ALL THAT APPLY)

1  6  11  16  21 

2  7  12  17  22 

3  8  13  18  23 

4  9  14  19  24 

5  10  15  20  25 

16. SUMMARY OF PROJECT IMPACTS (see instructions)

Area (square feet) Length (linear feet) Volume (cubic yards) Duration  

Buttrick

West Parish Water Treatment Plant

NAE-2022-00081 Cook Brook

Darleen

250 M Street Extension

Agawam MA 01001 USA

Springfield Water and Sewer Commission (SWSC)

darleen.buttrick@waterandsewer.org

Kathryn Hoek

Hazen and Sawyer

khoek@hazenandsawyer.com

498 Seventh Avenue, 11th Floor

New York NY 1001
8

US
A

413-452-1391 212-539-72

42.11667 -72.83365
1515 Granville Road

Westfield MA 01085

✔

390 below 
OHW

50 below OHW Temporary
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17. PROJECT PLANS (BY CHECKING THE BOXES BELOW, YOU CERTIFY THESE ITEMS ARE COMPLETE) (see instructions)
a. Plans shall at least contain the following: Vicinity Map, Plan View, and Typical Cross Section View of the proposed activity.
b. All direct, indirect and secondary impacts from USACE regulated activities are shown on the project plans.
c. The size of the impact area for each activity (acre, square feet, linear feet) are shown on the project plans.
d. For discharges of fill material (§404), the volume of fill material is identified on the project plans.
e. The duration of each impact, permanent or temporary (X days), is identified on the project plans.
f. Do activities with permanent impacts result in the loss of waters? If so, this is identified on the project plans.
g. All aquatic resources in the vicinity of the USACE regulated activities are delineated on the project plans.

18. AVOIDANCE & MINIMIZATION (BY CHECKING THE BOXES BELOW, YOU CERTIFY THESE CRITERIA ARE MET) (see instructions)
a. The project has been designed to avoid and minimize impacts to aquatic resources.
b. The footprint of activities in waters of the U.S. has been reduced to only what is necessary to achieve the overall project purpose.
c. All practicable measures have been taken to avoid and minimize impacts to aquatic resources through construction techniques and site access (e.g.,
Best Management Practices, Time of Year Restrictions).
d. All temporary impacts from USACE regulated activities will be restored upon completion of construction and the project area will be returned to pre-
construction contours and conditions.

COMPLIANCE WITH FEDERAL REGULATIONS & SUPPLEMENTAL INFORMATION 

19. DUE DILIGENCE (see instructions)
Complete the entries below to document compliance with the following Federal requirements. Construction may NOT begin if a PCN is/may be required, 
and you must contact USACE to determine permitting requirements. Documentation that demonstrates how the activity complies with each field below shall 
be submitted to the USACE as noted in the instructions block. See each General Condition (GC) in the GP for how to comply with each requirement. 
a. State Historic Preservation Officer

b. Massachusetts BUAR

c. Tribal Historic Preservation Officers

d. Endangered Species Act - NOAA

e. Endangered Species Act - USFWS

f. Northern Long Eared Bat (ESA)

g. Essential Fish Habitat

h. Wild & Scenic Rivers

i. 401 Water Quality Certification 401

j. Section 408 Permission

k. Coastal Zone

l. Construction Mats

m.Time of Year Restrictions

n. Vernal Pools

o. Sediment & Erosion Controls

p. Stream/Wetland Crossings

20. AQUACULTURE ACTIVITIES - GP 18 (see instructions)

a. If required, an Aquaculture Certification from the Massachusetts Division of Marine Fisheries was obtained prior to commencing work.

b. Coordination with the U.S. Coast Guard pursuant to Private Aids to Navigation has occurred prior to commencing work.

c. If required, a MEPA Certificate was obtained from the Massachusetts Environmental Protection Agency prior to commencing work.

d. The prospective permittee contacted local authorities (e.g. harbormaster, select board, shellfish constable) for authorization of their facility prior to
commencing work.

21. ADDITIONAL INFORMATION/ATTACHMENTS (see instructions)

a. The project plans are enclosed in this SVN submittal (see block 17).

b. The activity  funded through the Bipartisan Infrastructure Bill (also known as the Infrastructure Investment and Jobs Act). 

c. All required state, local and federal approvals were acquired prior to starting construction in USACE jurisdiction.

d. After construction of the activity is completed, a complete Certificate of Compliance will be submitted to USACE.

22. IS THERE ANOTHER LEAD FEDERAL AGENCY:

YES         NO

OOC issued: 401 issued:401 WQC/OOC File Number:

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

Per Appendix A, SHPO was notified and they did not respond with concerns within 30 days.
Per Appendix A, BUAR was notified and they did not respond with concerns within 30 days.
The Tribe(s) were notified and they didn't respond with concerns within 30 days.
The activity is not located within the ESA-listed Species Range.
The activity is not located within the ESA-listed Species Range.
NLAA determination reached with the Rangewide D-Key. See Instructions below.*
The activity fully complies with GC 11.
There are no WSR's within 0.25 miles of the project area.

Not issued yet
The activity qualifies under the general 401 WQC for the 2023 MA GPs.

Not Required per GC 15a-f, no Federal Projects are within the project vicinity.
The project is not located within the coastal zone.
N/A, the activity does not require the installation of construction mats.
N/A, the project is not located in a waterbody that has TOY restrictions.
Per GC 28, the project is not located in a vernal pool.
Per GC 25, the activity uses BMPs to avoid/minimize sedimentation & erosion.
The activity complies with all applicable terms in GC 31.

✔

✔

✔

✔

✔

Not Required

IS NOT
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23. STATEMENT OF AUTHORIZATION (see instructions)

I certify that I possess the authority to undertake the work described herein or am acting as the duly authorized agent of the applicant.

SIGNATURE OF APPLICANT            DATE            SIGNATURE OF AGENT         DATE                        

24. SIGNATURES (see instructions)

I hereby certify that the information in this Self-Verification Notification is complete and accurate. As the applicant or their duly authorized agent, I certify the

activity was completed in accordance with the terms and conditions of the GP. This includes all applicable terms, general conditions, and activity-specific GP

criteria. I agree to allow the duly authorized representatives of the Corps of Engineers Regulatory Program and other regulatory or advisory agencies to enter

upon the premises of the project site at reasonable times to evaluate inspect and photograph site conditions. This consent to enter the property is superior 

to, takes precedence over, and waives any communication to the contrary. For example, if the property is posted as “no trespassing” this consent specifically

supersedes and waives that prohibition and grants permission to enter the property despite such posting.

SIGNATURE OF APPLICANT            DATE            SIGNATURE OF AGENT         DATE                        

18 U.S.C. Section 1001 provides that: Whoever, in any manner within the jurisdiction of any department or agency of the United States knowingly and willfully 

falsifies, conceals, or covers up any trick, scheme, or disguises a material fact or makes any false, fictitious or fraudulent statements or representations or 

makes or uses any false writing or document knowing same to contain any false, fictitious or fraudulent statements or entry, shall be fined not more than 

$10,000 or imprisoned not more than five years or both. 
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       Instructions for Preparing a  
       Department of the Army 

 General Permit (GP) Self-Verification
Blocks 1 through 3. To be completed by the Corps of Engineers. 

Block 4. Applicant’ Name. Enter the name and the e-mail address of the responsible party or parties. If the responsible party is an agency, company, 
corporation, or other organization, indicate the name of the organization and responsible officer and title. If more than one party is associated with the self-
verification, please attach a sheet of paper with the necessary information marked Block 4. 

Block 5. Address of Applicant. Please provide the full address of the party or parties responsible for the self-verification. If more space is needed, attach an 
extra sheet of paper marked Block 5. 

Block 6. Applicant Telephone Number(s). Please provide the telephone number where you can usually be reached during normal business hours. 

Blocks 7 through 9. To be completed, if you choose to have an agent.  

Block 7. Authorized Agent’s Name and Title. Indicate name of individual or agency, designated by you, to represent you in this process. An agent can be an 
attorney, builder, contractor, engineer, consultant, or any other person or organization. Note: An agent is not required. 

Blocks 8 and 9. Agent’s Address and Telephone Number. Please provide the complete mailing address of the agent, along with the telephone number 
where they can be reached during normal business hours. 

Block 10. Proposed General Permit Activity Name or Title. Please provide a name identifying the proposed GP activity, e.g., Windward Marina, Rolling 
Hills Subdivision, or Smith Commercial Center. 

Block 11. File Number(s) of Previous USACE Actions on the Site Please provide any known USACE file number. If the activity does not have a known 
USACE file number, you may state N/A.  

Block 12. Name of Waterbody. Please provide the name (if it has a name) of any stream, lake, marsh, or other waterway to be directly impacted by the GP 
activity. If it is a minor (no name) stream, identify the waterbody the minor stream enters.  

Block 13. Proposed Activity Coordinates. Please enter the latitude and longitude of where the proposed GP activity is located. Indicate whether the project 
location provided is the center of the project or whether the project location is provided as the latitude and longitude for each of the “corners” of the project 
area. If there are multiple sites, please list the latitude and longitude of each site (center or corners) on a separate sheet of paper and mark as Block 13. 

Block 14. Proposed Activity Street Address. If the proposed activity is located at a site having a street address (not a box number), enter it in Block 14. 

Block 15. General Permit Activity Type. Please select all GP activity types that apply to the proposed activity. A list of GP activity types can be found in 
Section III of the GP.  

Block 16. Summary of Project Impacts. Please provide ALL proposed impacts, both temporary and permanent in duration, that are located in Waters of the 
United States. The area of impact shall be provided in square feet (SF). When applicable, impacts that result in conversion of stream bank or shoreline must 
also be identified in linear feet (LF). Dredging or the discharge of dredged or fill material shall also include the volume, cubic yards (CY), of material removed 
from or placed into Waters of the U.S. If more entries are required, please attach a table matching the desired format in Block 16. 

Block 17. Project Plans. Please verify that items a-g are included in the project plans. Three types of illustrations are necessary to properly depict the 
proposed work. These illustrations or drawings are identified as a Vicinity Map, a Plan View (Aerial view) and a Cross Section Map. For linear projects (e.g. 
roads, subsurface utility lines, etc.) gradient drawings (longitudinal profile) should also be included. Plans must accurately depict the existing conditions and all 
aspects of the proposed activity located in waters of the U.S. Please submit one copy of all drawings formatted to print on 8½ x 11 inch or 11 x 17 inch plain 
white paper. Use the fewest number of sheets necessary for your drawings or illustrations. Each illustration should identify the project, the applicant, and the 
type of illustration (vicinity map, plan view, or cross section). While illustrations need not be certified engineering sheets; they should be clear, accurate, 
contain all necessary information, and depict all proposed work. Each submission must also include a delineation of wetlands, other special aquatic sites, and 
other waters, such as lakes and ponds, and perennial, intermittent, and ephemeral streams, on the project site. Wetland delineations must be prepared in 
accordance with the current wetland delineation manual and regional supplement published by USACE. 

Block 18. Avoidance & Minimization. Please verify that items a-d have been implemented for the proposed activity. 

Block 19. Due Diligence. Please complete all the fields and submit documentation to USACE to demonstrate compliance with the above requirements. This 
Documentation may include emails, letters, meeting notes, phone call log, project narrative, project plans, a species list from the NOAA Section 7 Mapper, a 
completed copy of the IPAC determination keys, etc. Documentation should be limited to what is necessary to demonstrate how the proposed activity meets 
each requirement. Refer to the MA GP, Appendix A, for specific guidance on the identification of previously identified historic properties and previously 
unidentified historic properties. Endangered Species: *The applicant must be designated as the non-federal representative for the purposes of Section 7 
consultation to select the Rangewide D-Key options. Otherwise, the applicant shall select the following option when IPAC indicates the NLEB is present: "The 
activity IS located within the NLEB Species Range (PCN Required)."

Block 20. Aquaculture Activities. Please verify that items a-d have been obtained or completed prior to commencing work in waters of the U.S. 

Block 21. Additional Information/Attachments. Please verify that items a-d have been completed prior to commencing work in waters of the U.S. 

Block 22. Lead Federal Agency. Please identify if there is another lead federal agency involved with the proposed activity. Enter the lead federal agency 
name (e.g., the Federal Emergency Management Agency, FEMA) and the agency’s designated person of contact for the activity.  

Block 23. Statement of Authorization. The applicant shall sign this section for all activities. If an agent is to be employed, the agent shall sign this section. 

Block 24. Signatures. The SVN must be signed by the person proposing to undertake the GP activity, and if applicable, the authorized party (agent) that 
prepared the SVN. The signature of the person proposing to undertake the GP activity shall be an affirmation that the party submitting the SVN possesses the 
requisite property rights to undertake the GP activity. 
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October 2023 
West Parish Water Treatment Plant, 1515 Granville Road, Westfield

15.0167084.00 
 Page | 1 

1.0 PROJECT DESCRIPTION 

The Springfield Water and Sewer Commission is proposing to construct a new Water Treatment Plant (WTP) facility to 
replace the existing, aging facility at 1515 Granville Road in Westfield, Massachusetts. The construction of the new WTP 
will address noncompliance issues related to the USEPA Stage 2 Disinfectants and Disinfection Byproducts (D/DBP) Rule 
and other issues related to aging infrastructure at the existing water treatment plant. 

As part of the construction of the new WTP and ancillary features, the proposed Project includes the installation of a 
below-ground transmission main through Cook Brook, a perennial river that traverses the Site. The Project will result in 
temporary discharge of fill material to approximately 390 SF below Ordinary High Water (OHW) and Land Under Water 
(LUW). The substrate of Cook Brook will be restored to its original condition after work is complete. 
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LIMIT OF DISTURBANCE

DELINEATED BANK/OHW

BORDERING VEGETATED WETLANDS

TEMPORARY IMPACTS

LOD

0 100'50

SCALE: 1" = 100'

100

CONTRACTOR STAGING
AND STOCKPILE AREAIMPACT AREA

IMPACT AREA: CROSSINGS OVER COOK BROOK (OPEN-CUT)

DISTURBANCE TYPE LAND UNDER WATER (FT2) WETLAND TOTAL (FT2) DISCHARGE (YD3) IMPACT DURATION (DAYS)

TEMPORARY 390 390 50 30

NOTE: ALL IMPACTS WILL BE TEMPORARY.

RELOCATED 36" DRAIN

NOTES:
1. SITE INFORMATION HAS BEEN PROVIDED BY THE FOLLOWING SOURCES:

A. SITE SURVEY PREPARED BY BRENNAN CONSULTING, PERFORMED
BETWEEN OCTOBER 19, 2022 AND JUNE 23, 2023.

B. ADDITIONAL TOPOGRAPHIC SURVEY FROM AECOM TECHNICAL SERVICES,
INC. AS PART OF WEST PARISH FILTERS ENERGY DISSIPATION VALVE
FACILITY CONTRACT PREPARED BY HILL-ENGINEERS, ARCHITECTS,
PLANNERS, INC., DATED BETWEEN DECEMBER 13, 2019 AND SEPTEMBER
2021.

C. FINAL SITE CONDITIONS FOR CONTRACT NO. S2057-042 - WEST PARISH
FILTERS CLEARWELL AND BACKWASH PUMPING STATION PROJECT
PREPARED BY TIGHE & BOND, DATED APRIL 2022.

2. RESOURCE AREA DELINEATIONS WERE COMPLETED BY GZA WETLAND
SCIENTISTS ON AUGUST 8, 2022.

3. THE HORIZONTAL CONTROL IS BASED ON THE MASSACHUSETTS STATE PLANE
COORDINATE SYSTEM (NAD 83). THE VERTICAL DATUM IS BASED ON
SPRINGFIELD NEW CITY BASE.
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SCALE: 1" = 40'
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SCALE: 1" = 4'
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PROFILE - 60" RAW WATER TM
HORIZONTAL SCALE: 1" = 40'

VERTICAL SCALE: 1" = 4'

PLAN
SCALE: 1" = 40'

60" STEEL RW TM

72" STEEL RW  TM
SEE DWG C-244

EXISTING 54"
STEEL RW TM

EXISTING 36"
STEEL FW

EXISTING 24"
VC DRAIN

CONCRETE ENCASEMENT, TYP

EXISTING
SLOW SAND

FILTER
NO. 12

COOK BROOK
BANKS

LIMIT OF DISTURBANCE

DELINEATED BANK/OHW

BORDERING VEGETATED WETLANDS

TEMPORARY IMPACTS

LOD

LEGEND:

SECTION A

NOTES:
1. SITE INFORMATION HAS BEEN PROVIDED BY THE FOLLOWING SOURCES:

A. SITE SURVEY PREPARED BY BRENNAN CONSULTING, PERFORMED
BETWEEN OCTOBER 19, 2022 AND JUNE 23, 2023.

B. ADDITIONAL TOPOGRAPHIC SURVEY FROM AECOM TECHNICAL SERVICES,
INC. AS PART OF WEST PARISH FILTERS ENERGY DISSIPATION VALVE
FACILITY CONTRACT PREPARED BY HILL-ENGINEERS, ARCHITECTS,
PLANNERS, INC., DATED BETWEEN DECEMBER 13, 2019 AND SEPTEMBER
2021.

C. FINAL SITE CONDITIONS FOR CONTRACT NO. S2057-042 - WEST PARISH
FILTERS CLEARWELL AND BACKWASH PUMPING STATION PROJECT
PREPARED BY TIGHE & BOND, DATED APRIL 2022.

2. RESOURCE AREA DELINEATIONS WERE COMPLETED BY GZA WETLAND
SCIENTISTS ON AUGUST 8, 2022.

3. THE HORIZONTAL CONTROL IS BASED ON THE MASSACHUSETTS STATE PLANE
COORDINATE SYSTEM (NAD 83). THE VERTICAL DATUM IS BASED ON
SPRINGFIELD NEW CITY BASE.
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SECTION A (COOK BROOK CROSSING)
HORIZONTAL SCALE: 1" = 10'

VERTICAL SCALE: 1" = 2'
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12"-24" DIAMETER PERFORATED
CORRUGATED OR PVC PIPE

12"
MASSDOT M2.01.3
STONE OR
EQUIVALENT

SIDE SLOPE,
OPTIONAL

GROUND
WATER TABLE

CLEAN WATER
DISCHARGE HOSE

12"

GROUND
WATER TABLE

PUMP

CONSTRUCTION NOTES:

1. PIT DIMENSIONS SHOWN ARE OPTIONAL.

2.  THE STANDPIPE SHOULD BE CONSTRUCTED BY PERFORATING A 12-24" DIAMETER.

3. A BASE OF 2" AGGREGATE SHOULD BE PLACED IN THE PIT TO A DEPTH OF 12". AFTER INSTALLING THE STANDPIPE, THE PIT
SURROUNDING THE STANDPIPE SHOULD BE BACKFILLED WITH 2" AGGREGATE. CORRUGATED OR PVC PIPE.

4.      THE STANDPIPE SHOULD EXTEND 12-18" ABOVE THE LIP OF THE PIT.

5.  IF DISCHARGE WILL BE PUMPED DIRECTLY TO A STORM DRAINAGE SYSTEM, THE STANDPIPE SHOULD BE WRAPPED WITH
FILTERCLOTH BEFORE INSTALLATION. IF DESIRED, 14"-12" HARDWARE CLOTH MAY BE PLACED AROUND THE STANDPIPE, PRIOR
TO ATTACHING THE FILTERCLOTH.

SUMP PIT
NTS

EX
IS

TI
N

G
R

O
AD

W
AY 1" - 3" COARSE

AGGREGATE

PLAN

CROSS SECTION

X
X

X
X

X

XX

XX

X

SEE MASSACHUSETTS EROSION AND SEDIMENT
CONTROL GUIDELINES FOR URBAN AND SUBURBAN
AREAS FOR CONDITIONS WHERE PRACTICE
APPLIES; PLANNING CONSIDERATION & DESIGN
CRITERIA.

50'-0" MIN

12
'-0

" M
IN

6" M
IN

SILT FENCE*

EXISTING
ROADWAY

GEOTEXTILE FABRIC UNDER STONE

NEW CONSTRUCTION

NOTES:
1. *SILT FENCE SHOULD BE INSTALLED TO

ENSURE CONSTRUCTION ENTRANCE IS USED.
2. IF CONSTRUCTION ON THE SITES ARE SUCH

THAT THE MUD IS NOT REMOVED BY THE
VEHICLE TRAVELING OVER THE STONE, THEN
THE TIRES OF THE VEHICLE MUST BE WASHED
BEFORE ENTERING THE PUBLIC ROAD OR THE
LENGTH OF THE CONSTRUCTION ENTRANCE
EXTENDED.

3. MAINTENANCE: ADD ADDITIONAL STONE AND
"FLUFF" TOP DRESSING WITH 2" STONE.

50'-0" MIN 15'-0" MIN

12
"

M
IN

GRAVEL ENTRANCE/EXIT
NTS

GEOTEXTILE FABRIC

GEOTEXTILE SKIRT RETRIEVAL STRAP

CATCH BASIN
GRATE

CATCH BASIN
GRATE OVERFLOW

NOTES:

1. TO BE INSTALLED IN EXISTING CATCH BASINS WITHIN THE PROJECT LIMITS AS
DIRECTED BY THE AUTHORITY.

2. CONTRACTOR TO VERIFY INLET SIZES PRIOR TO SHOP DRAWING SUBMITTAL.

INLET PROTECTION
NTS

SECTION A-A

3" DIA INTAKE
FROM SUMP PUMP

3" DIA HOSE
TO SUITABLE OUTLET

APPROX. 3 4 DIA OF
BARREL END TO ACT
AS BAFFLE

CONSTRUCTION NOTES:

1. CLEAN OUT THE SEDIMENT TANK WHEN ONE THIRD (13) FILLED WITH SILT.

2. ALL SEDIMENT COLLECTED IN THE TANK SHALL BE DISPOSED OF IN A SEDIMENT TRAPPING DEVICE, AN APPROVED LOCATION IN WHICH FURTHER
SEDIMENT TRANSPORT WILL NOT OCCUR OR AS APPROVED BY THE AUTHORITY.

3. PORTABLE SEDIMENT TANK SHALL BE AN ABOVE GROUND HORIZONTAL SINGLE-WALL UL-142 MANUFACTURED BY HIGHLAND TANK OR WEIR BOX
MANUFACTURED BY RAIN FOR RENT OR EQUIVALENT AS APPROVED BY THE AUTHORITY.

6" 12
"

12' (APPROX)
ACCESS HATCH FOR CLEANOUT

A
BAFFLES, TYP

STEEL SEDIMENT TANK

CRADLE LEG, TYPA

PORTABLE SEDIMENT TANK
NTS

BAFFLE

2" X 4" CRADLE

D
o

*

*

*

3D
o

24
"

M
IN

SECTION A* SEE CONSTRUCTION
ENTRANCE PLAN

CONSTRUCTION SPECIFICATIONS:

1. COMPACT ANY FILL REQUIRED FOR SUBGRADE TO DENSITY
OF SURROUNDING MATERIAL. LOW AREAS IN SUBGRADE
MAY BE FILLED BY INCREASING RIPRAP THICKNESS.

2. FILTER CLOTH CONNECTION JOINTS SHOULD OVERLAP SO
THAT TOP LAYER IS ABOVE DOWNSTREAM LAYER A
MINIMUM OF 1 FOOT.  ANY DAMAGED FILTER CLOTH
SHOULD BE REPLACED WITH NEW.

3. RIPRAP MAY BE PLACED BY EQUIPMENT, BUT TAKE CARE
TO AVOID DAMAGING THE FILTER CLOTH.

4. MAKE THE TOP OF RIPRAP AT DOWNSTREAM END LEVEL
WITH RECEIVING AREA OR SLIGHTLY BELOW.

5. ENSURE APRON IS PROPERLY ALIGNED WITH RECEIVING
PIPE AND PREFERABLY STRAIGHT THROUGHOUT LENGTH.

6. IMMEDIATELY AFTER CONSTRUCTION, STABILIZE ALL
DISTURBED AREAS WITH VEGETATION.

MAINTENANCE REQUIREMENTS:

1. INSPECT RIPRAP OUTLET STRUCTURE AT MINIMUM
ANNUALLY AND AFTER SIGNIFICANT (1/2 OR GREATER)
RAINFALL EVENT TO SEE IF ANY EROSION AROUND OR
BELOW THE RIPRAP HAS TAKEN PLACE, OF IF STONES
HAVE BEEN DISLODGED.  IMMEDIATELY MAKE ALL NEEDED
REPAIRS TO PREVENT FURTHER DAMAGE.

TYPE II SEPARATOR
GEOTEXTILE

AA

* SEE SITE
GRADING PLAN

OUTLET PIPE WITH RIP-RAP APRON
NTS

18" MIN.

20" MIN.

1. FILTER FABRIC TO BE FASTENED SECURELY TO TEMPORARY CHAIN LINK FENCE IN PAVED AREAS. TIES
SHALL BE SPACED EVERY 12 INCHES AT TOP AND MID SECTION. FILTER FABRIC SHALL BE NO MORE THAN
18-INCHES ABOVE GRADE.

2. WHEN TWO SECTIONS OF FILTER FABRIC ADJOIN EACH OTHER, THEY SHALL BE OVERLAPPED BY SIX
INCHES AND FOLDED.

3. MAINTENANCE SHALL BE PERFORMED REGULARLY AND MATERIAL REMOVED WHEN BULGES OR HOLES
DEVELOP IN THE SILT FENCE, OR AS REQUIRED BY THE ENGINEER.

4. MAXIMUM ALLOWABLE SLOPE LENGTHS CONTRIBUTING RUNOFF TO A SILT FENCE ARE:

LAND SLOPE (%) MAXIMUM SLOPE LENGTH (FT)
2 250
5 180
10 100
20 50
30 30

5. MAXIMUM DRAINAGE AREA FOR OVERLAND FLOW TO A SILT FENCE SHALL NOT EXCEED 1/4 ACRE PER 100
FEET OF FENCE, AND NO MORE THAN 1.5 ACRES IN TOTAL.

6. LOCATION OF FENCE SHALL BE AT LEAST 10 FEET FROM THE TOE OF STEEP SLOPES TO PROVIDE
SEDIMENT STORAGE AND ACCESS FOR CLEANOUT.

8' MAX CL TO CL

6" MIN

PROFILE

SEDIMENT LADEN
RUNOFF

DOWNSLOPE

CROSS SECTION

UPSLOPE

GRADE

6" 

CONSTRUCTION SPECIFICATIONS

3' MIN FENCE POSTS, DRIVEN MIN 16" BELOW
EXISTING GRADE ONLY IN NON-PAVED AREAS

HEIGHT OF FILTER
FABRIC = 18" MIN

16
" M

IN
.

BACKFILLED AND COMPACTED EXCAVATED SOIL

36" MIN.

16" MIN.

FILTER FABRIC

3' MIN FENCE POST
(ONLY IN NON-PAVED AREAS)

FILTERED RUNOFF

STRAW WATTLE

STRAW WATTLE, TYP.

EMBED FILTER FABRIC 6" MIN IN NON-PAVED AREAS. IN PAVED AREAS, REST
FILTER FABRIC ON PAVEMENT.

SUPPORT WIRE, TYP.

SEDIMENT FENCE DETAIL
NTS
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CONCRETE

WASHOUT

TOP OF CUT

PLASTIC LINERSTAPLES
(2 PER BALE)

GRAVEL-FILLED
BAGS IN CORNERS

14'-9" MIN

CC

3'-2"
TYP

14'-9" MIN 3'-2"
TYP

3'
-2

"
TY

P

B

B

AA

GRAVEL-FILLED
BAGS, TYP

EARTHEN BERM

EARTHEN
BERM

ENTRY SIDE OF
WASHOUT FACILITY

EDGE OF PLASTIC
LINER (SEE NOTE 2)

(BELOW GRADE)

WEDGE LOOSE STRAW
BETWEEN BALES

GRAVEL-FILLED
BAG

PLASTIC LINER OVER BERM

EARTHEN BERM

PLASTIC LINER

EARTHEN BERM

TOP OF CUT
3'-2" 5'-0"

1'
-8

"

WOOD OR METAL
STAKES (2 PER BALE)

PLASTIC LINER PLACED
UNDER BERM (ENTRY
SIDE ONLY)

PLASTIC LINER PLACED
UNDER BERM (ENTRY
SIDE ONLY)

STRAW BALES

WOOD OR METAL
STAKES

GRAVEL-FILLED
BAGS IN CORNERS

STRAW BALES
(2 BALES HIGH MAX)

14
'-9

"
M

IN

TYPICAL SECTION
EARTHEN BERM

NOTES:

CONCRETE WASHOUT
SIGN DETAIL

STAPLE DETAIL

PLAN

SECTION C-CPLAN

SECTION A-A

SECTION B-B

3'
-2

"

EARTHEN BERMPLASTIC LINER OVER BERM

PLASTIC LINER
OVER BERMGRAVEL-FILLED

BAG

ORIGINAL GROUND

ORIGINAL GROUND

ORIGINAL GROUND

ORIGINAL GROUND

PLASTIC LINER
GRAVEL-FILLED BAG

8" M
IN3'-0"

MIN

1'
-0

"
M

IN

3'
-2

"

1:1 1:1

1:1

3:1

4"
MIN

10
'-0

" M
IN

8"

2"

3'
-0

"

PLYWOOD 4'-0" X 2'-0"
PAINTED WHITE

BLACK LETTERS 6" HEIGHT

LAG SCREWS (0.5")

WOOD POST
(3.5" X 3.5" X 8'-0")

3'
-0

"

1. THE CONCRETE WASHOUT SIGN SHALL BE INSTALLED WITHIN 32'-10" OF THE TEMPORARY CONCRETE
WASHOUT FACILITY.

2. PLASTIC LINER SHALL BE ANCHORED WITH GRAVEL-FILLED BAGS FOR BELOW GRADE CONCRETE WASHOUT
FACILITY.

 16 GAUGE STEEL
WIRE

(ON GRADE)

EARTHEN BERM

CONCRETE WASHOUT DETAIL
NTS

STABILIZE ENTIRE PILE WITH
VEGETATION OR COVER

TOPSOIL STOCKPILE
NTS

DOWNGRADE

SEDIMENT FENCE

KE
Y 

IN
 1

2"
 M

IN

12" MIN

3'-0" M
IN  O

VERLAP

BETWEEN ROLLS

12" MIN
LONGITUDINAL
OVERLAP

ECM, TYP

1. BEGIN AT TOP OF SLOPE AND ANCHOR FIBER MATTING IN A 12 INCH DEEP INITIAL ANCHOR TRENCH.
BACKFILL TRENCH AND TAMP EARTH FIRMLY.

2. UNROLL FIBER MATTING DOWNSLOPE IN THE DIRECTION OF WATER FLOW.
3. OVERLAP EDGES OF ADJACENT PARALLEL ROLLS A MINIMUM 12 INCHES AND ANCHOR AT 12 INCHES

O.C.
4. WHEN FIBER MAT MUST BE SPLICED. PLACE END OVER END (SHINGLE STYLE) WITH 12 INCH OVERLAP

AND ANCHOR USING TWO STAGGERED ROWS OF STAKES AT 6 INCHES O.C.
5. LAY FIBER MAT LOOSELY AND ANCHOR SUFFICIENTLY TO MAINTAIN DIRECT CONTACT WITH THE

SOIL. DO NOT STRETCH.
6. FOR SLOPES 2:1 AND STEEPER, USE A MINIMUM 3 STAKES PER SQUARE YARD AND FOR SLOPES

FLATTER THAN 2:1, USE A MINIMUM OF 2 STAKES PER SQUARE YARD.
7. ANCHOR, FILL, AND COMPACT END OF FIBER MATTING IN A 12X6 INCH TERMINAL ANCHOR TRENCH

(MIRROR IMAGE OF EXISTING TRENCH).

CONSTRUCTION SPECIFICATIONS:
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Y 

IN
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2"
 M
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Y 
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 M

IN

EROSION CONTROL MATTING
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950 CMR: OFFICE OF THE SECRETARY OF THE COMMONWEALTH

APPENDIX A
MASSACHUSETTS HISTORICAL COMMISSION

220 MORRISSEY BOULEVARD
BOSTON, MASS. 02125

617-727-8470, FAX: 617-727-5128

PROJECT NOTIFICATION FORM

Project Name: ________________________________________________________________________________

Location / Address: ___________________________________________________________________________

City / Town: ________________________________________________________________________________

Project Proponent

Name: ______________________________________________________________________________________

Address: ____________________________________________________________________________________

City/Town/Zip/Telephone: _____________________________________________________________________

Agency license or funding for the project (list all licenses, permits, approvals, grants or other entitlements being
sought from state and federal agencies).

Agency Name     Type of License or funding (specify)  

Project Description (narrative):

Does the project include demolition?  If so, specify nature of demolition and describe the building(s) which
are proposed for demolition.

Does the project include rehabilitation of any existing buildings?  If so, specify nature of rehabilitation
and describe the building(s) which are proposed for rehabilitation.

Does the project include new construction? If so, describe (attach plans and elevations if necessary).

5/31/96 (Effective 7/1/93) - corrected 950 CMR - 275

West Parish Filters Water Treatment Plant

1515 Granville Road, Westfield MA 01085

Westfield

James Laurila, PE, Director of Water Operations, Springfield Water and Sewer Commission

1515 Granville Road

Westfield, MA 01085; (413) 310-3542; james.laurila@waterandsewer.org

The SWSC is undertaking the design and construction of a water treatment plant to replace their existing, and aging, direct filtration and slow sand plant. Hazen
has been tasked with designing the new WTP. The new treatment plant will consist of coagulation/flocculation, dissolved air flotation, gravity filtration,
disinfection and corrosion control. Site work to complete this project includes site clearing and demolition of existing infrastructure, access road design and
construction, construction of the WTP, chemical delivery containment, installation of yard piping, and stormwater management.

Yes. Refer to cover letter.

No.

Yes. Site work includes site clearing and demolition of existing infrastructure, access road design and construction, construction of the WTP
building, chemical delivery containment, installation of yard piping, and stormwater management systems.  Project Site Plans are included in
Attachment 2.

Note: A complete list of pertinent regulatory authorizations is provided in the attached cover letter.

Massachusetts Clean Water Trust                       
* A list of all permits and approvals for the
proposed project are included in the cover letter. 

EPA Water Infrastructure and Finance Innovation Act
(WIFIA)
Drinking Water State Revolving Fund
* A list of all permits and approvals for the proposed
project are included in the cover letter
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950 CMR: OFFICE OF THE SECRETARY OF THE COMMONWEALTH

APPENDIX A (continued)

To the best of your knowledge, are any historic or archaeological properties known to exist within the
project’s area of potential impact?  If so, specify.

What is the total acreage of the project area?

Woodland ______________ acres Productive Resources:
Wetland________________ acres Agriculture _________________ acres
Floodplain______________ acres Forestry ___________________ acres
Open space______________ acres Mining/Extraction ___________ acres
Developed ______________ acres Total Project Acreage_________ acres

What is the acreage of the proposed new construction? _________________ acres

What is the present land use of the project area?

Please attach a copy of the section of the USGS quadrangle map which clearly marks the project location.

This Project Notification Form has been submitted to the MHC in compliance with 950 CMR 71.00.

Signature of Person submitting this form: _________________________________Date: ____________________

Name: ______________________________________________________________________________________

Address: ____________________________________________________________________________________

City/Town/Zip: ______________________________________________________________________________

Telephone: __________________________________________________________________________________

REGULATORY AUTHORITY

950 CMR 71.00:  M.G.L. c. 9, §§ 26-27C as amended by St. 1988, c. 254.

7/1/93 950 CMR - 276

No.

0

0.6
0
0

25.4

0

0
0
26

5.5

The present land use of the Project Area is as a water treatment facility with associated infrastructure. It will remain the same land use after
this project.

See Figure 1 in Attachment 2.

Kathryn Hoek, Permitting Lead, Hazen and Sawyer

498 Seventh Avenue, Floor 11

New York, NY 10018

(212) 539-7248

The 5.5 acres includes the proposed water treatment facility and ancillary facilities

26 acres is the estimated limit of disturbance for this project. Most areas within the LOD are
already disturbed, as it is entirely within the existing WTP parcel.
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hazenandsawyer.com 

Hazen and Sawyer 

498 Seventh Avenue, 11th Floor 

New York, NY 10018 • 212.539.7000 

 

December 13, 2022 

 

State Historic Preservation Officer  

Massachusetts Historical Commission  

The Massachusetts Archives Building  

220 Morrissey Boulevard  

Boston, MA 02125 

Re: Massachusetts Historical Commission Consultation for the West Parish Filters Water 

Treatment Plant Project in Westfield, Massachusetts 

To Whom It May Concern: 

Hazen and Sawyer (Hazen) is currently working with the Springfield Water and Sewer Commission 

(SWSC) on the design, permitting and Massachusetts Environmental Policy Act (MEPA) review for a 

project to construct and place into operation a new Water Treatment Plant (WTP) at the site of the 

existing West Parish Filters Water Treatment Plant (WPFWTP) in the City of Westfield, Hampden 

County, Massachusetts. SWSC will apply to local, state, and federal agencies for permits for the project 

and is notifying the Massachusetts Historical Commission (MHC; the State Historic Preservation Officer) 

in accordance with the requirements of 950 CMR 71.00. A previous Project Notification Form (PNF) was 

prepared and submitted to MHC for review to identify extant cultural resources within the previously 

anticipated project limits for this WTP project by AECOM. On March 25, 2021, MHC determined that 

the project is unlikely to affect significant historic or archaeologic resources. The purpose of this 

submission is to update MHC on the project site layout and activities. 

Due Diligence 

Hazen reviewed the Massachusetts Resource Information System (MACRIS) relative to the proposed 

subject site and surrounding area. There are no significant historical or archaeological resources mapped 

within 500 feet of the Project Area. The Project Area is not listed in either the State or National Register, 

or as an inventoried property in the National Register of Historic Places online mapper or on MACRIS. 

Review of MHC MACRIS December 13, 2022, indicate no inventoried buildings, structures, objects, or 

other features associated with the Project Area. Since the areas within the vicinity of the Project Area are 

not listed in the National or State Register and the scope of work is limited to the footprint of previous 

development, SWSC does not believe the proposed project will adversely affect historical or 

archeological resources. 

SWSC is seeking MHC’s opinion the updated plans for the new WTP and concurrence that these updated 

plans will not change MHC’s prior determination that the project is unlikely to affect significant historical 

or archaeological resources. The updated Project Notification Form (PNF) is included in the Attachment 

1.  
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Project Area 

The proposed project is located at the site of the existing WPFWTP at 1515 Granville Road, Westfield, 

Massachusetts (see Attachment 2; Figure 1). The Project Area is located within an approximately 225-

acre parcel of land identified as Westfield Assessors Map 20R, Lot 2. There will also be limited amount 

of work across Granville Road from the existing WTP on Westfield Assessors Map 10R, Lot 2. The limit 

of work consists of approximately 26 acres of land and mostly encompasses the existing WTP footprint. 

Proposed Project 

SWSC currently treats water from the Cobble Mountain Reservoir at the WPFWTP in Westfield, 

Massachusetts. The water is either treated through slow or rapid sand filters (Attachment 2; Figure 2). 

The slow sand filters were originally constructed in 1909 with additional filters constructed through 1967. 

The rapid sand filter plant was constructed in 1974 and treatment includes flocculation, rapid mix, direct 

filtration, and disinfection. SWSC is experiencing regulatory non-compliance for disinfection byproducts 

(DBPs) in the distribution system and the existing treatment facility is at the end of its useful life. 

SWSC is undertaking the design and construction of a water treatment plant to replace their existing, and 

aging, direct filtration and slow sand plant. The new treatment plant will consist of 

coagulation/flocculation, dissolved air flotation, gravity filtration, disinfection and corrosion control. Site 

work to complete this project includes site clearing and demolition of existing infrastructure, access road 

design and construction, construction of the new WTP, chemical delivery containment, installation of 

yard piping, and stormwater management. The new WTP building will be located over several of the slow 

sand filters and these filters will be decommissioned and demolished. In addition, replacement of a 

transmission main that serves as a component of the site’s fire protection system may be necessary to 

service the new WTP. This work would occur across Granville Road from the existing WTP, on property 

owned by SWSC. The new pipeline and storage tank would be constructed within the same location as the 

existing pipeline and storage tank and some tree removal may be necessary. The limits of disturbance for 

this work is not yet included on the project drawings but is shown in the figures included with this 

submission (Attachment 2; Figure 3). 

 

As indicated above, there will be demolition associated with this project. The existing below-grade 

structures within the WPFWTP site will need to be excavated and demolished with the resulting debris 

removed and/or repurposed to facilitate construction of the new WTP, access roads, and parking lot. 

These structures include slow sand filters and the filtered water clearwell and sand storage structure. The 

above-grade regulator house #3 (grade elevation: ~469.5 ft; building maximum height: ~24 ft) and 

regulator house #4 (grade elevation: ~470 ft; building maximum height: ~14 ft) are located within the 

Project Area and will require demolition and removal as well. Existing yard piping servicing these 

structures will be removed, relocated, abandoned, or repurposed. Attachment 3 provides site photographs 

of the overall project site and the above-grade regulator houses that will be demolished.  
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Permitting, Approvals and Environmental Review 

 

This project will require an environmental review pursuant to the Massachusetts Environmental Policy 

Act (MEPA). Additionally, implementation of the project will trigger the need for federal, state and local 

(City of Westfield, MA) permits and approvals. Preparation, review, submission, and tracking of permits 

will be coordinated throughout the design phase. Table 1 provides a summary of major potential permits 

and approvals needed. Attachment 4 presents a comprehensive list of all potential permits that may be 

required. 

Table 1. Summary of Major Permits and Approvals Needed for Proposed Project 

Regulatory Agency Statue/Authority Permit/Approval/Authorization 

FEDERAL  

United States Army Corp 

of Engineers (USACE)  

33 U.S.C §320-

332 

Clean Water Act Section 404 authorization via General Permit 

(GP) for Massachusetts Pre-Construction Notification (PCN) 

16 U.S.C. §1531 

et seq. 

United States Fish and Wildlife Service (USWS) Section 7 

Endangered Species Act (ESA) Consultation 

United States 

Environmental Protection 

Agency (US EPA) New 

England 

Clean Water Act, 

33 U.S.C. §1251 

et. seq. 

National Pollutant Discharge Elimination System (NPDES) 

Construction General Permit (CGP) 

NPDES Major Modification to Process Water Discharge Permit 

STATE  

Executive Office of 

Energy and 

Environmental Affairs 

(EEA), MEPA Office   

M.G.L c. 30, §61-

62I 
Certificate of the Secretary of Energy and Environmental Affairs1 

Massachusetts 

Department of 

Environmental Protection 

(MassDEP) 

M.G.L c. 29:2QQ DWSRF Plan and Specification Approval 

M.G.L c. 111 

§160A et al.  
BRP WS 25 Approval of Treatment Facility Modification 

St. 1987, c. 584, 

M.G.L c. 21A, §2 

and §8 and c. 

111, §150A 

Beneficial Use Determination (BUD) 

Natural Heritage and 

Endangered Species 

Program (NHESP) 

M.G.L. c. 131A Consultation  

LOCAL  

Westfield Conservation 

Commission  

M.G.L c. 131, 

§40; City of 

Westfield 

Ordinance #1109 

Notice of Intent (NOI) under the Wetlands Protection Act (WPA) 

Order of Condition (OOC)2 

1 An Expanded Environmental Notification Form (EENF) will be submitted to the MEPA Office following the 

submittal of his PNF. 

2 A Notice of Intent (NOI) will be submitted to the Westfield Conservation Commission following the submittal of this 

PNF. If the OOC is appealed to Mass DEP, a superseding OOC may be issued.  
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Funding 

SWSC received a $250 million loan through the Water Infrastructure Finance and Innovation Act 

(WIFIA) from the EPA. The WIFIA financing will fund many of the Commission’s projects in their 

Capital Improvements Program (CIP) including a portion of the new WTP project. SWSC’s WIFIA 

consultant coordinates submitting the reporting and documentation to the EPA for all projects included in 

the WIFIA program. Hazen will continue to coordinate with the Commission’s WIFIA consultant to 

provide the required status updates and documentation during design and construction. 

Supplemental financing will be applied for using the MassDEP Drinking Water State Revolving Fund 

(DWSRF) through the Clean Water Trust to finance portions of the project not covered by the WIFIA 

funding. This program provides low-cost financing to help public water suppliers comply with state and 

federal drinking water requirements. Project Evaluation Forms were submitted in August 2022.  

Prior Submissions to MHC for the Project Area 

As described above, a PNF was prepared and submitted to MHC for review in March 2021 by AECOM to 

identify extant cultural resources within the previously anticipated project limits for this WTP project. It 

was determined that the project is unlikely to affect significant historic or archaeologic resources.  

Additionally, a PNF was prepared and submitted to the MHC for SWSC’s clearwell project in July 2021 

by Tighe & Bond, which is currently under construction at this project site. The goal of the clearwell 

project is to address concerns relative to aging infrastructure, water quality, and redundancy. As such, 

SWSC is constructing a new clearwell and pumping station onsite. The new clearwell structure includes 

two 250,000-gallon clearwells, as well as pumps for backwashing, filling of the washwater reservoir, and 

domestic and process water needs.  

Schedule 

The terms of the WIFIA funding stipulates that the new WTP must be substantially complete by 

December 2027. To accelerate the schedule, the project will be separated into two design and construction 

contracts, a site preparation contract and a water treatment facility contract. The site preparation contract 

will include demolition of the clearwell, sand storage, and some of the slow sand filters. The water 

treatment facility contract will include the remaining of the work associated with the WTP construction. 

Construction of the site preparation component of the work is anticipated to start in October 2023.  

Construction Period Protective Measures  

Construction of the new WTP and associated facilities will require work within onsite wetlands (i.e., 

Bordering Vegetated Wetland and Land Under Water) and waterways (i.e., Cook Brook), and associated 

buffer areas. Work within these areas has been minimized to the greatest extent possible. In addition, 

protective measures such as silt fencing will be used to restrict the Contractor to the areas necessary to 

conduct work and define the limits of work. The overall disturbance associated with the project will be 

greater than one acre, therefore, a National Pollutant Discharge Elimination System (NPDES) 
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Construction General Permit (CGP) will be needed. As part of this permit, a stormwater pollution 

prevention plan (SWPPP) will be developed to protect any environmental and water features by 

minimizing erosion and sediment runoff. The SWPPP and CGP will be developed and submitted prior to 

commencement of the site preparation contract.  

Summary 

The limit of work and associated construction activities is within the footprint of the existing WPFWTP 

site and system. Due to the limits of proposed work and the absence of documented historical assets, we 

do not anticipate impacts to any historic, cultural, or archaeological assets as a result of the new WTP 

Project. 

Thank you in advance for your attention to this request. Please contact me at (212) 539-7248 or 

khoek@hazenandsawyer.com if you have any questions. 

Sincerely, 

 

 

 

Kathryn Hoek, PE 

Senior Associate      

Hazen and Sawyer 
 

 

Enclosures: Attachment 1:  MHC Project Notification Form 

Attachment 2:  Figure 1 - USGS Topographic Map 

  Figure 2 – Existing Site Facilities 

  Figure 3 – Proposed Site Facilities 

  Project Site Plans    

Attachment 3:  Site Photographs 

Attachment 4:  List of Permits and Approvals  

Attachment 5:  MACRIS Information 

 

cc:   Darleen Buttrick, PE, James Laurila, PE (Springfield Water and Sewer Commission) 

  Kristen Barrett, PE, Marc Morin, PE, Natalie Wiegman  (Hazen and Sawyer) 

  Stephen Lecco (GZA) 
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Figure 1
USGS Topographic Map

West Parish Filters Water Treatment Plant Project
1515 Granville Road, Westfield, MA 01085
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Figure 2
Existing Site Facilities

West Parish Filters Water Treatment Plant Project
1515 Granville Road, Westfield, MA 01085
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Figure 3
Proposed Site Facilities*

West Parish Filters Water Treatment Plant Project
1515 Granville Road, Westfield, MA 01085
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Figure 4
Wetland Resource Areas and NHESP Mapped Areas

West Parish Filters Water Treatment Plant Project
1515 Granville Road, Westfield, MA 01085
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Susanna Sousa

From: Susanna Sousa

Sent: Tuesday, March 14, 2023 12:09 PM

To: david.s.robinson@mass.gov

Cc: Stephen Lecco; Daniel Nitzsche

Subject: West Parish Filters Water Treatment Plant - Westfield MA - Historic Notification

Attachments: BUAR Notification.pdf

TrackingTracking: Recipient Delivery

david.s.robinson@mass.gov

Stephen Lecco Delivered: 3/14/2023 12:09 PM

Daniel Nitzsche Delivered: 3/14/2023 12:09 PM

Dear David Robinson: 

In compliance with Section 106 of the National Historic Preservation Act, as amended, this letter is to inform you that the 
Springfield Water and Sewer Commission is proposing to upgrade their West Parish Filters Water Treatment Plant and 
related infrastructure at 1515 Granville Road in Westfield, Massachusetts.  

The Project Notification Form, Project description and plans that were submitted to the Massachusetts Historic 
Commission are attached to this email. At the time of this submission, we plan to file for a General Permit with the U.S. 
Army Corps of Engineers (USACE) under Section 404 of the Clean Water Act. If you have any questions or need further 
information, please feel free to contact Daniel Nitzsche of GZA GeoEnvironmental, Inc. at (413) 726-2108.   

Please send your response to this notification directly to the USACE via email: cenae-r-ma@usace.army.mil or 
address regular mail responses to: Regulatory Division, US Army Corps of Engineers, New England District, 696 Virginia 
Road, Concord, Massachusetts, 01742-1751 and carbon copy Daniel Nitzsche at daniel.nitzsche@gza.com.  

If no response is received within 30-days of this notification, the USACE will assume that the Project will have no adverse 
effect on historic properties or tribal resources. 

Thank you in advance for your attention to this matter. 

Susanna 

Susanna G. Sousa 
Scientist I 
GZA | 1350 Main Street (Suite 1400) | Springfield, MA 01103 
o:  413.726.2106 |  c:  413.867.1938  |  susanna.sousa@gza.com  |  www.gza.com  | 

GEOTECHNICAL | ENVIRONMENTAL | ECOLOGICAL | WATER | CONSTRUCTION MANAGEMENT

Known for excellence.  Built on trust. 
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Susanna Sousa

From: Microsoft Outlook

To: david.s.robinson@mass.gov

Sent: Tuesday, March 14, 2023 12:09 PM

Subject: Relayed: West Parish Filters Water Treatment Plant - Westfield MA - Historic Notification

Delivery to these recipients or groups is complete, but no delivery notification was sent by the 
destination server:

david.s.robinson@mass.gov (david.s.robinson@mass.gov)

Subject: West Parish Filters Water Treatment Plant - Westfield MA - Historic Notification
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Susanna Sousa

From: Susanna Sousa

Sent: Tuesday, March 14, 2023 12:09 PM

To: 106Review@mwtribe-nsn.gov

Cc: Stephen Lecco; Daniel Nitzsche

Subject: West Parish Filters Water Treatment Plant - Westfield MA - Historic Notification

Attachments: THPO Notification.pdf

TrackingTracking: Recipient Delivery

106Review@mwtribe-nsn.gov

Stephen Lecco Delivered: 3/14/2023 12:09 PM

Daniel Nitzsche Delivered: 3/14/2023 12:09 PM

Dear David Weeden: 

In compliance with Section 106 of the National Historic Preservation Act, as amended, this letter is to inform you that the 
Springfield Water and Sewer Commission is proposing to upgrade their West Parish Filters Water Treatment Plant and 
related infrastructure at 1515 Granville Road in Westfield, Massachusetts.  

The Project Notification Form, Project description and plans that were submitted to the Massachusetts Historic 
Commission are attached to this email. At the time of this submission, we plan to file for a General Permit with the U.S. 
Army Corps of Engineers (USACE) under Section 404 of the Clean Water Act. If you have any questions or need further 
information, please feel free to contact Daniel Nitzsche of GZA GeoEnvironmental, Inc. at (413) 726-2108.   

Please send your response to this notification directly to the USACE via email: cenae-r-ma@usace.army.mil or 
address regular mail responses to: Regulatory Division, US Army Corps of Engineers, New England District, 696 Virginia 
Road, Concord, Massachusetts, 01742-1751 and carbon copy Daniel Nitzsche at daniel.nitzsche@gza.com.  

If no response is received within 30-days of this notification, the USACE will assume that the Project will have no adverse 
effect on historic properties or tribal resources. 

Thank you in advance for your attention to this matter. 

Susanna 

Susanna G. Sousa 
Scientist I 
GZA | 1350 Main Street (Suite 1400) | Springfield, MA 01103 
o:  413.726.2106 |  c:  413.867.1938  |  susanna.sousa@gza.com  |  www.gza.com  | 

GEOTECHNICAL | ENVIRONMENTAL | ECOLOGICAL | WATER | CONSTRUCTION MANAGEMENT

Known for excellence.  Built on trust. 
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Susanna Sousa

From: Microsoft Outlook

To: 106Review@mwtribe-nsn.gov

Sent: Tuesday, March 14, 2023 12:09 PM

Subject: Relayed: West Parish Filters Water Treatment Plant - Westfield MA - Historic Notification

Delivery to these recipients or groups is complete, but no delivery notification was sent by the 
destination server:

106Review@mwtribe-nsn.gov (106review@mwtribe-nsn.gov)

Subject: West Parish Filters Water Treatment Plant - Westfield MA - Historic Notification
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Susanna Sousa

From: Susanna Sousa

Sent: Tuesday, March 14, 2023 12:08 PM

To: THPO@Mohican-nsn.gov

Cc: Stephen Lecco; Daniel Nitzsche

Subject: West Parish Filters Water Treatment Plant - Westfield MA - Historic Notification

Attachments: THPO Notification.pdf

TrackingTracking: Recipient Delivery Read

THPO@Mohican-nsn.gov

Stephen Lecco Delivered: 3/14/2023 12:08 PM Read: 3/14/2023 12:17 PM

Daniel Nitzsche Delivered: 3/14/2023 12:08 PM

Dear Jeff Bendremer: 

In compliance with Section 106 of the National Historic Preservation Act, as amended, this letter is to inform you that the 
Springfield Water and Sewer Commission is proposing to upgrade their West Parish Filters Water Treatment Plant and 
related infrastructure at 1515 Granville Road in Westfield, Massachusetts.  

The Project Notification Form, Project description and plans that were submitted to the Massachusetts Historic 
Commission are attached to this email. At the time of this submission, we plan to file for a General Permit with the U.S. 
Army Corps of Engineers (USACE) under Section 404 of the Clean Water Act. If you have any questions or need further 
information, please feel free to contact Daniel Nitzsche of GZA GeoEnvironmental, Inc. at (413) 726-2108.   

Please send your response to this notification directly to the USACE via email: cenae-r-ma@usace.army.mil or 
address regular mail responses to: Regulatory Division, US Army Corps of Engineers, New England District, 696 Virginia 
Road, Concord, Massachusetts, 01742-1751 and carbon copy Daniel Nitzsche at daniel.nitzsche@gza.com.  

If no response is received within 30-days of this notification, the USACE will assume that the Project will have no adverse 
effect on historic properties or tribal resources. 

Thank you in advance for your attention to this matter. 

Susanna 

Susanna G. Sousa 
Scientist I 
GZA | 1350 Main Street (Suite 1400) | Springfield, MA 01103 
o:  413.726.2106 |  c:  413.867.1938  |  susanna.sousa@gza.com  |  www.gza.com  | 

GEOTECHNICAL | ENVIRONMENTAL | ECOLOGICAL | WATER | CONSTRUCTION MANAGEMENT

Known for excellence.  Built on trust. 
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Susanna Sousa

From: Microsoft Outlook

To: THPO@Mohican-nsn.gov

Sent: Tuesday, March 14, 2023 12:08 PM

Subject: Relayed: West Parish Filters Water Treatment Plant - Westfield MA - Historic Notification

Delivery to these recipients or groups is complete, but no delivery notification was sent by the 
destination server:

THPO@Mohican-nsn.gov (THPO@Mohican-nsn.gov)

Subject: West Parish Filters Water Treatment Plant - Westfield MA - Historic Notification
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Susanna Sousa

From: Susanna Sousa

Sent: Tuesday, March 14, 2023 12:09 PM

To: thpo@wampanoagtribe-nsn.gov

Cc: Stephen Lecco; Daniel Nitzsche

Subject: West Parish Filters Water Treatment Plant - Westfield MA - Historic Notification

Attachments: THPO Notification.pdf

TrackingTracking: Recipient Delivery

thpo@wampanoagtribe-nsn.gov

Stephen Lecco Delivered: 3/14/2023 12:10 PM

Daniel Nitzsche Delivered: 3/14/2023 12:10 PM

Dear Bettina Washington: 

In compliance with Section 106 of the National Historic Preservation Act, as amended, this letter is to inform you that the 
Springfield Water and Sewer Commission is proposing to upgrade their West Parish Filters Water Treatment Plant and 
related infrastructure at 1515 Granville Road in Westfield, Massachusetts.  

The Project Notification Form, Project description and plans that were submitted to the Massachusetts Historic 
Commission are attached to this email. At the time of this submission, we plan to file for a General Permit with the U.S. 
Army Corps of Engineers (USACE) under Section 404 of the Clean Water Act. If you have any questions or need further 
information, please feel free to contact Daniel Nitzsche of GZA GeoEnvironmental, Inc. at (413) 726-2108.   

Please send your response to this notification directly to the USACE via email: cenae-r-ma@usace.army.mil or 
address regular mail responses to: Regulatory Division, US Army Corps of Engineers, New England District, 696 Virginia 
Road, Concord, Massachusetts, 01742-1751 and carbon copy Daniel Nitzsche at daniel.nitzsche@gza.com.  

If no response is received within 30-days of this notification, the USACE will assume that the Project will have no adverse 
effect on historic properties or tribal resources. 

Thank you in advance for your attention to this matter. 

Susanna 

Susanna G. Sousa 
Scientist I 
GZA | 1350 Main Street (Suite 1400) | Springfield, MA 01103 
o:  413.726.2106 |  c:  413.867.1938  |  susanna.sousa@gza.com  |  www.gza.com  | 

GEOTECHNICAL | ENVIRONMENTAL | ECOLOGICAL | WATER | CONSTRUCTION MANAGEMENT

Known for excellence.  Built on trust. 
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Susanna Sousa

From: Microsoft Outlook

To: thpo@wampanoagtribe-nsn.gov

Sent: Tuesday, March 14, 2023 12:10 PM

Subject: Relayed: West Parish Filters Water Treatment Plant - Westfield MA - Historic Notification

Delivery to these recipients or groups is complete, but no delivery notification was sent by the 
destination server:

thpo@wampanoagtribe-nsn.gov (thpo@wampanoagtribe-nsn.gov)

Subject: West Parish Filters Water Treatment Plant - Westfield MA - Historic Notification
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August 01, 2023

United States Department of the Interior
FISH AND WILDLIFE SERVICE

New England Ecological Services Field Office
70 Commercial Street, Suite 300

Concord, NH 03301-5094
Phone: (603) 223-2541 Fax: (603) 223-0104

In Reply Refer To: 
Project Code: 2023-0069648 
Project Name: West Parish Water Treatment Plant
 
Subject: List of threatened and endangered species that may occur in your proposed project 

location or may be affected by your proposed project

To Whom It May Concern:

Updated 4/12/2023 - Please review this letter each time you request an Official Species List, we 
will continue to update it with additional information and links to websites may change.  
  
About Official Species Lists  
  
The purpose of the Act is to provide a means whereby threatened and endangered species and the 
ecosystems upon which they depend may be conserved. Federal and non-Federal project 
proponents have responsibilities under the Act to consider effects on listed species.  

The enclosed species list identifies threatened, endangered, proposed, and candidate species, as 
well as proposed and final designated critical habitat, that may occur within the boundary of your 
proposed project and/or may be affected by your proposed project. The species list fulfills the 
requirements of the U.S. Fish and Wildlife Service (Service) under section 7(c) of the 
Endangered Species Act (Act) of 1973, as amended (16 U.S.C. 1531 et seq.).  

New information based on updated surveys, changes in the abundance and distribution of 
species, changed habitat conditions, or other factors could change this list. Please note that under 
50 CFR 402.12(e) of the regulations implementing section 7 of the Act, the accuracy of this 
species list should be verified after 90 days. The Service recommends that verification be 
completed by visiting the ECOS-IPaC website at regular intervals during project planning and 
implementation for updates to species lists and information. An updated list may be requested 
by returning to an existing project’s page in IPaC.  
 
Endangered Species Act Project Review 
 
Please visit the “New England Field Office Endangered Species Project Review and 
Consultation” website for step-by-step instructions on how to consider effects on listed 
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species and prepare and submit a project review package if necessary:  
 
https://www.fws.gov/office/new-england-ecological-services/endangered-species-project-review 
 
*NOTE* Please do not use the Consultation Package Builder tool in IPaC except in specific 
situations following coordination with our office. Please follow the project review guidance on 
our website instead and reference your Project Code in all correspondence.  
 
Northern Long-eared Bat - (Updated 4/12/2023) The Service published a final rule to 
reclassify the northern long-eared bat (NLEB) as endangered on November 30, 2022. The final 
rule went into effect on March 31, 2023. You may utilize the Northern Long-eared Bat 
Rangewide Determination Key available in IPaC. More information about this Determination 
Key and the Interim Consultation Framework are available on the northern long-eared bat 
species page: 
 
https://www.fws.gov/species/northern-long-eared-bat-myotis-septentrionalis

For projects that previously utilized the 4(d) Determination Key, the change in the species’ status 
may trigger the need to re-initiate consultation for any actions that are not completed and for 
which the Federal action agency retains discretion once the new listing determination becomes 
effective.  If your project was not completed by March 31, 2023, and may result in incidental 
take of NLEB, please reach out to our office at newengland@fws.gov to see if reinitiation is 
necessary.

 
Additional Info About Section 7 of the Act  
Under section 7(a)(2) of the Act and its implementing regulations (50 CFR 402 et seq.), Federal 
agencies are required to determine whether projects may affect threatened and endangered 
species and/or designated critical habitat. If a Federal agency, or its non-Federal 
representative, determines that listed species and/or designated critical habitat may be affected by 
the proposed project, the agency is required to consult with the Service pursuant to 50 CFR 402. 
In addition, the Federal agency also may need to consider proposed species and proposed critical 
habitat in the consultation. 50 CFR 402.14(c)(1) specifies the information required for 
consultation under the Act regardless of the format of the evaluation. More information on the 
regulations and procedures for section 7 consultation, including the role of permit or license 
applicants, can be found in the "Endangered Species Consultation Handbook" at:  
 
https://www.fws.gov/service/section-7-consultations 
 
In addition to consultation requirements under Section 7(a)(2) of the ESA, please note that under 
sections 7(a)(1) of the Act and its implementing regulations (50 CFR 402 et seq.), Federal 
agencies are required to utilize their authorities to carry out programs for the conservation of 
threatened and endangered species. Please contact NEFO if you would like more information.  
 
Candidate species that appear on the enclosed species list have no current protections under the 
ESA. The species’ occurrence on an official species list does not convey a requirement to 
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▪

consider impacts to this species as you would a proposed, threatened, or endangered species. The 
ESA does not provide for interagency consultations on candidate species under section 7, 
however, the Service recommends that all project proponents incorporate measures into projects 
to benefit candidate species and their habitats wherever possible.  
 
Migratory Birds  
 
In addition to responsibilities to protect threatened and endangered species under the Endangered 
Species Act (ESA), there are additional responsibilities under the Migratory Bird Treaty Act 
(MBTA) and the Bald and Golden Eagle Protection Act (BGEPA) to protect native birds from 
project-related impacts. Any activity, intentional or unintentional, resulting in take of migratory 
birds, including eagles, is prohibited unless otherwise permitted by the U.S. Fish and Wildlife 
Service (50 C.F.R. Sec. 10.12 and 16 U.S.C. Sec. 668(a)). For more information regarding these 
Acts see:  

https://www.fws.gov/program/migratory-bird-permit 
 
https://www.fws.gov/library/collections/bald-and-golden-eagle-management 
 
Please feel free to contact us at newengland@fws.gov with your Project Code in the subject 
line if you need more information or assistance regarding the potential impacts to federally 
proposed, listed, and candidate species and federally designated and proposed critical habitat.  
 
Attachment(s): Official Species List 

Attachment(s):

Official Species ListLa
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OFFICIAL SPECIES LIST
This list is provided pursuant to Section 7 of the Endangered Species Act, and fulfills the 
requirement for Federal agencies to "request of the Secretary of the Interior information whether 
any species which is listed or proposed to be listed may be present in the area of a proposed 
action".

This species list is provided by:

New England Ecological Services Field Office
70 Commercial Street, Suite 300
Concord, NH 03301-5094
(603) 223-2541
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PROJECT SUMMARY
Project Code: 2023-0069648
Project Name: West Parish Water Treatment Plant
Project Type: Water Supply Facility - Maintenance / Modification
Project Description: Facility upgrades
Project Location:

The approximate location of the project can be viewed in Google Maps: https:// 
www.google.com/maps/@42.117385049999996,-72.83326584830886,14z

Counties: Hampden County, Massachusetts
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1.

ENDANGERED SPECIES ACT SPECIES
There is a total of 2 threatened, endangered, or candidate species on this species list.

Species on this list should be considered in an effects analysis for your project and could include 
species that exist in another geographic area. For example, certain fish may appear on the species 
list because a project could affect downstream species.

IPaC does not display listed species or critical habitats under the sole jurisdiction of NOAA 
Fisheries , as USFWS does not have the authority to speak on behalf of NOAA and the 
Department of Commerce.

See the "Critical habitats" section below for those critical habitats that lie wholly or partially 
within your project area under this office's jurisdiction. Please contact the designated FWS office 
if you have questions.

NOAA Fisheries, also known as the National Marine Fisheries Service (NMFS), is an 
office of the National Oceanic and Atmospheric Administration within the Department of 
Commerce.

MAMMALS
NAME STATUS

Northern Long-eared Bat Myotis septentrionalis
No critical habitat has been designated for this species.
Species profile: https://ecos.fws.gov/ecp/species/9045

Endangered

INSECTS
NAME STATUS

Monarch Butterfly Danaus plexippus
No critical habitat has been designated for this species.
Species profile: https://ecos.fws.gov/ecp/species/9743

Candidate

CRITICAL HABITATS
THERE ARE NO CRITICAL HABITATS WITHIN YOUR PROJECT AREA UNDER THIS OFFICE'S 
JURISDICTION.

YOU ARE STILL REQUIRED TO DETERMINE IF YOUR PROJECT(S) MAY HAVE EFFECTS ON ALL 
ABOVE LISTED SPECIES.

1
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IPAC USER CONTACT INFORMATION
Agency: GZA GeoEnvironmental
Name: Susanna Sousa
Address: 1350 Main St
Address Line 2: Suite 1400
City: Springfield
State: MA
Zip: 01103
Email susanna.sousa@gza.com
Phone: 4138671938

LEAD AGENCY CONTACT INFORMATION
Lead Agency: Environmental Protection Agency
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April 17, 2023

United States Department of the Interior
FISH AND WILDLIFE SERVICE

New England Ecological Services Field Office
70 Commercial Street, Suite 300

Concord, NH 03301-5094
Phone: (603) 223-2541 Fax: (603) 223-0104

In Reply Refer To: 
Project code: 2023-0069648 
Project Name: West Parish Water Treatment Plant 
 
Federal Nexus: yes  
Federal Action Agency (if applicable): Environmental Protection Agency  
 
Subject: Federal agency coordination under the Endangered Species Act, Section 7 for 'West 

Parish Water Treatment Plant'
 
Dear Susanna Sousa:

This letter records your determination using the Information for Planning and Consultation 
(IPaC) system provided to the U.S. Fish and Wildlife Service (Service) on April 17, 2023, for 
'West Parish Water Treatment Plant' (here forward, Project). This project has been assigned 
Project Code 2023-0069648 and all future correspondence should clearly reference this number. 
Please carefully review this letter. Your Endangered Species Act (Act) requirements may 
not be complete.

Ensuring Accurate Determinations When Using IPaC

The Service developed the IPaC system and associated species’ determination keys in accordance 
with the Endangered Species Act of 1973 (ESA; 87 Stat. 884, as amended; 16 U.S.C. 1531 et 
seq.) and based on a standing analysis. All information submitted by the Project proponent into 
the IPaC must accurately represent the full scope and details of the Project. Failure to accurately 
represent or implement the Project as detailed in IPaC or the Northern Long-eared Bat 
Rangewide Determination Key (DKey), invalidates this letter.

Determination for the Northern Long-Eared Bat
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▪

▪

▪

Based upon your IPaC submission and a standing analysis completed by the Service, your project 
has reached the determination of “May Affect, Not Likely to Adversely Affect” the northern 
long-eared bat. Unless the Service advises you within 15 days of the date of this letter that your 
IPaC-assisted determination was incorrect, this letter verifies that consultation on the Action is 
complete and no further action is necessary unless either of the following occurs:

new information reveals effects of the action that may affect the northern long-eared bat in 
a manner or to an extent not previously considered; or,
the identified action is subsequently modified in a manner that causes an effect to the 
northern long-eared bat that was not considered when completing the determination key.

15-Day Review Period

As indicated above, the Service will notify you within 15 calendar days if we determine that this 
proposed Action does not meet the criteria for a “may affect, not likely to adversely 
affect” (NLAA) determination for the northern long-eared bat. If we do not notify you within that 
timeframe, you may proceed with the Action under the terms of the NLAA concurrence provided 
here. This verification period allows the identified Ecological Services Field Office to apply local 
knowledge to evaluation of the Action, as we may identify a small subset of actions having 
impacts that we did not anticipate when developing the key. In such cases, the identified 
Ecological Services Field Office may request additional information to verify the effects 
determination reached through the Northern Long-eared Bat DKey.

Other Species and Critical Habitat that May be Present in the Action Area

The IPaC-assisted determination for the northern long-eared bat does not apply to the following 
ESA-protected species and/or critical habitat that also may occur in your Action area:

Monarch Butterfly Danaus plexippus Candidate
 
You may coordinate with our Office to determine whether the Action may affect the species and/ 
or critical habitat listed above. Note that reinitiation of consultation would be necessary if a new 
species is listed or critical habitat designated that may be affected by the identified action before 
it is complete.

 
If you have any questions regarding this letter or need further assistance, please contact the New 
England Ecological Services Field Office and reference Project Code 2023-0069648 associated 
with this Project.
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Action Description
You provided to IPaC the following name and description for the subject Action.

1. Name

West Parish Water Treatment Plant

2. Description

The following description was provided for the project 'West Parish Water Treatment Plant':

Facility upgrades

The approximate location of the project can be viewed in Google Maps: https:// 
www.google.com/maps/@42.117385049999996,-72.83326584830886,14z
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1.

2.

3.

4.

5.

DETERMINATION KEY RESULT
Based on the answers provided, the proposed Action is consistent with a determination of “may 
affect, but not likely to adversely affect” for the Endangered northern long-eared bat (Myotis 
septentrionalis).

QUALIFICATION INTERVIEW
Does the proposed project include, or is it reasonably certain to cause, intentional take of 
the northern long-eared bat or any other listed species? 
 
Note: Intentional take is defined as take that is the intended result of a project. Intentional take could refer to 
research, direct species management, surveys, and/or studies that include intentional handling/encountering, 
harassment, collection, or capturing of any individual of a federally listed threatened, endangered or proposed 
species?

No
Do you have post-white nose syndrome occurrence data that indicates that northern long- 
eared bats (NLEB) are likely to be present in the action area? 
 
Bat occurrence data may include identification of NLEBs in hibernacula, capture of 
NLEBs, tracking of NLEBs to roost trees, or confirmed acoustic detections. With this 
question, we are looking for data that, for some reason, may have not yet been made 
available to U.S. Fish and Wildlife Service.
No
Does any component of the action involve construction or operation of wind turbines? 
 
Note: For federal actions, answer ‘yes’ if the construction or operation of wind power facilities is either (1) part 
of the federal action or (2) would not occur but for a federal agency action (federal permit, funding, etc.).

No
Is the proposed action authorized, permitted, licensed, funded, or being carried out by a 
Federal agency in whole or in part?
Yes
Is the Federal Highway Administration (FHWA), Federal Railroad Administration (FRA), 
or Federal Transit Administration (FTA) funding or authorizing the proposed action, in 
whole or in part?
No

La
st

 M
od

ifi
ed

: 0
2/

28
/2

02
4 

at
 1

0:
41

A
M

 E
S

T



04/17/2023   5

   

6.

7.

8.

9.

Are you an employee of the federal action agency or have you been officially designated in 
writing by the agency as its designated non-federal representative for the purposes of 
Endangered Species Act Section 7 informal consultation per 50 CFR § 402.08? 
 
Note: This key may be used for federal actions and for non-federal actions to facilitate section 7 consultation and 
to help determine whether an incidental take permit may be needed, respectively. This question is for information 
purposes only.

No
Is the lead federal action agency the Environmental Protection Agency (EPA) or Federal 
Communications Commission (FCC)? Is the Environmental Protection Agency (EPA) or 
Federal Communications Commission (FCC) funding or authorizing the proposed action, 
in whole or in part?
Yes
Have you determined that your proposed action will have no effect on the northern long- 
eared bat? Remember to consider the effects of any activities that would not occur but for 
the proposed action. 
 
If you think that the northern long-eared bat may be affected by your project or if you 
would like assistance in deciding, answer “No” below and continue through the key. If you 
have determined that the northern long-eared bat does not occur in your project’s action 
area and/or that your project will have no effects whatsoever on the species despite the 
potential for it to occur in the action area, you may make a “no effect” determination for 
the northern long-eared bat. 
 
Note: Federal agencies (or their designated non-federal representatives) must consult with USFWS on federal 
agency actions that may affect listed species [50 CFR 402.14(a)]. Consultation is not required for actions that will 
not affect listed species or critical habitat. Therefore, this determination key will not provide a consistency or 
verification letter for actions that will not affect listed species. If you believe that the northern long-eared bat may 
be affected by your project or if you would like assistance in deciding, please answer “No” and continue through 
the key. Remember that this key addresses only effects to the northern long-eared bat. Consultation with USFWS 
would be required if your action may affect another listed species or critical habitat. The definition of Effects of 
the Action can be found here: https://www.fws.gov/media/northern-long-eared-bat-assisted-determination-key- 
selected-definitions

No
Does the action area contain any caves (or associated sinkholes, fissures, or other karst 
features), mines, rocky outcroppings, or tunnels that could provide habitat for hibernating 
northern long-eared bats?
No
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10.

11.

12.

13.

14.

15.

16.

Is suitable summer habitat for the northern long-eared bat present within 1000 feet of 
project activities? 
(If unsure, answer "Yes.") 
 
Note: If there are trees within the action area that are of a sufficient size to be potential roosts for bats (i.e., live 
trees and/or snags ≥3 inches (12.7 centimeter) dbh), answer "Yes". If unsure, additional information defining 
suitable summer habitat for the northern long-eared bat can be found at: https://www.fws.gov/media/northern- 
long-eared-bat-assisted-determination-key-selected-definitions

Yes
Will the action cause effects to a bridge?
No
Will the action result in effects to a culvert or tunnel?
No
Does the action include the intentional exclusion of northern long-eared bats from a 
building or structure? 
 
Note: Exclusion is conducted to deny bats’ entry or reentry into a building. To be effective and to avoid harming 
bats, it should be done according to established standards. If your action includes bat exclusion and you are 
unsure whether northern long-eared bats are present, answer “Yes.” Answer “No” if there are no signs of bat use 
in the building/structure. If unsure, contact your local U.S. Fish and Wildlife Services Ecological Services Field 
Office to help assess whether northern long-eared bats may be present. Contact a Nuisance Wildlife Control 
Operator (NWCO) for help in how to exclude bats from a structure safely without causing harm to the bats (to 
find a NWCO certified in bat standards, search the Internet using the search term “National Wildlife Control 
Operators Association bats”). Also see the White-Nose Syndrome Response Team's guide for bat control in 
structures

No
Does the action involve removal, modification, or maintenance of a human-made structure 
(barn, house, or other building) known or suspected to contain roosting bats?
No
Will the action cause construction of one or more new roads open to the public? 
 
For federal actions, answer ‘yes’ when the construction or operation of these facilities is 
either (1) part of the federal action or (2) would not occur but for an action taken by a 
federal agency (federal permit, funding, etc.).
No
Will the action include or cause any construction or other activity that is reasonably certain 
to increase average daily traffic on one or more existing roads? 
 
Note: For federal actions, answer ‘yes’ when the construction or operation of these facilities is either (1) part of 
the federal action or (2) would not occur but for an action taken by a federal agency (federal permit, funding, 
etc.). .

No
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17.

18.

19.

20.

21.

22.

Will the action include or cause any construction or other activity that is reasonably certain 
to increase the number of travel lanes on an existing thoroughfare? 
 
For federal actions, answer ‘yes’ when the construction or operation of these facilities is 
either (1) part of the federal action or (2) would not occur but for an action taken by a 
federal agency (federal permit, funding, etc.).
No
Will the proposed action involve the creation of a new water-borne contaminant source 
(e.g., leachate pond pits containing chemicals that are not NSF/ANSI 60 compliant)?
No
Will the proposed action involve the creation of a new point source discharge from a 
facility other than a water treatment plant or storm water system?
No
Will the action include drilling or blasting?
Yes
Will the drilling or blasting affect known or potentially suitable hibernacula, summer 
habitat, or active year-round habitat (where applicable) for the northern long-eared bat? 
 
Note: In addition to direct impacts to hibernacula, consider impacts to hydrology or air flow that may impact the 
suitability of hibernacula. Additional information defining suitable summer habitat for the northern long-eared bat 
can be found at: https://www.fws.gov/media/northern-long-eared-bat-assisted-determination-key-selected- 
definitions

Yes
Will the proposed action result in the cutting or other means of knocking down, bringing 
down, or trimming of any trees suitable for northern long-eared bat roosting? 
 
Note: Suitable northern long-eared bat roost trees are live trees and/or snags ≥3 inches dbh that have exfoliating 
bark, cracks, crevices, and/or cavities.

No
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PROJECT QUESTIONNAIRE
Will all project activities by completed by April 1, 2024?
No
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IPAC USER CONTACT INFORMATION
Agency: GZA GeoEnvironmental
Name: Susanna Sousa
Address: 1350 Main St
Address Line 2: Suite 1400
City: Springfield
State: MA
Zip: 01103
Email susanna.sousa@gza.com
Phone: 4138671938

LEAD AGENCY CONTACT INFORMATION
Lead Agency: Environmental Protection Agency
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ATTACHMENT E 

LIST OF OTHER CERTIFICATES OR APPROVALS/DENIALS RECEIVED 
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October 2023 
West Parish Water Treatment Plant, 1515 Granville Road, Westfield

15.0167084.00 
 Page | 1 

1.0 OTHER CERTIFICATES OR APPROVALS/DENIALS RECEIVED FROM OTHER FEDERAL, STATE, OR LOCAL AGENCIES 

AGENCY TYPE APPROVAL IDENTIFICATION 
NUMBER 

DATE 
APPLIED 

DATE 
APPROVED 

DATE DENIED 

Massachusetts 
Department of Energy and 

Environmental Affairs 

EENF Secretary 
Certificate 

EEA 16658 1/17/2023 3/3/2023 N/A 

Westfield Conservation 
Commission 

Order of 
Conditions 

WE 333-0832 4/25/2023 5/23/2023 N/A 

Westfield Planning 
Department 

Zoning Variances Pending 6/28/2023 Pending 

Westfield Planning 
Department 

Site Plan Approval Pending 6/28/2023 Pending 
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Attachment 2: Certificate of the Secretary of Energy 
and Environmental Affairs on the Expanded 
Environmental Notification Form 
  

La
st

 M
od

ifi
ed

: 0
2/

28
/2

02
4 

at
 1

0:
41

A
M

 E
S

T



 

The Commonwealth of Massachusetts 
Executive Office of Energy and Environmental Affairs 

100 Cambridge Street, Suite 900 
Boston, MA 02114 

 

Maura T. Healey 
GOVERNOR 

 
Kimberley Driscoll 

LIEUTENANT GOVERNOR 
 

Rebecca L. Tepper 
SECRETARY 

 
Tel: (617) 626-1000 
Fax: (617) 626-1081 

http://www.mass.gov/eea 

 
March 3, 2023 

 
CERTIFICATE OF THE SECRETARY OF ENERGY AND ENVIRONMENTAL AFFAIRS 

ON THE 
EXPANDED ENVIRONMENTAL NOTIFICATION FORM 

 
 
PROJECT NAME : West Parish Water Treatment Plant 
PROJECT MUNICIPALITY  : Westfield 
PROJECT WATERSHED  : Westfield 
EEA NUMBER   : 16658 
PROJECT PROPONENT  : Springfield Water and Sewer Commission (SWSC) 
DATE NOTICED IN MONITOR : January 25, 2023 
 
 

Pursuant to the Massachusetts Environmental Policy Act (MEPA; M.G.L. c. 30, ss. 61-
62L) and Section 11.06 of the MEPA regulations (301 CMR 11.00), I have reviewed the 
Expanded Environmental Notification Form (EENF) and hereby determine that this project 
requires a mandatory Environmental Impact Report (EIR). The Proponent has requested that I 
establish a Special Review Procedure (SRP) to allow for phased review of the project. I hereby 
grant the request to establish the SRP, which will be issued concurrently with this Certificate. 
Consistent with the SRP, Phase 1 may now proceed to permitting, and future phases will be 
reviewed in accordance with the terms of the SRP. Final mitigation commitments for Phase 1, as 
described herein, shall be incorporated into Section 61 findings for the Full Build project.  

 
Project Description 
 

As described in the Expanded Environmental Notification Form (EENF), the Springfield 
Water and Sewer Commission (SWSC) is proposing to replace SWSC’s existing, aging, direct 
filtration and slow sand water treatment plant (WTP) with a new WTP on the same project site. 
SWSC is a regional water and wastewater utility serving a total population of approximately 
250,000 in the lower Pioneer Valley region of Massachusetts. Since late 2018, SWSC’s 
distribution system has experienced ongoing compliance issues associated with exceedances of 
the U.S. Environmental Protection Agency (EPA) Stage 2 Disinfectants and Disinfection 
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Byproducts (D/DBP) Rule Maximum Contaminant Levels in water treated at the existing WTP. 
To address these issues, SWSC has entered a loan agreement through the EPA’s Water 
Infrastructure Finance Innovation Act (WIFIA) to fund construction of the new WTP. The terms 
of the WIFIA loan agreement stipulate that the new WTP must be substantially completed by 
December 2027. In order to meet this timeline, the Proponent has requested the establishment of 
an SRP to allowed for construction of the new WTP to proceed prior to remaining phases of the 
project. As described below, the later phases relate to activities that will temporarily maintain 
and ultimately phase out the existing WTP infrastructure; they are therefore severable from the 
new WTP proposed in this filing, and MEPA review for those phases will be deferred to a later 
time. 

 
Phase 1 of the project, the focus of the EENF, consists of site preparation activities 

(including demolition of the existing on-site clearwell, sand storage structure, and slow sand 
filters) followed by the construction of the new WTP and associated infrastructure. The new 
WTP will consist of coagulation/flocculation, dissolved air flotation (DAF), gravity filtration, 
disinfection, bulk chemical storage systems, chemical feed systems, residuals management and 
dewatering systems, and other related infrastructure (including pipelines). Construction of Phase 
1 is expected to commence in October 2023.  

 
The Full Build project will consist of two additional phases. Phase 2 will include 

dredging the Upper and Lower Lagoons associated with operation of the existing WTP. Under 
current operations, backwash water generated from the filtration process at the existing WTP 
discharges to the Upper and Lower Lagoons at the project site to allow for settling of solids. As 
described in the EENF, dredging of the lagoons to remove accumulated solids is necessary to 
support ongoing operation of the existing WTP, which must stay operational until the new WTP 
is constructed and brought online. This will take place during the same timeframe as construction 
of the new WTP.  

 
Phase 3 consists of the removal of the dam that impounds the Upper Lagoon. Once the 

new WTP is operational, use of the Upper Lagoon to settle solids will no longer be necessary. 
The new WTP will recycle filter backwash water to the head of the plant and solids generated 
through the treatment process will be collected and hauled off-site for disposal. As described in 
the EENF, the dam at the Upper Lagoon is subject to the Dam Safety regulations (302 CMR 
10.00). Since the Upper Lagoon will no longer be an integral component of the water treatment 
process, it is anticipated that SWSC will evaluate the feasibility and ecological benefits of 
removing the dam at the Upper Lagoon over the next decade. 

 
Project Site 
 

The 225-acre project site is predominantly undeveloped and located within water supply 
protection land owned by the Proponent. The project will take place within a 26-acre portion of 
the larger site that is accessed from Granville Road. This area contains the existing WTP and 
associated infrastructure, as noted above. In addition to the Upper and Lower Lagoons, the site 
contains a large sedimentation basin that was constructed in the early 1900s, which is classified 
as an Outstanding Resource Water (ORW) as a public water supply. Water from the Cobble 
Mountain Reservoir is conveyed by gravity to the sedimentation basin, which is then conveyed 
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via two 42-inch diameter pipelines to the existing WTP. Cook Brook, a perennial stream, flows 
west to east along the on-site access road between the sedimentation basin and an on-site 
operations building. Water from Cook Brook is diverted to the Upper Lagoon (approximately 4 
acres in size), then to the Lower Lagoon (approximately 1 acre in size), before Cook Brook flows 
naturally off-site.  

 
Wetland resources on site include Bank, Bordering Vegetated Wetlands (BVW), Land 

Under Water (LUW), and Riverfront Area. The project is not located within a FEMA-mapped 
100-year floodplain. Portions of the project site contains Estimated and Priority Habitat of Rare 
Species as delineated by the Natural Heritage and Endangered Species Program (NHESP) in the 
15th Edition of the Massachusetts Natural Heritage Atlas. The project site is not located in an 
Area of Critical Environmental Concern (ACEC) and does not contain any structures listed in the 
State Register of Historic Places or the Massachusetts Historical Commission’s (MHC) 
Inventory of Historic and Archaeological Assets of the Commonwealth. The site contains six 
releases regulated under the Massachusetts Contingency Plan (MCP; 310 CMR 40.0000), 
assigned Release Tracking Numbers (RTNs) 1-10545, 1-10638, 1-12870, 1-14018, 1-16334, and 
1-19615. The EENF states that all of the RTNs have been closed out under the MCP, although 
there are two Activity Use Limitations (AULs) associated with RTN 1-10545 and 1-14018. 
There are no Environmental Justice (EJ) populations within one mile of the project site, which 
the EENF indicates is the project sites Designated Geographic Area (DGA). There are ten EJ 
populations within 5 miles of the project site.  
 
Special Review Procedure 
 

The Proponent has requested that an SRP be established to allow for phased review of the 
project. The EENF provides a detailed overview of the impacts of for Phase 1 and an initial 
discussion and disclosure of future phases to allow for conceptual review of cumulative impacts. 
As noted above, the EENF states that Phase 1 of the project, the construction of the new WTP, 
needs to progress immediately in order to meet the terms of the Proponent’s WIFIA loan 
agreement with the EPA. Based on the information in the SRP request and in consultation with 
Agencies, I concur that a project specific procedure, as provided for in Section 11.09 of the 
MEPA regulations, is warranted for review of this project. The SRP will support advancement of 
the Phase 1 project while facilitating additional consideration of alternatives and measures to 
avoid, minimize, and mitigate environmental impacts for future phases at a later time. The 
development of Phase 1 will proceed in such a way that it is severable from the remainder of the 
project. In particular, design options for the dredging of the lagoons (as proposed in Phase 2) are 
neither enabled nor precluded by the construction of the new WTP; further, dredging would be 
required to support the continued operation of the existing WTP, regardless of whether the new 
WTP was built. Phase 3, the removal of the dam impounding the Upper Lagoon, may occur if 
and when the existing WTP is decommissioned; however, removal of the dam is not required to 
support the construction and operation of the new WTP.  

 
Prior to commencement of any future phase of development, the Proponent will be 

required to submit a Project Commencement Notice (PCN) in accordance with the SRP to 
describe the potential impacts of the future phase(s) and provide updated reporting of the 
cumulative impacts of the Full Build project. I will then retain discretion to require further 
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review in the form of an EIR. Final mitigation measures for Phase 1 shall be incorporated into 
Section 61 Findings for the Full Build project, and shall be described in the final review 
document required for the future phase(s).  
 
Environmental Impacts and Mitigation 
 

Potential environmental impacts associated with Phase 1 of the project include the 
alteration of 16.3 acres of land (including 0.36 acres of land designated as Priority Habitat), the 
creation of 4.2 acres of impervious surface, the construction of 19 parking spaces,1 and an 
increase in wastewater generation of 100 gallons per day (gpd), for a total of 2,300 gpd from the 
site.2 The project will alter 185 linear feet (lf) of Bank, 515 sf of BVW, 690 sf of LUW, and 
429,885 (approximately 9.87 acres) of Riverfront Area. Cumulative impacts associated with the 
Full Build project are expected to include the alteration of over 10 acres of any other wetlands 
(Riverfront Area and LUW). More detailed information on future phases will be provided as part 
of future filings under the SRP. 
 

Measures to avoid, minimize, and mitigate project impacts associated with Phase 1 
include locating the new WTP within the footprint of existing facilities, use of erosion and 
sedimentation controls during project construction, restoration of temporarily disturbed resource 
areas to existing conditions, and landscaping to enhance vegetative buffer areas within the 200-
foot Riverfront Area. 
 
Jurisdiction and Permitting 

The project, which includes all three phases described above, is undergoing MEPA 
review and is subject to preparation of a mandatory Environmental Impact Report (EIR) because 
the project requires Agency Action, and is expected to exceed, at minimum, the MEPA review 
threshold at 301 CMR 11.03(3)(a)(1)(b): the alteration of ten or more acres of any other 
wetlands. While Phase 1 of the project does not independently exceed an EIR threshold, it does 
exceed the ENF thresholds at 301 CMR 11.03(3)(b)(1)(f), alteration of one half or more acres 
(9.88 acres) of any other wetlands (Riverfront Area and Land Under Water) and 301 CMR 
11.03(4)(b)(4), construction of a New water treatment facility with a Capacity of 1,000,000 or 
more gallons per day (gpd). Phase 1 of the project will require a 401 Water Quality Certification 
(WQC), Drinking Water State Revolving Fund (DWSRF) Plan and Specification Approval, BRP 
WS 25 Permit, and BRP WS 32 Permit from the Massachusetts Department of Environmental 
Protection (MassDEP). Additional Permits may be required for future Phase 2 and 3. 

Phase 1 of the project will require an Order of Conditions from the Westfield 
Conservation Commission (or in the case of an appeal, a Superseding Order of Conditions from 
MassDEP) as well as a variety of permits from the Westfield Department of Public Works, 

 
1 The addition of 19 parking spaces is proposed in accordance with Westfield parking requirements for public utility 
uses. However, no change in traffic is expected, and the number of additional parking spaces may be refined as 
design of the WTP is finalized.  
2 An estimate of land alteration was provided in an email sent from Kathryn Hoek (Hazen and Sawyer) to Eva 
Vaughan (MEPA Office) on January 28, 2023. 
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Planning Department, Health Department, and Building Department. It will require authorization 
under the General Permits for Massachusetts from the U.S. Army Corps of Engineers (ACOE) in 
accordance with Section 404 of the federal Clean Water Act; review by the Massachusetts 
Historical Commission (MHC) acting as the State Historic Preservation Officer (SHPO) pursuant 
to Section 106 of the National Historic Preservation Act (NHPA) of 1966, as amended (36 CFR 
800); and a National Pollutant Discharge Elimination System (NPDES) Construction General 
Permit (CGP) and Major Modification to Process Water Discharge Permit from the U.S. EPA. 
The project will also require Section 10 Endangered Species Act (ESA) Consultation by the U.S. 
Fish and Wildlife Service. 

The project is seeking Financial Assistance (for Phase 1) from the Commonwealth 
through the Drinking Water State Revolving Fund administered by MassDEP. Therefore, MEPA 
jurisdiction is broad in scope and extends to all aspects of the project that are likely, directly or 
indirectly, to cause Damage to the Environment as defined in MEPA regulations. 
 
Review of the EENF 
 

The EENF provided a description of existing and proposed conditions, preliminary 
project plans, an alternatives analysis, greenhouse gas (GHG) analysis, copies of correspondence 
with NHESP, and an identification of measures to avoid, minimize and mitigate environmental 
impacts for Phase 1. Consistent with the MEPA Interim Protocol on Climate Change Adaptation 
and Resiliency, the EENF contained an output report from the MA Climate Resilience Design 
Standards Tool prepared by the Resilient Massachusetts Action Team (RMAT) (the “MA 
Resilience Design Tool”),3 together with information on climate resilience strategies to be 
undertaken by the project. 
 

Supplemental information was provided by the Proponent and distributed by the MEPA 
Office on February 14, 2023 that described the elimination of a stream crossing replacement 
(originally proposed in the EENF) and associated changes to wetland resource impacts. The 
Proponent also provided additional information to the MEPA Office on February 24, 2023 that 
further refined wetland impact calculations. For purposes of clarity, all supplemental materials 
are referred to herein as the “EENF” unless otherwise referenced. 
 
Alternatives Analysis 
  
 As noted above, the existing WTP, first constructed in the mid-1920s, is approaching the 
end of its useful life. The method of water treatment proposed through the new WTP is 
fundamentally different from the existing WTP, which filters water using either rapid or slow 
sand filters. The cause of the MCL exceedances is the inability of the existing treatment 
processes to effectively remove a sufficient percentage of dissolved natural organic matter from 
the source water. As such, SWSC’s current USEPA Stage 2 D/DBP Rule compliance issues 
cannot be addressed through the existing water treatment processes, and the construction of a 
new WTP is necessary. As described in the EENF, several alternatives were evaluated for raw 

 
3 https://resilientma.org/rmat_home/designstandards/  
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water conveyance, WTP siting and layout, residuals handling, and Cook Brook utility crossings 
when designing the new WTP. 
 

Raw water conveyance alternatives that were evaluated consist of various routes to 
convey raw water from existing sources to the new WTP. Conveyance improvements were 
evaluated based on their ability to provide robust redundant supply to the new plant while 
providing flexibility in the supply point and route. Based on this evaluation, the Preferred 
Alternative includes the installation of one 60-inch main extending from the existing 42-inch 
main that brings water directly from Cobble Mountain Reservoir, and the installation of one 72-
inch raw water transmission main that will connect to an existing 54-inch main near the center of 
site. Existing connections will also be maintained to allow for the continued use of the 
Sedimentation Basin. The routes of the mains were selected to limit the potential for impacts to 
on-site resources while still maintaining the hydraulic needs of the new transmission pipeline. 
According to the EENF, the selected routes (as compared to alternative routes that were 
evaluated) reduce impacts to the greatest extent practicable while meeting the needs of the new 
WTP.  

 
Three locations were evaluated for the construction of the new WTP, all of which are 

within the area of the existing WTP. According to the EENF, alternative locations off-site were 
not considered as the site contains infrastructure that is necessary to support operation of the 
proposed WTP, and constructing the new WTP on the already developed site allows for cost 
savings and decreased environmental impacts. The final site of the WTP was selected based on 
available space on-site, maintenance of plant operations during construction, minimizing impacts 
to on-site resource areas, length of required piping, constructability, and aesthetics. The WTP is 
proposed to be constructed in the eastern portion of the site over the existing sand filters, sand 
storage structure, and the existing backwash supply tank. According to the EENF, the site 
proposed in the Preferred Alternative reduces impacts to Riverfront Area as compared to the two 
alternative siting locations evaluated.  
 

Alternatives evaluated for discharges and residuals handling included non-mechanical 
and mechanical means for residual dewatering. Currently, residuals from the existing WTP are 
discharged to the lagoons, which ultimately require dredging to maintain their capacity. 
According to the EENF, the existing method of handling residuals will be inadequate to treat and 
dispose of the larger volume of residuals generated at the new WTP and their increased 
thickness, due to changes in the water treatment process between the two WTPs. The non-
mechanical alternative for residuals dewatering for the new WTP would involve the construction 
of drying beds, which would require clearing of up to 180,000 sf of land in areas outside of those 
currently occupied by existing facilities; the EENF notes that drying bed operations can also be 
affected by the weather. To reduce the amount of land disturbance associated with the project 
and eliminate vulnerability to weather, mechanical methods of drying were incorporated into the 
Preferred Alternative. The mechanical method involves using centrifuges to separate solids from 
the residuals. The solids wills be hauled off-site for disposal while the processed water will be 
recycled to the head of the WTP. A solids storage area will be constructed to provide additional 
capacity for storage during emergency events in which dewatered solids cannot be hauled off-
site for an extended period of time. 
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 Regarding alternatives for transmission main crossings of Cook Brook, the EENF 
evaluated open cut installation and trenchless methods of installation. As described in the EENF, 
there are two locations where utility water line crossings of Cook Brook are necessary to supply 
raw water to the new WTP and to connect the new WTP to an existing finished water 
transmission main. The EENF asserts that crossing Cook Brook cannot be avoided based on the 
location of existing infrastructure and Cook Brook, and the hydraulic requirements for water 
conveyance. Open cut installation would involve temporary disturbance to Cook Brook (and 
associated Bank), while trenchless installation would avoid impacts to Cook Brook but would 
have a larger impact within the Riverfront Area. The Preferred Alternative incorporates open cut 
installation, as trenchless installation was not considered feasible due to the large amount of 
buried infrastructure on-site. 
 

As described in the EENF, the proposed project balances protection of public health and 
safety, project cost, and construction-period impacts. The EENF states the Preferred Alternative 
(described herein) has been designed to minimize environmental impacts while still meeting the 
project goals.  
 
Wetlands 
 
 The Westfield Conservation Commission will review Phase 1for its consistency with the 
Wetlands Protections Act (WPA), the Wetland Regulations (310 CMR 10.00), and associated 
performance standards, including the Stormwater Management Standards (SMS).Phase 1 will 
result in the temporary alteration of 65 lf of Bank, 515 sf of BVW, 690 sf of LUW, and 405,305 
sf (9.30 acres) of Riverfront Area and the permanent alteration of 120 lf of Bank and 24,580 sf 
(0.56 acres) of Riverfront Area. Temporarily impacted areas will be restored to pre-construction 
conditions. The EENF notes that all disturbance within BVW is associated with the construction 
of the raw water transmission main and that, once installed, the BVW area will be restored with 
native plantings. I refer the Proponent to comments from MassDEP which note that the Notice of 
Intent application should provide justification for how the project meets the definition of 
“redevelopment” contained at 310 CMR 10.04. 
 

Comments from MassDEP note that Cook Brook is a Coldwater Fish Resource, and state 
that any activities associated with the crossing should be conducted such that no sediment enters 
resource areas. The Proponent should ensure that minimum stream flow is maintained during the 
work and that adequate capacity for bypassing the work area will be provided to accommodate 
heavy rain or flood events. As stated in comments from MassDEP, the Proponent has indicated 
that portions of the Cook Brook Riverfront Area meet the criteria to be considered previously 
developed and “degraded” as set forth at 310 CMR 10.58(5). Specifically, the EENF indicates 
that approximately 35,000 sf of Riverfront Area that will be disturbed by the project is currently 
impervious. I refer the Proponent to comments from MassDEP which state that, as part of the 
WPA permitting process, the Proponent must demonstrate how such areas meet the definition of 
“degraded” and if met, must demonstrate compliance with the performance standards at 310 
10.58(5).  

 
 Comments from MassDEP confirm that the project will require a 401 WQC due to the 
disturbance of BVW within the ORW area surrounding the sedimentation basin. Comments from 
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the MassDEP Waterways Regulation Program (MassDEP-WRP) note that, while the EENF 
filing does not indicate that Cook Brook is subject to the Chapter 91 (c.91) regulations (310 
CMR 9.00), based on the information at-hand, the waterway appears to meet the thresholds 
pursuant to 310 CMR 9.04(1)(e). Work within Cook Brook includes the two transmission main 
crossings. Comments from MassDEP-WRP note that, if open-cut installation of the mains is used 
(as is currently proposed), dredging within Cook Brook below the ordinary high-water mark will 
require a c.91 Permit. I refer the Proponent to comments from MassDEP-WRP for additional 
guidance and note their recommendation for a prefiling consultation.  
 
Land Alteration and Stormwater 
 
 As noted above, Phase 1 will disturb approximately 16.3 acres of land and create 4.2 
acres of impervious surface (for a total of 6.7 acres of impervious surface on-site). According to 
the EENF, all land alteration will occur in areas that have been previously disturbed. As 
described below, the eventual decommissioning of the existing WTP will lead to areas that will 
be restored to natural conditions, such as the areas that currently contain sand filters. The project 
will provide improvements to the existing stormwater management system to mitigate the 
additional stormwater runoff generated by the increase in impervious area. These improvements 
include green infrastructure practices to provide water quality benefits. The EENF notes that a 
large portion of the site where work will take place currently contains below-ground slow sand 
filters (SSFs), which while not fully impervious, do limit the recharge rate of on-site stormwater. 
Only a portion of these filters will be covered with impervious surface following project 
construction. The remainder of the SSF area will be restored and will be able to accept additional 
stormwater run-off/infiltration as compared to current conditions (this change is not reflected in 
the net increase in impervious surface).  
 
Water and Wastewater 
 
 Phase 1 will increase wastewater generation by 100 gpd associated with the change in 
operations under the new WTP, as compared to the existing WTP. When considering existing 
uses, a total of 2.300 gpd of wastewater and 2,200 gpd of water demand will be generated 
following project construction. As noted above, the Phase 1 project will require two BRP WS 25 
Permits (Approval of Treatment Facility Modification Permits, one for construction and 
operation of the new WTP and one for the demolition of the existing WTP) and a BRP WS 32 
Permit (Chemical Addition Retrofit of Water Systems Permit) from MassDEP. Comments from 
MassDEP state that the Proponent (SWSC) and MassDEP have held multiple pre-permitting 
meetings and will continue to meet and review the project progress. As discussed previously, the 
new WTP is required to address existing compliance issues with the EPA’s Stage 2 D/DBP Rule.  
 
Rare Species 
 

Phase 1 will alter approximately 0.36 acres of Priority Habitat associated with 
Antrostomus vociferus (Eastern Whip-poor-will). This species and its associated habitat are 
protected pursuant to the Massachusetts Endangered Species Act (MESA) and its implementing 
regulations (312 CMR 10.00). As stated in comments from NHESP and in the EENF, the project 
as currently proposed is not expected to result in a prohibited “Take”. The EENF states that 
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although direct impacts to this species and its habitat are not anticipated, SWSC will continue 
coordinate with NHESP prior to filing permit applications. 

 
Hazardous Waste 
 
 As noted above, the project site contains several sites regulated under the MCP and 
contains two AULs associated with these releases. The EENF indicates that there will not be any 
work that directly impacts the areas subject to AULs, although paving activities will occur near 
one of the areas (associated with RTN 1-14018). Comments from MassDEP state that any 
construction activity near sites with AULs must be consistent with the current AUL and the 
obligations and conditions specified within the AUL must be adhered to in accordance with the 
MCP 310 CMR 40.1070 (2). If soil and/or groundwater contamination is encountered during 
excavation activities, the Proponent should retain a Licensed Site Professional (LSP); the MCP 
details procedures to follow for the parties conducting work. 
 
Climate Change  
 

Effective October 1, 2021, all MEPA projects are required to submit an output report 
from the MA Resilience Design Tool to assess the climate risks of the project. Based on the 
output report attached to the ENF, the project has a “High” exposure rating based on the 
project’s location for the following climate parameters: extreme precipitation (urban flooding), 
extreme precipitation (riverine flooding), and extreme heat. Based on the 25-year useful life and 
the self-assessed criticality of the WTP, the MA Resilience Design Tool recommends a planning 
horizon of 2050 and a return period associated with a 50-year (2% chance) storm event for the 
extreme precipitation parameter. It also recommends planning for the 90th percentile for the 
extreme heat parameter. 
 
 As described in the EENF, the 2-year, 10-year, and 100-year present-day storms were 
evaluated with post development flows mitigated by the proposed stormwater improvements to 
equal pre-development conditions. The EENF states that the stormwater system design has 
considered the potential impact of short-duration high-intensity storms, and is anticipated to be 
resilient to the current 100-year storm event (24-hour rainfall depth of 8.4”). This is slightly less 
than the 24-hour rainfall volume associated with the 2050 50-year storm event (9.9”) as indicated 
in the MA Resilience Design Tool output report. Additionally, the new WTP will eliminate the 
need for backwash water generated through the treatment process to be discharged into Cook 
Brook. Currently, approximately 1 to 3 million gallons per day (MGD) are discharged to the 
brook; the elimination of this discharge will increase the capacity for the brook to carry flow 
during large storm events. As noted above, the project is not located within the current 100-year 
floodplain, though, as noted, the project is flagged as “High” risk for riverine flooding. The 
Proponent is advised to consult up-to-date precipitation data and the recommended strategies in 
the MA Resilience Design Tool in determining appropriate elevations for the new WTP. It may 
wish to consider additional flood proofing strategies to prepare for future climate conditions.  
 

The EENF states that the project will make use of the existing site to minimize the 
amount of land disturbance necessary to construct the new WTP. Plantings will be used to help 
restore and enhance vegetative cover on the project site once construction is complete, and the 
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roof of the new WTP will be made of highly reflective materials. The EENF notes that the roof is 
also being designed to be solar ready in the event that solar panels can be added in the future. As 
described in the EENF, the new WTP will utilize all-electric heating and cooling and no fossil 
fuels will be used on-site other than to power an emergency back-up generator. According to the 
EENF, the energy use and emissions reductions strategies described above will reduce GHG 
emissions associated with the WTP by 19%, from 875 tons per year (tpy) under the Base Case to 
709 tpy under the Preferred Alternative.  
 
Construction Period 
 
 Phase 1 of the project is expected to commence in October 2023 and conclude in 
December 2027. All construction and demolition activities should be managed in accordance 
with applicable MassDEP’s regulations regarding Air Pollution Control (310 CMR 7.01, 7.09-
7.10), and Solid Waste Facilities (310 CMR 16.00 and 310 CMR 19.00, including the waste ban 
provision at 310 CMR 19.017). The Proponent has acknowledged that water lines, electrical 
conduit and building materials may contain asbestos. The Proponent must ensure that all asbestos 
and asbestos-containing materials are appropriately identified and removed and disposed in 
accordance with the Asbestos regulations (310 CMR 7.15). The project should include measures 
to reduce construction period impacts (e.g., noise, dust, odor, solid waste management) and 
emissions of air pollutants from equipment, including anti-idling measures in accordance with 
the Air Quality regulations (310 CMR 7.11). I encourage the Proponent to require that its 
contractors use construction equipment with engines manufactured to Tier 4 federal emission 
standards, or select project contractors that have installed retrofit emissions control devices or 
vehicles that use alternative fuels to reduce emissions of volatile organic compounds (VOCs), 
carbon monoxide (CO) and particulate matter (PM) from diesel-powered equipment. Off-road 
vehicles are required to use ultra-low sulfur diesel fuel (ULSD). If oil and/or hazardous materials 
are found during construction, the Proponent should notify MassDEP in accordance with the 
Massachusetts Contingency Plan (310 CMR 40.00). All construction activities should be 
undertaken in compliance with the conditions of all State and local permits. I encourage the 
Proponent to reuse or recycle construction and demolition (C&D) debris to the maximum extent. 
 
Conclusion  
  

The EENF has adequately described and analyzed Phase 1 of the project and its 
alternatives, and assessed its potential environmental impacts and mitigation measures. Based on 
review of the EENF and comments received on it, and in consultation with Agencies, I hereby 
grant the request to establish an SRP for this project. Phase 1 may proceed to permitting. 
 
 
 
 ____March 3, 2023           ________________________  
    Date         Rebecca L. Tepper 
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Comments received:  
 
 
02/06/2023 Massachusetts Division of Fisheries and Wildlife (MassWildlife), Natural 

Heritage and Endangered Species Program (NHESP) 
02/24/2023 Massachusetts Department of Environmental Protection (MassDEP), Western 

Regional Office (WERO) 
02/24/2023 Massachusetts Department of Environmental Protection Waterways Regulation 

Program (MassDEP-WRP) 
 
 
RLT/ELV/elv 
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Vaughan, Eva (EEA)

From: Echandi, Alexandra (FWE)
Sent: Monday, February 6, 2023 3:04 PM
To: Vaughan, Eva (EEA)
Cc: Cheeseman, Melany (FWE)
Subject: MEPA EENF 16658, West Parish Water Treatment Plant

Dear Eva, 
 
The Natural Heritage & Endangered Species Program of the Massachusetts Division of Fisheries & Wildlife (the Division) 
reviewed the Expanded Environmental Notification Form (EENF) for the West Parish Treatment Plant Project in 
Westfield, MA and would like to offer the following comments.   
 
A portion of the project is located within habitat for Eastern whip-poor-will (Antrostomus vociferus) a species listed as 
Special Concern according to the Massachusetts Natural Heritage Atlas (15th Edition).  The species and its habitat are 
protected pursuant to the Massachusetts Endangered Species Act (M.G.L c. 131A) and its implementing regulations 
(MESA, 321 CMR 10.00). A Fact Sheet for this species can be found on our website, www.mass.gov/nhesp. 

Based on a preliminary review of the information provided in the EENF, the project details shared by the applicant 
during a pre-filing consultation meeting (NHESP 22-41036), and the information contained in the NHESP database , it 
appears that the project activities within rare species habitat would not result in a prohibited “take”. 

The Division will not render a final decision until the MEPA review process and associated public and agency comment 
period is completed, and until all required MESA filing materials are submitted by the proponent to the Division.   
 
Feel free to contact me if you have any questions.   We appreciate the opportunity to comment on this project. 
 
-Ale 
 
Alexandra Echandi (Ale) 
Endangered Species Review Biologist 
Massachusetts Division of Fisheries & Wildlife 
Natural Heritage Endangered Species Program 
1 Rabbit Hill Road 
Westborough, MA 01581 
O: 508-389-6354 
C: 617-903-7977 
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         February 24, 2023    

 

Rebecca Tepper, Secretary       

Executive Office of Energy & Environmental Affairs   

Massachusetts Environmental Policy Act Office  

Eva Vaughan, EEA No. 16658  

100 Cambridge Street, 9th Floor  

Boston, MA 02114-2524   

 

Re:  West Parish Water Treatment Plant     

Project - Westfield, EENF           

  

 

Dear Secretary Tepper,  

  

The Massachusetts Department of Environmental Protection (MassDEP), Western Regional 

Office (WERO) appreciates the opportunity to comment on the Expanded Environmental 

Notification Form (EENF) submitted for the proposed West Parish Water Treatment Plant Project 

located at 1515 Granville Road, Westfield (EEA #16658).    The project will be partially funded 

by a USEPA Water Infrastructure Finance Innovation Act loan agreement and additional funding 

is being sought through the MassDEP Drinking Water State Revolving Fund.  The project site is 

adjacent to Cook Brook. 

  

The applicable MassDEP regulatory and permitting considerations regarding wetlands, drinking 

water, air pollution, solid waste, hazardous waste and waste site cleanup are discussed.  MassDEP 

attended a site visit on February 8, 2023.   

  

I.  Project Description  

 

The Proponent, Springfield Water and Sewer Commission (SWSC) is proposing multiple 

projects related to its West Parish Water Treatment Plant facilities. The projects will be 

Phased and SWSC requested a MEPA Special Review Procedure and a Phase 1 Waiver for 

the initial project.  The first project is a proposal to construct a new Water Treatment Plant 

(WTP) at the site of the existing treatment plant (to be demolished).  The WTP provides 

drinking water to approximately 250,000 people in Springfield and surrounding cities and 

towns.  The new treatment plant will be a sixty-five million gallon per day capacity facility  
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EEA No. 16658    EENF      2  
West Parish Water Treatment Plant, Westfield  
 

 

consisting of coagulation/flocculation, dissolved air flotation, gravity filtration, 

disinfection and corrosion control processes.  Chemical storage and feed systems, residuals 

management and dewatering systems are also included in the project.   

 

A new treatment plant will replace an aging treatment process that has produced water with 

excess amounts of organic material.  The inability of the existing treatment plant to remove 

a sufficient amount of dissolved natural organic matter causes the exceedances of the 

USEPA Stage 2 Disinfectants and Disinfection By-products Rule MCL.  Levels of Total 

Trihalomethanes and haloacetic acids have exceeded the Maximum Contaminant Levels 

(MCL) at several locations throughout the distribution system.   

 

The new WTP will be constructed within the footprint of the existing facilities.  The 

demolition of the existing clearwell, six slow sand filters, and the underground sand storage 

structure was previously reviewed through the MEPA process and the Secretary’s 

Certificate for that ENF did not require an Environmental Impact Report (EIR).   The 

Proponent states that this proposed new WTP project will not exceed a mandatory 

Environmental Impact Review (EIR) threshold.  

 

Subsequent projects potentially include dredging the Upper and Lower Lagoons, and a dam 

removal project at the Upper Lagoon.  These projects may exceed EIR thresholds but will 

be reviewed under subsequent submittals.  MassDEP has included guidance for this first 

project and proposed future projects.   

 

There are no Environmental Justice (EJ) populations within one mile of the project site.  

There are ten Environmental Justice populations within a five-mile radius.  EJ categories 

in the five-mile radius include Minority, Income and Minority and Income. 

 

Environmental Impacts associated with this first proposed project include:  

 

• Total site acreage – 225 acres 

• Acres of impervious – existing 2.5 acres, change + 4.2 acres, Total – 6.7 acres 

• Square feet (SF) of new bordering vegetated wetlands alteration – 515 SF – Temporary 

for transmission main installation 

• Square feet of new other wetland alteration – 24,580 SF Permanent, 405,995 SF 

Temporary 

• Gross square footage structures –existing 332,430 SF, change (187,900 SF), Total - 

144,530 SF 

• Maximum height structures (feet) – existing 28 feet, Total 32 feet 

• Parking spaces – existing 48, change +19, Total – 67 

• Water Use (gallons per day) – existing – 2,200 gpd, no change 

• Wastewater generation/treatment (gallons per day) – existing 2,200 gpd, change +100 

gpd (wastewater generation from floor drains), Total - 2,300 gpd. 
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EEA No. 16658    EENF      3  
West Parish Water Treatment Plant, Westfield  
 

 

II. Required Mass DEP Permits and/or Applicable Regulations  

 

Wetlands 

 310 CMR 10.000 

 Water Quality Certification 

 314 CMR 9.00 

 Drinking Water 

310 CMR 22.00 

 Air Pollution 

310 CMR 7.00 

Solid Waste 

310 CMR 16.00 

Hazardous Waste 

310 CMR 30.00 

Bureau of Waste Site Cleanup 

310 CMR 40.000 

 

III. Permit Discussion 

 

Bureau of Water Resources  

 

Wetlands Protection Act  

 

The Proponent has acknowledged the project will require filing a Notice of Intent (NOI) 

under the Wetlands Protection Act (WPA) with the affected municipality and potentially a 

401 Water Quality Certificate for dredge and or fill.  In the event the municipal Order of 

Conditions is appealed to MassDEP, MassDEP cannot issue a Superseding Order of 

Conditions until after the project has received a final Certificate from the Secretary.  

Therefore, to ensure full opportunities for public involvement and to avoid any potential 

conflict with the final Certificate from the Secretary, MassDEP recommends that no such 

filing occur until after the Project has received a final Certificate from the Secretary.  

Should the Proponent file a NOI prior to the issuance of a final Certificate from the 

Secretary, MassDEP recommends the Proponent request that the conservation commission 

defer a decision and keep the meeting open until the Secretary has issued the final 

Certificate and MassDEP has issued any required 401 Water Quality Certificate. 

 

As part of the NOI filing, the Proponent will be required to identify and delineate, using 

the relevant methodology described in the regulations (310 CMR 10.00), any and all 

resource areas (as defined at 310 CMR 10.04) that occur on or near the project site.  

Through the WPA permitting process, the Proponent is required to demonstrate how the 

project will protect the interests of the WPA. 

 

Redevelopment 

Should the Proponent present the project as redevelopment, information in the NOI must 

include how the project meets the definition of “redevelopment” contained at 310 CMR 
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10.04.  If the definition is met, the Proponent will be required to demonstrate compliance 

to the maximum extent practicable with the Massachusetts Stormwater Standards as they 

pertain to redevelopment projects (310 CMR 10.05(6)(k)7).  The Proponent will also be 

required to demonstrate how the re-designed stormwater system will improve existing 

conditions.  Further information on the Massachusetts Stormwater Standards is available 

at: https://www.mass.gov/guides/massachusetts-stormwater-handbook-and-stormwater-

standards 

 

The Proponent has not indicated if the project is subject to the requirements of the National 

Pollutant Discharge Elimination System (NPDES) regulations to prepare a Stormwater 

Pollution Prevention Plan (SWPPP).  The Proponent should clarify whether a SWPPP is 

required.  MassDEP recommends that the Proponent ensure that any SWPPP, or 

comparable sedimentation and erosion control plan, includes clear, concise, and 

enforceable provisions specific to the management and protection of the wetland resource 

areas and their buffer zones within the project site. 

 

Stream Crossing 

The submitted EENF suggests that the stream crossing at Bridge 4, northeast of Gate 5, 

would potentially be replaced as part of the project; supplemental information provided  

indicates it was determined the stream crossing at Bridge 4 will not be required.  Should a 

stream crossing component be included at a future date, the project Proponent will be 

required to demonstrate how the crossing will meet, to the maximum extent practicable, 

the Massachusetts Stream Crossing Standards.  Further information on the Massachusetts 

Stream Crossing Standards is available at: https://www.mass.gov/doc/massachusetts-

stream-crossing-handbook/download 

 

Cold Water Fisheries 

The Proponent identifies two locations where proposed utility water line crossings of Cook 

Brook are necessary.  The Massachusetts Division of Fisheries and Wildlife has identified 

Cook Brook as a Coldwater Fish Resource (Saris ID 3209125).  Any activities associated 

with the crossing should be conducted such that no sediment enters resource areas.  The 

Proponent should ensure that minimum stream flow is maintained during the work and that 

adequate capacity for bypassing the work area or provisions will be stipulated to 

accommodate heavy rain or flood events. 

 

Riverfront Area 

Proponent indicates that portions of the Cook Brook Riverfront Area meet the criteria to 

be considered previously developed and “degraded” as set forth at 310 CMR 10.58(5).  As 

part of the WPA permitting process the Proponent must demonstrate to the satisfaction of 

the issuing authority how such areas meet the definition of “degraded” and if met, must 

demonstrate compliance with the performance standards at 310 10.58(5).    

 

Water Quality Certification 

The project as described will require a 401 Water Quality Certification. The MassDEP 

Wetlands program administers the 401 Water Quality Certification program on behalf of 

the US Army Corps of Engineers.  Under the 401 regulations, 314 CMR 9.00, the 
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Proponent is required to provide sufficient information to adequately describe cumulative 

impacts to “Waters of the Commonwealth” (isolated and bordering vegetated wetlands and 

land under water).  During the 401-Water Quality Certification permitting process the 

Proponent will be required to document efforts to avoid, minimize, and mitigate any 

impacts to waters of the United States within the Commonwealth.  If impacts are 

unavoidable, appropriate mitigation measures will be determined as part of the WQC 

application process.  MassDEP staff are available for consultation. 

 

Outstanding Resource Waters 

Outstanding Resource Waters (ORW) are designated in 314 CMR 4.00: Massachusetts 

Surface Water Quality Standards.  The Proponent has identified the Westfield Mountain 

Pond/Sedimentation Basin (PWS ID 12810000-05S) as an ORW.  Massachusetts 314 

CMR 4.06(2) clarifies that tributaries to public water supplies and their associated 

vegetated wetlands are also considered ORW’s.  The Project plans identify bordering 

vegetated wetland (BVW) within the tributary to a public water supply on the project site 

and as such the BVW would qualify as ORW.  For this and future proposed projects, the 

Proponent is advised to identify all ORW’s on the project site.  In the event a Project 

involves the discharge of dredged or fill material to an ORW, the Proponent will need to 

demonstrate compliance with the provisions of 314 CMR 9.06(3).  

 

Dredging Projects 

The Proponent indicates that there is not a dredging component to the currently proposed 

phase of the Project.  However, the Proponent indicates there may be a dredge component 

in future phases of the project.  WQC dredging permits are administered by the MassDEP 

Boston Office.  The Proponent is advised to clarify if there will be a dredging component 

to this project and, if so, contact David Wong of the Boston Office to coordinate.  Further 

information is available at: https://www.mass.gov/how-to/ww-07-08-09-water-quality-

certifications-dredging-projects 

 

If there is a dredging component, based on the results of sediment sampling, the Proponent 

will be required to dispose of the dredged material in accordance with 314 CMR 9.07 and 

MassDEP policy, as applicable. Dredged sediments to be reused or disposed of at a 

Massachusetts permitted landfill shall be managed and disposed in accordance with 

conditions of a 401 Water Quality Certificate Permit as detailed in the MassDEP Interim 

Policy COMM 94-007 Sampling, Analysis, Handling & Tracking Requirements for 

Dredged Sediment Reused or Disposed at Massachusetts Permitted Landfills. 

 

Combined Permits 

If any proposed project entails both a fill and a dredge component under 314 CMR 9.00, 

the project Proponent is encouraged to file a combined dredge and fill permit 

application.  The Proponent is advised to clarify if there will be a fill and dredging 

component to this project.  

 

Drinking Water Program 

Springfield Water and Sewer Commission and MassDEP have held multiple pre-permitting 

meetings for the multiple permits needed for the substantial modifications of the public 
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water system.  MassDEP will continue to meet and review the project progress and each 

relevant water system permit.  Permits required from the Drinking Water Program include: 

• Two - BRP WS25, Approval of Treatment Facility Modification Permits for - 

demolition of the existing WTP (slow sand filtration) and for construction and 

operation of a new WTP. 

 

•  BRP WS 32 - Chemical Addition Retrofit of Water Systems permit to update the 

existing on-site water treatment system. 

 

Bureau of Air and Waste 

  

Air Quality 

 

Construction Activities 

The earth moving, excavation and construction activity must conform to current Air 

Pollution Control Regulations.  The Proponent should implement measures to alleviate 

dust, noise, and odor nuisance conditions that may occur during the excavation and 

construction activities at the site.  Such measures must comply with the MassDEP’s Bureau 

of Air and Waste (BAW) Regulations 310 CMR 7.01, 7.09, and 7.10. 

 

The project Proponent shall file a BWP AQ-06 Notice Prior to Construction and 

Demolition with MassDEP at least ten (10) working days prior to commencing any 

demolition or construction at the Site in accordance with 310 CMR 7.09.   

 

Construction Equipment 

All non-road engines shall be operated using only ultra-low sulfur diesel (ULSD) with a 

sulfur content of no greater than 15 ppm pursuant to 40 CFR 80.510. 

 

Solid Waste 

The Proponent shall properly manage and dispose of all solid waste generated by or 

discovered during this proposed project pursuant to 310 CMR 16.00 and 310 CMR 19.000, 

including the regulations at 310 CMR 19.017 (waste ban).  In addition, the Proponent shall 

manage regulated asbestos and asbestos-containing waste material as special wastes in 

accordance with 310 CMR 19.061. 

 

Asphalt, brick and concrete (ABC) generated through crushing and reuse on-site must be 

handled in accordance with regulation and policy.  More information regarding the 

handling of ABC may be found at the following website:  

https://www.mass.gov/doc/asphalt-pavement-brick-concrete-rubble/download 

 

The BUD regulations at 310 CMR 19.060 establish levels of assessment for four categories 

of beneficial use.  These amended regulations would be applicable to reuse of any materials 

generated by this project, including the reuse of contaminated sand, that would otherwise 

be considered solid waste.  
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Hazardous Waste 

If any hazardous waste, including waste oil, is generated or discovered at any part of the 

site, the Proponent must ensure that such generation is properly registered and managed 

and disposed of in accordance with 310 CMR 30.0000.   

 

Soils Management 

If the excavated material generated during work requires management as a hazardous or 

solid waste, then the disposition of materials must comply with any applicable 

requirements pursuant to 310 CMR 30.0000, 310 CMR 16.00 or 310 CMR 19.000 and 

MassDEP COMM-97-001 "Reuse and Disposal of Contaminated Soil at Massachusetts 

Landfills" and the “Revised Guidelines for Determining Closure Activities at Inactive 

Unlined Landfill Sites”.   

 

Bureau of Waste Site Cleanup 

 

Massachusetts Contingency Plan (MCP) 

Release tracking numbers (RTNs) have been identified within the project area with 

Response Action Outcomes (RAOs) and/or Permanent Solutions with or without 

conditions (PS/PSC).  The Proponent has also identified sites with an Activity and Use 

Limitation (AUL) within the project area.  Any construction activity near sites with AULs 

must be consistent with the current AUL and the obligations and conditions specified 

within the AUL must be adhered to in accordance with the MCP 310 CMR 40.1070 (2).  

MassDEP staff are available for guidance.     

  

If soil and/or groundwater contamination is encountered during excavation activities, the 

Proponent should retain a Licensed Site Professional (LSP); the MCP details procedures 

to follow for the parties conducting work.   

  

In addition, a spills contingency plan addressing prevention and management of potential 

releases of oil and/or hazardous materials from pre- and post-construction activities should 

be presented to workers at the site and enforced.  The plan should include but not be limited 

to, refueling of machinery, storage of fuels, and potential releases. 

 

Asbestos 

The Proponent has acknowledged that water lines, electrical conduit and building materials 

may contain asbestos.  The Proponent must ensure that all asbestos and asbestos-containing 

materials are appropriately identified and removed and disposed in accordance with 310 

CMR 7.15. 

 

IV. Other Comments/Guidance 

 

Phase 1 Waiver 

MassDEP has no objection should the Secretary determine a Phase 1 Waiver is applicable.   
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Greenhouse Gas Policy (GHG) Emissions 

Although the first project is not expected to trigger an EIR threshold, the Proponent has 

indicated GHG impacts will be temporary during construction and that post-construction 

GHG emissions will be reduced approximately 19% from the current baseline from the 

operation of the existing WTP.   Future projects will likely trigger an EIR and the Proponent 

should expect to submit GHG analysis. 

 

Section 61 Findings 

Mitigation measures will be reviewed as part of permitting through the first phase.  Section 

61 Findings should be submitted for future projects that anticipate significant impacts and 

trigger an EIR.  

 

MassDEP staff is available for discussions as the project progresses.  If you have any questions 

regarding this comment letter, please do not hesitate to contact Kathleen Fournier at (413) 755-

2267. 

 

Sincerely, 

 
Catherine V. Skiba, P.G. for 

Michael Gorski 

Regional Director 

 

cc:       MEPA File 
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Memorandum 
 

 

To:      Eva Vaughan,  Environmental Analyst, MEPA 
 

From:      Alice Doyle, Waterways Regulation Program, MassDEP 
 

Cc:      Daniel J. Padien, Program Chief, Waterways Regulation Program, MassDEP 
 

Re:      Comments from the Chapter 91 Waterways Regulation Program 

     EEA #16658 – Expanded Environmental Notification Form 

     West Parish Water Treatment Plant 
 

Date:      February 24, 2023 

 
 

 

The Department of Environmental Protection Waterways Regulation Program (the “Department”) 

has reviewed the above referenced Expanded Environmental Notification Form (EENF) #16658 

submitted by Hazen and Sawyer on behalf of the Springfield Water and Sewer Commission (SWSC) 

for the West Parish Water Treatment Plant Project. The project proposes to replace SWSC’s existing 

direct filtration and slow sand plant at 1515 Granville Road, Westfield (the “Project Site”) with a 

new water treatment plant. 

 

Chapter 91 Jurisdiction 

 

The EENF did not include information relating to the waterway that traverses the project site (Cook 

Brook) relative to Chapter 91 and the regulations at 310 CMR 9.00, including any documentation 

that would support that the waterway is not jurisdictional. Based on the information at-hand, the 

waterway appears to meet the thresholds pursuant to 310 CMR 9.04(1)(e). The proposed scope of 

work initially included replacement of a bridge crossing over Cook Brook and installation of water 

infrastructure utility crossings at two other locations. Subsequent to the filing of the EENF, the bridge 

replacement was eliminated from the proposed scope of work. The plans submitted with the EENF 

do not identify Chapter 91 jurisdictional boundaries, therefore the Department is unable to identify 

which components of the project associated with the utility crossings will be within Chapter 91 

jurisdiction. 
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West Parish Water Treatment Plant Project  Page 2 of 2 

EEA #16658 – Expanded Environmental Notification Form 

MassDEP Chapter 91 Waterways Comments 

 

Regulatory Review 

 

The EENF states that the infrastructure utility crossings will be buried below Cook Brook. Pursuant 

to 310 CMR 9.05(3)(g), certain pipelines, cables, conduits, sewers, and aqueducts entirely 

embedded in the soil beneath such river or stream may not require Chapter 91 authorization. 

However, two different methodologies for installation are considered, open-cut and trenchless 

installation. If open-cut installation is selected, dredging within Cook Brook below the ordinary high 

water mark will require a Chapter 91 permit. 

 

The Department did not identify any substantive concerns regarding the proposed project. However, 

it is recommended that the Proponent provide an assessment of the waterway relative to the Chapter 

91 jurisdictional standards for nontidal rivers and streams or an acknowledgement of Chapter 91 

jurisdiction, along with an updated set of plans that include Chapter 91 jurisdictional boundaries and 

details on the portions of the project and scope of work within those areas.  

 

The Department recommends the Proponent consult with Chapter 91 staff prior to any subsequent 

MEPA filing or submittal of a Chapter 91 application in order to ensure the information includes 

sufficient details for the Department to complete a review relative to Chapter 91. 

 

If there are any questions regarding the Department’s comments, please contact Alice Doyle at 

alice.doyle@mass.gov. 
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Attachment 3: BRP WS25 Approval 
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SENT VIA ELECTRONC MAIL   January 8, 2024 
james.laurila@waterandsewer.org  

Mr. James Laurila, Director of Water Operations   
Springfield Water & Sewer Commission   Re: Springfield 
P.O. Box 995      Springfield Water & Sewer Commission 
Springfield, MA 01101     PWS ID# 1281000 
       Modification of Treatment Facility 
       23-WS25-0023-APP 
Dear Mr. Laurila: 

The Massachusetts Department of Environmental Protection (MassDEP) received an above referenced 
permit application dated October 26, 2023, from Hazen and Sawyer (Hazen), submitted on behalf of the 
Springfield Water & Sewer Commission (SWSC). The permit application 23-WS25-0023-APP was 
submitted for the construction of a new water treatment plant to replace the existing direct filtration plant at 
the West Parish Filter (WPF) facility. The new facility will be constructed within the footprint of six of the 
existing Slow Sand Filters (SSFs), the current backwash supply tank (this tank will be decommissioned after 
completion of the Clearwell and Backwash Pumping Station Project (transmittal # X288293)), and the sand 
storage chamber. 

With this letter, MassDEP hereby grants the conditional approval for the above referenced permit 
application. All conditions of the MassDEP conditional permit approval remain in effect. MassDEP must 
conduct a final inspection of the work completed prior to placing the treatment facility in service. This 
approval does not constitute an approval with State and local requirements and procedures related to public 
bidding and contract laws. Please note this approval does not represent a commitment by MassDEP or the 
Massachusetts Water Pollution Abatement Trust to award a loan, nor does it constitute a determination of 
eligible project costs.   

If you have any questions regarding this letter, please contact Hem Pokharel at Hem.Pokharel@Mass.Gov. 
 
       Respectfully, 

 
Andrew Kelly, Section Chief 

       Drinking Water Program 
       Western Regional Office 
ecc:  
MassDEP DWP, Boston, Springfield Board of Health, Ludlow Board of Health, MassDEP WERO - H Pokharel, D Paine, J Gibbs  

DEP WERO - WS\Permits\Treatment\Springfield\1281000 SWSC WPWTP BRP WS 25\1281000-2024-01-08-PER-WS25 Cond App-SWSC  
DEP WERO - WS\2023-2025PWSCorr\S-Z\1281000\1281000-2024-01-08-PER-WS25 Cond App-SWSC 
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Springfield Water & Sewer Commission 
PWS ID# 1281000 

23-WS25-0023-APP, Conditional Approval 
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Background  
The Springfield Water and Sewer Commission (SWSC) provides drinking water to the City of Springfield 
and parts of the Town of Ludlow through retail service, and provides wholesale water to the Towns of 
Agawam, Longmeadow, East Longmeadow, and Southwick. The total service population (retail and 
wholesale) is approximately 250,000. SWSC currently treats water from the Cobble Mountain Reservoir 
at the West Parish Filters (WPF) in Westfield, Massachusetts. The water is treated through either slow or 
rapid sand filters. The slow sand filters (SSFs) were originally constructed in 1909, with additional filters 
constructed through 1967, for a total of 18 original SSFs. Currently, the WPF site has 10 SSFs remaining 
in service with a capacity of approximately 40 million gallons per day (mgd). In addition, the WPF site 
currently has a 60 mgd rapid sand filter (RSF) plant that was constructed in 1974, and treatment includes 
flocculation, direct filtration, and disinfection. SWSC is experiencing regulatory exceedances of the 
maximum contaminant level (MCL) for disinfection byproducts (DBPs) in the distribution system, and 
the existing treatment facility is at the end of its useful life. 
 
Purpose  
SWSC has been experiencing exceedances of the maximum contaminant level (MCL) for the DBP 
haloacetic acids (HAA5) and total trihalomethanes (TTHM) since the fourth quarter of 2018. 
Exceedances of the DBP MCL have been identified in the past 19 of 21 quarters between the fourth 
quarter of 2018 and the fourth quarter of 2023. The cause of the DBP exceedances in the distribution 
system is the inability of the existing treatment processes to remove sufficient dissolved Natural Organic 
Matter (NOM) from the source water. The purpose of the proposed West Parish Water Treatment Plant 
(WPWTP or WTP) design is to address exceedances for DBPs and replace end-of-life infrastructure. 
Clarification with dissolved air flotation (DAF) followed by filtration is proposed in this permit 
application to reduce DBPs in the distribution system and thereby improve overall water quality. 
 
Previous Investigations  
SWSC conducted a three-season pilot study from Fall 2019 through Fall 2020 to evaluate water treatment 
alternatives that could address the DBP regulatory exceedances. Several treatment alternatives were 
piloted, including pre-oxidation with direct filtration, alternate coagulant with direct filtration, and 
dissolved air flotation (DAF) and filtration. The pilot study concluded that clarification with DAF 
followed by filtration was the most effective at consistently reducing DBP precursors and improving 
overall water quality. The optimal coagulant in the study was polyaluminum chloride (PACl). SWSC 
received Bureau of Resource Protection – Water Supply (BRP WS) 22D Approval of the Pilot Study 
Report application from Massachusetts Department of Environmental Protection (MassDEP) on August 
10, 2021. 
 
Overview of Proposed Plant  
The proposed WPWTP will consist of coagulation, flocculation, clarification with DAF followed by 
filtration to improve treatment and reduce DBPs in the distribution system, as shown in the general 
process flow diagram below. The WPWTP is proposed to be located on the existing WPF site in the 
location of the existing backwash tank (previously SSF 7), existing sand storage (previously SSF 8), and 
SSFs 9-10 and 15-18. The proposed plant will be a 65-mgd firm capacity DAF filtration plant capable of 
handling SWSC’s current and projected demands. The design includes raw water conveyance from 
existing conveyance infrastructure to the new DAF filtration plant, as well as treated water conveyance to 
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existing transmission mains. The proposed WPWTP includes spaces for treatment chemical storage and 
feed equipment, a workshop, laboratory, and other administrative spaces. The proposed chemical systems 
include polyaluminum chloride (PACl), coagulant polymer, filter aid polymer, phosphoric acid, sodium 
hypochlorite, and sodium hydroxide. The proposed WPWTP will include a new dewatering facility to 
dewater floated solids. A new electrical feed and backup generator will be installed. The design will also 
include a manual transfer switch (MTS) to enable connection to a portable generator of compatible size 
for added redundancy. Site improvements will include a new access road from the east end of the site 
from Granville Road, access roads for vehicle and truck traffic, parking, and a stormwater management 
system. 
 
Maintenance of Plant Operations  
Maintenance of current WPF treatment operations at every stage of the WPWTP design will be evaluated 
to ensure that the existing facilities can be maintained online throughout construction. The existing rapid 
sand filters (RSF) and remaining slow sand filters (SSF) must maintain supply to distribution storage 
throughout the duration of the demolition of the SSFs, construction of the proposed WPWTP, connection 
of raw and finished transmission mains, and startup operations of the proposed WPWTP. Considerations 
during design include limitations on demolition, site circulation and access to existing infrastructure, 
interconnection and integration with existing infrastructure, protection of existing equipment and piping, 
electrical service continuity, and Instrumentation and Control (I&C) coordination. 
 
Design Criteria Recommendations  
The Pilot Study Report application included preliminary recommendations for detention times and 
loading rates for flocculation, DAF, and filtration based on the pilot study data. At the onset of the Basis 
of Design phase of this project design, Hazen reviewed the pilot report and recommended design criteria. 
Based on the review of the pilot report, Hazen recommended some changes to the unit process design 
criteria which are discussed below.  
 
Rapid Mix  
Mechanical rapid mixers and static mixers were considered for the proposed WPWTP. Based on the 
higher  
capital cost and power consumption associated with running a mechanical mixer, static mixers are 
recommended. In-line channel static mixers do not have a motor, but rather use potential energy to fold 
process flow in on itself causing uniform chemical dispersion. The chemicals will be injected into the raw 
water immediately upstream of the channel mixer. A static mixer was included in the first season of the 
pilot study and is an acceptable rapid mixing method as indicated in the MassDEP Guidelines. 
 
Flocculation (based on the permit application)  
The MassDEP Guidelines require at least 30 minutes of flocculation detention time, unless piloted. As 
compared to conventional settling, flocculation prior to DAF requires a shorter period at a more intense 
velocity gradient to create smaller floc particles that more readily attach to bubbles and float to the 
surface of the DAF tank. Further review of SWSC’s pilot study data concluded that the flocculation time 
was varied over the course of the study. A range of flocculation detention times from 8.5 to 21.4 minutes 
were tested during the three seasons of the pilot study. The DAF effluent turbidity (clarified water 
turbidity) from the pilot data were acceptable across the range of detention times and indicative of 
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satisfactory performance.  Based on the pilot data, the flocculation design criteria were established at 8.5 
minutes. Shorter flocculation times result in a smaller building footprint, lower cost, and less energy use. 
The proposed flocculation process will occur in two stages with a total minimum detention time of 8.5 
minutes (4.25 minutes per stage) at the design firm capacity with one flocculation/DAF tank out of 
service.  
 
DAF Clarification  
MassDEP Guidelines indicate that DAF surface loading rates shall range from 3 to 5 gallons per minute 
per square foot (gpm/sf), unless demonstrated through piloting. DAF loading rates of 8 to 10 gpm/sf were 
piloted, and a more conservative value of 7.8 gpm/sf was selected for design. Lower, more conservative 
loading rates on DAF typically remove more solids, resulting in a better clarified water turbidity and 
allow for slightly higher loading rates on the subsequent filters. The proposed DAF clarification process 
will consist of DAF trains with a maximum design loading rate of 7.8 gpm/sf at the design firm capacity 
with one flocculation/DAF tank out of service. 
 
Filtration  
MassDEP Guidelines indicate that filter loading rates range from 2 to 4 gpm/sf unless demonstrated 
through piloting. Filter loading rates of 1.19 to 5.94 gpm/sf were piloted with 5.92 gpm/sf proposed for 
final design. The design filter loading rate optimizes the footprint of the filters, which has several 
advantages for the facility. With a loading rate of less than 8 gpm/sf on DAF, the turbidity and solids load 
in the clarified water feeding the filters will be quite low. A higher filter loading rate translates to a 
smaller footprint, which results in less backwash water. The filter loading rates are within the ranges of 
representative plants in the Northeast with six of the plants designed for filter loading rates of 
approximately 6.5 gpm/sf. A filter loading rate of 5.92 gpm/sf is proposed in the final design at the design 
firm capacity with one filter out of service. 
 
Required Conditions 

Based on the information submitted, MassDEP, acting under the authority of Chapter 111, Section 17 of 
the Massachusetts General Laws and 310 CMR 22.00 Massachusetts Drinking Water Regulations, hereby 
grants conditional approval to the Springfield Water & Sewer Commission (SWSC) for the Modification 
of Treatment Facility at West Parish Filter (WPF) facility.  Pursuant to MassDEP’s authority under 310 
CMR 22.04(7) to require that each supplier of water operate and maintain its system in a manner that 
ensures the delivery of safe drinking water to consumers, this permit is made subject to the following 
conditions: 

1. Record drawings of the completed project be submitted within 180-days of placing the new WTP in 
service. 

2. MassDEP requires that SWSC provide a construction progress report by June 30th each year until the 
project is completed.  Those updates must include an updated project schedule reflecting any anticipated 
changes to the current project completion date. 

3. In accordance with 310 CMR 22.11B and based on the submitted design documents, the proposed 
Water Treatment Plant (WTP) is preliminarily rated as a Class IV-T treatment system for operational 
purposes. MassDEP will make a final rating determination following its final inspection, with a 

La
st

 M
od

ifi
ed

: 0
2/

28
/2

02
4 

at
 1

0:
41

A
M

 E
S

T



Springfield Water & Sewer Commission 
PWS ID# 1281000 

23-WS25-0023-APP, Conditional Approval 

5 
 

requirement at that time that the SWSC demonstrate through the submittal of a System Staffing and 
Comprehensive Operations Plan that it has employed appropriate certified staff.  

4. The WTP shall be constructed and operated in a manner that fully complies with the Chemical Safety 
Control for Critical Chemical Feed Systems requirements of 310 CMR 22.04(14).  Residual analyzers 
associated with the sodium hydroxide and chlorine feed systems at, or prior to, the Point of Entry (POE 
where CT is calculated) shall automatically shut down the chemical  addition system, unless the SWSC 
intends to staff the WTP 24-hours per day during all 365 days of the year.  Alarm system shall be 
included which send an alarm to a properly Certified Operator if the analyzer for these critical chemicals 
detects a parameter that is out of the range set in the analyzer.  Analyzer location for critical chemical 
compliance shall either shut the chemical feed system down or alert an on-site operator (or both) in 
order to prevent water with parameters that are out range from leaving the WTP.  Compliance with 
these requirements shall be determined at the time of MassDEP’s final inspection. 

5. All liquid chemical tanks shall be provided with secondary containment of not less than 110 percent of 
the total volume of the tanks within the containment area. 

6. In accordance with 310 CMR 22.20E, backwash water returned to the process flow shall go through all 
the proposed treatment units in this facility. SWSC shall collect and retain, on file, recycle flow 
information as specified in 310 CMR 22.20E(4). 

7. Critical to the operation of a Surface Water Treatment Plant is the Public Water System’s ability to 
demonstrate compliance the chlorine contact time (CT) requirements of the Surface Water Treatment 
Rule (SWTR).  Although SWSC currently relies on prior agreements with MassDEP with respect to 
residual monitoring locations and frequency to demonstrate compliance with SWTR CT requirements, a 
future project, unrelated to this WTP permit, may modify its CT compliance approach.  At the time of 
MassDEP’s final inspection, the SWSC must provide documentation detailing its ability to demonstrate 
compliance with the SWTR CT requirements.  That documentation may be in the form of an unrelated 
MassDEP permit approval specific to the installation of new monitoring equipment for the purpose of 
calculating contact time, or it may detail how it calculates daily CT values using equipment, monitoring 
locations, and monitoring frequencies previously agreed to.   

8. MassDEP considers cybersecurity to be part of a Public Water Systems Emergency Plan per 310 CMR 
22.03(13).  At the time of MassDEP’s final inspection, the SWSC shall demonstrate that it has 
completed a cybersecurity assessment using an EPA method approved for use at the time.  

9. MassDEP requires that the SWSC complete a cross connection survey and inspection of the newly 
constructed WTP and provide evidence of cross connection control compliance at the time of 
MassDEP’s final inspection. 

10. As specified in 310 CMR 22.07E(7)(d)1, SWSC shall monitor each treatment plant for total organic 
carbon (TOC) no later than the point of combined filter effluent Turbidity monitoring and representative 
of the treated water. SWSC shall also monitor for TOC in the source water prior to any treatment at the 
same time as monitoring for TOC in the treated water. The source water TOC sample may be taken at 
an earlier time than the treated water TOC where the difference between the two sampling times is equal 
to the time it takes the water to pass through the treatment processes. These samples (source water and 
treated water) are referred to as paired samples. 

11. As specified in 310 CMR 22.07E(7)(d)1, SWSC shall take one source water alkalinity sample per 
month per plant at a time representative of normal operating conditions and influent water quality. 

12. Use of the new WTP will require a return to standard monitoring and collection of appropriate water 
quality parameters under the provisions of the Lead and Copper Rule.  If SWSC proposes not to return 
to standard monitoring, then it must submit a request with supporting documentation (such as report 
with results of a desktop study making its case) to establish that a return to standard monitoring is not 
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required for its situation.  The request will then be reviewed by this office, as well as MassDEP-
Drinking Water (Boston) and U.S.EPA Region 1.   

13. Prior to receiving MassDEP’s final approval, SWSC shall demonstrate that it has retained and/or 
obtained appropriate permit(s) for all waste discharges. 

14. The WTP shall be constructed with all appropriate water quality monitoring locations to allow 
compliance with the reporting requirements of 310 CMR 22.20A through 20G.    

15. SWSC shall prepare and submit a facility Operation and Maintenance (O&M) manual and Emergency 
Response Plan (ERP) Compliance Checklist and obtain all necessary start-up documents from 
MassDEP (e.g., Coliform Sampling Plan, Water Quality Sampling Schedule, etc.) before receiving 
MassDEP’s final approval to place the WTP into service. 

16. The SWSC shall allow for effective manual operation of the WTP if the associated SCADA is either not 
operational or has been intentionally disabled.  The WTP O&M Manual, and SWSC’s Emergency 
Response Plan shall include sections detailing the manual operation of the WTP. 

17. MassDEP requires SWSC to update its Capital Improvement Plan (CIP) and Asset Management Plan 
(AMP) for the newly constructed SWSC WTP. The SWSC shall demonstrate that these documents have 
been updated to incorporate the new WTP within 180-days following MassDEP’s final inspection. 

18. In conformance with MassDEP DWP Policy #88-19, the final inspection will be made only after receipt 
of a written request from SWSC which shall include a statement that the WTP has been constructed in 
accordance with the permit application and MassDEP approval; is fully operational, tested, and ready to 
be put on-line; and a copy of the current punch list and/or a list of outstanding items to be completed or 
tested is provided. 

19. MassDEP shall be notified prior to the completion of the project in order to schedule an inspection of 
the work and issue a final approval.  SWSC shall not place the WTP into operation until MassDEP 
issues the final approval following its final inspection.  

20. SWSC shall conduct activities in accordance with the approved plans, reports, and other submissions, 
except as may be modified by the conditions set forth in this approval. No material changes in the 
design or activities described in the approved documents shall be performed without prior written 
MassDEP approval. 

21. The activities at WTP shall be performed in compliance with all other applicable local, state and federal 
laws and regulations. This approval does not relieve the owner or operator of this Public Water System 
from complying with all other applicable local, state, and federal requirements, licenses and permits. 
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General Process Flow Diagram 
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Attachment 4: Beneficial Use Determination Approval 
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Attachment 5: Massachusetts Historical Commission 
Response 
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Attachment 6: Natural Heritage and Endangered 
Species Program Response 
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From: Daniel Nitzsche <daniel.nitzsche@gza.com> 

Sent: Wednesday, April 26, 2023 9:32 AM 

To: Susanna Sousa; Wiegman, Natalie; Hoek, Katie 

Subject: Fwd: NHESP 22-41036 - Confirmation of Exemption, West Parish 

Water Treatment Plan Project 

 

Categories: [SharePoint] This message was saved in 'Intranet > 90398-004 - 

West Parish Filter WTF BODR > Engineering > Permitting > NOI' 

 

Caution!  External email – think before you click 

  

 
From: Echandi, Alexandra (FWE) <alexandra.echandi@state.ma.us> 

Sent: Wednesday, April 26, 2023 7:58:24 AM 

To: Susanna Sousa <Susanna.Sousa@gza.com> 

Cc: Daniel Nitzsche <daniel.nitzsche@gza.com>; Cheeseman, Melany (FWE) 

<melany.cheeseman@state.ma.us> 

Subject: [EXTERNAL] RE: NHESP 22-41036 - Confirmation of Exemption, West Parish Water Treatment 

Plan Project  

  
Good morning, 

  

Thank you for reaching out to the Division with a request to confirm if activities associated with the 

West Parish Water Treatment Plan Project (the “Project”) are exempt from review pursuant to the 

MESA (MGL c.131a) and its implementing regulations (321 CMR 10.00). Based on information shared by 

the Springfield Water and Sewer Commission,  Project activities proposed within rare species habitat will 

occur within 10 feet of an existing paved road and include the installation of a raw water transmission 

main.  

  

Based on a review of this information and information submitted during the pre-file consultation, the 

Division has determined that this project, as currently proposed, appears to be exempt from MESA 

review pursuant to the 321 CMR 10.14 which states: “ “[t]he following Projects and Activities shall be 

exempt from the requirements of 321 CMR 10.18 through 10.23… 

  

La
st

 M
od

ifi
ed

: 0
2/

28
/2

02
4 

at
 1

0:
41

A
M

 E
S

T

https://nam12.safelinks.protection.outlook.com/?url=https%3A%2F%2Faka.ms%2Fo0ukef&data=05%7C01%7Cnwiegman%40hazenandsawyer.com%7C4cf02fe270c8452a747908db465aacd3%7C083fc4d272ad412bae7d6b81b83916dd%7C0%7C0%7C638181127490111672%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=ZjfJ62YMi6XwV2GwSSIBl7AA9FHrwPXERk2rPq4viu8%3D&reserved=0


(10) installation, repair, replacement, and maintenance of utility lines (gas, water, sewer, phone, 

electrical) for which all associated work is within ten feet from the edge of existing paved roads, and the 

repair and maintenance of overhead utility lines (phone, electrical) for which all associated work is 

within ten feet from the edge of existing unpaved roads, provided, however, that unpaved utility access 

roads associated with exempt activities under 321 CMR 10.14(11) shall be addressed in and subject to 

the Division-approved operation and maintenance plan required thereunder” 

  

Please note that this determination addresses only the matter of state-listed species and their habitats. 

Feel free to contact me if you have any questions.  

  

Thank you, Ale 

  

  

Alexandra Echandi (Ale) 

Endangered Species Review Biologist 

Massachusetts Division of Fisheries & Wildlife 

Natural Heritage Endangered Species Program 

1 Rabbit Hill Road 

Westborough, MA 01581 

O: 508-389-6354 

C: 617-903-7977 

  

  

  

From: Susanna Sousa <Susanna.Sousa@gza.com>  

Sent: Tuesday, April 25, 2023 12:52 PM 

To: Echandi, Alexandra (FWE) <Alexandra.Echandi@mass.gov> 

Cc: Daniel Nitzsche <daniel.nitzsche@gza.com> 

Subject: NHESP 22-41036 - Confirmation of Exemption 

  

  

Hi Alexandra, 

I am sending you this email because your name is on correspondence regarding a preliminary review 

(NHESP 22-41036) for a MEPA EENF for the proposed West Parish Water Treatment Plant project. 

We are about to file a Notice of Intent and are looking for concurrence from NHESP confirming that this 

work is exempt under 321 CMR 10.14(10), as the proposed work within Priority Habitat will be within 

10-feet of an existing paved road. 

Attached to this email is the MEPA correspondence, as well as a locus and aerial map for your reference. 

  

Thank you, 

  

Susanna 

  

CAUTION: This email originated from a sender outside of the Commonwealth of 
Massachusetts mail system.  Do not click on links or open attachments unless you recognize 
the sender and know the content is safe.  
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Susanna G. Sousa 

Scientist I 

GZA | 1350 Main Street (Suite 1400) | Springfield, MA 01103 

o:  413.726.2106 |  c:  413.867.1938  |  susanna.sousa@gza.com  |  www.gza.com  |  

  
GEOTECHNICAL | ENVIRONMENTAL | ECOLOGICAL | WATER | CONSTRUCTION MANAGEMENT 

 
Known for excellence.  Built on trust. 

  

 
This electronic message is intended to be viewed only by the individual or entity to which it is addressed and may 

contain privileged and/or confidential information intended for the exclusive use of the addressee(s). If you are 

not the intended recipient, please be aware that any disclosure, printing, copying, distribution or use of this 

information is prohibited. If you have received this message in error, please notify the sender immediately and 

destroy this message and its attachments from your system. 

 
For information about GZA GeoEnvironmental, Inc. and its services, please visit our website at www.gza.com. 

 

This electronic message is intended to be viewed only by the individual or entity to which it is addressed and may 

contain privileged and/or confidential information intended for the exclusive use of the addressee(s). If you are 

not the intended recipient, please be aware that any disclosure, printing, copying, distribution or use of this 

information is prohibited. If you have received this message in error, please notify the sender immediately and 

destroy this message and its attachments from your system. 

 

For information about GZA GeoEnvironmental, Inc. and its services, please visit our website at www.gza.com. 
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Attachment 7: City of Westfield Order of Conditions 
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Attachment 8: City of Westfield Zoning Board of 
Appeals Site Plan Approval 
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90398-004/February 2024 01 42 00-1  References 

SECTION 01 42 00 

REFERENCES 

PART 1 – GENERAL 

1.01 SUMMARY 

A. Definitions and terminology applicable to all the Contract Documents are included in the 

General Conditions and Supplementary Conditions. 

1.02 REFERENCES 

A. Abbreviations and Acronyms: Common abbreviations that may be found in the Contract 

Documents are listed below: 

 

alternating current a-c 

ampere A 

Architectural Barriers Act ABA 

Americans with Disabilities Act ADA 

Americans with Disabilities Act Accessibility 

Guidelines 
ADAAG 

ante meridian a.m. 

average avg 

biochemical oxygen demand BOD 

brake horsepower bhp 

British thermal unit Btu 

Centigrade (or Celsius) C 

chlorinated polyvinyl chloride CPVC 

Code of Federal Regulations CFR 

cubic inch cu in 

cubic foot cu ft 

cubic yard cu yd, or CY 

cubic feet per minute cfm 

cubic feet per second cfs 

degree Centigrade (or Celsius) 
degrees C or 

ºC 
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degrees Fahrenheit 
degrees F or 

ºF 

diameter dia 

direct current d-c 

dollars $ 

each ea 

efficiency eff 

Fahrenheit F 

feet ft 

feet per hour fph 

feet per minute fpm 

feet per second fps 

figure Fig 

flange flg 

foot-pound ft-lb 

gallon gal 

gallons per hour gph 

gallons per minute gpm 

gallons per second gps 

gram g 

grams per liter g/L 

Hertz Hz 

horsepower hp or HP 

hour hr 

human-machine interface HMI 

inch in. 

inches water gage in. w.g. 

inch-pound in.-lb 

inside diameter ID 

iron pipe size IPS 
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thousand pounds kips 

thousand pounds per square inch ksi 

kilovolt-ampere kva 

kilowatt kw 

linear foot lin ft or LF 

liter L 

maximum max 

mercury Hg 

milligram mg 

milligrams per liter mg/l or mg/L 

milliliter ml 

millimeter mm 

million gallons per day mgd or MGD 

million gallons MG 

minimum min 

national pipe threads NPT 

net positive suction head NPSH 

net positive suction head available NPSHA 

net positive suction head required NPSHR 

nominal pipe size NPS 

number no. 

operator interface terminal OIT 

ounce oz 

ounce-force ozf 

outside diameter OD 

parts per hundred pph 

parts per million ppm 

parts per billion ppb 

polyvinyl chloride PVC 
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post meridian p.m. 

pound lb 

pounds per square inch psi 

pounds per square inch absolute psia 

pounds per square inch gauge psig 

pounds per square foot psf 

process control system PCS 

programmable logic controller PLC 

revolutions per minute rpm 

second sec 

specific gravity sp gr or SG 

square sq 

square foot sq ft or sf 

square inch sq in. 

square yard sq yd or SY 

standard std 

standard cubic feet per minute scfm 

total dynamic head TDH 

B. Definitions: Terminology used in the Specifications includes: 

1. “Indicated” refers to graphic representations, notes, or schedules on the Drawings, 

or to other paragraphs or schedules in the Specifications and similar locations in 

the Contract Documents.  

2. “Shown”, “noted”, “scheduled”, and “specified” are used to help the user locate the 

reference without limitation on the location. 

3. “Installer”, “applicator”, or “erector” is Contractor or another entity engaged by 

Contractor, either as an employee or subcontractor, to perform a particular 

construction activity, including installation, erection, application or similar Work. 

Installers shall be experienced in the Work that installer is engaged to perform. 

4. “Experienced”, when used with the term “installer” means having successfully 

completed a minimum of five previous projects similar in size and scope to this 

Project; being familiar with the special requirements indicated; being familiar with 
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Laws and Regulations; and having complied with requirements of authorities 

having jurisdiction and complying with requirements of the Supplier of the material 

or equipment being installed. 

5. Trades: Use of a term such as “carpentry” does not imply that certain construction 

activities must be performed by accredited or unionized individuals of a 

corresponding generic name, such as “carpenter”, unless otherwise indicated in 

the Contract Documents or required by Laws or Regulations. Such terminology 

also does not imply that specified requirements apply exclusively to trade 

personnel of the corresponding generic name. 

6. “Assigned specialists” and similar terms: Certain Sections of the Specifications 

require that specific construction activities be performed by specialists recognized 

as experts in those operations. Engage said specialists for those activities, and 

their engagement is a requirement over which Contractor has no option. These 

requirements do not conflict with enforcement of building codes and other Laws 

and Regulations. Also, such requirements are not intended to interfere with local 

trade union jurisdictional settlements and similar conventions. Such assignments 

shall not relieve Contractor of responsibility for complying with the requirements of 

the Contract Documents. 

C. Reference Standards: 

1. Refer to General Conditions, as may be modified by the Supplementary 

Conditions, relative to reference standards and resolving discrepancies between 

reference standards and the Contract Documents. Provisions of reference 

standards are in effect in accordance with the Specifications. 

2. Copies of Standards: Each entity engaged in the Work shall be familiar with 

reference standards applicable to its construction activity. Copies of applicable 

reference standards are not bound with the Contract Documents. Where reference 

standards are needed for a construction activity, obtain copies of standards from 

the publication source. 

3. Abbreviations and Names: Where reference standards, specifications, codes, 

manuals, Laws or Regulations, or other published data of international, national, 

regional or local organizations are referred to in the Contract Documents, the 

organization issuing the standard may be referred to by their acronym or 

abbreviation only.  

4. Following acronyms or abbreviations that may appear in the Contract Documents 

shall have the meanings indicated below. Listing is alphabetical by acronym. 

 

AA Aluminum Association 

AABC Associated Air Balance Council 

AAMA American Architectural Manufacturers Association 
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AASHTO American Association of State Highway and Transportation Officials 

ACI American Concrete Institute 

ACIFS American Cast Iron Flange Standards 

ACS American Chemical Society 

ADC Air Diffusion Council 

ADSC International Association of Foundation Drilling. 

AEIC Association of Edison Illuminating Companies 

AF&PA American Forest and Paper Association 

ABMA 
American Bearing Manufacturers Association (formerly Anti- Friction 

Bearing Manufacturers Association (ABMA)) 

AGA American Gas Association 

AGMA American Gear Manufacturers Association 

AHDGA American Hot Dip Galvanizers Association 

AI Asphalt Institute 

AIA American Institute of Architects 

AIChE American Institute of Chemical Engineers 

AISC American Institute of Steel Construction 

AISI American Iron and Steel Institute 

AITC American Institute of Timber Construction 

ALSC American Lumber Standards Committee 

AMA Acoustical Materials Association 

AMCA Air Movement and Control Association 

AMP 
National Association of Architectural Metal Manufacturers, 

Architectural Metal Products Division 

ANSI American National Standards Institute 

APA The Engineered Wood Association 

API American Petroleum Institute 

APHA American Public Health Association 

AREA American Railway Engineering Association 

ARI Air Conditioning and Refrigeration Institute 

ASA American Standards Association 
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ASAE American Society of Agricultural Engineers 

ASCE American Society of Civil Engineers 

ASHRAE 
American Society of Heating, Refrigerating and Air Conditioning 

Engineers 

ASME American Society of Mechanical Engineers 

ASNT American Society for Non-Destructive Testing 

ASQ American Society for Quality 

ASSE American Society of Safety Engineers 

ASTM American Society for Testing and Materials 

AWCI Association of the Wall and Ceiling Industry 

AWI Architectural Woodwork Institute 

AWPA American Wood Protection Association 

AWPI American Wood Preservers Institute 

AWS American Welding Society 

AWWA American Water Works Association 

BAAQMD Bay Area Air Quality Management District 

BHMA Builders Hardware Manufacturers Association 

BIA Brick Industry Association 

BOCA Building Officials and Code Administrators 

CBMA Certified Ballast Manufacturers Association 

CDA Copper Development Association 

CEMA Conveyor Equipment Manufacturers Association 

CGA Compressed Gas Association 

CISCA Ceilings and Interior Systems Construction Association 

CISPI Cast Iron Soil Pipe Institute 

CLFMI Chain Link Fence Manufacturers Institute 

CMAA Crane Manufacturers Association of America 

CPSC Consumer Product Safety Commission 

CRSI Concrete Reinforcing Steel Institute 

CSI Construction Specifications Institute 
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DIN 
Deutsches Institut fur Normung eV (German Institute for 

Standardization) 

DIPRA Ductile Iron Pipe Research Association 

EJCDC Engineers Joint Contract Documents Committee 

EJMA Expansion Joint Manufacturers Association, Inc. 

ETL 
Intertek Testing Services, Inc. (formerly ETL Testing Laboratories, 

Inc.) 

FCC Federal Communications Commission 

FEMA Federal Emergency Management Agency 

FHWA Federal Highway Administration 

FM Factory Mutual (FM Global) 

FRPI Fiberglass Reinforced Plastics Institute 

FS Federal Specification 

GA Gypsum Association 

GANA Glass Association of North America 

HEW United States Department of Health, Education and Welfare 

HI Hydraulic Institute 

HMI Hoist Manufacturers Institute 

HUD United States Department of Housing and Urban Development 

IBC International Building Code 

ICC International Code Council 

ICEA Insulated Cable Engineers Association 

IEEE Institute of Electrical and Electronics Engineers 

IESNA Illuminating Engineering Society of North America 

IFI Industrial Fasteners Institute 

IFCEA Insulated Power Cable Engineers Association 

IRI Industrial Risk Insurers 

ISA 
Instrumentation, Systems, and Automation Society (formerly 

Instrument Society of America) 

ISO Insurance Services Office 

IOS International Organization for Standardization 
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LPI Lightning Protection Institute 

MassDEP Massachusetts Department of Environmental Protection 

MassDOT Massachusetts Department of Transportation 

MIA Marble Institute of America 

ML/SFA Metal Lath/Steel Framing Association 

MS Military Specifications 

MSS Manufacturers’ Standardization Society 

MMA Monorail Manufacturers Association 

NAAMM National Association of Architectural Metal Manufacturers 

NACE National Association of Corrosion Engineers 

NAPF National Association of Pipe Fabricators, Inc. 

NARUC National Association of Regulatory Utilities Commissioners 

NBHA National Builders Hardware Association 

NBS 
United States Department of Commerce, National Bureau of 

Standards 

NCMA National Concrete Masonry Association 

NEC National Electric Code 

NELMA Northeastern Lumber Manufacturers’ Association 

NEMA National Electrical Manufacturers Association 

NESC National Electrical Safety Code 

NETA International Electrical Testing Association 

NFPA National Fire Protection Association 

NFRC National Fenestration Rating Council 

NGA National Glass Association 

NHLA National Hardwood Lumber Association 

NHPMA Northern Hardwood and Pine Manufacturers Association 

NIST 
United States Department of Commerce, National Institute of 

Standards and Technology 

NLGA National Lumber Grades Authority 

NRCA National Roofing Contractors Association 

NRMCA National Ready Mixed Concrete Association 
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NSF National Sanitation Foundation 

NSSGA National Stone, Sand, and Gravel Association 

NTMA National Terrazzo and Mosaic Association 

OSHA Occupational Safety and Health Administration 

PCA Portland Cement Association 

PCI Precast/Prestressed Concrete Institute 

PEI Porcelain Enamel Institute 

PFI Pipe Fabrication Institute 

PPI Plastics Pipe Institute 

PGMC Primary Glass Manufacturers Council 

PS Product Standards Section, United States Department of Commerce 

RCSC Research Council on Structural Connections (part of AISC) 

RMA Rubber Manufacturers Association 

SAE Society of Automotive Engineers 

SBCCI Southern Building Code Congress International, Inc. 

SCAQMD Southern California Air Quality Management District 

SCPRF Structural Clay Products Research Foundation 

SCTE Society of Cable Telecommunications Engineers 

SDI Steel Deck Institute 

SDI Steel Door Institute 

SIGMA Sealed Insulating Glass Manufacturing Association 

SJI Steel Joist Institute 

SMACNA Sheet Metal and Air Conditioning Contractor’s National Association 

SPI Society of the Plastics Industry 

SPIB Southern Pine Inspection Bureau 

SSPC Society for Protective Coatings 

SWI Steel Window Institute 

TCNA Tile Council of North America 

TEMA Tubular Exchanger Manufacturers Association 
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TIA/EIA 
Telecommunications Industry Association/Electronic Industries 

Alliance 

UBC Uniform Building Code 

UL Underwriters Laboratories, Inc. 

USAB United States Access Board 

USDOE United States Department of Energy 

USEPA United States Environmental Protection Agency 

USGBC United States Green Building Council 

USGS United States Geological Survey 

USPHS United States Public Health Service 

WCLIB West Coast Lumber Inspection Bureau 

WCMA Window Covering Manufacturers Association 

WCMA Wood Component Manufacturers Association 

MDMA Window and Door Manufacturers Association 

WWEMA Water and Wastewater Equipment Manufacturers Association 

WWPA Western Wood Products Association 

PART 2 – PRODUCTS (NOT USED) 

PART 3 – EXECUTION (NOT USED) 

END OF SECTION
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SECTION 01 45 23 

TESTING SERVICES FURNISHED BY OWNER 

PART 1 – GENERAL 

1.01 SUMMARY 

A. This specification addresses requirements for testing services specifically required to be 

provided by the Owner.  

B. This section does not apply to any Special Inspections as required by Section 01 45 33.  

C. Owner shall employ an independent testing entity to perform specified services as 

required by this specification. Owner shall pay for services provided by the independent 

testing entity. 

D. Inspection, sampling, and testing shall be as specified in the individual Specification 

Sections. 

E. Related Sections, but not limited to, the following: 

1. Section 01 75 00 – Checkout and Startup Procedures. 

2. Section 03 21 00 − Reinforcing Steel. 

3. Section 03 30 00 − Cast-in-Place Concrete. 

4. Section 04 05 13 – Masonry Mortaring. 

5. Section 04 05 16 – Masonry Grouting. 

6. Section 05 05 23 – Metal Fastening. 

7. Section 08 44 13 – Glazed Aluminum Curtain Wall System. 

8. Section 26 12 19 – Pad-Mounted Liquid-Filled Medium-Voltage Transformers. 

9. Section 31 00 01 − Earthwork. 

10. Section 31 05 16 − Aggregate Materials. 

11. Section 31 50 00 – Support of Excavation. 

12. Section 32 10 00 − Paving and Surfacing. 

13. Section 33 05 61 − Utility Structures. 

14. Section 33 24 00 – Storm Drains and Roof Drains. 

0
7

2
0

2
0
 

La
st

 M
od

ifi
ed

: 0
2/

28
/2

02
4 

at
 1

0:
41

A
M

 E
S

T



 

90398-004/February 2024 01 45 23-2  Testing Services Furnished by Owner 

15. Section 46 61 16 – Filter Media. 

1.02 ADMINISTRATIVE REQUIREMENTS 

A. Contractor’s Responsibilities: 

1. Provide laboratory representative samples of materials to be tested, in required 

quantities. 

2. Provide labor and facilities: 

a. To provide access to the Work to be tested, and where required, to 

Suppliers’ operations. 

b. To obtain and handle samples at the Site. 

c. To facilitate inspections and tests. 

d. For testing entity’s exclusive use for storage and curing of test samples. 

e. Forms for preparing concrete test beams and cylinders. 

3. Notify Owner, testing entity, and Engineer sufficiently in advance of operations to 

allow for assignment of personnel and scheduling of tests. 

4. Arrange with testing entity for additional services, sampling, and testing. 

5. Provide to testing entity the preliminary design mix proposed for concrete, and 

other material mixes that require testing by the testing laboratory. 

B. Testing Entity’s Responsibilities: 

1. Cooperate with Contractor and Engineer and provide qualified personnel promptly 

when notified. 

2. Perform specified inspections, sampling, and testing of materials and methods of 

construction; comply with applicable standards; ascertain compliance with 

requirements of the Contract Documents. 

3. Promptly notify Engineer and Contractor of irregularities or deficiencies in the Work 

observed during performance of services. 

4. Submit specified quantity of report copies of inspections and tests to Contractor 

and Engineer. 

5. Perform additional tests and services as required to ensure compliance with the 

Contract Documents. 

C. Report Requirements:  
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1. Electronic Submittal of testing reports. 

2. Include the following information: 

a. Date issued. 

b. Project title, number, and name of the Site. 

c. Testing laboratory name and address. 

d. Name and signature of inspector or person obtaining samples. 

e. Date of inspection or sampling. 

f. Record of temperature and weather. 

g. Date of test. 

h. Identification of material or product tested and associated Specification 

Section. 

i. Location in the Project. 

j. Type of inspection or test. 

k. Results of tests and observations regarding compliance with the Contract 

Documents. 

1.03 SUBMITTALS 

A. Submit copies of material and product test reports where required by the Contract 

Documents and as requested by Engineer. 

PART 2 – PRODUCTS (NOT USED) 

PART 3 – EXECUTION (NOT USED) 

END OF SECTION
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SECTION 01 45 33 

SPECIAL INSPECTIONS 

PART 1 – GENERAL 

1.01 THE REQUIREMENT 

A. This Section defines the requirements for Special Inspections as required by Section 

1704 of the International Building Code (IBC) and any State or local amendments.  

B. Either the Engineer of Record (EOR) or Registered Design Professional in Responsible 

Charge (RDPIRC) will prepare a Statement of Special Inspections, which identifies the 

type and extent of required Special Inspections.  

C. The Owner will retain one or more Special Inspections Agencies to perform Special 

Inspection services. These Agencies shall be independent from the Contractor and 

approved by the Building Official. The EOR may perform Special Inspection services 

where qualifications for a specific inspection task are met. 

D. The Contractor shall plan and conduct his operations as to schedule and allow Special 

Inspections, providing adequate time and safe access for inspections. The Contractor 

shall coordinate requirements for Special Inspections with the Special Inspections 

Agency. 

E. Special Inspections shall be in addition to inspections performed by Building Officials 

that are specified in IBC Section 104. 

F. Special Inspections shall be in addition to any Structural Observations required by IBC 

Section 1704.6. 

G. Special Inspections do not supersede other inspections and testing required by the 

Contract Documents to satisfy the Contractor’s quality control responsibility. Contractor 

shall be responsible for all costs associated with quality control requirements as required 

by other Sections of the Specifications.  

H. Special Inspections shall not relieve Contractor’s obligation to perform and complete 

work in accordance with Contract Documents. Results of Special Inspections activities, 

including any discrepancies that are noted or not noted, shall never constitute an 

acceptance of work that is not in accordance with the Contract Documents. 

I. This Section does not apply to construction equipment, shoring, earth retention systems, 

and temporary structures used by the Contractor in construction and not detailed in the 

Contract Documents. The Contractor shall be solely responsible for means, methods, 

techniques, sequences, or procedures of construction and any associated building code 

requirements. 
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1.02 RELATED WORK SPECIFIED ELSEWHERE 

A. Special Inspections requirements apply to work detailed in other Sections of the 

Specifications. Special Inspections requirements shall be in addition to any other 

inspection or quality control requirements detailed in other Sections of the Specifications. 

See individual Specification Sections for type of work in question. 

1.03 DEFINITIONS 

A. Periodic Special Inspections: The part-time or intermittent observation of work requiring 

Special Inspection by a Special Inspector who is present in the area where the work has 

been or is being performed and at the completion of the work. 

B. Continuous Special Inspections: The full-time observation of work requiring Special 

Inspection by a Special Inspector who is present in the area where the work is being 

performed. 

C. Engineer of Record (EOR): The engineer of each system in responsible charge for the 

design of each specific building system including structural, mechanical, electrical, and 

architectural components 

D. Registered Design Professional in Responsible Charge (RDPIRC): The RDPIRC in 

charge of Special Inspections during construction for each specific building system 

including structural, mechanical, electrical, and architectural components. The RDPIRC 

shall be a currently Registered Professional Engineer in the State or Commonwealth in 

which the project is located. The EOR may serve in this role. 

E. Special Inspections Agency: An established and recognized agency regularly engaged 

in conducting tests or furnishing inspection services, which has been approved by the 

Building Official and is retained by the Owner. The EOR may serve in this role where 

qualifications for specific inspection tasks are met. 

F. Special Inspector: Individual employed by or retained by the Special Inspections Agency 

who is qualified in inspection of specific aspects or components of the construction and 

conducts inspection activities in these specific aspects of the construction, as required 

by this Section. The EOR may serve in this role where qualifications for specific 

inspection tasks are met. 

G. Statement of Special Inspections: Document prepared by the EOR or RDPIRC and 

submitted to the Building Official which identifies the type and extent of required Special 

Inspections. 

H. Approved Fabricator: Fabricator who has been registered and approved by the Building 

Official to manufacture or fabricate specific components of the construction without 

Special Inspections. 
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1.04 REFERENCE SPECIFICATIONS, CODES, AND STANDARDS 

A. Without limiting the generality of the other requirements of the Specifications, all work 

herein shall conform to the applicable requirements of the following documents and all 

other documents referenced in the Specifications. All referenced Specifications, codes, 

and standards refer to the most current issue available at the time of Bid. 

1. International Building Code 

2. Massachusetts State Building Code 

3. ACI 318 – Building Code Requirements for Structural Concrete 

4. TMS 402/TMS 602 – Building Code for Masonry Structures/Specifications for 

Masonry Structures  

5. AISC – Code of Standard Practice 

6. AISC 341 – Seismic Provisions for Structural Steel Buildings 

7. AISC 360 – Specification for Structural Steel Buildings 

8. AISC 348 – Specification for Structural Joints Using High Strength Bolts 

9. AWS – Structural Welding Code 

10. ADMI – Aluminum Design Manual: A Specification for Aluminum Structures 

1.05 SUBMITTALS 

A. The Contractor shall submit the following in accordance with Section 01 33 00 - 

Submittal Procedures.  

1. The Contractor shall submit a written statement of responsibility to the Building 

Official and RDPIRC prior to beginning work. A statement is required from each 

Contractor who has responsibility for construction or fabrication of a main wind- or 

seismic-force-resisting system, designated seismic system, or a wind- or seismic-

resisting-component listed in the Statement of Special Inspections. 

2. The Contractor shall submit qualifications of any fabricators they intend to use that 

may qualify as Approved Fabricators to the Special Inspections Agency for review.  

B. The Special Inspections Agency shall submit the following in accordance with Section 01 

33 00 – Submittal Procedures. 

1. The Special Inspections Agency shall provide a statement of qualifications 

showing relative experience, training, and certification(s) for each Special 

Inspector to the Building Official, if requested. 
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2. The Special Inspections Agency shall review fabricator qualifications and submit 

them to the Building Official for approval as an Approved Fabricator if requested. 

3. Special Inspectors shall keep detailed inspection records, including all inspections, 

tests, similar services, and any discrepancies and corrections. Any discrepancies 

and corrections shall be reported to the Building Official, the EOR, and the 

RDPIRC in all required reports, unless otherwise required by the Building Official.  

4. The Special Inspections Agency shall submit Interim Reports to the Building 

Official and the RDPIRC documenting required Special Inspections and correction 

of any discrepancies at the frequency specified in the Statement of Special 

Inspections.  

5. The Special Inspections Agency shall submit to the Building Official and the 

RDPIRC a Final Report documenting required Special Inspections and correction 

of any discrepancies. The Final Report shall be submitted at a point in time agreed 

upon by the Owner and the Building Official at the Pre-inspection Meeting. 

6. Where work is done by Approved Fabricators, the Special Inspections Agency 

shall coordinate the submittal of a certificate of compliance to the Building Official, 

the EOR, and the RDPIRC. 

1.06 SPECIAL INSPECTOR QUALIFICATIONS 

A. Special Inspectors shall meet minimum qualifications established by the Building Official 

and shall be approved by the Building Official.  

1.07 OFF-SITE FABRICATIONS  

A. When structural elements or assemblies are fabricated off site, Special Inspections shall 

be performed in the fabricator’s shop unless the fabricator is an Approved Fabricator. 

Special Inspections are not required if work is done on the premises of an Approved 

Fabricator. 

B. Fabricators shall maintain detailed fabrication and quality control procedures to ensure 

workmanship and conformance with Contract Documents and reference standards. The 

Special Inspections Agency shall review the fabricator’s quality control procedures and 

coordinate required Special Inspections with the fabricator and the Contractor.  

C. The Contractor shall submit qualifications of fabricators seeking Approved Fabricator 

status to the Special Inspections Agency for review. Approval as an Approved Fabricator 

shall be given by the Building Official upon the recommendation of the Special 

Inspections Agency or upon review of the fabricator’s written fabrication procedures and 

quality control manuals that provide a basis for control of materials and workmanship, 

with periodic auditing of fabrication and quality control practices by an Approved Agency 

or the Building Official.  
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D. At completion of fabrication, the Approved Fabricator shall submit a certificate of 

compliance to the Owner or the RDPIRC for submittal to the Building Official stating that 

the work was performed in accordance with the approved Contract Documents. 

PART 2 – PRODUCTS (NOT USED) 

PART 3 – EXECUTION 

3.01 PRE-INSPECTION MEETING 

A. At least two weeks prior to beginning work, a Pre-inspection Meeting shall be held to 

discuss the Special Inspection procedures and submittals. The following parties shall 

participate: EOR, RDPIRC, Special Inspections Agency representative, Contractor, 

Subcontractors, Testing Agencies, and Building Official. The type of meeting (in-person 

or teleconference) and location of meeting shall be determined by the Building Official. 

3.02 STATEMENT AND SCHEDULE OF SPECIAL INSPECTIONS 

A. The Special Inspections Agency and all Special Inspectors are required to comply with 

all requirements of the Statement of Special Inspections and the Schedule of Special 

Inspections. Together, these documents identify materials, systems, components, and 

work that are required to have Special Inspections, the type and extent of Special 

Inspections, and whether they will be continuous or periodic. The Schedule of Special 

Inspections is included at the end of this Section. A form which may be used for the 

Statement of Special Inspections is also included at the end of this Section.  

3.03 SPECIAL INSPECTIONS AGENCY REQUIREMENTS AND RESPONSIBILITIES 

A. The Special Inspections Agency shall be an established and recognized agency 

regularly engaged in conducting tests or furnishing inspection services, which has been 

approved by the Building Official and is retained by the Owner. The Agency shall 

demonstrate competence, to the satisfaction of the Building Official, for the inspection of 

the specific aspects of construction or operation requiring Special Inspection.  

B. The Special Inspections Agency shall maintain detailed inspection records, including a 

copy at the jobsite, and all records shall be available upon request by the EOR, RDPIRC 

or the Building Official. The Agency shall submit all required reports to the EOR, 

RDPIRC and Building Official. Where EOR approval is required for corrections, the 

Special Inspector shall maintain copies of all related correspondence and submit with all 

required reports. The Agency shall coordinate all required Special Inspection activities 

with the Special Inspectors, the Contractor, and any fabricators and shall coordinate 

designation of fabricators as Approved Fabricators when requested.   
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3.04 SPECIAL INSPECTORS’ REQUIREMENTS AND RESPONSIBILITIES 

A. All Special Inspectors shall meet the qualification requirements determined by the 

Building Official for the specific type of inspection services they will be providing and 

shall be approved by the Building Official. Special Inspectors shall submit written 

documentation demonstrating their competence and experience or training to the 

Building Official for approval of their qualifications. 

B. Special Inspections shall be performed in accordance with all requirements of the 

Statement of Special Inspections, the Schedule of Special Inspections, the IBC, and any 

State or local amendments. Special Inspectors shall maintain detailed inspection 

records, including a copy at the jobsite, and all records shall be available upon request 

by the EOR, RDPIRC, or the Building Official. Special Inspectors shall submit all 

required reports to the RDPIRC and the Building Official. Where EOR approval is 

required for corrections, the Special Inspector shall maintain copies of all related 

correspondence and submit with all required reports. Special Inspectors shall coordinate 

inspection requirements and time when inspections can be conducted with the 

Contractor.  

C. Any discrepancies in work noted by the Special Inspector shall be brought to the 

immediate attention of the Contractor for correction. Special Inspectors shall coordinate 

correction of discrepancies with the Contractor. Any corrections of discrepancies that 

result in changes to the work as shown on the Contract Documents shall be approved by 

the EOR. If noted discrepancies are not corrected, the Special Inspector shall notify the 

Contractor, the EOR, the RDPIRC and the Building Official. All noted discrepancies and 

corrections shall be documented in all inspection records and all required reports. 

3.05 CONTRACTOR RESPONSIBILITIES  

A. Each Contractor responsible for the construction or fabrication of a main wind- or 

seismic-force-resisting system, designated seismic system, or a wind- or seismic-

resisting-component listed in the Statement of Special Inspections shall submit a 

Statement of Responsibility to the Building Official, RDPIRC, and EOR prior to the 

commencement of work. The Statement of Responsibility shall contain 

acknowledgement of the specific requirements contained in the Statement of Special 

Inspections.  

B. The Contractor shall coordinate requirements of Special Inspections with the Special 

Inspections Agency and the Special Inspectors and shall provide adequate time and 

access to conduct inspections. The Contractor is solely responsible for providing safe 

access and any necessary safety equipment required to conduct inspections. The 

Special Inspector shall not supervise, direct, control, or have authority over or be 

responsible for the Contractor’s means, methods, techniques, sequences, or procedures 

of construction, or the safety precautions and programs incident thereto, or for any 

failure of the Contractor to comply with Laws and Regulations applicable to the 

performance of the Work.  

La
st

 M
od

ifi
ed

: 0
2/

28
/2

02
4 

at
 1

0:
41

A
M

 E
S

T



 

 

90398-004/February 2024 01 45 33-7  Special Inspections 

C. Special Inspections shall not relieve the Contractor’s obligation to perform and complete 

work in accordance with the Contract Documents. Results of Special Inspections 

activities, including any discrepancies that are noted or not noted, shall never constitute 

an acceptance of work that is not in accordance with the Contract Documents.  

D. The Contractor shall provide advance notice of work to be conducted that will require 

Special Inspections. If the Special Inspector is delayed in inspecting the work due to 

inadequate notice or completion of the work, the Contractor shall reimburse the Owner 

for the cost of additional subsequent Special Inspections.  

E. The Contractor shall promptly correct any discrepancies noted by the Special Inspectors. 

Any corrections of discrepancies that result in changes to the work as shown on the 

Contract Documents shall be approved by the EOR. Where EOR approval is required, 

the Contractor shall report the discrepancy to the EOR in accordance with provisions of 

the General Conditions. The EOR will authorize any changes to the Contract Documents 

required for the correction in accordance with provisions of the General Conditions. 

Copies of all correspondence related to the correction shall be submitted concurrently to 

the Special Inspections Agency. 

3.06 BUILDING OFFICIAL OR AUTHORITY RESPONSIBILITIES 

A. The Building Official will approve qualifications of the Special Inspections Agency, all 

Special Inspectors, and any Approved Fabricators. The Building Official will approve all 

forms submitted by the Contractor, any Approved Fabricators, the EOR, the RDPIRC, 

the Special Inspections Agency, and the Special Inspectors. The Building Official and 

the Special Inspections Agency shall agree to the frequency of Interim Reports and the 

submittal deadline for the Final Report.  

3.07 RDPIRC RESPONSIBILITIES 

A. The RDPIRC shall complete the Statement of Special Inspections and the Schedule of 

Special Inspections, unless previously completed by the EOR. The Statement of Special 

Inspections form included in this Section shall be used unless the Building Official has a 

preferred form for the Statement of Special Inspections, in which case the Building 

Official’s form may be used and shall be completed by the RDPIRC.  

B. The RDPIRC shall review and coordinate certain aspects of the project, as determined 

by the Building Official, for compatibility with the design of the building, structure or 

building system, including, but not limited to, submittal documents prepared by others, 

deferred submittal documents and phased submittal documents. 

3.08 OWNER RESPONSIBILITES 

A. The Owner will retain a Special Inspections Agency to perform Special Inspections 

during construction. The Special Inspections Agency will retain the RDPIRC. 
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3.09 MINIMUM INSPECTION REQUIREMENTS 

A. Detailed requirements for Special Inspections are shown in the Statement of Special 

Inspections and the Schedule of Special Inspections, which references the IBC, 

applicable code standards, and any State or local amendments. Special Inspections 

shall be performed in accordance with all requirements of the Statement of Special 

Inspections, the Schedule of Special Inspections, the IBC, and any State or local 

amendments. Additional requirements for specific materials listed in other Sections of 

these Specifications shall also be satisfied. The frequency of inspections shall be 

continuous or periodic as indicated in the Schedule of Special Inspections and in 

accordance with applicable building codes. 

3.10 REPORTS 

A. Special Inspectors shall maintain detailed inspection records, including a copy at the 

jobsite, and all records shall be available upon request by the EOR, RDPIRC or the 

Building Official.  The Special Inspections Agency shall submit all required reports to the 

Building Official, EOR, and RDPIRC as agreed upon with the Building Official. Reports 

shall indicate the inspections and testing performed and whether work inspected was or 

was not completed in conformance to Contract Documents and any corrective measures 

taken. Where EOR approval is required for corrections, the Agency shall maintain copies 

of all related correspondence and submit with all required reports. 

3.11 SPECIAL INSPECTIONS FORMS 

A. This Section includes forms which may be used to meet requirements for written 

documentation during the performance of Special Inspections in accordance with the 

IBC. These forms may be replaced with forms meeting IBC requirements provided by 

the Building Official if available. 
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SCHEDULE OF SPECIAL INSPECTIONS (IBC 2021 VERSION) 

1.1 SCHEDULE OF SPECIAL INSPECTIONS—STEEL CONSTRUCTION (IBC 2021) 

Inspection Task Frequency Applicable to project Reference 
Standard 

IBC 
Reference CONT PER Y/N Agent 

1. Inspection Tasks Prior to Welding: 

AISC 360 
Section 
N.5.4 

1705.2.1 

a. Welder qualification 
records and continuity 
records 

    

1) Quality Assurance 
provided by inspector 

 O   

2) Quality Control 
provided by 
fabricator, erector, or 
contractor 

P    

b. WPS available P    

c. Manufacturer 
certifications for welding 
consumables available 

P    

d. Material identification 
(type/grade) 

 O   

e. Welder identification 
systema 

 O   

f. Fit-up of groove welds 
(including joint geometry)  

 O   

1) Joint preparations   

2) Dimensions 
(alignment, root 
opening, root face, 
bevel) 

  

3) Cleanliness 
(condition of steel 
surfaces) 

  

4) Tacking (tack weld 
quality and location) 

  

5) Backing type and fit 
(if applicable) 
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Inspection Task Frequency Applicable to project Reference 
Standard 

IBC 
Reference CONT PER Y/N Agent 

g. Fit-up of CJP groove 
welds of HSS T-, Y- and 
K-joints without backing 
(including joint geometry) 
- Quality Assurance 
provided by inspector 

 O   

AISC 360 
Section 
N.5.4 

1705.2.1 

1) Joint preparations   

2) Dimensions 
(alignment, root 
opening, root face, 
bevel) 

  

3) Cleanliness 
(condition of steel 
surfaces) 

  

4) Tacking (tack weld 
quality and location) 

  

h. Fit-up of CJP groove 
welds of HSS T-, Y- and 
K-joints without backing 
(including joint geometry) 
- Quality Control provided 
by fabricator, erector, or 
contractor 

P    

1) Joint preparations   

2) Dimensions 
(alignment, root 
opening, root face, 
bevel) 

  

3) Cleanliness 
(condition of steel 
surfaces) 

  

4) Tacking (tack weld 
quality and location) 

  

i.  Configuration and finish 
of access holes 

 O   

j. Fit-up of fillet welds  O   

1) Dimensions 
(alignment, gaps at 
root) 

  

2) Cleanliness 
(condition of steel 
surfaces) 

  

3) Tacking (tack weld 
quality and location) 
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Inspection Task Frequency Applicable to project Reference 
Standard 

IBC 
Reference CONT PER Y/N Agent 

k. Check welding equipment  O     

a Fabricator or erector, as applicable, shall maintain a system by which a welder who has welded a joint or 
member can be identified.  Stamps, if used, shall be the low-stress type. 

2. Inspection Tasks During Welding: 

AISC 360 
Section 
N.5.4 

1705.2.1 

a. Control and handling of 
welding consumables 

 O   

1) Packaging   

2) Exposure control   

b. No welding over cracked 
tack welds 

 O   

c. Environmental conditions  O   

1) Wind speed within 
limits 

  

2) Precipitation and 
temperature 

  

d. WPS followed  O   

1) Settings on welding 
equipment 

  

2) Travel speed   

3) Selected welding 
materials 

  

4) Shielding gas 
type/flow rate 

  

5) Preheat applied   

6) Interpass 
temperature 
maintained 
(min/max) 

  

7) Proper position (F, 
V, H, OH) 

  

e. Welding techniques  O   

1) Interpass and final 
cleaning 

  

2) Each pass within 
profile limitations 

  

3) Each pass meets 
quality requirements 
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Inspection Task Frequency Applicable to project Reference 
Standard 

IBC 
Reference CONT PER Y/N Agent 

f. Placement and 
installation of steel 
headed stud anchors 

P    

3. Inspection Tasks After Welding: 

AISC 360 
Section 
N.5.4 

1705.2.1 

a. Welds cleaned  O   

b. Size, length, and location 
of welds  

P    

c. Welds meet visual 
acceptance criteria 

P    

1) Crack prohibition    

2) Weld/base-metal 
fusion 

  

3) Crater cross section   

4) Weld profiles   

5) Weld size   

6) Undercut   

7) Porosity   

d. Arc strikes P    

e. k-areab P    

f. Weld access holes in 
rolled heavy shapes and 
built-up heavy shapesc 

P    

g. Backing removed and 
weld tabs removed (if 
required) 

P    

h. Repair activities P    

i. Document acceptance or 
rejection of welded joint 
or member 

P    

j. No prohibited welds have 
been added without the 
approval of the EOR 

 O   

b When welding of doubler plates, continuity plates or stiffeners has been performed in the k-area, 
visually inspect the web k-area for cracks within 3 in. of the weld. 
c After rolled heavy shapes (see AISC 360 Section A3.1c) and built-up heavy shapes (see AISC 360 
Section A3.1d) are welded, visually inspect the weld access hole for cracks. 
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Inspection Task Frequency Applicable to project Reference 
Standard 

IBC 
Reference CONT PER Y/N Agent 

4. Inspection Tasks Prior to Bolting: 

AISC 360 
Section 
N.5.6 

1705.2.1 

a. Manufacturer’s 
certifications available 
for fastener materials 

    

1) Quality Assurance 
provided by 
inspector 

O    

2) Quality Control 
provided by 
fabricator, erector, 
or contractor 

 P   

b. Fasteners marked in 
accordance with ASTM 
requirements 

 O   

c. Correct fasteners 
selected for the joint 
detail (grade, type, bolt 
length if threads are to 
be excluded from shear 
plane) 

 O   

d. Correct bolting 
procedure selected for 
joint detail 

 O   

e. Connecting elements, 
including the appropriate 
faying surface condition 
and hole preparation, if 
specified, meet 
applicable requirements 

 O   

f. Pre-installation 
verification testing by 
installation personnel 
observed and 
documented for fastener 
assemblies and methods 
used 

    

1) Quality Assurance 
provided by 
inspector 

 O   

2) Quality Control 
provided by 
fabricator, erector, 
or contractor 

P    

g. Protected storage 
provided for bolts, nuts, 

 O   
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Inspection Task Frequency Applicable to project Reference 
Standard 

IBC 
Reference CONT PER Y/N Agent 

washers, and other 
fastener components 

5. Inspection Tasks During Bolting: 

AISC 360 
Section 
N.5.6 

1705.2.1 

a. Fastener assemblies 
placed in all holes and 
washers and nuts are 
positioned as required 

 O   

b. Joint brought to the 
snug-tight condition prior 
to the pre-tensioning 
operation 

 O   

c. Fastener component not 
turned by the wrench 
prevented from rotating 

 O   

d. Fasteners are pre-
tensioned in accordance 
with the RCSC 
Specification, 
progressing 
systematically from the 
most rigid point toward 
the free edges 

 O   

6. Inspection Tasks After Bolting: 
AISC 360 
Section 
N.5.6 

1705.2.1 
a. Document acceptance 

or rejection of bolted 
connections 

P    

7. Steel elements of composite construction prior to concrete 
placement: 

AISC 360 
Section 

N.6 
1705.2.1 

a. Placement and 
installation of steel deck 

P    

b. Placement and 
installation of steel 
headed stud anchors 

P    

c. Document acceptance 
or rejection of steel 
elements 

P    

Structural Steel Definitions: 
Observe (O) – the inspector shall observe these items on a random basis.  Operations need not be 
delayed pending these inspections. 
Perform (P) – these tasks shall be performed for each welded joint or member. 
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1.2 STEEL CONSTRUCTION OTHER THAN STRUCTURAL STEEL (IBC 2021) 

Inspection Task Frequency Applicable to project Reference 
Standard 

IBC 
Reference CONT PER Y/N Agent 

1. Inspection or Execution Tasks Prior to Deck Placement: 

SDI 
QA/QC 

1705.2.2 

a. Verify compliance of 
materials (deck and all 
deck accessories) with 
construction documents, 
including profiles, 
material properties, and 
base metal thickness  

P    

b. Document acceptance or 
rejection of deck and 
deck accessories 

P    

2. Inspection or Execution Tasks After Deck Placement: 

SDI 
QA/QC 

1705.2.2 

a. Verify compliance of deck 
and all deck accessories 
installation with 
construction documents  

P    

b. Verify deck materials are 
represented by the mill 
certifications that comply 
with the construction 
documents 

P    

c. Document acceptance or 
rejection of installation of 
deck and deck 
accessories 

P    

3. Inspection or Execution Tasks Prior to Welding: 

SDI 
QA/QC 

1705.2.2 

a. Welding procedure 
specifications (WPS) 
available  

 O   

b. Manufacturer 
certifications for welding 
consumables available 

 O   

c. Material identification 
(type/grade) 

 O   
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Inspection Task Frequency Applicable to project Reference 
Standard 

IBC 
Reference CONT PER Y/N Agent 

d. Check welding equipment  O   

4. Inspection or Execution Tasks During Welding: 

SDI 
QA/QC 

1705.2.2 

a. Use of qualified welders  O   

b. Control and handling of 
welding consumables. 

 

 O   

c. Environmental conditions 
(wind speed, moisture, 
temperature) 

 

 O   

d. WPS followed  O   

5. Inspection or Execution Tasks After Welding: 

SDI 
QA/QC 

1705.2.2 

a. Verify size and location of 
welds, including support, 
sidelap, and perimeter 
welds  

P    

b. Welds meet visual 
acceptance criteria. 

 

P    

c. Verify repair activities. 

 

P    

d. Document acceptance or 
rejection of welds 

P    

6. Inspection or Execution Tasks Prior to Mechanical Fastening: 

SDI 
QA/QC 

1705.2.2 a. Manufacturer installation 
instructions available for 
mechanical fasteners 

 O   
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Inspection Task Frequency Applicable to project Reference 
Standard 

IBC 
Reference CONT PER Y/N Agent 

b. Proper tools available for 
fastener installation 

 O   

c. Proper storage for 
mechanical fasteners 

 O   

7. Inspection or Execution Tasks During Mechanical Fastening: 

SDI 
QA/QC 

1705.2.2 

a. Fasteners are positioned 
as required  

 O   

b. Fasteners are installed in 
accordance with 
manufacturer’s 
instructions 

 O   

8. Inspection or Execution Tasks After Mechanical Fastening: 

SDI 
QA/QC 

1705.2.2 

a. Check spacing, type, and 
installation of support 
fasteners  

P    

b. Check spacing, type, and 
installation of sidelap 
fasteners 

P    

c. Check spacing, type, and 
installation of perimeter 
fasteners 

P    

d. Verify repair activities. 

 

P    

e. Document acceptance or 
rejection of mechanical 
fasteners 

P    

9. Inspection of welding: 

SDI 
QA/QC 

1705.2.2 

a. Cold-formed steel deck     

1) Complete and 
partial joint 
penetration groove 
welds; multi-pass 
fillet welds; single-
pass fillet welds > 
5/16”; plug and slot 
welds 

X    
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Inspection Task Frequency Applicable to project Reference 
Standard 

IBC 
Reference CONT PER Y/N Agent 

2) Single-pass fillet 
welds < 5/16” 

 X   

3) Floor and roof deck 
welds 

 X   

b. Reinforcing steel     

AWS D1.4 1705.3.1 

1) Verification of 
weldability of 
reinforcing steel 
other than ASTM 
A706 

 X   

2) Reinforcing steel 
resisting flexural 
and axial forces in 
intermediate and 
special moment 
frames, and 
boundary elements 
of special structural 
walls of concrete 
and shear 
reinforcement 

X    

3) Shear 
reinforcement 

X    

4) Other reinforcing 
steel 

 X   

Structural Steel Definitions: 
Observe (O) – the inspector shall observe these items on a random basis.  Operations need not be 
delayed pending these inspections. 
Perform (P) – these tasks shall be performed for each welded joint or member. 
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1.3 SCHEDULE OF SPECIAL INSPECTIONS—OPEN-WEB STEEL JOISTS AND JOIST 
GIRDERS (IBC 2021) 

Inspection Task Frequency Applicable to project Reference 
Standard 

IBC 
Referenced CONT PER Y/N Agent 

1. Installation of open-web 
steel joists and joist girders: 

     

1705.2.3 

a. End connections – welding 
or bolted 

 X   SJI 
specifications 
listed in IBC 

Section 
2207.1 

b. Bridging – horizontal or 
diagonal 

 
 

 
 

   

1) Standard bridging  X   SJI 
specifications 
listed in IBC 

Section 
2207.1 

2) Bridging that differs 
from the SJI 
specifications listed in 
Section 2207.1 

 X    

d Where applicable, see also IBC Section 1705.13, Special Inspections for seismic resistance 
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2. SCHEDULE OF SPECIAL INSPECTIONS—CONCRETE CONSTRUCTION (IBC 2021) 

Inspection Task 
Frequency 

Applicable to 
project Reference 

Standard  
IBC 

Reference CONT PER Y/N Agent 

1. Inspect reinforcement, 
including prestressing tendons, 
and verify placement 

 X   ACI 318: Ch 
20, 25.2, 
25.3, 26.6.1-
26.6.3 

1705.3, 
1908.4 

2. Reinforcing bar welding:      AWS D1.4, 
ACI 318: 
26.6.4 

1705.3 

a. Verify weldability of reinforcing 
bars other than ASTM A706 

 X   

b. Inspect single-pass fillet welds, 
maximum 5/16” 

 X   

c. Inspect all other welds X    

3. Inspect anchors cast in 
concrete 

 X   ACI 318: 
17.8.2 

1705.3 
 

4. Inspect anchors post-installed 
in hardened concrete members f: 

 
 
 
X 

 
 
 
 
 
 
 
X 

  ACI 
318:17.8.2.4, 
ACI 318: 
17.8.2 

1705.3 
 

a. Adhesive anchors installed in 
horizontally or upwardly 
inclined orientations to resist 
sustained tension loads 

  

b. Mechanical anchors and 
adhesive anchors not defined in 
4. a 

  

5. Verify use of required design 
mix  

 X   ACI 318: Ch 
19, 26.4.3, 
26.4.4 

1705.3, 
1904.1, 
1904.2, 
1908.2, 
1908.3 

6. Prior to concrete placement, 
fabricate specimens for strength 
tests, perform slump and air 
content tests, and determine the 
temperature of the concrete 

X    ASTM C172, 
ASTM C31, 
ACI 318: 
26.5, 26.12 

1705.3, 
1908.10 

7. Inspect concrete and shotcrete 
placement for proper application 
techniques 

X    ACI 318: 
26.5 

1705.3, 
1908.6, 
1908.7, 
1908.8 

8. Verify maintenance of specified 
curing temperature and 
techniques  

 X   ACI 318: 
26.5.3-26.5.5 

1705.3, 
1908.9 

9. Inspect formwork for shape, 
location, and dimensions of the 
concrete member being formed 

 X   ACI 318: 
26.11.1.2(b) 

1705.3 
 

e Where applicable, see IBC Section 1705.13, Special Inspections for seismic resistance. 
f Specific requirements for special inspection shall be included in the research report for the anchor issued by an 
approved source in accordance with 17.8.2 in ACI 318, or other qualification procedures.  Where specific 

La
st

 M
od

ifi
ed

: 0
2/

28
/2

02
4 

at
 1

0:
41

A
M

 E
S

T



 

 

90398-004/February 2024 01 45 33-21  Special Inspections 

Inspection Task 
Frequency 

Applicable to 
project Reference 

Standard  
IBC 

Reference 
CONT PER Y/N Agent 

requirements are not provided, special inspection requirements shall be specified by the registered design 
professional and shall be approved by the building official prior to the commencement of the work. 
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3. SCHEDULE OF SPECIAL INSPECTIONS—DEEP FOUNDATION ELEMENTS (IBC 2021) 

Inspection Task Frequency Applicable to project IBC 
Reference CONT PER Y/N Agent 

1. Driven deep foundation elements: 

1705.7 

a. Verify element materials, sizes 
and lengths comply with the 
requirements 

X    

b. Determine capacities of test 
elements and conduct additional 
load tests, as required 

X    

c. Inspect driving operations and 
maintain complete and accurate 
records for each element 

X    

d. Verify placement locations and 
plumbness, confirm type and size 
of hammer, record number of 
blows per foot of penetration, 
determine required penetrations 
to achieve design capacity, record 
tip and butt elevations and 
document any damage to 
foundation element 

X    

e. Steel elements      1705.7, 
1705.2 

f. Concrete elements and concrete-
filled elements 

    1705.7, 
1705.3 

g. For specialty elements, perform 
additional inspections as 
determined by the registered 
design professional in responsible 
charge (Engineer) 

    1705.7 

2. Cast-in-place deep foundation elements: 

1705.8 

a. 
 

Inspect drilling operations and 
maintain complete and accurate 
records for each element 

X    

b. Verify placement locations and 
plumbness, confirm element 
diameters, bell diameters (if 
applicable), lengths, embedment 
into bedrock (if applicable) and 
adequate end-bearing strata 
capacity. Record concrete or 
grout volumes 

X    

c. 
 

Concrete elements     1705.8, 
1705.3 
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 3. Helical pier foundations. 
Information recorded shall 
include installation equipment 
used, pile dimensions, tip 
elevations, final depth, final 
installation torque and other 
pertinent installation data as 
required by the Engineer.  
Approved geotechnical report 
and Contract Documents shall 
be used to determine 
compliance. 

X    1705.9 

 4. Whenever there is reasonable 
doubt as to the structural 
integrity of a deep foundation 
element and engineering 
assessment shall be required, 
which shall include tests for 
defects performed in 
accordance with ASTM D4945, 
ASTM D5882, ASTM D6760 or 
ASTM D7949 or other approved 
method. 

    1705.10 
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4. SCHEDULE OF SPECIAL INSPECTIONS—PRECAST CONCRETE CONSTRUCTION (IBC 
2021) 

Inspection Task Frequency Applicable to project Reference 
Standard  

IBC 
Referenceg CONT PER Y/N Agent 

1. Inspect prestressed 
concrete for:  

X    ACI 318: 
26.10 

1705.3 

a. Application of prestressing 
forces 

  

b. Grouting of bonded 
prestressing tendons 

  

2. Inspect erection of precast 
concrete members  

 X   ACI 318: 
26.9 

1705.3 

3. For precast concrete 
diaphragm connections or 
reinforcement at joints 
classified as moderate or high 
deformability elements (MDE 
or HDE) in structures 
assigned to SDC C, D, E, or F, 
inspect such connections and 
reinforcement in the field for: 
 
 

    ACI 318: 
26.13.1.3 
 
ACI 550.5 

1705.3 

a. Installation of 

the 

embedded 

parts 

X      

b. Completion 

of the 

continuity of 

reinforcement 

across joints 

X      

c. Completion 

of 

connections 

in the field 

X      

4. Inspect installation 
tolerances of precast concrete 
diaphragm connections for 
compliance with ACI 550.5 

 X   ACI 318: 
26.13.1.3 

1705.3 
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5. Verify in-situ concrete 
strength, prior to stressing of 
tendons in post-tensioned 
concrete and prior to removal 
of shores and forms from 
beams and structural slabs.     

 X   ACI 318: 
26.11.2 

1705.3 

g Where applicable, see IBC Section 1705.13, Special Inspections for seismic resistance 
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5. SCHEDULE OF SPECIAL INSPECTIONS—MASONRY CONSTRUCTION – LEVEL 2 
QUALITY ASSURANCE (IBC 2021) 

Minimum Verification 

Applicable to project Reference Standard 
IBC 

Reference Y/N Agent TMS 402 TMS 602 

Prior to construction, verification 
of compliance of submittals 

   Art. 1.5 

1705.4 

Prior to construction, verification 
of f’m, except where specifically 
exempted by the Code 

   Art. 1.4B 

During construction, verification 
of slump flow and Visual Stability 
Index (VSI) when self-
consolidating grout is delivered to 
the project site 

   Art. 1.5, 
1.6.3 

 

Minimum Special Inspection 

Inspection Task 

Frequency Applicable to 
project 

Reference Standard IBC 
Reference 

CONT PER Y/N Agent TMS 402 
 

TMS 602  
 

1. As masonry 
construction 
begins, verify that 
the following 
comply: 

      

1705.4 

a. Proportions of 
site-prepared mortar 

 X    Art. 2.1, 
2.6A, 2.6C 

b. Grade, type and 
size of 
reinforcement, 
connectors, and 
anchor bolts 

 X    Art. 3.4, 
3.6A 

c. Sample panel 
construction 

 X    Art. 1.6C 

2. Prior to grouting, 
verify that the 
following comply: 

      

a. Grout space  X    Art. 3.2D, 
3.2F 

b. Placement of 
reinforcement, 
connectors, and 
anchor bolts 

 X   Sec. 6.1, 
6.3.1, 
6.3.6, 
6.3.7 

Art. 3.2E, 
3.4 

c. Proportions of 
site-prepared grout  

 X    Art. 2.6B, 
2.4 G.1.b 
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Minimum Special Inspection 

Inspection Task 

Frequency Applicable to 
project 

Reference Standard IBC 
Reference 

CONT PER Y/N Agent TMS 402 
 

TMS 602  
 

3. Verify 
compliance of the 
following during 
construction: 

      

1705.4 

a. Materials and 
procedures with the 
approved submittals 

 X    Art. 1.5 

1705.4 

b. Placement of 
masonry units and 
mortar joint 
construction 

 X    Art. 3.3B 

c. Size and location 
of structural 
members 

 X    Art. 3.3F 

d. Type, size, and 
location of anchors, 
including other 
details of anchorage 
of masonry to 
structural members, 
frames, or other 
construction 

 X   Sec. 
1.2.1(e), 
6.2.1, 
6.3.1 

 

e. Welding of 
reinforcement 

X    Sec. 
6.1.6.1.2 

 

f. Preparation, 
construction, and 
protection of 
masonry during cold 
weather 
(temperature below 
40°F) or hot weather 
(temperature above 
90°F) 

 X    Art. 1.8C, 
1.8D 

g. Placement of 
grout complies 

X     Art. 3.5, 
3.6C 

4. Observe 
preparation of 
grout specimens, 
mortar specimens, 
and/or prisms 

 X    Art. 
1.4B.2.a.3, 
1.4B.2.b.3, 
1.4B.2.c.3, 
1.4B.3, 
1.4B.4  

1705.4 
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6. SCHEDULE OF SPECIAL INSPECTIONS—MECHANICAL AND ELECTRICAL 
COMPONENTS (IBC 2021) 

Inspection Task Frequency Applicable to 
project Reference 

Standard 
IBC 

Reference CONT PER Y/N Agent 

1. Observe anchorage of electrical 
equipment for emergency and 
standby power systems in structures 
assigned to SDC C, D, E or F  

 X    1705.13.6 

2. Observe anchorage of other 
electrical equipment in structures 
assigned to SDC E or F  

 X    1705.13.6 

3. Observe installation and 
anchorage of piping systems 
designed to carry hazardous 
materials and their associated 
mechanical units in structures 
assigned to SDC C, D, E or F  

 X    1705.13.6 

4. Observe installation and 
anchorage of ductwork designed to 
carry hazardous materials in 
structures assigned to SDC C, D, E 
or F  

 X    1705.13.6 

5. Observe installation and 
anchorage of vibration isolation 
systems in structures assigned to 
SDC C, D, E or F where the 
approved construction documents 
require a nominal clearance of ¼ 
inch or less between the equipment 
support frame and restraint 

 X    1705.13.6 

6. Observe installation of 
mechanical and electrical 
equipment, including duct work, 
piping systems and their structural 
supports, where automatic fire 
sprinkler systems are installed in 
structures assigned to SDC C, D, E 
or F to verify one of the following: 

 X    1705.13.6 

a. Minimum clearances have been 
provided as required by Section 
13.2.3 ASCE 7. 

   

b. A nominal clearance of not less 
than 3 inches has been provided 
between fire protection sprinkler 
system drops and sprigs and: 
structural members not used 
collectively or independently to 

   

La
st

 M
od

ifi
ed

: 0
2/

28
/2

02
4 

at
 1

0:
41

A
M

 E
S

T



 

 

90398-004/February 2024 01 45 33-29  Special Inspections 

Inspection Task Frequency Applicable to 
project Reference 

Standard 
IBC 

Reference CONT PER Y/N Agent 

support the sprinklers; 
equipment attached to the 
building structure; and other 
systems’ piping. 

c. Where flexible sprinkler hose 
fittings are used, special 
inspection of minimum 
clearances is not required.   

   1705.13.6 

7. Observe anchorage of storage 
racks that are 8 feet or greater in 
height in structures assigned to SDC 
D, E or F  

     1705.13.7 

a. Materials used, to verify 
compliance with one or more 
of the material test reports in 
accordance with the 
approved construction 
documents 

 X     

b. Fabricated storage rack 
elements 

 X     

c. Storage rack anchorage 
installation 

 X     

d. Completed storage rack 
system, to indicate 
compliance with the 
approved construction 
documents 

 X     

8. Observe seismic isolation 
systems in seismically isolated 
structures assigned to SDC B, C, D, 
E or F during the fabrication and 
installation of isolator units and 
energy dissipation devices 

 X    1705.13.8 
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7. SCHEDULE OF SPECIAL INSPECTIONS—ARCHITECTURAL COMPONENTS (IBC 2021) 

Inspection Task Frequency Applicable to 
project Reference 

Standard 
IBC 

Reference CONT PER Y/N Agent 

1. Observe erection and fastening 
of exterior cladding, interior and 
exterior nonbearing walls and 
interior and exterior veneer in 
structures assigned to SDC D, E 
or F. 

Exceptions: 

 X    

1705.13.5 a. 
 

Exterior cladding, interior and 
exterior nonbearing walls, and 
interior and exterior veneer 30 
feet or less in height above 
grade or walking surface 

  

b. Exterior cladding and interior 
and exterior veneer weighing 5 
psf or less 

  

c. Interior nonbearing walls 
weighing 15 psf or less 

  

2. Observe anchorage of access 
floors in structures assigned to 
SDC D, E or F.  

 X    
1705.13.5.1 

3. Sprayed fire-resistant 
materials: 

 X    

1705.15 

a. Special inspection shall be 
based on the fire-resistance 
design as designated in the 
approved construction 
documents and shall be 
performed during construction, 
with an additional visual 
inspection after rough 
installation of electrical, 
automatic sprinkler, mechanical 
and plumbing systems, and 
suspension systems for ceilings, 
and before concealment, where 
applicable.  Required sample 
size shall not exceed 110% of 
that specified by referenced 
standards.  Special inspections 
and tests shall comply with 
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Inspection Task Frequency Applicable to 
project Reference 

Standard 
IBC 

Reference CONT PER Y/N Agent 

requirements of 1705.15.1 
through 1705.15.6 and shall 
include the following: 

1) Condition of substrates   

2) Thickness of application   

3) Density in pounds per cubic 
foot 

  

4) Bond strength 
adhesion/cohesion 

  

5) Condition of finished 
application 

  

4. Mastic and intumescent fire-
resistant coatings: 

 X    

1705.16 

a. Special inspections shall be 
based on the fire-resistance 
design as designated in the 
approved construction 
documents and shall be 
performed during construction.  
Additional visual inspection 
shall be performed after the 
rough installation and, where 
applicable, prior to the 
concealment of electrical, 
automatic sprinkler, mechanical 
and plumbing systems. 

  

5. Exterior Insulation and finish 
systems (EIFS): 

 X    

1705.17 

a.  
 

Special inspections are required 
for all EIFS applications.  
Exceptions: 

  

1) EIFS applications installed 
over a water-resistive 
barrier with a means of 
draining moisture to the 
exterior  

  

2) EIFS applications installed 
over masonry or concrete 
walls 
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Inspection Task Frequency Applicable to 
project Reference 

Standard 
IBC 

Reference CONT PER Y/N Agent 

b.  A water-resistive barrier coating 
complying with ASTM E2570 
requires special inspection of 
the water-resistive barrier 
coating where installed over a 
sheathing substrate 

  

6. Smoke control:  X    

1705.19 

a. 
 

Test scope shall be as follows:   

1) During erection of 
ductwork and prior to 
concealment for the 
purposes of leakage 
testing and recording of 
device location 

  

2) Prior to occupancy and 
after sufficient completion 
for the purposes of 
pressure difference 
testing, flow 
measurements and 
detection and control 
verification 
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Inspection Task Frequency Applicable to 
project Reference 

Standard 
IBC 

Reference CONT PER Y/N Agent 

7. Fire-resistant penetrations and 
joints: 

 X    

1705.18 

a. 
 

In buildings assigned to Risk 
Category III or IV, special 
inspections for through-
penetrations, membrane 
penetration firestops, fire-
resistant joint systems, and 
perimeter fire containment 
systems that are tested and 
listed in accordance with IBC 
Section 714.4.1.2, 714.5.1.2, 
715.3.1 and 715.4 shall be in 
accordance with Section 
1705.18.1 or 1705.18.2 
 
b. Approved agencies for 
smoke control testing shall 
have expertise in fire 
protection engineering, 
mechanical engineering, and 
certification as air balancers. 
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8. SCHEDULE OF SPECIAL INSPECTIONS—SOILS (IBC 2021) 

Inspection Task Frequency Applicable to 
project Reference 

Standard 
IBC 

Reference CONT PER Y/N Agent 

1. Verify materials below shallow 
foundations are adequate to achieve 
the design bearing capacity 

 X   

 1705.6 

2. Verify excavations are extended 
to proper depth and have reached 
proper material 

 X   

3. Perform classification and testing 
of compacted fill materials 

 X   

4. During fill placement, verify use of 
proper materials and procedures in 
accordance with provisions of the 
approved geotechnical report.  
Verify densities and lift thicknesses 
during placement and compaction of 
compacted fill 

X    

5. Prior to placement of compacted 
fill, inspect subgrade and verify that 
site has been prepared properly 

 X   

 

 
 
 

 

 

 

 

 9. Special Inspections Agency Contact Information: 

 
1. 

 
2. 

 
3. 

 
4. 
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STATEMENT OF SPECIAL INSPECTIONS 

PROJECT:    

LOCATION:   

PERMIT APPLICANT:   

APPLICANT’S ADDRESS:   

ARCHITECT OF RECORD:   

STRUCTURAL ENGINEER OF RECORD:   

MECHANICAL ENGINEER OF RECORD:   

ELECTRICAL ENGINEER OF RECORD:   

REGISTERED DESIGN PROFESSIONAL IN RESPONSIBLE CHARGE:   

This Statement of Special Inspections is submitted in accordance with Section 1704 of the International Building 

Code. It shall be considered in conjunction with the Schedule of Special Inspections included in this Specification 

Section 01 45 33. If applicable, it includes Requirements for Seismic Resistance and/or Requirements for Wind 

Resistance.  

 
Are Requirements for Seismic Resistance included in the Statement of Special Inspections?  Yes  No 

Are Requirements for Wind Resistance included in the Statement of Special Inspections?  Yes  No 

The Special Inspector(s) shall keep detailed records of all inspections, including a copy at the jobsite. All records shall 

be available upon request by the Engineer or the Building Official.  Any discrepancies shall be brought to the 

immediate attention of the Contractor. If the discrepancies are not corrected, the discrepancies shall be brought to the 

attention of the Building Official and the Engineer prior to completion of that phase of work. The Special Inspections 

Agency shall furnish Interim Reports to the Building Official and to the Engineer at the frequency indicated in the 

Statement of Special Inspections. A Final Report shall be submitted to the Building Official and the Engineer at the 

time agreed upon by the Owner and the Building Official. 

Frequency of Interim Report submittals to the Building Official:  

___ Weekly     ___ Bi-Weekly     ___ Monthly     Other; specify:____________________ 

Frequency of Interim Report submittals to the Engineer:  

___ Weekly     ___ Bi-Weekly     ___ Monthly     Other; specify:____________________ 

Special Inspections do not relieve the Contractor of the obligation to comply with the Contract Documents. Jobsite 

safety and means and methods of construction are solely the responsibility of the Contractor. 

Statement of Special Inspections Prepared by: 
 

Type or print name 

 

Signature Date 
 

Building Official’s Acceptance: 

Registered Design Professional’s Seal 
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Type or print name 

 

Signature Date 

STATEMENT OF SPECIAL INSPECTIONS 

REQUIREMENTS FOR SEISMIC RESISTANCE 

See the Schedule of Special Inspections for inspection and testing requirements.  

Seismic Design Category:   

Statement of Special Inspection for Seismic Resistance Required (Yes/No):     

Description of seismic force-resisting system subject to special inspection and testing for seismic 

resistance: 

 

Description of designated seismic systems in accordance with Chapter 13 of ASCE 7 subject to 

special inspection and testing for seismic resistance.  Special inspector shall verify that the label, 

anchorage and mounting of these systems conforms to the Contract Documents and Approved 

Submittals: 

 

 

Description of additional seismic systems and components requiring special inspections: 

Description of additional seismic systems and components requiring testing: 

Statement of Responsibility: 

Each Contractor responsible for the construction or fabrication of a system or component described above 

must submit a Statement of Responsibility. 
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STATEMENT OF SPECIAL INSPECTIONS 

REQUIREMENTS FOR WIND RESISTANCE 

See the Schedule of Special Inspections for inspection and testing requirements.   

Basic Wind Speed (3 second gust): __________ m.p.h. 

Wind Exposure Category:  __________ 

Statement of Special Inspection for Wind Resistance Required (Yes/No):  ___________ 

 

Description of main wind force-resisting system subject to special inspection for wind resistance: 

 

 

 

 

 

Description of wind force-resisting components subject to special inspection for wind resistance: 

 

Statement of Responsibility: 

Each Contractor responsible for the construction or fabrication of a system or component described above 

must submit a Statement of Responsibility. 
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INTERIM REPORT OF SPECIAL INSPECTIONS 

City/County of: 

Project Name/Address: 
 
 
 
 
 

 
 

Inspection Type(s) Coverage: 

 Continuous  Periodic 

Describe Inspections Made, Including Locations: 
 
 

Tests Made: 
 
 

Total Inspection 
Time Each Day 

Date:       

Hours:       

List items requiring Special Inspection, and any discrepancies and corrections. If Engineer approval is 
required for any corrections, note this, and indicate that approval was obtained. Attach copies of all related 
correspondence.  
 
 
 
 
 
 
 
 
 
 
 

Comments: 
 
 
 
 
 
 
 
 
 

 

To the best of my knowledge, work inspected was in accordance with the Contract Documents and 

applicable standards except as noted above. 

Signed:  Date:   

Print Full Name:   I.D.:  

Phone Number:    
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This report is to be submitted to the Building Official and the Engineer. A copy shall be maintained 

at the jobsite. 
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FINAL REPORT OF SPECIAL INSPECTIONS 

PROJECT:    

LOCATION:   

PERMIT APPLICANT:   

APPLICANT’S ADDRESS:   

  

ARCHITECT OF RECORD:   

STRUCTURAL ENGINEER OF RECORD:   

MECHANICAL ENGINEER OF RECORD:   

ELECTRICAL ENGINEER OF RECORD:   

REGISTERED DESIGN PROFESSIONAL IN RESPONSIBLE CHARGE:   

To the best of my information, knowledge, and belief, Special Inspections required for this Project in 

accordance with Section 1704 of the International Building Code and any State or local amendments have 

been performed, and all work has been completed in accordance with the Contract Documents and all 

applicable standards, except as indicated. 

The Special Inspection program does not relieve the Contractor of the obligation to comply with the 

Contract Documents. Jobsite safety and means and methods of construction are solely the responsibility of 

the Contractor. 

This Final Report includes information submitted in previous Interim Reports numbered _______  to  

__________________, as well as any Special Inspections, discrepancies, and corrections occurring since 

the last Interim Report, dated _____________________________. 

All items requiring Special Inspection are listed below. All inspections, tests, and similar services that were 

performed are listed and any discrepancies and corrections are indicated. If Engineer approval was 

required for any corrections, this is noted, and copies of all related correspondence are attached.  

 
 

 

 

 

 

(Attach 8 ½”x11” continuation sheet(s) if required to complete the description of corrections) 

Prepared By: 

 

 
Special Inspection Agency: 
 

Type or print name 

Special Inspector’s Seal 
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Signature Date 
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CONTRACTOR’S STATEMENT OF RESPONSIBILITY 

 

Each Contractor responsible for the construction or fabrication of a main-wind- or seismic-force-resisting 

system, designated seismic system, or a wind- or seismic-resisting-component listed in the Statement of 

Special Inspections must submit this Statement of Responsibility prior to commencement of work on the 

system or component.  

 

Project:  

Contractor’s Name:  

Address:  

License No.:  

Description of building systems and components included in Statement of Responsibility: 

  

  

  

  

  

  

  

 

Contractor’s Acknowledgement of Special Requirements 

 

I hereby acknowledge that I have received, read, and understand the Statement of Special Inspections and its requirements. 

 

 

  

Name and Title (type or print) 

 

 

 

  

Signature  Date 
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FABRICATOR’S CERTIFICATE OF COMPLIANCE 

 

Each approved fabricator that is exempt from Special Inspection of shop fabrication and implementation 

procedures per Section 1704 of the International Building Code must submit this Fabricator’s Certificate of 

Compliance at the completion of fabrication. 

 

Project:  

Fabricator’s Name:  

Address:  

Description of structural members and assemblies that have been fabricated: 

  

  

  

  

  

  

  

  

  

  

  

  

 

I hereby certify that items described above were fabricated on my premises in strict accordance with the Contract Documents 

and applicable standards. 

 

 

  

Name and Title (type or print) 
 

 

 

  

Signature  Date 

 

Attach copy of Building Official’s approval of fabricator as an Approved Fabricator. 
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NOTIFICATION OF FAILURE TO CORRECT DISCREPANCY 

 

City/County of: 

Project Name/Address: 
 

List discrepancies, proposed correction, and Contractor response. If Engineer approval is required for any 
corrections, note this, and indicate whether approval was obtained. Attach copies of all related correspondence.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Comments: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Signed:  Date:   

Print Full Name:   I.D.:  

Phone Number:    

This report is to be submitted to the Building Official, the Contractor, and the Engineer.  
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END OF SECTION
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SECTION 01 51 00 

TEMPORARY UTILITIES 

PART 1 – GENERAL 

1.01 SUMMARY 

A. Contractor shall provide temporary utilities required for the Project and to complete the 

Work. 

1. Make arrangements with utility service companies for temporary services and 

obtain required permits and approvals for temporary utilities. 

2. Pay utility service costs, including connection fees, required for the Work as 

needed. 

3. Continuously maintain adequate utilities for all purposes during the Project, until 

removal of temporary utilities and temporary facilities. At minimum, provide and 

maintain temporary utilities through Substantial Completion and removal of 

temporary field offices and sheds. 

4. Maintain, including cleaning, temporary utilities and continuously provide 

consumables as required. 

5. Temporary utilities and temporary facilities shall be adequate for personnel using 

the Site and requirements of Project. 

6. Provide temporary utilities and temporary facilities in compliance with all applicable 

Laws and Regulations and, when applicable, requirements of utility owners. 

B. Provide the following temporary utilities: 

1. Electricity and lighting. 

2. Telephone, communications, and Internet. 

3. Heating. 

4. Sanitary facilities. 

5. Water service. 

6. First-aid facilities. 

7. Fire protection. 
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1.02 ADMINISTRATIVE REQUIREMENTS 

A. Use of Owner’s System: 

1. Existing Utility Systems: Do not use systems in existing buildings or structures for 

temporary utilities without Owner’s written permission and mutually acceptable 

basis agreed upon by the parties for proportionate sharing of costs between 

Owner and Contractor. 

2. Use of Permanent Utility Systems Provided Under the Project: 

a. Permanent lighting, non-potable water, heating, ventilating, and fire 

protection systems and first-aid facilities may be used to provide temporary 

utilities and temporary facilities if the following are met: 

1) Obtain Owner’s written permission to use permanent systems. 

2) Permanent systems to be used for temporary utilities or temporary 

facilities shall have achieved Substantial Completion, including 

complete functionality of all controls. 

3) Contractor shall pay all costs while using permanent system, including 

operation, maintenance, replacement of consumables, and provide 

replacement parts. 

b. Do not use the following permanent facilities: 

1) Telephone and communication facilities. 

2) Sanitary facilities. 

1.03 SYSTEM DESCRIPTION 

A. Electricity and lighting: 

1. Contractor shall provide electrical and lighting service for construction field offices, 

sheds, storage containers, etc. and as required for the Work. 

2. General 120/240 V service requirements: 

a. Contractor shall provide 120/240 V, single phase, 3-wire temporary system 

for small power requirements and general lighting. 

b. Contractor shall provide main disconnect, overcurrent protection, meter 

outlet, branch circuit breakers, and wiring for temporary service to the 

Contractor’s field office service connections. Contractor shall provide 

equipment and appurtenances in accordance with electricity service provider 

and applicable standards and codes 
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c. Contractor shall register the 120/240 V electrical service meter in the 

Contractor’s name and shall be responsible for electrical charges at no 

additional cost to the Owner. 

d. Contractor shall provide electrical service other than 120/240 V, single 

phase, 3-wire service as required for the Work at the Contractor’s own 

expense. 

3. General lighting requirements: 

a. Contractor shall provide a minimum of 10 foot candles for enclosed and 

partially enclosed structures for performing the Work. 

b. Contractor shall provide a night lighting circuit for security. Light intensity 

shall be a minimum of 2 foot candles.  

4. Contractor shall energize the electrical system 15 minutes prior to and following 

regular work day hours at the Site. Required from Monday through Friday, all 

inclusive. 

5. Contractor shall energize the night lighting system at end of typical working day 

and de-energize at start of typical working day. System shall be continuously 

energized on Saturdays, Sundays, and holidays. 

6. Contractor shall provide an independent grounding cable connected directly to the 

structure, building, and equipment for erection and fabrication by electrical 

welders. Grounding by adjacent conduit, piping, etc. shall be prohibited at the Site. 

7. Contractor shall coordinate usage of temporary electrical system with 

Subcontractors, Suppliers, and Owner including the following: 

a. Usage is suitable for 120V, single phase, 60 Hz operation with a maximum 

operating input of 1,500 volt-amperes. 

b. One unit connected to a single outlet. 

c. Restrict usage in case of overloading circuits to correct loading.  

B. Telephone, communications, and Internet: 

1. Contractor shall provide temporary telephone and communications required for its 

operations at the Site and for summoning emergency medical assistance. 

2. Contractor shall provide individual, direct high-speed Internet service (DSL or 

cable), at minimum 50 Mbps up and down Internet speed, with hardwired 

networking up to four persons and Wi-Fi. 
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C. Heating: 

1. Contractor shall provide temporary heating, ventilation coverings and enclosures 

necessary to protect the Work and materials against wetness and temperature 

damage, to dry out the Work, and to facilitate the Work in structures. 

2. Equipment, fuel, materials, personnel and methods used shall be adequate to 

maintain critical installation temperatures and ventilation of Work at all times in 

areas where necessary to perform the Work. 

3. Enclosed structures shall have a minimum temperature of 50°F, unless otherwise 

specified, where Work is performed. 

4. Contractor shall provide sufficient heat to maintain a minimum temperature of 65°F 

before and during application of interior finishing, painting, coating, etc. 

5. Contractor shall replace any Work damaged by dampness or insufficient/abnormal 

heating at no cost to the Owner.  

D. Sanitary facilities: 

1. Contractor shall provide suitably enclosed chemical or self-contained toilets for 

Contractor’s employees and visitors to the Site. Location of temporary toilets shall 

be acceptable to Owner and screened from public observation. 

2. Facilities shall be maintained and provided in accordance with State or 

Commonwealth Labor Regulations and local ordinances. Contents shall be 

removed and disposed in accordance with local and state or Commonwealth 

regulations as required. 

3. Contractor shall be prohibited from committing nuisances within, on, or in the 

vicinity of the Site. 

E. Water service: 

1. Owner shall provide temporary non-potable water service to the Contractor for the 

Work, including for construction purposes, fire protection, field office, and cleaning 

purposes. 

a. Contractor shall obtain Owner approval prior to connection to the Owner’s 

non-potable water systems for non-potable water use during construction. 

Contractor shall be responsible for providing an approved backflow 

prevention device to be inspected and tested by the Owner at its discretion.  

b. Non-potable water provided by the Owner shall be conserved and not used 

unnecessarily. Contractor shall obtain Owner approval prior to using large 

volumes of non-potable water, such as those required for testing, startup, 

and commissioning activities. 
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2. Contractor shall provide potable water for Contractor’s personnel either by bottled 

water or portable containers. The Owner will not provide any potable water to the 

Contractor. 

3. Contractor shall provide temporary hose bibs, hoses, and watertight barrels for the 

distribution of non-potable water. 

4. Contractor shall provide freeze protection for non-potable water service.  

F. First-aid facilities: 

1. Contractor shall provide temporary first-aid stations at or immediately adjacent to 

the Site’s major work areas. Contractor shall provide temporary first-aid stations 

inside its temporary field office. Locations of first-aid stations shall be determined 

by Contractor’s safety representative. 

2. Contractor shall provide list of emergency telephone numbers at each hardwired 

telephone at the Site. List shall be in accordance with the list of emergency contact 

information required in Section 01 31 19 − Project Meetings. 

G. Fire protection:  

1. Contractor shall comply with NFPA 241, Safeguarding Construction, Alteration, 

and Demolition Operations, and requirements of fire marshals and authorities 

having jurisdiction at the Site. 

2. Contractor shall provide temporary fire exits, fire extinguishers, hoses and safety 

devices as required by authorities having jurisdiction. 

3. Contractor shall notify Engineer, Owner, and fire marshals in the event of fire at 

the Site including, but not limited to, fuel tanks and similar hazardous utilities and 

devices. Contractor shall cooperate with Owner of fuel tank and utilities to prevent 

occurrence of fire or explosion.  

4. Contractor shall perform safety precautions and comply with fire marshal’s 

instructions in the event of fire.  

PART 2 – PRODUCTS 

2.01 EQUIPMENT 

A. Materials and equipment for temporary systems may be new or used but shall be 

adequate for purposes intended and shall not create unsafe conditions and shall comply 

with all applicable Laws and Regulations. 

B. Provide required materials, equipment, and facilities, including piping, wiring, and 

controls. 
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C. Electrical system requirements: System shall consist of wiring, switches, insulated 

supports, poles, fixtures, sockets, receptacles, lamps, guards, cutouts and fuses as 

required for completion of the Work. 

PART 3 – EXECUTION 

3.01 INSTALLATION 

A. Install temporary facilities in neat, orderly, manner, and make structurally, mechanically, 

and electrically sound throughout. 

B. Location of Temporary Utilities and Temporary Facilities: 

1. Locate temporary systems for proper function and service. 

2. Temporary systems shall not interfere with or provide hazards or nuisances to the 

Work under this and other contracts, movement of personnel, traffic areas, 

materials handling, hoisting systems, storage areas, finishes, and work of utility 

companies. 

3. Do not install temporary utilities on the ground, with the exception of temporary 

extension cords, hoses, and similar systems in place for short durations. 

C. Modify and extend temporary systems as required by progress of the Work. 

3.02 MAINTENANCE 

A. Maintain temporary systems to provide safe, continuous service as required. 

B. Properly supervise operation of temporary systems: 

1. Enforce compliance with all applicable Laws and Regulations. 

2. Enforce safe practices. 

3. Prevent abuse of services. 

4. Prevent nuisances and hazards caused by temporary systems and their use. 

5. Prevent damage to finishes. 

6. Ensure that temporary systems and equipment do not interrupt continuous 

progress of construction. 

C. At the end of each work day, check temporary systems and verify that sufficient 

consumables are available to maintain operation until work is resumed at the Site. 

Provide additional consumables if the supply on hand is insufficient. 
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D. Contractor shall replace broken and burned out lamps, blown fuses, and damaged wiring 

and appurtenances as required to maintain adequate and safe operating conditions. 

E. Contractor shall permit subcontractors and others at a mutually agreed arrangement to 

use temporary electrical system that meet the following requirements: 

1. Equipment are suitable for 120 V, single phase, 60 Hz operation. 

2. Operating input does not exceed 1,500 volt-amperes. 

3. Single piece of equipment connected to one outlet. 

4. Contractor shall restrict use of equipment as required to prevent overloading 

circuits. 

3.03 CLOSEOUT ACTIVITIES 

A. Completely remove temporary utilities, facilities, equipment, and materials when no 

longer required. Repair damage caused by temporary systems and their removal and 

restore the Site to condition required by the Contract Documents; if restoration of 

damaged areas is not specified, restore to preconstruction condition. 

B. Contractor is responsible for and shall return to original condition those portions of 

permanent electric system used in completing the Work. 

C. Where temporary utilities are disconnected from existing utility, provide suitable, 

watertight or gastight (as applicable) cap or blind flange, as applicable, on service line, in 

accordance with requirements of utility owner. 

D. When permanent utilities and systems that were used for temporary utilities, upon 

Substantial Completion replace all consumables such as filters and light bulbs and parts 

used during the Work. 

END OF SECTION
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SECTION 01 52 00 

CONSTRUCTION FACILITIES 

PART 1 – GENERAL 

1.01 SUMMARY 

A. Contractor shall provide construction facilities for performance of the Work, including the 

following: 

1. Contractor’s field office, sheds, and storage containers that shall be erected within 

30 days of Notice to Proceed on the Project. 

2. Engineer’s field office provided with specified temporary utility services that shall 

be erected within 30 days of Notice to Proceed on the Project. 

3. Project signs and panels that shall be erected within 21 days of Notice to Proceed 

on the Project.  

1.02 FACILITY DESCRIPTION 

A. Contractor’s Field Office, Sheds, and Storage: 

1. Contractor shall provide and maintain a field office at the Site, including temporary 

utility services specified.  

2. Size and Furnishings: As required by Contractor 

3. Features: Exterior Contractor identification sign, night lighting for security, and 

temporary utilities specified in Section 01 51 00 − Temporary Utilities. 

4. Location: As shown on the Contract Documents. 

5. Contractor shall provide and maintain one set of Contract Documents, latest 

approved Shop Drawings, Field Orders, request for interpretations, clarification 

notices, Work Change Directives, proposal requests, Change Proposals, Change 

Orders, and other pertinent Project related correspondence.  

B. Engineer’s Field Office: 

1. Contractor shall provide Engineer’s field office for Resident Project Representative 

(RPR).  

2. Requirements:  

a. Separate structure with a minimum of 720 sq ft of floor area. 
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b. Separate covered porch with a minimum of 72 sq ft of floor area at main 

entrance to structure. Cover shall have separate roof and rainproof seal to 

main structure. 

c. Doors and windows provided with locking devices and hardware to prevent 

unauthorized entry. Door keys shall be provided to Engineer for the duration 

of the Project. Door keys will be returned to Contractor following completion 

of Project. 

d. Functional, totally enclosed restroom and mirror shall be provided.  

e. Minimum temporary utilities requirements: 

1) Heating: Maintain 68°F in winter. 

2) Cooling: Maintain 75°F in summer. 

3) Interior electrical outlets: Minimum one outlet per wall of structure. 

4) Electrical service: Adequate temporary electrical service for fully 

functional field office. 

5) Individual, direct line telephone service with equipment for up to four 

persons.  

6) Individual, direct high-speed internet service (DSL or cable), at 

minimum 50 Mbps up and down Internet speed, with hardwired 

networking up to four persons and Wi-Fi for exclusive use by the 

Engineer. 

7) Potable water service to water closet and lavatory. 

8) Interior and exterior lighting: Conforms to Section 01 51 00 − 

Temporary Utilities and as specified in this Section. 

3. Furnishing: 

 

2 Flat top desk, 2-1/2 x 5 feet, with drawers at each end 

1 Plywood drawing table, 3 x 6 feet tilt top with drafting stool 

12 Straight chairs 

2 
Four-drawer, legal size steel filing cabinets with lock and key (HON 

210P Series full-suspension files) 

1 23-gallon metal or heavy-duty plastic waste baskets with lids 

3 28-quart metal or heavy-duty plastic waste baskets 

1 Hanging drawing racks with appurtenances 
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2 Wall-mounted fire extinguishers 

1 Bookcase with 4 shelves, 3 feet wide 

3 Metal/plastic office folding tables, 30 x 60 inches (minimum) 

1 Metal/plastic office folding table, 30 x 96 inches (minimum) 

1 
Steel storage cabinets (72” H x 36” W x 24” D) with four adjustable 

shelves and locks 

1 
First aid cabinet (conforms with OSHA requirements for construction 

site of up to five people)  

2 Tilt/swivel type desk chairs 

1 4 cu ft capacity refrigerator 

1 1.4 cu. ft. countertop microwave with double-oven cart 

1 
Laser copying/printing/scanner/facsimile machine with local service 

contract (printing/scanning in full color up to 11” x 17” paper size) 

1 
Office hard drive (1 TB minimum) and router networked for up to 4 

personnel with high speed internet and 4-in-1 printer 

4. Exterior Engineer identification sign: 24” x 36” plywood sign painted white with 

blue, centered 3-inch high lettering with the following inscription: 

 Field Office 

 Hazen and Sawyer 

5. Location: As directed by the Owner and Engineer. 

6. Consumables: Contractor shall provide consumables and supplies for the 

Engineer’s Field Office including, but not limited to, waste basket heavy-duty 

liners, floor entry mats, mud-cleaning brushes, paper towels, toilet paper, printer 

ink, copying machine paper (all sizes), etc., for the duration of the Contract. 

7. Cleaning services: Contractor shall provide qualified, professional cleaning 

services to clean Engineer’s field office a minimum of two times per week for the 

duration of the Project. 

8. Contractor shall respond and address maintenance issues that occur at the 

Engineer’s field office with 24 hours notification. 

C. Project Identification Signs: 

1. Contractor shall provide in accordance with this Section. 

2. Contractor shall maintain project identification sign for the duration of the Contract. 
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3. Contractor shall remove and dispose of project identification sign at the completion 

of the Project when notified by the Engineer. 

4. Contractor shall not receive additional payment for deterioration or replacement of 

names and other pertinent sign information throughout the duration of the Project. 

1.03 SUBMITTALS 

A. Action/Informational Submittals: Project identification sign layout, details, and materials 

of construction. 

PART 2 – PRODUCTS  

2.01 COMPONENTS 

A. Project Identification Sign 

1. Sign Panel: 3/4-inch thickness (minimum) marine plywood rabbeted in a 2” x 4” 

wood frame. Panel shall be fastened to sign supports with six 3/8” dia galvanized 

bolts, nuts and washers (minimum). 

2. Sign Supports: Two, 4” x 4” treated wood posts.  

3. Fasteners and Hardware: Galvanized 

4. Painting: Supports, trim and back of sign panel shall be painted with two coats 

(minimum) of same paint for sign face. Paint shall be exterior grade paint, suitable 

for wood application and in accordance with Section 09 90 00 − Painting. 

5. Wording, Colors, and Arrangement: Provide project sign in accordance with the 

project sign template attached to the end of this Section. 

B. Massachusetts Department of Environmental Protection Sign 

1. A sign not less than 2 square feet or more than 3 square feet in size shall bear the 

words “Massachusetts Department of Environmental Protection (or “MassDEP”) 

File Number: 333-0832. 

2. The sign shall be placed in a location visible to the general public. 

PART 3 – EXECUTION (NOT USED) 

END OF SECTION
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SECTION 01 55 00 

CONTRACTOR ACCESS AND PARKING 

PART 1 – GENERAL 

1.01 SUMMARY 

A. Section lncludes:  

1. Contractor shall provide and maintain temporary laydown and employee parking 

areas and appurtenances required during the Project for use by Contractor, other 

contractors employed on the Project, Owner’s, and emergency vehicles, as shown 

on the Drawings. 

2. Contractor’s laydown and employee parking areas shall be designed and 

maintained by Contractor and shall be fully passable to vehicles in all weather 

conditions. 

1.02 ADMINSTRATIVE REQUIREMENTS 

A. General: 

1. The Contractor shall be responsible for maintenance and control of traffic in and 

out of the Site and at all points of vehicular ingress and egress affected by the 

Work. 

2. Construction-related vehicles and activities shall not impede or otherwise 

adversely affect the flow of regular traffic traveling on the roads leading to and 

adjacent to the Work location. 

3. Construction-related vehicles and activities shall be understood as including 

vehicles operated and activities undertaken by the Contractor (including its 

employees, Subcontractors and visitors).  Regular traffic shall be understood as 

referring to all vehicles other than construction- related vehicles. 

4. The Contractor shall ensure that construction-related trucks entering the work area 

do not queue on or along public roads. Queuing areas for all trucks entering or 

exiting the Site shall be limited to the areas of disturbance. Compliance with the 

restriction against the queuing of trucks on or along public roads shall be 

understood to be a material provision of this Contract. 

5. When equipment delivered under this Contract is transported as an "oversized 

load", the Contractor shall maintain traffic in accordance with the requirements of 

the various federal, State and City agencies having jurisdiction. 
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6. During the progress of the Work, the Contractor shall provide all temporary 

construction roads and walkways as required, and shall make ample provisions to 

prevent interference with the continued maintenance of vehicular traffic on 

roadways.  Any roadways damaged by the Contractor or his/her Subcontractors or 

materialmen shall be restored to their original condition upon notification by the 

Engineer that such repairs are required. Such restoration of the roadway shall be 

at the Contractor's expense.  Temporary walkways shall be removed, at the 

Contractor's expense, prior to acceptance of the Contract. 

B. Access roads: 

1. Contractor shall construct and maintain such temporary access roads as required 

to perform the Work. 

2. Contractor shall construct access roads, where possible, in locations over the 

areas of future road systems. 

3. Access roads shall be located within the property lines of the Owner unless the 

Contractor independently secures easements for use and convenience. 

a. Contractor shall submit written documentation to the Engineer for Contractor 

secured easements across privately held property.  

b. Easement agreements shall specify terms and conditions of use and 

provisions for Site restoration.  

c. Written release from property owner certifying that terms of the easement 

agreement have been complied by the Contractor shall be furnished to the 

Engineer prior to final payment. 

C. Use of existing access roads: 

1. Contractor will be allowed to use Owner’s existing roads as shown on the 

Drawings. 

2. Prevent interference with traffic on existing roads and parking areas. At all times, 

keep access roads and entrances serving the Site clear and available to Owner, 

Owner’s employees, emergency vehicles, and other contractors. Do not use 

access roads or site access gates for parking or storage of materials or equipment. 

3. Contractor shall indemnify and hold harmless Owner and Engineer from expenses 

caused by Contractor’s operations over existing roads and parking areas. 

4. Schedule deliveries to minimize use of driveways and site access gates. 

5. Contractor shall suitably maintain existing access roads at Contractor’s expense 

for the duration of the Contract time. 

0
3

2
6

1
9
 

La
st

 M
od

ifi
ed

: 0
2/

28
/2

02
4 

at
 1

0:
41

A
M

 E
S

T



 

 

90398-004/February 2024 01 55 00-3  Contractor Access and Parking 

D. Contractor parking areas: 

1. The Contractor Employees Parking Area(s) shall be adequately sized, and shall be 

provided for and maintained by the Contractor at its sole expense.  Contractor 

agrees that the Owner shall have no obligation to assist in obtaining nor to make 

available publicly-owned property for such purposes.  It is a contractual 

requirement that the Contractor implement and enforce this policy, and that the 

Contractor take any necessary or appropriate actions to ensure compliance with 

such parking policy by its and its Subcontractors’ employees.  The Contractor 

agrees to make appropriate efforts to encourage the practice of car-pooling by all 

such employees. 

2. The Contractor shall issue parking badges or stickers to such employees for their 

personal vehicles, in such form and with such associated documentation as the 

Engineer may approve, require or modify. 

3. The parking badges or stickers shall be displayed in a prominent location upon 

each employee’s vehicle, as may be approved, required or modified by the 

Engineer. 

4. Contractor employee vehicles shall park in area(s) within the contractor staging 

areas as shown on the Drawings. 

5. Contractor shall construct and maintain parking area at the Site. 

6. The Contractor shall procure offsite parking areas and be responsible for shuttling 

staff to and from the site if their parking needs exceed the available space 

designated on the Contract Drawings at no additional cost to the Owner. 

7. The Contractor shall be responsible for the safe and efficient movement of 

employees between the Contractor Employees Parking Area and the Contractor’s 

Work area. 

E. State/Commonwealth and local regulations: 

1. Contractor shall obtain and pay all cost associated with bonds required by 

authorized entity (i.e. State,  Commonwealth, or City Department of 

Transportation) for the use of State, Commonwealth, or City maintained roads. 

2. Contractors shall obey traffic laws and comply with requirements, rules and 

regulations of the authorized entity (i.e. State, Commonwealth, or City Department 

of Transportation), including local authorities having jurisdiction, to maintain 

warning signs, lights, barriers, etc. for the protection of traffic on public roadways. 

F. Site security: 
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1. Contractor shall safely guard all the Work, the Project, products, equipment, and 

property from loss, theft, damage, and vandalism until Substantial Completion. 

Contractor’s duty includes safely guarding Owner’s property in vicinity of the Work 

and Project, and other private property in the vicinity of the Project from injury and 

loss in connection with performance of the Project. 

2. Employ watchmen as required to provide required security and prevent 

unauthorized entry. 

3. Costs for security required under this Section shall be paid by Contractor. 

4. Make no claim against Owner for damage resulting from trespass. 

5. Pay full compensation for, or repair or replace, damage to property of Owner and 

others arising from failure to furnish adequate security. 

6. Provide temporary fencing in accordance with the Contract Documents. 

7. Security requirements specified in the Section shall begin as soon as the 

contractor delivers materials to the Site and/or begins work, and shall continue 

until the date of Final Completion. 

8. Procedures: 

a. Contractor shall conform to Owner’s security procedures and access 

restrictions at Site throughout entire Project.  

b. Contractor, including Subcontractors and Suppliers, shall comply with the 

following: 

1) Personnel Identification: All Contractor personnel shall wear at all 

times on-Site a badge bearing Contractor’s name, employee’s name 

and, as applicable, employee number. 

2) Parking: Do not park outside of designated Contractor staging area, 

which is shown on the Drawings. Prepare and maintain parking area 

as required. Personal vehicles are not allowed outside Contractor 

parking area. 

3) Contractor shall provide a daily sign-in and sign-out to the Owner. 

4) Contractor shall coordinate with the Owner to receive chlorine training 

for all Contractor staff on-site, including Subcontractors and Suppliers, 

to maintain compliance with the Owner’s Risk Management Plan 

(RMP). 
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9. Contractor shall provide and maintain temporary security fencing if existing 

security fencing or barriers are breached or temporarily removed for the Project at 

no additional cost to the Owner. Temporary security fencing shall be equal to 

existing, unless otherwise specified, and provided and maintained in a manner 

satisfactory to Engineer and Owner.  

1.03 SUBMITTALS 

A. Contractor Site Access Plan 

1. The Contractor shall submit to the Engineer and Owner site plans associated with 

each phase of their construction. At a minimum, the Contractor shall provide the 

phases shown on the contract documents along with a detailed site access plan 

associated with the demolition activities required for the sand bins, the backwash 

tank, the sand storage, slow sand filters no. 9, no, 10, and no. 15 through no. 18. 

2. Site access plans shall be to an engineering scale and at a minimum include the 

following: 

a. Overall site plan showing all five access gates. 

b. Internal access roads within the construction site needed for construction 

activities and emergency vehicles access. 

c. Parking areas for contractor staff and equipment. 

d. Contractor trailers. 

e. Staging and stockpile areas. 

f. If Owner parking is to be disrupted for construction activities, location for 

displaced Owner parking shall be provided onsite and shall be approved by 

the Owner. 

g. Temporary fencing and gates. 

3. Contractor site access plan shall also provide an estimated duration (schedule) 

under which the site access will be operating during the submitted conditions. 
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PART 2 – PRODUCTS (NOT USED) 

PART 3 – EXECUTION 

3.01 INSTALLATION 

A. Contractor shall determine if and where temporary fencing is necessary, unless existing 

security fencing is damaged, which will be determined by Engineer and Owner. 

B. Install temporary fencing used for site security in accordance with the Contract 

Documents and fence manufacturer’s instructions. Provide temporary fencing for site 

security so that integrity of site security is maintained throughout the Project. 

C. Maintain temporary fencing. Repair damage to temporary fencing and replace fencing 

when required to maintain site security. 

D. Remove temporary fencing when permanent site security fencing is in place and fully 

functional, or when otherwise directed by Owner or Engineer. 

END OF SECTION
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SECTION 01 55 26 

TRAFFIC CONTROL 

PART 1 – GENERAL 

1.01 THE REQUIREMENT 

A. The Contractor shall furnish all materials, labor, and equipment associated with 

maintenance of traffic require to perform construction activities within public rights-of-

way. Traffic control shall be in accordance with all local rules and regulations, including 

but not limited to the City of Westfield, MA. 

B. The Contractor shall be responsible for the procurement of all required permits 

associated with working within the public right-of-way. The Contractor shall coordinate 

with the City of Westfield Police Department for traffic control details when traffic in the 

public right-of-way is impacted by the Work. 

C. The Contractor shall control traffic within the site, in accordance with the Contract 

Drawings, and the requirements of this this specification. 

1.02 STREET SIGNS, MARKERS AND ROUTE MARKERS 

A. The Contractor shall move any existing street signs, markers, and route markers out of 

the construction limits of the project and install the street signs, markers, and route 

markers so that they will be visible to the traveling public, as long as there is sufficient 

right of way for these signs and markers outside of the construction limits. 

B. Near the completion of the project and when so directed by the Engineer, the Contractor 

shall move the signs and markers and install them in their proper location in regard to 

the finished pavement of the project. 

C. Any signs or markers which cannot be relocated due to lack of right-of-way, or any signs 

and markers which will no longer be applicable after the construction of the project, shall 

be stockpiled at locations directed by the Engineer for removal by others. 

D. The Contractor will be responsible to the Owner for any damage to any street signs and 

markers or route markers during the above described operations. 

E. No direct payment will be made for relocating, reinstalling, and/or stockpiling the street 

signs and markers and route markers as such work will be considered incidental. 
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PART 2 – MATERIALS 

2.01 CONSTRUCTION TRAFFIC CONTROL DEVICES 

A. Description  

1. The work covered herein consists of furnishing, erecting, maintaining, relocating, 

and removing traffic control devices in accordance with the Drawings, 

Specifications, MUTCD, or as directed by the Engineer. The MUTCD referred to in 

this provision shall be the current edition of the Manual on Uniform Traffic Control 

Devices for Streets and Highways, as prepared by the National Advisory 

Committee on Uniform Traffic Control Devices, including all standard documents 

referred to in the second paragraph of Section 1A-7 of the MUTCD. The current 

edition shall be the edition current on the date of advertisement for the Project. All 

traffic control devices furnished by the Contractor shall remain the property of the 

Contractor, unless otherwise required by the Contract. Traffic control devices shall 

include, but not be limited to signs, non-metallic drums, barricades, cones, 

delineators, temporary guardrail, temporary pavement marking, raised reflective 

pavement markers, flaggers and pilot vehicles, as required. 

B. Materials  

1. Unless otherwise required, materials used in the fabrication and installation of 

construction traffic control devices shall be in accordance with the applicable 

provision of the MUTCD. When traffic control devices are no longer required for 

traffic handling in the initial phase of construction requiring their use, they may be 

reused at various locations throughout the project provided the device is not 

defaced, is structurally sound, clean, and otherwise conforms to the above 

requirements. 

2. Traffic control devices which do not meet the requirements of this Section shall not 

be used; and, when during the life of a project, a device ceases to meet the 

requirements of this Section it shall be promptly removed and replaced with a 

conforming device at no additional compensation. The Engineer shall have the 

authority to determine the acceptability of the traffic control devices. 

C. Construction Methods  

1. Traffic control devices shall be installed at the inception of construction operations, 

and shall be properly maintained, relocated as necessary, cleaned, and operated 

during the time they are in use. They shall remain in place only as long as they are 

needed and shall be immediately removed thereafter. Where operations are 

performed in stages, only those devices that apply to the conditions present shall 

be left in place. 

2. The location, legends, sheeting, dimensions, number of supports, and horizontal 

and vertical placement of warning signs, barricades, and other traffic control 
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devices shall be as required by the Drawings or the MUTCD or as directed by the 

Engineer. The Contractor may submit for the Engineer’s consideration a method 

for handling traffic other than as shown on the Drawings. The alternate traffic 

handling plans shall not be used until they are approved by the Engineer in writing. 

During periods when not warranted, warning signs and other devices shall be 

removed from the work area, covered with specified material, or otherwise 

positioned so they do not convey their message to the traveling public. If covered, 

the covering material shall be exterior plywood and shall cover the entire face of 

the sign panel. The covering material shall be installed in such a manner that the 

sign panel will not be defaced. Covering material shall be maintained in a neat and 

workmanlike manner during its use. 

3. Weeds, brush, trees, construction materials, equipment, etc., shall not be allowed 

to obscure any traffic control device in use. 

4. If cones are used for delineation at night, each cone shall have any appropriate 

white reflectorized cone collar as detailed on the Drawings, or as directed by the 

Engineer. 

5. Competent and properly trained flaggers, properly attired and equipped, shall be 

provided as shown on the Drawings, when directed by the Engineer, or when the 

Contractor deems it necessary to safely handle traffic through the construction 

area. Contractor shall coordinate with the City of Westfield Police Department for 

traffic control details when traffic in the public right-of-way is impacted by the Work. 

D. The Contractor shall assume full responsibility for the continuous and expeditious 

maintenance of all construction warning signs, barricades, and other traffic control 

devices. Maintenance shall include repair and replacement of traffic control devices 

which, in the opinion of the Engineer, are damaged by traffic or other means, or 

deteriorated beyond effectiveness. Conditions covered under maintenance shall include 

but not be limited to replacement due to loss of reflectivity; replacement of broken 

supports; plumbing of leaning signs; cleaning of dirty signs, barricades, and other 

devices; repair of defaced sheeting and legend; and replacement of stolen or vandalized 

items. All items used for traffic control shall be maintained in a satisfactory condition. 

Failure to maintain all traffic control devices in a satisfactory condition may be cause for 

suspension of construction operations until proper traffic control is re-established. 

E. The Contractor shall continuously review and maintain all traffic handling measures to 

assure that adequate provisions have been made for the safety of the public and 

workers. 

2.02 STATIONARY CONSTRUCTION SIGNS 

A. Description - The work covered herein consists of furnishing, erecting, relocating, 

maintaining, and removing stationary signs necessary for controlling traffic. 
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B. Materials - Reflective sheeting shall be used on all sign facing and shall meet the 

requirements of AASHTO M268. The reflective sheeting shall be enclosed lens 

(Engineers grade) sheeting and shall have a smooth, sealed outer surface which will 

display the same color both day and night. The reflective sheeting on each sign shall 

have a smooth appearance. The reflective sheeting shall be applied in a workmanlike 

manner so that there are no bubbles or wrinkles in the material. 

1. The Contractor shall furnish a material certification in accordance with MassDOT 

Standard Specifications for all new and used reflective sheeting as required by the 

Engineer. 

C. Construction Methods - All work shall be in accordance with the requirements of Part 

2.01 of this Specification. 

2.03 TYPE III BARRICADES 

A. Description - The work covered herein consists of furnishing, erecting, maintaining, and 

removing Type III Barricades. 

B. Construction Methods - All work shall be in accordance with the requirements of Part 

2.01 of this Specification. 

2.04 PORTABLE TEMPORARY TRAFFIC CONTROL DEVICES 

A. Description - The work covered herein consists of furnishing erecting, relocating, 

maintaining, and removing portable temporary traffic control devices necessary for 

controlling traffic. Portable temporary traffic control devices shall include but not be 

limited to portable signs, non-metallic drums, barricades, cones, delineators, flaggers, 

pilot vehicles, and any other traffic control device not covered by any other Sections 

included in this Contract. 

B. Portable Signs - Reflective sheeting shall be used on all sign facing and shall meet the 

requirement of AASHTO M268. The reflective sheeting shall be enclosed lens 

(Engineers grade) sheeting and shall have a smooth, sealed outer surface which will 

display the same color both day and night. The reflective sheeting on each sign shall 

have a smooth appearance. The reflective sheeting shall be applied in a workmanlike 

manner so that there are no bubbles or wrinkles in the material. 

1. The Contractor shall furnish a material certification in accordance with MassDOT 

Standard Specifications for all new and used reflective sheeting as required by the 

Engineer. 

C. Non-Metallic Drums - The drums shall be made of plastic impact resistant material. The 

drums shall have a two-piece, breakaway design that will maintain its integrity upon 

impact throughout a temperature range of –20°F to 125°F. Upon impact the upper 

portion of the drum shall deform and breakaway from the base, minimizing damage to 
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drums or vehicles. The base and ballast shall remain in position and vehicle shall easily 

pass over it. 

1. The drums shall be designed to have two TYPE "A" or "C" light wells located on 

the top surface of the drums. The drums shall be designed with a top to completely 

seal the drums to prevent water from accumulating and freezing in the bottom of 

the drums. The base shall be designed to accommodate a sandbag of 40 lbs. to 

60 lbs. A sandbag with 50 lbs. of sand shall be supplied with each drum. 

2. The drums shall have an assembled minimum height of 36", a minimum outside 

base diameter of 21", and a combined minimum weight of 12 lbs. 

3. The Contractor shall be required to furnish the Engineer a sample drum and its 

specifications for approval prior to the delivery of drums of the project. 

4. The markings on drums shall be horizontal, circumferential, orange and white 

stripes six to eight inches wide, covering entire outside. The entire area of orange 

and white shall be reflectorized with the enclosed lens (Engineers grade) sheeting, 

except for the corrugation area where a 2" non-reflectorized band will be allowed. 

There shall be at least two orange and two white stripes on each drum. 

Reflectorized material shall have a smooth, sealed outer surface which will display 

the same approximate color day and night. The reflective sheeting shall meet the 

requirement of AASHTO M268. 

D. Construction Methods - All work shall be in accordance with the requirements of Part 

2.01 of this Specification. 

2.05 FLASHING ARROW PANELS 

A. Description - The work covered herein consists of furnishing, maintaining, moving, and 

relocating flashing arrow panels mounted on a trailer, truck, or other mobile unit, as 

shown on the Contract Drawings. 

B. Materials - The flashing arrow panels shall meet the requirements of the MUTCD 

(Section 6E) for a Type A panel. 

C. Construction Methods - All work shall be in accordance with the requirements of Part 

2.01 of this Specification. 

D. During periods of times that traffic is shifted from its normal pattern, a mobile flashing 

arrow panel shall be used at locations shown on the Drawings or at locations directed by 

the Engineer. 
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2.06 TEMPOARY CONCRETE BARRIERS 

A. Where roadways along the project site are adjacent to slopes steeper than 3:1 

(Horizontal : Vertical), temporary concrete barriers shall be provided along the edge of 

roadways. 

B. Concrete barriers shall be provided in accordance with MassDOT construction standard 

detail drawing numbers E403.1.0 through E403.3.0 for Temporary Concrete Barrier 

MASH TL-2 and shall be installed in accordance with MassDOT Standard Specifications 

for Highways and Bridges. 

PART 3 – EXECUTION (NOT USED) 

END OF SECTION
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SECTION 01 57 00 

TEMPORARY CONTROLS 

PART 1 – GENERAL 

1.01 SUMMARY 

A. Contractor shall provide and maintain methods, equipment, and temporary construction 

as required to control environmental conditions at the Site and adjacent areas. 

B. Maintain controls until no longer required. 

C. Temporary controls include, but are not limited to, the following: 

1. Dust control. 

2. Noise controls. 

3. Pest and rodent control. 

4. Pollution control.  

5. Owner’s Risk Management Plan. 

PART 2 – PRODUCTS (NOT USED) 

PART 3 – EXECUTION 

3.01 DUST CONTROL 

A. Contractor shall take measures to control dust from Contractor’s operations and prevent 

spillage of excavated materials on public roads. 

B. Contractor shall remove spillage of excavated materials, debris and dust from public 

roads by methods approved by Engineer. 

C. Contractor shall provide temporary dust-proof partitions where required to protect 

unaltered portions of existing structures and facilities and as directed by Engineer or 

Owner. Temporary partitions shall be provided where demolition Work is required, to 

protect equipment and material, and shall consist of the following: 

1. Wood studs with plywood on both sides and extend from floor to ceiling. 

2. Closure plate at floor and ceiling. 

3. One door (minimum) with hardware.  
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D. Contractor shall refer to applicable sections of local and state/commonwealth regulations 

on dust control for additional guidance. 

1. Contractor shall apply water at locations, quantities, and frequencies required by 

Engineer to control dust for nuisance prevention to Owner, Engineer, and 

properties in the vicinity of the Site. 

2. Dust control and cleaning measures shall be provided at no additional cost to the 

Owner. 

3.02 NOISE CONTROL 

A. Contractor’s vehicles and equipment shall minimize noise emissions to the greatest 

degree practicable. Provide mufflers, silencers, and sound barriers when necessary. 

B. Noise levels shall comply with Laws and Regulations, including OSHA requirements and 

local ordinances. 

C. Noise emissions shall not interfere with the work of the Owner or others. 

3.03 PEST AND RODENT CONTROL 

A. Provide rodent and pest control as required to prevent infestation of the Site and storage 

areas. 

B. Employ methods and use materials that do not adversely affect conditions at the Site or 

on adjoining properties. 

C. In accordance with laws and regulations, promptly and properly dispose of pests and 

rodents trapped or otherwise controlled. 

3.04 POLLUTION CONTROL 

A. General: 

1. Provide means, methods, and facilities required to prevent contamination of soil, 

water, and atmosphere caused by discharge of noxious substances from 

construction operations. 

2. Equipment used during construction shall comply with all applicable Laws and 

Regulations. 

B. Spills and Contamination: 

1. Provide equipment and personnel to perform emergency measures required to 

contain spills and to remove contaminated soils and liquids. Contractor shall 

immediately notify the Owner and Engineer of any spills. 
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2. Excavate contaminated material and properly dispose of off-site, and replace with 

suitable compacted fill and topsoil. 

3. Coordinate with the Contractor’s Emergency Response Plan and Spill 

Containment Program as required in Section 01 35 29 – Site-Specific Health and 

Safety Plan. 

C. Protection of Surface Waters: Implement special measures to prevent harmful 

substances from entering surface waters. Prevent disposal of wastes, effluents, 

chemicals, and other such substances in or adjacent to surface waters and open 

drainage routes, in sanitary sewers, or in storm sewers. 

D. Atmospheric Pollutants: 

1. Provide systems for controlling atmospheric pollutants related to the Work. 

2. Prevent toxic concentrations of chemicals and vapors. 

3. Prevent harmful dispersal of pollutants into the atmosphere. 

E. Solid Waste: 

1. Provide systems for controlling and managing solid waste related to the Work. 

2. Prevent solid waste from becoming airborne, and from discharging to surface 

waters and drainage routes. 

3. Properly handle and dispose of solid waste. 

3.05 OWNER’S RISK MANAGEMENT PLAN 

A. Contractor shall coordinate with the Owner to ensure compliance with the Owner’s Risk 

Management Plan during the course of the Project. As Work progresses, Contractor 

shall evaluate and adjust temporary controls as necessary to maintain compliance with 

the Owner’s Risk Management Plan. 

B. Contractor shall maintain a daily attendance log of all Contractor’s employees and other 

visits to the Site, including all Subcontractors and Suppliers. Contractor shall provide a 

daily attendance log to the Owner each morning and afternoon. 

C. The Owner stores chlorine gas at the Site for the purposes of water treatment, and has 

installed orange wind socks throughout the Site to determine the direction of wind in the 

event of an accidental release of chlorine gas. 

1. An orange wind sock is mounted to the roof of Regulator Houses 3 and 4. Provide 

temporary orange wind socks to replace the roof-mounted ones at Regulator 

Houses 3 and 4 after demolition of each structure. 
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2. Owner will provide chlorine gas training to Contractor’s employees and other 

visitors to the Site, including all Subcontractors and Suppliers. 

3. Contractor shall participate in Owner’s chlorine gas evacuation drills on an annual 

basis, at a minimum, and at any other frequency requested by the Owner. 

D. Contractor shall allow for safe delivery to chlorine gas cylinders to the existing 

Chlorination Building. Contractor shall maintain safe egress for the Owner, contractors, 

and vendors to exit the Site. 

E. Contractor shall be aware of safety when working in the vicinity of the existing 

Chlorination Building. 

END OF SECTION 
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SECTION 01 57 46 

SENSITIVE AREA CROSSING 

PART 1 – GENERAL 

1.01 SUMMARY 

A. Temporary wood matting shall be used to protect curbs, pavement, soft soils, wet soils, 

utilities, etcetera from potential damage caused by construction traffic. Mats shall be pre-

assembled and placed in line as needed per locations and dimensions as shown on the 

Construction Documents.  

B. Related Sections 

1. Section 31 05 19 – Geotextiles 

1.02 SUBMITTALS 

1. Contractor shall submit a set of shop drawings to the Engineer for his approval. 

The drawings may deviate from the Materials requirements of Paragraph 2.01; 

however, a design sealed by a MA PE will be required. If site conditions require a 

mat design larger than specified herein, the Contractor is to determine if the 

placement of two mats, front to back and staggered, may suffice. 

2. Geotextile: Submittal requirements as per Section 31 05 19  – Geotextiles. 

1.03 QUALITY ASSURANCE 

A. Bolts and nuts are not to protrude more than 0.5 inches outside the board. Overall mat 

dimensions are to be built to a tolerance of 6 inches +/- in width and length and ¼ inches 

in depth. 

PART 2 – PRODUCTS 

2.01 MATERIALS 

A. Lumber: Board lumber to be pressure treated 3-inch thick nominal timber by 10 inches 

wide. Length of lumber to be established by the dimension of matting (typically 12 feet 

by 10 feet); size mats for the bearing pressure required by Contractor’s equipment. 

Matting shall have two layers. The overall dimensions are typically 6”x10’x12’ to 

accommodate a track width of 116 inches. Twelve top boards and 4 bottom boards are 

to be used. Leave a one inch gap between top boards for passage of water. The four 

bottom ‘runners’ are to be placed in two groups of two boards each; each group spaced 

6 feet apart. Matting is to have at least four ‘grapple’ holes, eye hooks or other devices 

for use when mats are placed by heavy machinery. If matting proposed by contractor 
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has been used at other job sites, it may be used for this project provided that the 

Engineer has examined the matting and provided a written approval as to its structural 

integrity. No rotted, cracked, loose, broken, crushed or otherwise obviously defective 

matting may be used. 

B. Fasteners: The boards are to be fastened with a minimum of 90 carriage bolts. Bolts are 

to be 1 inch in diameter Type II Heavy Hex bolts (or stronger) with matching nuts. Bolts 

are to be of GR-5 quality.  

C. Geotextile: Shall meet the tenets of Section 31 05 19 – Geotextiles. 

PART 3 – EXECUTION 

3.01 INSTALLATION FOR USE 

A. Prior to mat placement, smooth out high spots and fill ruts for placement of geotextile 

fabric. 

B. Mats are to be placed on geotextile fabric. 

C. Mats are to be connected to each other as site conditions dictate. 

D. Mats are to be carefully placed by large equipment (e.g., backhoe) so as to preserve the 

integrity of the mats. Place mat with exposed or protruding bolts down for soil 

applications and up for pavement protection applications. Mats are to be monitored 

periodically by the Contractor to assure that the structural integrity of the matting 

remains. Crushed or damaged mats are to be removed and replaced.  

E. If additional traction is needed, use expanded metal grating or similar materials on top of 

the wood mats. 

END OF SECTION 

La
st

 M
od

ifi
ed

: 0
2/

28
/2

02
4 

at
 1

0:
41

A
M

 E
S

T



 

90398-004/February 2024 01 61 00-1  Product Requirements and Options 

SECTION 01 61 00 

PRODUCT REQUIREMENTS AND OPTIONS 

PART 1 – GENERAL 

1.01 SUMMARY 

A. Section includes: 

1. Common requirements for products. 

2. Contractor’s options for selecting products. 

3. Requirements for consideration of “or equal” products. 

4. Warranty requirements of products.  

1.02 REFERENCES 

A. Definitions: 

1. “Products” includes materials, equipment, machinery, components, fixtures, 

systems, and other goods incorporated in the Work. Products do not include 

machinery and equipment used for preparing, fabricating, conveying, erecting, or 

installing the Work. Products include Owner-furnished goods incorporated in the 

Work where use of such goods is specifically required in the Contract Documents. 

2. “Special Warranties” includes additions or modifications to standard warranty 

requirements specified in the Contract Documents. 

1.03 SUBMITTALS 

A. Warranty Log Book:   

1. Submit warranty log book prepared specifically for this Project.  Submittal shall 

include a summary listing of all equipment and material warranties furnished in the 

Contract, date received, and start/end date of warranty period.  Individual warranty 

documentation shall be provided in the submittal.   

2. Submit prior to submittal of final application for payment. 

B. Patent Documentation:  Submit licensing arrangement and agreement documentation. 

1.04 REQUIREMENT 

A. Common Products: 
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1. Provide products that have not been previously incorporated into another project 

or facility unless otherwise indicated in the Contract Documents. 

2. Provide products of the same generic kind from a single source. 

3. Provide products complete with accessories, trim, finish, fasteners, and other 

items shown, indicated, or required for a complete installation for the indicated use 

and performance. 

4. Standard Products: When available, and unless custom or nonstandard options 

are specified or indicated, provide standard products of types that have been 

produced and used successfully in similar situations on other projects. 

5. Visual Matching: Where required in the Contract Documents, provide products that 

match referenced existing construction, approved mock-ups, or approved Sample, 

as determined by Engineer. 

6. Where the Contract Documents include the phrase “as selected” for product color, 

finish pattern, option, or similar phrase, provide products selected by Engineer as 

follows: 

a. Standard Range: Where the Contract Documents include the phrase 

“standard range of colors, patterns, textures” or similar phrase, provide color, 

pattern, density, or texture selected by Engineer from manufacturer’s product 

line that does not include premium items. 

b. Full Range: Where the Contract Documents include the phrase “full range of 

colors, patterns, textures” or similar phrase, Engineer will select color, 

pattern, density, or texture from manufacturer’s entire product line, including 

standard and premium items. 

B. Product Compatibility: 

1. Similar products by the same Supplier shall be compatible with each other, unless 

otherwise indicated in the Contract Documents. 

2. Provide products compatible with products previously selected or installed on the 

Project. 

C. Product Options: 

1. For products specified only by reference standard or description, without reference 

to Supplier, provide products meeting that standard, by a Supplier or from a source 

that complies with the Contract Documents. 

2. For products specified by naming one or more products or Suppliers, provide the 

named products that comply with the Contract Documents, unless an “or equal” or 

substitute product is approved by Engineer. 
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3. For products specified by naming one or more products or Suppliers and the term, 

“or equal”, when Contractor proposes a product or Supplier as an “or equal”, 

submit to Engineer a request for approval of an “or equal” product or Supplier. 

4. For products specified by naming only one product or manufacturer and followed 

by words indicating that no substitution is allowed, there is no option and no 

substitution will be allowed. 

D. Concerning Patents: 

1. Owner shall be provided a guarantee by Contractor and equipment Supplier that 

equipment and material furnished in accordance with the Contract Documents is 

not the subject of patent litigation. 

2. Patent litigation or controversy shall include, but not limited to, the following: 

a. Actual furnished equipment and material that is subject to, or could be 

subject to, patent litigation or is known to infringe on a patent. 

b. Furnished equipment and material that may result in a process that use of 

equipment and material in a manner that infringes upon or violates a patent. 

3. When patent infringement may occur, Contractor and Supplier shall submit license 

arrangements among parties, including Contractor, Supplier, and patent owner 

(controller of patent) at a minimum, which shall permit use of equipment and 

material as specified in the Contract Documents. 

4. Supplier shall indemnify and hold harmless Owner and Engineer against all claims, 

costs, losses, and damages arising out of or relating to any infringement or patent 

rights or copyrights incident to the use of equipment and material specified in the 

Contract Documents and as required in General Conditions and as modified in the 

Supplemental Conditions. 

E. “Or Equal” Products: 

1. For proposed products not named in the Contract Documents and considered as 

an “or equal” as defined in the General Conditions, Contractor shall request in 

writing Engineer’s approval of the “or equal”. Request for approval of an “or equal” 

product shall accompany the Shop Drawing or product data submittal for the 

proposed product and shall include: 

a. Contractor’s request that the proposed product be considered as an “or 

equal” in accordance with the General Conditions, accompanied by 

Contractor’s certifications required in the General Conditions. 

b. Documentation adequate to demonstrate that proposed product does not 

require revisions to the Contract Documents, that proposed product is 

consistent with the Contract Documents, and that proposed product will 
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produce results and performance required in the Contract Documents, and 

that proposed product is compatible with other portions of the Work. 

c. Detailed comparison of significant qualities of proposed product with the 

products and manufacturers named in the Contract Documents. Significant 

qualities include attributes such as performance, weight, size, durability, 

visual effect, performance and specific features and requirements shown or 

indicated. 

d. Evidence that proposed product manufacturer will furnish warranty equal to 

or better than specified, if any. 

e. List of similar installations for completed projects with project names and 

physical addresses of installation along with the names, telephone numbers, 

email addresses and physical address of design professionals and owners 

associated with the referenced installation, if requested. 

f. Samples, if requested. 

g. Other information requested by Engineer. 

1.05 WARRANTY 

A. Warranties specified for products shall be in addition to, and run concurrent with, 

Contractor’s general warranty and guarantee and requirements for the required 

correction period. Disclaimers and limitations in specific product warranties do not limit 

Contractor’s general warranty and guarantee. 

1. Product manufacturer’s warranty is preprinted written warranty published by 

product manufacturer and specifically endorsed by product manufacturer to 

Owner. 

2. Equipment and material shall be guaranteed to be free from defects in 

workmanship, design, and/or materials for a period of one (1) year unless 

otherwise specified in the individual Specification Section for a Special Warranty. 

3. Warranty period shall start on the date of the particular equipment and material is 

substantially complete and approved for Owner's use by the Engineer, which 

includes requirements for successful field testing and start-up certification and 

specified elsewhere in the Contract Documents. In accordance with Section 01 75 

00 – Checkout and Startup Procedures, Substantial Completion of particular 

equipment and material requires approval of final operations and maintenance 

manuals in accordance with Section 01 78 23 – Operations and Maintenance 

Data, providing training of operations and maintenance personnel in accordance 

with Section 01 79 00 – Instruction of Owner’s Personnel, and complete system 

field quality control testing including, but not limited to, the following: 

a. Startup-certification performed and completed by the equipment Supplier. 
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b. Equipment and material operated for a minimum 30-day operational period. 

4. Warranty requirements may be added to or modified in the individual Specification 

Sections. Special warranty is written warranty required by or incorporated into the 

Contract Documents, either to extend time limit provided by product 

manufacturer’s warranty or to provide increased rights to Owner. 

5. Special warranty information, if any, will be located in the Specification Section for 

that product. 

B. Requirements for Special Warranties: Provide written special warranty document that 

contains appropriate terms and identification, ready for execution by product 

manufacturer and Owner. Submit draft warranty with submittals required for product. 

1. Manufacturer’s Standard Form: Modified to include Project-specific information 

and properly executed by product manufacturer and other parties as appropriate. 

2. Specified Form: When specified forms are included in the Contract Documents, 

prepare written document, properly executed by product manufacturer and Owner, 

using appropriate form. 

3. Refer to Specifications for content and requirements for submitting special 

warranties. 

C. Submit product manufacturer’s warranties and special warranties as submittals in 

accordance with Schedule of Submittals accepted by Engineer.  

PART 2 –  PRODUCTS (NOT USED) 

PART 3 –  EXECUTION (NOT USED) 

END OF SECTION
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SECTION 01 65 00 

PRODUCT DELIVERY REQUIREMENTS 

PART 1 – GENERAL 

1.01 SUMMARY 

A. Section includes:  

1. General requirements for preparing for shipping, delivering, and handling materials 

and equipment. 

2. Contractor shall make all arrangements for transporting, delivering, and handling 

of materials and equipment required for prosecution and completion of the Work. 

1.02 SUBMITTALS 

A. Refer to individual Specification Sections for submittal requirements relative to delivery 

and handling materials and equipment. 

1.03 SHIPMENT REQUIREMENTS 

A. When practical, factory-assemble materials and equipment. Match mark or tag separate 

parts and assemblies to facilitate field assembly. Cover machined and unpainted parts 

that may be damaged by the elements with strippable, protective coating. 

B. Package materials and equipment to facilitate handling, and protect materials and 

equipment from damage during shipping, handling, and storage. Mark or tag outside of 

each package or crate to indicate the associated purchase order number, bill of lading 

number, contents by name, Owner’s contract name and number, Contractor name, 

equipment number, and approximate weight. Include complete packing lists and bills of 

materials with each shipment. 

C. Protect materials and equipment from exposure to the elements and keep thoroughly dry 

and dust-free at all times. Protect painted surfaces against impact, abrasion, 

discoloration, and other damage. Lubricate bearings and other items requiring lubrication 

in accordance with manufacturer’s instructions. 

D. Advance Notice of Shipments: 

1. Keep Engineer informed of delivery of all materials and equipment to be 

incorporated in the Work. 

E. Do not ship materials and equipment until: 

0
5

-0
4

-2
0
 

La
st

 M
od

ifi
ed

: 0
2/

28
/2

02
4 

at
 1

0:
41

A
M

 E
S

T



 

 

90398-004/February 2024 01 65 00-2  Product Delivery Requirements 

1. Related Shop Drawings, Samples, and other submittals have been approved or 

accepted (as applicable) by Engineer, including, but not necessarily limited to, 

Submittals associated with the materials and equipment being delivered. 

2. Manufacturer’s instructions for handling, storing, and installing the associated 

materials and equipment have been submitted to and accepted by Engineer in 

accordance with the Specifications. 

3. Results of source quality control testing (factory testing), when required by the 

Contract Documents for the associated materials or equipment, have been 

reviewed and accepted by Engineer. 

4. Facilities required for handling materials and equipment in accordance with 

manufacturer’s instructions are in place and available. 

5. Required storage facilities have been provided. 

1.04 DELIVERY REQUIREMENTS 

A. Scheduling and Timing of Deliveries: 

1. Arrange deliveries of materials and equipment in accordance with the accepted 

Progress Schedule and in ample time to facilitate inspection prior to installation. 

a. Equipment and material shall not be delivered to the Site prior to 90 days in 

advance of scheduled installation. 

b. Partial payment requests will not be processed for materials delivered prior 

to 90 days before installation or for materials that are improperly stored. 

2. Schedule deliveries to minimize space required for and duration of storage of 

materials and equipment at the Site or delivery location, as applicable. 

3. Coordinate deliveries to avoid conflicting with the Work and conditions at Site, and 

to accommodate the following: 

a. Work of other contractors and Owner. 

b. Owner’s operations and maintenance. 

c. Storage space limitations. 

d. Availability of equipment and personnel for handling materials and 

equipment. 

e. Owner’s use of premises. 

4. Deliver materials and equipment to the Site during regular working hours. 
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5. Deliver materials and equipment to avoid delaying the Work and the Project, 

including work of other contractors, as applicable. Deliver anchor system 

materials, including anchor bolts to be embedded in concrete or masonry, in ample 

time to avoid delaying the Work. 

B. Deliveries: 

1. Shipments shall be delivered with Contractor’s name, Subcontractor’s name (if 

applicable), Site name, Project name, and contract designation clearly marked. 

2. Site may be listed as the “ship to” or “delivery” address; but Owner shall not be 

listed as recipient of shipment unless otherwise directed in writing by Engineer. 

3. Provide Contractor’s telephone number to shipper; do not provide Owner’s 

telephone number. 

4. Arrange for deliveries while Contractor’s personnel are at the Site. Contractor shall 

receive and coordinate shipments upon delivery. Shipments delivered to the Site 

when Contractor is not present will be refused by Owner, and Contractor shall be 

responsible for the associated delays and additional costs, if incurred. 

C. Containers and Marking: 

1. Have materials and equipment delivered in manufacturer’s original, unopened, 

labeled containers. 

2. Clearly mark partial deliveries of component parts of materials and equipment to 

identify materials and equipment, to allow easy accumulation of parts, and to 

facilitate assembly. 

D. Inspection of Deliveries: 

1. Immediately upon delivery, Contractor shall inspect shipment to verify that: 

a. Materials and equipment comply with the Contract Documents and approved 

or accepted (as applicable) submittals. 

b. Quantities are correct. 

c. Materials and equipment are undamaged. 

d. Containers and packages are intact and labels are legible. 

e. Materials and equipment are properly protected. 

2. Promptly remove damaged materials and equipment from the Site and expedite 

delivery of new, undamaged materials and equipment, and remedy incomplete or 
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lost materials and equipment to furnish materials and equipment in accordance 

with the Contract Documents, to avoid delaying progress of the Work. 

3. Advise Engineer in writing when damaged, incomplete, or defective materials and 

equipment are delivered, and advise Engineer of the associated impact on the 

Progress Schedule. 

1.05 HANDLING REQUIREMENTS 

A. Provide equipment and personnel necessary to handle materials and equipment, 

including those furnished by Owner, by methods that prevent soiling or damaging 

materials and equipment and packaging. 

B. Provide additional protection during handling as necessary to prevent scraping, marring, 

and otherwise damaging materials and equipment and surrounding surfaces. 

C. Handle materials and equipment by methods that prevent bending and overstressing. 

D. Lift heavy components only at designated lifting points. 

E. Handle materials and equipment in safe manner and as recommended by the 

manufacturer to prevent damage. Do not drop, roll, or skid materials and equipment off 

delivery vehicles or at other times during handling. Hand-carry or use suitable handling 

equipment. 

PART 2 – PRODUCTS (NOT USED) 

PART 3 – EXECUTION (NOT USED) 

END OF SECTION 
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Requirements 

SECTION 01 66 00 

PRODUCT STORAGE AND PROTECTION REQUIREMENTS 

PART 1 – GENERAL 

1.01 SUMMARY 

A. General requirements of storing and protecting equipment and materials. 

1.02 STORAGE 

A. Store and protect materials and equipment in accordance with manufacturer’s 

recommendations and the Contract Documents. 

B. Contractor shall make all arrangements and provisions necessary for, and pay all costs 

for, storing materials and equipment. Construction equipment, and materials and 

equipment to be incorporated into the Work shall be placed to avoid injuring the Work 

and existing facilities and property, and so that free access is maintained at all times to 

all parts of the Work and to public utility installations in vicinity of the Work. Store 

materials and equipment neatly and compactly in locations that cause minimum 

inconvenience to Owner, other contractors, public travel, and owners, tenants, and 

occupants of adjoining property. Arrange storage in manner to allow easy access for 

inspection. 

C. Areas available at the Site for storing materials and equipment are shown or indicated in 

the Contract Documents, or as approved by Engineer. 

D. Store materials and equipment to become Owner’s property to facilitate their inspection 

and ensure preservation of quality and fitness of the Work, including proper protection 

against damage by freezing, moisture, and high ambient temperatures. Store in indoor, 

climate-controlled storage areas all materials and equipment subject to damage by 

moisture, humidity, heat, cold, and other elements, unless otherwise acceptable to 

Owner. 

E. Contractor shall be fully responsible for loss or damage (including theft) to stored 

materials and equipment. 

F. Do not open manufacturer’s containers until time of installation, unless recommended by 

the manufacturer, directed by Engineer. or otherwise specified in the Contract 

Documents. 

G. Do not store materials or equipment in structures being constructed unless approved by 

Engineer in writing. 

H. Do not use lawns or other private property for storage without written permission of the 

owner or other person in possession or control of such premises. 
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Requirements 

I. Contractor shall not store unnecessary equipment and materials at the Site. 

J. Contractor shall prevent structures from being loaded with a weight that endanger its 

security and/or safety of persons. 

K. Stored equipment and materials shall not be placed within 10 feet of fire hydrants. 

L. Gutters, drainage channels and inlets shall be kept unobstructed at all times. 

1.03 PROTECTION 

A. Contractor shall provide temporary storage containers/facilities, if required, to protect 

equipment and materials at the Site. 

B. Equipment to be incorporated into the Work shall be boxed, crated, or otherwise 

completely enclosed and protected during shipping, handling, and storage, in 

accordance with Section 01 65 00 – Product Delivery Requirements. 

C. Store all materials and equipment off the ground (or floor) on raised supports such as 

skids or pallets. 

D. Protect painted surfaces against impact, abrasion, discoloration, and other damage. 

Painted equipment surfaces that are damaged or marred shall be repainted in their 

entirety in accordance with equipment manufacturer and paint manufacturer 

requirements, to the satisfaction of Engineer. 

1.04 SPECIFIC STORAGE REQUIREMENTS 

A. Uncovered: 

1. The following types of materials may be stored outdoors without cover on supports 

so there is no contact with the ground: 

a. Piping, except polyvinyl chloride (PVC) or chlorinated PVC (CPVC) pipe. 

B. Covered: 

1. The following materials and equipment may be stored outdoors on supports and 

completely covered with covering impervious to water: 

a. Grout and mortar materials. 

b. Rough lumber. 

c. PVC and CPVC pipe. 

2. Tie down covers with rope, and slope covering to prevent accumulation of water. 

C. Fully Protected: 
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Requirements 

1. All materials and equipment not named as uncovered or covered in this Section, 

shall be stored on supports in buildings or trailers that have concrete or wooden 

flooring, roof, and fully closed walls on all sides. Covering with plastic sheeting or 

similar material in space without floor, roof, and walls is not acceptable. Comply 

with the following: 

a. Provide heated storage for materials and equipment that could be damaged 

by low temperatures or freezing. 

b. Provide air-conditioned storage for materials and equipment that could be 

damaged by high temperatures. 

c. Protect mechanical and electrical equipment from being contaminated by 

dust, dirt, and moisture. 

d. Maintain humidity at levels recommended by manufacturers of electrical and 

electronic equipment. 

e. Energize space heaters fore electrical equipment and material. 

D. Maintenance of Storage: On scheduled basis, periodically inspect stored materials and 

equipment to ensure that: 

1. Condition and status of storage facilities is adequate to provide required storage 

conditions. 

2. Required environmental conditions are maintained on continuing basis. 

3. Materials and equipment exposed to elements are not adversely affected. 

1.05 RECORDS 

A. Keep up-to-date account of materials and equipment in storage to facilitate preparation 

of Applications for Payment, if the Contract Documents provide for payment for materials 

and equipment not incorporated in the Work but delivered and suitably stored at the Site 

or at another location agreed to in writing. 

PART 2 –  PRODUCTS (NOT USED) 

PART 3 –  EXECUTION (NOT USED) 

END OF SECTION
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SECTION 01 71 23 

FIELD ENGINEERING 

PART 1 – GENERAL 

1.01 SUMMARY 

A. Contractor shall provide field engineering and professional services of the types 

indicated for the Project, including:  

1. Furnishing civil, structural, and other professional engineering services specified or 

required to execute Contractor’s construction methods. 

2. Developing and making all detail surveys and measurements required for 

construction. 

3. Keeping a transit, theodolite, or total station (theodolite with electronic distance 

measurement device); leveling instrument; and related implements such as survey 

rods and other measurement devices, at the Site at all times, and having a skilled 

instrument person available when necessary for laying out the Work. 

4. Being solely responsible for all locations, dimensions and levels. No data other 

than Change Order, Work Change Directive, or Field Order shall justify departure 

from dimensions and levels required by the Contract Documents. 

5. Rectifying all Work improperly installed because of not maintaining, not protecting, 

or removing without authorization established reference points, stakes, marks, and 

monuments. 

6. Providing such facilities and assistance necessary for Engineer to check lines and 

grade points placed by Contractor. 

B. Related Sections: 

1. Section 01 25 00 − Substitution Procedures 

2. Section 01 26 00 − Contract Modification Procedures 

3. Section 01 61 00 − Product Requirements and Options 

4. Section 01 78 39 − Project Record Documents 

1.02 ADMINSTRATIVE REQUIREMENTS 

A. Departures from Contract Drawings: 
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1. Contract Drawings show the extent and arrangement of the Work. 

2. Contractor shall notify Engineer of departures from the Drawings that the 

Contractor deems required for incorporation of the Work at the Site in accordance 

with Section 01 26 00 − Contract Modification Procedures. 

3. Contractor shall provide field engineering services for equipment and materials 

that require modifications to existing structures, auxiliary equipment, piping, 

electrical controls that are not indicated for modifications in the Contract 

Documents.  

B. Structural Design Criteria: 

1. Structural design in the Contract Documents of facilities, structures, supports, 

roofs and floors are based on typical weights for equipment and materials and 

design criteria in the Contract Documents.  

2. Contractor shall notify Engineer of equipment and materials to be considered as 

substitutions and “or equals” in accordance with Section 01 25 00 − Substitution 

Procedures and Section 01 61 00 − Product Requirements and Options. 

3. Contractor shall provide services for incorporation of equipment and materials that 

exceed structural design criteria at no additional cost to Owner.  

1.03 SERVICES AND RESPONSIBILITIES 

A. Contractor’s Field Engineer: 

1. Contractor shall employ and retain field engineer at the Site capable of performing 

field engineering tasks required, including: 

a. Provide reports to Engineer on the Work. 

b. Check formwork, reinforcing, inserts, structural steel, bolts, sleeves, piping 

and other equipment and materials for conformance with Contract 

Documents. 

c. Maintain field office files and drawings, record documents, and coordination 

with Subcontractors. 

d. Prepare layout and coordination drawings for construction operations. 

e. Check and coordinate Work for conflicts, interferences, and discrepancies 

with notification to Engineer. 

f. Cooperate with Engineer and Owner in observing the Work and field 

inspections. 
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g. Review and coordinate the Work with Shop Drawings and other submittals. 

B. Contractor’s Surveyor: 

1. Contractor shall employ or retain the services, as needed, at the Site a surveyor 

with experience and capability of performing surveying and layout tasks required in 

the Contract Documents and as required for the Work. Surveyor's tasks include, 

but are not necessarily limited to, the following: 

a. Providing required surveying equipment, including transit or theodolite, level, 

stakes, and surveying accessories. 

b. Establishing required lines for constructing all facilities, structures, pipelines, 

and site improvements. 

c. Preparing and maintaining professional-quality, accurate, well organized, 

legible notes of all measurements and calculations made while surveying 

and laying out the Work. 

d. Complying with requirements of the Contract Documents relative to 

surveying and related work. 

1.04 SUBMITTALS 

A. Action/Informational Submittals: 

1. Surveying: 

a. Plan for conducting survey Work, submitted ten days prior to beginning of 

survey Work. 

b. Field books after completing survey Work. 

c. Certified survey in accordance with this Section. 

2. Certificates: Signed Contractor or Contractor’s surveyor certifying elevations and 

locations of Work are in conformance with Contract Documents, with explanations 

of deviations. 

3. Qualification Statements: Contractor’s surveyor. 
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PART 2 –  PRODUCTS (NOT USED) 

PART 3 –  EXECUTION 

3.01 SURVEYING 

A. Contractor shall establish baselines for location of equipment, materials and structures 

of the Work with bench marks and batter boards adjacent to Work. 

B. Contractor shall provide detailed surveys necessary for the Work including, but not 

limited to, slope stakes, batter boards, working points, lines and elevations. 

C. Specific surveying: 

1. Contractor shall have weirs surveyed by professional, licensed surveyor. 

2. Contractor shall adjust weirs within a tolerance of +/- 0.05-inches of elevations 

shown on the Contract Documents. 

3. Surveyed points for weirs shall be no greater than 10-feet spacing, and no less 

than two points per section of weir plate.  

3.02 CLOSEOUT ACTIVITES 

A. Contractor shall provide Project record documents for field engineering and surveying in 

accordance with Section 01 78 39 − Project Record Documents. 

B. Contractor shall provide certified weir elevation survey report in accordance with the 

requirements specified in this Section. 

3.03 PROTECTION 

A. Contractor shall preserve and protect bench marks, reference points and stakes. 

Contractor shall re-establish damaged, destroyed, or lost bench marks, reference points 

and stakes. Contractor shall remove and re-install equipment and material installed 

based on Contractor established bench marks, reference points and stakes that have 

been damaged, destroyed, or lost at no additional cost to Owner. 

B. Contractor shall preserve and protect existing and new control points, property markers 

and monuments during construction of the Work. Contractor shall establish and replace 

damaged or lost control points, property markers and monuments due to Contractor’s 

construction activities at no cost to the Owner. Contractor shall provide computations 

and calculations to establish location of replacement Work.  

END OF SECTION 

La
st

 M
od

ifi
ed

: 0
2/

28
/2

02
4 

at
 1

0:
41

A
M

 E
S

T



 

90398-004/February 2024 01 71 33-1  Protection of Work and Property 

SECTION 01 71 33 

PROTECTION OF WORK AND PROPERTY 

PART 1 – GENERAL 

1.01 SUMMARY 

A. Section includes: 

1. Protection of existing utilities and structures. 

2. Protection of installed equipment and materials. 

3. Protection during inclement weather. 

4. Reporting of accidents. 

5. Barricades and warning signals. 

B. Contractor shall be responsible for taking all precautions, providing all programs, and 

taking all actions necessary to protect the Work and all public and private property and 

facilities from damage, as specified in the General Conditions, Supplementary 

Conditions, and this Section. 

C. To prevent damage, injury, or loss, Contractor’s actions shall include the following: 

1. Storing apparatus, materials, supplies, and equipment in an orderly, safe manner 

that does not unduly interfere with progress of the Work or work of other 

contractors or utility companies. 

2. Providing suitable storage facilities for equipment and materials subject to damage 

or degradation by exposure to weather, theft, breakage, or other cause. 

3. Placing upon the Work or any part thereof only loads consistent with the safety 

and integrity of that portion of the Work and existing construction. 

4. Frequently removing and disposing of refuse, rubbish, scrap materials, and debris 

caused by Contractor’s operations so that, at all times, the Site is safe, orderly, 

and workmanlike in appearance. 

D. Contractor has full responsibility for preserving public and private property and facilities 

on and adjacent to the Site. Direct or indirect damage done by, or on account of, any act, 

omission, neglect, or misconduct by Contractor in executing the Work, shall be restored 

by Contractor, at his expense to condition equal to that existing before damage was 

done. 
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E. Contractor shall comply with safety regulations required by Owner or authorities having 

jurisdiction. Contractor shall  correct unsafe conditions created or caused by Contractor’s 

personnel. In the event Contractor fails to comply, Owner receives the right to take 

necessary measures to correct conditions or practices for reimbursement by Contractor.  

1.02 REFERENCES 

A. Definitions: 

1. “Existing utilities” shall refer to both publicly-owned and privately-owned utilities 

such as, but are not limited to, electric power and lighting, telephone, water, gas, 

storm drains, process lines, sanitary sewers and all appurtenant structures. 

2. “Surface structures” are existing buildings, structures, and other facilities at or 

above ground surface, including their foundations or any extension below ground 

surface. Surface structures include, but are not limited to, buildings, tanks, walls, 

channels, open drainage, exposed piping and utilities, poles, exposed wires, posts, 

signs, markers, curbs, walks, fencing, and other facilities visible at or above 

ground surface. 

1.03 SITE CONDITIONS 

A. Location of Existing Utilities and Structures: 

1. Contractor shall confirm and verify location of existing utilities and structures at the 

Site prior to commencing the Work.  

2. Contractor shall notify and obtain approval from authority having jurisdiction prior 

to performing the Work in the vicinity of the existing utilities and structures.  

PART 2 –  PRODUCTS (NOT USED) 

PART 3 –  EXECUTION 

3.01 PROTECTION OF EXISTING UTILITIES AND STRUCTURES 

A. General:  

1. Contractor shall satisfy Engineer that methods and procedures for protection have 

been approved by authorities having jurisdiction prior to proceeding with the Work. 

2. Contractor shall provide temporary support and protection, as required, to existing 

utilities and structures during the Work, including excavation.  

a. Temporary support and protection of existing utilities shall be provided in 

accordance with requirements of the authority having jurisdiction. 
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90398-004/February 2024 01 71 33-3  Protection of Work and Property 

b. Temporary support and protection of existing structures shall be provided as 

required to ensure structural integrity is not compromised. 

3. Contractor shall be responsible for costs incurred for temporary support or 

protection provided by a third-party or authority having jurisdiction to ensure safety 

of the existing utility, Owner, and public and private parties.  

B. Existing Buried Utilities: 

1. Contractor shall perform field investigations to identify conflicts or interferences 

between existing utilities and utility Work prior to excavation Work. 

a. Investigation of conflicts and interferences shall be performed on Site 

locations, elevations, slopes, etc. of the existing utilities determined during 

the field investigations. 

b. Contractor shall notify Engineer and Owner in writing of identified conflicts or 

interferences. Contractor shall not proceed with the Work until written 

authorization is provided by the Engineer. 

c. Identified conflicts and interferences shall be handled in accordance with the 

Contract Documents. If required, potential modification to the Contract 

Documents shall be performed in accordance with Section 01 26 00 − 

Contract Modification Procedures. 

2. Contractor shall perform the Work to prevent disruption of existing service and 

damage to existing utilities. 

a. Temporary connections shall be provided, as required, to provide un-

interrupted service of existing utilities. 

b. Contractor shall repair damage to existing utilities as directed by the 

Engineer or the authority having jurisdiction at Contractor’s own expense. 

c. Contractor shall be responsible for damages and repair costs to the authority 

having jurisdiction if third-party or authority having jurisdiction personnel 

repair damaged existing utilities.  

C. Protection of Existing Structures: 

1. Contractor shall sustain existing surface structures in existing place and protect 

from direct or indirect injury located within or adjacent to the limits of the Work. 

Such sustaining and supporting shall be done carefully and as required by the 

party owning or controlling such structure or facility. 

2. Contractor shall bear all risks attending the presence or proximity of all surface 

structures within or adjacent to the limits of the Work, in accordance with the 

Contract Documents.  
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3. Contractor shall be responsible for damage and expense for direct or indirect injury 

caused by his Work to structures and facilities.  

4. Contractor shall repair immediately damage caused by his Work, to the 

satisfaction of owner of damaged structure or facility at no cost to the Owner. 

5. Contractor shall provide temporary weather protection for existing structures and 

buildings where exterior walls or roofs are modified or disturbed in the Work. 

Contractor shall be responsible for damages due to inadequate protection of 

existing structures and buildings.  

D. Protection of Open Excavation: 

1. Contractor shall not leave any open excavation uncovered at the end of each work 

day. Measures shall be taken to cover and/or fence around open excavations in a 

manner to prohibit access to the open site. 

2. Security lighting shall be installed at each open excavation site whether fenced in 

or covered. 

E. Relocation of Surface Structures: Existing surface facilities, including but not limited to 

guard rails, posts, guard cables, signs, poles, markers, curbs, and fencing, that are 

temporarily removed to facilitate the Work shall be replaced and restored to their original 

condition at Contractor’s expense. 

3.02 PROTECTION OF INSTALLED EQUIPMENT AND MATERIALS 

A. Contractor shall protect installed equipment and materials equipment to prevent 

damage, injury or loss from subsequent operations. Remove protection facilities when 

no longer needed prior to completion of the Work. 

B. Control traffic to prevent damage to equipment, materials, and surfaces. 

C. Coverings: Provide coverings to protect materials and equipment from damage. 

3.03 PROTECTION DURING INCLEMENT WEATHER 

A. Contractor shall not perform Work during inclement or unsuitable weather that will affect 

the quality of the completed Work. 

B. Contractor shall take necessary precautions in the event of impending inclement 

weather to protect equipment, materials and Work from damage or deterioration due to 

floods, driving rain, wind, or snow storms.  

1. Owner reserves the right to require additional protection measures beyond 

Contractor’s proposed protection measures to protect the Work. 
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2. Contractor shall not claim additional compensation for additional protection 

measures required by Owner nor for damages to equipment, material, or Work due 

to the inclement weather. 

C. When directed by Engineer, Contractor shall stop Work and protect new Work by 

protective covering during rain storms for, but not limited to, the following: 

1. Concrete mixing and placement. 

2. Paving placement. 

3. Masonry installation. 

4. Buried piping, valve and appurtenance installation. 

5. Additional inclement weather requirements and limitations are specified in 

individual Specification Sections. 

3.04 REPORTING OF ACCIDENTS 

A. Contractor shall immediately report, in writing, to Engineer and Owner accidents out of, 

or in conjunction with, the performance of Work.  

1. Accident reporting includes on Site and adjacent to Site, which cause death, 

personal injury, or property damage. 

2. Written report shall provide full details and witness statements. 

3. If claim is made against Contractor, Supplier, or Subcontractor due to accident, 

Contractor shall promptly report facts, in writing, to Engineer and Owner, with full 

account of the claim. 

B. Contractor shall immediately report death, serious injury, or serious damage caused by 

telephone or messenger to Engineer and Owner. 

END OF SECTION
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SECTION 01 73 00 

DEMOLITION AND EXECUTION OF WORK 

PART 1 – GENERAL 

1.01 SUMMARY 

A. Section includes: 

1. Contractor shall provide labor, materials, tools, equipment, and incidentals shown, 

specified, and required for execution of the Work as specified in this Section, 

including the following: 

a. Construction Electronic Documentation by a qualified independent firm. 

b. Demolition. 

c. Cutting and Coring. 

d. Patching. 

e. Installation. 

2. Requirements for demolition, removal and disposal of existing buildings, 

structures, pavement, curbs, and sidewalks and electrical, plumbing, heating and 

ventilation equipment and materials as indicated in the Contract Documents for 

demolition.  

3. General requirements for installation of equipment and material. Additional 

installation requirements are included in the individual Specification Sections. 

4. General requirements for connections to existing facilities. Requirements for tie-ins 

and shutdowns necessary to complete the Work are included in Section 01 14 00 

− Coordination with Owner’s Operations. 

a. To extent possible, materials, equipment, systems, piping, and 

appurtenances that will be placed into service upon completion of connection 

to existing facilities shall be checked, successfully tested, and in condition for 

operation prior to making connections to existing facilities, if valves, gates, or 

similar watertight and gastight isolation devices are not provided at the 

connection point. 

5. Requirements for cutting and coring, and rough and finish patching of holes and 

openings in existing construction. Provide cutting, coring, fitting, and patching, 

including attendant excavation and fill, required to complete the Work, and to: 

a. Remove and replace defective Work. 
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b. Remove samples of installed Work as specified or required for testing. 

c. Remove construction required to perform required alterations or additions to 

existing work. 

d. Connect to completed Work not performed in proper sequence. 

e. Remove or relocate existing utilities and pipes that obstruct the Work in 

locations where connections must be made. 

f. Make connections or alterations to existing or new facilities. 

B. Related Sections: 

1. Section 01 14 00 − Coordination with Owner’s Operations 

2. Section 01 41 00 – Regulatory Requirements 

3. Section 01 51 00 − Temporary Utilities 

4. Section 01 57 00 − Temporary Controls 

5. Section 01 61 00 − Product Requirements and Options 

6. Section 01 66 00 − Product Storage and Protection Requirements 

7. Section 01 74 00 − Cleaning and Waste Management 

8. Section 02 41 00 – Site Demolition 

1.02 REFERENCES 

A. Definitions: 

1. “Manufacturer’s installation instructions” includes manufacturer’s written 

instructions; drawings; illustrative, wiring, and schematic diagrams; diagrams 

identifying external connections; and other such information pertaining to 

installation of equipment and materials. Installation instructions are printed 

instructions, including those attached to the equipment and materials, all inclusive. 

2. “Salvage” items are equipment and materials shown on the Contract Documents 

for selective removal by the Contractor to furnish to the Owner. Contractor shall be 

responsible for removal, handling, and depositing of equipment and material to 

location designated by Owner. 

B. Reference Standards:  

1. 29 CFR 1910, OSHA. 
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2. ANSI A10.2, Safety Code for Building Construction 

1.03 ADMINISTRATIVE REQUIREMENTS 

A. Coordination:  

1. Review installation procedures under other Sections and coordinate Work that 

must be performed with or before the Work specified in this Section. 

2. Notify other contractors in advance of Work for connections to existing facilities to 

prevent delay of the Work. 

3. Remove and dispose of equipment and materials indicated for demolition on the 

Contract Documents, unless indicated as salvage items for the Owner. Contractor 

shall obtain ownership of removed equipment and materials following Engineer 

and Owner approval. Disposal of equipment and materials shall be in accordance 

with the Contract Documents 

B. Sequencing: 

1. Contractor shall remove and demolish equipment and materials in sequence 

specified in Section 01 14 00 − Coordination with Owner’s Operations and 

following approval by Engineer and Owner. 

2. Contractor shall replace equipment and materials removed without proper 

authorization from Engineer, which are necessary for the operation of the existing 

facilities. Re-installation of equipment and materials shall be to the satisfaction of 

the Engineer at no cost to the Owner 

C. Title to Equipment and Materials: 

1. Equipment and materials indicated for demolition and removal in the Contract 

Documents, and not designated as Owner’s salvaged items, shall become the 

Contractor’s property following removal from the Site. Contractor shall be 

responsible for legally disposing of the equipment and material.  

2. Contractor shall have no right or title to any of the equipment, materials, or other 

items to be removed until the elements have been removed from the Site.  

3. Contractor shall not sell or assign or attempt to sell or assign any interest in the 

equipment, materials, or other items until removal from Site.  

4. Contractor shall have no claim against the Owner because of the absence of 

equipment, fixtures, and materials. 

D. Salvage Equipment and Materials: 
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1. Contract Documents indicate equipment and materials that shall be retained by 

Owner. Owner has the right to request any demolished equipment and materials 

be retained at their discretion. 

2. Contractor shall move salvaged equipment and materials to storage areas located 

at the Site as instructed by Owner. 

3. Architectural equipment and materials may be salvaged for incorporation into the 

Work when approved by Engineer. 

E. Use of Explosives: Contractor shall not use explosives or blasting equipment and 

material in the Work in accordance with the Contract Documents. 

F. Quality Assurance: Contractor shall employ the services of a professional digital 

photographer/videographer who has successfully performed at least three construction 

electronic documentation projects of similar size and character to that specified in this 

Project within the past five years.  

1. Construction electronic documentation shall be clear with proper exposure. New 

documentation shall be collected immediately if documentation of adequate quality 

cannot be achieved. 

2. Photographs shall be of a quality to permit enlargements. 

3. All videos shall be recorded using professional-type video cameras and with 

adequate lighting. 

1.04 SUBMITTALS 

A. Action/Informational Submittals: 

1. Submit qualifications of the firm performing the construction electronic 

documentation as specified in this Section. Include a list of projects to demonstrate 

compliance with the quality assurance requirements specified in this Section. For 

each project, include project name, location, owner, year(s), name of general 

contractor, and current address and phone number of the owner or owner’s 

representative. 

2. Construction electronic documentation as specified in this Section. 

a. Submit plot plans indicating the location and unique sequential identifier of 

all photographs. 

b. Submit a photograph log of all photographs and associated metadata in an 

Excel spreadsheet. 

c. Submit updated photographs, plot plans, and photograph logs on a monthly 

basis. 
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3. Demolition Plan: Submit detailed description of methods, equipment, and 

sequence for demolition Work, including means of ensuring stability of structures 

during demolition activities. 

4. Cutting and Patching Request: 

a. Submit written request to Engineer, well in advance of executing cutting or 

alteration that affects one or more of the following: 

1) Design function or intent of Project. 

2) Work of Owner or other contractors. 

3) Structural value or integrity of an element of the Project. 

4) Integrity or effectiveness of weather-exposed or moisture-resistant 

elements or systems. 

5) Efficiency, operational life, maintenance, or safety of operational 

elements. 

6) Visual qualities of sight-exposed elements. 

b. Request shall include: 

1) Identification of Project and contract name and number. 

2) Description of affected Work of Contractor and work of others (if any). 

3) Necessity for cutting. 

4) Effect on work of Owner, other contractors (if any), and on structural or 

weatherproof integrity of Project. 

5) Description of proposed Work, including scope of cutting and patching; 

trades who will be executing the Work; products proposed to be used; 

extent of refinishing; schedule of operations; alternatives to cutting and 

patching, if any. 

6) Designation of entity responsible for cost of cutting and patching, when 

applicable. 

7) Written permission of other contractors (if any) whose work will be 

impacted. 

5. Recommendation Regarding Cutting and Patching: 

a. Should conditions of work, or schedule, indicate a change of materials or 

methods, submit written recommendation to Engineer including: 
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1) Conditions indicating change. 

2) Recommendations for alternative materials or methods. 

3) Items required with substitution request, in accordance with the 

substitution request requirements of the Contract Documents and 

Section 01 61 00 − Product Requirements and Options. 

6. Product Data: Submit manufacturer’s product data for the protective compound to 

be applied to core-drilled surfaces and cut concrete surfaces, as well as means of 

protecting exposed reinforcement or other metal embedments. 

7. Informational Submittal: Submit written indication designating the day and time that 

the construction associated with cutting and patching will be uncovered, to allow 

observation. Do not begin cutting or patching operations until submittal is accepted 

by Engineer. 

8. Comply with submittal requirements of individual Specification Sections for 

patching materials. 

1.05 SITE CONDITIONS 

A. Owner does not assume responsibility for the actual condition of structures and 

equipment to be demolished and removed. 

B. Existing Site conditions shall be maintained to the greatest extent possible by the Owner 

to the time of Notice to Proceed. 

C. Contractor shall perform investigations, explorations, and probes as necessary at the 

Site prior to initiating demolition Work to ascertain any required protective measures 

before proceeding with demolition and removal. The Contractor shall give particular 

attention to shoring and bracing requirements to prevent damage to the Work and 

existing structures. 

D. Contractor shall verify measurements, dimensions and other conditions of each existing 

structure, system, equipment, and material indicated in the Contract Documents for new 

Work prior to ordering equipment and materials.  

PART 2 –  PRODUCTS 

2.01 MATERIALS 

A. General: 

1. Provide materials and products in accordance with the individual Specification 

Sections and the Contract Documents. 
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2. Provide materials and products that visually match existing adjacent surfaces to 

fullest extent possible for exposed surfaces. 

3. If not indicated in the Contract Documents, provide materials and products that are 

identical to existing materials and products affected by the Work. 

4. If identical materials and products are unavailable, provide materials and products 

that shall equal or exceed performance requirements of existing materials and 

products.  

B. Protective Coating Applied to Core-Drilled Surfaces and Cut Concrete Surfaces: 

1. All concrete surfaces exposed due to cutting or core drilling shall be coated with an 

epoxy resin coating such as Sikagard 62 by Sika Corporation, Durakote 240 by 

Tamms Industries or approved equal. 

2. Reinforcement or other metal embedment exposed by concrete cutting or core 

drilling shall be burned back a minimum of ½ inch below surface and resulting void 

shall be filled with an epoxy resin binder.  

C. Photographs: 

1. Digital cameras shall produce records with true optical resolution. Images shall not 

be resized or interpolated to a higher resolution from a lower resolution. 

2. The file format for photographs shall be color, uncompressed Tagged Image File 

Format (TIFF) produced by a digital camera with a minimum sensor size of 12 

megapixel files or greater, and at an image resolution of not less than 5,000 pixels 

by 3,500 pixels at 300 dpi or greater. Photographic images shall be provided as 8 

bit per channel RGB color images. 

3. Photographs should be embedded with metadata using the IPTC/XMP 

(International Press Telecommunications Council's/Adobe Extensible Metadata 

Platform) Standard. This includes: 

a. Project number. 

b. Project name. 

c. Contract number and description. 

d. Unique sequential identifier. 

e. Description of vantage point, indication location, direction, and other 

pertinent information. 

f. General description of what the photograph represents. 

g. Global Positioning System (GPS) location data. 
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h. Phase of construction (i.e. pre-construction, progress construction, or post-

construction). 

i. Date and time photograph was taken if not date stamped by camera. 

j. Name of photographer. 

4. The Contractor shall transmit one (1) electronic copy of each photograph to the 

Engineer for use in preparing descriptions. The photographs with descriptions will 

be returned to the Contractor for record management. 

D. Aerial Photographs: 

1. One set of digital images shall be submitted. Aerial photographs shall meet the 

digital photograph requirements of this Section, except that they shall be a 

minimum 50 megapixel file size.  

E. Videos: 

1. Video recordings shall be ASTC format, 1080P (1920 x 1080) using MPEG-4 

Program Stream encoding (ISO-IEC 14496-14 “Coding of audio-visual objects -- 

Part 14: MP4 File Format”), using professional video cameras with clear and 

succinct narrative. The narrative material shall be developed in conjunction 

between the Contractor and Engineer. 

a. All video recordings shall begin with a chapter index listing the contents in 

detail and providing direct access to each chapter. 

b. All video recordings must include on parallel tracks metadata (catalogue 

information) to include the date and time of recording, the name of the area 

being documented, the project name, direction of travel, the viewing side, 

project number, Contract number, description, and name of photographer. 

The date and time shall be on a track separate from the rest of the metadata 

and, when displayed, shall appear in the upper left hand corner of the 

picture. Time and date shall use the following format: 

1) Time: HH;MM;SS (using 24-hour clock time). 

2) Date: MM/DD/YYYY. 

c. The project number, project name, Contract number, description, and name 

of photographer, when displayed, shall appear on the lower half. 

2. Video output from camera used must be capable of producing full HD resolution 

(1920 x 1080). Geometric distortion should not exceed two (2) percent of picture 

height at any point in picture area. 
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3. All recording shall be done with adequate lighting. Written authorization by the 

Engineer to proceed with video documentation at any areas must be done with 

consideration of existing environmental conditions. The designee of the Engineer 

will accompany the photographer during all taping sessions. 

4. During the recording period, all records shall be turned over to the Engineer for 

review of the content and quality. Any portion of the recording deemed 

unacceptable by the Engineer shall be re-recorded by the Contractor at no 

additional cost to the Owner. 

5. One copy of all acceptable recordings shall be furnished and shall be properly 

identified by container number, equipment, location, and project name. A record of 

the contents of each recording shall be provided on a run sheet, identifying each 

chapter segment of the recording. 

PART 3 –  EXECUTION 

3.01 CONSTRUCTION ELECTRONIC DOCUMENTATION 

A. Pre-Construction Documentation 

1. Contractor shall take photographic and video documentation of the Site where 

Work is being performed. Engineer and Owner reserve the right to be present 

during documentation. 

2. Contractor shall provide both photographic and video documentation at grade-level 

and aerial of the Site prior to commence Work. 

3. Contractor shall take a minimum of 100 photographs and a minimum of a 60-

minute video documenting Site conditions and any adjacent areas which could 

possibly be disturbed during construction prior to commencing Work. 

4. Contractor shall take a minimum of five (5) aerial photographs which document the 

Site in relation to surrounding properties. 

5. Contractor shall submit pre-construction documentation to Engineer and Owner for 

review.  Contractor, Engineer, and Owner shall visit Site to field verify electronic 

documentation prior to commencing the Work.  Site visit verification shall establish 

existing conditions prior to commencing Work. 

B. Construction Progress Documentation 

1. Contractor shall document Work progress at locations and construction as directed 

by Engineer, at a minimum. 

2. Contractor shall document the Site during the progress of the Work on a monthly 

basis, at a minimum, and take a minimum of 200 photographs, 50 aerial 
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90398-004/February 2024 01 73 00-10  Demolition and Execution of Work 

photographs, and a minimum of a two-hour video. Photographs and video shall be 

distributed evenly among the monthly construction progress documentation 

subject to the direction of the Engineer. 

3. Contractor shall provide electronic documentation prior to and following any 

shutdown, switchover, demolition, de-commissioning, cutting, patching, repair, etc.  

Engineer and Owner reserve the right to be present during documentation. 

4. Contractor shall document following exposure of buried utilities, piping, valve, 

appurtenances, and other underground elements. 

5. Contractor shall document all Work that will be permanently concealed prior to 

concealment. 

6. Engineer reserves the right to provide construction progress documentation to 

confirm Contractor electronic documentation.  

C. Post-Construction Documentation 

1. Contractor shall take photographic and video documentation of the Site where 

Work has been completed and prior to Substantial Completion or partial utilization 

by Owner.  Engineer and Owner reserve the right to be present during 

documentation. 

2. Contractor shall provide both photographic and video documentation at grade-level 

and aerial of the Site following completion of the Work. 

3. Contractor shall document the Site following construction and take a minimum of 

200 photographs, eight (8) aerial photographs, and a minimum of a 60-minute 

video.  

D. Submittal Requirements: 

1. Documentation shall be time stamped for verification, including date and time. 

2. Documentation shall be organized in a logical manner, such as by location, 

structure, building, physical site location, etc. for easy of comparison. 

3. Photographic documentation shall be high resolution electronic versions. 

4. Documentation shall be submitted to Engineer for review and approval prior to 

commence Work and at completion of the Work. 
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3.02 DEMOLITION 

A. General:  

1. Demolition Work shall comply with the applicable provisions and recommendation 

of ANSI A10.2, Safety Code for Building Construction, all governing codes, and as 

specified in this Section. 

2. Contractor shall furnish competent and experienced personnel for the various type 

of demolition and removal Work. Demolition and removal Work shall be performed 

with regard to the safety of Owner employees, individuals at the Site, and the 

public. 

3. Contractor shall remove temporary work, such as enclosures, signs, guards, etc. 

when such temporary Work is no longer required or when directed at the 

completion of the Work. 

4. Contractor shall perform patching, restoration and Work in accordance with 

individual Specification Sections and details shown on Contract drawings.  

5. Contractor shall be responsible for damage caused by demolition Work to existing 

structures, equipment and materials indicated for reuse or to remain at no 

additional cost to Owner. 

6. Contractor shall maintain a clean working environment during the demolition Work 

in accordance with Section 01 74 00 − Cleaning and Waste Management.  

7. Contractor shall proceed with the demolition work in a sequence designed to 

maintain the plant in operation in accordance with Section 01 14 00 – Coordination 

with Owner’s Operations. 

8. Excavation caused by demolition shall be backfilled with fill free from construction 

materials, rubbish, and debris.  Select fill or structural fill shall be used where 

specifically required on Contract Drawings. 

9. Unless otherwise specified in the Contract Documents, all debris resulting from the 

demolition and removal work shall be disposed of by the Contractor at a properly 

permitted facility as part of the work of this Contract. All regulations covering 

material handling and disposal shall be followed.  Material designated by the 

Engineer to be salvaged shall be stored on the construction site as directed. All 

other material shall be disposed of off-site by the Contractor at his expense.  

Burning of any debris resulting from the demolition will not be permitted at the site. 

a. Refer to Section 01 41 00 – Regulatory Requirements for requirements and 

conditions of the Beneficial Use Determination Approval. 

B. Protection during Demolition: 
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1. Contractor shall provide, erect, and maintain catch platforms, lights, barriers, 

weather protection, warning signs and other items as required for proper protection 

of the public, occupants of the building, personnel engaged in demolition Work, 

and adjacent construction. 

2. Contractor shall provide and maintain weather protection at exterior openings to 

fully protect the interior premises against damage from the elements until such 

openings are closed by the Work. 

3. Contractor shall provide and maintain temporary protection of the existing structure 

designated to remain where demolition, removal and Work is being done, 

connections made, materials handled, or equipment moved. Temporary protection 

shall be provided in accordance with Section 01 71 33 − Protection of Work and 

Property. 

4. Contractor shall take necessary precautions to prevent dust from rising by wetting 

demolished masonry, concrete, plaster, and similar debris. Unaltered portions of 

the existing buildings affected by the operations in the Contract Documents shall 

be protected by dust proof partitions and other adequate means. Dust control shall 

be provided in accordance with Section 01 57 00 − Temporary Controls. 

5. Contractor shall provide adequate fire protection in accordance with Section 01 51 

00 − Temporary Utilities and authorities having jurisdiction. 

6. Contractor shall perform the demolition Work with minimum traffic interference. 

Contractor shall not close or obstruct walkways, passageways, or stairways. 

Contractor shall not store or place materials in passageways, stairs, or other 

means of egress. 

7. Contractor shall minimize disturbances to exterior walls and roofs to small sections 

that are readily repaired and patched to maintain watertight conditions in existing 

structures and buildings.  

C. Performance of Demolition: 

1. Equipment, piping, valves, and appurtenances: 

a. Contractor shall drain equipment, piping, valves, and appurtenances prior to 

demolition Work. Contractor shall be responsible for collection, transport, 

and disposal of drained contents at no additional cost to the Owner. 

b. Contractor shall provide line stops, plugs, blind flanges, etc. for equipment, 

piping, valves, and appurtenance required to remain in service during the 

Project. Contractor shall provide temporary or permanent supports in 

accordance with the Contract Documents. 

c. Supports, pedestals and anchors shall be removed with the equipment and 

piping unless otherwise noted in the Contract Documents.  
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d. Concrete bases, anchor bolts and other supports shall be removed to 

approximately 1 inch below the surrounding finished area and the recesses 

shall be filled with epoxy resin binder.  

e. Wall and roof openings shall be closed, and damaged surfaces shall be 

patched to match the adjacent areas, in accordance with the Contract 

Documents and as directed by the Engineer.  

f. Wall sleeves, wall pipes, and wall castings shall be plugged or blanked off in 

accordance with the Contract Documents and as directed by the Engineer. 

g. Openings in concrete shall be closed in accordance with the Contract 

Documents and as directed by the Engineer. 

2. Electrical components and equipment: 

a. Contractor shall de-energize panelboards, lighting fixtures, switches, circuit 

breakers, electrical conduits, motors, limit switches, pressure switches, 

instrumentation such as flow, level and/or other meters, wiring, and similar 

electrical equipment prior to removal.  

b. Contractor shall relocate or isolate electrical equipment and materials that 

serve equipment, piping, valves, and appurtenance that are to remain in 

service during the Project. Relocation or isolation Work shall be sequenced 

and scheduled in accordance with Section 01 14 00 − Coordination with 

Owner’s Operations.  

3. Reused and relocated equipment: 

a. Contractor shall receive approval from Engineer prior to removal and 

relocation of equipment and material. Equipment and materials removed by 

Contractor prior to Engineer’s approval that is required for Owner’s operation 

of the facility shall be reinstalled at no cost to the Owner. 

b. Prior to removal and relocation Work, equipment and materials indicated for 

reuse and relocation shall be operated by Owner with Contractor and 

Engineer present to witness existing functionality and operation. 

c. Contractor shall provide personnel responsible for reinstallation of equipment 

and material for the removal Work.  

d. Contractor shall be responsible and provide storage and protection of 

equipment and materials in accordance with Section 01 66 00 − Product 

Storage and Protection Requirements until relocation and reinstallation Work 

is performed.  

e. Contractor shall provide replacement equipment and material that is 

damaged during the removal Work at new cost to the Owner. Contractor 

La
st

 M
od

ifi
ed

: 0
2/

28
/2

02
4 

at
 1

0:
41

A
M

 E
S

T



 

90398-004/February 2024 01 73 00-14  Demolition and Execution of Work 

shall be responsible to provide same type, model, electrical components, 

etc. equipment and material as approved by Engineer and Owner.  

4. Structural removal: 

a. Contractor shall provide and install temporary shoring, struts, and bracing 

required for the demolition Work to ensure stability during entire demolition 

process.  

b. Contractor shall cut and remove structural material at the interface of 

demolition Work and the existing structural element. Cutting and removal 

shall occur in small sections, including masonry units, to prevent instability of 

structural elements.  

c. Contractor shall patch, repair, and refinish adjacent surfaces that remain 

following demolition Work.  

1) Adjacent surfaces shall be repaired and refinished to the condition 

prior to the demolition Work and in accordance with the Contract 

Documents. 

2) Adjacent surfaces shall be cleaned of dirt, grease, loose paint, etc., 

prior to refinishing. 

d. Contractor shall limit cutting of existing roof areas designated to remain to 

the limits required for the proper installation of the Work.  

1) Cut and remove insulation, joists, flashing, membranes, shingles, and 

metals, etc. in accordance with the Contract Documents and as 

directed by the Engineer for installation of the Work.  

2) Provide temporary weather tight protection as required until new 

roofing and flashings are installed. 

5. Architectural repairs and removal Work, not specifically shown on the Drawings, 

may include, but not limited to, the following:  

a. Brickwork: Re-pointing; removing and replacing broken, cracked, 

disintegrating and missing materials. 

b. Windows: Removing cracked or disintegrating sealant material; replacing 

missing or broken glass; re-caulking and sealing frames; glazing sealants. 

c. Re-finishing: Removing rust, sealing, or peeling paint from surfaces by 

scraping, sanding or wire brushing; priming and repainting surfaces. 
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d. Roofing: Patching and repairing membrane or built-up roofing; metal flashing 

repair; correcting roof pitch to eliminate ponding; cleaning and/or replacing 

roof drains. 

e. Masonry: Cutting and installing new expansion and control joints. 

f. Parapets: Removing and construction of new walls and copings; clean and 

patching of copings; replacing copings where broken. 

g. Concrete surfaces: Patching, cleaning, sealing and resurfacing floors, walls, 

lintels, sills, and trim. Replace lintels where broken. Patching or replacing 

broken, spalled, cracked and disintegrating concrete encased steel columns 

and piers. 

h. Openings: Cutting and modifying as required for new Work. Provide new 

lintels, doors, and frames. 

i. Doors: Patching and refinishing doors and frames. 

j. Ceilings: Patching, refinishing, and replacing. 

k. Guards, handrails, and appurtenances: Cleaning and repainting steel 

materials. Replacing steel material with new aluminum material. 

l. Demolished Exterior Openings: Remove window sash, frame, sill, stool and 

trim at exterior doors indicated for enclosure and sealing. Provide brick 

and/or masonry block for closure and sealing.  

D. Maintenance during Demolition:  

1. Contractor shall maintain the buildings, structures, and public properties free from 

accumulations of waste, debris and rubbish, generated by the demolition Work.  

2. Contractor shall provide cleaning and waste management of demolition equipment 

and materials in accordance with Section 01 74 00 − Cleaning and Waste 

Management. 

3.03 CUTTING AND CORING 

A. General: 

1. Contractor shall notify Engineer in writing and receiving Engineer’s approval prior 

to cutting load bearing walls (concrete or masonry) and structural concrete floors. 

2. Perform cutting and coring to limit extent of patching required. 

3. Structural Elements: Do not cut or core structural elements in manner that would 

change structural element’s load-carrying capacity or load deflection ratio.  
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4. Operating Elements: Do not cut or core operating elements in a manner that would 

reduce capacity to perform as intended. Do not cut or core operating elements or 

related components in manner that would increase maintenance requirements or 

decrease operational life or safety. 

5. Replace, patch, and repair materials and surfaces cut or damaged during cutting 

and coring Work. Contractor shall use methods that do not void required or 

existing warranties. 

6. Provide temporary or permanent bypass provisions prior to cutting existing pipe, 

conduit, ductwork, or other utilities serving facilities scheduled to be removed or 

relocated in accordance with the Contract Documents.  

7. Inspection: Examine and prepare surfaces prior to commencing Work. Contractor 

shall report unsatisfactory or questionable conditions to Engineer in writing. 

Contractor shall not proceed with the Work until unsatisfactory conditions are 

corrected. 

8. Preparation: 

a. Provide temporary support required to maintain structural integrity, to protect 

adjacent Work from damage, and to support the element(s) to be cut or 

cored. 

b. Protection of Existing Construction During Cutting and Coring: 

1) Protect existing structures, equipment, and materials during cutting 

and coring to prevent damage.  

2) Provide protection from adverse weather conditions that will be 

exposed during cutting and coring Work. 

3) Avoid interference with use of adjoining areas or interruption of free 

passage to adjoining areas. 

9. Restoration:  

a. Clean equipment, materials, piping systems, valves, conduit and 

appurtenances that were damaged due to the Work prior to applying paint or 

other finishing materials. 

b. Restore damaged pipe coverings, including insulation, to original condition. 

B. Cutting: 

1. General: 

a. Cut existing structures and appurtenances that provide surfaces for 

installation or repair of the Work. Cut existing construction using methods to 
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minimize damage and disturbance to retained and adjoining construction 

elements.  

b. Cutting equipment used shall be hand or small power tools suitable for 

sawing or grinding. Avoid using hammering or chopping equipment for 

cutting Work. 

c. Cut holes and slots as small as possible and to size required for 

incorporation of the Work and in accordance with the Contract Documents.  

d. Cut or drill from exposed or finished side to concealed side to avoid marring 

finished surfaces. 

e. Provide adequate bracing of area to be cut prior to cutting. 

f. Provide equipment and material to remove cut spoils. 

g. Provide temporary protection for cut openings where and when Work is not 

being performed. 

2. Concrete and Masonry: 

a. Cut through concrete and masonry using concrete wall saw with diamond 

saw blades. 

b. Provide control for slurry generated during sawing on both sides of element 

being cut. 

c. After cutting concrete and before installing new Work on or through the 

opening, coat exposed concrete and steel with protective coating material 

specified in this Section. Apply protective coating in accordance with 

manufacturer’s instructions. 

C. Coring: 

1. Core-drill holes through concrete and masonry walls, slabs, or arches, in 

accordance with the Contract Documents, unless written authorization is furnished 

by Engineer. 

2. Protection: Protect existing structures, equipment, materials, utilities, and adjacent 

areas from water and other damage by core-drilling Work. 

3. Coring:  

a. Perform coring with non-impact rotary tool using diamond core-drills.  

b. Size holes for pipe, conduit, sleeves, equipment, or mechanical seals, as 

required, to be installed through the penetration and in accordance with the 

Contract Documents. 
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c. After core-drilling and before installing equipment and material through the 

penetration, coat exposed concrete and steel with protective coating material 

specified in this Section. Apply protective coating in accordance with 

manufacturer’s instructions. 

4. Cleaning: Vacuum or otherwise remove slurry and tailings from the work area 

following core-drilling. 

3.04 PATCHING 

A. General: 

1. Construction shall be patched by filling, repairing, refinishing, closing-up, and 

similar methods at completion of the Work. 

2. Provide equipment and materials in accordance with the Contract Documents for 

patching Work. Comply with manufacturer’s installation instructions. 

3. Provide airtight connections to pipes, sleeves, ducts, conduit, and other 

penetrations through surfaces when patching the Work. Provide durable patching 

seams that minimize visual appearance. 

4. Patched areas shall be tested to demonstrate integrity of installation as directed by 

the Engineer. Contractor shall provide testing equipment, material, and services 

for patch testing. 

B. Restoration: 

1. Restore exposed finishes of patched areas to minimize evidence of patching and 

refinishing.  

2. Contractor shall extend refinishing and restoration into adjoining areas to blend 

patched areas with existing adjacent areas.  

a. Refinish to nearest intersection for continuous surfaces. 

b. Refinish the entire assembly and system for equipment and materials. 

c. Repair and rehang existing ceilings to provide an even-plane surface of 

uniform appearance. 

d. Apply plaster and finishes to match adjacent interior walls and partition areas 

for openings sealed with brick and/or masonry block.  

3.05 INSTALLATION 

A. Install equipment and materials in accordance with the Contract Documents, approved 

Shop Drawings, and manufacturer’s installation instructions. When manufacturer’s 
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installation instructions conflict with the Contract Documents, obtain interpretation or 

clarification from Engineer before proceeding. 

B. Preparation of surfaces shall be performed prior to installation of equipment and 

material.  

1. New floor finishes: Repair and patch with concrete, asphalt latex type emulsion 

and underlayment as required for existing surfaces or new flooring surfaces. 

2. Ceramic tile flooring or bases installed over concrete floors: Grind away cove, if 

present, for installation of new Work.  

C. Concrete surfaces shall achieve compression strength in accordance with the Contract 

Documents prior to installation of equipment and materials. 

1. Anchor bolts and templates shall be provided by Contractor and as specified in the 

individual Specification Sections. 

2. Concrete foundations shall be treated with sealer to prevent oil from seeping into 

concrete as specified in the individual Specification Sections.  

D. Maintain the work area in a broom-clean condition while installing materials and 

equipment. 

E. Contractor shall be responsible for equipment for hoisting, lifting, moving, rigging, etc. for 

installation of equipment and materials.  

1. Contractor shall be responsible for design of temporary installation system used 

for the installation Work, unless otherwise indicated in the Contract Documents.  

2. Contractor shall be responsible for damage to existing structure, equipment, and 

material caused prior, during, and following installation of the Work with the 

Contractor furnished temporary installation system at no cost to Owner. Repairs 

shall be in accordance with the Contract Documents, shall return to condition prior 

to installation Work, and as directed by the Engineer.  

3. Owner’s hoists, monorails, bridge cranes, rigging, etc. shall not be used by the 

Contractor unless written authorization is provided by Owner.  

F. Alteration or repair of new equipment and materials shall not be permitted without written 

authorization from Engineer.  

G. Field welding or burning of new equipment and materials shall not be permitted unless 

indicated in the Contract Documents or without written authorization from Engineer. 

H. Contractors shall install temporary shoring and bracing where necessary during 

installation of the Work where required: 
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1. System shall be provided in accordance with the Contract Documents and code 

requirements. 

2. Temporary system shall consist of adjustable sound timbers or rolled shapes 

easily removable following installation of the Work. 

3. Contractor shall be responsible for damage to existing structures and new Work 

during installation, utilization, and removal of the temporary system at new 

additional cost to the Owner.  

I. Manufacturer’s Installation Services: Provide competent, qualified manufacturer’s 

representatives of equipment and material for services specified in the individual 

Specification Sections, including, but not limited to:  

1. Supervising installation. 

2. Checking the completed installation. 

3. Adjusting and testing of equipment and materials. 

END OF SECTION 
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SECTION 01 73 23 

ANCHORAGE AND BRACING OF NONSTRUCTURAL COMPONENTS 

PART 1 – GENERAL 

1.01 THE REQUIREMENT 

A. Furnish all equipment, labor, materials, and services required to design and provide 

anchorage and bracing for all nonstructural components in accordance with the Contract 

Documents and Building Code requirements, including the seismic design requirements 

of Chapter 13 in ASCE 7.  

B. This Section covers requirements for only the anchorage and bracing of nonstructural 

components.  Design requirements for nonstructural components (other than their 

anchorage and bracing) are covered in the Section for that component.   

1.02 RELATED WORK SPECIFIED ELSEWHERE 

A. Section 01 45 33 – Special Inspections 

B. Section 05 10 00 – Metal Materials 

C. Section 05 05 23 – Metal Fastening 

D. Further requirements for anchorage and bracing are included in other Sections of the 

Specifications. See Section for the specific nonstructural component in question. 

1.03 DEFINITIONS 

A. Nonstructural components: All architectural, mechanical, electrical, or plumbing 

elements or systems and their supports or attachments provided under this contract 

which are permanently attached to new or existing structures. 

1. Architectural nonstructural components include, but are not limited to, interior 

nonstructural walls and partitions, exterior wall panels and glazing elements, glass 

curtain walls, skylights, cabinets, suspended ceilings, fascia, and cladding. 

2. Mechanical nonstructural components include, but are not limited to, HVAC units, 

fans, water and wastewater treatment process equipment, instrumentation 

cabinets, piping and ductwork. 

3. Electrical nonstructural components include, but are not limited to, conduit 

systems, cable tray systems, boxes, transformers, panelboards, switchboards, 

switchgear, busway, individual motor controllers, motor control centers, variable 

frequency drives, automatic transfer switches, and lighting systems. 

1
2

1
3
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4. Plumbing nonstructural components include, but are not limited to, sprinkler 

systems and associated piping, and sump pumps. 

B. Attachment: Elements including anchor bolts, welded connections, and mechanical 

fasteners which secure nonstructural components or supports to the structure. 

C. Essential Components: Nonstructural components considered necessary to public safety 

for which the component importance factor Ip is required by chapter 13 in ASCE 7 to be 

taken as 1.5, including:  

1. Life safety systems which must function following an earthquake, including but not 

limited to, sprinklers for fire protection, emergency lighting, egress corridors and 

stairways, and smoke purge systems. 

2. Components which contain, convey or support toxic, highly toxic, or explosive 

substances where the quantity of the material exceeds a threshold quantity 

established by the Building Code. 

3. Components which are within or attached to an Occupancy or Risk Category IV 

structure as defined in ASCE 7 Chapter 1 and are needed for continued operation 

of the facility or failure could impair the continued operation of the facility. 

4. Components which contain, convey, or support hazardous substances and are 

attached to a structure or portion thereof classified by the Building Code as a 

hazardous occupancy. 

5. Process systems and elements designated below: 

a. HVAC, Plumbing, and Fire Protection systems. 

D. Nonbuilding Structures: All self-supporting structures which are supported by an 

independent foundation or by other structures which include, but are not limited to, 

storage tanks, silos, exhaust stacks, storage racks, and towers.  

E. Delegated Design: Design of a structure or structural element(s) which has been 

deferred by the contract documents to be performed during the project construction 

stage, by a registered design professional retained by the Contractor and with the design 

submitted as a shop drawing to the Engineer.  

1.04 REQUIREMENTS 

A. Anchorage and bracing of nonstructural components shall be designed and installed to 

resist the controlling load combination of gravity loads, operational forces (including 

static and dynamic), wind forces, seismic forces and any other applicable forces required 

in accordance with the governing Building Code.  

B. Anchorage and bracing of nonstructural components shall comply with seismic design 

requirements of ASCE 7 Chapter 13 unless the nonstructural component meets the 
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criteria to be exempt. The following nonstructural components are exempt from 

requirements specific to seismic anchorage and bracing: (See paragraph 1.07.F.3 herein 

for Seismic Design Category) 

1. Storage cabinets no more than 6 feet tall, furniture, and movable equipment, 

regardless of Seismic Design Category. 

2. All architectural, mechanical, electrical, and plumbing nonstructural components in 

Seismic Design Category A. 

3. All mechanical, electrical, and plumbing nonstructural components in Seismic 

Design Category B. 

4. Architectural nonstructural components in Seismic Design Category B, other than 

parapets, provided that Ip = 1.0. 

5. Mechanical, electrical, and plumbing nonstructural components in Seismic Design 

Category C provided that either: 

a. Ip = 1.0, and the component is positively attached to the structure, or 

b. Component weighs 20 lbs. or less, or 5 lb/ft or less for distribution systems. 

6. Mechanical, electrical, and plumbing nonstructural components in Seismic Design 

Category D, E or F that are positively attached to the structure, provided that 

either: 

a. Ip = 1.0, component weighs 400 lbs or less and its center of mass is 4 ft or 

less above a floor level, and flexible connections are provided between the 

components and associated ductwork, piping and conduit: or 

b. Component weighs 20 lbs. or less, or 5 lb/ft or less for distribution systems. 

7. Other exemptions as allowed by the Specifications, Codes and Standards 

referenced herein. 

1.05 REFERENCE SPECIFICATIONS, CODES AND STANDARDS 

A. Without limiting the generality of the Specifications, all work herein shall conform to or 

exceed the applicable requirements of the following documents. The Building Code shall 

be the version in effect at the time of Bid within the jurisdiction where the Work is 

located. All other referenced specifications, codes, and standards refer to the version as 

referenced by the Building Code. If no version is referenced by the Building Code, then 

the most current issue available at the time of Bid shall be used. 

1. International Building Code 

2. Massachusetts State Building Code 
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3. ASCE/SEI 7 Minimum Design Loads for Buildings and Other Structures 

4. NFPA 13 Standard for Installation of Sprinkler Systems 

5. FEMA 412 Installing Seismic Restraints for Mechanical Equipment 

6. FEMA 413 Installing Seismic Restraints for Electrical Equipment 

7. FEMA 414 Installing Seismic Restraints for Duct and Pipe  

8. SMACNA Sheet Metal and Air Conditioning Contractors’ National 

Association, Seismic Restraint Manual: Guidelines for Mechanical 

Systems 

9. ACI 318 Building Code Requirements for Structural Concrete and Commentary  

10. ACI 355.2 Qualifications of Post-Installed Mechanical Anchors in Concrete 

11. ACI 355.4  Qualifications of Post-Installed Adhesive Anchors in Concrete 

1.06 SUBMITTALS 

A. Submit the following in accordance with Section 01 33 00 – Submittal Procedures. 

1. Anchorage and bracing submittals for all architectural, mechanical, electrical, and 

plumbing nonstructural components, elements and systems that do not have a 

design for anchorage and bracing provided within the Contract Documents. 

Submittals shall include the following: 

a. Component manufacturer’s cut sheets and fabrication details for equipment 

bases and foundations, including dimensions, structural member sizes, 

support point locations and equipment operational loads. Equipment 

anchorage details shall clearly indicate anchor size, pattern, embedment, 

and edge distance requirements to satisfy operational, wind, seismic and 

other forces required by the governing Building Code. Details shall also 

indicate grout, bearing pads, isolators, etc. required for complete installation. 

b. Design calculations, signed and sealed by a Professional Engineer 

registered in the State or Commonwealth in which the project is located.  

Design shall include all loads and load combinations required by the 

governing Building Code.  Separate calculation submittals for vertical and 

lateral load support systems shall not be allowed. 

c. Detailed Shop Drawings, signed and sealed by a Professional Engineer 

registered in the State or Commonwealth in which the project is located, 

showing specific details of the support design including material, installation, 

attachments, connection hardware, etc., and the layout and location of all 
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hangers and supports (resisting both gravity and lateral loads), including 

bracing orientation and direction of force(s) to be resisted.  

d. Seismic loads and requirements are not required to be included in design for 

anchorage and bracing of components which are exempt in accordance with 

Section 1.04B. 

e. For components required to be certified as seismically qualified in 

accordance with paragraph 1.06.A.1.f below, submit installation guidelines 

provided by the equipment manufacturer for proper seismic mounting of the 

equipment. 

f. Seismic qualification testing shall be based on ASCE 7 and on a nationally 

recognized testing standard procedure such as ICC-ES AC 156. 

1.07 DESIGN REQUIREMENTS 

A. Mechanical fasteners used to secure nonstructural components shall meet the 

requirements of Section 05 05 23 – Metal Fastening. Post-installed concrete anchors 

shall be prequalified for use in seismic applications.  

B. No reaction loads (either vertical or lateral) from nonstructural component anchorage 

and bracing shall be allowed on any element where design has been delegated unless 

the additional loads on the element have been coordinated with the delegated designer 

and the submittal is accompanied by a sealed letter from the delegated designer 

indicating the element has been designed to support the reaction loads. 

C. Reaction loads from nonstructural component anchorage and bracing shall be 

transferred directly to the primary structural members (girders, beams, etc.), with no 

components supported from secondary members (purlins, bracing, etc.) unless 

otherwise approved. 

D. No holes shall be drilled into any structural steel for attachment of component supports 

without prior approval of the Engineer. 

E. Attachments of nonstructural component anchorage and bracing that cause 

overstressing of any structural element shall not be permitted. 

F. Seismic Requirements 

1. Seismic anchorage and bracing for nonstructural components shall be subject to 

the current local Building Code in conjunction with the seismic provisions of the 

Massachusetts State Building Code (MSBC) Section 1613 and referenced ASCE 7 

Chapter 13. 

2. Where the weight of a nonstructural component is greater than or equal to 25 

percent of the effective seismic weight (as defined by ASCE 7) of the structure it is 

attached to, the component shall be classified as a nonbuilding structure for 
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Components 

purposes of seismic design. Seismic design for nonbuilding structures shall comply 

with Building Code requirements in conjunction with the provisions of ASCE 7 

Chapter 15.  

3. Nonstructural components shall be assigned to the same Seismic Design 

Category as the structure they occupy or to which they are attached. Design of 

seismic support system and anchorage shall incorporate the site-specific seismic 

criteria given on the Contract Drawings. Criteria shall include site-specific spectral 

response coefficients, Site Class, Seismic Design Category, and Risk Category.  

4. Component Importance Factor Ip shall be 1.5 for all essential nonstructural 

components noted in item 1.03.E above. All other nonstructural components shall 

utilize Ip = 1.0 unless noted otherwise. 

5. Components shall be anchored and braced for earthquake forces both in the 

vertical and each orthogonal direction. Seismic anchorage and bracing shall limit 

deflections of components per ASCE 7, and the displacements shall not impede 

component functionally and containment. 

6. Anchorage design shall account for disparate seismic response behavior of 

supporting structures.  Seismic supports or bracing shall not cross structural 

expansion joints. Nonstructural components shall not be attached to multiple 

structural elements which may respond differently during a seismic event without 

provisions to accommodate independent movement. Flexible expansion loops or 

offsets, flexible joints, bellows type pipe expansion joints, couplings, etc. shall be 

provided at structure expansion joints to allow for independent structure movement 

and thermal movement of piping, ductwork, and conduit. Minimum movement 

capability in the vertical and each orthogonal direction shall equal the width of the 

joint. 

7. Provide flexible connections, piping, conduit, etc. at foundation levels where below 

grade utilities enter the structure. 

8. Design of support system for components with multiple attachments shall consider 

the stiffness and ductility of the supporting members. Equipment designed as free-

standing shall only be attached at its base. Use of non-free-standing equipment 

requiring both vertical and lateral attachment is contingent upon loads applied to 

the structure and requires approval by the Engineer.  

9. The seismic anchorage and bracing design shall be based on actual equipment 

data (dimensions, weight, center of gravity, etc.) obtained from the specifications 

or the approved equipment manufacturer. The equipment manufacturer shall verify 

the attachment points on the equipment can safely withstand the combination of 

seismic, self-weight and other loads imposed. 

G. Powder actuated fasteners in steel or concrete shall not be used for sustained tension 

loads in Seismic Design Categories D, E or F unless approved for seismic loading or 
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Components 

specifically exempted by ASCE 7. Powder actuated fasteners in masonry shall not be 

used unless approved for seismic loading regardless of Seismic Design Category. 

H. Friction clips shall not be used in Seismic Design Categories D, E or F for supporting 

sustained tension loads in combination with resisting seismic forces. C-type and large 

flange clamps may be used for hanger attachments provided restraining straps meeting 

NFPA 13 requirements are utilized and loosening of threaded connections is prevented 

by lock nuts, burred threads, etc. 

PART 2 – PRODUCTS 

2.01 MATERIALS 

A. Anchorage and bracing of nonstructural components shall be constructed of appropriate 

materials and connecting hardware to provide a continuous load path between the 

component and supporting structure of sufficient strength and stiffness to resist the 

calculated design seismic forces and displacements. 

B. Component anchorage, bracing and connection materials shall be compatible with and 

in general match the component and component gravity support materials. Contact 

between dissimilar metals shall be prevented. 

PART 3 – EXECUTION 

3.01 INSTALLATION OF ANCHORAGE AND BRACING 

A. No anchorage and bracing of nonstructural components shall be installed prior to review 

and acceptance by the Engineer and permitting agency. 

B. Equipment shall be installed per the manufacturer’s recommendations. Fasteners shall 

meet manufacturer’s requirements. 

C. Following installation, all anchorage and bracing and seismically qualified equipment 

shall be inspected. See Section 01 45 33 – Special Inspections for requirements. 

END OF SECTION
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SECTION 01 74 00 

CLEANING AND WASTE MANAGEMENT 

PART 1 – GENERAL 

1.01 SUMMARY 

A. Administrative and procedural requirements for progress and closeout cleaning at the 

Site. 

1. Contractor shall execute cleaning during the Project, at completion of the Work, 

and as required by the General Conditions and this Section. 

2. Maintain in a clean manner the Site, the Work, and areas adjacent to or affected 

by the Work. 

B. Administrative and procedural requirements for disposing of non-hazardous excavation 

and construction waste. 

1. Contractor shall comply with the requirements and procedures for construction 

waste management and disposal, including developing and implementing a plan 

for construction waste management and disposal. 

2. Extent of required construction waste management and disposal includes within 

the Project limits, as shown or indicated. 

1.02 REFERENCES 

A. Definitions: 

1. “Waste Management Coordinator” is the person responsible for implementing, 

monitoring, and reporting the status of the Waste Management Plan. Although 

available for other assignments, the Waste Management Coordinator shall be 

present at the Site full time for the duration of the Work. 

2. “Construction waste” is building and site improvement materials and other solid 

waste resulting from construction, remodeling, renovation, or repair operations. 

Construction waste includes packaging. 

3. “Demolition waste” is building and site improvement materials resulting from 

demolition or selective demolition operations. 

4. “Disposal” is removal to an off-Site location of demolition and construction waste 

and subsequent sale, recycling, reuse, or disposal in a landfill or incinerator 

conforming to Laws and Regulations and acceptable to authorities having 

jurisdiction. 
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B. Reference Standards: NFPA 241, Safeguarding Construction, Alteration, and Demolition 

Operations 

1.03 ADMINISTRATIVE REQUIREMENTS 

A. Waste Management Plan: 

1. General: Develop preliminary plan consisting of waste identification. Indicate 

quantities by weight or volume. Use the same units of measure throughout waste 

management plan. 

2. Waste Identification: Indicate anticipated types and quantities of excavation waste 

generated by the Work. 

3. Waste Reduction Work Plan: List each type of waste and whether waste will be 

disposed of in landfill or incinerator. Include points of waste generation, total 

quantity of each type of waste, quantity for each means of recovery, and handling 

and transportation procedures. 

a. Salvaged Materials for Reuse: For materials that will be salvaged and 

reused in the Work, describe methods for preparing salvaged materials 

before incorporating them into the Work. 

b. Disposed Materials: Provide information on how and where materials will be 

disposed. Include the name, address, and telephone number of each landfill 

and incinerator facility that will be used. 

c. Handling and Transportation Procedures: Provide information on the 

method(s) that will be used for separating recyclable waste including sizes of 

containers, container labeling, and designated location at the Site where 

materials separation will be located. 

B. Failure of Contractor to Maintain Clean Site and Waste Management Plan: 

1. Owner will provide written notification to Contractor for failure to maintain a clean 

Site and waste management plan. 

2. Written notification shall provide five (5) days for Contractor to remedy Site 

cleaning and waste management to the Engineer’s and Owner’s satisfaction. 

3. Following the five (5) day remedy period, Owner shall without prejudice to any 

other rights provide services to clean Site to the satisfaction of Owner and 

Engineer. Contractor shall be responsible for reimbursement of Owner’s costs and 

expenses for the cleaning work. 

1.04 SUBMITTALS 

A. Action/Informational Submittals: 
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1. Preliminary Waste Management Plan: Prepare in accordance with this Section and 

submit within 14 days of the Notice to Proceed and prior to removing waste from 

the Site. 

2. Final Waste Management Plan: Submit within 14 days of receiving Engineer’s 

comments on the preliminary waste management plan. 

B. Closeout Submittals: 

1. Landfill and Incinerator Disposal Records: Provide copy of receipt and acceptance 

of waste by landfills and incinerator facilities licensed to accept them. Submit 

manifests, weight tickets, receipts, and invoices. 

1.05 DELIVERY, STORAGE AND HANDLING 

A. Replace loaded containers with empty containers as demand requires. 

B. Deposit recyclable materials in containers free from debris. 

C. Transport and deposit waste in containers to minimize dust. Close container covers 

immediately after materials are deposited. 

PART 2 – PRODUCTS (NOT USED) 

PART 3 – EXECUTION 

3.01 PROGRESS CLEANING 

A. General: Clean the Site, work areas, and other areas occupied by Contractor at least 

weekly. Dispose of materials in accordance with the General Conditions and the 

following: 

1. Comply with NFPA 241 for removing combustible waste materials and debris. 

2. Do not hold non-combustible materials at the Site for more than three days if the 

temperature is expected to rise above 80 degrees F. When the temperature is less 

than 80 degrees F, dispose of non-combustible materials within seven days of 

their generation. 

3. Provide suitable containers for storage of waste materials and debris. 

4. Containerize hazardous and unsanitary waste materials separately from other 

waste. Mark containers appropriately. 

B. Work Areas: 

1. Clean areas where the Work is in progress to the level of cleanliness necessary for 

proper execution of the Work. 
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2. Remove liquid spills promptly and immediately report spills to Owner, Engineer, 

and authorities having jurisdiction. 

3. Where dust would impair proper execution of the Work, broom-clean or vacuum 

entire work area, as appropriate. 

4. Concealed Spaces: Remove debris from concealed spaces before enclosing the 

space. 

C. Installed Work: Keep installed Work clean. Clean installed surfaces according to written 

instructions of manufacturer or fabricator of material or equipment installed, using only 

cleaning agents and methods specifically recommended by material or equipment 

manufacturer. If manufacturer does not recommend specific cleaning agents or 

methods, use cleaning agents and methods that are not hazardous to health and 

property and that will not damage exposed surfaces. 

D. Exposed Surfaces: Clean exposed surfaces and protect as necessary to ensure freedom 

from damage and deterioration until Substantial Completion. 

E. Cutting and Patching: 

1. Clean areas and spaces where cutting and patching are performed. Completely 

remove paint, mortar, oils, putty, and similar materials. 

2. Thoroughly clean piping, conduit, and similar features before applying paint or 

other finishing materials. Restore damaged pipe covering to its original condition. 

F. During handling and installation of materials and equipment, clean and protect 

construction in progress and adjoining materials and equipment already in place. Apply 

protective covering where required for protection from damage or deterioration, until 

Substantial Completion. 

G. Clean completed construction as frequently as necessary throughout the construction 

period. 

3.02 EXCAVATION WORK NEAR PUBLIC OR PRIVATE PROPERTY 

A. Contractor shall provide cleaning and either temporary or permanent restoration where 

Work is located in or near streets, right of ways, easements, or private property.  

B. Contractor shall backfill, compact, grade, and restore excavation or disturbed area to 

functional condition to permit pedestrian or vehicular traffic and original use of the area 

as the Work progresses. 

C. Temporary storage of excavation spoils, including earth, stones, boulders, and debris, 

shall be removed from the Site or area of disturbance. 

3.03 CLOSEOUT CLEANING 

A. Complete the following prior to requesting inspection for Substantial Completion: 
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1. Clean and remove from the Site rubbish, waste material, debris, and other foreign 

substances. 

2. Sweep paved areas broom-clean. Remove petrochemical spills, stains, and other 

foreign deposits. 

3. Hose-clean sidewalks and loading areas. 

4. Rake grounds that are neither planted nor paved to a smooth, even-textured 

surface. 

5. Repair pavement, roads, sod, and other areas affected by construction operations 

and restore to specified condition; if condition is not specified, restore to pre-

construction condition. 

6. Clean exposed exterior and interior hard-surfaced finishes to dirt-free condition, 

free of spatter, grease, stains, fingerprints, films, and similar foreign substances. 

7. Leave the Site clean, and in neat, orderly condition, satisfactory to Owner and 

Engineer. 

3.04 WASTE MANAGEMENT IMPLEMENTATION 

A. General: Implement the waste management plan approved by Engineer. Provide 

handling, containers, storage, signage, transportation, and other items required to 

implement the waste management plan during the Project. 

B. Training: Train all installers, Subcontractors, and Suppliers as required on proper waste 

management procedures required for the Work. 

1. Distribute the waste management plan as required within three days of Engineer’s 

approval. 

2. Distribute the waste management plan to Contractor’s personnel, Subcontractors, 

and Suppliers prior to these entities starting the Work. Review with installers, 

Subcontractors, and Suppliers the waste management plan’s procedures and 

locations established for salvage, recycling, and disposal. 

C. Site Access and Temporary Controls: Conduct waste management operations to ensure 

minimum interference with roads, streets, walks, walkways, and other adjacent facilities. 

Designate and label specific areas of the Site necessary for separating materials to be 

disposed. 

3.05 WASTE DISPOSAL 

A. General: Except for items or materials to be recycled, or otherwise reused, remove 

waste materials from the Site and properly dispose of waste in facility such as permitted 

landfill or incinerator or other method acceptable to authorities having jurisdiction. 
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1. Except as otherwise specified, remove from the Site all waste and debris from the 

Work as it accumulates. Upon completion of the Work, remove materials, 

equipment, waste, and debris and leave the Site clean, neat, and orderly. Comply 

with the Contract Documents regarding cleaning and removal of trash, debris, and 

waste. 

2. Remove and transport debris in a manner that will prevent spillage on adjacent 

surfaces and areas. 

3. Properly dispose of waste materials, surplus materials, debris, and rubbish off the 

Site. 

4. Do not discharge volatile or hazardous substances, such as mineral spirits, oil, or 

paint thinner, into storm sewers or sanitary sewers. 

5. Do not discharge waste into surface waters or drainage routes. 

B. Burying: Do not bury rubbish and waste materials at the Site. 

C. Burning: Do not burn waste materials at the Site. 

D. Disposal: Transport waste materials to proper location at site other than Owner’s 

property for disposal in accordance with Laws and Regulations. Contractor shall be 

solely responsible for complying with Laws and Regulations regarding storing, 

transporting, and disposing of waste. 

END OF SECTION La
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SECTION 01 75 00 

CHECKOUT AND STARTUP PROCEDURES 

PART 1 –  GENERAL 

1.01 SUMMARY 

A. Section Includes:  

1. Checkout of products and equipment. 

2. Startup procedures of products and equipment. 

3. Form for Operating Supplies for Preliminary and Final Field Tests. 

4. Equipment Manufacturer’s Certificate of Equipment Checkout and Installation. 

B. Contractor shall initially start up and place equipment installed under the Contract into 

successful operation, in accordance with the equipment manufacturer’s written 

instructions and as instructed by Supplier at the Site. 

C. Provide all material, labor, tools, and equipment required to complete equipment 

checkout and startup. 

D. Provide water, filters, chemicals, lubricants, required operating fluids, fuel, and other 

expendables required for initial field testing and startup of equipment unless otherwise 

specified. 

1. The Owner will provide all chemicals for field testing and startup, including 

replenishment of chemicals consumed during field testing and startup, except for 

dewatering polymer to be provided by the Contractor in accordance with Section 

46 76 33 – Dewatering Centrifuges and other chemicals that the Contractor is 

responsible for relocating from existing chemical storage tanks to new chemical 

storage tanks in accordance with the Contract Documents. 

2. The Contractor shall notify the Owner at least 60 days in advance of startup so 

that chemicals may be procured by the Owner. Contractor’s Prerequisite Activities 

to Checkout and Startup specified in this Section shall be complete prior to 

chemical delivery. 

E. General activities include: 

1. Cleaning, as required under other provisions of the Contract Documents. 

2. Disinfection and dechlorination. 

3. Removing temporary protective coatings. 

La
st

 M
od

ifi
ed

: 0
2/

28
/2

02
4 

at
 1

0:
41

A
M

 E
S

T



90398-004/February 2024 01 75 00-2 Checkout and Startup Procedures 

4. Flushing and replacing greases and lubricants, where required by Manufacturer. 

5. Lubrication. 

6. Check shaft and coupling alignments and reset where needed. 

7. Check and set motor, pump, and other equipment rotation, safety interlocks, and 

belt tensions. 

8. Checking and correcting (if necessary) leveling plates, grout, bearing plates, 

anchorage devices, fasteners, and alignment of piping, conduits, and ducts that 

may place stress on the connected equipment. 

9. All adjustments required. 

1.02 ADMINISTRATIVE REQUIREMENTS 

A. Definitions: 

1. Displacement, as used herein, shall mean total peak-to-peak movement of 

vibrating equipment, in mils; velocity or speed of the vibration cycle, measured in 

distance per time, velocity and acceleration of the vibration cycle. Displacement, 

velocity and acceleration shall be measured by instruments/equipment equal to 

IRD Mechanalysis, Bentley, Nevada. 

B. Coordination: 

1. Coordinate checkout and startup with other contractors performing Work at the 

Site. 

2. Do not start up system or subsystem for continuous operation until all components 

of that system or subsystem, including instrumentation and controls, have been 

tested to the extent practicable and proven to be operable as intended by the 

Contract Documents. 

3. Responsibility for proper operation is by Contractor. 

4. All testing shall be performed by the Contractor and witnessed by the Engineer 

and Owner. Preliminary field testing of equipment and systems and final field 

testing of equipment and systems shall be performed within the time periods 

designated in the preliminary construction progress schedule during regular 

weekday daytime working hours. Supplier shall be present during checkout, 

startup, and initial operation, except as otherwise specified. 

5. Do not start up system, unit process, or equipment without submitting acceptable 

preliminary operations and maintenance manuals by Contractor, in accordance 

with Section 01 78 23 − Operation and Maintenance Data. 
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C. Meetings: 

1. Contractor shall schedule and conduct meeting with Owner and Engineer prior to 

each two-week equipment and system startup and testing period. 

2. Contractor shall schedule and conduct meeting with Owner and Engineer prior to 

the startup and 90-day operational period. 

D. Contractor’s Prerequisite Activities to Checkout and Startup: 

1. Prior to beginning the checkout and startup procedures, Contractor shall complete 

the following prerequisite activities: 

a. Complete Project Milestone 2 in accordance with the Agreement. Checkout 

and startup procedures shall not commence until the Owner has partial 

utilization of the Administration Area of the West Parish Water Treatment 

Plant, including the Laboratory and Control Room. 

b. Working Drawings approved, in accordance with the requirements of Section 

01 33 00 – Submittal Procedures. 

c. Submit acceptable preliminary operations and maintenance manuals in 

accordance with Section 01 78 23 − Operation and Maintenance Data. 

d. Process Control System Testing completed in accordance with Section 40 

61 21 – Process Control System Testing. 

e. Complete and submitted electrical point-to-point field wiring diagrams, in 

accordance with Section 26 05 00 – Basic Electrical Requirements. 

f. Completed electrical testing for area being tested, in accordance with 

Section 26 08 11 – General Electrical Testing. 

g. Complete electrical coordination and short circuit study for area being tested 

in accordance with Section 26 05 73 – Power System Studies and Section 

26 05 75 – Shock Hazard and Arc Flash Studies. 

h. Complete tagging per Section 40 05 97 – Piping and Equipment 

Identification Systems, Section 26 05 53 – Identification for Electrical 

Systems, and other requirements of the Contract Documents. 

i. Commissioning of building systems in accordance with Section 01 91 00 – 

Building Systems Commissioning. 

1) Fire Suppression Functional Performance Testing completed in 

accordance with Section 21 08 00 – Commissioning of Fire 

Suppression, or accepted, equivalent temporary fire protection system. 

2) Testing of HVAC systems completed in accordance with Section 23 05 

93 – HVAC Balancing. 
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3) Complete tagging per Section 22 05 53 – Identification for Plumbing 

Piping and Equipment, Section 23 00 00 – Basic HVAC Requirements, 

and other requirements of the Contract Documents. 

E. Contractor’s Requirements Prior to Owner’s Responsibility: 

1. Owner will assume responsibility for the equipment upon Substantial Completion. 

2. Prior to turning over to Owner responsibility for operating and maintaining system 

or equipment shall be in accordance with this Section and the following 

requirements: 

a. Submit acceptable final operations and maintenance manuals in accordance 

with Section 01 78 23 − Operation and Maintenance Data. 

b. Provide training of operations and maintenance personnel in accordance 

with Section 01 79 00 − Instruction of Owner’s Personnel. 

c. Complete system field quality control testing in accordance with the Contract 

Documents, including, but not limited to, the following: 

1) Startup certification shall be performed and completed by the 

equipment Supplier for the equipment and material prior to be placed 

into intended use by Owner as specified in the Contract Documents. 

2) Equipment and material shall be operated for a minimum 90-day 

operational period to verify performance. In addition to specific 

requirements specified in the individual specification sections, process 

data that is recorded in the PLC shall be submitted to the Engineer in 

tabular format showing hourly process performance data. A log of all 

alarms shall also be submitted, along with notes describing corrective 

measures applied in response to alarm condition. 

3) If equipment and material does not perform satisfactorily during the 90-

day operational period, then the warranty period start shall be delayed 

until satisfactorily performance is verified. 

a) Contractor shall repair or replace equipment and material that 

does not perform satisfactorily at no cost to Owner. 

b) Contractor shall furnish all equipment and material, labor, and 

incidentals necessary to provide equipment and material to the 

performance level required by the Contract Documents. 

d. Obtain from Engineer final certificate of Substantial Completion for either 

entire Work or the portion being turned over to Owner. 
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1.03 FIELD TESTING 

A. Field tests shall include preliminary and final field tests of equipment and systems. Field 

tests shall be performed in accordance with the requirements of Section 46 00 00 – 

Equipment General Provisions and other field testing requirements of the Contract 

Documents. 

1. Preliminary field tests of equipment and systems shall be made with water and air 

in lieu of the water components and chemicals for which the equipment and 

systems are designed. 

2. Final field tests of equipment and systems shall utilize the water, water 

components, chemicals, and air for which the equipment and systems are 

designed. 

3. All tests shall be performed in strict compliance with applicable manufacturer's and 

Engineer's instructions. 

4. No testing of systems shall commence before: 

a. Prerequisite activities have been completed. 

b. Equipment checkout and inspections have been completed. 

c. The associated tanks, piping, and equipment have been satisfactorily tested 

for leakage in accordance with Section 01 88 16 – Watertightness Testing of 

Concrete Structures, Section 21 12 00 – Fire Suppression Standpipes, 

Section 21 13 13 – Wet Pipe Sprinklers, Section 21 22 00 – Clean Agent 

Fire Extinguishing Systems, Section 22 11 13 – Facility Water Distribution 

Piping, Section 22 33 00 – Electric Water Heaters, Section 40 05 00 – Basic 

Mechanical Requirements, Section 40 05 89.13 – Automatic Backwash 

Strainer, Section 40 06 20 – Process Pipe, Valve, and Gate Schedules, 

Section 46 33 42 – Mechanical Diaphragm Metering Pumps, Section 46 43 

63.23 – Dissolved Air Flotation DAF Air Saturation Towers, Section 46 77 20 

– Liquid Polymer Preparation System, and other requirements of the 

Contract Documents. 

d. Disinfection of system piping, tankage, structures, and equipment that will 

come into contact with water has been performed in accordance with Section 

33 01 10.13 – Disinfection of Water Treatment Facilities and Section 40 05 

00 – Basic Mechanical Requirements. 

e. Provisions for management of disposal of non-potable test water as defined 

in the approved Field Testing Plan are prepared and in place. 

B. System Test Procedures: 

1. The following are to be considered a part of all system test procedures: 
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a. Variable-capacity equipment shall be operated over the full capacity range of 

the maximum, minimum, and at least three (3) intermediate points for a 

minimum of 30 minutes at each point. 

b. Multiple equipment groupings are to be operated both singly and together up 

to the maximum capacity of the system. 

c. Header and cross-connected groups of units are to be operated using all 

connecting combinations. 

d. All equipment items, including standby units, are to be tested. It may be 

necessary to repeat system tests at maximum condition to ensure that 

standby units are included in system tests. 

e. Each operating unit shall be run for at least one (1) hour alone (equipment 

field test) and for four (4) hours as a system at maximum capacity after 

reaching stable operating conditions. If there are any interruptions in 

operation during the test, the test shall be repeated until the equipment or 

system operates trouble free for the specified time period. 

f. All equipment, interconnecting piping, and accessories are to be checked for 

leakage and specified rate performance capability. Instrumentation and 

controls shall be tested as part of the equipment. 

1.04 QUALITY ASSURANCE 

A. Each Contractor shall designate a Checkout and Testing Coordinator to coordinate and 

manage the activities defined in the Field Testing Plan, as approved by the Engineer. 

1. The Checkout and Testing Coordinator shall have worked on four (4) or more 

projects involving checkout and testing of equipment and systems at water 

treatment facilities of comparable complexity. Responsibilities on prior projects 

shall have included coordination of all testing, including equipment checkout and 

shop, field equipment, and field system testing. 

2. Provide qualifications and documentation of Checkout and Testing Coordinator 

which demonstrates compliance with this Section. 

1.05 SUBMITTALS 

A. Preliminary and Final Field Test Schedule: 

1. The Contractor shall submit a preliminary and final field test schedule to the 

Engineer within 120 days after the date for commencing work in the Notice to 

Proceed. The test schedule shall be updated every two (2) months or sooner, if 

necessary, until completion of the required testing. The field test schedule shall 

itemize all key tasks in chronological order based on the construction progress 

schedule specified in Section 01 32 00 – Construction Progress Schedule, to meet 

all the requirements of this Section. All preliminary and final field testing to be 
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conducted shall be organized and scheduled in accordance with the approved test 

procedure. 

2. The field test schedule shall include proposed test dates, preliminary or final field 

test, equipment or system being tested, specification references, equipment 

identification numbers, and indication of whether the test procedure has been 

submitted for approval and approval status. 

3. The Contractor shall include a reasonable duration for testing of the Process 

Control Descriptions by Engineer. 

4. The Contractor shall submit requests to defer final field tests until startup and the 

90-day operational period to the Engineer in writing. The Contractor may defer 

final field tests for select systems until startup and the 90-day operational period 

only with the approval of the Engineer. 

B. Equipment Checkout and Inspections: 

1. Through equipment checkout and inspections, the Contractor shall provide 

verification of conformance to the Specifications and Drawings for physical 

presence, dimensions, location for specified materials, parts, and items, and for 

integrity of materials, equipment, and systems. Physical checkout and inspection 

shall also determine the equipment condition and readiness for field and functional 

testing. 

2. The Contractor shall notify the Engineer in writing seven (7) days prior to any 

checkout and inspections. 

3. Equipment checkout and inspection shall include the following: 

a. Completion of prerequisite activities. 

b. Inspection of mechanical systems and items for installation, alignment and 

securing, adjustments of packing and seals, lubrication, drive connection and 

alignment, motor rotation, belt/chain tension, painting, or surface 

applications, and tagging for identification. 

c. Piping systems for material, size, components, direction, alignment of joints 

and bolting/ welding, valves, packing and seals, screens, filters and 

strainers, painting, identification labeling and color coding, hangers, anchors, 

supports, and expansion provisions. 

d. Inspection to verify that tanks, pipes, conduits, vessels, equipment, and 

systems are clean and free from debris and construction materials. Correct 

unsatisfactory conditions prior to testing or acceptance. 

4. Upon completion of the inspection, the Contractor shall submit to the Engineer a 

copy of each completed Equipment Manufacturer’s Certificate of Equipment 

Checkout and Inspection, attached to the end of this Section. A copy of each 
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90398-004/February 2024 01 75 00-8 Checkout and Startup Procedures 

approved inspection form will be provided to the Contractor by the Engineer. 

Should a reinspection be required, it shall be performed at no additional cost to the 

Owner. 

C. Field Testing Plan 

1. The Contractor shall submit a detailed Field Testing Plan at least 120 days in 

advance of the proposed test dates. 

2. The draft Field Testing Plan shall be reviewed by the Engineer and modified or 

revised as necessary by the Contractor. 

3. Submit revised Field Testing Plan at least 60 days in advance of proposed test 

dates. 

4. The Field Testing Plan shall include: 

a. Name and nomenclature of equipment tested, including reference to 

specification section and title. 

b. The Preliminary and Final Field Test Schedule. 

c. Summary of power, lighting, chemical, water, gas, needs and temporary 

connections and identification of who will provide them and how provided. 

Identify ultimate disposal of the used material. 

d. Completed Form for Operating Supplies for Preliminary and Final Field 

Testing (see form attached to the end of this Section). 

e. Specific assignment of the responsibilities of the Manufacturer’s 

Representative in accordance with the requirements of Contract Documents. 

f. Detailed description of step-by-step testing requirements, with reference to 

appropriate standardized testing procedures and laboratory analyses by 

established technical organizations such as ASTM and AWWA Standard 

Methods, and special testing equipment. 

g. Samples of forms to be used to collect and record test data and to present 

tabulated test results. Include an index which cross references the forms to 

their intended application(s). 

h. Special test requirements. 

i. Temporary or interim connections. 

5. The Field Testing Plan shall be reviewed by the Engineer, modified, or revised as 

necessary by the Contractor. 

La
st

 M
od

ifi
ed

: 0
2/

28
/2

02
4 

at
 1

0:
41

A
M

 E
S

T



90398-004/February 2024 01 75 00-9 Checkout and Startup Procedures 

D. Startup and 90-day Operational Period Plan: 

1. The Contractor shall submit a detailed startup and 90-day operational period plan 

and schedule to the Engineer within 120 days after the date for commencing work 

in the Notice to Proceed. The startup schedule shall be updated every two (2) 

months or sooner, if necessary, until completion of the required startup. The 

startup schedule shall itemize all key tasks in chronological order based on the 

construction progress schedule specified in Section 01 32 00 – Construction 

Progress Schedule, to meet all the requirements of this Section. 

2. The startup and 90-day operational period plan shall include: 

a. A detailed summary of manpower requirements and the Contractor’s means 

and methods for startup.  

b. Summary of power, lighting, chemical, water, gas, needs and temporary 

connections and identification of who will provide them and how provided. 

Identify ultimate disposal of the used material. 

c. Specific assignment of the responsibilities of the Manufacturer’s 

Representative in accordance with the requirements of Contract Documents. 

d. Detailed description of step-by-step startup requirements, with reference to 

appropriate standardized testing procedures and laboratory analyses by 

established technical organizations such as ASTM and AWWA Standard 

Methods. 

e. Samples of forms to be used to collect and record startup data and to 

present tabulated test results. Include an index which cross references the 

forms to their intended application(s). 

f. Temporary or interim connections. 

g. Detailed description of the transition from the Owner’s existing water 

treatment plant to the new water treatment plant, including methods and 

provisions to isolate finished water and backwash supply conveyance from 

each plant. 

3. The draft startup and 90-day operational period plan shall be reviewed by the 

Engineer and modified or revised as necessary by the Contractor. 

4. Submit revised startup and 90-day operational period plan at least 60 days in 

advance of proposed startup dates. 

E. The Contractor shall notify the Engineer in writing 30 days prior to any testing. The 

Contractor shall not proceed with any testing until the test procedure has been approved 

by the Engineer. 
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F. Before each test commences, the Contractor shall submit a detailed test procedure and 

manpower schedule to the Engineer for approval. 

G. Copies of test reports upon completion of specified shop, performance, and acceptance 

tests. Test reports shall incorporate the information provided in the test procedures 

submittals, modified to reflect actual conduct of the tests and the following additional 

information: 

1. Copy of all test data sheets and results of lab analyses. 

2. Summary comparison of specified test and performance requirements vs actual 

test results. 

3. Should actual test results fail to meet specified test and performance 

requirements, describe action to be taken prior to retesting equipment. 

H. Vibration testing results. 

I. Closeout Submittals: Manufacturer’s certification of installation in accordance with this 

Section and copies of the Manufacturer’s report summarizing the results of the initial 

inspection, operation, adjustment, and pretests. The report shall include detailed 

descriptions and tabulations of the points inspected, tests and adjustments made, 

quantitative results obtained, suggestions for precautions to be taken to ensure proper 

maintenance, and the equipment manufacturer’s Certificate of Equipment Checkout and 

Installation in the format attached to the end of this Section. 

J. Startup testing and operational demonstration performance data. 

1.06 RELATED SECTIONS 

A. Section 01 14 00 – Coordination with Owner’s Operations. 

B. Section 01 33 00 – Submittal Procedures. 

C. Section 01 78 23 – Operation and Maintenance Data. 

D. Section 01 79 00 – Instruction of Owner’s Personnel. 

E. Section 01 88 16 – Watertightness Testing of Concrete Structures. 

F. Section 01 91 00 – Building Systems Commissioning. 

G. Section 21 08 00 – Commissioning of Fire Suppression. 

H. Section 21 12 00 – Fire Suppression Standpipes. 

I. Section 21 13 13 – Wet Pipe Sprinklers. 

J. Section 21 22 00 – Clean Agent Fire Extinguishing Systems. 
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90398-004/February 2024 01 75 00-11 Checkout and Startup Procedures 

K. Section 22 05 53 – Identification for Plumbing Piping and Equipment. 

L. Section 22 11 13 – Facility Water Distribution Piping. 

M. Section 22 33 00 – Electric Water Heaters. 

N. Section 23 00 00 – Basic HVAC Requirements. 

O. Section 23 05 93 – HVAC Balancing. 

P. Section 26 05 00 – Basic Electrical Requirements. 

Q. Section 26 05 53 – Identification for Electrical Systems. 

R. Section 26 05 73 – Power System Studies. 

S. Section 26 05 75 – Shock Hazard and Arc Flash Studies. 

T. Section 26 08 11 – General Electrical Testing. 

U. Section 33 01 10.13 – Disinfection of Water Treatment Facilities. 

V. Section 40 05 00 – Basic Mechanical Requirements. 

W. Section 40 05 89.13 – Automatic Backwash Strainer. 

X. Section 40 05 97 – Piping and Equipment Identification Systems. 

Y. Section 40 06 20 – Process Pipe, Valve, and Gate Schedules. 

Z. Section 40 61 21 – Process Control System Testing. 

AA. Section 46 00 00 – Equipment General Provisions. 

BB. Section 46 33 42 – Mechanical Diaphragm Metering Pumps. 

CC. Section 46 43 63.23 – Dissolved Air Flotation DAF Air Saturation Towers. 

DD. Section 46 76 33 – Dewatering Centrifuges. 

EE. Section 46 77 20 – Liquid Polymer Preparation System. 

PART 2 –  PRODUCTS (NOT USED) 
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PART 3 –  EXECUTION 

3.01 PRELIMINARY REQUIREMENTS 

A. Prior to the startup of the facilities, Contractor shall have prepared and tested all 

equipment, subsystems and systems in accordance with the requirements of the 

individual Specification Section to check its ability for sustained operation, including 

inspections and adjustments by Manufacturer's representative. 

B. Contractor shall develop and submit schedule in accordance with this Section. 

C. After the facilities are sufficiently complete to permit startup, Contractor shall furnish 

competent personnel to startup the facilities.  Contractor will be responsible for startup of 

all facilities constructed under this Contract with assistance from the Engineer and 

Owner.  During the initial startup period the Contractor shall check and provide for 

mechanical operation in accordance with the Contract Documents.   

D. The permanent plant power service is required for field testing and initial startup. 

Contractor shall make arrangements to provide this power service to the plant via the 

permanent electrical service facilities. Energy costs will be paid by the Owner. 

3.02 FIELD QUALITY CONTROL 

A. Manufacturers’ Field Services: 

1. When specified, furnish services of factory trained representatives of material and 

equipment manufacturers as specified, including supervising installation, adjusting, 

checkout, startup, and testing of materials and equipment. 

2. Certification: 

a. When services by manufacturer are required at the Site, within 14 days after 

first test operation of equipment, submit to Engineer a letter from 

manufacturer, on manufacturer’s letterhead, stating that materials and 

equipment are installed in accordance with manufacturer’s requirements and 

installation instructions, and in accordance with the Contract Documents. 

b. Include in the final operations and maintenance manual for the associated 

equipment a copy of the letter or completed form, as applicable. 

3. Manufacturer shall bring any discrepancies to the immediate attention of the 

Contractor for correction.  Contractor shall promptly correct any discrepancies 

noted by the Manufacturer.  Manufacturer shall coordinate correction of 

discrepancies with the Contractor.  Discrepancies and their correction shall be 

noted in inspection records and in all required reports.  Any corrections that result 

in changes to the work as shown on the Contract Documents shall be approved by 

the Engineer prior to their execution.   
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3.03 VIBRATION TESTING 

A. Stationary rotating equipment, products and materials shall have vibration testing 

performed at the Site with a rated horsepower exceeding 40 horsepower. 

B. Vibration testing shall be performed by an experienced factory-trained and authorized 

third-party analysis expert provided by the Contractor and paid for by the Owner. Each 

unit or pump system shall be tested separately without duplicate equipment running. All 

field testing shall be done in the presence of the Engineer.  The Engineer shall be 

furnished with seven (7) certified copies of vibration test data for each test performed. 

C. General testing requirements: 

1. Variable speed drives – Tests shall be conducted at the full range of speeds 

between maximum and minimum.   

2. Two-speed drives – Tests shall be conducted at both speeds.   

3. Constant-speed drives – Tests shall be conducted under various loading 

conditions as determined by the Engineer. 

4. Frequency of vibration, in frequency (i.e. Hz, cycles per second) and cycles per 

minute (cpm), shall be determined when vibration exceeds specified levels or as 

otherwise necessary.  Vibration shall be measured on the bearing housing and the 

motor, unless other additional locations are deemed necessary by the Engineer 

and/or specified, the vibration analyst and/or published industry standards. 

5. Vibration shall be checked in the radial and axial directions.  Vibration shall be 

limited to the latest version of the following published standards:  ISO, Hydraulic 

Institute (HI).  

a. Unless otherwise specified elsewhere, axial vibration shall not exceed 0.1 

in/sec; and radial vibration shall not exceed 0.2 in/sec.  For pumps radial 

vibration shall not exceed that permitted by the Hydraulic Institute Standards 

except that, at vibration frequencies in excess of 8,000 cpm, the velocity 

shall not exceed 0.2 in/sec. 

6. Noise or vibration in any rotating equipment which the Engineer judges to be 

excessive or damaging, shall be cause for rejection. 

D. Test results: 

1. Contractor shall correct deficiencies within thirty days when vibration field test 

results exceed source quality control tests results, Manufacturer’s 

recommendations, or the limits specified in the Contract Documents. 

2. After corrections have been completed, the vibration testing shall be re-run at the 

Contractor’s expense and the results re-submitted to the Engineer for review. 
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3.04 FIELD TESTING 

A. Preliminary Field Tests of Equipment: 

1. Each item of equipment shall be field tested with either water or air as suitable for 

the system and shall operate trouble free in accordance with the procedures 

prescribed in the Contract Documents. Preliminary tests shall demonstrate that 

equipment and appliances were properly installed, meet their specified operating 

cycles and characteristics, and are free from defects such as overheating, 

overloading, and undue vibration. 

2. A successful test shall consist of at least one (1) continuous hour of trouble-free 

operation unless a longer period is specified in the Contract Documents. 

B. Preliminary Field Tests of Systems: 

1. All systems shall be field tested with either water or air as suitable for the system 

and shall operate trouble free for four (4) continuous hours, or longer if so 

specified in the Contract Documents. 

2. The systems shall be tested by operating the system’s equipment together as a 

unit with all related piping, valves, electrical controls, and mechanical operations. 

3. The tests shall prove that all equipment and appurtenances of each system are 

properly installed, free from defects, meet their specified operating cycles and 

characteristics when operating as part of the system. 

4. Systems with automatic control systems shall be operated continuously by the 

automatic control system for four (4) continuous hours, or longer if specified in the 

Contract Documents. 

5. To satisfy the requirements for preliminary testing of equipment and systems, the 

Contractor shall submit data per the approved test procedure and receive approval 

from the Engineer. 

C. Final Field Tests of Equipment and Systems: 

1. The following requirements shall be met prior to the final field testing of equipment 

and systems: 

a. All required operating instructions, maintenance manuals, bulletins, and 

shop drawings shall be approved and distributed unless otherwise 

specifically allowed by the Engineer. 

b. All spare parts shall be delivered unless otherwise specifically allowed by the 

Engineer. 

c. The equipment and systems shall be inspected, operated, successfully 

tested, and adjusted by the manufacturer’s representative in the presence of 
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the Engineer and Owner. All instruction sessions for operating personnel 

shall also be completed unless otherwise specifically allowed by the 

Engineer. All instrumentation shall be field calibrated and previously tested. 

d. All water must be drained from the chemical storage and feed equipment 

and pipelines and dried with air or nitrogen prior to introducing chemical. 

e. All sample pumps and water quality instruments shall be inspected, tested, 

and available for online monitoring. 

f. Where testing requires filling liquid chemical storage tanks with chemical: 

1) Delivery of chemical must be requested of the Owner at least sixty (60) 

days in advance of planned testing. 

2) Final field testing of supporting systems such as, but not limited to, 

HVAC systems, emergency eye washes and showers, and leak 

detection systems, must be successfully completed and that 

equipment shall be maintained in operation while chemical is stored 

within the building. 

g. After completion of all items above and any additional requirements 

identified in the Field Testing Plan, and when leakage tests of pipelines are 

completed, the equipment or system shall then be given a final field test. 

2. Equipment and systems shall be subject to final field tests in accordance with the 

procedures prescribed in the Contract Documents and approved test procedure for 

each test and as supplemented herein. 

3. Equipment shall be given a running test, at its rated capacity, of normal (start-and-

stop) operation and during such test shall demonstrate its ability to operate without 

vibration or overheating and shall prove without question its fitness for services in 

accordance with the approved test procedures. Unless otherwise specified, final 

field tests of equipment which will be operating continually shall be given a 

minimum running test of three (3) continuous 8-hour tests for each unit. Other 

equipment shall be given a running test for a minimum period of four (4) 

continuous hours, or as otherwise approved by the Engineer. For final field tests of 

equipment and systems to be deemed successful, they shall be run continuously 

and trouble-free in accordance with the approved test procedure for each test, and 

data shall be submitted and approved by the Engineer. 

4. The Contractor shall provide all labor and materials needed to supply all water or 

other media needed for final field testing. 

5. After completion of final system and equipment tests, the equipment and systems 

shall be operated by Owner for a two-week period under normal operating 

conditions. The Contractor shall be on-site on a 24-hour-per-day, seven-day-per-

week basis during the two-week period. The Contractor shall schedule and have 

delivered sufficient training and instruction to Owner personnel to ensure that 
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90398-004/February 2024 01 75 00-16 Checkout and Startup Procedures 

during the two-week test the equipment and systems will be operated properly and 

safely. Training requirements are described in additional detail in Section 01 79 00 

– Instruction of Owner’s Personnel. Should the equipment and systems function 

normally during this period, the equipment and systems shall have successfully 

passed the final field tests and will be accepted for startup and the 90-day 

operational period.  

a. Contractor may defer final field tests for select systems until startup and the 

90-day operational period with the approval of the Engineer in writing. 

3.05 SYSTEM STARTUP 

A. Equipment and materials shall be provided in conformance with the manufacturer’s 

installation instructions and in accordance with the Contract Documents. 

B. Provide startup services as specified in the individual Specification Sections. 

C. Contractor shall furnish consumables required for startup, including, but not limited to, 

electricity, water, chemicals and lubrication.  Contractor shall provide a plan for disposal 

of water used for testing unless otherwise specified in the Contract Documents.  

D. General system requirements: 

1. Startup of the plant by Contractor shall include all mechanical systems, including 

but not limited to, pumps, compressors, and like equipment, and the ventilating, air 

conditioning (or heating), plumbing, and electrical systems.  Startup of either the 

heating or air conditioning systems is dependent upon the time of year that the 

plant start up is initiated.  Contractor will be required to return at the beginning of 

the next heating or air conditioning season (whichever is applicable) to start the 

appropriate system. 

2. Cleaning as required under provisions of the Contract Documents. 

3. Remove temporary protective coatings. 

4. Flushing and replacing greases and lubricants as required by Manufacturer 

5. Lubrication. 

6. Verify the following: 

a. Shaft and coupling alignments and reset where needed. 

b. Set motor, pump and other equipment rotation, safety interlocks, and belt 

tensions. 

c. Leveling plates, grout, bearing plates, anchor bolts, fasteners, and alignment 

of piping, conduits and ducts that may apply stress on equipment. 

7. Valves: 
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a. Tighten packing glands to ensure no leakage but allow valve stems to 

operate without galling. 

b. Replace packing in valves to retain maximum adjustment after system is 

determined to be complete. 

c. Replace packing on valves that continue to leak. 

d. Remove and repair bonnets that leak. 

e. After cleaning, coat packing gland threads and valve stems with surface 

preparation of “Molycote” or “Fel-Pro”. 

8. Verify that control valve seats are free of foreign matter and are properly 

positioned for intended service. 

9. Tighten flanges and other pipe joints to manufacturer-recommended torque after 

system has been placed in operation. 

10. Replace gaskets that show signs of leakage after tightening. 

11. Inspect all joints for leakage: 

a. Promptly remake each joint that appears to be faulty; do not wait for rust 

other corrosion to form. 

b. Clean threads on both parts and apply compound and remake joints. 

12. After system has been placed in operation, clean valve seats and headers in fluid 

system to ensure freedom from foreign matter. 

13. Open air vents where used, remove operating elements. 

a. Clean thoroughly, replace internal parts, and put back into operation. 

14. Remove rust, scale, and foreign matter from equipment and renew defaced 

surfaces. 

15. Set and calibrate equipment. 

16. Inspect fan wheels for clearance and balance. 

a. Provide factory-authorized personnel for adjustment when needed. 

17. Check each electrical control circuit to assure that operation complies with 

Specifications and requirements to provide desired performance. 

18. Inspect each pressure gauge and other instruments for calibration. 

a. Replace items which are defaced, broken, or which read incorrectly. 
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19. Repair damaged insulation. 

20. Vent gases trapped in any part of systems. 

a. Verify that liquids are drained from all parts of gas or air systems. 

21. Remove, clean, and replace saturator discharge strainer. 

E. The following equipment grouping shall be tested together as Systems: 

1. Sodium Hydroxide (NaOH) System: The sodium hydroxide storage and feed 

system shall be tested as one system, including the bulk storage tanks, transfer 

pumps, day tanks, metering pumps, carry water, and all associated valves, piping, 

accessories, instrumentation, and controls. 

a. Preliminary field test (with water): Contractor shall demonstrate that the 

transfer and metering pumps are effectively transporting the test water, that 

all instrumentation is operating as expected, and that no leaks are present. 

Contractor shall demonstrate that all associated valves meet the preliminary 

and final field testing requirements described in Section 40 05 51 – Valves, 

General and Section 40 05 57 – Valve Operators. 

b. Final field test (with 50% NaOH): Contractor shall demonstrate that the 

sodium hydroxide feed system is capable of supplying the design flow range 

as described in Section 46 33 42 – Mechanical Diaphragm Metering Pumps 

and as directed by the Engineer. Contractor shall demonstrate that all 

associated valves meet the preliminary and final field testing requirements 

described in Section 40 05 51 – Valves, General and Section 40 05 57 – 

Valve Operators. 

2. PACL System: The PACL storage and feed system shall be tested as one system, 

including the bulk storage tanks, transfer pumps, day tanks, metering pumps, carry 

water, and all associated valves, piping, accessories, instrumentation, and 

controls.  

a. Preliminary field test (with water): Contractor shall demonstrate that the 

transfer and metering pumps are effectively transporting the test water, that 

all instrumentation is operating as expected, and that no leaks are present. 

Contractor shall demonstrate that all associated valves meet the preliminary 

and final field testing requirements described in Section 40 05 51 – Valves, 

General and Section 40 05 57 – Valve Operators. 

b. Final field test (with PACL): Contractor shall demonstrate that the PACL feed 

system is capable of supplying the design flow range as described in Section 

46 33 42 – Mechanical Diaphragm Metering Pumps and as directed by the 

Engineer. Contractor shall demonstrate that all associated valves meet the 

preliminary and final field testing requirements described in Section 40 05 51 

– Valves, General and Section 40 05 57 – Valve Operators. 
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3. Coagulation Polymer (CPOL) System: The coagulation polymer storage and feed 

system shall be tested as one system, including the bulk storage tanks, transfer 

pumps, day tanks, metering pumps, carry water, and all associated valves, piping, 

accessories, instrumentation, and controls.  

a. Preliminary field test (with water): Contractor shall demonstrate that the 

metering pumps are effectively transporting the test water, that all 

instrumentation is operating as expected, and that no leaks are present. 

Contractor shall demonstrate that all associated valves meet the preliminary 

and final field testing requirements described in Section 40 05 51 – Valves, 

General and Section 40 05 57 – Valve Operators. 

b. Final field test (with CPOL): Contractor shall demonstrate that the CPOL 

feed system is capable of supplying the design flow range as described in 

Section 46 77 20 – Liquid Polymer Preparation System and as directed by 

the Engineer. Contractor shall demonstrate that all associated valves meet 

the preliminary and final field testing requirements described in Section 40 

05 51 – Valves, General and Section 40 05 57 – Valve Operators. 

4. Filter Aid Polymer (FPOL) System: The filter aid polymer feed system shall be 

tested as one system, including the liquid polymer preparation system, carry water, 

and all associated valves, piping, accessories, instrumentation, and controls. 

a. Preliminary field test (with water): Contractor shall demonstrate that the 

metering pumps are effectively transporting the test water, that all 

instrumentation is operating as expected, and that no leaks are present. 

Contractor shall demonstrate that all associated valves meet the preliminary 

and final field testing requirements described in Section 40 05 51 – Valves, 

General and Section 40 05 57 – Valve Operators. 

b. Final field test (with FPOL): Contractor shall demonstrate that the FPOL feed 

system is capable of supplying the design flow range as described in Section 

46 77 20 – Liquid Polymer Preparation System and as directed by the 

Engineer. Contractor shall demonstrate that all associated valves meet the 

preliminary and final field testing requirements described in Section 40 05 51 

– Valves, General and Section 40 05 57 – Valve Operators. 

5. Phosphoric Acid (PHA) System: The phosphoric acid storage and feed system 

shall be tested as one system, including the bulk storage tanks, transfer pumps, 

day tanks, metering pumps, carry water, and all associated valves, piping, 

accessories, instrumentation, and controls. 

a. Preliminary field test (with water): Contractor shall demonstrate that the 

transfer and metering pumps are effectively transporting the test water, that 

all instrumentation is operating as expected, and that no leaks are present. 

Contractor shall demonstrate that all associated valves meet the preliminary 

and final field testing requirements described in Section 40 05 51 – Valves, 

General and Section 40 05 57 – Valve Operators. 
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b. Final field test (with 75% PHA): Contractor shall demonstrate that the 

phosphoric acid feed system is capable of supplying the design flow range 

as described in Section 46 33 42 – Mechanical Diaphragm Metering Pumps 

and as directed by the Engineer. Contractor shall demonstrate that all 

associated valves meet the preliminary and final field testing requirements 

described in Section 40 05 51 – Valves, General and Section 40 05 57 – 

Valve Operators. 

6. Sodium Hypochlorite (NaOCl) System: The sodium hypochlorite storage and feed 

system shall be tested as one system, including the bulk storage tanks, transfer 

pumps, day tanks, metering pumps, carry water, and all associated valves, piping, 

accessories, instrumentation, and controls. 

a. Preliminary field test (with water): Contractor shall demonstrate that the 

transfer and metering pumps are effectively transporting the test water, that 

all instrumentation is operating as expected, and that no leaks are present. 

Contractor shall demonstrate that all associated valves meet the preliminary 

and final field testing requirements described in Section 40 05 51 – Valves, 

General and Section 40 05 57 – Valve Operators. 

b. Final field test (with 12.5% NaOCl): Contractor shall demonstrate that the 

sodium hypochlorite feed system is capable of supplying the design flow 

range as described in Section 46 33 42 – Mechanical Diaphragm Metering 

Pumps and as directed by the Engineer. Contractor shall demonstrate that 

all associated valves meet the preliminary and final field testing requirements 

described in Section 40 05 51 – Valves, General and Section 40 05 57 – 

Valve Operators. 

7. Dewatering Polymer (DPOL) System: The dewatering polymer feed system shall 

be tested as one system, including the tote mixers, liquid polymer preparation 

system, carry water, and all associated valves, piping, accessories, 

instrumentation, and controls. 

a. Preliminary field test (with water): Contractor shall demonstrate that the 

metering pumps are effectively transporting the test water, that all 

instrumentation is operating as expected, and that no leaks are present. 

Contractor shall demonstrate that all associated valves meet the preliminary 

and final field testing requirements described in Section 40 05 51 – Valves, 

General and Section 40 05 57 – Valve Operators. 

b. Final field test (with DPOL): Contractor shall demonstrate that the DPOL 

feed system is capable of supplying the design flow range as described in 

Section 46 77 20 – Liquid Polymer Preparation System and as directed by 

the Engineer. Contractor shall demonstrate that all associated valves meet 

the preliminary and final field testing requirements described in Section 40 

05 51 – Valves, General and Section 40 05 57 – Valve Operators. 
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8. Raw Water and Static Mixer System: The raw water and static mixer system shall 

be tested as one system and will include the raw water piping, static mixers, stop 

logs, and all associated valves, piping, accessories, instrumentation, and controls. 

a. Preliminary field test (with water): The raw water and static mixer system 

shall be tested with all chemical systems offline. The Contractor shall 

demonstrate that the mixers do not exceed the maximum allowable head 

loss at the maximum flow conditions as described in Section 46 41 43 – 

Static Mixer and Accessories. 

b. Final field test (with water and chemicals): The raw water and static mixer 

system shall be tested with all chemical systems online. The Contractor shall 

demonstrate that the mixers do not exceed the maximum allowable 

coefficient of variation and maximum allowable head loss at the maximum 

flow conditions as described in Section 46 41 43 – Static Mixer and 

Accessories. 

9. Waste Washwater Recycle System: The waste washwater recycle system shall be 

tested as one system, including the waste washwater recycle tanks, pumps, 

mixers and all associated valves, piping, accessories, instrumentation, and 

controls. 

a. Preliminary and final field tests (with water): Contractor shall demonstrate 

that the waste washwater tank mixers operate satisfactorily without 

excessive noise, vibration, or overheating as described in Section 46 41 23 – 

Submersible Mixers. Contractor shall demonstrate that the waste washwater 

recycle pumps operate satisfactorily over their full operating speed range as 

described in Section 43 20 00 – Pumps-General, including allowable 

vibration amplitudes, bearing temperatures, and acceptable pump 

performance. Contractor shall demonstrate that all associated valves meet 

the preliminary and final field testing requirements described in Section 40 

05 51 – Valves, General and Section 40 05 57 – Valve Operators. 

10. DAF Recycle (DAFR) System: The DAF recycle system shall be tested as one 

system, including the DAF recycle pumps, DAF recycle strainer, air compressors, 

air receivers, saturators, DAF injection nozzles and all associated valves, piping, 

accessories, instrumentation, and controls. 

a. Preliminary and final field tests (with air and water): Contractor shall 

demonstrate that the DAF recycle pumps operate satisfactorily over their full 

operating speed range as described in Section 43 23 21 – Horizontal Split 

Case Pumps and Section 43 20 00 – Pumps-General, including allowable 

vibration amplitudes, bearing temperatures, noise, and acceptable pump 

performance. Contractor shall demonstrate that the DAF recycle strainer 

does not exceed the maximum allowable pressure drop at maximum flow 

conditions and satisfies hydrostatic testing as described in Section 40 05 

89.13 – Automatic Backwash Strainer. Contractor shall demonstrate that the 

DAF recycle system air compressors are capable of delivering the design 
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flow at full-load discharge pressure as described in Section 46 43 63.13 – 

Dissolved Air Flotation (DAF) Compressed Air System. Contractor shall 

demonstrate that the DAF recycle saturators and injection nozzles satisfy the 

functional field test requirements described in Section 46 43 63.33 – 

Dissolved Air Flotation (DAF) Recycle Injection Nozzles. Contractor shall 

demonstrate that all associated valves meet the preliminary and final field 

testing requirements described in Section 40 05 51 – Valves, General and 

Section 40 05 57 – Valve Operators. 

11. Floated Solids Transfer System: The floated solids transfer system shall be tested 

as one system and shall include the floated solids transfer tank, the floated solids 

transfer pumps, and all associated valves, piping, accessories, instrumentation, 

and controls.  

a. Preliminary and final field tests (with water): Contractor shall demonstrate 

that the floated solids transfer pumps operate satisfactorily over their full 

operating speed range as described in Section 43 23 58 – Rotary Lobe 

Pumps and Section 43 20 00 – Pumps-General, including allowable vibration 

amplitudes, bearing temperatures, and acceptable pump performance. 

Contractor shall demonstrate that all associated valves meet the preliminary 

and final field testing requirements described in Section 40 05 51 – Valves, 

General and Section 40 05 57 – Valve Operators. 

12. Centrate Recycle System: The centrate recycle system shall be tested as one 

system and shall include the centrate holding tank, the centrate recycle pumps, 

and all associated valves, piping, accessories, instrumentation, and controls. 

a. Preliminary and final field tests (with water): Contractor shall demonstrate 

that the centrate recycle pumps operate satisfactorily over their full operating 

speed range as described in Section 43 25 13 – Submersible Solids-

Handling Pumps and Section 43 20 00 – Pumps-General, including 

allowable vibration amplitudes, bearing temperatures, and acceptable pump 

performance. Contractor shall demonstrate that all associated valves meet 

the preliminary and final field testing requirements described in Section 40 

05 51 – Valves, General and Section 40 05 57 – Valve Operators. 

13. Residuals Storage and Dewatering System: The residuals storage and dewatering 

system shall be tested as a single system and shall consist of the residual storage 

tanks, the centrifuge feed pumps, the centrifuges, conveyors, and all associated 

valves, piping, accessories, instrumentation, and controls. 

a. Preliminary field test (with water): Contractor shall demonstrate that the 

residual storage tank mixers operate satisfactorily without excessive noise, 

vibration, or overheating as described in Section 46 41 23 – Submersible 

Mixers. Contractor shall demonstrate that the centrifuge feed pumps operate 

satisfactorily over their full operating speed range as described in Section 43 

23 58 – Rotary Lobe Pumps and Section 43 20 00 – Pumps-General, 

including allowable vibration amplitudes, bearing temperatures, and 
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acceptable pump performance. Contractor shall demonstrate that the 

centrifuges operate within the specified limits of operation as described in 

Section 46 76 33 – Dewatering Centrifuges. Contractor shall demonstrate 

that the conveyors satisfy the preliminary field testing requirements 

described in Section 46 76 42 – Screw Conveyors. Contractor shall 

demonstrate that all associated valves meet the preliminary and final field 

testing requirements described in Section 40 05 51 – Valves, General and 

Section 40 05 57 – Valve Operators. 

b. Final field test (with floated solids and DPOL): Contractor shall demonstrate 

that the centrifuges operate within the specified limits of solids feed and 

polymer feed flow rates producing cake of the specified consistency as 

described in Section 46 76 33 – Dewatering Centrifuges. Contractor shall 

conduct field performance testing of the centrifuges as described in Section 

46 76 33 – Dewatering Centrifuges. Contractor shall demonstrate that the 

conveyors satisfy the final field testing requirements described in Section 46 

76 42 – Screw Conveyors. Contractor shall demonstrate that all associated 

valves meet the preliminary and final field testing requirements described in 

Section 40 05 51 – Valves, General and Section 40 05 57 – Valve 

Operators. 

14. Flocculators and DAF System: The flocculators and DAF shall be tested as a 

single system, with individual flocculator / DAF trains demonstrated separately. 

The flocculator / DAF system shall include the flocculators, the chain and flight 

skimmers, DAF weirs, and all associated valves, piping, accessories, 

instrumentation, and controls. 

a. Preliminary and final field tests (with water): Contractor shall demonstrate 

that the flocculators achieve their specified velocity gradient as described in 

Section 46 41 34 – Flocculators. Contractor shall demonstrate that the chain 

and flight skimmers meet the objectives of the running tests described in 

Section 46 43 63.43 – Dissolved Air Flotation (DAF) Skimmers and 

Accessories. Contractor shall demonstrate that all associated valves meet 

the preliminary and final field testing requirements described in Section 40 

05 51 – Valves, General and Section 40 05 57 – Valve Operators. 

15. Filter Backwash System: The filter backwash system shall be tested as one single 

system and shall consist of the existing backwash pumping system, the air scour 

blowers, filter underdrains, washwater troughs, and all associated media, valves, 

piping, accessories, instrumentation, and controls. 

a. Preliminary and final field tests (with water and air): Contractor shall 

demonstrate that the existing backwash pumps achieve the uniformity of 

backwash water distribution, air scour distribution, and combined air scour 

water distribution to each filter as described in Section 46 61 13 – Filter 

Underdrains. Contractor shall demonstrate that the air scour blowers meet 

the vibration and sound limits as described in Section 46 61 17 – Air Scour 

Blower. Contractor shall demonstrate that the filter washwater troughs meet 
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the specified level tolerances and do not exceed the specified vertical 

deflections when filled with water as described in Section 46 61 19 – Filter 

Washwater Trough. Contractor shall demonstrate that all associated valves 

meet the preliminary and final field testing requirements described in Section 

40 05 51 – Valves, General and Section 40 05 57 – Valve Operators. 

b. Contractor shall coordinate use of the existing backwash pumps for field 

testing purposes with the Owner. Owner reserves the right to suspend the 

use of the existing backwash pumps for field testing at any time. Refer to 

Section 01 14 00 – Coordination with Owner’s Operations for constraints 

related to the use of the existing backwash pumps. 

16. Filter System: the filters shall be tested as a single system, with individual filter 

trains demonstrated separately. The filter system shall include the filter and all 

associated valves, piping, accessories, instrumentation, and controls. 

a. Preliminary and final field tests (with water): Contractor shall demonstrate 

that the filter media meets the characteristics described in Section 46 61 16 

– Filter Media following initial washing and scraping or skimming of the 

media. Contractor shall collect composite samples of the filter media from 

each filter as described in Section 46 61 16 – Filter Media to demonstrate 

conformance of the media to the specified media characteristics. Contractor 

shall demonstrate that all associated valves meet the preliminary and final 

field testing requirements described in Section 40 05 51 – Valves, General 

and Section 40 05 57 – Valve Operators. 

17. Filtered Water System: The filtered water system shall be tested as a single 

system and shall include the filtered water weir box, stop logs, weirs, and all 

associated valves, piping, accessories, instrumentation, and controls. 

a. Preliminary and final field tests (with water): Contractor shall demonstrate 

free operation of the stop logs, operation of the stop log lifter, and that the 

stop logs meet the specified leakage as described in Section 40 05 59 – 

Stop Plates and Stop Logs. Contractor shall demonstrate that all associated 

valves meet the preliminary and final field testing requirements described in 

Section 40 05 51 – Valves, General and Section 40 05 57 – Valve 

Operators. 

3.06 OPERATIONAL PERIOD 

A. Prior to the 90-day operational period, Contractor shall have prepared and tested all 

equipment, subsystems, and systems in accordance with the requirements herein and of 

the individual specification sections to check its ability for sustained operation, including 

inspections and adjustments by Manufacturer's representative. 

1. Contractor shall conduct final field tests for any systems for which Engineer 

authorized deferral until the 90-day operational period. 
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B. Engineer shall have approved Contractor’s startup and 90-day operational period plan in 

accordance with this Section at least 60 days in advance of proposed operational period. 

C. Contractor shall furnish competent personnel to operate the facilities during the 

operational period. Contractor will be responsible for operation of all facilities constructed 

under this Contract with assistance from the Engineer and Owner.  

1. Owner will assume responsibility for the facilities upon Substantial Completion. 

Obtain from Engineer final certificate of Substantial Completion for either entire 

Work or the portion being turned over to Owner. 

D. The permanent plant power service is required for the operational period. Contractor 

shall make arrangements to provide this power service to the plant via the permanent 

electrical service facilities. Energy costs will be paid by the Owner. 

E. The 90-day operational period shall demonstrate that all equipment, subsystems, and 

systems operate satisfactorily together as intended by the Contract Documents. 

1. Contractor shall coordinate with the Owner to execute the 90-day operational 

period in accordance with the approved startup and 90-day operational period plan 

required by this Section. Contractor shall accommodate Owner’s operational 

needs as needed during the 90-day operational period, including deviations from 

the approved startup and 90-day operational period plan when required by the 

Owner. 

2. The facilities shall be demonstrated to operate satisfactorily for at least four (4) 

hours at their 65-mgd maximum capacity after reaching stable operating 

conditions. If there are any interruptions in operation during the 4-hour maximum 

capacity demonstration, the demonstration shall be repeated until the facilities 

operate trouble free for the specified time period. 

3.07 WATER SOURCES FOR TESTING 

A. Water for pressure testing, disinfection, and leak testing will be provided by the Owner 

from the nearest hydrant or other source. The Contractor shall provide all necessary 

apparatus to convey the water to the point of use, including back flow preventers, as 

required. 

1. Owner may provide Contractor water for testing through the use of Owner’s 

elevated wash water storage tank and Pressurized Wash Water system.  

a. Owner conducted hydrant testing to determine the rate at which water will be 

available. The following hydrant testing results are known to Owner: 

Technical Memorandum dated November 10, 2023 prepared by Hazen and 

Sawyer entitled “Valve Assessments at the West Parish Filters”. 

b. Owner reserves the right to suspend the use of the Pressurized Wash Water 

system at any time. Refer to Section 01 14 00 – Coordination with Owner’s 
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Operations for additional constraints related to the use of the elevated 

storage tank. 

2. Owner may provide Contractor water for testing through the use of Owner’s 

existing backwash pumps for testing the following systems only: 

a. Filter Backwash System as defined herein. 

b. Owner reserves the right to suspend the use of the existing backwash 

pumps for field testing at any time. Refer to Section 01 14 00 – Coordination 

with Owner’s Operations for additional constraints related to the use of the 

existing backwash pumps. 

3. Owner may provide raw water to the Contractor for testing via one of the new 

constructed intakes, including the Control Tunnel/Sedimentation Basin Intake and 

the Energy Dissipation Valve Facility Intake.  

a. Owner reserves the right to suspend the use of the raw water source for field 

testing at any time. Refer to Section 01 14 00 – Coordination with Owner’s 

Operations for additional constraints related to the use of the raw water 

source. 

B. The Contractor shall, through the Engineer, make arrangements with the Owner to 

obtain water. The Contractor shall notify the Engineer at least 21 days before water is 

required. 

C. The Contractor shall maintain a chlorine residual in all water in contact with treatment 

process equipment, basins, piping, and appurtenances prior to and during field testing, 

adequate to prevent biological growth. 

D. After piping is exposed to water and taken out of service, the Contractor shall either 

drain the piping dry within three (3) days or maintain a chlorine residual of 10 mg/L until 

the piping is returned to service. 

3.08 WASTING AND DISPOSAL OF TESTING FLOWS 

A. Disposal of testing flows shall not be done without prior approval of Engineer. Disposal 

of testing flows shall be coordinated with the Owner on a daily basis. 

B. Prior to and during field equipment testing and field system testing, the Contractor shall 

be responsible for pumping waste flows from pressure testing, tank and pipe 

disinfection, and other miscellaneous sources to Cook Brook and the Owner’s Upper 

Lagoon. 

1. The Contractor shall provide treatment as required to comply with the Owner’s 

NPDES Permit No. MA0040482 discharge permit requirements, including, but not 

limited to, the following: 
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Effluent Parameter Discharge Limitation 

Average Monthly Maximum Daily 

Flow Report mgd 3.0 mgd 

Total Suspended Solids (TSS) 30 mg/L 50 mg/L 

pH 6.5-8.3 su 

Aluminum, Total Recoverable Report µg/L Report µg/L 

Whole Effluent Toxicity 

LC50 N/A Report % 

Hardness N/A Report mg/L 

Total Residual Chlorine N/A Report mg/L 

Alkalinity N/A Report mg/L 

pH N/A Report su 

Specific Conductance N/A µmhos/cm 

Total Solids N/A Report mg/L 

Total Dissolved Solids N/A Report mg/L 

Ammonia N/A Report mg/L 

Total Organic Carbon N/A Report mg/L 

Total Cadmium N/A Report mg/L 

Total Lead N/A Report mg/L 

Total Copper N/A Report mg/L 

Total Zinc N/A Report mg/L 

Total Nickel N/A Report mg/L 

Total Aluminum N/A Report mg/L 

Diluent Whole Effluent Toxicity 

Hardness N/A Report mg/L 

Alkalinity N/A Report mg/L 

pH N/A Report su 

Specific Conductance N/A µmhos/cm 

Ammonia N/A Report mg/L 

Total Organic Carbon N/A Report mg/L 

Total Cadmium N/A Report mg/L 

Total Lead N/A Report mg/L 

Total Copper N/A Report mg/L 

Total Zinc N/A Report mg/L 

Total Nickel N/A Report mg/L 

Total Aluminum N/A Report mg/L 

2. The discharge shall not exceed a rate of 3.0 mgd. This rate includes both existing 

waste washwater discharges from the Owner’s existing water treatment plant and 

discharges of testing flows from the new water treatment plant related to testing. 

3. All chlorinated water utilized for testing and startup activities shall be dechlorinated 

to a total residual chlorine concentration of 0 mg/L prior to disposal. 

4. The Contractor will normally be allowed to discharge to Cook Brook and the 

Owner’s Upper Lagoon 24 hours/day, seven (7) days/week. However, the 

Contractor may be required on short notice to temporarily cease discharging flows 

during wet-weather events. 
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5. For scheduling purposes, the Contractor should assume six (6) wet weather 

discharge interruptions, each lasting 24 hours, during the six (6) months 

immediately preceding plant startup. 

C. The Contractor shall monitor all flows discharged in accordance with the following: 

 

Effluent Parameter Monitoring Requirements 

Measurement Frequency Sample Type 

Flow 1/day Estimate 

Total Suspended Solids (TSS) 1/week Composite 

pH 1/week Grab 

Aluminum, Total Recoverable 1/week Composite 

Whole Effluent Toxicity 

LC50 1/quarter Composite 

Hardness 1/quarter Composite 

Total Residual Chlorine 1/quarter Grab 

Alkalinity 1/quarter Composite 

pH 1/quarter Grab 

Specific Conductance 1/quarter Composite 

Total Solids 1/quarter Composite 

Total Dissolved Solids 1/quarter Composite 

Ammonia 1/quarter Composite 

Total Organic Carbon 1/quarter Composite 

Total Cadmium 1/quarter Composite 

Total Lead 1/quarter Composite 

Total Copper 1/quarter Composite 

Total Zinc 1/quarter Composite 

Total Nickel 1/quarter Composite 

Total Aluminum 1/quarter Composite 

Diluent Whole Effluent Toxicity 

Hardness 1/quarter Grab 

Alkalinity 1/quarter Grab 

pH 1/quarter Grab 

Specific Conductance 1/quarter Grab 

Ammonia 1/quarter Grab 

Total Organic Carbon 1/quarter Grab 

Total Cadmium 1/quarter Grab 

Total Lead 1/quarter Grab 

Total Copper 1/quarter Grab 

Total Zinc 1/quarter Grab 

Total Nickel 1/quarter Grab 

Total Aluminum 1/quarter Grab 

1. Analytical testing procedures shall be in accordance with AWWA Standard 

Methods. 

2. Continuous flow rate monitoring, and daily flow totals shall be provided by the 

Contractor. 
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3. The Contractor shall submit a Discharge Water Quality Monitoring Weekly Report 

detailing monitoring results and flow rate monitoring results for all flows 

discharged. Report for the week shall be submitted by Monday of the following 

week. 

END OF SECTION
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FORM FOR OPERATING SUPPLIES FOR PRELIMINARY AND FINAL FIELD TESTS 

SPECIFICATION 

NO. AND TITLE 

EQUIPMENT 

DESCRIPTION 

TAG NUMBER PROCESS 

CHEMICALS 

MISCELLANEOUS 

OPERATING 

SUPPLIES 
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EQUIPMENT MANUFACTURER’S CERTIFICATE OF 

EQUIPMENT CHECKOUT AND INSTALLATION 

Owner:  _____________________________________________________________________  

Project:  _____________________________________________________________________  

Contract No.:  _________________________________________________________________  

Equipment Specification No.:  ____________________________________________________  

Equipment Description:  _________________________________________________________  

 

 ______________________________________________ , Authorized representative of 

(Print Name) 

 ______________________________________________  

(Print Manufacturer’s Name) 

and  __________________________________________ , Checkout and Testing Coordinator, 

(Print Name) 

hereby certify that  _____________________________________________________________  

(Print Equipment Name and Tag No.) 

installed for the subject project has/have been installed, tagged, and is in a satisfactory manner 

is/are ready for testing on Date:  __________________________ Time:  __________________  

 

Certified by:  __________________________________________ Date:  __________________  

(Signature of Manufacturer’s Representative) 

  __________________________________________ Date:  __________________  

(Signature of Checkout and Testing Coordinator) 

  __________________________________________ Date:  __________________  

(Signature of Contractor) 

 

Approved by:  _________________________________________ Date:  __________________  

(Engineer)
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SECTION 01 77 19 

CLOSEOUT REQUIREMENTS 

PART 1 – GENERAL 

1.01 SUMMARY 

A. Section lncludes:  

1. Substantial Completion. 

2. Final inspection. 

3. Request for final payment. 

1.02 REFERENCES 

A. Definitions: 

1. Substantial completion procedures for requesting and documenting are in the 

General Conditions, as modified by Supplemental Conditions. 

2. Final inspection procedures for requesting and documenting are in the General 

Conditions, as modified by Supplemental Conditions. 

1.03 ADMINSTRATIVE REQUIREMENTS 

A. Request for Final Payment: 

1. Procedure: Submit request for final payment in accordance with the Agreement 

and General Conditions, as may be modified by the Supplementary Conditions. 

B. Request for final payment shall include: 

1. Documents required for progress payments in Section 01 29 76 − Progress 

Payment Procedures. 

2. Documents required in the General Conditions, as may be modified by the 

Supplementary Conditions. 

3. Releases or Waivers of Lien Rights: 

a. Provide a final release or waiver by Contractor and each Subcontractor and 

Supplier that provided Contractor with labor, material, or equipment totaling 

$10,000 or more. 
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b. Provide list of Subcontractors and Suppliers for which release or waiver of 

Lien is required. 

c. Each release or waiver of Lien shall be signed by an authorized 

representative of the entity submitting release or waiver to Contractor, and 

shall include Subcontractor’s or Supplier’s corporate seal, when applicable. 

d. Release or waiver of Lien may be conditional upon receipt of final payment. 

e. Manufacturer’s Affidavit of Release of Liens – furnish a separate, completed 

form from the manufacturer. 

4. Consent of Surety Company to Final Payment. 

PART 2 – PRODUCTS (NOT USED) 

PART 3 – EXECUTION (NOT USED) 

END OF SECTION 
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SECTION 01 78 23 

OPERATION AND MAINTENANCE DATA 

PART 1 – GENERAL 

1.01 SUMMARY 

A. Section includes: Requirements for operation and maintenance data, manuals, and 

documentation. 

1. Submit operation and maintenance data, in accordance with this Section and in 

accordance with requirements elsewhere in the Contract Documents, as 

instructional and reference manuals by operations and maintenance personnel at 

the Site. 

2. For each operation and maintenance manual, submit the following: 

a. Preliminary Submittal: Electronic copy of entire operation and maintenance 

manual, except for test data and service reports by Supplier. 

b. Final Submittal: Printed and bound copy of complete operations and 

maintenance manual and electronic copy, including test data and service 

reports by Supplier. 

1.02 ADMINISTRATIVE REQUIREMENTS 

A. Quantity Required and Timing of Submittals: 

1. Preliminary Submittal: 

a. Electronic Copies: One copy.  

b. Submit to Engineer, whichever occurs first: 

1) 60 days prior to starting training of operations and maintenance 

personnel. 

2) 30 days prior to field quality control testing at the Site. 

c. Furnish preliminary operation and maintenance data submittal in acceptable 

form and content, as determined by Engineer, before associated materials 

and equipment will be eligible for payment. 

2. Preliminary Submittal shall be reviewed by Engineer. One printed or electronic 

copy shall be returned to Contractor with required revisions noted. 
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3. Final Submittal: Provide 14 days prior to checkout and startup procedures, unless 

Submittal is specified as required prior to an interim Milestone. 

a. Printed Copies: Two copies. 

b. Electronic Copies: One copy. 

B. Format of Printed Copies: 

1. Binding and Cover: 

a. Bind each operation and maintenance manual in durable, permanent, stiff-

cover binder(s), comprising one or more volumes per copy as required. 

Binders shall be minimum one-inch wide and maximum of three-inch wide. 

Binders for each copy of each volume shall be identical. 

b. Provide the following information on cover of each volume: 

1) Title: “OPERATING AND MAINTENANCE INSTRUCTIONS”. 

2) Name or type of material or equipment covered in the manual. 

3) Volume number, if more than one volume is required, listed as 

“Volume __ of __”, with appropriate volume-designating numbers filled 

in. 

4) Name of Project and, if applicable, Contract name and number. 

5) Name of building or structure, as applicable. 

c. Provide the following information on spine of each volume: 

1) Title: “OPERATING AND MAINTENANCE INSTRUCTIONS”. 

2) Name or type of material or equipment covered in the manual. 

3) Volume number, if more than one volume is required, listed as 

“Volume __ of __”, with appropriate volume-designating numbers filled 

in. 

4) Project name and building or structure name. 

2. Drawings: 

a. Bind into the manual drawings, diagrams, and illustrations up to and 

including 11 inches by 17 inches in size, with reinforcing. 

b. Documents larger than 11 inches by 17 inches shall be folded and inserted 

into clear plastic pockets bound into the manual. Mark pockets with printed 

La
st

 M
od

ifi
ed

: 0
2/

28
/2

02
4 

at
 1

0:
41

A
M

 E
S

T



 

90398-004/February 2024 01 78 23-3  Operation and Maintenance Data 

text indicating content and drawing numbers. Include no more than three 

drawing sheets per pocket. 

3. Copy Quality and Document Clarity: 

a. Contents shall be original-quality copies. Documents in the manual shall be 

either original manufacturer-printed documents or first-generation 

photocopies indistinguishable from originals. If original is in color, copies 

shall be in color.  

b. Clearly mark in ink to indicate all components of materials and equipment on 

catalog pages for ease of identification. In standard or pre-printed 

documents, indicate options furnished or cross out inapplicable content. 

4. Organization: 

a. Provide table of contents in each volume for each chapter or section.  

b. Use dividers and indexed tabs between major categories of information, 

such as operating instructions, preventive maintenance instructions, and 

other major subdivisions of data in each manual. 

C. Format of Electronic Copies: 

1. Each electronic copy shall include all information included in the corresponding 

printed copy. 

2. Submit electronic copy via transferable method and format acceptable to Engineer. 

3. File Format: 

a. Acceptable formats include Adobe PDF, Microsoft Word, Autodesk DWF, 

and AutoCAD. 

b. Files shall be electronically text searchable, including drawings and figures. 

c. Submit separate file for each separate document in the printed copy. 

d. Within each file, provide bookmarks for the following: 

1) Each chapter and subsection listed in the corresponding printed copy 

document’s table of contents 

2) Each figure 

3) Each table 

4) Each appendix 
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4. Submit drawings and figures in one of the following formats: “.bmp”, “.tif”, “.jpg”, 

“.gif”, “dwf”, or “dwg”.  

D. General Content Requirements: 

1. Prepare each operation and maintenance manual specifically for the Project. 

Include in each manual all pertinent instructions, as-built drawings as applicable, 

bills of materials, technical bulletins, installation and handling requirements, 

maintenance and repair instructions, and other information required for complete, 

accurate, and comprehensive data for safe and proper operation, maintenance, 

and repair of materials and equipment furnished for the Project. Include in manuals 

specific information required in the Specification Section for the material or 

equipment, data required by Laws and Regulations, and data required by 

authorities having jurisdiction. 

2. Submit complete, detailed written operating instructions for each material or 

equipment item including: function; operating characteristics; limiting conditions; 

operating instructions for start-up, normal and emergency conditions; regulation 

and control; operational troubleshooting; and shutdown. Also include, as 

applicable, written descriptions of alarms generated by equipment and proper 

responses to such alarm conditions. 

3. Submit written explanations of all safety considerations relating to operation and 

maintenance procedures. 

4. Submit complete, detailed, written preventive maintenance instructions including 

all information and instructions to keep materials, equipment, and systems 

properly lubricated, adjusted, and maintained so that materials, equipment, and 

systems function economically throughout their expected service life. Instructions 

shall include: 

a. Written explanations with illustrations for each preventive maintenance task 

such as inspection, adjustment, lubrication, calibration, and cleaning. Include 

pre-startup checklists for each equipment item and maintenance 

requirements for long-term shutdowns. 

b. Recommended schedule for each preventive maintenance task. 

c. Lubrication charts indicating recommended types of lubricants, frequency of 

application or change, and where each lubricant is to be used or applied. 

d. Table of alternative lubricants. 

e. Troubleshooting instructions. 

f. List of required maintenance tools and equipment. 
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5. Submit complete bills of material or parts lists for materials and equipment 

furnished. Lists or bills of material may be furnished on a per-drawing or per-

equipment assembly basis. Bills of material shall indicate: 

a. Manufacturer’s name, address, telephone number, fax number, and Internet 

website address. 

b. Manufacturer’s local service representative’s or local parts supplier’s name, 

address, telephone number, fax number, Internet website address, and e-

mail addresses, when applicable. 

c. Manufacturer’s shop order and serial number(s) for materials, equipment or 

assembly furnished. 

d. For each part or piece include the following information: 

1) Parts cross-reference number. Cross-reference number shall be used 

to identify the part on assembly drawings, Shop Drawings, or other 

type of graphic illustration where the part is clearly shown or indicated. 

2) Part name or description. 

3) Manufacturer’s part number. 

4) Quantity of each part used in each assembly. 

5) Current unit price of the part at the time the operations and 

maintenance manual is submitted. Price list shall be dated. 

6. Submit complete instructions for ordering replaceable parts, including reference 

numbers (such as shop order number or serial number). 

7. Submit manufacturer’s recommended inventory levels for spare parts, extra stock 

materials, and consumable supplies for the initial two years of operation. 

Consumable supplies are items consumed or worn by operation of materials or 

equipment, and items used in maintaining the operation of material or equipment, 

including items such as lubricants, seals, reagents, and testing chemicals used for 

calibrating or operating the equipment. Include estimated delivery times, shelf life 

limitations, and special storage requirements. 

8. Submit manufacturer’s installation and operation bulletins, diagrams, schematics, 

and equipment cutaways. Where materials pertain to multiple models or types, 

mark the literature to indicate specific material or equipment supplied. Marking 

may be in the form of checking, arrows, or underlining to indicate pertinent 

information, or by crossing out or other means of obliterating information that does 

not apply to the materials and equipment furnished. 
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9. Submit original-quality copies of each approved and accepted Shop Drawing, 

product data, and other submittal, updated to indicate as-installed condition. 

Reduced drawings are acceptable only if reduction is to not less than one-half 

original size and all lines, dimensions, lettering, and text are completely legible on 

the reduction. 

10. Submit complete electrical schematics and wiring diagrams, including complete 

point-to-point wiring and wiring numbers or colors between all terminal points. 

11. Submit copy of warranty bond and service contract as applicable. 

12. When copyrighted material is used in operations and maintenance manuals, obtain 

copyright holder’s written permission to use such material in the operation and 

maintenance manual. 

1.03 SUBMITTALS 

A. Action/Informational Submittals: Submit preliminary schedule (listing) of operations and 

maintenance data for Engineer’s review. Preliminary operations and maintenance data 

shall be grouped as major equipment and material systems and divided into sub-

systems as required for clarity, subject to Engineer’s approval.  

B. Closeout Submittals: 

1. Operation and maintenance data: Submit the operations and maintenance data 

indicated in the Contract Documents, grouped into submittals as approved by 

Engineer.  

PART 2 – PRODUCTS (NOT USED) 

PART 3 – EXECUTION (NOT USED) 

END OF SECTION 
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SECTION 01 78 39 

PROJECT RECORD DOCUMENTS 

PART 1 – GENERAL 

1.01 SUMMARY 

A. Section lncludes: 

1. Requirements for recording changes to record documents. 

2. Requirements for electronic files furnished by Engineer. 

B. Contractor shall maintain and submit to Engineer with record documents in accordance 

with the Specifications, General Conditions, and Supplementary Conditions. 

1.02 ADMINSTRATIVE REQUIREMENTS 

A. Maintenance of Record Documents: 

1. The following record documents shall be maintained in the Contractor’s field office: 

a. Drawings, Specifications, and Addenda.  

b. Shop Drawings, Samples, and other Contractor submittals, including records 

of test results, approved or accepted as applicable, by Engineer.  

c. Change Orders, Work Change Directives, Field Orders, photographic 

documentation, survey data, and all other documents pertinent to the Work. 

2. Update record documents on a monthly basis, minimum. 

3. Provide files and racks for proper storage and easy access to record documents.  

4. Make record documents available for inspection upon request of Engineer or 

Owner. 

5. Do not use record documents for purpose other than serving as Project record. Do 

not remove record documents from Contractor’s field office without Engineer’s 

approval. 

B. Submittal of Record Documents: 

1. Submit to Engineer the following record documents: Drawings. 

2. Prior to readiness for Substantial Completion, submit to Engineer one copy of final 

record documents. Submit complete record documents; do not make partial 

submittals. 
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a. In accordance with the Environmental Commitments Schedule in Section 01 

41 00 – Regulatory Requirements, record drawings must be submitted to 

MassDEP within 180 days of placing the Project into service. 

3. Submit record documents with transmittal letter on Contractor letterhead 

complying with letter of transmittal requirements in Section 01 33 00 − Submittal 

Procedures. 

4. Record documents submittal shall include certification, with original signature of 

official authorized to execute legal agreements on behalf of Contractor. 

C. Electronic Files Furnished by Engineer: 

1. CADD files will be furnished by Engineer upon the following conditions: 

a. Contractor shall submit to Engineer a letter on Contractor letterhead 

requesting CADD files and providing specific definition(s) or description(s) of 

how files will be used, and specific description of benefits to Owner 

(including credit proposal, if applicable) if the request is granted. 

b. Contractor shall execute Engineer’s standard agreement for release of 

electronic files and shall abide by all provisions of the agreement for release 

of electronic files. 

c. Layering system incorporated in CADD files shall be maintained as 

transmitted by Engineer. CADD files transmitted by Engineer containing 

cross-referenced files shall not be bound by Contractor. Drawing cross-

references and paths shall be maintained. If Contractor alters layers or 

cross-reference files, Contractor shall restore all layers and cross-references 

prior to submitting record documents to Engineer. 

d. Contractor shall submit record drawings to Engineer in same CADD format 

that files were furnished to Contractor. 

1.03 SUBMITTALS 

A. Closeout Submittals: Provide record documentation as specified in this Section. 

PART 2 – PRODUCTS (NOT USED) 

PART 3 – EXECUTION 

3.01 GENERAL REQUIREMENTS 

A. At the start of the Project, label each record document to be submitted as, “PROJECT 

RECORD” using legible, printed letters. Letters on record copy of the Drawings shall be 

two inches high. 
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B. Keep record documents current. Make entries on record documents within two working 

days of receipt of information required to record the change. 

C. Do not permanently conceal the Work until required information has been recorded. 

D. Accuracy of record documents shall be such that future searches for items shown on the 

record documents may rely reasonably on information obtained from Engineer-accepted 

record documents. 

E. Marking of Entries: 

1. Use erasable, colored pencils (not ink or indelible pencil) for marking changes, 

revisions, additions, and deletions to record documents. 

2. Clearly describe the change by graphic line and make notations as required. Use 

straight-edge to mark straight lines. Writing shall be legible and sufficiently dark to 

allow scanning of record documents into legible electronic files. 

3. Date all entries on record documents. 

4. Call attention to changes by drawing a “cloud” around the change(s) indicated. 

5. Mark initial revisions in red. In the event of overlapping changes, use different 

colors for subsequent changes. 

3.02 RECORDING CHANGES TO DRAWINGS 

A. Record changes on copy of the Drawings. Submittal of Contractor-originated or -

produced drawings as a substitute for recording changes on the Drawings is 

unacceptable. 

B. Record changes on plans, sections, schematics, and details as required for clarity, 

making reference dimensions and elevations (to Project datum) for complete record 

documentation. 

C. Record actual construction, including: 

1. Depths of various elements of foundation relative to Project datum. 

2. Field changes of dimensions, arrangements, and details. 

3. Changes made in accordance with Change Orders, Work Change Directives, and 

Field Orders. 

4. Changes in details on the Drawings. Submit additional details prepared by 

Contractor when required to document changes. 

5. Include coordinates or swing ties on critical infrastructure so that Owner can locate 

critical infrastructure. 
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3.03 RECORDING CHANGES FOR SCHEMATIC LAYOUTS 

A. In some cases, on the Drawings, arrangements of conduits, circuits, piping, ducts, and 

similar items are shown schematically and are not intended to portray physical layout. 

For such cases, the final physical arrangement shall be determined by Contractor 

subject to acceptance by Engineer. 

B. Record on record documents all revisions to schematics on Drawings, including: piping 

schematics, ducting schematics, process and instrumentation diagrams, control and 

circuitry diagrams, electrical one-line diagrams, motor control center layouts, and other 

schematics when included in the Contract. Record actual locations of equipment, lighting 

fixtures, in-place grounding system, and other pertinent data. 

C. When dimensioned plans and dimensioned sections on the Drawings show the Work 

schematically, indicate on the record documents, by dimensions accurate to within one 

inch in the field, centerline location of items of Work such as conduit, piping, ducts, and 

similar items 

1. Clearly identify the Work item by accurate notations such as “cast iron drain”, “rigid 

electrical conduit”, “copper waterline”, and similar descriptions. 

2. Show by symbol or note the vertical location of Work item; for example, 

“embedded in slab”, “under slab”, “in ceiling plenum”, “exposed”, and similar 

designations. For piping not embedded, also provide elevation dimension relative 

to Project datum. 

3. Descriptions shall be sufficiently detailed to be related to Specifications. 

3.04 REQUIREMENTS FOR SUPPLEMENTAL DRAWINGS 

A. In some cases, drawings produced during construction by Engineer or Contractor 

supplement the Drawings and shall be included with record documents submitted by 

Contractor. Supplemental record drawings shall include drawings provided with Change 

Orders, Work Change Directives, and Field Orders and that cannot be incorporated into 

the Drawings due to space limitations. 

B. Supplemental drawings provided with record drawings shall be integrated with the 

Drawings and include necessary cross-references between drawings. Supplemental 

record drawings shall be on sheets the same size as the Drawings. 

C. When supplemental drawings developed by Contractor using computer-aided 

drafting/design (CADD) software are to be included in record drawings, submit electronic 

files for such drawings in AutoCAD (latest version) as part of record drawing submittal.  

3.05 RECORDING CHANGES TO SPECIFICATIONS AND ADDENDA 

A. Mark each Section to record: 
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1. Manufacturer, trade name, catalog number, and Supplier of each product and item 

of equipment actually provided. 

2. Changes made by Addendum, Change Orders, Work Change Directives, and Field 

Orders. 

3.06 RECORDING CHANGES TO DRAWING MODELS 

A. Record changes on Engineer supplied electronic models to generate record drawings.  

B. Record changes on plans, sections, schematics, and details as required for clarity, 

making reference dimensions and elevations (to Project datum) for complete record 

documentation. 

C. Record actual construction, including: 

1. Field changes of dimensions, arrangements, and details. 

2. Changes made in accordance with Change Orders, Work Change Directives, and 

Field Orders. 

3. Changes in details on the Drawings. Submit additional details prepared by 

Contractor when required to document changes. 

D. Electronic models shall be updated by the Engineer with assistance of the Contractor to 

incorporate as-built asset information in accordance with the Contract Documents.  

Asset information shall be entered and coordinated with electronic model files.  Asset 

information includes equipment, instrumentation, and appurtenance tagging, pipe and 

valve identification information, and Owner identified equipment and material.  

END OF SECTION
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SECTION 01 78 43 

SPARE PARTS AND EXTRA MATERIAL 

PART 1 – GENERAL 

1.01 SUMMARY 

A. Contractor shall furnish spare parts data and extra materials for materials and equipment 

in accordance with the Contract Documents. 

B. Spare Parts and Extra Materials: 

1. Provide spare parts, extra stock materials, maintenance supplies, and special tools 

required for maintenance (“spare parts and extra materials”) for one year of 

operation (unless otherwise specified in the individual Specification Section). 

a. Provide Supplier recommended lubricating oil and grease in accordance with 

this Section and the Contract Documents. 

2. Provide list of Supplier recommended spare parts and extra material. 

a. Include list of four standard lubricants, minimum, that shall be 

interchangeable for each type of lubricant required in the Contract 

Documents. 

b. Include unit prices in current United States funds. 

c. Source(s) of supply for each. 

C. Packaging and Labeling:  

1. Furnish spare parts and extra materials in manufacturer’s unopened cartons, 

boxes, crates, or other original, protective covering suitable for preventing 

corrosion and deterioration for maximum length of storage normally anticipated by 

manufacturer.  

2. Packaging of spare parts and extra materials shall be clearly marked and identified 

with name of manufacturer, applicable equipment, part number, part description, 

and part location in the equipment. Contractor shall attach bar code tag stickers, 

furnished by the Contractor, to each distinct spare part or maintenance material. 

3. Protect and package spare parts and extra materials for maximum shelf life 

normally anticipated by manufacturer. 

D. Finishes: Spare parts and extra material shall have painting, protective coating, and 

finishes identical to original installed equipment and material.  Where painting, protective 
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coating, or finishes are not specified, suitable provisions shall be furnished to protect 

from corrosion. 

E. Special Tools: Contractor shall provide special tools necessary to operate, disassemble, 

service, repair, and adjust equipment and material in accordance with the 

manufacturer’s operation and maintenance manual.  Special tool requirements shall be 

the same as spare parts and extra material specified in this Section. 

F. Storage Prior to Delivery to Owner: Prior to furnishing spare parts and extra materials to 

Owner, store spare parts and extra materials in accordance with the Contract 

Documents and manufacturers’ recommendations. 

G. Delivery Time and Eligibility for Payment: 

1. Deliver to Owner spare parts and extra materials prior to date of Substantial 

Completion for equipment or system associated with the spare parts and extra 

materials. Do not deliver spare parts and extra materials before commencing start-

up for associated equipment or system. 

2. Spare parts and extra materials are not eligible for payment until delivered to 

Owner and Contractor’s receipt of Owner’s countersignature on letter of 

transmittal. 

H. Procedure for Delivery to Owner:  

1. Deliver spare parts and extra materials to Owner’s permanent storage rooms at 

the Site or area(s) at the Site designated by Owner.  

2. When spare parts and extra materials are delivered, Engineer and Owner will 

mutually inventory the spare parts and extra materials delivered to verify 

compliance with the Contract Documents regarding quantity and part numbers.  

3. Additional procedures for delivering spare parts and extra materials to Owner, if 

required, will be developed by Engineer and complied with by Contractor. 

I. Transfer Documentation: 

1. Furnish on Contractor letterhead a letter of transmittal for spare parts and extra 

materials furnished under each Specification Section. Letter of transmittal shall 

accompany spare parts and extra materials. Do not furnish letter of transmittal 

separate from associated spare parts and extra materials. 

2. Furnish three original, identical, signed letters of transmittal for each Specification 

Section. Upon delivery of specified quantities and types of spare parts and extra 

materials to Owner, designated person from Owner will countersign each original 

letter of transmittal indicating Owner’s receipt of spare parts and extra materials.  

a. Owner will retain one fully signed original.  
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b. Contractor shall submit one fully signed original to Engineer. 

c. Contractor shall retain one fully signed original for Contractor’s file. 

3. Letter of transmittal shall include the following: 

a. Information required for letters of transmittal in Section 01 33 00 − Submittal 

Procedures. 

b. Transmittal shall list spare parts and extra materials furnished under each 

Specification Section. List each individual part or product and quantity 

furnished. 

c. Provide space for countersignature by Owner as follows: space for 

signature, space for printed name, and date. 

4. Contractor shall attach bar code stickers to each approved spare part or 

maintenance material upon receipt. 

a. Contractor shall furnish bar code stickers. 

b. The sticker for any spare part shall be affixed to shipment packaging for that 

part. 

c. If additional stickers are required for split deliveries or re-delivery of 

previously rejected parts, they will be furnished by the Engineer and 

transmitted to the Contractor. 

5. Contractor shall maintain a log of all spare parts and extra materials delivered by 

Contractor to Owner. The log shall be importable and compatible with Owner 

requirements. Contractor shall amend the log throughout the course of the Project 

as requested by the Owner. The log shall include, but not necessarily be limited to, 

the following: 

a. Contract number and Specification Section number and title. 

b. Delivery date by the Contractor 

c. Acceptance date by the Owner 

d. Part number, description of equipment for which part is being provided, and 

part location in the equipment. 

e. Name of manufacturer and manufacturer’s part number. 

f. Supplier and/or vendor for part, including name and contact information. 
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6. No spare parts or extra materials shall be accepted by Owner unless all Transfer 

Documentation data has been entered into the log of spare parts and extra 

materials and bar codes have been applied as specified herein. 

J. Contractor shall be fully responsible for loss or damage to spare parts and extra 

materials until spare parts and extra materials are received by Owner. 

1.02 SUBMITTALS 

A. Action/Informational Submittals: Individual Specification Sections that require spare 

parts, extra material, or tools, Contractor shall submit inventory checklist for each 

individual Specification Section that includes the following information: 

1. Specification Section number and title. 

2. Name of spare parts, extra material, or tools. 

3. Manufacturer, part number and description. 

4. Quantity specified and furnished. 

PART 2 – PRODUCTS (NOT USED) 

PART 3 – EXECUTION (NOT USED) 

END OF SECTION 
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SECTION 01 79 00 

INSTRUCTION OF OWNER’S PERSONNEL 

PART 1 – GENERAL 

1.01 SUMMARY 

A. Contractor shall furnish services of operation and maintenance training specialists to 

instruct Owner’s personnel in recommended operation and maintenance procedures for 

materials and equipment furnished, in accordance with individual equipment 

specifications and the Contract Documents. 

B. Contractor shall provide a combination of classroom and field training at the Site, unless 

otherwise required elsewhere in the Contract Documents. 

C. Owner reserves the right to record training sessions on video for Owner’s later use in 

instructing Owner’s personnel. 

1.02 ADMINISTRATIVE REQUIREMENTS 

A. Definitions: 

1. Training -Manufacturer’s verbal, visual, and written presentation of materials to 

Owner’s staff to ensure that any Owner personnel undergoing training understand 

the Manufacturer’s recommended procedures to properly operate and maintain the 

equipment and systems for the expected service life.  

B. Qualifications: 

1. Contractor’s instructors shall be factory-trained by manufacturer of material or 

equipment. 

2. Contractor’s instructors shall be proficient and experienced in conducting training 

of type required. 

3. Qualifications of instructors are subject to acceptance by Engineer. If Engineer 

does not accept qualifications of proposed instructor, furnish services of 

replacement instructor with acceptable qualifications. 

C. Scheduling: 

1. General: 

a. Contractor shall coordinate training services with start-up and initial 

operation of materials and equipment on days and times, and in manner, 

acceptable to Owner, in accordance with the Contract Documents. 
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b. Training may be required outside of normal business hours to accommodate 

schedules of operations and maintenance personnel. Furnish training 

services at the required days and times at no additional cost to Owner. 

c. Prerequisites to Training: Training of Owner’s personnel shall commence 

after acceptable preliminary operation and maintenance data has been 

submitted and work required in Section 01 75 00 − Checkout and Startup 

Procedures is complete. 

2. Training Schedule Submittal: 

a. Training Schedule Required: Contractor shall prepare and submit proposed 

training schedule for review and acceptance by Engineer and Owner. 

Proposed training schedule shall show all training required in the Contract 

Documents, and shall demonstrate compliance with specified training 

requirements relative to number of hours of training, number of training 

sessions, and scheduling. 

b. Timing of Training Schedule Submittal: Submit initial training schedule at 

least thirty days before scheduled start of first training session. Submit final 

training schedule, incorporating revisions in accordance with Engineer’s 

comments, no later than seven days prior to starting the first training 

session. 

c. Owner reserves the right to modify personnel availability for training in 

accordance with process or emergency needs at the Site. 

D. Video Recording 

1. Contractor shall provide a training specialist for a minimum of three (3) days, for 

each item of equipment specified, to meet with the Engineer to prepare training 

scripts and to participate in video recording of training. Video recorded training 

sessions shall be conducted separately from training sessions held for the Owner’s 

personnel. 

2. Contractor shall employ the services of a professional videographer who has 

successfully performed at least three training videography projects of similar size 

and character to that specified for this Project within the past five years.  

3. Manufacturer shall provide the ownership rights to one unedited and one edited 

copy of the video recorded training. 

4. As a supplement to video recording training at the Site, the Manufacturer shall 

submit pre-recorded digital media covering the equipment supplied for approval. 

Submitted pre-recorded digital media shall meet the intent of this Section for 

approval consideration. Owner shall have the right to permanent ownership and 

use of at least one complete copy.  
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1.03 TRAINING REQUIREMENTS 

A. General Lesson Plan Requirements: 

1. Contractor’s lesson plan shall describe specific instruction topics, system 

components for which training will be furnished, and training procedures. 

Handouts, if any, to be used in training shall be included with the lesson plan. 

Describe in lesson plan “hands-on” demonstrations planned for training sessions. 

2. Submit acceptable lesson plan 60 days prior to starting associated training. 

3. Lesson plan shall include estimated duration of each training segment. 

B. Specific Lesson Plans Requirements: 

1. Equipment overview shall cover the following: 

a. Equipment’s operating (process) function, performance objectives, and 

fundamental operating principles. 

b. Equipment’s mechanical, electrical, and electronic components and features. 

Group related components into subsystems and describe function of 

subsystem and subsystem’s interaction with other subsystems. 

c. Support equipment and appurtenances. 

d. Safety and potential hazards. 

e. Safety and control interlocks. 

2. Operations personnel training shall cover the following: 

a. Equipment overview: As described in this Section. 

b. Operation: 

1) Principles, operating, start-up, and shutdown procedures. 

2) Abnormal or emergency start-up, operating, and shutdown procedures. 

3) Alarm conditions and responses. 

4) Monitoring and recordkeeping. 

5) Housekeeping. 

c. Troubleshooting: Required corrective maintenance or an operating 

parameter adjustment. 
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3. Maintenance personnel training: 

a. Equipment overview: As described in this Section. 

b. Equipment preventive maintenance: 

1) Inspection procedures: 

a) Operation. 

b) Trouble symptoms and anticipate breakdowns. 

c) Predictive maintenance. 

2) Preventative maintenance intervals. 

3) Lubricant and replacement parts. 

4) Cleaning practices and intervals. 

5) Special tools required. 

6) Removal, installation, and disassembly and assembly procedures. 

7) “Hands-on” demonstrations of preventive maintenance procedures. 

8) Measuring instruments and procedures 

9) Torquing, mounting, calibrating, and aligning procedures and settings 

requirements. 

10) Check and test equipment following corrective maintenance. 

4. Equipment Troubleshooting: 

a. Systematic troubleshooting procedures. 

b. Checklists. 

c. Testing and diagnostic procedures. 

d. Corrective maintenance procedures with “hands on” demonstrations. 

C. Training Aids: 

1. Contractor’s instructor shall incorporate training aids as appropriate to assist in the 

instruction. Provide handouts of text, tables, graphs, and illustrations as required. 

Other appropriate training aids include: 

a. Audio-visual aids 
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b. Equipment cutaways and samples 

c. Tools, including special tools 

2. Podium presentation aids: Presentation shall cover equipment, products and 

materials provided. Provide electronic version of presentation material to Engineer. 

a. Electronic version of presentation aids shall be Microsoft PowerPoint or 

equivalent format.   

b. Presentation shall include the following sections:  

1) Complete system overview including, but not limited to, related and 

associated equipment specific to the system. 

2) Specific equipment requirements and how equipment functions within 

the overall system. 

3) Site specific system and equipment requirements. 

c. Hardcopy handouts of the electronic presentation aids shall be provided prior 

to each training section for review during podium presentation. 

d. As a supplement to the Electronic presentation, Manufacturer shall submit, 

for approval by the Engineer and the Owner, prerecorded DVD(s) or digital 

media covering the equipment supplied.  Approval of such DVD(s) or digital 

media shall be contingent upon their content meeting the lesson plan 

requirement of this Section.  Owner shall have the right to permanent 

ownership and use. 

3. Handouts: 

a. Contractor’s instructor shall distribute and use descriptive handouts during 

training.  

b. Handouts should be coordinated with the instruction 

c. Provide at least ten copies of handouts for each training session 

4. Audio-visual Equipment: Training provider shall provide audio-visual equipment 

required for training sessions.  

1.04 SUBMITTALS 

A. Action/Informational Submittals: 

1. Training Schedule: Detailed schedule of training sessions, demonstrating 

compliance with number of training sessions, hours required in the Contract 
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Documents, and complying with the Contract Times. Submit training schedule 

submittals in accordance with timeframes specified in this Section. 

2. Lesson Plan: Acceptable lesson plan for training on each material or equipment 

item, in accordance with the Contract Documents. Lesson plan shall comply with 

requirements of this Section. Include with lesson plan copy of handouts that will be 

used during training sessions. Provide lesson plan submittals in accordance with 

timeframes specified in this Section. 

3. Podium presentation material, electronic version.  

4. Qualifications: Credentials of Contractor’s proposed operations and maintenance 

instructor(s). Credentials shall demonstrate compliance with requirements of this 

Section and shall include brief resume and specific details of instructor’s operating, 

maintenance, and training experience relative to the specific material and 

equipment for which instructor will provide training. 

B. Closeout Submittals: 

1. Trainee sign-in sheet for each training session. Submit to Owner’s training 

coordinator. 

C. Quality Assurance Submittals: 

1. Qualifications: Credentials of Contractor’s proposed operations and maintenance 

instructor(s). Credentials shall demonstrate compliance with requirements of this 

Section and shall include brief resume’ and specific details of instructor’s 

operating, maintenance, and training experience relative to the specific material 

and equipment for which instructor will provide training. 

2. Qualifications: Credentials of Contractor’s proposed professional videographer. 

Credentials shall demonstrate compliance with requirements of this Section and 

shall include brief resume and specific details of instructor’s videography 

experience.  

PART 2 –  PRODUCTS (NOT USED) 

PART 3 –  EXECUTION 

3.01 “HANDS-ON” DEMONSTRATIONS 

A. Contractor’s instructor shall provide “hands-on” demonstration of operations and 

maintenance of equipment and materials for each training session. 

B. Contractor shall furnish tools and appurtenances required for demonstrations. 
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3.02 SCHEDULE 

A. Contractor shall furnish the hours of training and number of sessions indicated, at a 

minimum, specified in individual equipment specifications and the Contract Documents. 

Travel time and expenses are the responsibility of the manufacturer and are excluded 

from required training time indicated in individual equipment specifications and the 

Contract Documents. 

B. Owner’s operations at the Site occur 24 hours per day, divided into three shifts. Training 

shall be scheduled during day shift, normal working hours unless otherwise approved by 

Engineer. 

C. Training shall be provided for a minimum of two identical sessions, unless otherwise 

specified in individual equipment specifications and the Contract Documents, with each 

session scheduled for different weeks. 

END OF SECTION
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SECTION 01 88 16 

WATERTIGHTNESS TESTING OF CONCRETE STRUCTURES 

PART 1 – GENERAL 

1.01 THE REQUIREMENT 

A. All concrete work and sealing work around built-in items and penetrations shall be 

performed as required to ensure that groundwater, surface water, and water or liquids in 

tanks, channels, and containers will not intrude into any equipment rooms, pipe galleries, 

habitable areas, or other generally dry areas. 

B. The required watertightness shall be achieved by quality concrete construction and 

proper sealing of all joints and penetrations. 

C. Each unit shall be tested separately, and the leakage tests shall be made prior to 

backfilling and before equipment is installed. Testing water shall be from any water 

source for testing specified in Section 01 75 00 – Checkout and Startup Procedures. 

D. All water holding structures shall be tested for leakage by the Contractor. The Contractor 

shall provide at his own expense all labor, material, temporary bulkheads, pumps, water 

measuring devices, etc., necessary to perform the required tests. 

1.02 RELATED WORK SPECIFIED ELSEWHERE 

A. Section 01 45 23 – Testing Services Furnished by Owner 

B. Section 01 75 00 – Checkout and Startup Procedures 

C. Section 03 30 00 – Cast-in-Place Concrete 

1.03 REFERENCE SPECIFICATIONS, CODES AND STANDARDS 

A. ACI 350.1-10 - Specification for Tightness Testing of Environmental Engineering 

Concrete Structures 

1.04 SUBMITTALS 

A. Testing procedures shall be submitted for approval prior to the test. 

B. Testing Report: Prior to placing the structure in service, submit for review and approval a 

detailed bound report summarizing the watertightness test data, describing the testing 

procedure, and showing the calculations confirming the test data. 
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PART 2 – PRODUCTS (NOT USED) 

PART 3 – EXECUTION 

3.01 TEST PREPARATION 

A. The design capability of the structure to withstand testing shall be verified for the 

pressures to be applied. Another type of test shall not be substituted for hydrostatic 

tightness testing without approval of the Engineer. 

B. The structure shall not be tested before all elements of the structure which resist any 

portion of the retained liquid pressure are in place and the concrete has attained its 

specified compressive strength.  

C. Unless otherwise specified, coatings shall not be applied until after the hydrostatic 

tightness testing is complete. Liners that are mechanically locked to the surface during 

the placement of the concrete shall be installed before the hydrostatic tightness testing. 

Interior liners shall be visually examined for deficiencies (pinholes, tears, and partially 

fused splices) and must pass integrity testing. Deficiencies shall be prepared. 

D. Clean the exposed concrete surfaces of the structure, including the floor, of all foreign 

material and debris. Prior to testing, standing water in or outside of the structure that 

would interfere with the inspection of the exposed concrete surfaces of the structure 

shall be removed. 

E. The concrete surfaces and concrete joints shall be thoroughly inspected for potential 

leakage points. Areas of potential leakage shall be repaired before filling the 

containment structure with water. 

F. All openings, fittings, and pipe penetrations in the structure shall be inspected at both 

faces of the concrete, if practical. Defective or cracked concrete shall be repaired prior to 

testing. All structural penetrations and inlet/outlets shall be securely sealed to prevent 

the loss of water from the structure during the test. All structural penetrations shall be 

monitored before and during the test to determine the watertightness of these 

appurtenances. If the structure will be filled using the inlet/outlet pipe, positive means 

shall be provided to check that water is not entering or leaving through this pipe once the 

structure is filled to the test level. Leakage at these inlet/outlets shall be repaired prior to 

testing. No allowance shall be made in test measurements for uncorrected known points 

of leakage. 

G. The flow from any underdrain system, if a system is provided, shall be monitored during 

this same period, and any increase in flow shall be recorded and considered for 

information as a part of the hydrostatic tightness testing. 

H. The ground water level shall be brought to a level below the top of the base slab and 

kept at that elevation or at a lower elevation during the test. 
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I. No backfill shall be placed against the walls or on the wall footings of the structure to be 

tested unless otherwise specified. 

3.02 PROCEDURE 

A. The initial filling of a new structure should not exceed a rate of 4 ft/hour. Filling shall be 

continued until the water surface is at the design maximum liquid level, or either 1 in. 

below any fixed overflow level in covered containment structures or 4 in. in open 

structures, whichever is lower. 

B. The exterior surfaces of the structure shall be inspected during the period of filling the 

structure. If any flow of water is observed from the structure exterior surfaces, including 

joints or cracks, the defect causing the leakage shall be repaired prior to testing. 

C. Watertightness Test - Part 1: Qualitative Criteria 

1. The water shall be kept at the test level for at least 3 days prior to Part 2 of the 

testing. 

2. The exterior surfaces of the structure shall be observed in both the early mornings 

and later afternoons during the 3-day period before Part 2 of the test. If any water 

is observed on the structure exterior surfaces, including joints, repaired 

honeycombed areas and cracks, where water droplets can be picked up on a dry 

hand, the containment structure shall be considered to have failed Part 1 of the 

test. 

3. Wet areas on top of wall footing shall not indicate a failure of Part 1 of the test 

unless the water can be observed to be flowing. 

4. Part 2 of the test may begin prior to completion of repairs for Part 1. However, all 

defects causing the failure of Part 1 shall be repaired before the structure is 

accepted. The 3-day period of keeping water at the test level shall be observed 

again after completion of all repairs and prior to acceptance of structure.  

D. Watertightness Test - Part 2: Quantitative Criteria 

1. The test measurements shall not be scheduled when the weather forecast predicts 

a difference of more than 35°F between the ambient temperature readings at the 

times of the initial and final level measurements of the water surface. The test shall 

also not be scheduled when the weather forecast indicates the water surface could 

be frozen before the test is completed. 

2. The vertical distance to the water surface shall be measured to within 1/16 in. from 

a fixed point on the structure above the water surface. Measurements shall be 

recorded at 24-hour intervals. Measurements taken at the same time of day will 

reduce the probability of temperature difference. 
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3. Measurements shall be taken at two locations, 180° apart, to minimize the possible 

effect of differential settlement. Measurements shall be taken at the same 

locations to reduce the probability of measurement differences. 

4. The test period shall be at least the theoretical time required to lower the water 

surface 3/8 in. assuming a loss of water at 0.050% of the water volume per 24-

hour period. The test period shall not be longer than five days. 

5. The water temperature shall be recorded at a depth of 18 in. below the water 

surface at the start and end of the test. 

6. A floating, restrained, partially filled, calibrated, open container for evaporation and 

precipitation measurement should be positioned in open structures and the water 

level in the container recorded at 24-hour intervals. Determination of evaporation 

by a shallow pan-type measuring device is not acceptable due to possible heating 

of the bottom of the shallow pan resulting in accelerated evaporation. 

3.03 EVALUATION 

A. The containment structure shall continue to be observed in both the early mornings and 

late afternoons to verify compliance with Part 1 of the test during Part 2. 

B. At the end of the test period, the water surface shall be recorded to within 1/16-in at the 

location of original measurements. The water temperature and the evaporation and 

precipitation measurements shall be recorded. 

C. The allowable loss of water for tightness tests shall not exceed 0.050% of the test water 

volume in 24 hours. 

D. The change in water volume in the structure shall be calculated and corrected, if 

necessary, for evaporation, precipitation, and temperature based on the change 

recorded in the water level from the open container. If the loss exceeds the allowable 

loss, the structure shall be considered to have failed the test. 

E. During Part 2 of the test, observed flow or seepage of water from the exterior surface, 

including that from cracks and joints, should be considered as a failed test. Excessive 

wetness resulting in water droplets on dry hand after contact will also be considered a 

failed test. Slight dampness with only slight wetting of dry hand will not necessarily 

qualify as a failed test, depending on application, location, and visibility. Dampness or 

wetness on top of a footing shall not be considered as a failed test. 

3.04 RETESTING 

A. A restart of the test shall be required when test measurements become unreliable due to 

unusual precipitation or other external factors. 
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B. The Contractor shall be permitted to immediately retest when no visible leakage is 

exhibited. If the structure fails the second test or if the Contractor does not exercise the 

option of immediately retesting after the first test failure, the interior of the structure shall 

be inspected by a diver or by other means to determine probable areas of leakage. The 

structure shall only be retested after the most probable areas of leakage are repaired. 

C. If the leakage exceeds the allowable limit, the work shall be corrected by methods 

approved by the Engineer. 

D. Upon completion of the necessary remedial work, the leakage test shall be repeated 

until it is successfully passed. A minimum of three days shall occur between completion 

of any repairs with water level remaining at required test level without further issues prior 

to structure being deemed as satisfying all requirements of testing. 

3.05 NOTIFICATION BY ENGINEER 

A. If any leaks greater than the specified amount are not remedied by the Contractor within 

four (4) weeks of notification by the Engineer, regardless of whether the cause of these 

leaks is or is not determined, the Engineer shall have the authority to have these leaks 

repaired by others. The cost of repairs, by others, shall be deducted from monies due or 

to become due to the General Contractor. 

END OF SECTION
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SECTION 01 91 00 

BUILDING SYSTEMS COMMISSIONING 

PART 1 – GENERAL 

1.01 DESCRIPTION 

A. This project will have the following general types of systems and components 

commissioned: building envelope components, HVAC systems, service water heating 

systems, and lighting systems.  

B. The commissioning process will follow the requirements of the Massachusetts Building 

Code (780 CMR 10th Edition), the Massachusetts Commercial Stretch Energy Code (225 

CMR 23.00), and the 2021 International Energy Conservation Code (IECC).  The 

Massachusetts Stretch Energy Code adopts the 2021 IECC with amendments, which the 

City of Westfield has adopted. 

C. A Commissioning Agent (CxA) shall be hired by the General Contractor to lead and 

manage the commissioning process.  The General Contractor and applicable Filed Sub-

Bidders shall provide all labor, material, and equipment as required to support the 

commissioning process including but not limited to: equipment startup and testing, 

system startup and testing, system balancing, Owner training, owner’s manual 

preparation, deficiency resolution identified during the commissioning process, and 

participation in any commissioning coordination meetings that are required by the CxA.   

D. This specification addresses responsibilities of the Commissioning Agent as well as all 

the General Contractor and all Filed Sub-Bidders that perform tasks required by the 

Commissioning Agent and this specification.   

1.02 REFERENCES 

A. MSBC – Massachusetts State Building Code 

B. MECC – Massachusetts Energy Conservation Code 

C. MSEC – 225 CMR 23.00, Massachusetts Commercial Stretch Energy Code 

D. ASHRAE - ANSI/ASHRAE/IES Standard 90.1: Energy Standard for Buildings Except 

Low-Rise Residential Buildings 

1.03 RELATED WORK 

A. Section 00 72 00 − General Conditions 

B. Section 01 33 00 − Submittal Procedures 
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C. Section 01 75 00 − Checkout and Startup Procedures 

D. Section 01 78 23 – Operation and Maintenance Data 

E. Section 01 79 00 – Instruction of Owner’s Personnel 

F. Section 22 05 00 – Basic Plumbing Requirements 

G. Section 23 00 00 – Basic HVAC Requirements 

1.04 COMMISSIONED SYSTEMS 

A. Commissioning performed under this specification system shall include the following for 

Division 22 - Plumbing: 

1. Water Heaters, Recirculation Pumps, Expansion Tanks, Thermostatic Mixing 

Valves, and Hot Water Storage Tanks 

B. Commissioning performed under this specification system shall include the following for 

Division 23 - HVAC: 

1. Heating and Ventilating Units 

2. Dedicated Outdoor Air System Units 

3. Dehumidification Units 

4. Supply and Exhaust Fans 

5. Variable Refrigerant Flow Heat Pump Systems 

6. Electrical Room Air Conditioning Units 

7. Blower Coil Units 

8. Duct Mounted Heating and Cooling Coils 

9. Electric Unit Heaters, Electric Wall Heaters, and Electric Baseboard Heaters 

10. Hydronic System Including Pumps, Heat Exchangers, Control Valves, Expansion 

Tanks, Glycol Makeup Units, and other Hydronic Specialties 

11. Air System and Equipment Testing and Balancing 

12. Hydronic System and Equipment Testing and Balancing 

13. Building Management System 
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C. Commissioning performed under this specification system shall include the following for 

Division 26 - Electrical: 

1. Lighting Control Systems 

D. Refer to detailed specifications under Division 07, 08, 22, 23, and 26 for additional 

information. 

1.05 DEFINITIONS 

A. Commissioning (Cx) – a quality assurance process to verify that the new building and its 

systems are installed and tested in accordance with the design intent of the construction 

documents, energy code, and Cx standards implemented by the Commissioning Agent. 

B. Commissioning Agent (CxA) - an entity who leads and manages the Cx process.   

1. The CxA leads, schedules, and coordinates the commissioning team and 

activities.   

2. The CxA generates the commissioning plan and commissioning reports.   

3. The CxA is required to be credentialled by a recognized organization, such as the 

Building Commissioning Professional Certification (BCxP) by ASHRAE or the 

Commissioning Authority Certification (CxA) by the AABC’s Commissioning Group.  

4. The CxA shall have at least 10 years of experience and shall have performed 

commissioning on at least three projects of this scale and nature.  

C. Commissioning Plan – a document developed by the CxA, defining the Cx process, 

scope, and responsibilities.   

1. The Cx Plan shall be developed based on the design documents and will be 

submitted to the Owner and Engineer of Record within 180 days of award of the 

Construction Contract.   

2. The Cx Plan shall include a list of all parties involved in the Cx process. 

3. The initial Cx Plan shall include a preliminary Cx schedule that reflects major 

milestones based on the installing contractors’ schedules at the time of 

development of the initial Cx plan.  Installing contractors shall provide all updates 

to the CxA for incorporation into the Cx schedule. 

4. The Cx Plan shall include an inclusive list of all equipment and systems to be 

commissioned as well as blank versions of the forms that the CxA will use for Pre-

Startup Inspection. 
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5. The Cx Plan shall be comprehensive, providing a description of all commissioning 

activities to be undertaken during the construction, startup, turnover/occupancy 

phases.  It shall discuss roles and responsibilities, seasonal testing, and 

deliverables from the contractor required to support the Cx process.   

6. A completed copy of the checklist in section C408.2.4 of the 2021 International 

Energy Conservation Code. 

D. Commissioning Kick-Off Meeting – a scoping meeting held with all parties involved in the 

Cx process.   

1. The meeting shall include a high-level overview of the Owner-approved Cx Plan 

and initial Cx schedule. 

2. Types of inspections, testing, and deliverables will be discussed, as well as 

communication forms and documentation to be used. 

3. This will be an opportunity for parties involved in the Cx process to resolve any 

open questions.   

E. Issues Log – a formal and ongoing record of problems or concerns (and their resolution) 

that have been raised by members of the Cx team during the course of the Cx process.  

This log will be an agenda items during the periodic Cx meetings. This log will be 

arranged as follows: 

1. A unique numeric or alphanumeric identifier for each issue, for tracking purposes. 

2. Date and time of when each issue is identified. 

3. Name of system, subsystem, or equipment to which each issue applies. 

4. Information that may be helpful in diagnosing or evaluating the issue. 

5. Name of party to be responsible for resolving the issue. 

6. Name of party that identifies the issue. 

7. Date of issue resolution and description of corrective actions. 

F. Pre-Startup Inspection – an inspection of an installed piece of equipment before startup, 

performed and documented by the CxA.   

1. The inspection validates that the equipment is installed in accordance with the 

requirements of the construction documents and manufacturer’s installation 

manual including but not limited to: conformity with the approved equipment 

submittal, O&M manual delivery, drawing detail requirements for duct and pipe 

system connections, specification requirements, working clearances, vibration 

La
st

 M
od

ifi
ed

: 0
2/

28
/2

02
4 

at
 1

0:
41

A
M

 E
S

T



 

 

90398-004/February 2024 01 91 00-5  Building Systems Commissioning 

mount installation, electrical installation and testing has been completed, and 

cleaning of equipment.   

2. The installation checklist that is filled out by the manufacturer’s factory-trained 

technician will likely satisfy a number of the requirements of the pre-commissioning 

inspection.  

3. The Pre-Startup Inspection cannot be completed until all the Engineer of Record or 

Resident Engineer has reviewed and approved mechanical and/or electrical 

installation completion of the equipment or system to be inspected.   

G. Manufacturer Startup – standard manufacturer startup procedure, performed by a 

factory-trained technician, to ensure that the component operates correctly. 

H. Equipment Functional Performance Test – a performance test, performed by the 

contractor and witnessed by the CxA.     

1. The CxA develops the plan for the functional performance test for each piece of 

equipment, in cooperation with the Installation Contractor.  The procedure shall be 

submitted for approval by the Engineer of Record no less than 60 days prior to the 

proposed testing date.  

2. The CxA generates a report to document the results of the testing based on the 

plan for the specific equipment or system.  The report will identify deficiencies and 

recommended resolution of deficiencies. 

3. The functional performance test shall demonstrate that the unit and its associated 

local controller can perform all functions identified in the control sequence.   

4. For simple equipment such as a pump or fan, the functional performance test shall 

demonstrate operation in “hand” mode including capabilities of the starter and/or 

variable speed controls as well as any interlocks with the starter control circuit (i.e.: 

fire alarm shut down, damper interlock, etc).   

5. For equipment with a factory-furnished controller that manages unitary sub-

systems such as an air handler, dehumidifier, boiler, chiller, or air conditioning 

system, the functional performance test shall demonstrate self-contained operation 

that the unitary controller performs without input signals from the Building 

Management System.  The test shall demonstrate which portions of the control 

sequence in the construction documents are satisfied by the factory-furnished 

controller, including all operating modes and situations. 

6. Prerequisites to Functional Performance testing include: Pre-Startup Inspections, 

Manufacturer Startup, resolution of Issue Log items related to this equipment, 

resolution of Owner and/or Engineer punch list items related to this equipment, 

hydrostatic testing, hydronic system balancing and treatment, documentation of 
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operational and safety set points, electrical and controls installation, programming 

of interlocked equipment or components, and any other miscellaneous items 

needed to make functional testing successful.  The contractor shall work with the 

CxA to debug the system prior to performance of the official Functional 

Performance Test.  

I. System Functional Performance Test – a performance test, performed by the contractor 

and witnessed by the CxA.   

1. The CxA develops the plan for the functional performance test for systems 

controlled and/or monitored by the Building Management System, in cooperation 

with the Installation Contractor. The procedure shall be submitted for approval by 

the Engineer of Record no less than 60 days prior to the proposed testing date. 

2. The CxA generates a report to document the results of the testing based on the 

plan for the specific equipment or system.  The report will identify deficiencies and 

recommended resolution of deficiencies.  

3. The functional performance test shall demonstrate that the Building Management 

System has been properly programmed and contains all necessary components to 

perform all functions and modes identified in the control sequence.   

4. The system functional performance test builds upon the equipment-specific 

functional performance test, to demonstrate that the Building Management System 

is capable of coordinating operation between the individual pieces of equipment 

that make up the system as well as to document adjustments and tuning of the 

system (i.e.: PID settings of modulating components, time delays, etc).  

5. Prerequisites to Functional Performance testing include: Pre-Startup Inspections, 

Manufacturer Startup, resolution of Issue Log items related to this equipment, 

resolution of Owner and/or Engineer punch list items related to this equipment, 

hydrostatic testing, hydronic system balancing and treatment, documentation of 

operational and safety set points, electrical and controls installation, programming 

of interlocked equipment or components, and any other miscellaneous items 

needed to make functional testing successful.  The contractor shall work with the 

CxA to debug the system prior to performance of the official Functional 

Performance Test.  

J. Commissioning Status Tracking – a tracking system maintained by the CxA that 

monitors the status and dates of all components and systems that are part of the 

commissioning process. 

1. Tracking shall include but not be limited to: equipment or system submittal receipt 

and approval, equipment or system O&M manual receipt and approval, piping 

system flushing and cleaning completion, domestic water disinfection completion, 

hydrostatic and/or leakage testing completion for pipe an duct systems, water-side 
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and air-side balancing reports, equipment pre-startup inspection completion, 

manufacturer startup completion, equipment functional performance test 

completion, system functional performance test completion, equipment and or 

training completion by factory-trained technicians, warranty documentation receipt, 

warranty start dates for each piece of equipment, and as-built documentation 

furnished by the installing contractor. 

2. Commissioning Status Tracking shall be published and available for the Owner, all 

contractors, and the Engineer of Record at each periodic commissioning meeting.   

K. Owner Training – where specified in individual specification sections, the contractor shall 

provide in-person training to Owner staff in accordance with the manufacturer’s 

recommended syllabus.  

1. For additional information, refer to section 01 79 00 – Instruction of Owner’s 

Personnel. 

2. The CxA shall request a provide a written statement from the Owner, or the 

Owner’s Agent, indicating that all Training has been provided to the Owner’s staff, 

to fulfill the requirement in Section C408 of the 2021 International Energy 

Conservation Code. 

L. Preliminary Cx Report – a report generated by the CxA to document the results of the Cx 

process.  Submission of the Preliminary Cx Report to the Building Code Official is a 

prerequisite to their final inspection.   The report will include the following: 

1. A copy of the final Cx Plan. 

2. Records for all component testing and manufacturer startup completed by the 

Installation Contractor prior to Functional Performance Testing: piping hydrostatic 

tests, duct leakage tests, system and equipment balancing, manufacturer startup, 

etc.  The Installation Contractor shall provide the documentation for all testing and 

startup performed under their contract.   

3. Records for all Pre-Startup Inspections and Functional Performance Testing that 

are documented by the CxA.  Copies of forms and procedures used by the CxA 

will be included. 

4. A copy of the Issues Log, including items that have been resolved as well as open 

items that require future resolution. 

5. A list of deferred testing due to climatic conditions.   

6. A completed copy of the checklist in section C408.2.4 of the 2021 International 

Energy Conservation Code. 
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M. Final Cx Report – a report generated by the CxA to provide documentation to the Owner 

for Cx activities completed after the Building Code Official issues the Certificate of 

Occupancy. The report is required to be submitted to the Owner within 90 days of the 

receipt of the Certificate of Occupancy and will include the following: 

1. All information provided in the Preliminary Cx Report. 

2. An update to the Issue Log, including items that have been resolved as well as 

open items that require resolution prior to the end of the Warranty period.  

3. The results of all Functional Performance Testing completed subsequent to 

submission of the Preliminary Cx Report.  

4. Refer to section C408.2.5.2 of the 2021 International Energy Conservation Code 

for additional information.   

N. Operations and Maintenance Data – a series of O&M manual volumes provided in 

accordance with the submittal and contents requirements outlined specification section 

01 78 23 – Operation and Maintenance Data.   

1. O&M manuals, along with any supplemental information required to comply with 

specification section 01 78 23, shall be furnished by the Installation Contractor for 

all equipment and systems commissioned under this section.   

2. The CxA shall request a provide a written statement from the Owner, or the 

Owner’s Agent, indicating that all O&M manuals have been provided to the Owner, 

to fulfill the requirement in Section C408 of the 2021 International Energy 

Conservation Code. 

1.06 SUBMITTALS 

A. The CxA shall provide a copy of their ASHRAE or AABC credentials. 

B. The CxA shall provide a letter or resume indicating experience and references for 

projects of similar scale and nature.   

C. The CxA shall submit a copy of the Commissioning Plan. 

D. The CxA shall submit a copy of the Preliminary Commissioning Report. 

E. The CxA shall submit a copy of the Final Commissioning Report.  

1.07 RESPONSIBILITIES  

A. Installation Contractor: 
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1. Furnish complete installation, startup, and quality control of contractor-supplied 

equipment and systems as specified in the contractor documents. 

2. Provide on-site representatives, including subcontractors and equipment 

representatives, to conduct equipment startup and to support the Cx process as 

described in this specification section. 

3. Collaborate with the CxA in development of Functional Performance Testing 

procedures for all equipment and systems identified in this specification section.  

The Installation Contractor shall execute the Functional Performance Tests, with 

the CxA recording the results.  

4. Provide all labor, materials, and equipment required for component testing as well 

as Functional Performance Testing. 

5. Provide all submittal, O&M, and test result documentation to the Owner and the 

CxA for incorporation into the Commissioning Report. 

6. Provide in-person training, by factory-trained instructor, to Owner personnel in 

accordance with the contractor documents. 

7. Attend period Commissioning meetings, as required by the CxA. 

8. Provide resolution to issues that are identified in the Issues Log, to ensure 

conformity to the contract documents.  

B. Commissioning Agent: 

1. Organize and lead the Commissioning team. 

2. Lead periodic Commissioning meetings. 

3. Prepare a Commissioning Plan in collaboration with the Owner, Engineer of 

Record, and Installation Contractor.   

4. Prepare and perform Installation and Pre-Startup Inspection procedures and/or 

checklists. 

5. Prepare Functional Performance Testing procedures in collaboration with the 

Installation Contractor.  Attend all Functional Performance Testing, record results, 

and identify issues found during testing. 

6. Manage the Issues Log and publish an updated version for the periodic 

Commissioning meetings. 

7. Manage the Commissioning Schedule and publish an updated version for the 

periodic Commissioning meetings. 
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8. Manage the Commissioning Status Tracking system and publish an updated 

version for the periodic Commissioning meetings. 

9. Coordinate and schedule all Owner Training provided under the Installation 

Contractor’s work scope. 

10. Prepare the Preliminary Commissioning Report. 

11. Prepare the Final Commissioning Report. 

1.08 WARRANTY PERIOD 

A. Execute seasonal or deferred functional performance testing, witnessed by the Owner. 

B. Correct deficiencies and make adjustments to O&M manuals and as-built drawings for 

applicable issues identified in any seasonal testing. 

PART 2 – PRODUCTS (NOT USED) 

PART 3 – EXECUTION 

3.01 ARCHITECTURAL SYSTEMS COMMISSIONING 

A. All building envelope components as defined by MECC, shall be commissioned in the 

following manner: 

1. All building envelope items will be inspected by the CxA for conformity with the 

contract documents.  A written certification, by an approved 3rd party, shall be 

furnished for the building’s thermal envelope, in accordance MSEC. 

2. The building air barrier shall be tested in accordance with MSEC.  Test results 

shall be provided to the CxA. 

3.02 PLUMBING SYSTEMS COMMISSIONING 

A. All plumbing components from Division 22, as identified in paragraph 1.03, shall be 

commissioned in the following manner: 

1. CxA Pre-Startup Inspections, Manufacturer Startup, and Equipment/System 

Functional Performance Testing shall be conducted on the following Division 22 

components: 

a. Water heaters, recirculation pumps, expansion tanks, and hot water storage 

tanks in accordance with 408.2 of the 2021 International Energy 

Conservation Code. 
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3.03 HEATING, VENTILATION, AND AIR CONDITIONING SYSTEMS COMMISSIONING 

A. All HVAC components from Division 23, as identified in paragraph 1.03, shall be 

commissioned in the following manner: 

1. CxA Pre-Startup Inspections, Manufacturer Startup, and Equipment/System 

Functional Performance Testing shall be conducted on all indicated Division 23 

components in accordance with 408.2 of the 2021 International Energy 

Conservation Code. 

2. Results of all system balancing. 

3.04 ELECTRICAL SYSTEMS COMMISSIONING 

A. All Electrical components from Division 26, as identified in paragraph 1.03, shall be 

commissioned in the following manner: 

1. CxA Pre-Startup Inspections, Manufacturer Startup, and Equipment/System 

Functional Performance Testing shall be conducted on lighting system 

components in accordance with 408.3 of the 2021 International Energy 

Conservation Code. 

3.05 GENERAL REQUIREMENTS 

A. This Section establishes general requirements pertaining to commissioning of building 

systems, equipment and appurtenances.  

B. The Contractor shall provide labor, materials, and equipment to facilitate a successful 

Commissioning process as led by the CxA. It is of primary concern that all operable 

systems installed in the Project perform in accordance with the Contract Documents and 

the specified Owner's operational requirements. During Commissioning, the Contractor 

shall systematically demonstrate to the Owner that the operable systems are properly 

performing in strict accordance with the Contract Documents and Owner requirements.  

1. Commissioning requires cooperation and involvement of all parties throughout the 

construction process.  

2. Successful Commissioning requires that installation of all building systems 

complies with Contract Document requirements and that full operational check-out 

and necessary adjustments are performed prior to Substantial Completion, with 

the exception of deferred tests approved in advance by the Owner’s 

Representative.  

3. The Commissioning process will build upon traditional startup, basic testing, and 

documentation to provide for the owner a compilation of documents in a single 

Commissioning Report that demonstrates conformance to the design intent, 

optimizes system efficiency, provides a baseline for system performance at the 
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time of project completion, facilitates personnel training on system operation, and 

provides O&M data for future use. Compilation of all information described in this 

specification is the responsibility of the CxA however it is incumbent upon the 

Installation Contractor to provide the required information and requires timely 

support and approvals by the Owner and Engineer of Record.  

4. The Commissioning Plan, Preliminary Commissioning Report, and Final 

Commissioning Report shall be submitted in electronic, fully searchable, portable 

document format, for review and approval by the Owner’s Representative and the 

Owner.  

C. Systems, subsystems, and equipment into operating modes to be tested according to 

approved test procedures. Modes required to be tested include normal start-up, normal 

shutdown, normal auto position, normal manual position, unoccupied cycle, emergency 

power, and alarm conditions. 

D. Test systems, assemblies, subsystems, equipment, and components operating modes, 

interlocks, control responses, and responses to abnormal or emergency conditions, and 

response according to acceptance criteria. 

E. Perform tests using design conditions, whenever possible. 

1. Simulated conditions may, with approval of Owner’s Representative, be imposed 

using an artificial load when it is impractical to test under design conditions. Before 

simulating conditions, calibrate testing instruments. Provide equipment to simulate 

loads. Set simulated conditions as directed by Owner’s Representative and 

document simulated conditions and methods of simulation. After tests, return 

configurations and settings to normal operating conditions. 

2. Commissioning test procedures may direct that set points be altered when 

simulating conditions is impractical. 

3. Commissioning test procedures may direct that sensor values be altered with a 

signal generator when design or simulating conditions and altering set points are 

impractical. 

F. If tests cannot be completed because of a deficiency outside the scope of the HVAC 

system, document the deficiency and report it to Owner. After deficiencies are resolved, 

reschedule tests. 

G. Include seasonal testing. Complete appropriate initial performance tests and 

documentation and schedule seasonal tests. 

END OF SECTION 
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SECTION 02 41 00 

SITE DEMOLITION 

PART 1 – GENERAL 

1.01 THE REQUIREMENT 

A. The Contractor shall furnish all labor, materials, and equipment in accordance with the 

requirements of applicable sections of Divisions 1 and 2. 

B. In addition, the Contractor shall demolish and remove all concrete and asphalt paving, 

curbs, sidewalk, and miscellaneous yard piping, utilities, and structures as required and 

shown on the Contract Drawings during the construction work. 

1.02 RELATED WORK SPECIFIED ELSEWHERE 

A. Section 01 14 00 – Coordination with Owner’s Operations 

B. Section 01 42 00 – References 

C. Section 01 73 00 – Demolition and Execution of Work 

1.03 REFERENCE SPECIFICATIONS, CODES, AND STANDARDS 

A. References shall be in accordance with reference standards, codes, and specifications 

as set forth herein and in Section 31 10 00 – Clearing, Grubbing, and Site Preparation. 

1.04 SUBMITTALS 

A. In accordance with the procedures and requirements set forth in Section 01 33 00 – 

Submittal Procedures, the Contractor shall submit the following:  

1. Copies of all photographs and other records from the joint existing conditions 

surveys. 

PART 2 – EXECUTION 

2.01 DEMOLITION 

A. Existing concrete and asphalt paving, curbs, sidewalk and miscellaneous yard piping, 

utilities, and structures within the areas designated for new construction work shall be 

completely demolished and all debris removed from the site. 

B. Excavation caused by demolition shall be backfilled with fill free from rubbish and debris. 

Select fill or structural fill shall be used where specifically required on Contract Drawings. 

0
4

2
1

2
2
 

La
st

 M
od

ifi
ed

: 0
2/

28
/2

02
4 

at
 1

0:
41

A
M

 E
S

T



 

90398-004/February 2024 02 41 00-2  Site Demolition 

C. Work shall be performed in such manner as not to endanger the safety of the workmen 

or the public or cause damage to nearby structures. 

D. Provide all barriers and precautionary measures in accordance with Owner's 

requirements and other authorities having jurisdiction. 

E. Where parts of existing pavements or structures are to remain in service, demolish the 

portions to be removed, repair damage, and leave the pavement or structure in proper 

condition for the intended use. Remove asphalt or concrete pavement, concrete, and 

masonry to the lines designated by saw-cutting, drilling, chipping, or other suitable 

methods. Leave the resulting surfaces reasonably true and even, with sharp straight 

corners that will result in neat joints with new construction and be satisfactory for the 

purpose intended. Where existing reinforcement extends into new construction, remove 

the concrete so that the reinforcing is clean and undamaged. Cut off other reinforcing 

1/2-inch below the surface and fill with epoxy resin binder flush with the surface. 

F. Prior to the execution of the work, the Contractor, Owner and Engineer shall jointly 

survey the condition of the adjoining and/or nearby pavements and structures. 

Photographs and records shall be made of any prior settlement or cracking of structures, 

pavements, and the like, that may become the subject of possible damage claims. 

Contractor shall provide Owner a copy of all records of the joint survey of conditions 

before demolition activities may begin. Contractor shall provide copies of the existing 

conditions survey report to the Owner and Engineer before any demolition or 

construction activities begin. 

2.02 DISPOSAL OF MATERIAL 

A. All debris resulting from the demolition and removal work shall be disposed of by the 

Contractor at a properly permitted facility as part of the work of this Contract. All 

regulations covering material handling and disposal shall be followed. Material 

designated by the Engineer to be salvaged shall be stored on the construction site as 

directed. All other material shall be disposed of off-site by the Contractor at his expense. 

B. Burning of any debris resulting from the demolition will not be permitted at the site. 

PART 3 – EXECUTION (NOT USED) 

END OF SECTION 
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SECTION 02 82 00 

ASBESTOS ABATEMENT 

PART 1 – GENERAL 

1.01 GENERAL PROVISIONS 

A. Springfield Water and Sewer Commission (SWSC) (the “Owner”) plans to demolish 

multiple buildings and/or structures at the West Parish Pump Station, located at 1515 

Granville Road, Westfield, MA (the “Site”).  Asbestos-containing materials (ACM) have 

been identified and require abatement prior to demolition. 

B. The work covered in this section includes the minimum procedures that shall be 

employed during abatement of the identified ACM.  

C. Refer to other Sections of these Specifications to determine the type and extent of work 

therein affecting the work of this Section, whether or not such work is specifically 

mentioned herein. 

1.02 RELATED INFORMATION 

A. Related Sections 

1. Section 01 35 29 – Site-Specific Health and Safety Plan. 

2. Section 02 83 00, Lead Based Paint Management / Appendix A Paint Summary 

Table / Appendix B TCLP and Paint Chip Laboratory Data. 

3. Section 02 84 00, PCBs in Building Material Management / Appendix A PCB 

Summary Table / Appendix B PCB Laboratory Data / Appendix C PCB Material 

Location Drawing. 

4. Section 02 85 00, Hazardous Materials & Universal Waste Management / 

Appendix A Hazardous Materials Abatement Schedule. 

B. Related Documents 

1. Hazardous Building Materials Pre-Demolition Technical Memorandum, August 

2023, prepared by Tighe & Bond (available upon request). 

C. Related Drawings 

1. 02 82 00 Appendix B Asbestos Location Drawings are intended to generally 

display locations of some ACMs requiring abatement. Not all ACM requiring 

abatement is displayed on the Drawings. 
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1.03 PROJECT DESCRIPTION 

A. This section addresses the abatement of asbestos-containing materials only.  Furnish all 

labor, materials and equipment and perform all work required to safely remove and 

legally dispose of all asbestos-containing materials.  Provide all insurance, certifications, 

and licenses necessary for the work. 

B. The Work to be performed includes but is not limited to the proper removal, handling, 

and disposal of all ACM proposed to be disturbed during the Project at the Site.    

C. The Asbestos Abatement Contractor (the “Contractor”) shall review related documents 

and drawings and conduct site visits as required to develop a comprehensive 

understanding of ACM required to be removed at the Site. 

D. Asbestos Abatement work shall include but not be limited to the ACM identified in the 

Asbestos Abatement Schedule appended to the end of this Section and any selective 

demolition required in order to access the ACM. 

1. The quantities identified in the Asbestos Abatement Schedule are provided to 

establish the order of magnitude of the abatement project.   

2. It is the sole responsibility of the Contractor to visit the site, review the Contract 

Documents and determine the quantities of ACM to be removed when developing 

their Bid.  

E. Under the work of this Section, “Engineer” is defined as a third-party consultant or other 

abatement project monitoring entity working on behalf of the Owner. 

F. File all necessary notices, obtain all permits and licenses, and pay all governmental 

taxes, fees, and other costs in connection with the work.  Obtain all necessary approvals 

of all governmental departments having jurisdiction. 

G. Work closely with the Owner and all other trades to perform a successful abatement 

project.  Attend progress and scheduling meetings as needed. 

H. The Contractor is responsible for submission of Non-Traditional Work Plan (NTWP) 

approval applications and costs for work practices that are different from the specific 

work practices prescribed in the MassDEP Asbestos Regulation. NTWPs must be 

created by a Massachusetts licensed Project Designer although not anticipated for use 

on this project as abatement work is expected to be performed using traditional 

methods. 

I. Obtain, prepare, and submit applicable forms and permits required for asbestos 

abatement. 
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1.04 DEFINITIONS AND ABREVIATIONS 

A. Abatement:  Procedures to control fiber release from ACM; includes removal, 

encapsulation, and enclosure. 

B. Air Monitoring:  The process of measuring the total airborne fiber concentration of an 

area, or a person. 

C. Amended Water:  Water to which a surfactant (wetting agent) has been added. 

D. AIHA:  American Industrial Hygiene Association. 

E. Asbestos:  The name given to a number of naturally occurring fibrous silicates.  This 

includes the serpentine forms and the amphiboles, and includes chrysotile, amosite, 

crocidolite, tremolite, anthophyllite, and actinolite, or any of these forms, which have 

been chemically altered. 

F. Asbestos-Containing Materials (ACM):  Any materials containing greater than or equal to 

one percent (1%) asbestos. 

G. Asbestos-Containing Waste Materials (ACWM):  Any ACM removed during a demolition 

or renovation project, and anything contaminated with asbestos in the course of a 

demolition or renovation project. 

H. Asbestos Work Area:  A regulated area as defined by OSHA Title 29 CFR, Part 

1926.1101 where asbestos abatement operations are performed, which is isolated by 

physical barriers to prevent the spread of asbestos dust, fibers, or debris.  The regulated 

area shall comply with requirements of regulated area for demarcation, access, 

respirators, prohibited activities, competent persons and exposure assessments and 

monitoring. 

I. Caulking:  Resilient mastic compound often having a silicone bituminous or rubber base; 

used to seal cracks, fill joints, and prevent leakage.  Typical applications:  around 

windows, and doors.  Caulking is at joints between two dissimilar materials.  (i.e., 

masonry to wood, masonry to steel) 

J. Clearance Sampling:  Final air sampling performed aggressively after the completion of 

abatement activities to evaluate compliance with the specification and State and Federal 

regulations.  

K. Competent Person:  As defined by OSHA Title 29 CFR, Part 1926.1101, a 

representative of the Abatement Contractor who is capable of identifying existing 

asbestos hazards in the workplace and selecting the appropriate control strategy for 

asbestos exposure.  The Competent Person has authority to take prompt corrective 

measures, and to eliminate such hazards during asbestos removal.  The Competent 

Person shall be properly trained in accordance with EPA's Model Accreditation Plan 

(MAP). 

La
st

 M
od

ifi
ed

: 0
2/

28
/2

02
4 

at
 1

0:
41

A
M

 E
S

T



 

 

90398-004/February 2024 02 82 00-4  Asbestos Abatement 

L. Containment – An enclosure within the building which establishes a contaminated area 

and surrounds the location where ACM and/or other toxic or hazardous substance 

removal is conducted and establishes a Control Work Area. 

M. Decontamination Enclosure System:  A series of connected areas, with curtained 

doorways between any two adjacent areas, for the decontamination of workers and 

equipment.  A decontamination enclosure system always contains at least one airlock 

and is adjacent and connected to the regulated area, where possible. 

N. Encapsulant:  A liquid material which can be applied to ACM, which controls the possible 

release of asbestos fibers from the materials either by creating a membrane over the 

surface (bridging encapsulant) or penetrating the material and binding its components 

together (penetrating encapsulant). 

O. Fixed Object:  Unit of equipment or furniture in the work areas that cannot be removed 

from the work area. 

P. Friable Asbestos Materials:  Any material that contains more than 1% asbestos by 

weight, that can be crumbled, pulverized, or reduced to powder by hand pressure. 

Q. Glazing Compound:  Any compound used to hold window glass in place, also referred to 

as putty, or glazier’s putty.  The compound is not field-applied and is usually installed 

during manufacture of windows. 

R. HEPA Filter:  High Efficiency Particulate Air (HEPA) filter in compliance with ANSI Z9.2 

1979. 

S. HEPA Vacuum Equipment:  Vacuum equipment fitted with a HEPA filter system for 

filtering the effluent air from the unit. 

T. MassDEP:  Massachusetts Department of Environmental Protection 

U. MassDLS:  Massachusetts Department of Labor Standards 

V. Movable Object:  Unit of equipment of furniture in the work area that can be removed 

from the work area. 

W. Negative Air Pressure Equipment:  A portable local exhaust system equipped with HEPA 

filtration used to create negative pressure in a regulated area (negative with respect to 

adjacent unregulated areas), and capable of maintaining a constant, low velocity air flow 

into regulated areas from adjacent unregulated areas. 

X. NESHAPs:  National Emissions Standard for Hazardous Air Pollutants regulations 

enforced by the EPA. 

Y. NIOSH:  National Institute for Occupational Safety and Health 
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Z. Non-Traditional (NT) Asbestos Abatement Work Practices:  Practices that are different 

from the specific work practices prescribed in the MassDEP Asbestos Regulation and 

that are needed to address situations in which the prescribed practices cannot be 

implemented safely. 

AA. OSHA:  Occupational Safety and Health Administration 

BB. PCM:  Phase Contrast Microscopy 

CC. Project Monitor:  A professional capable of conducting air monitoring and analysis of 

schemes.  This individual should be an industrial hygienist, an environmental scientist, or 

an engineer with experience in asbestos air monitoring and worker protection equipment 

and procedures.  This individual should have demonstrated proficiency in conducting air 

sample collection in accordance with OSHA Title 29 CFR, Parts 1910.1001 and 

1926.1101. 

DD. Regulated Area:  An area established by the employer to demarcate where Class I, II, 

and III asbestos work is conducted and any adjoining area where debris and waste from 

such asbestos work accumulate, and a work area within which total airborne fiber 

concentrations exceed, or there is a reasonable possibility that they may exceed the 

PEL. 

EE. SDS:  Safety Data Sheets 

FF. TEM:  Transmission Electron Microscopy 

GG. TSI:  Thermal System Insulation  

HH. USEPA:  United States Environmental Protection Agency. 

II. Waterproofing:  Material, usually a membrane or applied compound (tar/mastic), used to 

make a surface impervious to water, includes concealed conditions (applications around 

doors, windows, and in wall cavities); sometimes combined with felts. 

JJ. WSR:  Waste Shipment Records 

1.05 REFERENCES 

A. Comply with the most recent asbestos removal and disposal requirements established 

by applicable federal, state, and applicable local government laws, statutes, regulations, 

ordinances, standards, and guidelines including the following: 

1. USEPA National Emissions for Hazardous Air Pollutants (NESHAP) Regulations 

(Title 40 CFR, Part 61, Subpart M). 

2. USEPA Asbestos Hazard Emergency Response Act (AHERA) Regulations (Title 

40 CFR, Part 61, Subpart E). 
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3. US Department of Labor, OSHA Asbestos Regulations, 29 CFR 1926.1101 

4. NIOSH air sampling and evaluation standards 

5. AIHA Standards 

6. MassDEP Regulations 310 CMR 7.00, 310 CMR 18.0, and 310 CMR 19.00 

7. MassDLS Regulations 454 CMR 28.00. 

8. All applicable local ordinances, regulations, or rules pertaining to asbestos. 

Including its storage, transportation, and disposal. 

1.06 SUBMITTALS 

A. Prior to the start of the abatement work, prepare and submit the following items.  Do not 

commence work activities until submittals are reviewed and accepted by the Engineer. 

1. Submit detailed site-specific work plan which identifies: 

a. Methods and materials for isolating the work area(s) from non-work area(s) 

b. Methods and materials for protecting floors, walls, and other fixed equipment 

c. Locations and details of construction of the Decontamination Facility 

d. Number and capacity for the portable HEPA-filtered exhaust units 

e. Locations of water and electrical sources for intended usage 

f. Details for the proper removal, handling, packaging, and disposal of ACM 

and ACM which as also a PCB, in compliance with this specification and 

applicable regulations 

g. Procedures which differ from those specified in this section.  Any deviations 

from these specifications require approval from the Engineer.  Any 

deviations from current asbestos regulations require written approval from 

regulatory agencies having jurisdiction. 

2. Submit copies of NTWP approval applications for use if applicable. Provide 

approval letters. 

3. Submit copies of all notifications, permits, applications, and like documents 

required by federal, state, or local regulations obtained or submitted in proper 

fashion. 

4. Submit a project specific chain-of-command for this project.  Include cell phone 

numbers and email addresses of those listed on the chain-of-command. 
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5. Submit the current valid MassDLS Asbestos Abatement Contractor license and 

certificate of insurance. 

6. Submit a detailed project work schedule for each area listing the proposed 

number, dates, and hours of each work shift.  Schedule shall encompass the entire 

project, including notifications, pre-abatement inspections, post-abatement 

inspections, clearance air sampling, and final clean up.  Coordinate schedule with 

the Owner’s Representative (OR) and Owner. 

7. Submit documentation of EPA asbestos certification, MassDLS asbestos licenses, 

OSHA-specified medical examinations (with examiner approval) and successful 

respirator fit test records of each employee who may be on the Site.  

8. Submit a site-specific Emergency Action Plan for the project.  The Emergency 

Action Plan may include emergency procedures to be followed by Contractor 

personnel to evacuate the buildings; nearby hospital name, address, and phone 

number; most direct transportation route to the hospital from the Site; emergency 

telephone numbers, etc.  If this information is contained within an Emergency 

Action Plan or Health and Safety Plan prepared by the Site’s General Contractor, a 

copy shall be submitted for review. 

9. Submit the name and address of the waste hauling contractor and proposed 

landfill to be used.  Also submit applicable licenses, current valid operating 

permits, and approvals. 

10. Submit copies of all Waste Shipment Records (WSR) and generator labels to be 

used for this project.  Copies shall include generator’s information. 

11. Submit a copy of the Contractor’s OSHA-required written Respiratory Protection 

Program, including a fit testing methodology for respirators, maintenance, and 

decontamination details, and make, model and NIOSH approval numbers of 

respirators to be used at the Site,  

12. Submit detailed Safety Data Sheets and product information on all materials and 

equipment proposed for asbestos abatement work on this project. 

13. Submit documentation of Contractor’s air sampling laboratory certification for 

analysis of Contractor’s OSHA personal air samples. 

B. The Contractor shall submit the following to the Engineer during the course of the work: 

1. Daily results of all personal air sampling. 

2. Certificate, training, medical, and fit-test records for new employees to start work 

(24 hours in advance of work). 

3. Contractor site logs. 
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4. Revised Notification, if any.  

5. Copies of WSRs for waste that has left the site. 

C. The Contractor shall submit the following to the Engineer at the completion of work: 

1. Completed copies of WSR (within forty-five days).  

2. Remaining personal air sampling results and site logs. 

1.07 LOCATION OF WORK AND SITE CONSTRAINTS 

A. Location of work areas and descriptions; estimated types and quantities of ACM are 

described in the attached Abatement Schedule. If additional ACMs are encountered, 

notify the Engineer immediately and have an asbestos abatement team be prepared to 

abate the material if it to be impacted as part of the work. 

B. The Abatement Schedule appended to this section identifies ACM encountered and bulk 

sampled or assumed as ACM during the survey.  Shaded or bolded materials indicate 

positive or assumed positive results.  Abate all ACM in areas identified in the Abatement 

Schedule. 

C. Temporary Utilities:  

1. Water Usage – There are available water sources at the site for asbestos 

abatement needs.  The Abatement Contractor shall be responsible for coordinating 

with the General Contractor/Owner for water source usage or supply their own 

water by other means. The Contractor shall be responsible for the proper hookup 

of the water utilizing a licensed and experienced plumber and any fees associated 

with water usage. Maintain all water hoses in good condition.  The Contractor will 

be responsible for any damages caused by inadequate water connections.   

2. Electrical Usage – There are available electrical sources at the site for asbestos 

abatement needs.  The Contractor shall be responsible for coordinating with the 

General Contractor/Owner for determining the requirements necessary to provide 

adequate power to successfully perform abatement activities.  The Contractor shall 

be responsible for the proper connection of ground fault circuit interrupter (GFCI) 

panels using qualified and licensed tradespersons for each of the power 

connections and any fees associated with electrical usage. Maintain all electrical 

utilities in good condition.  The Contractor will be responsible for any damages 

caused by inadequate utility connections.   

D. Site Security:  The Contactor shall be responsible for the security of their regulated work 

areas.  Post asbestos abatement warning signs at entrances to the work area including 

the waste load out and worker decontamination chamber.  The Contractor shall have a 

supervisor monitoring the entrance of the worker decontamination chamber during 

abatement work. 
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1.08 NOTIFICATION 

A. Notify appropriate regulatory agencies of abatement activities. 

1. Submit the required written notification and appropriate fee at least 10-working 

days before the start of the asbestos abatement activity to all required state 

agencies, including MassDEP. 

2. Notify local Building Departments, Board of Health or Health Departments and any 

other applicable local departments as required. 

B. If a potential hazard relating to the asbestos abatement work is observed, immediately 

notify the Engineer by telephone, followed by written notice, of any risks of adverse 

health and safety impacts on the environment, exposure of workers or the general 

public, or possible failure to comply with the specifications.  Promptly notify the Engineer 

of the reason and required resolution of all observed deficiencies and record them in ink 

in a hardbound notebook. 

1.09 MONITORING AND FINAL CLEARANCE 

A. Contractor’s Responsibilities 

1. Conduct appropriate personal exposure monitoring to determine compliance with 

OSHA requirements.  All air samples shall be analyzed by a laboratory accredited 

by the AIHA.  Sampling equipment shall be calibrated before and after each use. 

2. Contractor shall be responsible for the payment of all costs associated with any air 

sample collection and analysis performed by their third-party project monitor in 

accordance with OSHA requirements. 

B. Owner’s Responsibilities 

1. The Engineer, a third-party representative working on behalf of the Owner, will 

conduct periodic monitoring and air sampling during the course of abatement 

operations to determine the effectiveness of containment systems and work 

procedures; perform final visual inspections and collect final air clearance samples 

for certifying work areas as clean following removal and cleanup tasks. 

2. The Owner will be responsible for the payment of costs associated with the 

sampling and analysis of air sampling by the Engineer, including the initial final air 

clearance samples.  The Contractor may be held responsible for the payment of all 

costs associated with the collection and analysis of additional final clearance air 

samples if the first set of samples fail to satisfy the clearance criteria. 

C. Air Quality Standard: All air tests made in proximity to any removal area, and to 

document “clean air”, shall be compared to an air quality standard of 0.010 fibers per 

cubic centimeter (f/cc) for PCM air samples and 70 structures per square millimeter 

(smm2) for TEM air samples, as required by applicable regulations.  If any air sample 
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exceeds the air quality standard, immediately stop all work until the cause is identified 

and corrected. 

D. Air Monitoring Methods: Use NIOSH Method 7400 to measure levels of airborne 

asbestos fibers for all PCM air sampling events.  All monitoring methods shall comply 

with the requirements of 29 CFR 1926.1101 and applicable state regulations.  Provide 

copies of all personal exposure monitoring results, and post results at work site after 

obtaining the results, but not later than 48 hours. 

E. Following the completion of the final visual inspection and encapsulation phase of the 

work, the Engineer shall perform clearance air sampling prior to removal of any 

containment areas.  The Engineer will collect final re-occupancy clearance air samples 

inside the work area per MassDLS 454 CMR 28.10(11).  If clearance air sample results 

fail to meet applicable standards, perform additional cleaning, and pay for additional 

clearance monitoring, air sample collection and analysis, at no additional cost to the 

Owner. 

F. Upon completion of work in any defined work area, the Contractor and Engineer shall 

conduct a final inspection for the purpose of certifying compliance with these 

specifications, State/Federal regulations, and work completion.  Immediately correct 

unsatisfactory conditions.  The work will be considered complete only after a certificate 

of completion and all properly completed WSRs Forms are submitted, as required by 

law. 

1.10 WORKER PROTECTION AND SAFETY 

A. Prior to commencing work, instruct all workers in all aspects of personnel protection, 

work procedures, emergency procedures use of equipment including procedures unique 

to this project. 

B. Monitor airborne asbestos concentrations in the workers' breathing zone to establish 

conditions and work procedures for maintaining compliance with OSHA Regulations Title 

29 CFR Parts, 1910.1001 and Part 1926.1101. 

C. The Contractor’s air sampling professional shall document all air sampling results and 

provide all air sampling reports as soon as feasible.  OSHA air monitoring results shall 

be posted at a conspicuous location at the job site. 

D. The Contractor is responsible for complying with all additional OSHA regulations while 

performing work on this project. 

1.11 WORKER QUALIFICATIONS AND TRAINING 

A. Contractor is required to have a licensed Asbestos Supervisor in each work area at all 

times work is in progress and shall employ the use of fully accredited and licensed 

asbestos workers during all phases of asbestos abatement activities. 
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B. The Supervisor shall be thoroughly familiar and experienced with asbestos abatement 

and related work and shall enforce the use of all safety procedures and equipment.  He 

or she shall be knowledgeable of EPA, OSHA, and NIOSH requirements and guidelines.  

The Supervisor shall be licensed in accordance with applicable state regulations. 

C. Enforce strict discipline and good working order at all times among employees, and do 

not employ any person not skilled in the work assigned, nor anyone who has not 

received documented notice of the hazards of asbestos abatement, formal training in the 

use of respirators, safety procedures, equipment, clothing, and work procedures.  All 

workers shall be licensed in accordance with applicable state regulations. 

PART 2 – PRODUCTS 

2.01 GENERAL 

A. Deliver all materials in the original packages, containers, or bundles bearing the name of 

the manufacturer and the brand name and product technical description. 

B. All materials or equipment delivered to the site shall be unloaded, temporarily stored, 

and transferred to the work area in a manner that shall not interfere with operation of 

others at the facility, or employee’s access and safety. 

C. Damaged or deteriorated materials shall not be used and shall be promptly removed 

from the premises.  Materials that become contaminated with asbestos-containing 

material shall be thoroughly cleaned, or sealed in plastic bags or sheeting, labeled, and 

legally disposed of in an approved, secure landfill. 

D. All materials and equipment shall comply, at a minimum, with all sections of this 

specification, relevant federal, state, and applicable local codes, and industry standards. 

2.02 ABATEMENT EQUIPMENT & SUPPLIES 

A. HEPA-Filtered Exhausts: For full negative pressure containments, air inside each work 

area shall be exhausted through High Efficiency Particulate Air (HEPA) filters.  

Commercially manufactured HEPA-filtered exhaust units, with specification plates intact, 

must be provided for each work area to attain, at a minimum, four air volume changes 

per hour and an inward flow of clean air into each work area at the Decontamination 

Facility of at least 100 feet per minute.  The HEPA filter shall be preceded by 

replaceable prefilters and the unit must be designed so that it cannot be operated unless 

all filters are in place.  The units must also be designed with a gauge to indicate the 

pressure drop across filters, and lights or audible alarms to indicate that the filters are 

properly installed, functional, and when they must be changed.  Flexible ducting shall be 

required to allow exhausting to the exterior of the building.   
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B. The Contractor shall have available and use recording manometers to monitor pressure 

differential between the work area and occupied areas of the building.  A minimum 

negative pressure differential of 0.02 inches of water column shall be maintained. 

C. The Contractor will have reserve exhaust air filtration system units in order to maintain 

negative air filtration in the event that a unit malfunctions during use. 

D. Vacuum units, of suitable size and capacities for project, shall have HEPA filter(s) 

capable of trapping and retaining at least 99.97 percent of all monodispersed particles of 

0.3 micrometers in diameter or larger. 

E. Fire retardant polyethylene sheeting in a roll size to minimize the frequency of joints shall 

be delivered to job site with factory label indicating a minimum of 6-mil, unless 

regulations dictate otherwise.  Contractor is responsible to determine if fire rated 

polyethylene sheeting is required by State or local Fire Marshal. 

F. Polyethylene disposable bags shall be true six (6) mil with preprinted labels. 

G. Wetting Agent or Surfactant shall be 50 percent polyoxyethylene ester and 50 percent 

polyoxyethylene ether, or equivalent, mixed in proportion of one ounce of surfactant per 

five gallons of water.  The material shall be odorless, nontoxic, nonirritating, and 

noncarcinogenic.  It shall be applied as a mist using a low-pressure sprayer 

recommended by the surfactant manufacturer. 

H. Tape or adhesive spray will be capable of sealing joints in adjacent polyethylene sheets 

and for attachment of polyethylene sheets to finished or unfinished surfaces of dissimilar 

materials and capable of adhering under both dry and wet conditions, including use of 

amended water.  

I. Warning Signs, Asbestos Caution Tape and Labels shall comply with all federal, state, or 

local codes and regulations. 

J. Generator labels shall be preprinted on self-adhesive labels with the generator name, 

abatement site and contractor's name and address.  Labels shall not be photocopied 

and applied with spray adhesive. 

K. Waste Containers and Transportation shall be suitable for loading, temporary storage, 

transport, and unloading of contaminated waste without risk of ripping, rupture, or 

exposure to persons, or emissions to the atmosphere.  Transportation methods shall 

comply with the provisions of 40 CFR 61, Subpart M, and with any state or local 

hazardous or special waste regulations for temporary storage, transport, and disposal if 

such codes are enforced in states in which the waste will be stored, transported, or 

disposed of. 
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2.03 SAFETY SUPPLIES AND EQUIPMENT 

A. Respirator Types: Provide all workers with a full or half facepiece respirator that is 

approved by NIOSH/MSHA for protection against airborne asbestos and meets the 

requirements of the OSHA Asbestos Standard.  Provide respirators for each worker and 

at least two extra respirators for use by approved visitors. 

B. Protective Clothing: Provide all workers and approved visitors with disposable coveralls, 

head and foot coverings, gloves, and eye protection (i.e. safety glasses) and half-face 

respiratory protection including HEPA cartridges. 

PART 3 – EXECUTION 

3.01 PRE-CONSTRUCTION MEETING 

A. Upon receipt of a Notice to Proceed, attend a pre-construction meeting with the 

Engineer.  The meeting must be attended by the Contractor and any Sub-Contractors.  It 

is recommended that the assigned Contractor Supervisor attend the meeting along with 

an employee of the Contractor who has the authority to make decisions on behalf of the 

Contractor.  The meeting will be used to reach agreement on: 

1. Schedule, scope, and manner of work performance.  Variations, amendments, and 

corrections to the presented schedule will be discussed, and the Owner and the 

Engineer will inform the Contractor of any scheduling adjustments for this project.  

2. Contractor, subcontractor, and vendor vehicle access and parking. 

3. Contractor access to the work areas, including approved doors, stairways, and 

corridors. 

4. Location of electrical, water supply, and wastewater drain connection points, if 

available. 

5. Determination of all equipment and other items to be removed from the work 

areas, and the location of temporary storage space if applicable. 

6. Any other logistical factors to minimize interference with the Owner, public safety 

and health, and other Contractor activities. 

3.02 INTERIOR WORK AREA PREPARATION - GENERAL 

A. Prepare the interior work areas according to the following general sequence of 

procedures to ensure that proper fiber containment and protection systems are installed 

before any work which could generate airborne asbestos fibers. 

1. Prior to work area preparation, coordinate with the General Contractor and the 

Owner to remove, salvage, or properly dispose of miscellaneous building fixtures 
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and stored items, including but not limited to, tools, equipment, miscellaneous 

chemicals used in current building operations, desks, cabinets, tables, chairs, 

lamps, shelves, etc., located within the work areas. 

2. Provide GFCI devices, temporary power, and temporary lighting installed in 

compliance with the applicable electrical codes.  All temporary installations are to 

be made by a licensed electrician, installed outside work areas, and permitted as 

required. 

3. Shut down electrical power, including receptacles and light fixtures.  Lock and tag 

out circuits associated with the electrical components in the work area(s). Under 

no circumstances during the abatement and demolition procedures will lighting 

fixtures be permitted to be energized.  

4. Shut down and/or isolate heating, cooling, and ventilation air systems or zones to 

prevent contamination and fiber dispersal to other areas of the structure.  Lock and 

tag out circuits associated with heating and cooling units.  During the work, vents 

within the work area shall be sealed with duct tape and polyethylene sheeting. 

5. Seal off all openings, including but not limited to windows, corridors, doorways, 

skylights, ducts, grills, diffuser, and any other penetration of the work areas, with 

polyethylene sheeting minimum of six mil thick sealed with duct tape.  This 

includes doorways and corridors which will not be used for passage during work 

areas and occupied areas.  Install five-micron water filtration socks in all floor 

drains prior to sealing. 

6. Where interior asbestos-containing materials are present, establish worker 

decontamination facility in accordance with Section 3.04 of this specification, 

critical barriers, and negative air filtration prior to conducting pre-cleaning activities.  

Pre-clean fixed objects within the work areas, using HEPA vacuum equipment 

and/or wet cleaning methods as appropriate, and enclose with minimum six mil 

plastic sheeting sealed with duct tape. 

7. For exterior abatement, or where contiguous decontamination systems are not 

feasible, the Contractor shall establish a remote personnel decontamination 

system in accordance with Section 3.05 of this specification. 

8. Pre-clean movable objects within the work areas, using HEPA vacuum equipment 

and wet cleaning methods as appropriate.  Do not use methods that raise dust, 

such as dry sweeping or vacuuming with equipment not equipped with HEPA 

filters. 

9. After HEPA vacuum pre-cleaning, conduct work area preparation in accordance 

with this Specification section. 

10. Where fixed walls are not used, one layer of six mil polyethylene sheeting will be 

applied to a rigid framework of wood, metal, or PVC.  
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11. Install two layers of four mil polyethylene wall sheeting over all wall surfaces and 

critical barrier (where wall materials are not being removed as ACM).  All overlaps 

shall be sealed with tape or spray adhesive. 

12. Cover all floors in the work area with two layers of six mil polyethylene sheeting 

(where flooring materials are not being removed as ACM).  Extend the 

polyethylene flooring a minimum of 12 inches up the walls.  Ensure that the wall 

sheeting overlaps the floor sheeting from the top.  

13. Where containments extend above suspended or fixed ceilings, remove ceiling as 

necessary to perform installation of isolation barriers and wall sheeting above 

ceiling.  Wall sheeting shall extend to the top of each wall in ceiling plenum areas. 

14. Maintain emergency and fire exits from the work area or establish alternative exits 

satisfactory to fire officials. 

15. Create pressure differential between work areas and occupied areas by the use of 

acceptable negative air pressure equipment.  The Contractor shall ensure required 

negative air pressure is obtained throughout the containment and the total volume 

of air within the work area is changed every 15 minutes.  

16. Install a manometer within each work area where OSHA Class I work will be 

performed to monitor the negative pressure within the work area. 

17. Post all approaches to each work area with Asbestos Warning signs.  Warning 

signs shall be of size and type that are easily readable and are visible from all 

approaches to the work areas and adhere to regulatory requirements. 

18. Establish a work area access control log at the entrance to each work area.  

Authorized personnel entering the work area shall sign in upon entering the area 

and sign out upon exiting the area. 

19. Establish airless spray equipment within each work area.  Airless spray equipment 

shall be capable of reaching all areas within each work area. 

3.03 EXTERIOR WORK AREA PREPARATION – GENERAL 

A. Where exterior non-friable ACM is to be removed from outside the building, post 

asbestos abatement warning signs and erect temporary barricades to create regulated 

areas.  Regulated areas should be kept clear of any persons not fully trained and 

protected against exposure. 

B. Install single six-mil drop cloths extending a minimum of 10 feet from the exterior wall of 

the building. Extend polyethylene sheeting outward from the base of the structure in 

order to collect debris when working from higher elevations.  Install single six-mil critical 

barriers over any windows, doors, louvers, vents, or penetrations into the building interior 

within or directly adjacent to the regulated area. 
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C. Maintain an operable remote worker decontamination system in accordance with Section 

3.05 of this Specification.  

D. Maintain a work area access control log for each exterior work area. 

E. Where friable ACM or non-friable ACM that has or will become friable, is to be removed 

from outside the building, removal shall be conducted from within a negative pressure 

containment in accordance with applicable federal, state, and local regulations.   

F. For exterior thermal system insulation removal, abatement shall take place, at a 

minimum, via glove bag removal operations in accordance with 29 CFR 1926.1101 and 

State regulations. 

3.04 CONTIGUOUS PERSONNEL DECONTAMINATION SYSTEM 

A. The Contractor shall establish contiguous to each work area, where feasible, a 

personnel decontamination system consisting of equipment room, shower room and 

clean room in series.  Access between the contaminated and uncontaminated areas 

shall be through this decontamination enclosure only.  The decontamination system shall 

be constructed of two layers of six-mil polyethylene sheeting.  Prefabricated "pop-up" 

decontamination chambers will not be permitted on this project. 

B. Access between rooms in decontamination system shall be through double flap-

curtained openings.  Clean room, shower room and equipment room within 

decontamination system shall be completely sealed ensuring that the sole source of air 

flow through this area originates from uncontaminated areas outside the work area. 

C. The shower unit shall be equipped with an adequate supply of warm water.  A shower 

filtration pump containing two 5-micron sock filters, or the best available technology shall 

be installed to filter shower water.  Filtered shower water shall be discharged into 

sanitation drains and shall not be discharged into storm drains or onto floor or ground 

surfaces. 

D. The shower room shall have soap and an adequate supply of drying towels.  Provide an 

adequate number of shower units in accordance with OSHA Title 29 CFR, Part 

1926.1101, and Part 1910.141. 

3.05 REMOTE PERSONNEL DECONTAMINATION SYSTEM 

A. For exterior abatement, or where contiguous decontamination systems are not feasible, 

the Contractor shall establish a remote personnel decontamination system.  The use of a 

remote decontamination unit must be indicated on the state notification forms.  Access 

between the contaminated and uncontaminated areas shall be through this 

decontamination enclosure only.  The decontamination system shall be constructed of 

two layers of six-mil polyethylene sheeting.  Prefabricated "pop-up" decontamination 

chambers will not be permitted on this project. 
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B. Access between rooms in decontamination system shall be through double flap-

curtained openings.  Clean room, and equipment room within decontamination system 

shall be completely sealed ensuring that the sole source of air flow through this area 

originates from uncontaminated areas outside the work area. 

C. The equipment room shall be equipped with a cleaning hose used to decontaminate 

workers and equipment.  A shower filtration pump containing two 5-micron sock filters, or 

the best available technology shall be installed to filter shower water.  Filtered shower 

water shall be discharged into sanitation drains and shall not be discharged into storm 

drains or onto floor or ground surfaces. 

D. The shower room shall have soap and an adequate supply of drying towels.  Provide an 

adequate number of shower units in accordance with OSHA Title 29 CFR, Part 

1926.1101, and Part 1910.141. 

3.06 WASTE LOAD OUT SYSTEMS 

A. The Contractor shall establish waste load out systems, where feasible, attached to the 

work areas.  Waste load out systems shall consist of a minimum of two chambers that 

are of suitable size for transporting waste out of the work area.  Waste load out systems 

shall be constructed of two layers of six-mil polyethylene sheeting. 

B. Access between rooms in the waste load out system shall be through double flap-

curtained openings.  The waste load out system shall be used for decontaminating 

waste containers, bags, bundles, etc. prior to removal from the work area and 

transporting waste from the work area to the non-work area. 

C. Persons working inside the contaminated work area are not permitted to pass from the 

work area to the non-work area through the waste load out system.  Persons inside the 

contaminated work area shall not be permitted to enter into the clean area of the waste 

load out system. 

D. The waste load out system shall remain sealed at all times except during 

decontamination of waste containers and transport of waste from the work area to the 

non-work area. 

3.07 WORK AREA EXHAUST 

A. Install sufficient quantity of portable HEPA-filtered exhausts to maintain each work area, 

including the Decontamination Facility, under negative pressure, and to reduce airborne 

asbestos fiber concentrations. 

B. The exhaust(s) must be capable of providing at least an inward velocity through any 

unsealed openings, including the decontamination Facility, of at least 100 fpm, and four 

full air changes per hour throughout the work area. The units must also be designed with 

a gauge to indicate the pressure drop across filters, and lights or audible alarms to 
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indicate that the filters are properly installed, functional, and when they must be 

changed. 

C. All exhaust air shall pass through a HEPA filter before being discharged to the exterior of 

the building through the use of flexible ducting. 

D. Immediately report deficient air flows and cease work until the situation is corrected. 

E. Exhaust system shall be operated constantly from the time work area preparation 

begins, until “clean air” certification is obtained. 

3.08 APPROVAL OF CONTAINMENT AREAS 

A. After the work area has been prepared as specified, request an inspection by the 

Engineer.  No removal or disturbance of asbestos-contaminated materials or systems is 

to occur until the Engineer has inspected and approved each separate prepared work 

area. 

B. Any deficiencies in the preparation work shall be promptly corrected in a manner 

satisfactory to the Engineer. 

3.09 ASBESTOS REMOVAL PROCEDURES 

A. Friable Asbestos 

1. Contain all friable ACM within a full negative pressure enclosure constructed in 

accordance with applicable regulations and this specification, wet with amended 

water, and carefully remove to prevent droppage and creation of airborne dust. 

2. Once the removal of ACM is complete, thoroughly clean all surfaces and walls 

within the area by wet mopping, followed by thorough drying and HEPA 

vacuuming.  Apply a satisfactory encapsulant (lockdown material) to all surfaces 

from which friable asbestos has been removed. 

3. The exterior of disposal bags shall be vacuumed and washed free of all visible 

asbestos fibers before removal from the work area. 

4. Glove Bag Removal: Conduct glove bag removal operations in accordance with 29 

CFR 1926.1101 and State regulations.  Glove bags cannot be slid on pipes or 

reused. 

B. Non-friable Asbestos 

1. Abatement of non-friable ACM must be performed in accordance with 

Environmental Protection Agency federal regulations which include the NESHAPS 

regulations and MassDEP 310 CMR 7.15. 
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2. All non-friable removal areas shall be properly segregated by posting caution signs 

meeting the specifications of OSHA 29 CFR 1926.1101 at all locations and 

approaches to a location where airborne concentrations of asbestos have the 

potential to exceed ambient background levels.  Workers shall don all protective 

equipment.  The material shall be removed very carefully to minimize any 

breakage that may release airborne fibers. 

3. All ACM must be continuously wetted during impact operations.  Ensure that a 

level of no visible emissions is always achieved; otherwise contain the materials 

within a negative pressure containment. 

C. Encapsulation 

1. After asbestos-containing material is removed, seal the surface with a penetrating 

encapsulation material.  Inform the Engineer whenever any asbestos-containing 

materials cannot be removed, whether in total or in part.  Corrective actions will be 

determined by the Engineer. 

2. The encapsulant shall be prepared according to the manufacturer’s specifications, 

then applied to the surfaces.  Provide all workers with a SDS on the encapsulant.  

Ensure that workers wear appropriate personal protective equipment as 

designated on the SDS during encapsulant application. 

D. Abrasive Cutting/Sawing/Drilling (if applicable) 

1. An asbestos designated HEPA vacuum cleaner shall be used with the hose 

attachment positioned with the abrasive tool in such a manner to ensure that the 

vacuum will capture all dust. 

2. Depending on the air velocity in the area, a shield may be required to ensure that 

the vacuum is able to capture all dust created.  Air velocity may be affected by, but 

not limited to, wind, building ventilation, and temperature differentials. 

3. Constantly wet the ACM during impact operations via tool attachment or by hand. 

E. Asphalt-Based Asbestos Roofing and Roof Cement/Flashing Tar 

1. Asphalt based roofing materials are present, as well as roof cement/flashing tar.  

Refer to the Abatement Schedule for details and specific locations.  Operations 

involving the cutting or abrading of asphalt-based asbestos roofing material is 

considered to release sufficient friable material thus constituting an asbestos 

abatement activity.  All work using such equipment must be performed by licensed 

asbestos workers in a negative pressure enclosure.  These restrictions may be 

lifted if slicing equipment or manual means to remove the asbestos materials and 

EPA and/or state guidance on abatement of roofing materials is followed. 

2. Work Procedure 
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a. Perform roof removal operations in accordance with OSHA 

1926.1101(g)(8)(ii) and MassDEP 310 CMR 7.15(10). 

b. Perform procedures as necessary including the application of wet methods 

and covering materials to ensure that release of asbestos materials is 

reduced to no visible emissions.  Work using any cutting or abrading 

equipment must be performed in a negative pressure enclosure. 

c. Remove asbestos roofing materials using tools and equipment specified in 

regulatory guidance documents. 

d. Continuously mist the work area as asbestos roofing materials are being 

removed from the structure. 

e. Asbestos roofing materials must be removed intact to the extent feasible. 

f. Loose debris shall be immediately collected via HEPA vacuum or wet wiping 

procedures.  The vacuum debris and wipe materials shall be segregated and 

disposed as asbestos contaminated waste. 

g. Wet methods shall be used whenever operations call for the scraping of 

resilient roofing materials or mastic. 

3. Where cutting and abrading is prohibited, a negative pressure enclosure is not 

required.  Waste must be lowered to the ground by a crane, hoist, or dust-tight 

chute, in accordance with applicable regulations. 

F. Ceramic Wall Tile Grout and Mortar 

1. Asbestos-containing grout and mortar associated with ceramic wall tiles are 

located at the Site.  Prior to the removal of these materials the Contractor must 

ensure that the work area is prepped in accordance with Sections 3.02, 3.04, 3.05, 

3.06 and 3.07 of this specification, MassDEP 310 CMR 7.15 regulations, and 

MassDLS 454 CMR 28.00 regulations.  Refer to the Abatement Schedule for 

specific locations and details. 

2. Perform selective demolition to remove any miscellaneous materials that may be 

in the way of abatement.  Decontaminate items as needed before leaving the work 

area. 

3. The Contractor must wet surfaces with amended water or detergent solution so 

that the entire surface is wet. 

a. Do not allow water to puddle or run off into other areas. 

b. When a detergent is used, be sure to do so in strict accordance with the 

manufacturer's instructions. 
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4. This work may require manual removal of substrates using hand and/or 

mechanical tools.  Dispose of porous substrates (i.e. gypsum, plaster, wood, 

masonry) as asbestos-contaminated waste. Continuously mist air during removal 

operations to ensure no visible emissions are generated during removal activities 

5. Remove materials and place all waste generated during removal and cleaning 

activities into properly labeled disposal containers. 

6. The work area(s) are subject to final visual inspections per MassDEP 310 CMR 

7.15 regulations and MassDLS 454 CMR 28.00 regulations. 

G. Cementitious 2 Foot by 2 Foot Ceiling Tiles 

1. Asbestos-containing cementitious ceiling tiles are located at the Site.  Prior to the 

removal of these materials the Contractor must ensure that the work area is 

prepped in accordance with Sections 3.02, 3.04, 3.05, 3.06 and 3.07 of this 

specification, MassDEP 310 CMR 7.15 regulations, and MassDLS 454 CMR 28.00 

regulations.  Refer to the Abatement Schedule for specific locations and details. 

2. Perform selective demolition to remove any miscellaneous materials that may be 

in the way of abatement.  Decontaminate removed items. 

3. The Contractor must wet all surfaces with amended water or detergent solution so 

that the entire surface is wet. 

a. Do not allow water to puddle or run off into other areas. 

b. When a detergent is used, be sure to do so in strict accordance with the 

manufacturer's instructions. 

4. Remove materials and place waste generated during removal and cleaning 

activities into properly labeled disposal containers. 

5. The work area(s) are subject to final visual inspections per MassDEP 310 CMR 

7.15 regulations and MassDLS 454 CMR 28.00 regulations. 

H. Concrete Wall Seam Tar 

1. Asbestos-containing seam tar associated with concrete walls are located at the 

Site.  Prior to the removal of these materials the Contractor must ensure that the 

work area is prepped in accordance with Sections 3.02, 3.04, 3.05, 3.06 and 3.07 

of this specification,  MassDEP 310 CMR 7.15 regulations, and MassDLS 454 

CMR 28.00 regulations.  Refer to the Abatement Schedule for specific locations 

and details. 

2. Perform selective demolition to remove any miscellaneous materials that may be 

in the way of abatement.  Decontaminate removed items. 
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3. The Contractor must wet surfaces with amended water or detergent solution so 

that the entire surface is wet. 

a. Do not allow water to puddle or run off into other areas. 

b. When a detergent is used, be sure to do so in strict accordance with the 

manufacturer's instructions. 

4. This work may require manual removal of substrates using hand and/or 

mechanical tools.  Dispose of porous substrates (i.e. gypsum, plaster, wood, 

masonry) as asbestos-contaminated waste. Continuously mist air during removal 

operations to ensure no visible emissions are generated during removal activities. 

5. Remove materials and place all waste generated during removal and cleaning 

activities into properly labeled disposal containers. 

6. The work area(s) are subject to final visual inspections per MassDEP 310 CMR 

7.15 regulations and MassDLS 454 CMR 28.00 regulations. 

I. Electrical Components & Electrical Wiring Insulation 

1. Various interior electrical components/panels have been assumed to contain ACM 

cement boards and wiring insulation.  Refer to the Abatement Schedule for specific 

locations and details. 

2. Confirm that electricity has been terminated inside all work areas prior to 

commencing work. 

3. Dismantle, remove, and properly package and dispose all assumed ACM cement 

boards and electrical wiring insulation from within a full negative pressure 

containment in accordance with applicable regulations. 

4. The work area(s) are subject to final visual inspections per MassDEP 310 CMR 

7.15 regulations and MassDLS 454 CMR 28.00 regulations. 

3.10 FINAL WORK AREA CLEANUP, DECONTAMINATION, AND WASTE DISPOSAL 

A. General Requirements 

1. After all asbestos-containing or contaminated materials have been removed, 

remove all wastes, and perform a final cleanup and decontamination of each work 

area.  Final cleaning shall be performed only after all waste is packaged and 

removed, but before reinstalling, demolishing any equipment, or dismantling any 

barrier, Decontamination Facility, or protective covering.  Cleaning shall be subject 

to the approval of the Engineer based on a visual inspection and air testing. 

B. Cleaning Methods and Approval 
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1. Thoroughly clean all waste containers and removal equipment with a HEPA-

filtered vacuum, decontaminated with the use of the amended water, and then 

remove from the work area. 

2. All surfaces in the work area shall be thoroughly wiped clean, and after drying, 

thoroughly decontaminated with a HEPA-filtered vacuuming device and 

encapsulated. 

3. After cleaning, the Engineer shall inspect the site.  To facilitate, notify the Engineer 

of the anticipated completion of the site cleaning at least 48 hours in advance. 

4. If any waste or fibers are observed within the work area during the inspection, 

perform additional cleanup and decontamination. 

5. If the air sample results are above the Air Quality Standard, perform additional 

cleaning and decontamination, and repeat the inspection and air tests, at no 

additional cost to the Owner. 

6. If the air sample results are below the Air Quality Standard, the Engineer will give 

approval for the Contractor to remove all protective coverings which do not 

comprise part of the work area seal, containment barrier, or decontamination 

facility. 

7. Once these items have been properly packaged and removed from the work area 

as contaminated waste, package and properly dispose of all remaining plastic 

sheeting, disassemble, and remove the Decontamination Facility and HEPA 

exhausts, and perform a final HEPA vacuuming of all surfaces. 

8. Upon completion of the cleaning, repair all temporary access openings and correct 

all unsafe conditions. 

C. Waste Disposal 

1. Definition: Asbestos wastes are defined as all building materials and debris, 

insulation, disposal clothing and protective equipment, plastic sheeting and tape, 

exhaust systems or vacuum filters, or any abatement equipment that has been 

contaminated with asbestos and cannot be completely cleaned by vacuuming and 

by washing in the Decontamination Facility. 

2. General Requirements: All asbestos wastes (e.g., pipe lagging, floor tile, etc.) must 

be handled, packaged, stored, transported, and disposed of as specified in this 

subsection, and in compliance with all federal, state, and local regulations and 

codes. 

3. Waste Labeling: If waste containers are not already so pre-printed, warning labels 

having waterproof print and permanent adhesive shall be affixed to the lid and/or 

sides of the containers, whether or not these containers are further packaged.  
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Warning labels shall be conspicuous and legible, and conform to the latest OSHA, 

EPA, and DOT labeling requirements. 

4. Waste Packaging: Thoroughly wet all waste when packaged and inspect each bag 

to observe that water condensation is visible.  Open, rewet, and reseal 

insufficiently wetted bags.  When a waste bag is full, securely seal it with tape, and 

place in the designated temporary storage area inside of the work area. 

D. Waste Container Removal and Disposal Documentation 

1. To comply with the requirement that waste disposal to an approved landfill be 

documented, remove waste containers from work areas only under the direction of 

the Engineer, and complete appropriate documentation for each load of waste 

removed from the site. 

2. Accurately measure the volume of each container or load of waste removed from 

the site. 

3. Provide legal transportation of the waste to the disposal landfill, and complete or 

obtain all required licenses, manifests, dump slips, or other forms.  Copies of all 

forms or licenses, and the signed original of the Waste Shipment Record (WSR) 

for each waste load shall be given to the Engineer. 

4. Waste may be transported to and temporarily stored at a pre-approved off-site 

storage area owned by the Contractor, but it must ultimately be disposed of at the 

specified landfill before final payments are approved. 

3.11 APPENDICES 

A. Appendix A, Asbestos Abatement Schedule. 

B. Appendix B, Asbestos Abatement Location Drawings. 

C. Appendix C, Asbestos Laboratory Data. 

END OF SECTION 
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 02 82 00 APPENDIX A

ASBESTOS ABATEMENT SCHEDULE

WEST PARISH PUMP STATION - SWSC

1515 GRANVILLE ROAD, WESTFIELD, MASSACHUSETTS

  

Sample ID # Material Description Color Material Location
Approximate 

Quantity
Condition Asbestos Result Comment

23-0706-PLM-NY-

01, -02
Pipe Gasket Black

Small Regulator House - 

Basement & 1st Floor
_ Good ND Between flange plates on painted metal piping.

23-0706-PLM-NY-

03, -04
Pipe Gasket Red

Small Regulator House - 

Basement & 1st Floor
_ Good ND Between flange plates on painted metal piping.

23-0706-PLM-NY-

05, -06
Pipe Gasket Blue 

Small Regulator House - 

Basement & 1st Floor
_ Good ND Between flange plates on painted metal piping.

23-0706-PLM-NY-

07, -08
Expansion Joint Caulk Gray

Small Regulator House - 

Stairwells to Sand Filters 15, 

16, 17, & 18

_ Good ND
Caulking bead applied at seams in concrete walls.  Material 

is assumed PCBs, >50 ppm.

23-0706-PLM-

NY-09, -10
Concrete Seam Tar Black

Small Regulator House - 

Stairwells to Sand Filters 

15, 16, 17, & 18

6,000 SF Good 8% Chrysotile

At seams of concrete walls at bottom of stairwells to 

sand filters.  Perform abatement under full negative 

pressure containment.  Quantity assumes the tar 

exists inside actual sand filters, which were full of 

water at time of assessment. Tar was sampled from 

stairwells leading into sand filters. Further inspection 

recommended in these areas.

23-0706-PLM-

NY-11, -12

Ceramic Wall Tile 

Grout
White

Small Regulator House - 

1st Floor - 102
800 SF Good 10% Chrysotile

Between ceramic wall tiles on mortar on masonry.  

Ceramic wall tiles are to be disposed of as asbestos 

waste.  Perform abatement under full negative 

pressure containment.

23-0706-PLM-

NY-13, -14

Ceramic Wall Tile 

Mortar/Glue
Gray

Small Regulator House - 

1st Floor - 102
800 SF Good <1% Chrysotile

Treat glue, mortar and contaminated substrates as 

an ACM.  Perform abatement under full negative 

pressure containment.

23-0706-PLM-NY-

15, -16

Quarry Floor Tile 

Grout
Dark Gray

Small Regulator House - 1st 

Floor - 102
- Good ND Between red quarry tiles on mortar/tar on concrete floor.

23-0706-PLM-NY-

17, -18

Quarry Floor Tile 

Mortar/Tar
Gray/Black

Small Regulator House - 1st 

Floor - 102
_ Good ND Under red quarry tiles on concrete floor.

23-0706-PLM-NY-

19, -20
Pipe Caulk Gray/Black

Small Regulator House - 

Basement - 003
- Good ND On threaded areas of painted metal piping.

23-0706-PLM-NY-

21, -22
Interior Window Caulk Black

Small Regulator House - 1st 

Floor  
- Good ND

Associated with metal window frames.  Material is assumed 

PCBs, >50 ppm.

23-0706-PLM-NY-

23, -24
Interior Door Caulk Dark Gray

Small Regulator House - 1st 

Floor  
_ Good ND

Associated with metal door frames.  Material is assumed 

PCBs, >50 ppm. 

23-0706-PLM-NY-

25, -26
Interior CMU Wall Gray

Small Regulator House - 1st 

Floor  
_ Good ND

Interior partition walls.  No insulation observed in voids of 

CMU.

Small Regulator House (or Regulator House #4)
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 02 82 00 APPENDIX A

ASBESTOS ABATEMENT SCHEDULE

WEST PARISH PUMP STATION - SWSC

1515 GRANVILLE ROAD, WESTFIELD, MASSACHUSETTS

  

Sample ID # Material Description Color Material Location
Approximate 

Quantity
Condition Asbestos Result Comment

Small Regulator House (or Regulator House #4)23-0706-PLM-NY-

27, -28

Interior CMU Wall 

Mortar
Light Gray

Small Regulator House - 1st 

Floor  
- Good ND

23-0706-PLM-NY-

29, -30
Concrete Floor & Walls Gray

Small Regulator House - 1st 

Floor
- Good ND Walls and floors appear to be poured concrete.  

23-0706-PLM-

NY-31, -32

Cementitious 2'x2' 

Ceiling Tile
Gray/White

Small Regulator House - 

1st Floor - 102
350 SF Damaged 15% Chrysotile

Mechanically fastened to grid system with fiberglass 

insulation and concrete ceiling listed above.  Perform 

abatement under full negative pressure containment.  

Fiberglass insulation shall be disposed of as 

contaminated asbestos waste.

23-0706-PLM-NY-

33, -34
Furnace Glue Orange

Small Regulator House - 1st 

Floor - 101
- Good ND Between Metal Jacketing and Fiberglass Insulation

23-0706-PLM-NY-

35, -36
Flue Caulk Red

Small Regulator House - 1st 

Floor - 101
_ Good ND On metal flue pipe

23-0706-PLM-NY-

37, -38
Exterior Window Caulk Dark Gray

Exterior - Small Regulator 

House
_ Damaged ND

Associated with metal window frames.  Material is assumed 

PCBs, >50 ppm.

23-0706-PLM-NY-

39, -40
Exterior Door Caulk Black

Exterior - Small Regulator 

House
_ Damaged ND

Associated with metal door frames.  Material is assumed 

PCBs, >50 ppm. 

23-0706-PLM-NY-

41, -42, -43

Exterior Textured 

Stucco
Off White

Exterior - Small Regulator 

House
_ Damaged ND Applied to concrete siding.

23-0706-PLM-NY-

44, -45
Metal Vent Caulk Black

Exterior - Small Regulator 

House - Roof R-2
_ Damaged ND

Associated with metal roof vents.  Material is assumed 

PCBs, >50 ppm.

23-0706-PLM-NY-

46, -47
Parapet Wall Caulk Gray

Exterior - Small Regulator 

House - Roofs
_ Damaged ND

Located along metal caps of parapet walls and metal 

flashing.  Material is assumed PCBs, >50 ppm.

23-0706-PLM-NY-

48, -49
Flashing Tar Black

Exterior - Small Regulator 

House - Roofs
- Good ND

Under Rubber Membrane on Concrete Parapet Walls, at 

Perimeter, and Around All Penetrations

23-0706-PLM-NY-

50, -51
ISO Board Paper Black

Exterior - Small Regulator 

House - Roofs
_ Good ND Under Rubber Membrane Roof Decking.

23-0706-PLM-NY-

52, -53
Roof Decking Tar Black

Exterior - Small Regulator 

House - Roofs
- Good ND Under ISO board insulation on concrete decking.

Not Sampled
Electrical Wiring 

Insulation
- Small Regulator House

375 LF or 1/4 

CYD
Good Assumed

Building still active, unable to sample.  Material is 

associated with all electrical fixtures, switches, and 

controls etc., and is assumed to be inside concrete 

walls and ceilings. Assume as an ACM unitl sampling 

can prove otherwise. 

Not Sampled
Electrical Panel 

Cement Boards
- Small Regulator House 10 SF Good Assumed

Miscellaneous pieces associated with electrical 

panels. Dismantle, remove, and properly package and 

dispose all assumed Transite boards from within a 

full negative pressure containment
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 02 82 00 APPENDIX A

ASBESTOS ABATEMENT SCHEDULE

WEST PARISH PUMP STATION - SWSC

1515 GRANVILLE ROAD, WESTFIELD, MASSACHUSETTS

  

Sample ID # Material Description Color Material Location
Approximate 

Quantity
Condition Asbestos Result Comment

Small Regulator House (or Regulator House #4)
Not Sampled Fire Doors - Small Regulator House 2 CT Good Assumed

Building still active, unable to inspect and sample.  

Remove doors as whole units and dispose as ACM.

23-0706-PLM-NY-

54, -55
Concrete Siding Gray Exterior - Sand Bins _ Good ND

Six large 40' diameter open top concrete structures for 

storing sand.  Material is considered to be contaminated 

with PCBs due to adjacent caulking >50 ppm.

23-0706-PLM-NY-

56, -57
Pipe Gasket Red

Large Regulator House - 

Basement & 1st Floor
_ Good ND Between flange plates on painted metal piping.

23-0706-PLM-NY-

58, -59
Pipe Gasket Black

Large Regulator House - 

Basement  
_ Good ND Between flange plates on painted metal piping.

23-0706-PLM-NY-

60, -61
Pipe Gasket Green

Large Regulator House - 

Basement  
_ Good ND Between flange plates on painted metal piping.

23-0706-PLM-NY-

62, -63
Concrete Seam Tar Black

Large Regulator House - 

Basement - Sand Filter 8
_ Damaged ND

At seams of concrete ceilings of below ground sand filter.  

Assumed to exist in Sand Filters 7, 9, & 10.  These sand 

filters were active and full of water at the time of the 

assessment.  Further inspection is required.

23-0706-PLM-NY-

64, -65

Concrete Wall w/ 

Coating
Black/Gray

Large Regulator House - 

Basement - Sand Filter 8
_ Damaged ND

Assumed to exist in Sand Filters 7, 9, & 10.  These sand 

filters were active and full of water at the time of the 

assessment.  Further inspection is required.

23-0706-PLM-NY-

66, -67
Interior Window Caulk Off White

Large Regulator House - 

Basement, 1st Floor, & 2nd 

Floor

_ Damaged ND
Associated with metal frame windows.  Material is assumed 

PCBs >50 ppm.

23-0706-PLM-NY-

68, -69
Interior Door Caulk Gray/Brown

Large Regulator House - 1st 

Floor
- Good ND

Associated with metal frame doors.  Material is assumed 

PCBs >50 ppm.

23-0706-PLM-NY-

70, -71
Clay Pipe Red/Orange

Large Regulator House - 

Basement - Sand Filter 8
_ Damaged ND Inside concrete columns of sand filter.  

23-0706-PLM-NY-

72, -73

Concrete Floors & 

Walls
Gray

Large Regulator House - 

Basement, 1st Floor, & 2nd 

Floor

_ Damaged ND

23-0706-PLM-NY-

74, -75

Quarry Floor Tile 

Mortar/Grout
Gray

Large Regulator House - 1st 

Floor - 105
_ Damaged ND Between and under red quarry tiles on concrete floor.

23-0706-PLM-NY-

76, -77

Ceramic Wall Tile 

Mortar/Grout
Gray

Large Regulator House - 1st 

Floor - 105
_ Damaged ND Between and under ceramic wall tiles on masonry wall.

23-0706-PLM-NY-

78, -79
Boiler Adhesive Orange

Large Regulator House - 

Basement -002
- Damaged ND Between Metal Jacketing and Fiberglass Insulation

23-0706-PLM-NY-

80, -81, -82
Boiler Caulk Red

Large Regulator House - 

Basement -002
_ Damaged ND At Ribs of Metal Boiler

Large Regulator House (or Regulator House #3)
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 02 82 00 APPENDIX A

ASBESTOS ABATEMENT SCHEDULE

WEST PARISH PUMP STATION - SWSC

1515 GRANVILLE ROAD, WESTFIELD, MASSACHUSETTS

  

Sample ID # Material Description Color Material Location
Approximate 

Quantity
Condition Asbestos Result Comment

Small Regulator House (or Regulator House #4)23-0706-PLM-NY-

83, -84, -85
Boiler Gasket Beige/Black

Large Regulator House - 

Basement -002
_ Good ND At Ribs of Metal Boiler

23-0706-PLM-NY-

86, -87
Burner Gasket Beige

Large Regulator House - 

Basement -002
_ Good ND Between Oil Burner and Boiler

23-0706-PLM-NY-

88, -89, -90

Fiberglass Pipe 

Insulation Cover
White/Silver

Large Regulator House - 

Basement
_ Damaged ND

On Fiberglass Insulation on Metal Pipes with Fiberglass 

Fittings

23-0706-PLM-NY-

91, -92
Wall Tar Black/Gray

Large Regulator House - 

Basement - 003
- Damaged ND On concrete wall above entrance to space.

23-0706-PLM-NY-

93, -94
Concrete Siding Gray

Exterior - Sand Filter 

Manholes
- Damaged ND

Concrete tubes that serve as entrances into sand filters 

from the exterior.  These hold the metal manhole covers in 

place.  No gaskets or tars seen on the concrete tubes.

23-0706-PLM-NY-

95, -96
Exterior Window Caulk Black/Gray

Exterior - Large Regulator 

House
- Damaged ND

Associated with metal frame windows.  Material is assumed 

PCBs >50 ppm.

23-0706-PLM-NY-

97, -98
Exterior Door Caulk Black/Gray

Exterior - Large Regulator 

House
- Damaged ND

Associated with metal frame doors.  Material is assumed 

PCBs >50 ppm.

23-0706-PLM-NY-

99, -100

Sidewalk/Foundation 

Tar
Black/Gray

Exterior - Large Regulator 

House
- Damaged ND At intersection of asphalt sidewalk and side of building.

23-0706-PLM-NY-

101, -102, -103

Exterior Textured 

Stucco
Off White

Exterior - Large Regulator 

House
- Damaged ND On concrete siding.

23-0706-PLM-NY-

104, -105

Exterior Overhang 

Caulk
Green

Exterior - Large Regulator 

House
- Damaged ND

At intersection of wood overhang supports and stucco 

siding.  Material is assumed PCBs >50 ppm.

23-0706-PLM-NY-

106, -107

Exterior Patch 

Overhang Caulk
Gray

Exterior - Large Regulator 

House
- Damaged ND On wood overhang supports.

23-0706-PLM-NY-

108, -109
Clay Roof Tile Red/Orange

Exterior - Large Regulator 

House - Overhang Roofs
- Damaged ND On wood decking.
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 02 82 00 APPENDIX A

ASBESTOS ABATEMENT SCHEDULE

WEST PARISH PUMP STATION - SWSC

1515 GRANVILLE ROAD, WESTFIELD, MASSACHUSETTS

  

Sample ID # Material Description Color Material Location
Approximate 

Quantity
Condition Asbestos Result Comment

Small Regulator House (or Regulator House #4)

23-0706-PLM-

NY-110, -111
Flashing Tar Black/Gray

Exterior - Large Regulator 

House - Overhang Roofs
15 SF Damaged 7% Chrysotile

At Intersection of Clay Roof Tiles and Stucco Siding.  

Perform roof removal operations in accordance with 

OSHA 1926.1101(g)(8)(ii) and MassDEP 310 CMR 

7.15(10).  Note that the green painted wooden 

overhang supports are assumed PCBs >50 ppm.

23-0706-PLM-

NY-112, -113, -

114

Roof Membrane & 

Tar
Black/Silver

Exterior - Large Regulator 

House - Roofs R-1, R-2, & 

R-3

3,800 SF Good 2% Chrysotile

On Concrete Decking.  Perform roof removal 

operations in accordance with OSHA 

1926.1101(g)(8)(ii) and MassDEP 310 CMR 7.15(10).

23-0706-PLM-

NY-115, -116, -

117

Flashing Tar Black

Exterior - Large Regulator 

House - Roofs R-1, R-2, & 

R-3

600 SF Good 4% Chrysotile

On Parapet Walls, At Perimeter, and Around All 

Penetrations.  Perform roof removal operations in 

accordance with OSHA 1926.1101(g)(8)(ii) and 

MassDEP 310 CMR 7.15(10).

23-0804-PLM-NY-

01, -02
Seam Caulk Gray Exterior - Sand Bins - Damaged ND

At Intersection of Wall and Floor of Sand Bins.  Material is 

confirmed PCBs >50 ppm and is to be removed as PCB 

Bulk Product Waste.  

23-0804-PLM-NY-

03, -04
Window Glazing Gray

Exterior - Large Regulator 

House - Main Entrance Doors
- Good ND On Window of Metal Door

Not Sampled
Electrical Wiring 

Insulation
- Large Regulator House

1,300 LF or 1/2 

CYD
Good Assumed

Building still active, unable to sample.  Material is 

associated with all electrical fixtures, switches, and 

controls etc., and is assumed to be inside concrete 

walls and ceilings.

Not Sampled
Electrical Panel 

Cement Boards
- Large Regulator House 20 SF Good Assumed

Miscellaneous pieces associated with electrical 

panels. Dismantle, remove, and properly package and 

dispose all assumed Transite boards from within a 

full negative pressure containment.

Not Sampled Fire Doors - Large Regulator House 15 CT Good Assumed
Building still active, unable to inspect and sample.  

Remove doors as whole units and dispose as ACM.
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 02 82 00 APPENDIX A

ASBESTOS ABATEMENT SCHEDULE

WEST PARISH PUMP STATION - SWSC

1515 GRANVILLE ROAD, WESTFIELD, MASSACHUSETTS

  

Sample ID # Material Description Color Material Location
Approximate 

Quantity
Condition Asbestos Result Comment

Small Regulator House (or Regulator House #4)
LEGEND

Signature:

07/05/2023, 

07/06/2023, & 

VSF = VINYL SHEET FLOORING

BOLDED AREAS INDICATE ASSUMED OR CONFIRMED REGULATED ACM

SURVEY PERFORMED BY:  NATHAN YERGEAU

ND = NONE DETECTED

NA = NOT APPLICABLE

CT = COUNT

LF = LINEAR FEET

AP = ASSUMED POSITIVE

CMU = CONCRETE MASONRY UNIT

State License #: AI901135

TSI = THERMAL SYSTEM INSULATION

SF = SQUARE FEET

CYD = CUBIC YARD
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APPENDIX B 

ASBESTOS ABATEMENT LOCATION DRAWINGS
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EMSL Analytical, Inc.
165 Gracey Avenue Meriden, CT  06451

Tel/Fax: (203) 284-5948 / (203) 284-5978

http://www.EMSL.com / meridenlab@emsl.com

242303523EMSL Order:

Customer ID: TIGH62

Customer PO: 28-2057-078

Project ID:

Attention: Phone:Nathan Yergeau (860) 704-4760

Fax:Tighe & Bond (860) 704-4775

Received Date:213 Court Street 07/12/2023  9:00 AM

Analysis Date:Suite 1100 07/18/2023

Collected Date:Middletown, CT  06457 07/06/2023

Project: WEST PARISH PUMP STATION-SWSC, 1515 GRANVILLE ROAD, WEST FIELD  MA, 28-2057-078

Test Report: Asbestos Analysis of Bulk Materials via AHERA Method 40CFR 763 Subpart E 

Appendix E supplemented with EPA 600/R-93/116 using Polarized Light Microscopy

Sample Description Appearance % Fibrous % Non-Fibrous

Non-Asbestos Asbestos

% Type

23-0706PLM-NY-01

242303523-0001

None DetectedNon-fibrous (Other)100%Black

Non-Fibrous

Homogeneous

Small regulator 

house-1st floor-103 - 

pipe gasket black

23-0706PLM-NY-02

242303523-0002

None DetectedNon-fibrous (Other)100%Black

Non-Fibrous

Homogeneous

Small regulator 

house-1st floor-103 - 

pipe gasket black

23-0706PLM-NY-03

242303523-0003

None DetectedNon-fibrous (Other)98%Cellulose2%Red

Non-Fibrous

Homogeneous

Small regulator 

house-1st floor-103 - 

pipe gasket red

23-0706PLM-NY-04

242303523-0004

None DetectedNon-fibrous (Other)100%Red

Non-Fibrous

Homogeneous

Small regulator 

house-1st floor-103 - 

pipe gasket red

23-0706PLM-NY-05

242303523-0005

None DetectedNon-fibrous (Other)60%Cellulose

Synthetic

Min. Wool

25%

10%

5%

Blue

Fibrous

Homogeneous

Small regulator 

house-basement-003 

- pipe gasket blue

23-0706PLM-NY-06

242303523-0006

None DetectedNon-fibrous (Other)45%Cellulose

Synthetic

45%

10%

Blue

Fibrous

Homogeneous

Small regulator 

house-basement-003 

- pipe gasket blue

23-0706PLM-NY-07

242303523-0007

None DetectedNon-fibrous (Other)100%Gray

Non-Fibrous

Homogeneous

Small regulator 

house-1st floor-103 - 

expansion joint caulk 

gray

23-0706PLM-NY-08

242303523-0008

None DetectedNon-fibrous (Other)100%Gray

Non-Fibrous

Homogeneous

Small regulator 

house-1st floor-103 - 

expansion joint caulk 

gray

23-0706PLM-NY-09

242303523-0009

8% ChrysotileNon-fibrous (Other)92%Black

Non-Fibrous

Homogeneous

Small regulator 

house-sand filter 15 

stair - concrete seam 

tar black

23-0706PLM-NY-10

242303523-0010

Positive Stop (Not Analyzed)Small regulator 

house-sand filter 18 

stair - concrete seam 

tar black

23-0706PLM-NY-11

242303523-0011

<1% ChrysotileNon-fibrous (Other)100%White

Non-Fibrous

Homogeneous

Small regulator 

house-1st floor-102 - 

ceramic wall tile grout 

white

23-0706PLM-NY-12

242303523-0012

10% ChrysotileNon-fibrous (Other)85%Cellulose5%White

Fibrous

Homogeneous

Small regulator 

house-1st floor-102 - 

ceramic wall tile grout 

white

Sample appears to be Sink Undercoat.

23-0706PLM-NY-13

242303523-0013

<1% ChrysotileQuartz

Non-fibrous (Other)

5%

95%

Gray

Non-Fibrous

Homogeneous

Small regulator 

house-1st floor-102 - 

ceramic wall tile 

mortar/glue gray

Initial report from: 07/18/2023 13:10:27
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EMSL Analytical, Inc.
165 Gracey Avenue Meriden, CT  06451

Tel/Fax: (203) 284-5948 / (203) 284-5978

http://www.EMSL.com / meridenlab@emsl.com

242303523EMSL Order:

Customer ID: TIGH62

Customer PO: 28-2057-078

Project ID:

Test Report: Asbestos Analysis of Bulk Materials via AHERA Method 40CFR 763 Subpart E 

Appendix E supplemented with EPA 600/R-93/116 using Polarized Light Microscopy

Sample Description Appearance % Fibrous % Non-Fibrous

Non-Asbestos Asbestos

% Type

23-0706PLM-NY-14

242303523-0014

<1% ChrysotileQuartz

Non-fibrous (Other)

6%

94%

Gray/Tan

Non-Fibrous

Homogeneous

Small regulator 

house-1st floor-102 - 

ceramic wall tile 

mortar/glue gray

23-0706PLM-NY-15

242303523-0015

None DetectedQuartz

Non-fibrous (Other)

8%

92%

Gray

Non-Fibrous

Homogeneous

Small regulator 

house-1st floor-102 - 

quarry floor tile grout 

dark gray

23-0706PLM-NY-16

242303523-0016

None DetectedQuartz

Non-fibrous (Other)

8%

92%

Gray/Tan

Non-Fibrous

Homogeneous

Small regulator 

house-1st floor-102 - 

quarry floor tile grout 

dark gray

23-0706PLM-NY-17

242303523-0017

None DetectedNon-fibrous (Other)100%Gray

Non-Fibrous

Homogeneous

Small regulator 

house-1st floor-102 - 

quarry floor tile 

mortar/tar gray/black

23-0706PLM-NY-18

242303523-0018

None DetectedQuartz

Non-fibrous (Other)

5%

95%

Gray/Black

Non-Fibrous

Homogeneous

Small regulator 

house-1st floor-102 - 

quarry floor tile 

mortar/tar gray/black

23-0706PLM-NY-19

242303523-0019

None DetectedNon-fibrous (Other)100%Black

Non-Fibrous

Homogeneous

Small regulator 

house-basement-003 

- pipe caulk 

gray/black

23-0706PLM-NY-20

242303523-0020

None DetectedNon-fibrous (Other)100%Various

Non-Fibrous

Homogeneous

Small regulator 

house-basement-003 

- pipe caulk 

gray/black

23-0706PLM-NY-21

242303523-0021

None DetectedNon-fibrous (Other)100%Black/Blue

Non-Fibrous

Homogeneous

Small regulator 

house-1st floor-101 - 

interior window caulk 

black

23-0706PLM-NY-22

242303523-0022

None DetectedNon-fibrous (Other)100%Black

Non-Fibrous

Homogeneous

Small regulator 

house-1st floor-103 - 

interior window caulk 

black

23-0706PLM-NY-23

242303523-0023

None DetectedNon-fibrous (Other)100%Black/Blue

Non-Fibrous

Homogeneous

Small regulator 

house-1st floor-101 - 

interior door caulk 

dark gray

23-0706PLM-NY-24

242303523-0024

None DetectedNon-fibrous (Other)100%Gray

Non-Fibrous

Homogeneous

Small regulator 

house-1st floor-103 - 

interior door caulk 

dark gray

23-0706PLM-NY-25

242303523-0025

None DetectedQuartz

Non-fibrous (Other)

8%

92%

Gray

Non-Fibrous

Homogeneous

Small regulator 

house-1st floor-101 - 

interior cmu wall gray

23-0706PLM-NY-26

242303523-0026

None DetectedQuartz

Non-fibrous (Other)

8%

92%

Gray

Non-Fibrous

Homogeneous

Small regulator 

house-1st floor-103 - 

interior cmu wall gray

23-0706PLM-NY-27

242303523-0027

None DetectedQuartz

Non-fibrous (Other)

8%

92%

Gray

Non-Fibrous

Homogeneous

Small regulator 

house-1st floor-101 - 

interior cmu wall 

mortar light gray

23-0706PLM-NY-28

242303523-0028

None DetectedQuartz

Non-fibrous (Other)

8%

92%

Gray

Non-Fibrous

Homogeneous

Small regulator 

house-1st floor-103 - 

interior cmu wall 

mortar light gray

Initial report from: 07/18/2023 13:10:27
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EMSL Analytical, Inc.
165 Gracey Avenue Meriden, CT  06451

Tel/Fax: (203) 284-5948 / (203) 284-5978

http://www.EMSL.com / meridenlab@emsl.com

242303523EMSL Order:

Customer ID: TIGH62

Customer PO: 28-2057-078

Project ID:

Test Report: Asbestos Analysis of Bulk Materials via AHERA Method 40CFR 763 Subpart E 

Appendix E supplemented with EPA 600/R-93/116 using Polarized Light Microscopy

Sample Description Appearance % Fibrous % Non-Fibrous

Non-Asbestos Asbestos

% Type

23-0706PLM-NY-29

242303523-0029

None DetectedQuartz

Non-fibrous (Other)

8%

92%

Gray

Non-Fibrous

Homogeneous

Small regulator 

house-1st floor-103 - 

interior concrete wall 

gray

23-0706PLM-NY-30

242303523-0030

None DetectedQuartz

Non-fibrous (Other)

8%

92%

Gray

Non-Fibrous

Homogeneous

Small regulator 

house-1st floor-103 - 

interior concrete wall 

gray

23-0706PLM-NY-31

242303523-0031

15% ChrysotileNon-fibrous (Other)85%Gray

Fibrous

Homogeneous

Small regulator 

house-1st floor-102 - 

cementitious 2'x2' 

ceiling tile gray/white

23-0706PLM-NY-32

242303523-0032

Positive Stop (Not Analyzed)Small regulator 

house-1st floor-102 - 

cementitious 2'x2' 

ceiling tile gray/white

23-0706PLM-NY-33

242303523-0033

None DetectedNon-fibrous (Other)25%Cellulose

Glass

5%

70%

Gray

Fibrous

Homogeneous

Small regulator 

house-1st floor-101 - 

furnace glue 

orange/black

23-0706PLM-NY-34

242303523-0034

None DetectedNon-fibrous (Other)25%Cellulose

Glass

10%

65%

Black

Fibrous

Homogeneous

Small regulator 

house-1st floor-101 - 

furnace glue 

orange/black

23-0706PLM-NY-35

242303523-0035

None DetectedNon-fibrous (Other)95%Cellulose5%Red

Non-Fibrous

Homogeneous

Small regulator 

house-1st floor-101 - 

flue caulk red

23-0706PLM-NY-36

242303523-0036

None DetectedNon-fibrous (Other)100%Red/Black

Non-Fibrous

Homogeneous

Small regulator 

house-1st floor-101 - 

flue caulk red

23-0706PLM-NY-37

242303523-0037

None DetectedNon-fibrous (Other)100%Black

Non-Fibrous

Homogeneous

Exterior-small 

regulator house - 

exterior window caulk 

dark gray

23-0706PLM-NY-38

242303523-0038

None DetectedNon-fibrous (Other)100%Black

Non-Fibrous

Homogeneous

Exterior-small 

regulator house - 

exterior window caulk 

dark gray

23-0706PLM-NY-39

242303523-0039

None DetectedNon-fibrous (Other)100%Gray/Black

Non-Fibrous

Homogeneous

Exterior-small 

regulator house - 

exterior door caulk 

black

23-0706PLM-NY-40

242303523-0040

None DetectedNon-fibrous (Other)100%Black

Non-Fibrous

Homogeneous

Exterior-small 

regulator house - 

exterior door caulk 

black

23-0706PLM-NY-41

242303523-0041

None DetectedQuartz

Non-fibrous (Other)

2%

95%

Cellulose3%Beige

Non-Fibrous

Homogeneous

Exterior-small 

regulator house - 

exterior textured 

stucco siding off white

23-0706PLM-NY-42

242303523-0042

None DetectedQuartz

Non-fibrous (Other)

3%

95%

Cellulose2%Beige

Non-Fibrous

Homogeneous

Exterior-small 

regulator house - 

exterior textured 

stucco siding off white

23-0706PLM-NY-43

242303523-0043

None DetectedNon-fibrous (Other)100%Tan/White

Non-Fibrous

Homogeneous

Exterior-small 

regulator house - 

exterior textured 

stucco siding off white
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EMSL Analytical, Inc.
165 Gracey Avenue Meriden, CT  06451
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242303523EMSL Order:

Customer ID: TIGH62

Customer PO: 28-2057-078

Project ID:

Test Report: Asbestos Analysis of Bulk Materials via AHERA Method 40CFR 763 Subpart E 

Appendix E supplemented with EPA 600/R-93/116 using Polarized Light Microscopy

Sample Description Appearance % Fibrous % Non-Fibrous

Non-Asbestos Asbestos

% Type

23-0706PLM-NY-44

242303523-0044

None DetectedQuartz

Non-fibrous (Other)

2%

93%

Glass5%Gray/Black

Non-Fibrous

Homogeneous

Exterior-small 

regulator 

house-roof-r-2 - metal 

vent caulk black

23-0706PLM-NY-45

242303523-0045

None DetectedNon-fibrous (Other)100%Gray/Black

Non-Fibrous

Homogeneous

Exterior-small 

regulator 

house-roof-r-2 - metal 

vent caulk black

23-0706PLM-NY-46

242303523-0046

None DetectedQuartz

Non-fibrous (Other)

2%

98%

Gray

Non-Fibrous

Homogeneous

Exterior-small 

regulator 

house-roof-r-1 - 

parapet wall caulk 

gray

23-0706PLM-NY-47

242303523-0047

None DetectedQuartz

Non-fibrous (Other)

3%

97%

Gray/White

Non-Fibrous

Homogeneous

Exterior-small 

regulator 

house-roof-r-3 - 

parapet wall caulk 

gray

23-0706PLM-NY-48

242303523-0048

None DetectedQuartz

Non-fibrous (Other)

2%

90%

Cellulose

Synthetic

5%

3%

Black

Non-Fibrous

Homogeneous

Exterior-small 

regulator 

house-roof-r-1 - 

flashing tar black

23-0706PLM-NY-49

242303523-0049

None DetectedNon-fibrous (Other)100%Black

Non-Fibrous

Homogeneous

Exterior-small 

regulator 

house-roof-r-3 - 

flashing tar black

23-0706PLM-NY-50

242303523-0050

None DetectedNon-fibrous (Other)90%Min. Wool10%Black/Beige

Non-Fibrous

Homogeneous

Exterior-small 

regulator 

house-roof-r-1 - ISO 

board paper black

23-0706PLM-NY-51

242303523-0051

None DetectedNon-fibrous (Other)60%Cellulose

Glass

25%

15%

Black

Fibrous

Homogeneous

Exterior-small 

regulator 

house-roof-r-2 - ISO 

board paper black

23-0706PLM-NY-52

242303523-0052

None DetectedNon-fibrous (Other)90%Cellulose10%Black

Non-Fibrous

Homogeneous

Exterior-small 

regulator 

house-roof-r-1 

(bottom) - roof 

decking tar black

23-0706PLM-NY-53

242303523-0053

None DetectedNon-fibrous (Other)93%Cellulose

Min. Wool

2%

5%

Black/Beige

Non-Fibrous

Homogeneous

Exterior-small 

regulator 

house-roof-r-2 

(bottom) - roof 

decking tar black

23-0706PLM-NY-54

242303523-0054

None DetectedQuartz

Non-fibrous (Other)

8%

92%

Gray

Non-Fibrous

Homogeneous

Exterior-sand bin 1 - 

concrete siding gray

23-0706PLM-NY-55

242303523-0055

None DetectedQuartz

Non-fibrous (Other)

10%

90%

Gray

Non-Fibrous

Homogeneous

Exterior-sand bin 3 - 

concrete siding gray

23-0706PLM-NY-56

242303523-0056

None DetectedNon-fibrous (Other)97%Cellulose3%Red/Black

Non-Fibrous

Homogeneous

Large regulator 

house-1st floor-106 - 

pipe gasket red

23-0706PLM-NY-57

242303523-0057

None DetectedNon-fibrous (Other)100%Red

Non-Fibrous

Homogeneous

Large regulator 

house-basement-002 

- pipe gasket red

23-0706PLM-NY-58

242303523-0058

None DetectedNon-fibrous (Other)100%Black

Non-Fibrous

Homogeneous

Large regulator 

house-basement-004 

- pipe gasket black
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EMSL Analytical, Inc.
165 Gracey Avenue Meriden, CT  06451

Tel/Fax: (203) 284-5948 / (203) 284-5978

http://www.EMSL.com / meridenlab@emsl.com

242303523EMSL Order:

Customer ID: TIGH62

Customer PO: 28-2057-078

Project ID:

Test Report: Asbestos Analysis of Bulk Materials via AHERA Method 40CFR 763 Subpart E 

Appendix E supplemented with EPA 600/R-93/116 using Polarized Light Microscopy

Sample Description Appearance % Fibrous % Non-Fibrous

Non-Asbestos Asbestos

% Type

23-0706PLM-NY-59

242303523-0059

None DetectedNon-fibrous (Other)100%Black

Non-Fibrous

Homogeneous

Large regulator 

house-basement-004 

- pipe gasket black

23-0706PLM-NY-60

242303523-0060

None DetectedNon-fibrous (Other)60%Synthetic

Fibrous (Other)

25%

15%

Green

Fibrous

Homogeneous

Large regulator 

house-basement-001 

- pipe gasket green

23-0706PLM-NY-61

242303523-0061

None DetectedNon-fibrous (Other)80%Cellulose

Fibrous (Other)

10%

10%

Green

Fibrous

Homogeneous

Large regulator 

house-basement-001 

- pipe gasket green

23-0706PLM-NY-62

242303523-0062

None DetectedNon-fibrous (Other)55%Cellulose45%Black

Fibrous

Homogeneous

Large regulator 

house-basement-san

d filter 8 - concrete 

seam tar black

23-0706PLM-NY-63

242303523-0063

None DetectedQuartz

Non-fibrous (Other)

2%

96%

Cellulose2%Black

Non-Fibrous

Homogeneous

Large regulator 

house-basement-san

d filter 8 - concrete 

seam tar black

23-0706PLM-NY-64

242303523-0064

None DetectedQuartz

Non-fibrous (Other)

8%

92%

Gray/Black

Non-Fibrous

Homogeneous

Large regulator 

house-basement-san

d filter 8 - concrete 

wall with coating 

black/gray

23-0706PLM-NY-65

242303523-0065

None DetectedQuartz

Non-fibrous (Other)

8%

90%

Cellulose2%Gray/Tan

Non-Fibrous

Homogeneous

Large regulator 

house-basement-san

d filter 8 - concrete 

wall with coating 

black/gray

23-0706PLM-NY-66

242303523-0066

None DetectedNon-fibrous (Other)100%Gray

Non-Fibrous

Homogeneous

Large regulator 

house-basement-001 

- interior window caulk 

off white

23-0706PLM-NY-67

242303523-0067

None DetectedNon-fibrous (Other)100%Tan

Non-Fibrous

Homogeneous

Large regulator 

house-2nd floor-201 - 

interior window caulk 

off white

23-0706PLM-NY-68

242303523-0068

None DetectedNon-fibrous (Other)100%Gray

Non-Fibrous

Homogeneous

Large regulator 

house-1st floor-107 - 

interior door caulk 

gray/brown

23-0706PLM-NY-69

242303523-0069

None DetectedNon-fibrous (Other)100%Brown

Non-Fibrous

Homogeneous

Large regulator 

house-1st floor-107 - 

interior door caulk 

gray/brown

23-0706PLM-NY-70

242303523-0070

None DetectedNon-fibrous (Other)100%Red

Non-Fibrous

Homogeneous

Large regulator 

house-basement-san

d filter 8 - clay pipe 

red/orange

23-0706PLM-NY-71

242303523-0071

None DetectedNon-fibrous (Other)100%Red

Non-Fibrous

Homogeneous

Large regulator 

house-basement-san

d filter 8 - clay pipe 

red/orange

23-0706PLM-NY-72

242303523-0072

None DetectedQuartz

Non-fibrous (Other)

10%

90%

Gray

Non-Fibrous

Homogeneous

Large regulator 

house-basement-001 

- concrete floor gray

23-0706PLM-NY-73

242303523-0073

None DetectedQuartz

Non-fibrous (Other)

8%

90%

Cellulose2%Gray

Non-Fibrous

Homogeneous

Large regulator 

house-2nd floor-203 - 

concrete wall gray
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EMSL Analytical, Inc.
165 Gracey Avenue Meriden, CT  06451

Tel/Fax: (203) 284-5948 / (203) 284-5978

http://www.EMSL.com / meridenlab@emsl.com

242303523EMSL Order:

Customer ID: TIGH62

Customer PO: 28-2057-078

Project ID:

Test Report: Asbestos Analysis of Bulk Materials via AHERA Method 40CFR 763 Subpart E 

Appendix E supplemented with EPA 600/R-93/116 using Polarized Light Microscopy

Sample Description Appearance % Fibrous % Non-Fibrous

Non-Asbestos Asbestos

% Type

23-0706PLM-NY-74

242303523-0074

None DetectedQuartz

Non-fibrous (Other)

8%

92%

Gray

Non-Fibrous

Homogeneous

Large regulator 

house-1st floor-105 - 

quarry floor tile 

mortar/grout gray

23-0706PLM-NY-75

242303523-0075

None DetectedQuartz

Non-fibrous (Other)

10%

90%

Gray

Non-Fibrous

Homogeneous

Large regulator 

house-1st floor-105 - 

quarry floor tile 

mortar/grout gray

23-0706PLM-NY-76

242303523-0076

None DetectedQuartz

Non-fibrous (Other)

8%

89%

Cellulose3%Gray

Non-Fibrous

Homogeneous

Large regulator 

house-1st floor-105 - 

ceramic wall tile 

mortar gray

23-0706PLM-NY-77

242303523-0077

None DetectedQuartz

Non-fibrous (Other)

8%

90%

Cellulose2%Gray

Non-Fibrous

Homogeneous

Large regulator 

house-1st floor-105 - 

ceramic wall tile 

mortar gray

23-0706PLM-NY-78

242303523-0078

None DetectedNon-fibrous (Other)92%Cellulose

Glass

3%

5%

Tan

Non-Fibrous

Homogeneous

Large regulator 

hosue-basement-002 

- boiler glue orange

23-0706PLM-NY-79

242303523-0079

None DetectedNon-fibrous (Other)55%Cellulose

Min. Wool

10%

35%

Tan

Fibrous

Homogeneous

Large regulator 

hosue-basement-002 

- boiler glue orange

23-0706PLM-NY-80

242303523-0080

None DetectedNon-fibrous (Other)100%Red

Non-Fibrous

Homogeneous

Large regulator 

hosue-basement-002 

- boiler caulk red

23-0706PLM-NY-81

242303523-0081

None DetectedNon-fibrous (Other)100%Red

Non-Fibrous

Homogeneous

Large regulator 

hosue-basement-002 

- boiler caulk red

23-0706PLM-NY-82

242303523-0082

None DetectedNon-fibrous (Other)100%Red

Non-Fibrous

Homogeneous

Large regulator 

hosue-basement-002 

- boiler caulk red

23-0706PLM-NY-83

242303523-0083

None DetectedNon-fibrous (Other)20%Cellulose

Glass

5%

75%

Tan/Black

Fibrous

Homogeneous

Large regulator 

hosue-basement-002 

- boiler gasket 

beige/black

23-0706PLM-NY-84

242303523-0084

None DetectedNon-fibrous (Other)20%Cellulose

Glass

5%

75%

Tan/Black

Fibrous

Homogeneous

Large regulator 

hosue-basement-002 

- boiler gasket 

beige/black

23-0706PLM-NY-85

242303523-0085

None DetectedNon-fibrous (Other)20%Glass80%Tan

Fibrous

Homogeneous

Large regulator 

hosue-basement-002 

- boiler gasket 

beige/black

23-0706PLM-NY-86

242303523-0086

None DetectedNon-fibrous (Other)20%Glass80%Tan

Fibrous

Homogeneous

Large regulator 

hosue-basement-002 

- burner gasket beige

23-0706PLM-NY-87

242303523-0087

None DetectedNon-fibrous (Other)25%Cellulose

Glass

5%

70%

Tan

Fibrous

Homogeneous

Large regulator 

hosue-basement-002 

- burner gasket beige

23-0706PLM-NY-88

242303523-0088

None DetectedNon-fibrous (Other)20%Cellulose

Glass

45%

35%

Various

Fibrous

Homogeneous

Large regulator 

hosue-basement-001 

- fiberglass pipe 

insulation cover 

white/silver

23-0706PLM-NY-89

242303523-0089

None DetectedNon-fibrous (Other)20%Cellulose

Glass

45%

35%

Various

Fibrous

Homogeneous

Large regulator 

hosue-basement-002 

- fiberglass pipe 

insulation cover 

white/silver
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EMSL Analytical, Inc.
165 Gracey Avenue Meriden, CT  06451

Tel/Fax: (203) 284-5948 / (203) 284-5978

http://www.EMSL.com / meridenlab@emsl.com

242303523EMSL Order:

Customer ID: TIGH62

Customer PO: 28-2057-078

Project ID:

Test Report: Asbestos Analysis of Bulk Materials via AHERA Method 40CFR 763 Subpart E 

Appendix E supplemented with EPA 600/R-93/116 using Polarized Light Microscopy

Sample Description Appearance % Fibrous % Non-Fibrous

Non-Asbestos Asbestos

% Type

23-0706PLM-NY-90

242303523-0090

None DetectedNon-fibrous (Other)40%Cellulose

Glass

45%

15%

Tan/White

Fibrous

Homogeneous

Large regulator 

hosue-basement-002 

- fiberglass pipe 

insulation cover 

white/silver

23-0706PLM-NY-91

242303523-0091

None DetectedNon-fibrous (Other)100%Gray/Silver

Non-Fibrous

Homogeneous

Large regulator 

hosue-basement-003 

- wall tar black/gray

23-0706PLM-NY-92

242303523-0092

None DetectedNon-fibrous (Other)100%Gray

Non-Fibrous

Homogeneous

Large regulator 

hosue-basement-003 

- wall tar black/gray

23-0706PLM-NY-93

242303523-0093

None DetectedQuartz

Non-fibrous (Other)

8%

92%

Gray/Tan

Non-Fibrous

Homogeneous

Exterior-sand filter 

17-manhole - 

concrete siding gray

23-0706PLM-NY-94

242303523-0094

None DetectedQuartz

Non-fibrous (Other)

8%

92%

Gray

Non-Fibrous

Homogeneous

Exterior-sand filter 

8-manhole - concrete 

siding gray

23-0706PLM-NY-95

242303523-0095

None DetectedNon-fibrous (Other)100%Gray/Tan/Black

Non-Fibrous

Homogeneous

Exterior-large 

regulator house - 

exterior window caulk 

black/gray

23-0706PLM-NY-96

242303523-0096

None DetectedNon-fibrous (Other)100%Black

Non-Fibrous

Homogeneous

Exterior-large 

regulator house - 

exterior window caulk 

black/gray

23-0706PLM-NY-97

242303523-0097

None DetectedNon-fibrous (Other)100%Black

Non-Fibrous

Homogeneous

Exterior-large 

regulator house - 

exterior door caulk 

black/gray

23-0706PLM-NY-98

242303523-0098

None DetectedNon-fibrous (Other)100%Black

Non-Fibrous

Homogeneous

Exterior-large 

regulator house - 

exterior door caulk 

black/gray

23-0706PLM-NY-99

242303523-0099

None DetectedNon-fibrous (Other)100%Black

Non-Fibrous

Homogeneous

Exterior-large 

regulator house - 

sidewalk/foundation 

tar black/gray

23-0706PLM-NY-100

242303523-0100

None DetectedQuartz

Non-fibrous (Other)

3%

87%

Cellulose10%Black

Non-Fibrous

Homogeneous

Exterior-large 

regulator house - 

sidewalk/foundation 

tar black/gray

23-0706PLM-NY-101

242303523-0101

None DetectedNon-fibrous (Other)100%Gray/Tan

Non-Fibrous

Homogeneous

Exterior-large 

regulator house - 

stucco siding off white

23-0706PLM-NY-102

242303523-0102

None DetectedNon-fibrous (Other)100%Gray/Tan

Non-Fibrous

Homogeneous

Exterior-large 

regulator house - 

stucco siding off white

23-0706PLM-NY-103

242303523-0103

None DetectedQuartz

Non-fibrous (Other)

5%

92%

Synthetic3%Gray/Green

Non-Fibrous

Homogeneous

Exterior-large 

regulator house - 

stucco siding off white

23-0706PLM-NY-104

242303523-0104

None DetectedNon-fibrous (Other)100%Green

Non-Fibrous

Homogeneous

Exterior-large 

regulator house - 

overhang caulk green

23-0706PLM-NY-105

242303523-0105

None DetectedNon-fibrous (Other)100%Blue/Green

Non-Fibrous

Homogeneous

Exterior-large 

regulator house - 

overhang caulk green
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EMSL Analytical, Inc.
165 Gracey Avenue Meriden, CT  06451

Tel/Fax: (203) 284-5948 / (203) 284-5978
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242303523EMSL Order:

Customer ID: TIGH62

Customer PO: 28-2057-078

Project ID:

Test Report: Asbestos Analysis of Bulk Materials via AHERA Method 40CFR 763 Subpart E 

Appendix E supplemented with EPA 600/R-93/116 using Polarized Light Microscopy

Sample Description Appearance % Fibrous % Non-Fibrous

Non-Asbestos Asbestos

% Type

23-0706PLM-NY-106

242303523-0106

None DetectedNon-fibrous (Other)100%Brown/Gray/Green

Non-Fibrous

Homogeneous

Exterior-large 

regulator house - 

overhang caulk gray

23-0706PLM-NY-107

242303523-0107

None DetectedNon-fibrous (Other)100%Gray/Green

Non-Fibrous

Homogeneous

Exterior-large 

regulator house - 

overhang caulk gray

23-0706PLM-NY-108

242303523-0108

None DetectedNon-fibrous (Other)100%Red

Non-Fibrous

Homogeneous

Exterior-large 

regulator 

house-overhangs - 

clay roof tile 

red/orange

23-0706PLM-NY-109

242303523-0109

None DetectedNon-fibrous (Other)100%Red

Non-Fibrous

Homogeneous

Exterior-large 

regulator 

house-overhangs - 

clay roof tile 

red/orange

23-0706PLM-NY-110

242303523-0110

7% ChrysotileNon-fibrous (Other)93%Gray/Black

Non-Fibrous

Homogeneous

Exterior-large 

regulator 

house-overhangs - 

flashing tar black/gray

23-0706PLM-NY-111

242303523-0111

Positive Stop (Not Analyzed)Exterior-large 

regulator 

house-overhangs - 

flashing tar black/gray

23-0706PLM-NY-112

242303523-0112

2% ChrysotileNon-fibrous (Other)98%Black

Non-Fibrous

Heterogeneous

Exterior-large 

regulator 

house-roof-r-1 - roof 

membrane & tar 

black/silver

23-0706PLM-NY-113

242303523-0113

Positive Stop (Not Analyzed)Exterior-large 

regulator 

house-roof-r-2 - roof 

membrane & tar 

black/silver

23-0706PLM-NY-114

242303523-0114

Positive Stop (Not Analyzed)Exterior-large 

regulator 

house-roof-r-3 - roof 

membrane & tar 

black/silver

23-0706PLM-NY-115

242303523-0115

4% ChrysotileNon-fibrous (Other)86%Cellulose10%Black

Fibrous

Homogeneous

Exterior-large 

regulator 

house-roof-r-1 - 

flashing tar black

23-0706PLM-NY-116

242303523-0116

Positive Stop (Not Analyzed)Exterior-large 

regulator 

house-roof-r-2 - 

flashing tar black

23-0706PLM-NY-117

242303523-0117

Positive Stop (Not Analyzed)Exterior-large 

regulator 

house-roof-r-3 - 

flashing tar black
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EMSL Analytical, Inc.
165 Gracey Avenue Meriden, CT  06451

Tel/Fax: (203) 284-5948 / (203) 284-5978

http://www.EMSL.com / meridenlab@emsl.com

242303523EMSL Order:

Customer ID: TIGH62

Customer PO: 28-2057-078

Project ID:

Analyst(s)

Leslie Tetrick (41)

Shannon Halloran (29)

Sara Poppa (40)

Danny Sandhu, Asbestos Laboratory Manager

or Other Approved Signatory

EMSL maintains liability limited to cost of analysis . Interpretation and use of test results are the responsibility of the client. This report relates only to the samples reported above, and may not be 

reproduced, except in full, without written approval by EMSL. EMSL bears no responsibility for sample collection activities or analytical method limitations . The report reflects the samples as received. 

Results are generated from the field sampling data (sampling volumes and areas, locations, etc.) provided by the client on the Chain of Custody. Samples are within quality control criteria and met 

method specifications unless otherwise noted. The above analyses were performed in general compliance with Appendix E to Subpart E of 40 CFR (previously EPA 600/M4-82-020 “Interim Method”) 

but augmented with procedures outlined in the 1993 (”final”) version of the method.   This report must not be used by the client to claim product certification, approval, or endorsement by NVLAP, NIST 

or any agency of the federal government. Non- friable organically bound materials present a problem matrix and therefore EMSL recommends gravimetric reduction prior to analysis . Unless requested 

by the client, building materials manufactured with multiple layers (i.e. linoleum, wallboard, etc.) are reported as a single sample. Estimation of uncertainty is available on request.

Samples analyzed by EMSL Analytical, Inc. Meriden, CT NVLAP Lab Code 200700-0,

Initial report from: 07/18/2023 13:10:27

Page 9 of 9ASB_PLM_0008_0001 - 1.78 Printed: 7/18/2023  1:10 PM
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EMSL Analytical, Inc.
165 Gracey Avenue Meriden, CT  06451

Tel/Fax: (203) 284-5948 / (203) 284-5978

http://www.EMSL.com / meridenlab@emsl.com

242304137EMSL Order:

Customer ID: TIGH62

Customer PO: 28-2057-078

Project ID:

Attention: Phone:Nathan Yergeau (860) 704-4760

Fax:Tighe & Bond (860) 704-4775

Received Date:213 Court Street 08/04/2023  4:40 PM

Analysis Date:Suite 1100 08/10/2023

Collected Date:Middletown, CT  06457 08/04/2023

Project: 28-2057-078/ WEST PARISH PUMP STATION-SWSC, 1515 GRANVILLE ROAD, WESTFIELD MA

Test Report: Asbestos Analysis of Bulk Materials via AHERA Method 40CFR 763 Subpart E 

Appendix E supplemented with EPA 600/R-93/116 using Polarized Light Microscopy

Sample Description Appearance % Fibrous % Non-Fibrous

Non-Asbestos Asbestos

% Type

23-0804-PLM-NY-01

242304137-0001

None DetectedNon-fibrous (Other)100%Gray

Non-Fibrous

Homogeneous

Exterior-sand bins - 

seam caulk-gray

23-0804-PLM-NY-02

242304137-0002

None DetectedNon-fibrous (Other)100%Gray

Non-Fibrous

Homogeneous

Exterior-sand bins - 

seam caulk-gray

23-0804-PLM-NY-03

242304137-0003

None DetectedNon-fibrous (Other)100%Gray

Non-Fibrous

Homogeneous

Exterior-large 

regulator 

house-entrance door - 

window glazing-gray

23-0804-PLM-NY-04

242304137-0004

None DetectedNon-fibrous (Other)100%Gray

Non-Fibrous

Homogeneous

Exterior-large 

regulator 

house-entrance door - 

window glazing-gray

Analyst(s)

Hailey Rangel (2)

Sara Poppa (2)

Danny Sandhu, Asbestos Laboratory Manager

or Other Approved Signatory

EMSL maintains liability limited to cost of analysis. Interpretation and use of test results are the responsibility of the client. This report relates only to the samples reported above, and may not be 

reproduced, except in full, without written approval by EMSL. EMSL bears no responsibility for sample collection activities or analytical method limitations. The report reflects the samples as received. 

Results are generated from the field sampling data (sampling volumes and areas, locations, etc.) provided by the client on the Chain of Custody. Samples are within quality control criteria and met 

method specifications unless otherwise noted. The above analyses were performed in general compliance with Appendix E to Subpart E of 40 CFR (previously EPA 600/M4-82-020 “Interim Method”) 

but augmented with procedures outlined in the 1993 (”final”) version of the method.  This report must not be used by the client to claim product certification, approval, or endorsement by NVLAP, NIST 

or any agency of the federal government. Non-friable organically bound materials present a problem matrix and therefore EMSL recommends gravimetric reduction prior to analysis. Unless requested 

by the client, building materials manufactured with multiple layers (i.e. linoleum, wallboard, etc.) are reported as a single sample. Estimation of uncertainty is available on request.

Samples analyzed by EMSL Analytical, Inc. Meriden, CT NVLAP Lab Code 200700-0,

Initial report from: 08/11/2023 09:10:54

Page 1 of 1ASB_PLM_0008_0001 - 1.78 Printed: 8/11/2023  9:10 AM
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90398-004/February 2024 02 83 00-1  Lead Based Paint Management 

SECTION 02 83 00 

LEAD BASED PAINT MANAGEMENT 

PART 1 – GENERAL 

1.01 SUMMARY 

A. Includes painted building material and component Toxicity Characteristic Leaching 

Procedure (TCLP), Resource Conservation and Recovery Act (RCRA) testing, and 

Polychlorinated biphenyls (PCBs) in building materials testing and waste 

characterization analyses intended to support painted building material disposal 

requirements. 

B. Includes analytical results of testing from painted building materials such as 

concrete/CMU and wood walls, floors, windows, piping systems, etc. within the Limit of 

Work which are scheduled to be segregated during demolition, subject to Contractor 

waste characterization, and either disposed of as painted solid waste, painted hazardous 

waste or recycled. 

C. Refer to the paint sampling summary tables appended to this Section for an understanding 

of various paint constituents. Results of testing indicated the presence of reportable levels 

of heavy metals in the form of lead, arsenic, cadmium, chromium, mercury, and barium 

from several paint applications. 

D. For the purposes of this Section, heavy metals are collectively referred to as Lead Based 

Paint or Lead Paint. 

E. There are several painted components that also contain concentrations of PCBs >50 ppm, 

which will require separate disposal. Refer to Section 02 84 00 – PCBs in Building Materials 

Management and Appendix A for the list of components that also contain PCBs >50 ppm. 

F. Painted metal components that do not contain PCBs >50 ppm may be recycled as long as 

the facility accepting the painted components is made aware of the presence of heavy 

metals as required by OSHA Hazard Communication. 

1.02 RELATED INFORMATION 

A. Related Sections 

1. Section 01 35 29 – Site-Specific Health and Safety Plan. 

2. Section 02 82 00, Asbestos Abatement / Appendix A Asbestos Abatement 

Schedule / Appendix B Asbestos Location Drawings / Appendix C Asbestos 

Laboratory Results. 
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90398-004/February 2024 02 83 00-2  Lead Based Paint Management 

3. Section 02 84 00, PCBs in Building Material Management / Appendix A PCB 

Summary Table / Appendix B PCB Laboratory Data / Appendix C PCB Material 

Location Drawing. 

4. Section 02 85 00, Hazardous Materials & Universal Waste Management / 

Appendix A Hazardous Materials Abatement Schedule. 

1.03 REFERENCES 

A. All applicable Federal, State, and local regulations including but not limited to: 

1. Code of Federal Regulations 

a. 29 CFR 1910, "Occupational Safety and Health Standards" (General 

Industry Standards) 

b. 29 CFR 1910.1020, "Access to Employee Exposure and Medical Records" 

c. 29 CFR 1910.134, "Respiratory Protection" 

d. 29 CFR 1910.146, "Permit Required Confined Space" 

e. 29 CFR 1910.1025, "Lead" 

f. 29 CFR 1910.1200, "Hazard Communication" 

g. 29 CFR 1926, "Safety and Health Regulations for Construction" 

(Construction Industry Standards) 

h. 29 CFR 1926.62, "Lead-Construction" 

i. 29 CFR 1926.500, “Fall Prevention” 

j. 40 CFR 50, "National Primary and Secondary Ambient Air Quality Standards 

k. 40 CFR 60, "Standards of Performance for New Stationary Sources," 

Appendix A, "Test Methods" 

l. 40 CFR 117, "Determination of Reportable Quantities for Hazardous 

Substances" 

m. 40 CFR 122, "EPA Administered Permit Program:  The National Pollutant 

Discharge Elimination System" 

n. 40 CFR 172, "Hazardous Waste Transportation" 

o. 40 CFR 261, "Identification and Listing of Hazardous Waste" 

p. 40 CFR 262, "Standards Applicable to Generators of Hazardous Waste" 
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90398-004/February 2024 02 83 00-3  Lead Based Paint Management 

q. 40 CFR 263, "Standards Applicable to Transporters of Hazardous Waste" 

r. 40 CFR 264, "Standards for Owners and Operators of Hazardous Waste 

Treatment, Storage, and Disposal Facilities" 

s. 40 CFR 265, "Interim Status Standards for Owners and Operators of 

Hazardous Waste Treatment, Storage, and Disposal Facilities" 

t. 40 CFR 268, "Land Disposal Restrictions" 

u. 40 CFR 300, "National Oil and Hazardous Substances Pollution Contingency 

Plan" 

v. 40 CFR 302, "Designation, Reportable Quantities, and Notification" 

w. Occupational Safety and Health Administration OSHA Booklet 3126 

"Working with Lead in the Construction Industry". 

x. National Institute for Occupational Health and Safety NIOSH Method 7082, 

"Lead" 

2. American Society for Testing and Materials 

a. ASTM D3335, "Test Method for Low Concentration for Lead, Cadmium, and 

Cobalt in Paint by Atomic Absorption Spectroscopy" 

3. EPA (Environmental Protection Agency) Publications 

a. SW-846, Test Methods for Evaluating Solid Waste - Physical/Chemical 

Methods 

b. EPA Method 3050, "Acid Digestion of Sediments, Sludges, and Soils" 

4. State of Massachusetts Department of Environmental Protection 

a. 310 CMR 30 Hazardous Waste Regulations  

b. 310 CMR 1-7 Clean Water Act 

c. 310 CMR 16, 19 Solid Waste Regulations 

d. 314 CMR 7-8 Clean Air Act 

5. Waste Characterization Testing/Analyses: Toxicity Characteristic Leaching 

Procedure (TCLP) Testing and Resource Conservation and Recovery Act (RCRA) 

Testing 

B. Local Town, City, or County bylaws, rules, and regulations. 
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90398-004/February 2024 02 83 00-4  Lead Based Paint Management 

1.04 SUBMITTALS 

A. Quality Control Submittals prior to commencement of on-site demolition: 

1. Methods of demolition to include management of waste streams, waste steam 

segregation, and Contractor waste characterization laboratory testing/analyses. 

This submittal should be sufficient to demonstrate a thorough understanding of the 

Work to be completed and the means that will be implemented to safely complete 

the Work which includes lawful demolition waste disposal. Engineer will review the 

submittal for completeness but will not “Approve” the submittal. 

2. Prepare a Waste Management Plan to indicate the types of wastes to be 

generated and the proposed disposal or recycling locations. 

3. Provide copies of any authorizations and permits required to perform the work, 

including disposal/recycling facility permits, waste material characterization 

sampling needs and waste acceptance criteria. 

B. Paint Management Plan - Submit written procedures for the methods to be employed for 

paint impact work including any intended contractor methods to remove paint from 

components as part of their waste disposal management.  

C. Where selective demolition involving paint disturbance or where any other paint 

disturbance activity has potential to create an airborne lead hazard, provide information 

pertaining to dust control to a level of no emissions, surface preparation, containment 

construction (if necessary), ventilation, interface of trades, sequencing of lead related 

work, respirator usage, protective equipment, etc. as required in OSHA 29 CFR 1926.62 

Lead in Construction. This plan may include the use of HEPA attachments with various 

dust generating power tools intended for use. 

D. Keep, maintain and submit as part of post demolition submittal requirements, the 

following records and disposal documentation throughout the project in chronological 

order in a 3-ring notebook with appropriate tabbed dividers as follows: 

1. Records of the amounts of waste generated, by waste type 

2. Evidence of lawful disposal or recycling of all wastes generated 

3. Copies of any analytical results generated as a result of waste stream 

characterization 

4. Copies of all recycling/disposal receipts 

1.05 MATERIALS OWNERSHIP 

A. Unless otherwise indicated, demolition waste becomes property of Contractor. 
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90398-004/February 2024 02 83 00-5  Lead Based Paint Management 

B. Painted historic items, relics, antiques, and similar objects including other items of 

interest or value to Owner that may be uncovered during demolition will remain the 

property of Owner. 

1. Although no specific items have been identified by the Owner to date, if necessary, 

salvage in a manner that doesn’t disturb paint applications. 

1.06 QUALITY ASSURANCE 

A. An adequate number of skilled workmen who are trained and experienced in the 

necessary crafts and who are completely familiar with the specified requirements and 

methods required for proper performance of work in this Section shall be used. At a 

minimum, workers shall be trained in accordance with the OSHA lead standard 29 CFR 

1910.62.  

B. Provide a competent person who is capable of identifying existing and predictable lead 

hazards and has authorization to take prompt corrective actions to eliminate them. 

1.07 REGULATORY REQUIREMENTS 

A. Continuous compliance to Federal National Emission Standards for Hazardous Air 

Pollutants (NESHAPs) regulations. 

B. Contractor is solely responsible for obtaining permits or approvals which may be 

required to perform the work of this section, including all costs, fees and taxes required 

or levied. 

C. Notify and obtain such permits or approvals from all agencies having jurisdiction over the 

Work, but not limited to Health, Building, and Fire Departments of the municipality and 

local, state and federal agencies. 

D. Comply with all applicable federal, state, and local environmental, safety and health 

requirements regarding the demolition of structures and other site features and recycling 

or disposal of painted (and unpainted) demolition debris, as applicable. 

E. Conform to procedures identified in the Contractor’s Health and Safety Plan related to 

site hazards associated with this project, with particular attention towards maintaining 

compliance with OSHA 1926.62 Lead in Construction regulations when impacting and 

creating lead dust during impact of any painted surface or component throughout the 

building. 

F. Comply with OSHA 1926.62 Lead in Construction Air Monitoring for Worker Protection 

1. Responsibilities - Conduct appropriate monitoring for the purpose of determining 

the effectiveness of containment systems and work procedures. 

2. Conduct personnel exposure monitoring to determine compliance with Federal and 

State regulations. All air samples collected by the Contractor shall be analyzed by a 

La
st

 M
od

ifi
ed

: 0
2/

28
/2

02
4 

at
 1

0:
41

A
M

 E
S

T



 

 

90398-004/February 2024 02 83 00-6  Lead Based Paint Management 

laboratory accredited by the American Industrial Hygiene Association. Sampling 

equipment shall be calibrated before and after each use. At a minimum, baseline 

personnel monitoring shall include at least 25% of workers at each different job 

operation or as required by OSHA regulations. 

3. Results - Provide the Owner and the Engineer copies of all personnel exposure 

monitoring results, and shall post at the work site, immediately after obtaining the 

results, but not later than 48 hours after monitoring the results. 

1.08 DISPOSAL OF LEAD CONTAMINATED MATERIAL 

A. Comply fully with all current regulations concerning the testing, handling, hauling, 

labeling and disposal of all waste generated during this project. 

B. Obtain an EPA generators ID number for the project. Coordinate with Owner. 

C. At a minimum, collect and submit samples to a Massachusetts certified Laboratory, in 

strict accordance with the Toxicity Characteristic Leaching Procedure (TCLP) testing 

protocol. Collect and submit an appropriate number of representative samples of each 

generated waste stream containing paint or paint contaminated waste including but not 

limited to fugitive dust, paint chips, painted building components, painted concrete / 

CMU, wood, paint removal media, used PPE, polyethylene sheeting, etc. The Contractor 

may not treat the debris with iron filings or other materials which could mask the TCLP 

test.  

D. Additional or other sampling/analyses may be required by the Contractor’s selected 

disposal facility. Contractor is responsible for all testing and analyses required by the 

disposal facility for acceptance of the generated waste.  

E. If applicable and in the case of wet methods of preparation, the use of chemical 

strippers, or containerized hygiene water, all liquids and sludge shall be tested, for pH to 

determine corrosivity, if appropriate.   

F. Laboratory analysis shall be submitted to the Engineer for review prior to any waste 

materials leaving the site.   

G. Handle, label, transport, and dispose of waste material as follows: 

1. Handling Non-Hazardous Waste 

a. Place all waste and debris in 6-mil thick polyethylene bags and seal the 

bags. 

b. Wrap large pieces of debris that would not fit in bags with two layers of 6-mil 

polyethylene sheeting and seal. 

c. Dispose of at an appropriate solid waste facility. 
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90398-004/February 2024 02 83 00-7  Lead Based Paint Management 

2. Handling Lead Containing Hazardous Waste 

a. Place waste in DOT approved containers and label the containers for 

transport to a licensed disposal site. 

b. Use an authorized hazardous waste transporter to haul waste to a 

hazardous waste facility. 

c. Follow all record keeping, chain-of-custody and reporting requirements 

including a copy of the hazardous waste manifest. 

d. Accurately measure and weigh the volume of each container or load of 

waste removed from the site.  Submit records of waste volumes to Owner 

and Engineer. 

e. Give special attention to the time of storage, amount of material stored at 

any one time, use of proper containers and personnel training.  If a large 

quantity generator, waste cannot be stored on-site for more than 90 days 

from start of accumulation.  Contractor shall be responsible for any fines 

associated with issues of regulatory non-compliance. 

f. Do not place paint debris on the unprotected ground.  Shield debris to 

prevent dispersion of the debris by wind or rainwater. 

g. Provide preparedness, prevention, and contingency plans (PPCP) in 

accordance with CFR Title 40, Part 265 Subpart C and Subpart D for the 

steps to be taken in the event of an unplanned release or emergency. 

Provide appropriate notifications to regulatory agencies if there is a release 

to the environment exceeding the CERCLA reporting requirements for any 

chemicals (e.g., lead - 1 pound). 

h. Any evidence of improper storage shall be cause for immediate shutdown of 

the project until corrective action is taken.  The Contractor will not be allowed 

any delay payment if work is stopped under these conditions. 

i. Provide legal transportation of the waste to the disposal landfill, and 

complete or obtain all required licenses, manifests, dump slips, or other 

forms.  Copies of all forms or licenses, and the signed original of the Waste 

Manifest for each waste load, shall be given to the Engineer or Owner. 

j. Determine current waste transportation and disposal regulations for the project 

site and proposed disposal site.  Comply fully with these regulations, and all 

U.S. Department of Transportation, state, local and EPA requirements. 

1.09 FIELD CONDITIONS 

A. Conditions existing at time of inspection for bidding purpose will be maintained by Owner 

as far as practical. 
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90398-004/February 2024 02 83 00-8  Lead Based Paint Management 

B. Asbestos-containing materials (refer to Section 02 82 00), as well as hazardous 

constituents identified in the paint which are collectively referred to as Lead Paint herein 

are present in areas of the buildings to be demolished. 

PART 2 – PAINT REMOVAL REQUIREMENTS 

2.01 GENERAL 

A. In the event Contractor elects to conduct paint removal operations from various 

substrates to support a demolition method such as torch cutting or to aid in the reduction 

of hazardous Lead waste stream quantity, compliance to and use of certain methods 

and equipment are required as follows.  

1. HEPA-Filtered Exhausts – Air inside the work area, if applicable, shall be 

exhausted through a High Efficiency Particulate Air (HEPA) filter. Commercially 

manufactured HEPA-filtered exhaust units, with specification plates intact, must be 

provided for each work area to attain, at a minimum, four air volume changes per 

hour and an inward flow of clean air into each work area y of at least 100 feet per 

minute.  The HEPA filter shall be preceded by replaceable pre-filters and the unit 

must be designed so that it cannot be operated unless all filters are in place.  The 

purpose of the containment system is to capture fugitive particulate while 

performing selective demolition or paint removal activities.  

2. Warning Signs and Labels - Work areas shall be properly demarcated in 

accordance with OSHA requirements. The contractor’s specific containment 

approaches may also include the following products:  

a. Plastic Sheeting ("Poly") - shall be polyethylene or equivalent with two layers 

with a thickness of at least 6 mil for all applications.  

b. Tape and Glue – Shall be capable of sealing plastic joints and attaching 

plastic to finished surfaces.  The bonding strength and resulting seal integrity 

shall not be affected by mist or water, wetting or encapsulating agent, or any 

other materials to be used in the work area.  

3. All materials or equipment delivered to the site shall be unloaded, temporarily 

stored, and transferred to the work area in a manner that shall not interfere with 

operation of others at the facility, or employee’s access and safety.  

4. Damaged or deteriorated materials shall not be used and shall be promptly 

removed from the premises.   

5. Waste Containers and Transportation shall be suitable for loading, temporary 

storage, transport, and unloading of contaminated waste without risk of ripping, 

rupture, or exposure to persons, or emissions to the atmosphere.   
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90398-004/February 2024 02 83 00-9  Lead Based Paint Management 

B. Safety Supplies and Equipment 

1. Contractor is fully responsible for the implementation and monitoring of all health 

and safety measures. 

2. Respirator Types: As applicable, provide workers with a full or half facepiece 

respirator that is approved by NIOSH/MSHA for protection against airborne dust 

and other hazards that may be present, and meets the requirements of the OSHA 

standard. 

3. Protective Clothing: As applicable, provide workers and approved visitors with 

disposable coveralls, head and foot coverings, gloves and eye protection (i.e. 

safety glasses) and half-face respiratory protection including HEPA cartridges. 

C. Painted Components and Dust Generating Operations 

1. Contractor’s Responsibilities: Lead and other heavy metal constituents have been 

confirmed in the paint on most painted building components and painted 

mechanical components throughout the facility. 

2. Any Contractor whose activities may generate leaded dust or impact a leaded 

surface shall be responsible for regulating their work area in accordance with 

OSHA 29 CFR 1926.62 Lead in Construction Regulations so that dust migration is 

contained properly within a regulated area.  Once the dust generating work is 

complete, the same Contractor shall be responsible for the proper clean-up and 

disposal of painted component dusts and painted materials as defined in OSHA 29 

CFR 1926.62. 

3. If demolition activities cause painted dust to become airborne, compliance to 

OSHA 1926.62 is required including construction of a Regulated Area, respiratory 

protection, use of protective personal equipment and the use of dust generating 

power tool devices with HEPA filtration attachments (in areas where dust control 

containments are not constructed) to capture airborne particulate so as to reduce 

worker exposure to lead. 

4. If applicable, a Regulated Area for painted component impact work shall be 

established using warning signs and caution tape. Remove any non-fixed items to 

storage areas and seal with polyethylene sheeting. Cover any openings or 

protrusions that share air space with the Regulated Area with a minimum of 6 mil. 

polyethylene sheeting and seal airtight. Once work commences, access to the 

work area shall be limited to Contractor and Owner authorized personnel. Workers 

shall be trained in the recognition of lead paint hazards and cleanup methods as 

identified in OSHA 29 CFR 1926.62. 

5. Conduct personnel exposure monitoring to determine compliance with Federal and 

State regulations.  All air samples collected by the Contractor shall be analyzed by 

a laboratory accredited by the American Industrial Hygiene Association.  Sampling 
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90398-004/February 2024 02 83 00-10  Lead Based Paint Management 

equipment shall be calibrated before and after each use. At a minimum, baseline 

personnel monitoring shall include at least 25% of workers at each different job 

operation or as required by OSHA regulations. 

6. Results - Provide Engineer copies of all personnel exposure monitoring results, 

and shall post at the work site, immediately after obtaining the results, but not later 

than 48 hours after monitoring the results. Provide the Engineer and Owner with 

results of all waste characterization testing required by the receiving facility. 

PART 3 – EXECUTION 

3.01 APPENDICES 

A. Appendix A, Summary of RCRA 8 Metal Paint Sampling. 

B. Appendix B, RCRA 8 Metals Laboratory Data. 

C. Appendix C, Summary of Waste Characterization Sampling (TCLP). 

D. Appendix D, Waste Characterization Laboratory Data. 

END OF SECTION 
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APPENDIX A 

SUMMARY OF RCRA 8 METAL PAINT SAMPLING
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 02 83 00 APPENDIX A

SUMMARY OF RCRA 8 METAL PAINT SAMPLING

WEST PARISH PUMP STATION - SWSC

1515 GRANVILLE ROAD, WESTFIELD, MASSACHUSETTS

Sample ID Location(s) Parameters Results (PPM) Regulatory Standard Comments

Silver <2.0 NE

Arsenic <4.0 NE

Barium 702 NE

Cadmium 3.3 NE

Chromium 92.1 NE

Mercury 0.51 NE

Lead 1861 NE

Selenium <7.9 NE

Silver <1.9 NE

Arsenic <3.7 NE

Barium 1250 NE

Cadmium 3.4 NE

Chromium 10.9 NE

Mercury 1.23 NE

Lead 533 NE

Selenium <7.4 NE

Silver <1.7 NE

Arsenic 4.1 NE

Barium 12400 NE

Cadmium 7.9 NE

Chromium 35.6 NE

Mercury 0.65 NE

Lead 1240 NE

Selenium <6.9 NE

Silver <1.9 NE

Arsenic 3.9 NE

Barium 132 NE

Cadmium 38 NE

Chromium 600 NE

Mercury 0.74 NE

Lead 7780 NE

Selenium <7.5 NE

Silver <1.4 NE

Arsenic <2.7 NE

Barium 73.3 NE

Cadmium <1.4 NE

Chromium 5.2 NE

Mercury 0.31 NE

Lead 150 NE

Selenium <5.5 NE

23-0706-RCR8-NY-01

Small Regulator House - 1st 

Floor - 101 - Light Blue 

Concrete/CMU Wall Paint
(1)

23-0706-RCR8-NY-02

Small Regulator House - 

Basement - Blue Metal Pipe 

Paint
(1)

8" - 48" Outside Diameter

23-0706-RCR8-NY-05

Small Regulator House - 1st 

Floor - 101 - White Concrete 

Ceiling Paint
(1)

23-0706-RCR8-NY-04

Small Regulator House - 

Basement - Teal Metal Pipe 

Paint
(1)

8" - 48" Outside Diameter

23-0706-RCR8-NY-03

Small Regulator House - 

Basement - Red Metal Pipe 

Paint
(2)
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 02 83 00 APPENDIX A

SUMMARY OF RCRA 8 METAL PAINT SAMPLING

WEST PARISH PUMP STATION - SWSC

1515 GRANVILLE ROAD, WESTFIELD, MASSACHUSETTS

Sample ID Location(s) Parameters Results (PPM) Regulatory Standard Comments

Silver <2.1 NE

Arsenic <4.3 NE

Barium 166 NE

Cadmium <2.1 NE

Chromium 8.2 NE

Mercury 20.5 NE

Lead 109 NE

Selenium <8.5 NE

Silver <2.1 NE

Arsenic 5.9 NE

Barium 5840 NE

Cadmium 3.4 NE

Chromium 10.4 NE

Mercury 0.69 NE

Lead 394 NE

Selenium <8.5 NE

Silver <1.2 NE

Arsenic 27.2 NE

Barium 3860 NE

Cadmium 1.3 NE

Chromium 148 NE

Mercury 0.74 NE

Lead 4000 NE

Selenium <4.8 NE

Silver <1.5 NE

Arsenic <3.0 NE

Barium 38400 NE

Cadmium <1.5 NE

Chromium 3.2 NE

Mercury <0.03 NE

Lead <1.5 NE

Selenium <6.0 NE

Silver <1.8 NE

Arsenic 84.4 NE

Barium 34700 NE

Cadmium 9.8 NE

Chromium 377 NE

Mercury 11.2 NE

Lead 48200 NE

Selenium <7.0 NE

8" Outside Diameter

23-0706-RCR8-NY-09

Exterior - Small Regulator 

House - Off White Textured 

Siding Paint

On Concrete

23-0706-RCR8-NY-06

Small Regulator House - 1st 

Floor - Gray Concrete Floor 

Paint
(1)

23-0706-RCR8-NY-07

Small Regulator House - 1st 

Floor - Black Metal Pipe & 

Handrail Paint
(2)

2" - 8" Outside Diameter

23-0706-RCR8-NY-08
Small Regulator House - 1st 

Floor - Red Metal Pipe Paint
(2)

23-0706-RCR8-NY-10

Large Regulator House - 1st 

Floor - 101 - White Concrete 

Ceiling Paint
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 02 83 00 APPENDIX A

SUMMARY OF RCRA 8 METAL PAINT SAMPLING

WEST PARISH PUMP STATION - SWSC

1515 GRANVILLE ROAD, WESTFIELD, MASSACHUSETTS

Sample ID Location(s) Parameters Results (PPM) Regulatory Standard Comments

Silver 6 NE

Arsenic 14.2 NE

Barium 21600 NE

Cadmium 7 NE

Chromium 285 NE

Mercury 9.97 NE

Lead 122000 NE

Selenium <4.1 NE

Silver <1.1 NE

Arsenic <2.1 NE

Barium 7280 NE

Cadmium <1.1 NE

Chromium 11.8 NE

Mercury 0.48 NE

Lead 25.7 NE

Selenium <4.2 NE

Silver <1.4 NE

Arsenic <2.7 NE

Barium 1410 NE

Cadmium 2.4 NE

Chromium 15.4 NE

Mercury 4.67 NE

Lead 1160 NE

Selenium <5.5 NE

Silver <1.5 NE

Arsenic <3.0 NE

Barium 26500 NE

Cadmium 10.9 NE

Chromium 543 NE

Mercury 4.8 NE

Lead 48100 NE

Selenium <6.1 NE

Silver <2.3 NE

Arsenic <4.6 NE

Barium 13300 NE

Cadmium <2.3 NE

Chromium 25.1 NE

Mercury 4.91 NE

Lead 2000 NE

Selenium <9.3 NE

23-0706-RCR8-NY-14

Large Regulator House - 1st 

Floor - White Concrete Wall & 

Ceiling Paint

23-0706-RCR8-NY-15

Large Regulator House - 1st  

Floor - Red Metal Handrail 

Paint
(2)

2" Outside Diameter

23-0706-RCR8-NY-11

Large Regulator House - 2nd 

Floor - 204 - Green Concrete 

Wall Paint  & Wood Trim Paint

23-0706-RCR8-NY-12

Large Regulator House - 1st & 

2nd Floors - Light Gray 

Concrete Floor Paint

23-0706-RCR8-NY-13

Large Regulator House - 1st  

Floor - 102 - Blue/Green 

Concrete Wall Paint, Wood 

Trim Paint, & Metal Pipe Paint
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 02 83 00 APPENDIX A

SUMMARY OF RCRA 8 METAL PAINT SAMPLING

WEST PARISH PUMP STATION - SWSC

1515 GRANVILLE ROAD, WESTFIELD, MASSACHUSETTS

Sample ID Location(s) Parameters Results (PPM) Regulatory Standard Comments

Silver <2.0 NE

Arsenic <4.1 NE

Barium 9420 NE

Cadmium <2.0 NE

Chromium 195 NE

Mercury 32.3 NE

Lead 11400 NE

Selenium <8.2 NE

Silver <1.2 NE

Arsenic 33.7 NE

Barium 14.9 NE

Cadmium 2.3 NE

Chromium 19.2 NE

Mercury 18.7 NE

Lead 7110 NE

Selenium <4.8 NE

Silver 2.5 NE

Arsenic 153 NE

Barium 16800 NE

Cadmium 9.4 NE

Chromium 133 NE

Mercury 12.9 NE

Lead 57000 NE

Selenium <5.6 NE

Silver 1.7 NE

Arsenic 153 NE

Barium 9020 NE

Cadmium 9.4 NE

Chromium 575 NE

Mercury 52.8 NE

Lead 38300 NE

Selenium <4.3 NE

Silver <1.2 NE

Arsenic <2.5 NE

Barium 13400 NE

Cadmium 11.2 NE

Chromium 118 NE

Mercury 85.8 NE

Lead 175000 NE

Selenium <5.0 NE

23-0706-RCR8-NY-20

Large Regulator House - 

Basement - Light Green 

Concrete Wall Paint

23-0706-RCR8-NY-19

Large Regulator House - 

Basement - Dark Gray 

Concrete Lower Wall Paint

8" Outside Diameter

23-0706-RCR8-NY-17

Large Regulator House - 

Basement - Silver Metal Pipe 

Paint

8" - 48" Outside Diameter

23-0706-RCR8-NY-18

Large Regulator House - 

Basement, 1st Floor & 2nd 

Floor - Gray Concrete Wall 

Paint

23-0706-RCR8-NY-16

Large Regulator House - 1st  

Floor - Black Metal Pipe 

Paint
(2)
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 02 83 00 APPENDIX A

SUMMARY OF RCRA 8 METAL PAINT SAMPLING

WEST PARISH PUMP STATION - SWSC

1515 GRANVILLE ROAD, WESTFIELD, MASSACHUSETTS

Sample ID Location(s) Parameters Results (PPM) Regulatory Standard Comments

Silver <2.5 NE

Arsenic <5.0 NE

Barium 65.8 NE

Cadmium 4.1 NE

Chromium 3160 NE

Mercury 14.1 NE

Lead 3050 NE

Selenium <9.9 NE

Silver <1.1 NE

Arsenic 47.9 NE

Barium 89.5 NE

Cadmium 2.7 NE

Chromium 1170 NE

Mercury 0.72 NE

Lead 1430 NE

Selenium <4.3 NE

Silver <1.8 NE

Arsenic 23.1 NE

Barium 3870 NE

Cadmium <1.8 NE

Chromium 80 NE

Mercury 0.74 NE

Lead 4500 NE

Selenium <7.1 NE

Silver <1.4 NE

Arsenic <2.9 NE

Barium 42900 NE

Cadmium <1.4 NE

Chromium 6.4 NE

Mercury <0.03 NE

Lead 11.5 NE

Selenium <5.7 NE

Legend:

Survey Performed By: Nathan Yergeau PPM= Parts Per Million

NE= Not EstablishedSurvey Date(s): July 5 & 6, 2023

(2) = Assumed PCBs >50 PPM

Shaded and bolded results indicate concentrations greater than 20X 

EPA's regulatory standards for heavy metals via TCLP analysis. Refer to 

Table 4 for Waste Characterization analysis results.

Exterior - Large Regulator 

House - Off White Textured 

Siding Paint

On Concrete

(1)
 = Confirmed PCBs >50 PPM

23-0706-RCR8-NY-24

23-0706-RCR8-NY-22

Large Regulator House - 

Basement - Red/Brown Metal 

Pipe Paint

8" Outside Diameter

23-0706-RCR8-NY-23

Exterior - Large Regulator 

House - Green Wood 

Overhang Paint
(2)

23-0706-RCR8-NY-21

Large Regulator House - 

Basement - Green Metal Pipe 

Paint

8" Outside Diameter
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RCRA 8 METALS LABORATORY DATA

La
st

 M
od

ifi
ed

: 0
2/

28
/2

02
4 

at
 1

0:
41

A
M

 E
S

T



NO TEXT ON THIS PAGE 

La
st

 M
od

ifi
ed

: 0
2/

28
/2

02
4 

at
 1

0:
41

A
M

 E
S

T



CO48357 - CO48380

Thursday, July 27, 2023

Sample ID#s:

Attn: Nathan Yergeau
Tighe & Bond
213 Court St, Suite 1100
Middletown, CT 06457

SDG ID: GCO48357
Project ID: WEST PARISH PUMP STATION - SWSC

Sincerely yours,

Laboratory Director
Phyllis Shiller

If you are the client above and have any questions concerning this testing, please do 
not hesitate to contact Phoenix Client Services at ext.200.  The contents of this report 
cannot be discussed with anyone other than the client listed above without their 
written consent.

NELAC - #NY11301
CT Lab Registration #PH-0618
MA Lab Registration #M-CT007
ME Lab Registration #CT-007
NH Lab Registration #213693-A,B

NJ Lab Registration #CT-003
NY Lab Registration #11301
PA Lab Registration #68-03530
RI Lab Registration #63
VT Lab Registration #VT11301

This laboratory is in compliance with the NELAC requirements of procedures used 
except where indicated.

This report contains results for the parameters tested, under the sampling conditions 
described on the Chain Of Custody, as received by the laboratory.  This report is 
incomplete unless all pages indicated in the pagination at the bottom of the page are 
included.

A scanned version of the COC form accompanies the analytical report and is an exact 
duplicate of the original.

All soils, solids and sludges are reported on a dry weight basis unless otherwise noted 
in the sample comments.

587 East Middle Turnpike, P.O. Box 370, Manchester, CT 06040
Telephone (860) 645-1102
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Sample Id Cross Reference
July 27, 2023

587 East Middle Turnpike, P.O.Box 370, Manchester, CT 06045
              Tel. (860) 645-1102            Fax (860) 645-0823

Environmental Laboratories, Inc.

SDG I.D.: GCO48357

Client Id Lab Id Matrix

Project ID: WEST PARISH PUMP STATION - SWSC

23-0706-RCR8-NY-01 CO48357 BULK
23-0706-RCR8-NY-02 CO48358 BULK
23-0706-RCR8-NY-03 CO48359 BULK
23-0706-RCR8-NY-04 CO48360 BULK
23-0706-RCR8-NY-05 CO48361 BULK
23-0706-RCR8-NY-06 CO48362 BULK
23-0706-RCR8-NY-07 CO48363 BULK
23-0706-RCR8-NY-08 CO48364 BULK
23-0706-RCR8-NY-09 CO48365 BULK
23-0706-RCR8-NY-10 CO48366 BULK
23-0706-RCR8-NY-11 CO48367 BULK
23-0706-RCR8-NY-12 CO48368 BULK
23-0706-RCR8-NY-13 CO48369 BULK
23-0706-RCR8-NY-14 CO48370 BULK
23-0706-RCR8-NY-15 CO48371 BULK
23-0706-RCR8-NY-16 CO48372 BULK
23-0706-RCR8-NY-17 CO48373 BULK
23-0706-RCR8-NY-18 CO48374 BULK
23-0706-RCR8-NY-19 CO48375 BULK
23-0706-RCR8-NY-20 CO48376 BULK
23-0706-RCR8-NY-21 CO48377 BULK
23-0706-RCR8-NY-22 CO48378 BULK
23-0706-RCR8-NY-23 CO48379 BULK
23-0706-RCR8-NY-24 CO48380 BULK
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Sample Information Custody Information
Matrix:
Location Code:
Rush Request:
P.O.#:

Collected by:
Received by:
Analyzed by:

BULK
TIGHE
Standard
28-2057-078

07/06/23
SR1
see "By" below

NY

Laboratory Data

23-0706-RCR8-NY-01

Phoenix ID: CO48357

07/12/23
15:00
11:52

Parameter Result
RL/
PQL Units Date/Time By Reference

FOR: Attn: Nathan Yergeau
Tighe & Bond
213 Court St, Suite 1100
Middletown, CT 06457

Analysis Report
July 27, 2023

Date Time

SDG ID: GCO48357

Client ID:
Project ID: WEST PARISH PUMP STATION - SWSC

Dilution

587 East Middle Turnpike, P.O.Box 370, Manchester, CT 06045
              Tel. (860) 645-1102            Fax (860) 645-0823

Environmental Laboratories, Inc.

< 2.0Silver 2.0 07/13/23 IE SW6010Dmg/Kg 1
< 4.0Arsenic 4.0 07/13/23 IE SW6010Dmg/Kg 1
702Barium 2.0 07/13/23 IE SW6010Dmg/Kg 1
3.3Cadmium 2.0 07/13/23 IE SW6010Dmg/Kg 1

92.1Chromium 2.0 07/13/23 IE SW6010Dmg/Kg 1
0.51Mercury 0.03 07/13/23 AL1 SW7471Bmg/Kg 2
1860Lead 20 07/13/23 IE SW6010Dmg/Kg 10
< 7.9Selenium 7.9 07/13/23 IE SW6010Dmg/Kg 1

CompletedMercury Digestion 07/13/23 K/AL SW7471B
CompletedTotal Metals Digest 07/12/23 P/AG SW3050B

Comments:
Results are reported on an ``as received`` basis, and are not corrected for dry weight.

All soils, solids and sludges are reported on a dry weight basis unless otherwise noted in the sample comments.

Phyllis Shiller, Laboratory Director
July 27, 2023

Massachusetts does not offer certification for Soil/Solid matrices.

If you are the client above and have any questions concerning this testing, please do not hesitate to contact Phoenix Client Services at ext.200.  
The contents of this report cannot be discussed with anyone other than the client listed above without their written consent.

Reviewed and Released by: Greg Lawrence, Assistant Lab Director

RL/PQL=Reporting/Practical Quantitation Level  ND=Not Detected   BRL=Below Reporting Level

Ver 1
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Sample Information Custody Information
Matrix:
Location Code:
Rush Request:
P.O.#:

Collected by:
Received by:
Analyzed by:

BULK
TIGHE
Standard
28-2057-078

07/06/23
SR1
see "By" below

NY

Laboratory Data

23-0706-RCR8-NY-02

Phoenix ID: CO48358

07/12/23
15:00
11:52

Parameter Result
RL/
PQL Units Date/Time By Reference

FOR: Attn: Nathan Yergeau
Tighe & Bond
213 Court St, Suite 1100
Middletown, CT 06457

Analysis Report
July 27, 2023

Date Time

SDG ID: GCO48357

Client ID:
Project ID: WEST PARISH PUMP STATION - SWSC

Dilution

587 East Middle Turnpike, P.O.Box 370, Manchester, CT 06045
              Tel. (860) 645-1102            Fax (860) 645-0823

Environmental Laboratories, Inc.

< 1.9Silver 1.9 07/13/23 IE SW6010Dmg/Kg 1
< 3.7Arsenic 3.7 07/13/23 IE SW6010Dmg/Kg 1
1250Barium 1.9 07/13/23 IE SW6010Dmg/Kg 1
3.4Cadmium 1.9 07/13/23 IE SW6010Dmg/Kg 1

10.9Chromium 1.9 07/13/23 IE SW6010Dmg/Kg 1
1.23Mercury 0.03 07/13/23 AL1 SW7471Bmg/Kg 2
533Lead 1.9 07/13/23 IE SW6010Dmg/Kg 1

< 7.4Selenium 7.4 07/13/23 IE SW6010Dmg/Kg 1

CompletedMercury Digestion 07/13/23 K/AL SW7471B
CompletedTotal Metals Digest 07/12/23 P/AG SW3050B

Comments:
Results are reported on an ``as received`` basis, and are not corrected for dry weight.

All soils, solids and sludges are reported on a dry weight basis unless otherwise noted in the sample comments.

Phyllis Shiller, Laboratory Director
July 27, 2023

Massachusetts does not offer certification for Soil/Solid matrices.

If you are the client above and have any questions concerning this testing, please do not hesitate to contact Phoenix Client Services at ext.200.  
The contents of this report cannot be discussed with anyone other than the client listed above without their written consent.

Reviewed and Released by: Greg Lawrence, Assistant Lab Director

RL/PQL=Reporting/Practical Quantitation Level  ND=Not Detected   BRL=Below Reporting Level

Ver 1
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Sample Information Custody Information
Matrix:
Location Code:
Rush Request:
P.O.#:

Collected by:
Received by:
Analyzed by:

BULK
TIGHE
Standard
28-2057-078

07/06/23
SR1
see "By" below

NY

Laboratory Data

23-0706-RCR8-NY-03

Phoenix ID: CO48359

07/12/23
15:00
11:52

Parameter Result
RL/
PQL Units Date/Time By Reference

FOR: Attn: Nathan Yergeau
Tighe & Bond
213 Court St, Suite 1100
Middletown, CT 06457

Analysis Report
July 27, 2023

Date Time

SDG ID: GCO48357

Client ID:
Project ID: WEST PARISH PUMP STATION - SWSC

Dilution

587 East Middle Turnpike, P.O.Box 370, Manchester, CT 06045
              Tel. (860) 645-1102            Fax (860) 645-0823

Environmental Laboratories, Inc.

< 1.7Silver 1.7 07/13/23 IE SW6010Dmg/Kg 1
4.1Arsenic 3.4 07/13/23 IE SW6010Dmg/Kg 1

12400Barium 17 07/13/23 IE SW6010Dmg/Kg 10
7.9Cadmium 1.7 07/13/23 IE SW6010Dmg/Kg 1

35.6Chromium 1.7 07/13/23 IE SW6010Dmg/Kg 1
0.65Mercury 0.03 07/13/23 AL1 SW7471Bmg/Kg 2
1240Lead 17 07/13/23 IE SW6010Dmg/Kg 10
< 6.9Selenium 6.9 07/13/23 IE SW6010Dmg/Kg 1

CompletedMercury Digestion 07/13/23 K/AL SW7471B
CompletedTotal Metals Digest 07/12/23 P/AG SW3050B

Comments:
Results are reported on an ``as received`` basis, and are not corrected for dry weight.

All soils, solids and sludges are reported on a dry weight basis unless otherwise noted in the sample comments.

Phyllis Shiller, Laboratory Director
July 27, 2023

Massachusetts does not offer certification for Soil/Solid matrices.

If you are the client above and have any questions concerning this testing, please do not hesitate to contact Phoenix Client Services at ext.200.  
The contents of this report cannot be discussed with anyone other than the client listed above without their written consent.

Reviewed and Released by: Greg Lawrence, Assistant Lab Director

RL/PQL=Reporting/Practical Quantitation Level  ND=Not Detected   BRL=Below Reporting Level

Ver 1
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Sample Information Custody Information
Matrix:
Location Code:
Rush Request:
P.O.#:

Collected by:
Received by:
Analyzed by:

BULK
TIGHE
Standard
28-2057-078

07/06/23
SR1
see "By" below

NY

Laboratory Data

23-0706-RCR8-NY-04

Phoenix ID: CO48360

07/12/23
15:00
11:52

Parameter Result
RL/
PQL Units Date/Time By Reference

FOR: Attn: Nathan Yergeau
Tighe & Bond
213 Court St, Suite 1100
Middletown, CT 06457

Analysis Report
July 27, 2023

Date Time

SDG ID: GCO48357

Client ID:
Project ID: WEST PARISH PUMP STATION - SWSC

Dilution

587 East Middle Turnpike, P.O.Box 370, Manchester, CT 06045
              Tel. (860) 645-1102            Fax (860) 645-0823

Environmental Laboratories, Inc.

< 1.9Silver 1.9 07/13/23 IE SW6010Dmg/Kg 1
3.9Arsenic 3.8 07/13/23 IE SW6010Dmg/Kg 1
132Barium 1.9 07/13/23 IE SW6010Dmg/Kg 1
38.0Cadmium 1.9 07/13/23 IE SW6010Dmg/Kg 1
600Chromium 1.9 07/13/23 IE SW6010Dmg/Kg 1
0.74Mercury 0.03 07/13/23 AL1 SW7471Bmg/Kg 2
7780Lead 19 07/13/23 IE SW6010Dmg/Kg 10
< 7.5Selenium 7.5 07/13/23 IE SW6010Dmg/Kg 1

CompletedMercury Digestion 07/13/23 K/AL SW7471B
CompletedTotal Metals Digest 07/12/23 P/AG SW3050B

Comments:
Results are reported on an ``as received`` basis, and are not corrected for dry weight.

All soils, solids and sludges are reported on a dry weight basis unless otherwise noted in the sample comments.

Phyllis Shiller, Laboratory Director
July 27, 2023

Massachusetts does not offer certification for Soil/Solid matrices.

If you are the client above and have any questions concerning this testing, please do not hesitate to contact Phoenix Client Services at ext.200.  
The contents of this report cannot be discussed with anyone other than the client listed above without their written consent.

Reviewed and Released by: Greg Lawrence, Assistant Lab Director

RL/PQL=Reporting/Practical Quantitation Level  ND=Not Detected   BRL=Below Reporting Level

Ver 1
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Sample Information Custody Information
Matrix:
Location Code:
Rush Request:
P.O.#:

Collected by:
Received by:
Analyzed by:

BULK
TIGHE
Standard
28-2057-078

07/06/23
SR1
see "By" below

NY

Laboratory Data

23-0706-RCR8-NY-05

Phoenix ID: CO48361

07/12/23
15:00
11:52

Parameter Result
RL/
PQL Units Date/Time By Reference

FOR: Attn: Nathan Yergeau
Tighe & Bond
213 Court St, Suite 1100
Middletown, CT 06457

Analysis Report
July 27, 2023

Date Time

SDG ID: GCO48357

Client ID:
Project ID: WEST PARISH PUMP STATION - SWSC

Dilution

587 East Middle Turnpike, P.O.Box 370, Manchester, CT 06045
              Tel. (860) 645-1102            Fax (860) 645-0823

Environmental Laboratories, Inc.

< 1.4Silver 1.4 07/13/23 IE SW6010Dmg/Kg 1
< 2.7Arsenic 2.7 07/13/23 IE SW6010Dmg/Kg 1
73.3Barium 1.4 07/13/23 IE SW6010Dmg/Kg 1
< 1.4Cadmium 1.4 07/13/23 IE SW6010Dmg/Kg 1
5.2Chromium 1.4 07/13/23 IE SW6010Dmg/Kg 1

0.31Mercury 0.03 07/13/23 AL1 SW7471Bmg/Kg 2
150Lead 1.4 07/13/23 IE SW6010Dmg/Kg 1

< 5.5Selenium 5.5 07/13/23 IE SW6010Dmg/Kg 1

CompletedMercury Digestion 07/13/23 K/AL SW7471B
CompletedTotal Metals Digest 07/12/23 P/AG SW3050B

Comments:
Results are reported on an ``as received`` basis, and are not corrected for dry weight.

All soils, solids and sludges are reported on a dry weight basis unless otherwise noted in the sample comments.

Phyllis Shiller, Laboratory Director
July 27, 2023

Massachusetts does not offer certification for Soil/Solid matrices.

If you are the client above and have any questions concerning this testing, please do not hesitate to contact Phoenix Client Services at ext.200.  
The contents of this report cannot be discussed with anyone other than the client listed above without their written consent.

Reviewed and Released by: Greg Lawrence, Assistant Lab Director

RL/PQL=Reporting/Practical Quantitation Level  ND=Not Detected   BRL=Below Reporting Level

Ver 1
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Sample Information Custody Information
Matrix:
Location Code:
Rush Request:
P.O.#:

Collected by:
Received by:
Analyzed by:

BULK
TIGHE
Standard
28-2057-078

07/06/23
SR1
see "By" below

NY

Laboratory Data

23-0706-RCR8-NY-06

Phoenix ID: CO48362

07/12/23
15:00
11:52

Parameter Result
RL/
PQL Units Date/Time By Reference

FOR: Attn: Nathan Yergeau
Tighe & Bond
213 Court St, Suite 1100
Middletown, CT 06457

Analysis Report
July 27, 2023

Date Time

SDG ID: GCO48357

Client ID:
Project ID: WEST PARISH PUMP STATION - SWSC

Dilution

587 East Middle Turnpike, P.O.Box 370, Manchester, CT 06045
              Tel. (860) 645-1102            Fax (860) 645-0823

Environmental Laboratories, Inc.

< 2.1Silver 2.1 07/25/23 TH SW6010Dmg/Kg 1
< 4.3Arsenic 4.3 07/25/23 TH SW6010Dmg/Kg 1
166Barium 2.1 07/25/23 TH SW6010Dmg/Kg 1

< 2.1Cadmium 2.1 07/25/23 TH SW6010Dmg/Kg 1
8.2Chromium 2.1 07/25/23 TH SW6010Dmg/Kg 1

20.5Mercury 1.2 07/13/23 AL1 SW7471Bmg/Kg 100
109Lead 2.1 07/25/23 TH SW6010Dmg/Kg 1

< 8.5Selenium 8.5 07/25/23 TH SW6010Dmg/Kg 1

CompletedMercury Digestion 07/13/23 AL/AL SW7471B
CompletedTotal Metals Digest 07/12/23 P/AG SW3050B

Comments:
Results are reported on an ``as received`` basis, and are not corrected for dry weight.

All soils, solids and sludges are reported on a dry weight basis unless otherwise noted in the sample comments.

Phyllis Shiller, Laboratory Director
July 27, 2023

Massachusetts does not offer certification for Soil/Solid matrices.

If you are the client above and have any questions concerning this testing, please do not hesitate to contact Phoenix Client Services at ext.200.  
The contents of this report cannot be discussed with anyone other than the client listed above without their written consent.

Reviewed and Released by: Greg Lawrence, Assistant Lab Director

RL/PQL=Reporting/Practical Quantitation Level  ND=Not Detected   BRL=Below Reporting Level

Ver 1
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Sample Information Custody Information
Matrix:
Location Code:
Rush Request:
P.O.#:

Collected by:
Received by:
Analyzed by:

BULK
TIGHE
Standard
28-2057-078

07/06/23
SR1
see "By" below

NY

Laboratory Data

23-0706-RCR8-NY-07

Phoenix ID: CO48363

07/12/23
15:00
11:52

Parameter Result
RL/
PQL Units Date/Time By Reference

FOR: Attn: Nathan Yergeau
Tighe & Bond
213 Court St, Suite 1100
Middletown, CT 06457

Analysis Report
July 27, 2023

Date Time

SDG ID: GCO48357

Client ID:
Project ID: WEST PARISH PUMP STATION - SWSC

Dilution

587 East Middle Turnpike, P.O.Box 370, Manchester, CT 06045
              Tel. (860) 645-1102            Fax (860) 645-0823

Environmental Laboratories, Inc.

< 2.1Silver 2.1 07/25/23 TH SW6010Dmg/Kg 1
5.9Arsenic 4.2 07/25/23 TH SW6010Dmg/Kg 1

5840Barium 2.1 07/25/23 TH SW6010Dmg/Kg 1
3.4Cadmium 2.1 07/25/23 TH SW6010Dmg/Kg 1

10.4Chromium 2.1 07/25/23 TH SW6010Dmg/Kg 1
0.69Mercury 0.03 07/14/23 PM SW7471Bmg/Kg 2
394Lead 2.1 07/25/23 TH SW6010Dmg/Kg 1

< 8.5Selenium 8.5 07/25/23 TH SW6010Dmg/Kg 1

CompletedMercury Digestion 07/13/23 K/AL SW7471B
CompletedTotal Metals Digest 07/12/23 P/AG SW3050B

Comments:
Results are reported on an ``as received`` basis, and are not corrected for dry weight.

All soils, solids and sludges are reported on a dry weight basis unless otherwise noted in the sample comments.

Phyllis Shiller, Laboratory Director
July 27, 2023

Massachusetts does not offer certification for Soil/Solid matrices.

If you are the client above and have any questions concerning this testing, please do not hesitate to contact Phoenix Client Services at ext.200.  
The contents of this report cannot be discussed with anyone other than the client listed above without their written consent.

Reviewed and Released by: Greg Lawrence, Assistant Lab Director

RL/PQL=Reporting/Practical Quantitation Level  ND=Not Detected   BRL=Below Reporting Level

Ver 1
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Sample Information Custody Information
Matrix:
Location Code:
Rush Request:
P.O.#:

Collected by:
Received by:
Analyzed by:

BULK
TIGHE
Standard
28-2057-078

07/06/23
SR1
see "By" below

NY

Laboratory Data

23-0706-RCR8-NY-08

Phoenix ID: CO48364

07/12/23
15:00
11:52

Parameter Result
RL/
PQL Units Date/Time By Reference

FOR: Attn: Nathan Yergeau
Tighe & Bond
213 Court St, Suite 1100
Middletown, CT 06457

Analysis Report
July 27, 2023

Date Time

SDG ID: GCO48357

Client ID:
Project ID: WEST PARISH PUMP STATION - SWSC

Dilution

587 East Middle Turnpike, P.O.Box 370, Manchester, CT 06045
              Tel. (860) 645-1102            Fax (860) 645-0823

Environmental Laboratories, Inc.

< 1.2Silver 1.2 07/25/23 TH SW6010Dmg/Kg 1
27.2Arsenic 2.4 07/25/23 TH SW6010Dmg/Kg 1
3860Barium 1.2 07/25/23 TH SW6010Dmg/Kg 1
1.3Cadmium 1.2 07/25/23 TH SW6010Dmg/Kg 1
148Chromium 1.2 07/25/23 TH SW6010Dmg/Kg 1
0.74Mercury 0.03 07/14/23 PM SW7471Bmg/Kg 2
4000Lead 12 07/24/23 TH SW6010Dmg/Kg 10
< 4.8Selenium 4.8 07/25/23 TH SW6010Dmg/Kg 1

CompletedMercury Digestion 07/13/23 K/AL SW7471B
CompletedTotal Metals Digest 07/12/23 P/AG SW3050B

Comments:
Results are reported on an ``as received`` basis, and are not corrected for dry weight.

All soils, solids and sludges are reported on a dry weight basis unless otherwise noted in the sample comments.

Phyllis Shiller, Laboratory Director
July 27, 2023

Massachusetts does not offer certification for Soil/Solid matrices.

If you are the client above and have any questions concerning this testing, please do not hesitate to contact Phoenix Client Services at ext.200.  
The contents of this report cannot be discussed with anyone other than the client listed above without their written consent.

Reviewed and Released by: Greg Lawrence, Assistant Lab Director

RL/PQL=Reporting/Practical Quantitation Level  ND=Not Detected   BRL=Below Reporting Level

Ver 1
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Sample Information Custody Information
Matrix:
Location Code:
Rush Request:
P.O.#:

Collected by:
Received by:
Analyzed by:

BULK
TIGHE
Standard
28-2057-078

07/06/23
SR1
see "By" below

NY

Laboratory Data

23-0706-RCR8-NY-09

Phoenix ID: CO48365

07/12/23
15:00
11:52

Parameter Result
RL/
PQL Units Date/Time By Reference

FOR: Attn: Nathan Yergeau
Tighe & Bond
213 Court St, Suite 1100
Middletown, CT 06457

Analysis Report
July 27, 2023

Date Time

SDG ID: GCO48357

Client ID:
Project ID: WEST PARISH PUMP STATION - SWSC

Dilution

587 East Middle Turnpike, P.O.Box 370, Manchester, CT 06045
              Tel. (860) 645-1102            Fax (860) 645-0823

Environmental Laboratories, Inc.

< 1.5Silver 1.5 07/25/23 TH SW6010Dmg/Kg 1
< 3.0Arsenic 3.0 07/25/23 TH SW6010Dmg/Kg 1
38400Barium 15 07/24/23 TH SW6010Dmg/Kg 10
< 1.5Cadmium 1.5 07/25/23 TH SW6010Dmg/Kg 1
3.2Chromium 1.5 07/25/23 TH SW6010Dmg/Kg 1

< 0.03Mercury 0.03 07/14/23 PM SW7471Bmg/Kg 2
< 1.5Lead 1.5 07/25/23 TH SW6010Dmg/Kg 1
< 6.0Selenium 6.0 07/25/23 TH SW6010Dmg/Kg 1

CompletedMercury Digestion 07/13/23 K/AL SW7471B
CompletedTotal Metals Digest 07/12/23 P/AG SW3050B

Comments:
Results are reported on an ``as received`` basis, and are not corrected for dry weight.

All soils, solids and sludges are reported on a dry weight basis unless otherwise noted in the sample comments.

Phyllis Shiller, Laboratory Director
July 27, 2023

Massachusetts does not offer certification for Soil/Solid matrices.

If you are the client above and have any questions concerning this testing, please do not hesitate to contact Phoenix Client Services at ext.200.  
The contents of this report cannot be discussed with anyone other than the client listed above without their written consent.

Reviewed and Released by: Greg Lawrence, Assistant Lab Director

RL/PQL=Reporting/Practical Quantitation Level  ND=Not Detected   BRL=Below Reporting Level

Ver 1
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Sample Information Custody Information
Matrix:
Location Code:
Rush Request:
P.O.#:

Collected by:
Received by:
Analyzed by:

BULK
TIGHE
Standard
28-2057-078

07/06/23
SR1
see "By" below

NY

Laboratory Data

23-0706-RCR8-NY-10

Phoenix ID: CO48366

07/12/23
15:00
11:52

Parameter Result
RL/
PQL Units Date/Time By Reference

FOR: Attn: Nathan Yergeau
Tighe & Bond
213 Court St, Suite 1100
Middletown, CT 06457

Analysis Report
July 27, 2023

Date Time

SDG ID: GCO48357

Client ID:
Project ID: WEST PARISH PUMP STATION - SWSC

Dilution

587 East Middle Turnpike, P.O.Box 370, Manchester, CT 06045
              Tel. (860) 645-1102            Fax (860) 645-0823

Environmental Laboratories, Inc.

< 1.8Silver 1.8 07/25/23 TH SW6010Dmg/Kg 1
84.4Arsenic 3.5 07/25/23 TH SW6010Dmg/Kg 1

34700Barium 18 07/25/23 TH SW6010Dmg/Kg 10
9.8Cadmium 1.8 07/25/23 TH SW6010Dmg/Kg 1
377Chromium 1.8 07/25/23 TH SW6010Dmg/Kg 1
11.2Mercury 1.3 07/14/23 PM SW7471Bmg/Kg 100

48200Lead 180 07/26/23 TH SW6010Dmg/Kg 100
< 7.0Selenium 7.0 07/25/23 TH SW6010Dmg/Kg 1

CompletedMercury Digestion 07/13/23 K/AL SW7471B
CompletedTotal Metals Digest 07/12/23 P/AG SW3050B

Comments:
Results are reported on an ``as received`` basis, and are not corrected for dry weight.

All soils, solids and sludges are reported on a dry weight basis unless otherwise noted in the sample comments.

Phyllis Shiller, Laboratory Director
July 27, 2023

Massachusetts does not offer certification for Soil/Solid matrices.

If you are the client above and have any questions concerning this testing, please do not hesitate to contact Phoenix Client Services at ext.200.  
The contents of this report cannot be discussed with anyone other than the client listed above without their written consent.

Reviewed and Released by: Greg Lawrence, Assistant Lab Director

RL/PQL=Reporting/Practical Quantitation Level  ND=Not Detected   BRL=Below Reporting Level

Ver 1
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Sample Information Custody Information
Matrix:
Location Code:
Rush Request:
P.O.#:

Collected by:
Received by:
Analyzed by:

BULK
TIGHE
Standard
28-2057-078

07/06/23
SR1
see "By" below

NY

Laboratory Data

23-0706-RCR8-NY-11

Phoenix ID: CO48367

07/12/23
15:00
11:52

Parameter Result
RL/
PQL Units Date/Time By Reference

FOR: Attn: Nathan Yergeau
Tighe & Bond
213 Court St, Suite 1100
Middletown, CT 06457

Analysis Report
July 27, 2023

Date Time

SDG ID: GCO48357

Client ID:
Project ID: WEST PARISH PUMP STATION - SWSC

Dilution

587 East Middle Turnpike, P.O.Box 370, Manchester, CT 06045
              Tel. (860) 645-1102            Fax (860) 645-0823

Environmental Laboratories, Inc.

6.3Silver 1.0 07/25/23 TH SW6010Dmg/Kg 1
14.2Arsenic 2.0 07/25/23 TH SW6010Dmg/Kg 1

21600Barium 10 07/25/23 TH SW6010Dmg/Kg 10
7.0Cadmium 1.0 07/25/23 TH SW6010Dmg/Kg 1
285Chromium 1.0 07/25/23 TH SW6010Dmg/Kg 1
9.97Mercury 0.66 07/14/23 PM SW7471Bmg/Kg 50

122000Lead 1000 07/26/23 TH SW6010Dmg/Kg 1000
< 4.1Selenium 4.1 07/25/23 TH SW6010Dmg/Kg 1

CompletedMercury Digestion 07/13/23 K/AL SW7471B
CompletedTotal Metals Digest 07/12/23 P/AG SW3050B

Comments:
Results are reported on an ``as received`` basis, and are not corrected for dry weight.

All soils, solids and sludges are reported on a dry weight basis unless otherwise noted in the sample comments.

Phyllis Shiller, Laboratory Director
July 27, 2023

Massachusetts does not offer certification for Soil/Solid matrices.

If you are the client above and have any questions concerning this testing, please do not hesitate to contact Phoenix Client Services at ext.200.  
The contents of this report cannot be discussed with anyone other than the client listed above without their written consent.

Reviewed and Released by: Greg Lawrence, Assistant Lab Director

RL/PQL=Reporting/Practical Quantitation Level  ND=Not Detected   BRL=Below Reporting Level

Ver 1
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Sample Information Custody Information
Matrix:
Location Code:
Rush Request:
P.O.#:

Collected by:
Received by:
Analyzed by:

BULK
TIGHE
Standard
28-2057-078

07/06/23
SR1
see "By" below

NY

Laboratory Data

23-0706-RCR8-NY-12

Phoenix ID: CO48368

07/12/23
15:00
11:52

Parameter Result
RL/
PQL Units Date/Time By Reference

FOR: Attn: Nathan Yergeau
Tighe & Bond
213 Court St, Suite 1100
Middletown, CT 06457

Analysis Report
July 27, 2023

Date Time

SDG ID: GCO48357

Client ID:
Project ID: WEST PARISH PUMP STATION - SWSC

Dilution

587 East Middle Turnpike, P.O.Box 370, Manchester, CT 06045
              Tel. (860) 645-1102            Fax (860) 645-0823

Environmental Laboratories, Inc.

< 1.1Silver 1.1 07/25/23 TH SW6010Dmg/Kg 1
< 2.1Arsenic 2.1 07/25/23 TH SW6010Dmg/Kg 1
7280Barium 11 07/25/23 TH SW6010Dmg/Kg 10
< 1.1Cadmium 1.1 07/25/23 TH SW6010Dmg/Kg 1
11.8Chromium 1.1 07/25/23 TH SW6010Dmg/Kg 1
0.48Mercury 0.03 07/14/23 PM SW7471Bmg/Kg 2
25.7Lead 1.1 07/26/23 TH SW6010Dmg/Kg 1
< 4.2Selenium 4.2 07/25/23 TH SW6010Dmg/Kg 1

CompletedMercury Digestion 07/13/23 K/AL SW7471B
CompletedTotal Metals Digest 07/12/23 P/AG SW3050B

Comments:
Results are reported on an ``as received`` basis, and are not corrected for dry weight.

All soils, solids and sludges are reported on a dry weight basis unless otherwise noted in the sample comments.

Phyllis Shiller, Laboratory Director
July 27, 2023

Massachusetts does not offer certification for Soil/Solid matrices.

If you are the client above and have any questions concerning this testing, please do not hesitate to contact Phoenix Client Services at ext.200.  
The contents of this report cannot be discussed with anyone other than the client listed above without their written consent.

Reviewed and Released by: Greg Lawrence, Assistant Lab Director

RL/PQL=Reporting/Practical Quantitation Level  ND=Not Detected   BRL=Below Reporting Level

Ver 1
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Sample Information Custody Information
Matrix:
Location Code:
Rush Request:
P.O.#:

Collected by:
Received by:
Analyzed by:

BULK
TIGHE
Standard
28-2057-078

07/06/23
SR1
see "By" below

NY

Laboratory Data

23-0706-RCR8-NY-13

Phoenix ID: CO48369

07/12/23
15:00
11:52

Parameter Result
RL/
PQL Units Date/Time By Reference

FOR: Attn: Nathan Yergeau
Tighe & Bond
213 Court St, Suite 1100
Middletown, CT 06457

Analysis Report
July 27, 2023

Date Time

SDG ID: GCO48357

Client ID:
Project ID: WEST PARISH PUMP STATION - SWSC

Dilution

587 East Middle Turnpike, P.O.Box 370, Manchester, CT 06045
              Tel. (860) 645-1102            Fax (860) 645-0823

Environmental Laboratories, Inc.

< 1.4Silver 1.4 07/25/23 TH SW6010Dmg/Kg 1
< 2.7Arsenic 2.7 07/25/23 TH SW6010Dmg/Kg 1
1410Barium 1.4 07/25/23 TH SW6010Dmg/Kg 1
2.4Cadmium 1.4 07/25/23 TH SW6010Dmg/Kg 1

15.4Chromium 1.4 07/25/23 TH SW6010Dmg/Kg 1
4.67Mercury 0.26 07/14/23 PM SW7471Bmg/Kg 20
1160Lead 14 07/25/23 TH SW6010Dmg/Kg 10
< 5.5Selenium 5.5 07/25/23 TH SW6010Dmg/Kg 1

CompletedMercury Digestion 07/13/23 K/AL SW7471B
CompletedTotal Metals Digest 07/12/23 P/AG SW3050B

Comments:
Results are reported on an ``as received`` basis, and are not corrected for dry weight.

All soils, solids and sludges are reported on a dry weight basis unless otherwise noted in the sample comments.

Phyllis Shiller, Laboratory Director
July 27, 2023

Massachusetts does not offer certification for Soil/Solid matrices.

If you are the client above and have any questions concerning this testing, please do not hesitate to contact Phoenix Client Services at ext.200.  
The contents of this report cannot be discussed with anyone other than the client listed above without their written consent.

Reviewed and Released by: Greg Lawrence, Assistant Lab Director

RL/PQL=Reporting/Practical Quantitation Level  ND=Not Detected   BRL=Below Reporting Level

Ver 1
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Sample Information Custody Information
Matrix:
Location Code:
Rush Request:
P.O.#:

Collected by:
Received by:
Analyzed by:

BULK
TIGHE
Standard
28-2057-078

07/06/23
SR1
see "By" below

NY

Laboratory Data

23-0706-RCR8-NY-14

Phoenix ID: CO48370

07/12/23
15:00
11:52

Parameter Result
RL/
PQL Units Date/Time By Reference

FOR: Attn: Nathan Yergeau
Tighe & Bond
213 Court St, Suite 1100
Middletown, CT 06457

Analysis Report
July 27, 2023

Date Time

SDG ID: GCO48357

Client ID:
Project ID: WEST PARISH PUMP STATION - SWSC

Dilution

587 East Middle Turnpike, P.O.Box 370, Manchester, CT 06045
              Tel. (860) 645-1102            Fax (860) 645-0823

Environmental Laboratories, Inc.

< 1.5Silver 1.5 07/25/23 TH SW6010Dmg/Kg 1
< 3.0Arsenic 3.0 07/25/23 TH SW6010Dmg/Kg 1
26500Barium 15 07/25/23 TH SW6010Dmg/Kg 10
10.9Cadmium 1.5 07/25/23 TH SW6010Dmg/Kg 1
543Chromium 1.5 07/25/23 TH SW6010Dmg/Kg 1
4.80Mercury 0.25 07/14/23 PM SW7471Bmg/Kg 20

48100Lead 150 07/26/23 TH SW6010Dmg/Kg 100
< 6.1Selenium 6.1 07/25/23 TH SW6010Dmg/Kg 1

CompletedMercury Digestion 07/13/23 K/AL SW7471B
CompletedTotal Metals Digest 07/12/23 P/AG SW3050B

Comments:
Results are reported on an ``as received`` basis, and are not corrected for dry weight.

All soils, solids and sludges are reported on a dry weight basis unless otherwise noted in the sample comments.

Phyllis Shiller, Laboratory Director
July 27, 2023

Massachusetts does not offer certification for Soil/Solid matrices.

If you are the client above and have any questions concerning this testing, please do not hesitate to contact Phoenix Client Services at ext.200.  
The contents of this report cannot be discussed with anyone other than the client listed above without their written consent.

Reviewed and Released by: Greg Lawrence, Assistant Lab Director

RL/PQL=Reporting/Practical Quantitation Level  ND=Not Detected   BRL=Below Reporting Level

Ver 1
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Sample Information Custody Information
Matrix:
Location Code:
Rush Request:
P.O.#:

Collected by:
Received by:
Analyzed by:

BULK
TIGHE
Standard
28-2057-078

07/06/23
SR1
see "By" below

NY

Laboratory Data

23-0706-RCR8-NY-15

Phoenix ID: CO48371

07/12/23
15:00
11:52

Parameter Result
RL/
PQL Units Date/Time By Reference

FOR: Attn: Nathan Yergeau
Tighe & Bond
213 Court St, Suite 1100
Middletown, CT 06457

Analysis Report
July 27, 2023

Date Time

SDG ID: GCO48357

Client ID:
Project ID: WEST PARISH PUMP STATION - SWSC

Dilution

587 East Middle Turnpike, P.O.Box 370, Manchester, CT 06045
              Tel. (860) 645-1102            Fax (860) 645-0823

Environmental Laboratories, Inc.

< 2.3Silver 2.3 07/25/23 TH SW6010Dmg/Kg 1
< 4.6Arsenic 4.6 07/25/23 TH SW6010Dmg/Kg 1
13300Barium 23 07/25/23 TH SW6010Dmg/Kg 10
< 2.3Cadmium 2.3 07/25/23 TH SW6010Dmg/Kg 1
25.1Chromium 2.3 07/25/23 TH SW6010Dmg/Kg 1
4.91Mercury 0.26 07/14/23 PM SW7471Bmg/Kg 20
2000Lead 23 07/25/23 TH SW6010Dmg/Kg 10
< 9.3Selenium 9.3 07/25/23 TH SW6010Dmg/Kg 1

CompletedMercury Digestion 07/13/23 K/AL SW7471B
CompletedTotal Metals Digest 07/12/23 P/AG SW3050B

Comments:
Results are reported on an ``as received`` basis, and are not corrected for dry weight.

All soils, solids and sludges are reported on a dry weight basis unless otherwise noted in the sample comments.

Phyllis Shiller, Laboratory Director
July 27, 2023

Massachusetts does not offer certification for Soil/Solid matrices.

If you are the client above and have any questions concerning this testing, please do not hesitate to contact Phoenix Client Services at ext.200.  
The contents of this report cannot be discussed with anyone other than the client listed above without their written consent.

Reviewed and Released by: Greg Lawrence, Assistant Lab Director

RL/PQL=Reporting/Practical Quantitation Level  ND=Not Detected   BRL=Below Reporting Level

Ver 1
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Sample Information Custody Information
Matrix:
Location Code:
Rush Request:
P.O.#:

Collected by:
Received by:
Analyzed by:

BULK
TIGHE
Standard
28-2057-078

07/06/23
SR1
see "By" below

NY

Laboratory Data

23-0706-RCR8-NY-16

Phoenix ID: CO48372

07/12/23
15:00
11:52

Parameter Result
RL/
PQL Units Date/Time By Reference

FOR: Attn: Nathan Yergeau
Tighe & Bond
213 Court St, Suite 1100
Middletown, CT 06457

Analysis Report
July 27, 2023

Date Time

SDG ID: GCO48357

Client ID:
Project ID: WEST PARISH PUMP STATION - SWSC

Dilution

587 East Middle Turnpike, P.O.Box 370, Manchester, CT 06045
              Tel. (860) 645-1102            Fax (860) 645-0823

Environmental Laboratories, Inc.

< 2.0Silver 2.0 07/25/23 TH SW6010Dmg/Kg 1
< 4.1Arsenic 4.1 07/25/23 TH SW6010Dmg/Kg 1
9420Barium 20 07/25/23 TH SW6010Dmg/Kg 10
< 2.0Cadmium 2.0 07/25/23 TH SW6010Dmg/Kg 1
195Chromium 2.0 07/25/23 TH SW6010Dmg/Kg 1
32.3Mercury 1.3 07/14/23 PM SW7471Bmg/Kg 100

11400Lead 200 07/26/23 TH SW6010Dmg/Kg 100
< 8.2Selenium 8.2 07/25/23 TH SW6010Dmg/Kg 1

CompletedMercury Digestion 07/13/23 K/AL SW7471B
CompletedTotal Metals Digest 07/12/23 P/AG SW3050B

Comments:
Results are reported on an ``as received`` basis, and are not corrected for dry weight.

All soils, solids and sludges are reported on a dry weight basis unless otherwise noted in the sample comments.

Phyllis Shiller, Laboratory Director
July 27, 2023

Massachusetts does not offer certification for Soil/Solid matrices.

If you are the client above and have any questions concerning this testing, please do not hesitate to contact Phoenix Client Services at ext.200.  
The contents of this report cannot be discussed with anyone other than the client listed above without their written consent.

Reviewed and Released by: Greg Lawrence, Assistant Lab Director

RL/PQL=Reporting/Practical Quantitation Level  ND=Not Detected   BRL=Below Reporting Level

Ver 1
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Sample Information Custody Information
Matrix:
Location Code:
Rush Request:
P.O.#:

Collected by:
Received by:
Analyzed by:

BULK
TIGHE
Standard
28-2057-078

07/06/23
SR1
see "By" below

NY

Laboratory Data

23-0706-RCR8-NY-17

Phoenix ID: CO48373

07/12/23
15:00
11:52

Parameter Result
RL/
PQL Units Date/Time By Reference

FOR: Attn: Nathan Yergeau
Tighe & Bond
213 Court St, Suite 1100
Middletown, CT 06457

Analysis Report
July 27, 2023

Date Time

SDG ID: GCO48357

Client ID:
Project ID: WEST PARISH PUMP STATION - SWSC

Dilution

587 East Middle Turnpike, P.O.Box 370, Manchester, CT 06045
              Tel. (860) 645-1102            Fax (860) 645-0823

Environmental Laboratories, Inc.

< 1.2Silver 1.2 07/25/23 TH SW6010Dmg/Kg 1
33.7Arsenic 2.4 07/25/23 TH SW6010Dmg/Kg 1
14.9Barium 1.2 07/25/23 TH SW6010Dmg/Kg 1
2.3Cadmium 1.2 07/25/23 TH SW6010Dmg/Kg 1

19.2Chromium 1.2 07/25/23 TH SW6010Dmg/Kg 1
18.7Mercury 1.3 07/14/23 PM SW7471Bmg/Kg 100
7110Lead 120 07/26/23 TH SW6010Dmg/Kg 100
< 4.8Selenium 4.8 07/25/23 TH SW6010Dmg/Kg 1

CompletedMercury Digestion 07/13/23 K/AL SW7471B
CompletedTotal Metals Digest 07/12/23 P/AG SW3050B

Comments:
Results are reported on an ``as received`` basis, and are not corrected for dry weight.

All soils, solids and sludges are reported on a dry weight basis unless otherwise noted in the sample comments.

Phyllis Shiller, Laboratory Director
July 27, 2023

Massachusetts does not offer certification for Soil/Solid matrices.

If you are the client above and have any questions concerning this testing, please do not hesitate to contact Phoenix Client Services at ext.200.  
The contents of this report cannot be discussed with anyone other than the client listed above without their written consent.

Reviewed and Released by: Greg Lawrence, Assistant Lab Director

RL/PQL=Reporting/Practical Quantitation Level  ND=Not Detected   BRL=Below Reporting Level

Ver 1
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Sample Information Custody Information
Matrix:
Location Code:
Rush Request:
P.O.#:

Collected by:
Received by:
Analyzed by:

BULK
TIGHE
Standard
28-2057-078

07/06/23
SR1
see "By" below

NY

Laboratory Data

23-0706-RCR8-NY-18

Phoenix ID: CO48374

07/12/23
15:00
11:52

Parameter Result
RL/
PQL Units Date/Time By Reference

FOR: Attn: Nathan Yergeau
Tighe & Bond
213 Court St, Suite 1100
Middletown, CT 06457

Analysis Report
July 27, 2023

Date Time

SDG ID: GCO48357

Client ID:
Project ID: WEST PARISH PUMP STATION - SWSC

Dilution

587 East Middle Turnpike, P.O.Box 370, Manchester, CT 06045
              Tel. (860) 645-1102            Fax (860) 645-0823

Environmental Laboratories, Inc.

2.5Silver 1.4 07/25/23 TH SW6010Dmg/Kg 1
153Arsenic 2.8 07/25/23 TH SW6010Dmg/Kg 1

16800Barium 14 07/25/23 TH SW6010Dmg/Kg 10
9.4Cadmium 1.4 07/25/23 TH SW6010Dmg/Kg 1
133Chromium 1.4 07/25/23 TH SW6010Dmg/Kg 1
12.9Mercury 1.2 07/14/23 PM SW7471Bmg/Kg 100

57000Lead 1400 07/26/23 TH SW6010Dmg/Kg 1000
< 5.6Selenium 5.6 07/25/23 TH SW6010Dmg/Kg 1

CompletedMercury Digestion 07/13/23 K/AL SW7471B
CompletedTotal Metals Digest 07/12/23 P/AG SW3050B

Comments:
Results are reported on an ``as received`` basis, and are not corrected for dry weight.

All soils, solids and sludges are reported on a dry weight basis unless otherwise noted in the sample comments.

Phyllis Shiller, Laboratory Director
July 27, 2023

Massachusetts does not offer certification for Soil/Solid matrices.

If you are the client above and have any questions concerning this testing, please do not hesitate to contact Phoenix Client Services at ext.200.  
The contents of this report cannot be discussed with anyone other than the client listed above without their written consent.

Reviewed and Released by: Greg Lawrence, Assistant Lab Director

RL/PQL=Reporting/Practical Quantitation Level  ND=Not Detected   BRL=Below Reporting Level

Ver 1
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Sample Information Custody Information
Matrix:
Location Code:
Rush Request:
P.O.#:

Collected by:
Received by:
Analyzed by:

BULK
TIGHE
Standard
28-2057-078

07/06/23
SR1
see "By" below

NY

Laboratory Data

23-0706-RCR8-NY-19

Phoenix ID: CO48375

07/12/23
15:00
11:52

Parameter Result
RL/
PQL Units Date/Time By Reference

FOR: Attn: Nathan Yergeau
Tighe & Bond
213 Court St, Suite 1100
Middletown, CT 06457

Analysis Report
July 27, 2023

Date Time

SDG ID: GCO48357

Client ID:
Project ID: WEST PARISH PUMP STATION - SWSC

Dilution

587 East Middle Turnpike, P.O.Box 370, Manchester, CT 06045
              Tel. (860) 645-1102            Fax (860) 645-0823

Environmental Laboratories, Inc.

1.7Silver 1.1 07/25/23 TH SW6010Dmg/Kg 1
153Arsenic 2.1 07/25/23 TH SW6010Dmg/Kg 1
9020Barium 11 07/25/23 TH SW6010Dmg/Kg 10
9.4Cadmium 1.1 07/25/23 TH SW6010Dmg/Kg 1
575Chromium 11 07/25/23 TH SW6010Dmg/Kg 10
52.8Mercury 1.3 07/14/23 PM SW7471Bmg/Kg 100

38300Lead 110 07/26/23 TH SW6010Dmg/Kg 100
< 4.3Selenium 4.3 07/25/23 TH SW6010Dmg/Kg 1

CompletedMercury Digestion 07/13/23 K/AL SW7471B
CompletedTotal Metals Digest 07/12/23 P/AG SW3050B

Comments:
Results are reported on an ``as received`` basis, and are not corrected for dry weight.

All soils, solids and sludges are reported on a dry weight basis unless otherwise noted in the sample comments.

Phyllis Shiller, Laboratory Director
July 27, 2023

Massachusetts does not offer certification for Soil/Solid matrices.

If you are the client above and have any questions concerning this testing, please do not hesitate to contact Phoenix Client Services at ext.200.  
The contents of this report cannot be discussed with anyone other than the client listed above without their written consent.

Reviewed and Released by: Greg Lawrence, Assistant Lab Director

RL/PQL=Reporting/Practical Quantitation Level  ND=Not Detected   BRL=Below Reporting Level

Ver 1
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Sample Information Custody Information
Matrix:
Location Code:
Rush Request:
P.O.#:

Collected by:
Received by:
Analyzed by:

BULK
TIGHE
Standard
28-2057-078

07/06/23
SR1
see "By" below

NY

Laboratory Data

23-0706-RCR8-NY-20

Phoenix ID: CO48376

07/12/23
15:00
11:52

Parameter Result
RL/
PQL Units Date/Time By Reference

FOR: Attn: Nathan Yergeau
Tighe & Bond
213 Court St, Suite 1100
Middletown, CT 06457

Analysis Report
July 27, 2023

Date Time

SDG ID: GCO48357

Client ID:
Project ID: WEST PARISH PUMP STATION - SWSC

Dilution

587 East Middle Turnpike, P.O.Box 370, Manchester, CT 06045
              Tel. (860) 645-1102            Fax (860) 645-0823

Environmental Laboratories, Inc.

< 1.2Silver 1.2 07/25/23 TH SW6010Dmg/Kg 1
< 2.5Arsenic 2.5 07/25/23 TH SW6010Dmg/Kg 1
13400Barium 12 07/25/23 TH SW6010Dmg/Kg 10
11.2Cadmium 1.2 07/25/23 TH SW6010Dmg/Kg 1
118Chromium 1.2 07/25/23 TH SW6010Dmg/Kg 1
85.8Mercury 2.6 07/14/23 PM SW7471Bmg/Kg 200

175000Lead 1200 07/26/23 TH SW6010Dmg/Kg 1000
< 5.0Selenium 5.0 07/25/23 TH SW6010Dmg/Kg 1

CompletedMercury Digestion 07/13/23 K/AL SW7471B
CompletedTotal Metals Digest 07/12/23 P/AG SW3050B

Comments:
Results are reported on an ``as received`` basis, and are not corrected for dry weight.

All soils, solids and sludges are reported on a dry weight basis unless otherwise noted in the sample comments.

Phyllis Shiller, Laboratory Director
July 27, 2023

Massachusetts does not offer certification for Soil/Solid matrices.

If you are the client above and have any questions concerning this testing, please do not hesitate to contact Phoenix Client Services at ext.200.  
The contents of this report cannot be discussed with anyone other than the client listed above without their written consent.

Reviewed and Released by: Greg Lawrence, Assistant Lab Director

RL/PQL=Reporting/Practical Quantitation Level  ND=Not Detected   BRL=Below Reporting Level

Ver 1
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Sample Information Custody Information
Matrix:
Location Code:
Rush Request:
P.O.#:

Collected by:
Received by:
Analyzed by:

BULK
TIGHE
Standard
28-2057-078

07/06/23
SR1
see "By" below

NY

Laboratory Data

23-0706-RCR8-NY-21

Phoenix ID: CO48377

07/12/23
15:00
11:52

Parameter Result
RL/
PQL Units Date/Time By Reference

FOR: Attn: Nathan Yergeau
Tighe & Bond
213 Court St, Suite 1100
Middletown, CT 06457

Analysis Report
July 27, 2023

Date Time

SDG ID: GCO48357

Client ID:
Project ID: WEST PARISH PUMP STATION - SWSC

Dilution

587 East Middle Turnpike, P.O.Box 370, Manchester, CT 06045
              Tel. (860) 645-1102            Fax (860) 645-0823

Environmental Laboratories, Inc.

< 2.5Silver 2.5 07/25/23 TH SW6010Dmg/Kg 1
< 5.0Arsenic 5.0 07/25/23 TH SW6010Dmg/Kg 1
65.8Barium 2.5 07/25/23 TH SW6010Dmg/Kg 1
4.1Cadmium 2.5 07/25/23 TH SW6010Dmg/Kg 1

3160Chromium 25 07/25/23 TH SW6010Dmg/Kg 10
14.4Mercury 1.3 07/14/23 PM SW7471Bmg/Kg 100
3050Lead 25 07/25/23 TH SW6010Dmg/Kg 10
< 9.9Selenium 9.9 07/25/23 TH SW6010Dmg/Kg 1

CompletedMercury Digestion 07/13/23 K/AL SW7471B
CompletedTotal Metals Digest 07/12/23 P/AG SW3050B

Comments:
Results are reported on an ``as received`` basis, and are not corrected for dry weight.

All soils, solids and sludges are reported on a dry weight basis unless otherwise noted in the sample comments.

Phyllis Shiller, Laboratory Director
July 27, 2023

Massachusetts does not offer certification for Soil/Solid matrices.

If you are the client above and have any questions concerning this testing, please do not hesitate to contact Phoenix Client Services at ext.200.  
The contents of this report cannot be discussed with anyone other than the client listed above without their written consent.

Reviewed and Released by: Greg Lawrence, Assistant Lab Director

RL/PQL=Reporting/Practical Quantitation Level  ND=Not Detected   BRL=Below Reporting Level

Ver 1
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Sample Information Custody Information
Matrix:
Location Code:
Rush Request:
P.O.#:

Collected by:
Received by:
Analyzed by:

BULK
TIGHE
Standard
28-2057-078

07/06/23
SR1
see "By" below

NY

Laboratory Data

23-0706-RCR8-NY-22

Phoenix ID: CO48378

07/12/23
15:00
11:52

Parameter Result
RL/
PQL Units Date/Time By Reference

FOR: Attn: Nathan Yergeau
Tighe & Bond
213 Court St, Suite 1100
Middletown, CT 06457

Analysis Report
July 27, 2023

Date Time

SDG ID: GCO48357

Client ID:
Project ID: WEST PARISH PUMP STATION - SWSC

Dilution

587 East Middle Turnpike, P.O.Box 370, Manchester, CT 06045
              Tel. (860) 645-1102            Fax (860) 645-0823

Environmental Laboratories, Inc.

< 1.1Silver 1.1 07/25/23 TH SW6010Dmg/Kg 1
47.9Arsenic 2.1 07/25/23 TH SW6010Dmg/Kg 1
89.5Barium 1.1 07/25/23 TH SW6010Dmg/Kg 1
2.7Cadmium 1.1 07/25/23 TH SW6010Dmg/Kg 1

1170Chromium 11 07/25/23 TH SW6010Dmg/Kg 10
0.72Mercury 0.03 07/14/23 PM SW7471Bmg/Kg 2
1430Lead 11 07/25/23 TH SW6010Dmg/Kg 10
< 4.3Selenium 4.3 07/25/23 TH SW6010Dmg/Kg 1

CompletedMercury Digestion 07/13/23 K/AL SW7471B
CompletedTotal Metals Digest 07/12/23 P/AG SW3050B

Comments:
Results are reported on an ``as received`` basis, and are not corrected for dry weight.

All soils, solids and sludges are reported on a dry weight basis unless otherwise noted in the sample comments.

Phyllis Shiller, Laboratory Director
July 27, 2023

Massachusetts does not offer certification for Soil/Solid matrices.

If you are the client above and have any questions concerning this testing, please do not hesitate to contact Phoenix Client Services at ext.200.  
The contents of this report cannot be discussed with anyone other than the client listed above without their written consent.

Reviewed and Released by: Greg Lawrence, Assistant Lab Director

RL/PQL=Reporting/Practical Quantitation Level  ND=Not Detected   BRL=Below Reporting Level

Ver 1
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Sample Information Custody Information
Matrix:
Location Code:
Rush Request:
P.O.#:

Collected by:
Received by:
Analyzed by:

BULK
TIGHE
Standard
28-2057-078

07/06/23
SR1
see "By" below

NY

Laboratory Data

23-0706-RCR8-NY-23

Phoenix ID: CO48379

07/12/23
15:00
11:52

Parameter Result
RL/
PQL Units Date/Time By Reference

FOR: Attn: Nathan Yergeau
Tighe & Bond
213 Court St, Suite 1100
Middletown, CT 06457

Analysis Report
July 27, 2023

Date Time

SDG ID: GCO48357

Client ID:
Project ID: WEST PARISH PUMP STATION - SWSC

Dilution

587 East Middle Turnpike, P.O.Box 370, Manchester, CT 06045
              Tel. (860) 645-1102            Fax (860) 645-0823

Environmental Laboratories, Inc.

< 1.8Silver 1.8 07/25/23 TH SW6010Dmg/Kg 1
23.1Arsenic 3.6 07/25/23 TH SW6010Dmg/Kg 1
3870Barium 1.8 07/25/23 TH SW6010Dmg/Kg 1
< 1.8Cadmium 1.8 07/25/23 TH SW6010Dmg/Kg 1
80.0Chromium 1.8 07/25/23 TH SW6010Dmg/Kg 1
0.74Mercury 0.03 07/14/23 PM SW7471Bmg/Kg 2
4500Lead 18 07/25/23 TH SW6010Dmg/Kg 10
< 7.1Selenium 7.1 07/25/23 TH SW6010Dmg/Kg 1

CompletedMercury Digestion 07/13/23 K/AL SW7471B
CompletedTotal Metals Digest 07/12/23 P/AG SW3050B

Comments:
Results are reported on an ``as received`` basis, and are not corrected for dry weight.

All soils, solids and sludges are reported on a dry weight basis unless otherwise noted in the sample comments.

Phyllis Shiller, Laboratory Director
July 27, 2023

Massachusetts does not offer certification for Soil/Solid matrices.

If you are the client above and have any questions concerning this testing, please do not hesitate to contact Phoenix Client Services at ext.200.  
The contents of this report cannot be discussed with anyone other than the client listed above without their written consent.

Reviewed and Released by: Greg Lawrence, Assistant Lab Director

RL/PQL=Reporting/Practical Quantitation Level  ND=Not Detected   BRL=Below Reporting Level

Ver 1
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Sample Information Custody Information
Matrix:
Location Code:
Rush Request:
P.O.#:

Collected by:
Received by:
Analyzed by:

BULK
TIGHE
Standard
28-2057-078

07/06/23
SR1
see "By" below

NY

Laboratory Data

23-0706-RCR8-NY-24

Phoenix ID: CO48380

07/12/23
15:00
11:52

Parameter Result
RL/
PQL Units Date/Time By Reference

FOR: Attn: Nathan Yergeau
Tighe & Bond
213 Court St, Suite 1100
Middletown, CT 06457

Analysis Report
July 27, 2023

Date Time

SDG ID: GCO48357

Client ID:
Project ID: WEST PARISH PUMP STATION - SWSC

Dilution

587 East Middle Turnpike, P.O.Box 370, Manchester, CT 06045
              Tel. (860) 645-1102            Fax (860) 645-0823

Environmental Laboratories, Inc.

< 1.4Silver 1.4 07/25/23 TH SW6010Dmg/Kg 1
< 2.9Arsenic 2.9 07/25/23 TH SW6010Dmg/Kg 1
42900Barium 14 07/25/23 TH SW6010Dmg/Kg 10
< 1.4Cadmium 1.4 07/25/23 TH SW6010Dmg/Kg 1
6.4Chromium 1.4 07/25/23 TH SW6010Dmg/Kg 1

< 0.03Mercury 0.03 07/14/23 PM SW7471Bmg/Kg 2
11.5Lead 1.4 07/25/23 TH SW6010Dmg/Kg 1
< 5.7Selenium 5.7 07/25/23 TH SW6010Dmg/Kg 1

CompletedMercury Digestion 07/13/23 K/AL SW7471B
CompletedTotal Metals Digest 07/12/23 P/AG SW3050B

Comments:
Results are reported on an ``as received`` basis, and are not corrected for dry weight.

All soils, solids and sludges are reported on a dry weight basis unless otherwise noted in the sample comments.

Phyllis Shiller, Laboratory Director
July 27, 2023

Massachusetts does not offer certification for Soil/Solid matrices.

If you are the client above and have any questions concerning this testing, please do not hesitate to contact Phoenix Client Services at ext.200.  
The contents of this report cannot be discussed with anyone other than the client listed above without their written consent.

Reviewed and Released by: Greg Lawrence, Assistant Lab Director

RL/PQL=Reporting/Practical Quantitation Level  ND=Not Detected   BRL=Below Reporting Level

Ver 1
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QA/QC Data

Parameter
            Blk
Blank   RL

MS
%

MSD
%

MS
RPD

QA/QC Report
July 27, 2023

587 East Middle Turnpike, P.O.Box 370, Manchester, CT 06045
Tel. (860) 645-1102

Environmental Laboratories, Inc.

SDG I.D.: GCO48357

LCS
%

Dup
RPD

LCSD
%

LCS
RPD

%
Rec

Limits

%
RPD

Limits
Sample
Result

Dup
Result

QA/QC Batch 686796 (mg/kg), QC Sample No: CO47975 2X (CO48357, CO48358, CO48359, CO48360, CO48361)
Mercury - Soil 75.6BRL 11114.3 111 0.0 75 - 125 200.13 0.150.02

Additional Mercury criteria: LCS acceptance range for waters is 80-120% and for soils is 75-125%

Comment:

QA/QC Batch 686795 (mg/kg), QC Sample No: CO48387 2X (CO48362)
Mercury - Soil 100 107BRL 6.8110NC 106 3.7 75 - 125 20<0.03 <0.030.03

Additional Mercury criteria: LCS acceptance range for waters is 80-120% and for soils is 75-125%

Comment:

QA/QC Batch 686797 (mg/kg), QC Sample No: CO48520 2X (CO48363, CO48364, CO48365, CO48366, CO48367, CO48368, 
CO48369, CO48370, CO48371, CO48372, CO48373, CO48374, CO48375, CO48376, CO48377, CO48378, CO48379, CO48380)
Mercury - Soil 102 85.8BRL 17.399.9NC 104 4.0 75 - 125 20<0.03 <0.030.03

Additional Mercury criteria: LCS acceptance range for waters is 80-120% and for soils is 75-125%

Comment:

QA/QC Batch 686697 (mg/kg), QC Sample No: CO47982 (CO48357, CO48358, CO48359, CO48360, CO48361)

ICP Metals - Soil
Arsenic 93.0BRL 95.6NC 105 9.4 75 - 125 351.71 1.600.67
Barium 102BRL 10215.1 111 8.5 75 - 125 3522.8 19.60.33
Cadmium 93.1BRL 98.5NC 103 4.5 75 - 125 350.56 0.560.33
Chromium 93.2BRL 93.77.50 105 11.4 75 - 125 3511.0 10.20.33
Lead 80.8BRL 94.612.6 101 6.5 75 - 125 35118 1040.33
Selenium 91.7BRL 95.3NC 105 9.7 75 - 125 35<1.4 <1.41.3
Silver 90.7BRL 94.4NC 102 7.7 75 - 125 35<0.36 <0.350.33

Additional: LCS acceptance range is 80-120% MS acceptance range  75-125%.

Comment:

QA/QC Batch 686698 (mg/kg), QC Sample No: CO48520 (CO48362, CO48363, CO48364, CO48365, CO48366, CO48367, 
CO48368, CO48369, CO48370, CO48371, CO48372, CO48373, CO48374, CO48375, CO48376, CO48377, CO48378, CO48379, 
CO48380)
ICP Metals - Soil
Arsenic 96.2BRL 103NC 104 1.0 75 - 125 351.16 0.960.67
Barium 83.1BRL 99.177.1 100 0.9 r75 - 125 3540.6 18.00.33
Cadmium 101BRL 106NC 103 2.9 75 - 125 35<0.31 <0.300.33
Chromium 98.3BRL 10615.3 104 1.9 75 - 125 355.99 6.980.33
Lead 96.6BRL 97.925.5 98.4 0.5 75 - 125 354.11 3.180.33
Selenium 97.9BRL 107NC 107 0.0 75 - 125 35<1.2 <1.21.3
Silver 93.6BRL 99.5NC 98.9 0.6 75 - 125 35<0.31 <0.300.33

Additional: LCS acceptance range is 80-120% MS acceptance range  75-125%.

Comment:

r = This parameter is outside laboratory RPD specified recovery limits.
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QA/QC Data

Parameter
            Blk
Blank   RL

MS
%

MSD
%

MS
RPD

SDG I.D.: GCO48357

LCS
%

Dup
RPD

LCSD
%

LCS
RPD

%
Rec

Limits

%
RPD

Limits
Sample
Result

Dup
Result

MS - Matrix Spike
Phyllis Shiller, Laboratory Director

If there are any questions regarding this data, please call Phoenix Client Services at extension 200.

July 27, 2023
MS Dup - Matrix Spike Duplicate

RPD - Relative Percent Difference
LCS - Laboratory Control Sample
LCSD - Laboratory Control Sample Duplicate

NC - No Criteria
Intf - Interference
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Sample Criteria Exceedances ReportThursday, July 27, 2023

Acode Phoenix Analyte CriteriaResult RLSampNo
Analysis

UnitsCriteria

GCO48357 - TIGHECriteria: None

RL
Criteria

State: MA

#Type!*** No Data to Display ***

Phoenix Laboratories does not assume responsibility for the data contained in this exceedance report.  It is provided as an additional tool to identify requested criteria exceedences.  All efforts are 
made to ensure the accuracy of the data (obtained from appropriate agencies).  A lack of exceedence information does not necessarily suggest conformance to the criteria.  It is ultimately the site 
professional's responsibility to determine appropriate compliance.
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Analysis Comments
July 27, 2023

587 East Middle Turnpike, P.O.Box 370, Manchester, CT 06045
              Tel. (860) 645-1102            Fax (860) 645-0823

Environmental Laboratories, Inc.

SDG I.D.: GCO48357

The following analysis comments are made regarding exceptions to criteria not already noted in the Analysis Report or 
QA/QC Report: None.
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APPENDIX C 

SUMMARY OF WASTE CHARACTERIZATION SAMPLING (TCLP)
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 02 83 00 APPENDIX C

SUMMARY OF WASTE CHARACTERIZATION SAMPLING (TCLP)

WEST PARISH PUMP STATION - SWSC

1515 GRANVILLE ROAD, WESTFIELD, MASSACHUSETTS

Sample ID Location(s) Parameters
Results 

(mg/L)

US EPA Allowable 

Limits (mg/L)
Comments

Silver <0.10 5.0

Arsenic <0.10 5.0

Barium 1.76 100.0

Cadmium <0.050 1.0

Chromium <0.10 5.0

Mercury 0.0012 0.2

Lead 0.48 5.0

Selenium <0.10 1.0

Results (µg/L)
US EPA Allowable 

Limits (µg/L)

PCBs ND 10.0

Silver <0.10 5.0

Arsenic <0.10 5.0

Barium 1.63 100.0

Cadmium <0.050 1.0

Chromium <0.10 5.0

Mercury <0.0002 0.2

Lead <0.10 5.0

Selenium <0.10 1.0

Results (µg/L)
US EPA Allowable 

Limits (µg/L)

PCBs ND 10.0

Silver <0.10 5.0

Arsenic <0.10 5.0

Barium 3.76 100.0

Cadmium <0.050 1.0

Chromium <0.10 5.0

Mercury <0.0002 0.2

Lead <0.10 5.0

Selenium <0.10 1.0

Results (µg/L)
US EPA Allowable 

Limits (µg/L)

PCBs ND 10.0

Large Regulator House23-0706-PCLP-NY-01
99% Concrete (Painted & Unpainted), 1% Painted 

Wood

Large Regulator House23-0706-PCLP-NY-02
99% Concrete (Painted & Unpainted), 1% Painted 

Wood

23-0706-PCLP-NY-03 Large Regulator House
99% Concrete (Painted & Unpainted), 1% Painted 

Wood
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 02 83 00 APPENDIX C

SUMMARY OF WASTE CHARACTERIZATION SAMPLING (TCLP)

WEST PARISH PUMP STATION - SWSC

1515 GRANVILLE ROAD, WESTFIELD, MASSACHUSETTS

Sample ID Location(s) Parameters
Results 

(mg/L)

US EPA Allowable 

Limits (mg/L)
Comments

Silver <0.10 5.0

Arsenic <0.10 5.0

Barium 0.89 100.0

Cadmium <0.050 1.0

Chromium <0.10 5.0

Mercury <0.0002 0.2

Lead <0.10 5.0

Selenium <0.10 1.0

Results (µg/L)
US EPA Allowable 

Limits (µg/L)

PCBs ND 10.0

Silver <0.10 5.0

Arsenic <0.10 5.0

Barium 1.22 100.0

Cadmium <0.050 1.0

Chromium <0.10 5.0

Mercury <0.0002 0.2

Lead <0.10 5.0

Selenium <0.10 1.0

Results (µg/L)
US EPA Allowable 

Limits (µg/L)

PCBs 1.4 10.0

Legend:

Survey Performed By: Nathan Yergeau mg/L = Milligrams per Liter

µg/L = Micrograms per Liter

23-0706-PCLP-NY-05 Small Regulator House
99% Concrete (Painted & Unpainted), 1% CMU 

(Painted & Unpainted)

Survey Date(s): July 5 & 6, 2023

Small Regulator House23-0706-PCLP-NY-04
99% Concrete (Painted & Unpainted), 1% CMU 

(Painted & Unpainted)
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APPENDIX D 

WASTE CHARACTERIZATION LABORATORY DATA 
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CO48381 - CO48385

Tuesday, July 25, 2023

Sample ID#s:

Attn: Nathan Yergeau
Tighe & Bond
213 Court St, Suite 1100
Middletown, CT 06457

SDG ID: GCO48381
Project ID: WEST PARISH PUMP STATION - SWSC

Sincerely yours,

Laboratory Director
Phyllis Shiller

If you are the client above and have any questions concerning this testing, please do 
not hesitate to contact Phoenix Client Services at ext.200.  The contents of this report 
cannot be discussed with anyone other than the client listed above without their 
written consent.

NELAC - #NY11301
CT Lab Registration #PH-0618
MA Lab Registration #M-CT007
ME Lab Registration #CT-007
NH Lab Registration #213693-A,B

NJ Lab Registration #CT-003
NY Lab Registration #11301
PA Lab Registration #68-03530
RI Lab Registration #63
VT Lab Registration #VT11301

This laboratory is in compliance with the NELAC requirements of procedures used 
except where indicated.

This report contains results for the parameters tested, under the sampling conditions 
described on the Chain Of Custody, as received by the laboratory.  This report is 
incomplete unless all pages indicated in the pagination at the bottom of the page are 
included.

A scanned version of the COC form accompanies the analytical report and is an exact 
duplicate of the original.

587 East Middle Turnpike, P.O. Box 370, Manchester, CT 06040
Telephone (860) 645-1102
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Sample Id Cross Reference
July 25, 2023

587 East Middle Turnpike, P.O.Box 370, Manchester, CT 06045
              Tel. (860) 645-1102            Fax (860) 645-0823

Environmental Laboratories, Inc.

SDG I.D.: GCO48381

Client Id Lab Id Matrix

Project ID: WEST PARISH PUMP STATION - SWSC

23-0706-PCLP-NY-01 CO48381 CONCRETE
23-0706-PCLP-NY-02 CO48382 CONCRETE
23-0706-PCLP-NY-03 CO48383 CONCRETE
23-0706-PCLP-NY-04 CO48384 CONCRETE
23-0706-PCLP-NY-05 CO48385 CONCRETE
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Sample Information Custody Information
Matrix:
Location Code:
Rush Request:
P.O.#:

Collected by:
Received by:
Analyzed by:

CONCRETE
TIGHE
Standard
28-2057-078

07/06/23
SR1
see "By" below

NY

Laboratory Data

23-0706-PCLP-NY-01

Phoenix ID: CO48381

07/12/23
15:00
11:52

Parameter Result
RL/
PQL Units Date/Time By Reference

FOR: Attn: Nathan Yergeau
Tighe & Bond
213 Court St, Suite 1100
Middletown, CT 06457

Analysis Report
July 25, 2023

Date Time

SDG ID: GCO48381

Client ID:
Project ID: WEST PARISH PUMP STATION - SWSC

Dilution

587 East Middle Turnpike, P.O.Box 370, Manchester, CT 06045
              Tel. (860) 645-1102            Fax (860) 645-0823

Environmental Laboratories, Inc.

< 0.10TCLP Silver 0.10 07/24/23 CPP SW846 1311/6010mg/L 1
< 0.10TCLP Arsenic 0.10 07/24/23 CPP SW846 1311/6010mg/L 1
1.76TCLP Barium 0.10 07/24/23 CPP SW846 1311/6010mg/L 1

< 0.050TCLP Cadmium 0.050 07/24/23 CPP SW846 1311/6010mg/L 1
< 0.10TCLP Chromium 0.10 07/24/23 CPP SW846 1311/6010mg/L 1
0.0012TCLP Mercury 0.0002 07/13/23 AL1 SW846 1311/7470mg/L 1
0.48TCLP Lead 0.10 07/24/23 CPP SW846 1311/6010mg/L 1

< 0.10TCLP Selenium 0.10 07/24/23 CPP SW846 1311/6010Dmg/L 1
CompletedTCLP Metals Digestion 07/13/23 ZT/AL/AL SW3010A

CompletedTCLP PCB Extraction 07/13/23 I/I SW3510C/SW3520C

CompletedTCLP Digestion Mercury 07/13/23 ZT/AL/AL SW7470A
CompletedTCLP Extraction for Metals 07/12/23 AL SW1311
CompletedTCLP Extraction for Organics 07/12/23 AL SW1311

TCLP Polychlorinated Biphenyls
NDPCB-1016 1.0 07/14/23 SC SW8082Aug/L 1
NDPCB-1221 1.0 07/14/23 SC SW8082Aug/L 1
NDPCB-1232 1.0 07/14/23 SC SW8082Aug/L 1
NDPCB-1242 1.0 07/14/23 SC SW8082Aug/L 1
NDPCB-1248 1.0 07/14/23 SC SW8082Aug/L 1
NDPCB-1254 1.0 07/14/23 SC SW8082Aug/L 1
NDPCB-1260 1.0 07/14/23 SC SW8082Aug/L 1
NDPCB-1262 1.0 07/14/23 SC SW8082Aug/L 1
NDPCB-1268 1.0 07/14/23 SC SW8082Aug/L 1

QA/QC Surrogates
95%DCBP (Surrogate Rec) 07/14/23 SC 30 - 150 %% 1
97%DCBP (Surrogate Rec) (Confirmation) 07/14/23 SC 30 - 150 %% 1

Ver 1
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23-0706-PCLP-NY-01
Phoenix I.D.: CO48381

Client ID:
WEST PARISH PUMP STATION - SWSCProject ID:

Parameter Result
RL/
PQL Units Date/Time ByDilution Reference

70%TCMX (Surrogate Rec) 07/14/23 SC 30 - 150 %% 1
67%TCMX (Surrogate Rec) (Confirmation) 07/14/23 SC 30 - 150 %% 1

Comments:

Phyllis Shiller, Laboratory Director
July 25, 2023

If you are the client above and have any questions concerning this testing, please do not hesitate to contact Phoenix Client Services at ext.200.  
The contents of this report cannot be discussed with anyone other than the client listed above without their written consent.

Reviewed and Released by: Greg Lawrence, Assistant Lab Director

RL/PQL=Reporting/Practical Quantitation Level  ND=Not Detected   BRL=Below Reporting Level
QA/QC Surrogates: Surrogates are compounds (preceeded with a %) added by the lab to determine analysis efficiency.  Surrogate 
results(%) listed in the report are not "detected" compounds.

Ver 1
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Sample Information Custody Information
Matrix:
Location Code:
Rush Request:
P.O.#:

Collected by:
Received by:
Analyzed by:

CONCRETE
TIGHE
Standard
28-2057-078

07/06/23
SR1
see "By" below

NY

Laboratory Data

23-0706-PCLP-NY-02

Phoenix ID: CO48382

07/12/23
15:00
11:52

Parameter Result
RL/
PQL Units Date/Time By Reference

FOR: Attn: Nathan Yergeau
Tighe & Bond
213 Court St, Suite 1100
Middletown, CT 06457

Analysis Report
July 25, 2023

Date Time

SDG ID: GCO48381

Client ID:
Project ID: WEST PARISH PUMP STATION - SWSC

Dilution

587 East Middle Turnpike, P.O.Box 370, Manchester, CT 06045
              Tel. (860) 645-1102            Fax (860) 645-0823

Environmental Laboratories, Inc.

< 0.10TCLP Silver 0.10 07/24/23 CPP SW846 1311/6010mg/L 1
< 0.10TCLP Arsenic 0.10 07/24/23 CPP SW846 1311/6010mg/L 1
1.63TCLP Barium 0.10 07/24/23 CPP SW846 1311/6010mg/L 1

< 0.050TCLP Cadmium 0.050 07/24/23 CPP SW846 1311/6010mg/L 1
< 0.10TCLP Chromium 0.10 07/24/23 CPP SW846 1311/6010mg/L 1

< 0.0002TCLP Mercury 0.0002 07/13/23 AL1 SW846 1311/7470mg/L 1
< 0.10TCLP Lead 0.10 07/24/23 CPP SW846 1311/6010mg/L 1
< 0.10TCLP Selenium 0.10 07/24/23 CPP SW846 1311/6010Dmg/L 1

CompletedTCLP Metals Digestion 07/13/23 ZT/AL/AL SW3010A

CompletedTCLP PCB Extraction 07/13/23 I/I SW3510C/SW3520C

CompletedTCLP Digestion Mercury 07/13/23 ZT/AL/AL SW7470A
CompletedTCLP Extraction for Metals 07/12/23 AL SW1311
CompletedTCLP Extraction for Organics 07/12/23 AL SW1311

TCLP Polychlorinated Biphenyls
NDPCB-1016 1.0 07/14/23 SC SW8082Aug/L 1
NDPCB-1221 1.0 07/14/23 SC SW8082Aug/L 1
NDPCB-1232 1.0 07/14/23 SC SW8082Aug/L 1
NDPCB-1242 1.0 07/14/23 SC SW8082Aug/L 1
NDPCB-1248 1.0 07/14/23 SC SW8082Aug/L 1
NDPCB-1254 1.0 07/14/23 SC SW8082Aug/L 1
NDPCB-1260 1.0 07/14/23 SC SW8082Aug/L 1
NDPCB-1262 1.0 07/14/23 SC SW8082Aug/L 1
NDPCB-1268 1.0 07/14/23 SC SW8082Aug/L 1

QA/QC Surrogates
90%DCBP (Surrogate Rec) 07/14/23 SC 30 - 150 %% 1
93%DCBP (Surrogate Rec) (Confirmation) 07/14/23 SC 30 - 150 %% 1

Ver 1
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23-0706-PCLP-NY-02
Phoenix I.D.: CO48382

Client ID:
WEST PARISH PUMP STATION - SWSCProject ID:

Parameter Result
RL/
PQL Units Date/Time ByDilution Reference

65%TCMX (Surrogate Rec) 07/14/23 SC 30 - 150 %% 1
65%TCMX (Surrogate Rec) (Confirmation) 07/14/23 SC 30 - 150 %% 1

Comments:

Phyllis Shiller, Laboratory Director
July 25, 2023

If you are the client above and have any questions concerning this testing, please do not hesitate to contact Phoenix Client Services at ext.200.  
The contents of this report cannot be discussed with anyone other than the client listed above without their written consent.

Reviewed and Released by: Greg Lawrence, Assistant Lab Director

RL/PQL=Reporting/Practical Quantitation Level  ND=Not Detected   BRL=Below Reporting Level
QA/QC Surrogates: Surrogates are compounds (preceeded with a %) added by the lab to determine analysis efficiency.  Surrogate 
results(%) listed in the report are not "detected" compounds.

Ver 1
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Sample Information Custody Information
Matrix:
Location Code:
Rush Request:
P.O.#:

Collected by:
Received by:
Analyzed by:

CONCRETE
TIGHE
Standard
28-2057-078

07/06/23
SR1
see "By" below

NY

Laboratory Data

23-0706-PCLP-NY-03

Phoenix ID: CO48383

07/12/23
15:00
11:52

Parameter Result
RL/
PQL Units Date/Time By Reference

FOR: Attn: Nathan Yergeau
Tighe & Bond
213 Court St, Suite 1100
Middletown, CT 06457

Analysis Report
July 25, 2023

Date Time

SDG ID: GCO48381

Client ID:
Project ID: WEST PARISH PUMP STATION - SWSC

Dilution

587 East Middle Turnpike, P.O.Box 370, Manchester, CT 06045
              Tel. (860) 645-1102            Fax (860) 645-0823

Environmental Laboratories, Inc.

< 0.10TCLP Silver 0.10 07/13/23 IE SW846 1311/6010mg/L 1
< 0.10TCLP Arsenic 0.10 07/13/23 IE SW846 1311/6010mg/L 1
3.76TCLP Barium 0.10 07/13/23 IE SW846 1311/6010mg/L 1

< 0.050TCLP Cadmium 0.050 07/13/23 IE SW846 1311/6010mg/L 1
< 0.10TCLP Chromium 0.10 07/13/23 IE SW846 1311/6010mg/L 1

< 0.0002TCLP Mercury 0.0002 07/13/23 AL1 SW846 1311/7470mg/L 1
< 0.10TCLP Lead 0.10 07/13/23 IE SW846 1311/6010mg/L 1
< 0.10TCLP Selenium 0.10 07/13/23 IE SW846 1311/6010Dmg/L 1

CompletedTCLP Metals Digestion 07/13/23 ZT/AL/AL SW3010A

CompletedTCLP PCB Extraction 07/13/23 I/I SW3510C/SW3520C

CompletedTCLP Digestion Mercury 07/13/23 ZT/AL/AL SW7470A
CompletedTCLP Extraction for Metals 07/12/23 AL SW1311
CompletedTCLP Extraction for Organics 07/12/23 AL SW1311

TCLP Polychlorinated Biphenyls
NDPCB-1016 1.0 07/14/23 SC SW8082Aug/L 1
NDPCB-1221 1.0 07/14/23 SC SW8082Aug/L 1
NDPCB-1232 1.0 07/14/23 SC SW8082Aug/L 1
NDPCB-1242 1.0 07/14/23 SC SW8082Aug/L 1
NDPCB-1248 1.0 07/14/23 SC SW8082Aug/L 1
NDPCB-1254 1.0 07/14/23 SC SW8082Aug/L 1
NDPCB-1260 1.0 07/14/23 SC SW8082Aug/L 1
NDPCB-1262 1.0 07/14/23 SC SW8082Aug/L 1
NDPCB-1268 1.0 07/14/23 SC SW8082Aug/L 1

QA/QC Surrogates
91%DCBP (Surrogate Rec) 07/14/23 SC 30 - 150 %% 1
94%DCBP (Surrogate Rec) (Confirmation) 07/14/23 SC 30 - 150 %% 1

Ver 1

Page 7 of 17

La
st

 M
od

ifi
ed

: 0
2/

28
/2

02
4 

at
 1

0:
41

A
M

 E
S

T



23-0706-PCLP-NY-03
Phoenix I.D.: CO48383

Client ID:
WEST PARISH PUMP STATION - SWSCProject ID:

Parameter Result
RL/
PQL Units Date/Time ByDilution Reference

78%TCMX (Surrogate Rec) 07/14/23 SC 30 - 150 %% 1
78%TCMX (Surrogate Rec) (Confirmation) 07/14/23 SC 30 - 150 %% 1

Comments:

Phyllis Shiller, Laboratory Director
July 25, 2023

If you are the client above and have any questions concerning this testing, please do not hesitate to contact Phoenix Client Services at ext.200.  
The contents of this report cannot be discussed with anyone other than the client listed above without their written consent.

Reviewed and Released by: Greg Lawrence, Assistant Lab Director

RL/PQL=Reporting/Practical Quantitation Level  ND=Not Detected   BRL=Below Reporting Level
QA/QC Surrogates: Surrogates are compounds (preceeded with a %) added by the lab to determine analysis efficiency.  Surrogate 
results(%) listed in the report are not "detected" compounds.

Ver 1
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Sample Information Custody Information
Matrix:
Location Code:
Rush Request:
P.O.#:

Collected by:
Received by:
Analyzed by:

CONCRETE
TIGHE
Standard
28-2057-078

07/06/23
SR1
see "By" below

NY

Laboratory Data

23-0706-PCLP-NY-04

Phoenix ID: CO48384

07/12/23
15:00
11:52

Parameter Result
RL/
PQL Units Date/Time By Reference

FOR: Attn: Nathan Yergeau
Tighe & Bond
213 Court St, Suite 1100
Middletown, CT 06457

Analysis Report
July 25, 2023

Date Time

SDG ID: GCO48381

Client ID:
Project ID: WEST PARISH PUMP STATION - SWSC

Dilution

587 East Middle Turnpike, P.O.Box 370, Manchester, CT 06045
              Tel. (860) 645-1102            Fax (860) 645-0823

Environmental Laboratories, Inc.

< 0.10TCLP Silver 0.10 07/13/23 IE SW846 1311/6010mg/L 1
< 0.10TCLP Arsenic 0.10 07/13/23 IE SW846 1311/6010mg/L 1
0.89TCLP Barium 0.10 07/13/23 IE SW846 1311/6010mg/L 1

< 0.050TCLP Cadmium 0.050 07/13/23 IE SW846 1311/6010mg/L 1
< 0.10TCLP Chromium 0.10 07/13/23 IE SW846 1311/6010mg/L 1

< 0.0002TCLP Mercury 0.0002 07/13/23 AL1 SW846 1311/7470mg/L 1
< 0.10TCLP Lead 0.10 07/13/23 IE SW846 1311/6010mg/L 1
< 0.10TCLP Selenium 0.10 07/13/23 IE SW846 1311/6010Dmg/L 1

CompletedTCLP Metals Digestion 07/13/23 ZT/AL/AL SW3010A

CompletedTCLP PCB Extraction 07/13/23 I/I SW3510C/SW3520C

CompletedTCLP Digestion Mercury 07/13/23 ZT/AL/AL SW7470A
CompletedTCLP Extraction for Metals 07/12/23 AL SW1311
CompletedTCLP Extraction for Organics 07/12/23 AL SW1311

TCLP Polychlorinated Biphenyls
NDPCB-1016 1.0 07/14/23 SC SW8082Aug/L 1
NDPCB-1221 1.0 07/14/23 SC SW8082Aug/L 1
NDPCB-1232 1.0 07/14/23 SC SW8082Aug/L 1
NDPCB-1242 1.0 07/14/23 SC SW8082Aug/L 1
NDPCB-1248 1.0 07/14/23 SC SW8082Aug/L 1
NDPCB-1254 1.0 07/14/23 SC SW8082Aug/L 1
NDPCB-1260 1.0 07/14/23 SC SW8082Aug/L 1
NDPCB-1262 1.0 07/14/23 SC SW8082Aug/L 1
NDPCB-1268 1.0 07/14/23 SC SW8082Aug/L 1

QA/QC Surrogates
52%DCBP (Surrogate Rec) 07/14/23 SC 30 - 150 %% 1
54%DCBP (Surrogate Rec) (Confirmation) 07/14/23 SC 30 - 150 %% 1

Ver 1

Page 9 of 17

La
st

 M
od

ifi
ed

: 0
2/

28
/2

02
4 

at
 1

0:
41

A
M

 E
S

T



23-0706-PCLP-NY-04
Phoenix I.D.: CO48384

Client ID:
WEST PARISH PUMP STATION - SWSCProject ID:

Parameter Result
RL/
PQL Units Date/Time ByDilution Reference

43%TCMX (Surrogate Rec) 07/14/23 SC 30 - 150 %% 1
42%TCMX (Surrogate Rec) (Confirmation) 07/14/23 SC 30 - 150 %% 1

Comments:

Phyllis Shiller, Laboratory Director
July 25, 2023

If you are the client above and have any questions concerning this testing, please do not hesitate to contact Phoenix Client Services at ext.200.  
The contents of this report cannot be discussed with anyone other than the client listed above without their written consent.

Reviewed and Released by: Greg Lawrence, Assistant Lab Director

RL/PQL=Reporting/Practical Quantitation Level  ND=Not Detected   BRL=Below Reporting Level
QA/QC Surrogates: Surrogates are compounds (preceeded with a %) added by the lab to determine analysis efficiency.  Surrogate 
results(%) listed in the report are not "detected" compounds.

Ver 1
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Sample Information Custody Information
Matrix:
Location Code:
Rush Request:
P.O.#:

Collected by:
Received by:
Analyzed by:

CONCRETE
TIGHE
Standard
28-2057-078

07/06/23
SR1
see "By" below

NY

Laboratory Data

23-0706-PCLP-NY-05

Phoenix ID: CO48385

07/12/23
15:00
11:52

Parameter Result
RL/
PQL Units Date/Time By Reference

FOR: Attn: Nathan Yergeau
Tighe & Bond
213 Court St, Suite 1100
Middletown, CT 06457

Analysis Report
July 25, 2023

Date Time

SDG ID: GCO48381

Client ID:
Project ID: WEST PARISH PUMP STATION - SWSC

Dilution

587 East Middle Turnpike, P.O.Box 370, Manchester, CT 06045
              Tel. (860) 645-1102            Fax (860) 645-0823

Environmental Laboratories, Inc.

< 0.10TCLP Silver 0.10 07/24/23 CPP SW846 1311/6010mg/L 1
< 0.10TCLP Arsenic 0.10 07/24/23 CPP SW846 1311/6010mg/L 1
1.22TCLP Barium 0.10 07/24/23 CPP SW846 1311/6010mg/L 1

< 0.050TCLP Cadmium 0.050 07/24/23 CPP SW846 1311/6010mg/L 1
< 0.10TCLP Chromium 0.10 07/24/23 CPP SW846 1311/6010mg/L 1

< 0.0002TCLP Mercury 0.0002 07/13/23 AL1 SW846 1311/7470mg/L 1
< 0.10TCLP Lead 0.10 07/24/23 CPP SW846 1311/6010mg/L 1
< 0.10TCLP Selenium 0.10 07/24/23 CPP SW846 1311/6010Dmg/L 1

CompletedTCLP Metals Digestion 07/13/23 ZT/AL/AL SW3010A

CompletedTCLP PCB Extraction 07/13/23 I/I SW3510C/SW3520C

CompletedTCLP Digestion Mercury 07/13/23 ZT/AL/AL SW7470A
CompletedTCLP Extraction for Metals 07/12/23 AL SW1311
CompletedTCLP Extraction for Organics 07/12/23 AL SW1311

TCLP Polychlorinated Biphenyls
NDPCB-1016 1.0 07/14/23 SC SW8082Aug/L 1
NDPCB-1221 1.0 07/14/23 SC SW8082Aug/L 1
NDPCB-1232 1.0 07/14/23 SC SW8082Aug/L 1
NDPCB-1242 1.0 07/14/23 SC SW8082Aug/L 1
NDPCB-1248 1.0 07/14/23 SC SW8082Aug/L 1
1.4PCB-1254 1.0 07/14/23 SC SW8082Aug/L 1
NDPCB-1260 1.0 07/14/23 SC SW8082Aug/L 1
NDPCB-1262 1.0 07/14/23 SC SW8082Aug/L 1
NDPCB-1268 1.0 07/14/23 SC SW8082Aug/L 1

QA/QC Surrogates
90%DCBP (Surrogate Rec) 07/14/23 SC 30 - 150 %% 1
89%DCBP (Surrogate Rec) (Confirmation) 07/14/23 SC 30 - 150 %% 1

Ver 1
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23-0706-PCLP-NY-05
Phoenix I.D.: CO48385

Client ID:
WEST PARISH PUMP STATION - SWSCProject ID:

Parameter Result
RL/
PQL Units Date/Time ByDilution Reference

77%TCMX (Surrogate Rec) 07/14/23 SC 30 - 150 %% 1
75%TCMX (Surrogate Rec) (Confirmation) 07/14/23 SC 30 - 150 %% 1

Comments:

Phyllis Shiller, Laboratory Director
July 25, 2023

If you are the client above and have any questions concerning this testing, please do not hesitate to contact Phoenix Client Services at ext.200.  
The contents of this report cannot be discussed with anyone other than the client listed above without their written consent.

Reviewed and Released by: Greg Lawrence, Assistant Lab Director

RL/PQL=Reporting/Practical Quantitation Level  ND=Not Detected   BRL=Below Reporting Level
QA/QC Surrogates: Surrogates are compounds (preceeded with a %) added by the lab to determine analysis efficiency.  Surrogate 
results(%) listed in the report are not "detected" compounds.

Ver 1
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QA/QC Data

Parameter
            Blk
Blank   RL

MS
%

MSD
%

MS
RPD

QA/QC Report
July 25, 2023

587 East Middle Turnpike, P.O.Box 370, Manchester, CT 06045
Tel. (860) 645-1102

Environmental Laboratories, Inc.

SDG I.D.: GCO48381

LCS
%

Dup
RPD

LCSD
%

LCS
RPD

%
Rec

Limits

%
RPD

Limits
Sample
Result

Dup
Result

QA/QC Batch 686786 (mg/L), QC Sample No: CO48520 (CO48381, CO48382, CO48383, CO48384, CO48385)
Mercury - Water 99.4BRL 103NC 75 - 125 30<0.0002 <0.00020.0002

Additional Mercury criteria: LCS acceptance range for waters is 80-120% and for soils is 75-125%

Comment:

QA/QC Batch 686790 (mg/L), QC Sample No: CO47245 (CO48383, CO48384)

ICP Metals - TCLP Extraction
Arsenic 100BRL 106NC 109 2.8 80 - 120 20<0.10 <0.100.10
Barium 100BRL 100NC 102 2.0 80 - 120 200.37 0.490.10
Cadmium 99.7BRL 99.5NC 102 2.5 80 - 120 20<0.050 <0.0500.050
Chromium 98.3BRL 97.4NC 99.3 1.9 80 - 120 20<0.10 <0.100.10
Lead 98.7BRL 98.4NC 101 2.6 80 - 120 20<0.10 <0.100.10
Selenium 102BRL 108NC 111 2.7 80 - 120 20<0.10 <0.100.10
Silver 100BRL 104NC 106 1.9 80 - 120 20<0.10 <0.100.10

Additional: LCS acceptance range is 80-120% MS acceptance range  75-125%.

Comment:

QA/QC Batch 686791 (mg/L), QC Sample No: CO47679 (CO48381, CO48382, CO48385)

ICP Metals - TCLP Extraction
Arsenic 111BRL 122NC 120 1.7 l80 - 120 20<0.10 <0.100.10
Barium 112BRL 117NC 115 1.7 80 - 120 20<0.10 <0.100.10
Cadmium 116BRL 120NC 118 1.7 80 - 120 20<0.050 <0.0500.050
Chromium 110BRL 112NC 111 0.9 80 - 120 20<0.10 <0.100.10
Lead 114BRL 119NC 116 2.6 80 - 120 20<0.10 <0.100.10
Selenium 118BRL 123NC 124 0.8 l80 - 120 20<0.10 <0.100.10
Silver 108BRL 117NC 115 1.7 80 - 120 20<0.10 <0.100.10

Additional: LCS acceptance range is 80-120% MS acceptance range  75-125%.

Comment:

l = This parameter is outside laboratory LCS/LCSD specified recovery limits.
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QA/QC Data

Parameter
            Blk
Blank   RL

MS
%

MSD
%

MS
RPD

QA/QC Report
July 25, 2023

587 East Middle Turnpike, P.O.Box 370, Manchester, CT 06045
Tel. (860) 645-1102

Environmental Laboratories, Inc.

SDG I.D.: GCO48381

LCS
%

LCSD
%

LCS
RPD

%
Rec

Limits

%
RPD

Limits

QA/QC Batch 686942 (ug/L), QC Sample No: CO48381 (CO48381, CO48382, CO48383, CO48384, CO48385)

Polychlorinated Biphenyls
PCB-1016 ND 68 84 21.1 r40 - 140 200.25
PCB-1221 ND 40 - 140 200.25
PCB-1232 ND 40 - 140 200.25
PCB-1242 ND 40 - 140 200.25
PCB-1248 ND 40 - 140 200.25
PCB-1254 ND 40 - 140 200.25
PCB-1260 ND 97 95 2.1 40 - 140 200.25
PCB-1262 ND 40 - 140 200.25
PCB-1268 ND 40 - 140 200.25
% DCBP (Surrogate Rec) 70 79 68 15.0 30 - 150 20%
% DCBP (Surrogate Rec) (Confirm 68 76 69 9.7 30 - 150 20%
% TCMX (Surrogate Rec) 72 59 62 5.0 30 - 150 20%
% TCMX (Surrogate Rec) (Confirm 69 58 63 8.3 30 - 150 20%

A LCS and LCS Duplicate were performed instead of a matrix spike and matrix spike duplicate.

Comment:

r = This parameter is outside laboratory RPD specified recovery limits.

MS - Matrix Spike
Phyllis Shiller, Laboratory Director

If there are any questions regarding this data, please call Phoenix Client Services at extension 200.

July 25, 2023
MS Dup - Matrix Spike Duplicate

RPD - Relative Percent Difference
LCS - Laboratory Control Sample
LCSD - Laboratory Control Sample Duplicate

NC - No Criteria
Intf - Interference

Page 14 of 17
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Sample Criteria Exceedances ReportTuesday, July 25, 2023

Acode Phoenix Analyte CriteriaResult RLSampNo
Analysis

UnitsCriteria

GCO48381 - TIGHECriteria: None

RL
Criteria

State: MA

#Type!*** No Data to Display ***

Phoenix Laboratories does not assume responsibility for the data contained in this exceedance report.  It is provided as an additional tool to identify requested criteria exceedences.  All efforts are 
made to ensure the accuracy of the data (obtained from appropriate agencies).  A lack of exceedence information does not necessarily suggest conformance to the criteria.  It is ultimately the site 
professional's responsibility to determine appropriate compliance.
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Analysis Comments
July 25, 2023

587 East Middle Turnpike, P.O.Box 370, Manchester, CT 06045
              Tel. (860) 645-1102            Fax (860) 645-0823

Environmental Laboratories, Inc.

SDG I.D.: GCO48381

The following analysis comments are made regarding exceptions to criteria not already noted in the Analysis Report or 
QA/QC Report: None.
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90398-004/February 2024 02 84 00-1  PCBs in Building Material Management 

SECTION 02 84 00 

PCBS IN BUILDING MATERIAL MANAGEMENT  

PART 1 – GENERAL 

1.01 SUMMARY 

A. This Section establishes requirements for the removal, segregation, management, and 

disposal of Polychlorinated Biphenyl (PCB)-containing building materials in the form of 

painted concrete floors, walls, ceilings, painted metal piping & handrails, and various 

caulking and glazing being prepared for disposal. 

B. The intent of this Section is to identify applicable regulations the Contractor shall comply 

with to perform abatement and demolition activities for this project related to PCB-

containing building materials including, but not limited to, the following: 

1. Health and safety procedures 

2. Worker training 

3. Abatement, demolition, and removal procedures 

4. Disposal requirements  

C. The Contractor is solely responsible for health and safety procedures related to their 

work. 

D. This Section specifies requirements for the removal, management, and disposal of the 

following PCB-containing wastes: 

1. PCB Bulk Product Waste (≥50 parts per million [ppm])  

2. PCB Remediation Waste (PCB contaminated substrates) 

E. This Section specifies requirements for the abatement and management of PCB-

contaminated building materials. 

F. Under NO circumstances shall the Contractor or affiliates of the Contractor 

(subcontractors, subconsultants, etc.) contact the EPA with respect to interpretations or 

the performance of the work specified herein. 

G. Certain building materials slated for demolition also contain asbestos >1%. The 

Contractor must follow the requirements of Section 02 82 00 – Asbestos Abatement for 

proper removal and disposal of asbestos-containing materials in addition to those 

requirements listed in this Section. 
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90398-004/February 2024 02 84 00-2  PCBs in Building Material Management 

H. Certain building materials slated for demolition are also coated with paints containing 

heavy metals. The Contractor must follow the requirements of Section 02 83 00 – Lead 

Based Paint Management for proper removal and disposal of RCRA 8 metal containing 

materials in addition to those requirements listed in this Section. 

1.02 RELATED DOCUMENTATION 

A. Related Sections 

1. Section 01 35 29 – Site-Specific Health and Safety Plan. 

2. Section 02 82 00, Asbestos Abatement / Appendix A Asbestos Abatement 

Schedule / Appendix B Asbestos Location Drawings / Appendix C Asbestos 

Laboratory Results  

3. Section 02 83 00, Lead Based Paint Management / Appendix A Paint Summary 

Table / Appendix B TCLP and Paint Chip Laboratory Data 

4. Section 02 85 00, Hazardous Materials & Universal Waste Management / 

Appendix A Hazardous Materials Abatement Schedule  

B. Related Documents 

1. 1. Hazardous Building Materials Pre-Demolition Technical Memorandum, August 

2023, prepared by Tighe & Bond (Available upon request). 

C. Related Drawings 

1. 1. 02 84 00 Appendix C PCB Location Drawings are intended to generally 

display locations of some PCBs in building materials requiring abatement. 

1.03 DESCRIPTION OF WORK 

A. If there are additional painted building materials not identified in this section, to be 

impacted by the Contractor as part of demolition or renovation activities notify the 

Engineer immediately.  Contractor is responsible for confirming actual quantities to form 

the basis of their bid. 

B. PCB-contaminated building materials work shall include but not be limited to the 

materials identified in the PCB-Containing Building Materials Schedule appended to this 

Section. 

1. It is the sole responsibility of the Contractor to visit the site, review the Contract 

Documents and determine the quantities of materials to be removed when 

developing their Bid.  

C. As further detailed in this Section, no sampling and/or analysis by the Contractor or 

affiliates of the Contractor (subcontractors, subconsultants, etc.) for total PCBs (Soxhlet 
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90398-004/February 2024 02 84 00-3  PCBs in Building Material Management 

Extraction) shall be performed at any point during the performance of the work, except 

as specifically authorized in writing by the Owner and the Engineer.  

1. The Contractor shall collect representative samples of the waste stream for PCB 

analysis via the Toxicity Characteristic Leaching Procedure (TCLP) for waste 

disposal purposes only.  

2. The Contractor is responsible for selecting disposal facilities that can accept PCB 

wastes with this restriction. 

3. If the Contractor or affiliates of the Contractor (subcontractors, subconsultants, 

etc.) take unauthorized samples and analyze them for total PCBs, then the 

contractor will be responsible for the cost of any resulting removal required under 

existing state and federal regulations triggered by their sampling and analysis.  

4. The Owner and the Engineer shall specifically review and approve in writing a 

proposed testing plan prior to samples being submitted for laboratory analysis. 

D. In general, the following activities are minimum requirements of this Section and affect 

the demolition performed on building components identified as containing PCBs: 

1. No torch cutting of PCB-contaminated building materials shall be performed. 

2. No demolition activities shall occur that can reasonably be expected to increase 

the worker’s exposure above the Permissible Exposure Limits (PEL) for PCBs 

unless certain worker protection is implemented. 

3. Workers shall be informed of the PCB-contaminated building materials to be 

removed. 

4. At a minimum, worker protection shall comply with applicable Occupational Safety 

and Health Administration (OSHA) standards.  Worker Right to Know and Health 

and Safety Standards of Title 29 CFR, Part 1926 shall also apply to the work of 

this Section. 

5. Unprotected, untrained workers or trades shall not perform any related work within 

or adjacent to work areas involving PCB-contaminated building materials. 

1.04 SUBMITTALS 

A. Prior to the start of the work, prepare and submit the following items.  Do not commence 

work activities until submittals are approved. 

1. Work schedule two weeks prior to commencement of work. 

2. Written Contractor Work Plan that summarizes the Contactor’s means and 

methods related to the demolition, containment, management, and disposal of 

PCB-contaminated building materials and wastes.  
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90398-004/February 2024 02 84 00-4  PCBs in Building Material Management 

3. Pertinent information relating to the transportation and disposal of PCB-containing 

materials.  

a. This includes names of transporters and disposal facilities to be used 

including proof of permit, license, or authorization to transport and dispose of 

assumed PCB-containing materials in all affected states. 

b. The Contractor shall include information related to disposal facilities’ ability 

to accept waste containing PCBs, lead, and other heavy metals. 

4. Requested sampling plan of any materials the Contractor may require to be 

sampled. Any waste characterization sampling to be performed by the contractor 

MUST obtain written approval prior to any samples being submitted for laboratory 

analysis. 

5. Provide certification of either 40-hour OSHA HAZWOPER training or other PCB 

awareness training that addresses worker health and safety for all workers 

involved in the handling of assumed PCB materials.  

6. Review of Contractor’s work plan does not constitute approval of any specified 

means, methods and health and safety measures to be implemented. Review is 

for general compliance with this specification. 

B. Contract Closeout Submittals (throughout project and prior to authorization of final 

payment):  

1. Records of the amounts of waste generated, by waste type. 

2. Evidence of lawful disposal of all PCB wastes generated. 

1.05 REGULATORY REQUIREMENTS 

A. Title 40 CFR Part 761 also known as TSCA, as it pertains to PCB-contaminated 

materials remediation, waste disposal, and all other management requirements included 

within the regulations. 

B. Contractor is solely responsible for obtaining permits or approvals which may be 

required to perform the work of this Section, including all costs, fees and taxes required 

or levied. 

C. Comply with all other applicable federal, state, and local environmental, safety and 

health requirements regarding the renovation/demolition of structures and other site 

features and recycling or disposal of demolition debris, as applicable. 

D. All workers involved with management of assumed PCB materials must either have 40-

hour OSHA HAZWOPER training or other PCB awareness training that addresses 

worker health and safety.  Evidence of worker training shall be submitted with the pre-

work submittals. 
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PART 2 – PRODUCTS 

2.01 ABATEMENT PRODUCTS 

A. All materials shall be delivered in the original packages, containers, or bundles bearing 

the name of the manufacturer and the brand name. 

B. Disposal Drums: Metal or fiberboard with locking ring tops, with warning labels as 

required by OSHA, and/or EPA. 

C. Respirators: 

1. Type: Approved by the Mine Safety and Health Administration (MSHA), 

Department of Labor, or the National Institute for Occupational Safety and Health 

(NIOSH), Department of Health and Human Services. 

D. Vacuum Cleaners: 

1. Type: Vacuums equipped with HEPA filters. 

E. Polyethylene Sheeting: 

1. Type: Minimum 6 mil., opaque, fire-retardant polyethylene sheets. 

2. Floor Protective Layer (when applicable): Minimum 10 mil., reinforced polyethylene 

sheets. 

F. Cleaning Products:  

1. Contractor shall at their discretion utilize specialty cleaning products such as 

CapsurTM, TechXtractTM or other cleaners for use in decontaminating porous and 

non-porous surfaces to remain.   

2. All such products shall be utilized in accordance with manufacturer’s specifications 

as intended. Contractor shall ensure appropriate use and disposal associated with 

use in accordance with the SDS sheets for each product utilized.   

3. It shall be incumbent upon the Contractor to determine the need for use of 

specialty products to meet required cleaning verification levels established herein 

and in accordance with the Work Plan. 

G. HEPA-Filtered Exhausts 

1. Air inside negative pressure enclosures shall be exhausted through a HEPA filter. 

2. Commercially manufactured HEPA-filtered exhaust units, with specification plates 

intact, must be provided for each work area to attain, at a minimum, four air 

La
st

 M
od

ifi
ed

: 0
2/

28
/2

02
4 

at
 1

0:
41

A
M

 E
S

T



 

90398-004/February 2024 02 84 00-6  PCBs in Building Material Management 

volume changes per hour and an inward flow of clean air into each work area at 

the Decontamination Facility of at least 100 feet per minute.   

3. The HEPA filter shall be preceded by replaceable pre-filters and the unit must be 

designed so that it cannot be operated unless all filters are in place.   

4. The purpose of the containment system is to capture fugitive particulate while 

removing PCB-contaminated items using mechanical means and/or methods 

which generate potential PCB-contaminated dust.  

H. Warning Signs 

1. Warning signs shall be in English and the language of any workers onsite who do 

not speak English, and be of sufficient size to be clearly legible and display the 

following or similar language in accordance with Title 29 CFR, Part 1910.1200:  

 

WARNING 

HAZARDOUS WASTE WORK AREA 

PCBs-POISON 

NO SMOKING, EATING OR DRINKING 

AUTHORIZED PERSONNEL ONLY 

PROTECTIVE CLOTHING IS REQUIRED IN THIS AREA 

2.02 GENERAL EQUIPMENT 

A. A sufficient supply of disposable mops, rags, and sponges for work area cleaning and 

decontamination shall be available. 

B. A sufficient supply of ladders and hand tools (e.g., scrapers, wire cutters, brushes, utility 

knives, wire saws, etc.) shall be provided as needed. 

C. Media-blasting and/or mechanical grinding may be performed only within a negative 

pressure containment.  Mechanical grinders must have factory-equipped shrouded 

HEPA vacuum attachments. 

2.03 PERSONNEL PROTECTION 

A. Safety equipment (e.g., hard hats meeting the requirements of ANSI Standard Z89.1-

1981, eye protection meeting the requirements of ANSI Standard Z87.1-1979, safety 

shoes meeting the requirements of ANSI Standard Z41.1-1967, disposable PVC gloves 

or other work gloves), shall be provided to all workers and authorized visitors. 

B. Non-skid footwear shall be provided to all abatement workers.  Disposable clothing shall 

be adequately sealed to the footwear to prevent body contamination. 

C. The contactors specific containment approaches shall also include the following 

products:  
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90398-004/February 2024 02 84 00-7  PCBs in Building Material Management 

1. Plastic Sheeting ("Poly") - shall be polyethylene or equivalent with two layers with 

a thickness of at least six mil for all applications. 

2. Tape and Glue – Shall be capable of sealing plastic joints and attaching plastic to 

finished surfaces.  The bonding strength and resulting seal integrity shall not be 

affected by mist or water, wetting agent, or any other materials to be used in the 

work area. 

PART 3 – EXECUTION 

3.01 DEMOLITION AND REMOVAL METHODS REQUIREMENTS 

A. Demolition activities shall be conducted in a manner that prevents the release of 

potential PCB-contaminated dusts to areas outside the immediate work zone. 

1. Mechanical means and/or methods which generate potential PCB-contaminated 

dust shall be conducted within negative pressure enclosures. 

2. The sole use of guards and/or HEPA-vacuums on mechanical equipment is not 

sufficient. 

B. Non-PCB contaminated demolition debris shall be segregated from PCB-contaminated 

demolition debris and disposed of in accordance with this Section.  

1. Additional disposal costs resulting from cross contamination of these materials 

caused by Contractor mismanagement will be the responsibility of the Contractor.    

C. Feasible engineering controls (i.e., misters, ventilation with HEPA filtration) shall be 

implemented by the Contractor to minimize the possibility of contamination of areas 

adjacent to the work area. 

D. Workers shall be informed of the building components to be removed that have been 

identified as containing PCBs and shall implement appropriate personal protection 

(respiratory, dermal, etc.) 

E. All proposed demolition and removal methods must be included in the Contractor Work Plan. 

3.02 WORKER PROTECTION 

A. The Contractor is solely responsible for the health and safety of workers employed by 

the Contractor, any subcontractor and anyone directly or indirectly employed by any of 

them. The Engineer is not responsible for health and safety procedures related to the 

Contractor’s work. 

B. The Contractor shall be responsible for ensuring OSHA compliance for all personnel 

working with PCB items, including providing appropriate personal protective equipment 

and training to use such protective equipment. 
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C. During demolition activities, Contractor shall ensure that workers are not exposed to any 

listed contaminant in excess of the permissible exposure limits (PEL). If exposure cannot 

be reduced to or below the PEL using engineering controls or revised work practices, the 

Contractor shall provide the appropriate level of personal protective equipment including, 

but not limited to, respiratory and dermal protection. 

D. Contractor personnel involved in the removal or disturbance of PCB building materials 

shall be advised of all hazards associated with the work. 

E. Contractor is advised that certain PCB building materials may also contain lead and/or 

heavy metal constituents.   

F. Personal Protective Equipment shall be worn in areas where any disturbance of PCB 

source materials (Paint) or contaminated substrates is performed. This includes but is 

not limited to removal and cleaning. 

G. Marking of PCB work areas and PCB storage areas shall be in accordance with Title 40 

CFR, Part 761.40 and RCSA 22a-463 through 22a-469. 

3.03 WORKER HYGIENE PRACTICES 

A. Work Area Entry.   

1. Workers shall don personal protective equipment prior to entering work area, 

including respiratory protection, disposable coveralls, gloves, headgear, and 

footwear. 

B. Work Area Departure.   

1. While leaving respirators on, workers shall remove all gross contamination, debris, 

and dust from disposable coveralls and proceed to change room and remove 

coveralls and footwear and place in hazardous waste disposal container. 

C. Hand washing Facilities.   

1. All workers must wash their hands and faces upon leaving the work area. 

D. Equipment.   

1. All equipment used by workers inside the work area shall be wet wiped or bagged 

for later decontamination before removal from the work area. 

E. Prohibited Activities.   

1. Under no circumstances shall workers eat, drink, smoke, chew gum, or tobacco, or 

remove their respirators in the work area. 
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F. Shock Hazards.  

1. The Contractor is responsible for using safe procedures to avoid electrical 

hazards.  All temporary electrical wiring will be protected by ground fault circuit 

interrupters (GFCI). 

3.04 GENERAL WORK AREA PREPARATION 

A. A Competent Person shall be on the job at all times to ensure the establishment of 

proper separation of the work area from occupied areas, and proper work practices are 

followed through project completion. 

B. Where necessary, shut down electrical power.  Provide GFCI devices, temporary power, 

and temporary lighting installed in compliance with the applicable electrical codes.  All 

installations are to be made by a Connecticut licensed electrician. 

C. Shut down and/or isolate heating, cooling, and ventilation air systems or zones to 

prevent contamination and fiber dispersal to other areas of the structure.  During the 

work, vents around the work area shall be sealed with duct tape and polyethylene 

sheeting. 

D. Install and secure ground cover in place consisting of one layer of 6-mil re-enforced poly 

covered with ¾ inch plywood, extending out a minimum of 15 feet from the building 

perimeter. 

E. Install yellow caution tape at the perimeter of the ground protection to establish the limit 

of the work area. 

3.05 WORK AREA PREPARATION FOR NEGATIVE PRESSURE ENCLOSURES 

A. Negative pressure enclosures shall be utilized by the Contractor during removal means 

and/or methods which generate potential PCB-contaminated dust.   

1. Negative pressure enclosures shall be utilized during all removal activities 

involving mechanical equipment whether equipment is equipped with HEPA-

vacuums or not. 

B. Provide GFCI devices, temporary power, and temporary lighting installed in compliance 

with the applicable electrical codes.  All temporary installations are to be made by a 

licensed electrician, installed outside work areas, and permitted as required. 

C. Shut down electrical power, including receptacles and light fixtures that will be affected 

by the abatement work.  Lock and tag out circuits associated with the electrical 

components in the work area(s). Under no circumstances will lighting fixtures and/or 

receptacles be permitted to be energized within the work area(s).  

D. Shut down and/or isolate heating, cooling, and ventilation air systems or zones to 

prevent contamination dispersal to other areas of the structure.  Lock and tag out circuits 
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associated with heating and cooling units.  During the work, vents within the work area 

shall be sealed with duct tape and polyethylene sheeting. 

E. Seal off all openings, including but not limited to windows, corridors, doorways, skylights, 

ducts, grills, diffuser, and any other penetration of the work areas, with polyethylene 

sheeting minimum of six mil thick sealed with duct tape.  This includes doorways and 

corridors which will not be used for passage during work areas and occupied areas.  

Install five-micron water filtration socks in all floor drains prior to sealing. 

F. Install two layers of 6- mil polyethylene wall sheeting over all wall surfaces and critical 

barriers.  All overlaps shall be sealed with tape or spray adhesive. 

G. Cover all floors in the work area with two layers of 6-mil polyethylene sheeting.  

1. Extend the polyethylene flooring a minimum of 12 inches up the walls.  Ensure that 

the wall sheeting overlaps the floor sheeting from the top. 

H. Where containments extend above suspended or fixed ceilings, remove ceiling as 

necessary to perform installation of isolation barriers and wall sheeting above ceiling.  

Wall sheeting shall extend to the top of each wall in ceiling plenum areas. 

I. Maintain emergency and fire exits from the work area, or establish alternative exits 

satisfactory to fire officials. 

J. Create pressure differential between work areas and occupied areas by the use of 

acceptable negative air pressure equipment.  

1. Negative air pressure shall be obtained throughout the containment and the total 

volume of air within the work area shall be changed every 15 minutes.  

2. Install one or more portable HEPA-filtered exhausts to maintain negative air 

pressure to each individual work where containment procedures are utilized. 

3. The exhaust(s) must be capable of providing at least an inward velocity through 

any unsealed openings of at least 100 fpm, and four full air changes per hour 

throughout the work area. 

4. All exhaust air shall pass through a HEPA-filter before being discharged outside 

the building. 

5. Exhaust system shall be operated constantly during active disturbance of PCB-

containing materials. 

K. Post all approaches to each work area with warning signs.  Warning signs shall be of 

size and type that are easily readable and are visible from all approaches to the work 

areas and adhere to regulatory requirements. 
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L. Establish a work area access control log at the entrance to each work area.  Authorized 

personnel entering the work area shall sign in upon entering the area and sign out upon 

exiting the area. 

M. Establish airless spray equipment within each work area.  Airless spray equipment shall 

be capable of reaching all areas within each work area.  

3.06 DECONTAMINATION SYSTEM 

A. Worker Decontamination 

1. The Contractor shall establish on-site, a decontamination enclosure consisting of 

equipment room, shower room, and clean room in series.  Decontamination unit 

shall be contiguous to the work area for negative pressure enclosure work 

procedures.  Component removal work areas shall have a minimum wash station 

(contiguous or remote). 

2. Access between rooms in the decontamination system shall be through double 

flap-curtained openings.  The clean room, shower and equipment rooms within the 

decontamination enclosure shall be completely sealed. 

3. Construct the decontamination system with plastic, wood, or metal framing and 

cover both sides with a double layer of 6-mil poly, completely sealed with spray 

adhesive and tape at the joints. 

4. The Contractor and the Engineer shall visually inspect barriers routinely to assure 

effective seal; the Contractor shall repair defects immediately. 

3.07 GENERAL WORK PROCEDURES 

A. Materials to be impacted by the project that were not previously tested must be 

considered to contain PCBs ≥50 ppm and removed/disposed in accordance with this 

section.  

B. All workers and authorized persons shall enter and leave the Regulated Area through 

the contiguous airlock, leaving contaminated protective clothing in the airlock for 

disposal as PCB contaminated waste. No one shall eat, drink, smoke, chew gum or 

tobacco, or apply cosmetics while in the Regulated Area. 

C. The Contractor shall employ methods to remove PCB-contaminated materials in a 

manner which minimizes the generation of dust and spread of PCB contamination.   

1. The methods employed must not damage the integrity of the containment structure 

and shall not create a breach through which dust may escape.   

2. The Contractor shall be responsible for all costs associated with decontamination 

and remediation in the case of a containment breach. 
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D. Mechanical cutting or grinding of PCB materials is not permitted unless the equipment 

has factory-equipped HEPA filtered exhaust and is conducted within a negative air 

enclosure with HEPA filtration exhaust. 

E. In order to minimize the PCB concentrations inside the work area, the Contractor shall 

remove the materials in manageable sections. In addition, PCB materials removed from 

any elevated level shall be carefully lowered to the floor. 

F. The Contractor shall promptly place the PCB Bulk Product Waste material in disposal 

containers as it is removed. Large components removed intact may be wrapped in 

polyethylene sheeting and secured with tape. When the disposal containers are filled, 

the Contractor shall promptly seal the containers, apply caution labels, and clean the 

containers before removal from the work area.   

G. All waste containers shall be leak-tight.  

1. Containers shall be decontaminated as described in Section 3.11 and HEPA- 

vacuumed prior to exiting the work area.   

2. Clean each container thoroughly before moving to a Waste Holding Area.   

H. After completion of PCB removal work, all surfaces from which PCB materials have been 

removed shall be cleaned and HEPA-vacuumed to remove all visible material. 

I. The Contractor shall properly decontaminate the exteriors of the air filtration devices, 

scaffolding, ladders, extension cords, hoses, and other equipment inside the work area 

via cleaning and HEPA vacuuming. 

J. The Contractor shall also remove and containerize all visible accumulations of PCB 

Waste and/or PCB contaminated debris from within the work areas. 

K. Once the Regulated Area surfaces have dried, perform a thorough post abatement 

visual inspection.  Surfaces within the regulated area, including but not limited to ledges, 

beams, and hidden locations will be inspected by the Engineer for visible residue. 

Evidence of dust contamination that would be indicative of PCB contamination identified 

during the inspection will necessitate further cleaning as heretofore specified. The area 

shall be re-cleaned at the Contractor’s expense, until the standard of no visible residue 

is achieved. 

L. Prior to dismantling work areas and/or negative pressure containments, the Engineer will 

perform thorough visual inspections of the remaining substrates and polyethylene 

sheeting for cleanliness. 

M. Remove and dispose of any suspect materials observed on the ground. 
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3.08 WORK PROCEDURES – PAINTED COMPONENT REMOVAL 

A. The Contractor’s Site Supervisor, as the OSHA Competent Person shall be at the site at 

all times during the performance of the abatement work. 

B. Referenced materials to be impacted by the Project shall be managed as follows at the 

Contractor’s discretion: 

1. Selective demolition and disposal of painted components as PCB Bulk Product 

Waste.  

C. Poly drop cloths must be placed in the work area and under each component prior to 

dismantling. 

1. Protection shall include one layer of six-mil reinforced polyethylene sheeting 

securely fastened to floor extending out a minimum of 10 feet in each direction. 

2. Build a small curb at perimeter of sheeting to contain any paint chips and/or dust. 

D. Install caution tape at a minimum of 15 feet beyond the paint removal area and or 

components scheduled for removal to demarcate the regulated work area.  Post warning 

signs at each work area.  

E. In addition, signs shall be posted at all approaches to areas so that employees may read 

the sign and take the necessary protective steps before entering the area. 

F. Doors and windows within 10 feet of the work area shall be closed and sealed with 

critical barriers taped and glued. 

G. Place all required tools and equipment in the work area so that workers will not have to 

leave the area.  This will avoid stepping off the protective sheeting. 

H. Use protective shoe covers, tack pads, or have available cleaning materials to wipe off 

shoes prior to stepping off the protective sheeting. 

3.09 PCB REMOVAL PROCEDURES – PAINTED POROUS SURFACES 

A. PCB painted porous surfaces to be removed are listed in Appendix A – PCB Containing 

Building Materials Schedule.  PCB-contaminated painted porous surfaces to be removed 

include paint on concrete floors/walls/ceilings, and CMU block walls. 

B. Painted porous surfaces that contain PCBs and will be impacted by the Project are to be 

removed and disposed of as PCB Bulk Product Waste.   

C. The Contractor must remove and dispose of the entire substrate system with the paint 

attached if the component is scheduled for demolition and remove all paint if the 

component is scheduled to remain (i.e. basement walls and floors).  Additional substrate 

sampling for PCBs is required for any substrate that is to remain (not anticipated) or if 
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the Contractor wishes to segregate PCB source materials from substrates for disposal 

purposes. See section 3.16 for further information. 

D. The Contractor may elect to demolish the entire buildings/structures with PCB-

contaminated materials and dispose of it as PCB Remediation Waste.  This can only be 

done after successful removal of PCB Bulk Product Waste (painted concrete floors, 

walls, ceilings, painted CMU block walls, painted metal piping, window glazing, window, 

door, expansion joint, vent, and sand bin caulk, and exterior overhang roof supports). 

3.10 PCB REMOVAL PROCEDURES – CAULKING AND WINDOW GLAZING 

A. PCB-contaminated caulking and glazing are to be impacted by the project and includes 

metal window sashes, metal window frames, metal door frames, and adjacent concrete 

building components. 

B. Caulking and glazing scheduled to be demolished must be removed in their entirety.  

Contractor may elect to remove metal window sashes with glazing, metal door/window 

frames with caulking, and adjacent concrete surfaces with caulking as PCB Bulk Product 

Waste.  Separation of glazing and caulking from adjacent systems and surfaces is not 

required, however, waste must be disposed of in accordance with the most stringent 

regulatory requirements. 

C. Any other associated materials in contact with the glazing and/or caulking must also be 

removed and disposed of with the glazing and/or caulk, including but not limited to 

backer filler. 

3.11 DOUBLE WASH/RINSE CLEANING METHOD 

A. The Double Wash/Rinse Cleaning Method is defined in Part 40 CFR 761 Subpart S. The 

method described below provides a summary of the procedure. Contractor is 

responsible for ensuring that all decontamination procedures are completed in 

accordance with Part 40 CFR 761 Subpart S. 

B. First wash. Cover the entire surface with CAPSUR C/S®, an aqueous based solvent 

system developed specifically for the extraction of PCBs from solid surfaces, follow all 

manufacturer’s instructions for product use.  Contain and collect any runoff solvent for 

disposal. Scrub rough surfaces with a scrub brush or disposable scrubbing pad and 

solvent such that each 900 cm2 (1 square foot) of the surface is consistently wet for 1 

minute. Wipe smooth surfaces with a solvent-soaked, disposable absorbent pad such 

that each 900 cm2 (1 square foot) is wiped for 1 minute. Any surface <1 square foot must 

also be wiped for 1 minute. Wipe, mop, and/or sorb the solvent using absorbent material 

until no visible traces of the solvent remain.  

C. First rinse. Wet the surface with clean rinse solvent such that the entire surface is 

consistently wet for 1 minute. Drain and contain the solvent from the surface. Wipe the 

residual solvent off the drained surface using a clean, disposable, absorbent pad until no 

liquid is visible on the surface.  
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D. Second wash. Repeat the procedures in paragraph (B) of this section. The rinse solvent 

from the first rinse paragraph (C) of this section may be used.  

E. Second rinse. Repeat the procedures in paragraph (C) of this section. 

3.12 CLEANING PROCEDURES 

A. Upon completion of the removal of identified and/or assumed PCB-contaminated 

building material in any given work area, cleaning will be performed by the Contractor.   

1. Cleaning shall also be performed at the end of each workday to prevent the 

migration of dust or debris to areas beyond the work limits. 

B. A thorough final cleaning shall be performed on all surfaces using the cleaning method 

described in this Section and HEPA filter-equipped vacuums.    

C. Final cleaning includes removal of any contaminated material, equipment, or debris 

(including polyethylene sheeting) from the work area and removal of all visible dusts on 

surfaces. All polyethylene sheeting shall be packaged for disposal as a PCB 

Remediation Waste. 

D. Special attention shall be given to personal hygiene and cleaning of supplies and/or 

equipment. 

3.13 DECONTAMINATION OF TOOLS AND EQUIPMENT 

A. The Contractor must construct and maintain an equipment and vehicle decontamination 

station in a location acceptable to the Engineer. All equipment, vehicles / tires, and tools 

must be decontaminated within the decontamination station prior to leaving the project 

site. 

B. The initial decontamination step must include dry removal of accumulated debris and 

dust, and collection and disposal of residuals generated during the dry removal process. 

Wet removal via pressure washers or hoses must not be implemented unless the dry 

removal process yields unacceptable results. 

C. The Contractor must decontaminate all equipment (excavators, grapples, shears, etc.), 

vehicles / tires, and tools that have been in contact with PCB-contaminated building 

materials and debris in accordance with Title 40 CFR Part 761.79(c)(2)(i), by swabbing 

non-porous surfaces with a non-chlorinated organic solvent or use of the Double 

Wash/Rinse procedure. 

D. Swabbing materials and tools used in the dry removal process (brooms, brushes, etc.) 

must be disposed as a solid PCB Remediation Waste.   

E. Liquid waste associated with PCB removal and/or decontamination must be disposed of 

as a liquid PCB Remediation Waste. 
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F. Contractor must properly containerize, label, and store all wastes generated during the 

decontamination process in a location acceptable to the Engineer. 

3.14 MANAGEMENT OF PCB WASTES 

A. All solid waste material, used PPE, and other solid wastes generated during the work, 

must be placed directly in appropriate waste receptacles immediately upon removal from 

its in-situ position.  Suitable waste receptacles may consist of roll-off containers or DOT-

approved 55-gallon drums. PCB contaminated demolition debris may be stockpiled and 

then loaded into trucks.  

B. The Contractor is responsible for all packaging, labeling, transport, disposal, and 

recordkeeping associated with PCB Bulk Product Waste, and PCB Remediation Waste, 

in accordance with all federal, state, and local regulations. 

C. Roll-off containers and truck beds used to contain/haul PCB waste must comply with the 

following requirements:  

1. All roll-off containers or other similar vessels utilized must be watertight and lined 

with 6-mil poly or equivalent impermeable lining and equipped with a secured and 

impermeable cover.  

2. The impermeable cover must remain securely in place at all times when material is 

not being actively placed in the vessels.  The Contractor must be responsible for 

ensuring that the cover remains securely intact until the container is removed from 

the Site.  

D. 55-gallon drums utilized for waste containerization must be DOT-approved, watertight, 

and free of corrosion, perforations, punctures, or other damage. All drums must be 

securely covered and sealed at the conclusion of each workday.  

E. The waste containers must remain staged at the site with a secure impermeable cover 

in-place until the materials are transported from the site to be delivered to the designated 

waste disposal facility.  

F. Waste roll-off and barrel staging area must be designated prior to initiation of the 

abatement work and approved by the Engineer.   

G. Non-liquid cleaning materials, PPE and similar materials resulting from decontamination 

are to be disposed of in accordance with TSCA requirements. 

H. PCB-contaminated liquids generated during decontamination must be decontaminated in 

accordance with TSCA requirements. 

I. All such materials must be collected, packaged, and labeled by the Contractor for off-site 

disposal as PCB Waste under a waste manifest and/or bill of lading.  
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J. The following materials must be collected, packaged, and labeled by the Contractor for 

off-site disposal as PCB Remediation Waste. 

1. HEPA-vacuum bags and filters containing PCB dusts/debris. 

2. Respirator cartridges, scrapers, tarpaulins, suits, polyethylene sheeting, and other 

materials used for PCB removal. 

3. Decontamination and cleaning waste (i.e., rags, swabbing materials, etc.). 

K. The Contactor is responsible for additional analytical testing via the TCLP only to 

support off-site disposal of PCB waste materials generated during the project.   

1. No sampling and/or analysis by the Contractor or affiliates of the Contractor 

(subcontractors, subconsultants, etc.) for total PCBs may be performed at any 

point during the performance of the work, except as specifically authorized in 

writing by the Owner and Engineer.   

2. The Contractor is responsible for selecting disposal facilities that can accept PCB 

wastes with this restriction.   

3. Only those disposal facilities that will accept waste based on TCLP analysis may 

be used.  

4. If the Contractor or affiliates of the Contractor (subcontractors, subconsultants, 

etc.) take unauthorized samples and analyze them for total PCBs, then the 

contractor will be responsible for the cost of any resulting removal required under 

existing state and federal regulations triggered by their sampling and analysis.   

L. Provide evidence that all PCB wastes have been received at a legal disposal, recycle, 

reuse or salvage location.  

M. The means for such proof must be truck weight slips/signed shipping documents from an 

approved disposal facility.   

N. Transport of all materials off site must be in accordance with applicable DOT 

Regulations.   

O. All materials leaving the site must become the responsibility of the Contractor. 

3.15 MARKING AND DISPOSAL OF PCB WASTES 

A. All waste containers must be marked with the name of the waste contained, the date on 

which the first material was placed in the vessel, and the last date at which addition of 

waste occurred.  All waste containers must be marked with a large PCB ML marker. 

B. All waste containers containing PCB Bulk Product Waste and PCB Remediation Waste 

in the form of waste and contaminated debris, used PPE, personal and equipment wash 
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water and decontamination fluids, or other wastes generated during the abatement work 

must be labeled as follows:  

 

DOT Class 9 UN3432 (solid) 

Or UN2315 (liquid) PCB Waste 

RQ 

Waste for Disposal 

Federal law prohibits improper disposal. 

If found, contact the nearest police or public safety authority or 

The U.S. Environmental Protection Agency. 

Generator’s Information: ___________________ 

Manifest Tracking No.: ____________________ 

Accumulation Start Date: ___________________ 

EPA ID No.: ____________________________ 

EPA Waste No.: _________________________ 

Total Weight: ___________________________ 

Container No.: __________________________ 

HANDLE WITH CARE 

C. In addition, these containers must be marked with a PCB ML marker. 

D. Such marking must be durable, in English and printed on, or affixed to the surface of the 

package, or on a label, tag or sign, and displayed on a background of sharply 

contrasting color, is unobscured by labels or attachments, and located away from any 

other marking (such as advertising) that could substantially reduce its effectiveness. 

E. The Contractor is responsible for all packaging, labeling, transport, disposal, and 

recordkeeping associated with PCB Bulk Product Waste and PCB Remediation Waste in 

accordance with all federal, state, and local regulations. 

F. The Contractor must ensure that the person transporting the waste holds a valid permit 

issued in accordance with appropriate federal, state, and local regulations. 

G. The Contractor must provide to the transporter at the time of transfer appropriate 

shipping records or uniform waste manifests as required by the federal, state, and local 

regulations with a copy to the Owner and Engineer. 

H. The Contractor must maintain proper follow-up procedures to assure that waste 

materials have been received by the designated waste site in a timely manner, and in 

accordance with all federal, state, and local regulations. 

I. All PCB waste must be removed from the site within 30 days of generation. 
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J. PCB Bulk Product Waste 

1. PCB Bulk Product Waste will be removed and transported off-site for disposal in 

accordance with Title 40 CFR, Part 761.62(b).  PCB Bulk Product Waste will be 

disposed in a solid waste facility permitted to accept PCB Bulk Product Waste. 

K. Solid PCB Remediation Waste 

1. Solid PCB Remediation Waste includes solid waste generated during PCB 

remediation including, but not limited to, containment barriers, PPE, cleaning 

supplies, etc. 

2. Solid PCB Remediation Waste will be removed and transported off-site for 

disposal in accordance with Title 40 CFR, Part 761.61(a)(5)(i)(B)(2) at a permitted 

facility.  The disposal facility selected will be permitted as one of the following: 

a. Hazardous waste facility permitted by EPA under section 3004 of RCRA. 

b. State authorized under section 3006 of RCRA. 

c. A chemical waste facility approved under Title 40 CFR Part 761.75. 

L. Liquid PCB Remediation Waste 

1. Liquid PCB Remediation Waste for this project is liquid waste generated during 

PCB remediation including, but not limited to, cleaning wastewater and/or liquid, 

equipment decontamination wastewater and/or liquid, personal decontamination 

wastewater and/or liquid, etc.  

2. Liquid PCB Remediation Waste will be removed and transported off-site for 

disposal in accordance with Title 40 CFR Part 761.60(a). 

M. The Owner will be the generator and will sign all waste profiles, bills of lading, and if 

appropriate and allowed under this specification, a hazardous waste manifest. Draft 

waste profiles and manifests must be reviewed by Engineer prior to Owner review. 

N. The Contactor is responsible for additional analytical testing via the TCLP only to 

support off-site disposal of PCB waste materials generated during the project.  

O. Provide evidence that all PCB wastes have been received at a legal disposal, recycle, 

reuse or salvage location.  The means for such proof must be truck weight slips/signed 

shipping documents from an approved disposal facility.  Transportation of all materials 

off site must be in accordance with applicable DOT Regulations. All materials leaving the 

site must become the responsibility of the Contractor. 

P. When the specifications call for the measurement of PCB-contaminated materials for 

unit pricing, the materials must be segregated from other materials unless otherwise 

authorized in writing by the Owner and Engineer.  
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Q. All contaminated waste must be carefully loaded on trucks or other appropriate vehicles 

for transport.  Before and during transport, care must be exercised to ensure that no 

unauthorized persons have access to the waste materials. 

R. Waste transporters are prohibited from “back hauling” any freight after the PCB waste 

disposal, until decontamination of the vehicle and/or trailer is assured. 

3.16 ENGINEER'S POST-REMEDIATION VERIFICATION SAMPLING REQUIREMENTS 

A. The Consultant may conduct post-remediation verification sampling following removal of 

PCB Bulk Product Waste.   

1. The Contractor must anticipate a minimum seven-day turnaround time from the 

laboratory for scheduling and bidding purposes. 

B. Porous Substrate Sampling 

1. Light Blue, White, and Gray Paint on Concrete/CMU – Following removal of 

interior paint from concrete floors, walls, and ceilings (as PCB Bulk Product Waste) 

verification sampling may be performed.   

2. Gray Caulk on Concrete Sand Bins– Following removal of gray caulk from 

concrete sand bins (as PCB Bulk Product Waste) verification sampling may be 

performed. 

3.17 ENGINEER'S INSPECTION RESPONSIBILITIES 

A. The Engineer will conduct inspection throughout the progress of the removal project.   

B. Inspections shall be conducted in order to document the progress of the removal work 

as well as the procedures and practices employed by the Contractor. 

C. The Engineer will perform the following inspections during the course of abatement 

activities: 

1. Pre-commencement Inspection.  Pre-commencement inspections will be 

performed at the time requested by the Contractor. The Engineer will be informed 

a minimum of 48 hours prior to the time the inspection is needed. If, during the 

course of the pre-commencement inspection, deficiencies are found, the 

Contractor shall make the necessary adjustments in order to obtain compliance. 

2. Work Area Inspections.  Work area inspections will be conducted at the discretion 

of the Engineer. During the course of the work inspections, the Engineer will 

observe the Contractor's removal means and/or methods, verify barrier integrity, 

monitor negative air filtration devices, assess project progress, and inform the 

Contractor of specific remedial activities if deficiencies are noted. 
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3. Final Visual Inspection.  The Engineer will conduct the final visual inspection at the 

request of the Contractor. The Engineer shall be informed a minimum of 48 hours 

prior to the time the inspection is needed. The final visual inspection shall be 

conducted after completion of the final cleaning procedures. The final visual 

inspection will verify that all PCB- Containing Material and residual debris have 

been removed from the work area. If, during the course of the inspection, the 

Engineer identifies residual dust or debris, the Contractor shall comply with the 

request of the Engineer in order to render the area “dust free.” 

3.18 APPENDICES 

A. Appendix A, PCB-Containing Building Materials Abatement Schedule. 

B. Appendix B, PCB Abatement Drawings. 

C. Appendix C, PCB Laboratory Data. 

END OF SECTION

La
st

 M
od

ifi
ed

: 0
2/

28
/2

02
4 

at
 1

0:
41

A
M

 E
S

T



 

 

NO TEXT ON THIS PAGE 

La
st

 M
od

ifi
ed

: 0
2/

28
/2

02
4 

at
 1

0:
41

A
M

 E
S

T



APPENDIX A 

PCB-CONTAINING BUILDING MATERIALS ABATEMENT SCHEDULE
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 02 84 00 APPENDIX A PCB-CONTAINING BUILDING MATERIALS SCHEDULE

WEST PARISH PUMP STATION - SWSC

1515 GRANVILLE ROAD, 

WESTFIELD, MASSACHUSETTS

Material 

Description
Material Location Substrate

PCB Results 

(PPM) / 

Arochlor

Approximate 

Quantity
Comments

Light Blue Wall Paint

Small Regulator 

House - 1st Floor - 

101

Concrete/CMU 1,500 / 1254 1,000 SF

All painted concrete is to be treated and disposed of as PCB Bulk Product

Waste (greater than 50 ppm). The sections of light blue painted walls

also contain RCRA 8 Metals. Refer to Section 02 83 00 for RCRA 8 Metals

related disposal needs. Other dusts, debris, and used, poly, PPE, etc.

shall be managed and disposed of as a PCB remediation waste. Refer to

Appendix B - PCB Abatement Drawings for specific locations. Contractor

may elect to remove paint from concrete/CMU, post remediation

substrate sampling requirements would apply.

White Ceiling Paint

Small Regulator 

House - 1st Floor - 

101

Concrete 400 / 1254 425 SF

All painted concrete is to be treated and disposed of as PCB Bulk Product

Waste (greater than 50 ppm). The sections of light blue painted walls

also contain RCRA 8 Metals. Refer to Section 02 83 00 for RCRA 8 Metals

related disposal needs. Other dusts, debris, and used, poly, PPE, etc.

shall be managed and disposed of as a PCB remediation waste. Refer to

Appendix B - PCB Abatement Drawings for specific locations. Contractor

may elect to remove paint from concrete, post remediation substrate

sampling requirements would apply.

Gray Floor Paint

Small Regulator 

House - 1st Floor - 

101 & 103

Concrete 230 / 1254 1,465 SF

All painted concrete is to be treated and disposed of as PCB Bulk Product

Waste (greater than 50 ppm). The sections of light blue painted walls

also contain RCRA 8 Metals. Refer to Section 02 83 00 for RCRA 8 Metals

related disposal needs. Other dusts, debris, and used, poly, PPE, etc.

shall be managed and disposed of as a PCB remediation waste. Refer to

Appendix B - PCB Abatement Drawings for specific locations. Contractor

may elect to remove paint from concrete, post remediation substrate

sampling requirements would apply.

Blue Pipe Paint

Small Regulator 

House - Basement - 

001 & 004

Metal           2,900 / 1254 120 LF

Piping is located in basement areas of the Small Regulator House and

shall be removed in as large, intact pieces as feasible. All painted metal

piping within scope of work must be removed and disposed of as PCB

Bulk Product Waste (greater than 50 PPM). The sections of blue painted

piping also contain RCRA 8 Metals. Refer to Section 02 83 00 for RCRA 8

Metals related disposal needs. Other dusts, debris, and used poly, PPE,

etc. shall be managed and disposed of as a PCB remediation waste.

Refer to Appendix B - PCB Abatement Drawings for specific location.
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 02 84 00 APPENDIX A PCB-CONTAINING BUILDING MATERIALS SCHEDULE

WEST PARISH PUMP STATION - SWSC

1515 GRANVILLE ROAD, 

WESTFIELD, MASSACHUSETTS

Material 

Description
Material Location Substrate

PCB Results 

(PPM) / 

Arochlor

Approximate 

Quantity
Comments

Teal Pipe Paint

Small Regulator 

House - Basement - 

003 & 004

Metal           2,800 / 1254 100 LF

Piping is located in basement areas of the Small Regulator House and

shall be removed in as large, intact pieces as feasible. All painted metal

piping within scope of work must be removed and disposed of as PCB

Bulk Product Waste (greater than 50 PPM). The sections of teal painted

piping also contain RCRA 8 Metals. Refer to Section 02 83 00 for RCRA 8

Metals related disposal needs. Other dusts, debris, and used poly, PPE,

etc. shall be managed and disposed of as a PCB remediation waste.

Refer to Appendix B - PCB Abatement Drawings for specific location.

Gray Caulk
Exterior - Sand 

Bins
Concrete

290,000 / 

1260

750 LF (Caulk)     

27,000 SF (Concrete)

All gray caulk and concrete from the sand bins are to be treated and

disposed of as PCB Bulk Product Waste (greater than 50 ppm). Other

dusts, debris, and used, poly, PPE, etc. shall be managed and disposed

of as a PCB remediation waste. Refer to Appendix B - PCB Abatement

Drawings for specific locations. Contractor may elect to remove caulking

and immediate adjacent concrete, post remediation substrate sampling

requirements would apply.

Black Pipe & Handrail 

Paint

Small Regulator 

House - 1st Floor - 

103

Metal           ASSUMED 75 LF

Piping and handrails are located on 1st Floor of the Small Regulator

House and shall be removed in as large, intact pieces as feasible. All

painted metal piping and handrails within scope of work must be

removed and disposed of as PCB Bulk Product Waste (greater than 50

PPM). The sections of black painted piping and handrails also contain

RCRA 8 Metals. Refer to Section 02 83 00 for RCRA 8 Metals related

disposal needs. Other dusts, debris, and used poly, PPE, etc. shall be

managed and disposed of as a PCB remediation waste. Refer to Appendix

B - PCB Abatement Drawings for specific location.
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 02 84 00 APPENDIX A PCB-CONTAINING BUILDING MATERIALS SCHEDULE

WEST PARISH PUMP STATION - SWSC

1515 GRANVILLE ROAD, 

WESTFIELD, MASSACHUSETTS

Material 

Description
Material Location Substrate

PCB Results 

(PPM) / 

Arochlor

Approximate 

Quantity
Comments

Red Pipe Paint

Small Regulator 

House - 1st Floor - 

103

Metal           ASSUMED 50 LF

Piping is located on the 1st Floor of the Small Regulator House and shall

be removed in as large, intact pieces as feasible. All painted metal

piping within scope of work must be removed and disposed of as PCB

Bulk Product Waste (greater than 50 PPM). The sections of red painted

piping also contain RCRA 8 Metals. Refer to Section 02 83 00 for RCRA 8

Metals related disposal needs. Other dusts, debris, and used poly, PPE,

etc. shall be managed and disposed of as a PCB remediation waste.

Refer to Appendix B - PCB Abatement Drawings for specific location.

Interior Black Window 

Caulk

Small Regulator 

House - 1st Floor - 

101 & 103

Metal/Concrete ASSUMED 110 LF
Metal window frames and caulk must be removed and disposed of as PCB

Bulk Product Waste (greater than 50 ppm).

Interior Dark Gray 

Door Caulk

Small Regulator 

House - 1st Floor - 

101 & 103

Metal/Concrete ASSUMED 34 LF
Metal door frames and caulk must be removed and disposed of as PCB

Bulk Product Waste (greater than 50 ppm).

Gray Expansion Joint 

Caulk

Small Regulator 

House - Stairwells 

to Sand Filters 15, 

16, 17, & 18

Concrete ASSUMED 160 LF
At seams in concrete walls. Caulk must be removed and disposed of as

PCB Bulk Product Waste (greater than 50 ppm).

Exterior Dark Gray 

Window Caulk

Exterior - Small 

Regulator House
Metal/Concrete ASSUMED 110 LF

Metal window frames and caulk must be removed and disposed of as PCB

Bulk Product Waste (greater than 50 ppm).

Exterior Black Door 

Caulk

Exterior - Small 

Regulator House
Metal/Concrete ASSUMED 34 LF

Metal door frames and caulk must be removed and disposed of as PCB

Bulk Product Waste (greater than 50 ppm).
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 02 84 00 APPENDIX A PCB-CONTAINING BUILDING MATERIALS SCHEDULE

WEST PARISH PUMP STATION - SWSC

1515 GRANVILLE ROAD, 

WESTFIELD, MASSACHUSETTS

Material 

Description
Material Location Substrate

PCB Results 

(PPM) / 

Arochlor

Approximate 

Quantity
Comments

Exterior Black Vent 

Caulk

Exterior - Small 

Regulator House -

Roofs

Metal ASSUMED 10 LF

On metal vents found at roof top. Metal vents and caulk must be

removed and disposed of as PCB Bulk Product Waste (greater than 50

ppm).

Black Pipe & Trim 

Paint

Large Regulator 

House - 1st Floor - 

106 & 107

Metal ASSUMED 60 LF

Piping is located on 1st Floor of the Large Regulator House and shall be

removed in as large, intact pieces as feasible. All painted metal piping

within scope of work must be removed and disposed of as PCB Bulk

Product Waste (greater than 50 PPM). The sections of black painted

piping also contain RCRA 8 Metals. Refer to Section 02 83 00 for RCRA 8

Metals related disposal needs. Other dusts, debris, and used poly, PPE,

etc. shall be managed and disposed of as a PCB remediation waste.

Refer to Appendix B - PCB Abatement Drawings for specific location.

Red Pipe & Handrail 

Paint

Large Regulator 

House - 1st Floor - 

106 & 107

Metal ASSUMED 220 LF

Piping and handrails are located on 1st Floor of the Large Regulator

House and shall be removed in as large, intact pieces as feasible. All

painted metal piping and handrails within scope of work must be

removed and disposed of as PCB Bulk Product Waste (greater than 50

PPM). The sections of red painted piping and handrails also contain RCRA

8 Metals. Refer to Section 02 83 00 for RCRA 8 Metals related disposal

needs. Other dusts, debris, and used poly, PPE, etc. shall be managed

and disposed of as a PCB remediation waste. Refer to Appendix B - PCB

Abatement Drawings for specific location.

Exterior Green and 

Gray Overhang Caulk

Exterior - Large 

Regulator House
Wood/Stucco ASSUMED 40 LF

At intersection of wood overhang supports and stucco siding. Caulk must

be removed and disposed of as PCB Bulk Product Waste (greater than 50

ppm).

Green Overhang 

Support Paint

Exterior - Large 

Regulator House
Wood ASSUMED 100 SF

Entire Wood Overhang Support Structure must be removed and disposed

of as PCB Bulk Product Waste (greater than 50 ppm). Note that there is

asbestos containing roof flashing tar associated with the clay roofing tiles

on overhang roofs.  
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 02 84 00 APPENDIX A PCB-CONTAINING BUILDING MATERIALS SCHEDULE

WEST PARISH PUMP STATION - SWSC

1515 GRANVILLE ROAD, 

WESTFIELD, MASSACHUSETTS

Material 

Description
Material Location Substrate

PCB Results 

(PPM) / 

Arochlor

Approximate 

Quantity
Comments

Exterior Gray Glazing

Exterior - Large 

Regulator House - 

Main Entrance Door

Metal/Glass ASSUMED 12 SF
Entire Metal Window Sash and Glass must be removed and disposed of

as PCB Bulk Product Waste (greater than 50 ppm).

PCB = POLYCHLORINATED BIPHENYLS

LEGEND

PPM = Parts per Million

ASSUMED = >50 ppm PCBs
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APPENDIX B 

PCB ABATEMENT DRAWINGS
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APPENDIX C 

PCB LABORATORY DATA 
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CO48342 - CO48356

Friday, July 21, 2023

Sample ID#s:

Attn: Nathan Yergeau
Tighe & Bond
213 Court St, Suite 1100
Middletown, CT 06457

SDG ID: GCO48342
Project ID: WEST PARISH PUMP STATION - SWSC

Sincerely yours,

Laboratory Director
Phyllis Shiller

If you are the client above and have any questions concerning this testing, please do 
not hesitate to contact Phoenix Client Services at ext.200.  The contents of this report 
cannot be discussed with anyone other than the client listed above without their 
written consent.

NELAC - #NY11301
CT Lab Registration #PH-0618
MA Lab Registration #M-CT007
ME Lab Registration #CT-007
NH Lab Registration #213693-A,B

NJ Lab Registration #CT-003
NY Lab Registration #11301
PA Lab Registration #68-03530
RI Lab Registration #63
VT Lab Registration #VT11301

This laboratory is in compliance with the NELAC requirements of procedures used 
except where indicated.

This report contains results for the parameters tested, under the sampling conditions 
described on the Chain Of Custody, as received by the laboratory.  This report is 
incomplete unless all pages indicated in the pagination at the bottom of the page are 
included.

A scanned version of the COC form accompanies the analytical report and is an exact 
duplicate of the original.

All soils, solids and sludges are reported on a dry weight basis unless otherwise noted 
in the sample comments.

587 East Middle Turnpike, P.O. Box 370, Manchester, CT 06040
Telephone (860) 645-1102
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Sample Id Cross Reference
July 21, 2023

587 East Middle Turnpike, P.O.Box 370, Manchester, CT 06045
              Tel. (860) 645-1102            Fax (860) 645-0823

Environmental Laboratories, Inc.

SDG I.D.: GCO48342

Client Id Lab Id Matrix

Project ID: WEST PARISH PUMP STATION - SWSC

23-0706-PSRC-NY-01 CO48342 BULK
23-0706-PSRC-NY-02 CO48343 BULK
23-0706-PSRC-NY-03 CO48344 BULK
23-0706-PSRC-NY-04 CO48345 BULK
23-0706-PSRC-NY-05 CO48346 BULK
23-0706-PSRC-NY-06 CO48347 BULK
23-0706-PSRC-NY-07 CO48348 BULK
23-0706-PSRC-NY-08 CO48349 BULK
23-0706-PSRC-NY-09 CO48350 BULK
23-0706-PSRC-NY-10 CO48351 BULK
23-0706-PSRC-NY-11 CO48352 BULK
23-0706-PSRC-NY-12 CO48353 BULK
23-0706-PSRC-NY-13 CO48354 BULK
23-0706-PSRC-NY-14 CO48355 BULK
23-0706-PSRC-NY-15 CO48356 BULK
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Sample Information Custody Information
Matrix:
Location Code:
Rush Request:
P.O.#:

Collected by:
Received by:
Analyzed by:

BULK
TIGHE
Standard
28-2057-078

07/06/23
SR1
see "By" below

NY

Laboratory Data

23-0706-PSRC-NY-01

Phoenix ID: CO48342

07/12/23
15:00
11:52

Parameter Result
RL/
PQL Units Date/Time By Reference

FOR: Attn: Nathan Yergeau
Tighe & Bond
213 Court St, Suite 1100
Middletown, CT 06457

Analysis Report
July 21, 2023

Date Time

SDG ID: GCO48342

Client ID:
Project ID: WEST PARISH PUMP STATION - SWSC

Dilution

587 East Middle Turnpike, P.O.Box 370, Manchester, CT 06045
              Tel. (860) 645-1102            Fax (860) 645-0823

Environmental Laboratories, Inc.

CompletedExtraction for PCB 07/14/23 Q/R/AC1, SB2SW3540C

PCB (Soxhlet SW3540C)
NDPCB-1016 480000 07/18/23 SC SW8082Aug/Kg 1000
NDPCB-1221 480000 07/18/23 SC SW8082Aug/Kg 1000
NDPCB-1232 480000 07/18/23 SC SW8082Aug/Kg 1000
NDPCB-1242 480000 07/18/23 SC SW8082Aug/Kg 1000
NDPCB-1248 480000 07/18/23 SC SW8082Aug/Kg 1000

1500000PCB-1254 480000 07/18/23 SC SW8082Aug/Kg 1000
NDPCB-1260 480000 07/18/23 SC SW8082Aug/Kg 1000
NDPCB-1262 480000 07/18/23 SC SW8082Aug/Kg 1000
NDPCB-1268 480000 07/18/23 SC SW8082Aug/Kg 1000

QA/QC Surrogates
Diluted Out% DCBP 07/18/23 SC 30 - 150 %% 1000
Diluted Out% DCBP (Confirmation) 07/18/23 SC 30 - 150 %% 1000
Diluted Out% TCMX 07/18/23 SC 30 - 150 %% 1000
Diluted Out% TCMX (Confirmation) 07/18/23 SC 30 - 150 %% 1000

Ver 1
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23-0706-PSRC-NY-01
Phoenix I.D.: CO48342

Client ID:
WEST PARISH PUMP STATION - SWSCProject ID:

Parameter Result
RL/
PQL Units Date/Time ByDilution Reference

Comments:
Results are reported on an ``as received`` basis, and are not corrected for dry weight.

All soils, solids and sludges are reported on a dry weight basis unless otherwise noted in the sample comments.

Phyllis Shiller, Laboratory Director
July 21, 2023

Massachusetts does not offer certification for Soil/Solid matrices.

If you are the client above and have any questions concerning this testing, please do not hesitate to contact Phoenix Client Services at ext.200.  
The contents of this report cannot be discussed with anyone other than the client listed above without their written consent.

Reviewed and Released by: Greg Lawrence, Assistant Lab Director

RL/PQL=Reporting/Practical Quantitation Level  ND=Not Detected   BRL=Below Reporting Level
QA/QC Surrogates: Surrogates are compounds (preceeded with a %) added by the lab to determine analysis efficiency.  Surrogate 
results(%) listed in the report are not "detected" compounds.
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Sample Information Custody Information
Matrix:
Location Code:
Rush Request:
P.O.#:

Collected by:
Received by:
Analyzed by:

BULK
TIGHE
Standard
28-2057-078

07/06/23
SR1
see "By" below

NY

Laboratory Data

23-0706-PSRC-NY-02

Phoenix ID: CO48343

07/12/23
15:00
11:52

Parameter Result
RL/
PQL Units Date/Time By Reference

FOR: Attn: Nathan Yergeau
Tighe & Bond
213 Court St, Suite 1100
Middletown, CT 06457

Analysis Report
July 21, 2023

Date Time

SDG ID: GCO48342

Client ID:
Project ID: WEST PARISH PUMP STATION - SWSC

Dilution

587 East Middle Turnpike, P.O.Box 370, Manchester, CT 06045
              Tel. (860) 645-1102            Fax (860) 645-0823

Environmental Laboratories, Inc.

CompletedExtraction for PCB 07/14/23 Q/R/AC1, SB2SW3540C

PCB (Soxhlet SW3540C)
NDPCB-1016 41000 07/18/23 SC SW8082Aug/Kg 100
NDPCB-1221 41000 07/18/23 SC SW8082Aug/Kg 100
NDPCB-1232 41000 07/18/23 SC SW8082Aug/Kg 100
NDPCB-1242 41000 07/18/23 SC SW8082Aug/Kg 100
NDPCB-1248 41000 07/18/23 SC SW8082Aug/Kg 100

400000PCB-1254 41000 07/18/23 SC SW8082Aug/Kg 100
NDPCB-1260 41000 07/18/23 SC SW8082Aug/Kg 100
NDPCB-1262 41000 07/18/23 SC SW8082Aug/Kg 100
NDPCB-1268 41000 07/18/23 SC SW8082Aug/Kg 100

QA/QC Surrogates
Diluted Out% DCBP 07/18/23 SC 30 - 150 %% 100
Diluted Out% DCBP (Confirmation) 07/18/23 SC 30 - 150 %% 100
Diluted Out% TCMX 07/18/23 SC 30 - 150 %% 100
Diluted Out% TCMX (Confirmation) 07/18/23 SC 30 - 150 %% 100
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23-0706-PSRC-NY-02
Phoenix I.D.: CO48343

Client ID:
WEST PARISH PUMP STATION - SWSCProject ID:

Parameter Result
RL/
PQL Units Date/Time ByDilution Reference

Comments:
Results are reported on an ``as received`` basis, and are not corrected for dry weight.

All soils, solids and sludges are reported on a dry weight basis unless otherwise noted in the sample comments.

Phyllis Shiller, Laboratory Director
July 21, 2023

Massachusetts does not offer certification for Soil/Solid matrices.

If you are the client above and have any questions concerning this testing, please do not hesitate to contact Phoenix Client Services at ext.200.  
The contents of this report cannot be discussed with anyone other than the client listed above without their written consent.

Reviewed and Released by: Greg Lawrence, Assistant Lab Director

RL/PQL=Reporting/Practical Quantitation Level  ND=Not Detected   BRL=Below Reporting Level
QA/QC Surrogates: Surrogates are compounds (preceeded with a %) added by the lab to determine analysis efficiency.  Surrogate 
results(%) listed in the report are not "detected" compounds.
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Sample Information Custody Information
Matrix:
Location Code:
Rush Request:
P.O.#:

Collected by:
Received by:
Analyzed by:

BULK
TIGHE
Standard
28-2057-078

07/06/23
SR1
see "By" below

NY

Laboratory Data

23-0706-PSRC-NY-03

Phoenix ID: CO48344

07/12/23
15:00
11:52

Parameter Result
RL/
PQL Units Date/Time By Reference

FOR: Attn: Nathan Yergeau
Tighe & Bond
213 Court St, Suite 1100
Middletown, CT 06457

Analysis Report
July 21, 2023

Date Time

SDG ID: GCO48342

Client ID:
Project ID: WEST PARISH PUMP STATION - SWSC

Dilution

587 East Middle Turnpike, P.O.Box 370, Manchester, CT 06045
              Tel. (860) 645-1102            Fax (860) 645-0823

Environmental Laboratories, Inc.

CompletedExtraction for PCB 07/14/23 Q/R/AC1, SB2SW3540C

PCB (Soxhlet SW3540C)
NDPCB-1016 43000 07/18/23 SC SW8082Aug/Kg 100
NDPCB-1221 43000 07/18/23 SC SW8082Aug/Kg 100
NDPCB-1232 43000 07/18/23 SC SW8082Aug/Kg 100
NDPCB-1242 43000 07/18/23 SC SW8082Aug/Kg 100
NDPCB-1248 43000 07/18/23 SC SW8082Aug/Kg 100

230000PCB-1254 43000 07/18/23 SC SW8082Aug/Kg 100
NDPCB-1260 43000 07/18/23 SC SW8082Aug/Kg 100
NDPCB-1262 43000 07/18/23 SC SW8082Aug/Kg 100
NDPCB-1268 43000 07/18/23 SC SW8082Aug/Kg 100

QA/QC Surrogates
Diluted Out% DCBP 07/18/23 SC 30 - 150 %% 100
Diluted Out% DCBP (Confirmation) 07/18/23 SC 30 - 150 %% 100
Diluted Out% TCMX 07/18/23 SC 30 - 150 %% 100
Diluted Out% TCMX (Confirmation) 07/18/23 SC 30 - 150 %% 100
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23-0706-PSRC-NY-03
Phoenix I.D.: CO48344

Client ID:
WEST PARISH PUMP STATION - SWSCProject ID:

Parameter Result
RL/
PQL Units Date/Time ByDilution Reference

Comments:
Results are reported on an ``as received`` basis, and are not corrected for dry weight.

All soils, solids and sludges are reported on a dry weight basis unless otherwise noted in the sample comments.

Phyllis Shiller, Laboratory Director
July 21, 2023

Massachusetts does not offer certification for Soil/Solid matrices.

If you are the client above and have any questions concerning this testing, please do not hesitate to contact Phoenix Client Services at ext.200.  
The contents of this report cannot be discussed with anyone other than the client listed above without their written consent.

Reviewed and Released by: Greg Lawrence, Assistant Lab Director

RL/PQL=Reporting/Practical Quantitation Level  ND=Not Detected   BRL=Below Reporting Level
QA/QC Surrogates: Surrogates are compounds (preceeded with a %) added by the lab to determine analysis efficiency.  Surrogate 
results(%) listed in the report are not "detected" compounds.
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Sample Information Custody Information
Matrix:
Location Code:
Rush Request:
P.O.#:

Collected by:
Received by:
Analyzed by:

BULK
TIGHE
Standard
28-2057-078

07/06/23
SR1
see "By" below

NY

Laboratory Data

23-0706-PSRC-NY-04

Phoenix ID: CO48345

07/12/23
15:00
11:52

Parameter Result
RL/
PQL Units Date/Time By Reference

FOR: Attn: Nathan Yergeau
Tighe & Bond
213 Court St, Suite 1100
Middletown, CT 06457

Analysis Report
July 21, 2023

Date Time

SDG ID: GCO48342

Client ID:
Project ID: WEST PARISH PUMP STATION - SWSC

Dilution

587 East Middle Turnpike, P.O.Box 370, Manchester, CT 06045
              Tel. (860) 645-1102            Fax (860) 645-0823

Environmental Laboratories, Inc.

CompletedExtraction for PCB 07/19/23 Q/R/AC1 SW3540C

PCB (Soxhlet SW3540C)
NDPCB-1016 680000 07/20/23 SC SW8082Aug/Kg 500
NDPCB-1221 680000 07/20/23 SC SW8082Aug/Kg 500
NDPCB-1232 680000 07/20/23 SC SW8082Aug/Kg 500
NDPCB-1242 680000 07/20/23 SC SW8082Aug/Kg 500
NDPCB-1248 680000 07/20/23 SC SW8082Aug/Kg 500

2900000PCB-1254 680000 07/20/23 SC SW8082Aug/Kg 500
NDPCB-1260 680000 07/20/23 SC SW8082Aug/Kg 500
NDPCB-1262 680000 07/20/23 SC SW8082Aug/Kg 500
NDPCB-1268 680000 07/20/23 SC SW8082Aug/Kg 500

QA/QC Surrogates
Diluted Out% DCBP 07/20/23 SC 30 - 150 %% 500
Diluted Out% DCBP (Confirmation) 07/20/23 SC 30 - 150 %% 500
Diluted Out% TCMX 07/20/23 SC 30 - 150 %% 500
Diluted Out% TCMX (Confirmation) 07/20/23 SC 30 - 150 %% 500
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23-0706-PSRC-NY-04
Phoenix I.D.: CO48345

Client ID:
WEST PARISH PUMP STATION - SWSCProject ID:

Parameter Result
RL/
PQL Units Date/Time ByDilution Reference

Comments:
Results are reported on an ``as received`` basis, and are not corrected for dry weight.

All soils, solids and sludges are reported on a dry weight basis unless otherwise noted in the sample comments.

Phyllis Shiller, Laboratory Director
July 21, 2023

Massachusetts does not offer certification for Soil/Solid matrices.

If you are the client above and have any questions concerning this testing, please do not hesitate to contact Phoenix Client Services at ext.200.  
The contents of this report cannot be discussed with anyone other than the client listed above without their written consent.

Reviewed and Released by: Greg Lawrence, Assistant Lab Director

RL/PQL=Reporting/Practical Quantitation Level  ND=Not Detected   BRL=Below Reporting Level
QA/QC Surrogates: Surrogates are compounds (preceeded with a %) added by the lab to determine analysis efficiency.  Surrogate 
results(%) listed in the report are not "detected" compounds.
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Sample Information Custody Information
Matrix:
Location Code:
Rush Request:
P.O.#:

Collected by:
Received by:
Analyzed by:

BULK
TIGHE
Standard
28-2057-078

07/06/23
SR1
see "By" below

NY

Laboratory Data

23-0706-PSRC-NY-05

Phoenix ID: CO48346

07/12/23
15:00
11:52

Parameter Result
RL/
PQL Units Date/Time By Reference

FOR: Attn: Nathan Yergeau
Tighe & Bond
213 Court St, Suite 1100
Middletown, CT 06457

Analysis Report
July 21, 2023

Date Time

SDG ID: GCO48342

Client ID:
Project ID: WEST PARISH PUMP STATION - SWSC

Dilution

587 East Middle Turnpike, P.O.Box 370, Manchester, CT 06045
              Tel. (860) 645-1102            Fax (860) 645-0823

Environmental Laboratories, Inc.

CompletedExtraction for PCB 07/19/23 Q/R/AC1 SW3540C

PCB (Soxhlet SW3540C)
NDPCB-1016 710000 07/20/23 SC SW8082Aug/Kg 500
NDPCB-1221 710000 07/20/23 SC SW8082Aug/Kg 500
NDPCB-1232 710000 07/20/23 SC SW8082Aug/Kg 500
NDPCB-1242 710000 07/20/23 SC SW8082Aug/Kg 500
NDPCB-1248 710000 07/20/23 SC SW8082Aug/Kg 500

2800000PCB-1254 710000 07/20/23 SC SW8082Aug/Kg 500
NDPCB-1260 710000 07/20/23 SC SW8082Aug/Kg 500
NDPCB-1262 710000 07/20/23 SC SW8082Aug/Kg 500
NDPCB-1268 710000 07/20/23 SC SW8082Aug/Kg 500

QA/QC Surrogates
Diluted Out% DCBP 07/20/23 SC 30 - 150 %% 500
Diluted Out% DCBP (Confirmation) 07/20/23 SC 30 - 150 %% 500
Diluted Out% TCMX 07/20/23 SC 30 - 150 %% 500
Diluted Out% TCMX (Confirmation) 07/20/23 SC 30 - 150 %% 500
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23-0706-PSRC-NY-05
Phoenix I.D.: CO48346

Client ID:
WEST PARISH PUMP STATION - SWSCProject ID:

Parameter Result
RL/
PQL Units Date/Time ByDilution Reference

Comments:
Results are reported on an ``as received`` basis, and are not corrected for dry weight.

All soils, solids and sludges are reported on a dry weight basis unless otherwise noted in the sample comments.

Phyllis Shiller, Laboratory Director
July 21, 2023

Massachusetts does not offer certification for Soil/Solid matrices.

If you are the client above and have any questions concerning this testing, please do not hesitate to contact Phoenix Client Services at ext.200.  
The contents of this report cannot be discussed with anyone other than the client listed above without their written consent.

Reviewed and Released by: Greg Lawrence, Assistant Lab Director

RL/PQL=Reporting/Practical Quantitation Level  ND=Not Detected   BRL=Below Reporting Level
QA/QC Surrogates: Surrogates are compounds (preceeded with a %) added by the lab to determine analysis efficiency.  Surrogate 
results(%) listed in the report are not "detected" compounds.
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Sample Information Custody Information
Matrix:
Location Code:
Rush Request:
P.O.#:

Collected by:
Received by:
Analyzed by:

BULK
TIGHE
Standard
28-2057-078

07/06/23
SR1
see "By" below

NY

Laboratory Data

23-0706-PSRC-NY-06

Phoenix ID: CO48347

07/12/23
15:00
11:52

Parameter Result
RL/
PQL Units Date/Time By Reference

FOR: Attn: Nathan Yergeau
Tighe & Bond
213 Court St, Suite 1100
Middletown, CT 06457

Analysis Report
July 21, 2023

Date Time

SDG ID: GCO48342

Client ID:
Project ID: WEST PARISH PUMP STATION - SWSC

Dilution

587 East Middle Turnpike, P.O.Box 370, Manchester, CT 06045
              Tel. (860) 645-1102            Fax (860) 645-0823

Environmental Laboratories, Inc.

CompletedExtraction for PCB 07/19/23 Q/R/AC1 SW3540C

PCB (Soxhlet SW3540C)
NDPCB-1016 910 07/20/23 SC SW8082Aug/Kg 2
NDPCB-1221 910 07/20/23 SC SW8082Aug/Kg 2
NDPCB-1232 910 07/20/23 SC SW8082Aug/Kg 2
NDPCB-1242 910 07/20/23 SC SW8082Aug/Kg 2
NDPCB-1248 910 07/20/23 SC SW8082Aug/Kg 2
NDPCB-1254 910 07/20/23 SC SW8082Aug/Kg 2
NDPCB-1260 910 07/20/23 SC SW8082Aug/Kg 2
NDPCB-1262 910 07/20/23 SC SW8082Aug/Kg 2
NDPCB-1268 910 07/20/23 SC SW8082Aug/Kg 2

QA/QC Surrogates
57% DCBP 07/20/23 SC 30 - 150 %% 2
58% DCBP (Confirmation) 07/20/23 SC 30 - 150 %% 2
56% TCMX 07/20/23 SC 30 - 150 %% 2
57% TCMX (Confirmation) 07/20/23 SC 30 - 150 %% 2
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23-0706-PSRC-NY-06
Phoenix I.D.: CO48347

Client ID:
WEST PARISH PUMP STATION - SWSCProject ID:

Parameter Result
RL/
PQL Units Date/Time ByDilution Reference

Comments:
Results are reported on an ``as received`` basis, and are not corrected for dry weight.

All soils, solids and sludges are reported on a dry weight basis unless otherwise noted in the sample comments.

Phyllis Shiller, Laboratory Director
July 21, 2023

Massachusetts does not offer certification for Soil/Solid matrices.

If you are the client above and have any questions concerning this testing, please do not hesitate to contact Phoenix Client Services at ext.200.  
The contents of this report cannot be discussed with anyone other than the client listed above without their written consent.

Reviewed and Released by: Greg Lawrence, Assistant Lab Director

RL/PQL=Reporting/Practical Quantitation Level  ND=Not Detected   BRL=Below Reporting Level
QA/QC Surrogates: Surrogates are compounds (preceeded with a %) added by the lab to determine analysis efficiency.  Surrogate 
results(%) listed in the report are not "detected" compounds.
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Sample Information Custody Information
Matrix:
Location Code:
Rush Request:
P.O.#:

Collected by:
Received by:
Analyzed by:

BULK
TIGHE
Standard
28-2057-078

07/06/23
SR1
see "By" below

NY

Laboratory Data

23-0706-PSRC-NY-07

Phoenix ID: CO48348

07/12/23
15:00
11:52

Parameter Result
RL/
PQL Units Date/Time By Reference

FOR: Attn: Nathan Yergeau
Tighe & Bond
213 Court St, Suite 1100
Middletown, CT 06457

Analysis Report
July 21, 2023

Date Time

SDG ID: GCO48342

Client ID:
Project ID: WEST PARISH PUMP STATION - SWSC

Dilution

587 East Middle Turnpike, P.O.Box 370, Manchester, CT 06045
              Tel. (860) 645-1102            Fax (860) 645-0823

Environmental Laboratories, Inc.

CompletedExtraction for PCB 07/19/23 Q/R/AC1 SW3540C

PCB (Soxhlet SW3540C)
NDPCB-1016 860 07/21/23 SC SW8082Aug/Kg 1
NDPCB-1221 860 07/21/23 SC SW8082Aug/Kg 1
NDPCB-1232 860 07/21/23 SC SW8082Aug/Kg 1
NDPCB-1242 860 07/21/23 SC SW8082Aug/Kg 1
NDPCB-1248 860 07/21/23 SC SW8082Aug/Kg 1

2300PCB-1254 860 07/21/23 SC SW8082Aug/Kg 1
NDPCB-1260 860 07/21/23 SC SW8082Aug/Kg 1
NDPCB-1262 860 07/21/23 SC SW8082Aug/Kg 1
NDPCB-1268 860 07/21/23 SC SW8082Aug/Kg 1

QA/QC Surrogates
37% DCBP 07/21/23 SC 30 - 150 %% 1
33% DCBP (Confirmation) 07/21/23 SC 30 - 150 %% 1
32% TCMX 07/21/23 SC 30 - 150 %% 1
33% TCMX (Confirmation) 07/21/23 SC 30 - 150 %% 1
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23-0706-PSRC-NY-07
Phoenix I.D.: CO48348

Client ID:
WEST PARISH PUMP STATION - SWSCProject ID:

Parameter Result
RL/
PQL Units Date/Time ByDilution Reference

Comments:
Results are reported on an ``as received`` basis, and are not corrected for dry weight.

All soils, solids and sludges are reported on a dry weight basis unless otherwise noted in the sample comments.

Phyllis Shiller, Laboratory Director
July 21, 2023

Massachusetts does not offer certification for Soil/Solid matrices.

If you are the client above and have any questions concerning this testing, please do not hesitate to contact Phoenix Client Services at ext.200.  
The contents of this report cannot be discussed with anyone other than the client listed above without their written consent.

Reviewed and Released by: Greg Lawrence, Assistant Lab Director

RL/PQL=Reporting/Practical Quantitation Level  ND=Not Detected   BRL=Below Reporting Level
QA/QC Surrogates: Surrogates are compounds (preceeded with a %) added by the lab to determine analysis efficiency.  Surrogate 
results(%) listed in the report are not "detected" compounds.
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Sample Information Custody Information
Matrix:
Location Code:
Rush Request:
P.O.#:

Collected by:
Received by:
Analyzed by:

BULK
TIGHE
Standard
28-2057-078

07/06/23
SR1
see "By" below

NY

Laboratory Data

23-0706-PSRC-NY-08

Phoenix ID: CO48349

07/12/23
15:00
11:52

Parameter Result
RL/
PQL Units Date/Time By Reference

FOR: Attn: Nathan Yergeau
Tighe & Bond
213 Court St, Suite 1100
Middletown, CT 06457

Analysis Report
July 21, 2023

Date Time

SDG ID: GCO48342

Client ID:
Project ID: WEST PARISH PUMP STATION - SWSC

Dilution

587 East Middle Turnpike, P.O.Box 370, Manchester, CT 06045
              Tel. (860) 645-1102            Fax (860) 645-0823

Environmental Laboratories, Inc.

CompletedExtraction for PCB 07/19/23 Q/R/AC1 SW3540C

PCB (Soxhlet SW3540C)
NDPCB-1016 910 07/20/23 SC SW8082Aug/Kg 2
NDPCB-1221 910 07/20/23 SC SW8082Aug/Kg 2
NDPCB-1232 910 07/20/23 SC SW8082Aug/Kg 2
NDPCB-1242 910 07/20/23 SC SW8082Aug/Kg 2
NDPCB-1248 910 07/20/23 SC SW8082Aug/Kg 2

2500PCB-1254 910 07/20/23 SC SW8082Aug/Kg 2
NDPCB-1260 910 07/20/23 SC SW8082Aug/Kg 2
NDPCB-1262 910 07/20/23 SC SW8082Aug/Kg 2
NDPCB-1268 910 07/20/23 SC SW8082Aug/Kg 2

QA/QC Surrogates
46% DCBP 07/20/23 SC 30 - 150 %% 2
46% DCBP (Confirmation) 07/20/23 SC 30 - 150 %% 2
43% TCMX 07/20/23 SC 30 - 150 %% 2
43% TCMX (Confirmation) 07/20/23 SC 30 - 150 %% 2
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23-0706-PSRC-NY-08
Phoenix I.D.: CO48349

Client ID:
WEST PARISH PUMP STATION - SWSCProject ID:

Parameter Result
RL/
PQL Units Date/Time ByDilution Reference

Comments:
Results are reported on an ``as received`` basis, and are not corrected for dry weight.

All soils, solids and sludges are reported on a dry weight basis unless otherwise noted in the sample comments.

Phyllis Shiller, Laboratory Director
July 21, 2023

Massachusetts does not offer certification for Soil/Solid matrices.

If you are the client above and have any questions concerning this testing, please do not hesitate to contact Phoenix Client Services at ext.200.  
The contents of this report cannot be discussed with anyone other than the client listed above without their written consent.

Reviewed and Released by: Greg Lawrence, Assistant Lab Director

RL/PQL=Reporting/Practical Quantitation Level  ND=Not Detected   BRL=Below Reporting Level
QA/QC Surrogates: Surrogates are compounds (preceeded with a %) added by the lab to determine analysis efficiency.  Surrogate 
results(%) listed in the report are not "detected" compounds.
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Sample Information Custody Information
Matrix:
Location Code:
Rush Request:
P.O.#:

Collected by:
Received by:
Analyzed by:

BULK
TIGHE
Standard
28-2057-078

07/06/23
SR1
see "By" below

NY

Laboratory Data

23-0706-PSRC-NY-09

Phoenix ID: CO48350

07/12/23
15:00
11:52

Parameter Result
RL/
PQL Units Date/Time By Reference

FOR: Attn: Nathan Yergeau
Tighe & Bond
213 Court St, Suite 1100
Middletown, CT 06457

Analysis Report
July 21, 2023

Date Time

SDG ID: GCO48342

Client ID:
Project ID: WEST PARISH PUMP STATION - SWSC

Dilution

587 East Middle Turnpike, P.O.Box 370, Manchester, CT 06045
              Tel. (860) 645-1102            Fax (860) 645-0823

Environmental Laboratories, Inc.

CompletedExtraction for PCB 07/14/23 Q/R/AC1, SB2SW3540C

PCB (Soxhlet SW3540C)
NDPCB-1016 930 07/18/23 SC SW8082Aug/Kg 2
NDPCB-1221 930 07/18/23 SC SW8082Aug/Kg 2
NDPCB-1232 930 07/18/23 SC SW8082Aug/Kg 2
NDPCB-1242 930 07/18/23 SC SW8082Aug/Kg 2
*PCB-1248 930 07/18/23 SC SW8082Aug/Kg 2*

7600PCB-1254 930 07/18/23 SC SW8082Aug/Kg 2*
*PCB-1260 930 07/18/23 SC SW8082Aug/Kg 2*

NDPCB-1262 930 07/18/23 SC SW8082Aug/Kg 2
NDPCB-1268 930 07/18/23 SC SW8082Aug/Kg 2

QA/QC Surrogates
55% DCBP 07/18/23 SC 30 - 150 %% 2
51% DCBP (Confirmation) 07/18/23 SC 30 - 150 %% 2
61% TCMX 07/18/23 SC 30 - 150 %% 2
58% TCMX (Confirmation) 07/18/23 SC 30 - 150 %% 2
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23-0706-PSRC-NY-09
Phoenix I.D.: CO48350

Client ID:
WEST PARISH PUMP STATION - SWSCProject ID:

Parameter Result
RL/
PQL Units Date/Time ByDilution Reference

Comments:
Results are reported on an ``as received`` basis, and are not corrected for dry weight.

PCB Comment:
* For PCBs, as per section 11.9.3 of SW846 method 8082, when multiple Aroclor's of PCBs are present and the aroclor is no 
longer recognizable, quantitation may be performed by comparing the total area of the PCB pattern to that of the aroclor it mostly 
resembles.  The PCB pattern did not resemble any of the standards, but most closely resembles a mixture of the Aroclors 1248 
and 1254 and 1260. The PCB is quantitated as a timed group and is reported as the Aroclor 1254.

All soils, solids and sludges are reported on a dry weight basis unless otherwise noted in the sample comments.

Phyllis Shiller, Laboratory Director
July 21, 2023

Massachusetts does not offer certification for Soil/Solid matrices.

If you are the client above and have any questions concerning this testing, please do not hesitate to contact Phoenix Client Services at ext.200.  
The contents of this report cannot be discussed with anyone other than the client listed above without their written consent.

Reviewed and Released by: Greg Lawrence, Assistant Lab Director

RL/PQL=Reporting/Practical Quantitation Level  ND=Not Detected   BRL=Below Reporting Level
QA/QC Surrogates: Surrogates are compounds (preceeded with a %) added by the lab to determine analysis efficiency.  Surrogate 
results(%) listed in the report are not "detected" compounds.

Ver 1

Page 20 of 38

La
st

 M
od

ifi
ed

: 0
2/

28
/2

02
4 

at
 1

0:
41

A
M

 E
S

T



Sample Information Custody Information
Matrix:
Location Code:
Rush Request:
P.O.#:

Collected by:
Received by:
Analyzed by:

BULK
TIGHE
Standard
28-2057-078

07/06/23
SR1
see "By" below

NY

Laboratory Data

23-0706-PSRC-NY-10

Phoenix ID: CO48351

07/12/23
15:00
11:52

Parameter Result
RL/
PQL Units Date/Time By Reference

FOR: Attn: Nathan Yergeau
Tighe & Bond
213 Court St, Suite 1100
Middletown, CT 06457

Analysis Report
July 21, 2023

Date Time

SDG ID: GCO48342

Client ID:
Project ID: WEST PARISH PUMP STATION - SWSC

Dilution

587 East Middle Turnpike, P.O.Box 370, Manchester, CT 06045
              Tel. (860) 645-1102            Fax (860) 645-0823

Environmental Laboratories, Inc.

CompletedExtraction for PCB 07/14/23 Q/R/AC1, SB2SW3540C

PCB (Soxhlet SW3540C)
NDPCB-1016 880 07/17/23 SC SW8082Aug/Kg 2
NDPCB-1221 880 07/17/23 SC SW8082Aug/Kg 2
NDPCB-1232 880 07/17/23 SC SW8082Aug/Kg 2
NDPCB-1242 880 07/17/23 SC SW8082Aug/Kg 2
NDPCB-1248 880 07/17/23 SC SW8082Aug/Kg 2

1600PCB-1254 880 07/17/23 SC SW8082Aug/Kg 2
NDPCB-1260 880 07/17/23 SC SW8082Aug/Kg 2
NDPCB-1262 880 07/17/23 SC SW8082Aug/Kg 2
NDPCB-1268 880 07/17/23 SC SW8082Aug/Kg 2

QA/QC Surrogates
45% DCBP 07/17/23 SC 30 - 150 %% 2
46% DCBP (Confirmation) 07/17/23 SC 30 - 150 %% 2
45% TCMX 07/17/23 SC 30 - 150 %% 2
47% TCMX (Confirmation) 07/17/23 SC 30 - 150 %% 2
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23-0706-PSRC-NY-10
Phoenix I.D.: CO48351

Client ID:
WEST PARISH PUMP STATION - SWSCProject ID:

Parameter Result
RL/
PQL Units Date/Time ByDilution Reference

Comments:
Results are reported on an ``as received`` basis, and are not corrected for dry weight.

All soils, solids and sludges are reported on a dry weight basis unless otherwise noted in the sample comments.

Phyllis Shiller, Laboratory Director
July 21, 2023

Massachusetts does not offer certification for Soil/Solid matrices.

If you are the client above and have any questions concerning this testing, please do not hesitate to contact Phoenix Client Services at ext.200.  
The contents of this report cannot be discussed with anyone other than the client listed above without their written consent.

Reviewed and Released by: Greg Lawrence, Assistant Lab Director

RL/PQL=Reporting/Practical Quantitation Level  ND=Not Detected   BRL=Below Reporting Level
QA/QC Surrogates: Surrogates are compounds (preceeded with a %) added by the lab to determine analysis efficiency.  Surrogate 
results(%) listed in the report are not "detected" compounds.
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Sample Information Custody Information
Matrix:
Location Code:
Rush Request:
P.O.#:

Collected by:
Received by:
Analyzed by:

BULK
TIGHE
Standard
28-2057-078

07/06/23
SR1
see "By" below

NY

Laboratory Data

23-0706-PSRC-NY-11

Phoenix ID: CO48352

07/12/23
15:00
11:52

Parameter Result
RL/
PQL Units Date/Time By Reference

FOR: Attn: Nathan Yergeau
Tighe & Bond
213 Court St, Suite 1100
Middletown, CT 06457

Analysis Report
July 21, 2023

Date Time

SDG ID: GCO48342

Client ID:
Project ID: WEST PARISH PUMP STATION - SWSC

Dilution

587 East Middle Turnpike, P.O.Box 370, Manchester, CT 06045
              Tel. (860) 645-1102            Fax (860) 645-0823

Environmental Laboratories, Inc.

CompletedExtraction for PCB 07/14/23 Q/R/AC1, SB2SW3540C

PCB (Soxhlet SW3540C)
NDPCB-1016 1000 07/18/23 SC SW8082Aug/Kg 2
NDPCB-1221 1000 07/18/23 SC SW8082Aug/Kg 2
NDPCB-1232 1000 07/18/23 SC SW8082Aug/Kg 2
NDPCB-1242 1000 07/18/23 SC SW8082Aug/Kg 2
NDPCB-1248 1000 07/18/23 SC SW8082Aug/Kg 2

1200PCB-1254 1000 07/18/23 SC SW8082Aug/Kg 2
NDPCB-1260 1000 07/18/23 SC SW8082Aug/Kg 2
NDPCB-1262 1000 07/18/23 SC SW8082Aug/Kg 2
NDPCB-1268 1000 07/18/23 SC SW8082Aug/Kg 2

QA/QC Surrogates
43% DCBP 07/18/23 SC 30 - 150 %% 2
39% DCBP (Confirmation) 07/18/23 SC 30 - 150 %% 2
50% TCMX 07/18/23 SC 30 - 150 %% 2
53% TCMX (Confirmation) 07/18/23 SC 30 - 150 %% 2
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23-0706-PSRC-NY-11
Phoenix I.D.: CO48352

Client ID:
WEST PARISH PUMP STATION - SWSCProject ID:

Parameter Result
RL/
PQL Units Date/Time ByDilution Reference

Comments:
Results are reported on an ``as received`` basis, and are not corrected for dry weight.

All soils, solids and sludges are reported on a dry weight basis unless otherwise noted in the sample comments.

Phyllis Shiller, Laboratory Director
July 21, 2023

Massachusetts does not offer certification for Soil/Solid matrices.

If you are the client above and have any questions concerning this testing, please do not hesitate to contact Phoenix Client Services at ext.200.  
The contents of this report cannot be discussed with anyone other than the client listed above without their written consent.

Reviewed and Released by: Greg Lawrence, Assistant Lab Director

RL/PQL=Reporting/Practical Quantitation Level  ND=Not Detected   BRL=Below Reporting Level
QA/QC Surrogates: Surrogates are compounds (preceeded with a %) added by the lab to determine analysis efficiency.  Surrogate 
results(%) listed in the report are not "detected" compounds.
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Sample Information Custody Information
Matrix:
Location Code:
Rush Request:
P.O.#:

Collected by:
Received by:
Analyzed by:

BULK
TIGHE
Standard
28-2057-078

07/06/23
SR1
see "By" below

NY

Laboratory Data

23-0706-PSRC-NY-12

Phoenix ID: CO48353

07/12/23
15:00
11:52

Parameter Result
RL/
PQL Units Date/Time By Reference

FOR: Attn: Nathan Yergeau
Tighe & Bond
213 Court St, Suite 1100
Middletown, CT 06457

Analysis Report
July 21, 2023

Date Time

SDG ID: GCO48342

Client ID:
Project ID: WEST PARISH PUMP STATION - SWSC

Dilution

587 East Middle Turnpike, P.O.Box 370, Manchester, CT 06045
              Tel. (860) 645-1102            Fax (860) 645-0823

Environmental Laboratories, Inc.

CompletedExtraction for PCB 07/14/23 Q/R/AC1, SB2SW3540C

PCB (Soxhlet SW3540C)
NDPCB-1016 760 07/18/23 SC SW8082Aug/Kg 2
NDPCB-1221 760 07/18/23 SC SW8082Aug/Kg 2
NDPCB-1232 760 07/18/23 SC SW8082Aug/Kg 2
NDPCB-1242 760 07/18/23 SC SW8082Aug/Kg 2

4500PCB-1248 760 07/18/23 SC SW8082Aug/Kg 2*
*PCB-1254 760 07/18/23 SC SW8082Aug/Kg 2*

NDPCB-1260 760 07/18/23 SC SW8082Aug/Kg 2
NDPCB-1262 760 07/18/23 SC SW8082Aug/Kg 2
NDPCB-1268 760 07/18/23 SC SW8082Aug/Kg 2

QA/QC Surrogates
49% DCBP 07/18/23 SC 30 - 150 %% 2
45% DCBP (Confirmation) 07/18/23 SC 30 - 150 %% 2
52% TCMX 07/18/23 SC 30 - 150 %% 2
50% TCMX (Confirmation) 07/18/23 SC 30 - 150 %% 2
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23-0706-PSRC-NY-12
Phoenix I.D.: CO48353

Client ID:
WEST PARISH PUMP STATION - SWSCProject ID:

Parameter Result
RL/
PQL Units Date/Time ByDilution Reference

Comments:
Results are reported on an ``as received`` basis, and are not corrected for dry weight.

PCB Comment:
* For PCBs, as per section 11.9.3 of SW846 method 8082, when multiple Aroclor's of PCBs are present and the aroclor is no 
longer recognizable, quantitation may be performed by comparing the total area of the PCB pattern to that of the aroclor it mostly 
resembles.  The PCB pattern did not resemble any of the standards, but most closely resembles a mixture of the Aroclors 1248 
and 1254. The PCB is quantitated as a timed group and is reported as the Aroclor 1248.

All soils, solids and sludges are reported on a dry weight basis unless otherwise noted in the sample comments.

Phyllis Shiller, Laboratory Director
July 21, 2023

Massachusetts does not offer certification for Soil/Solid matrices.

If you are the client above and have any questions concerning this testing, please do not hesitate to contact Phoenix Client Services at ext.200.  
The contents of this report cannot be discussed with anyone other than the client listed above without their written consent.

Reviewed and Released by: Greg Lawrence, Assistant Lab Director

RL/PQL=Reporting/Practical Quantitation Level  ND=Not Detected   BRL=Below Reporting Level
QA/QC Surrogates: Surrogates are compounds (preceeded with a %) added by the lab to determine analysis efficiency.  Surrogate 
results(%) listed in the report are not "detected" compounds.
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Sample Information Custody Information
Matrix:
Location Code:
Rush Request:
P.O.#:

Collected by:
Received by:
Analyzed by:

BULK
TIGHE
Standard
28-2057-078

07/06/23
SR1
see "By" below

NY

Laboratory Data

23-0706-PSRC-NY-13

Phoenix ID: CO48354

07/12/23
15:00
11:52

Parameter Result
RL/
PQL Units Date/Time By Reference

FOR: Attn: Nathan Yergeau
Tighe & Bond
213 Court St, Suite 1100
Middletown, CT 06457

Analysis Report
July 21, 2023

Date Time

SDG ID: GCO48342

Client ID:
Project ID: WEST PARISH PUMP STATION - SWSC

Dilution

587 East Middle Turnpike, P.O.Box 370, Manchester, CT 06045
              Tel. (860) 645-1102            Fax (860) 645-0823

Environmental Laboratories, Inc.

CompletedExtraction for PCB 07/14/23 Q/R/AC1, SB2SW3540C

PCB (Soxhlet SW3540C)
NDPCB-1016 590 07/18/23 SC SW8082Aug/Kg 2
NDPCB-1221 590 07/18/23 SC SW8082Aug/Kg 2
NDPCB-1232 590 07/18/23 SC SW8082Aug/Kg 2
NDPCB-1242 590 07/18/23 SC SW8082Aug/Kg 2

4300PCB-1248 590 07/18/23 SC SW8082Aug/Kg 2*
*PCB-1254 590 07/18/23 SC SW8082Aug/Kg 2*

NDPCB-1260 590 07/18/23 SC SW8082Aug/Kg 2
NDPCB-1262 590 07/18/23 SC SW8082Aug/Kg 2
NDPCB-1268 590 07/18/23 SC SW8082Aug/Kg 2

QA/QC Surrogates
71% DCBP 07/18/23 SC 30 - 150 %% 2
63% DCBP (Confirmation) 07/18/23 SC 30 - 150 %% 2
70% TCMX 07/18/23 SC 30 - 150 %% 2
66% TCMX (Confirmation) 07/18/23 SC 30 - 150 %% 2
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23-0706-PSRC-NY-13
Phoenix I.D.: CO48354

Client ID:
WEST PARISH PUMP STATION - SWSCProject ID:

Parameter Result
RL/
PQL Units Date/Time ByDilution Reference

Comments:
Results are reported on an ``as received`` basis, and are not corrected for dry weight.

PCB Comment:
* For PCBs, as per section 11.9.3 of SW846 method 8082, when multiple Aroclor's of PCBs are present and the aroclor is no 
longer recognizable, quantitation may be performed by comparing the total area of the PCB pattern to that of the aroclor it mostly 
resembles.  The PCB pattern did not resemble any of the standards, but most closely resembles a mixture of the Aroclors 1248 
and 1254. The PCB is quantitated as a timed group and is reported as the Aroclor 1248.

All soils, solids and sludges are reported on a dry weight basis unless otherwise noted in the sample comments.

Phyllis Shiller, Laboratory Director
July 21, 2023

Massachusetts does not offer certification for Soil/Solid matrices.

If you are the client above and have any questions concerning this testing, please do not hesitate to contact Phoenix Client Services at ext.200.  
The contents of this report cannot be discussed with anyone other than the client listed above without their written consent.

Reviewed and Released by: Greg Lawrence, Assistant Lab Director

RL/PQL=Reporting/Practical Quantitation Level  ND=Not Detected   BRL=Below Reporting Level
QA/QC Surrogates: Surrogates are compounds (preceeded with a %) added by the lab to determine analysis efficiency.  Surrogate 
results(%) listed in the report are not "detected" compounds.
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Sample Information Custody Information
Matrix:
Location Code:
Rush Request:
P.O.#:

Collected by:
Received by:
Analyzed by:

BULK
TIGHE
Standard
28-2057-078

07/06/23
SR1
see "By" below

NY

Laboratory Data

23-0706-PSRC-NY-14

Phoenix ID: CO48355

07/12/23
15:00
11:52

Parameter Result
RL/
PQL Units Date/Time By Reference

FOR: Attn: Nathan Yergeau
Tighe & Bond
213 Court St, Suite 1100
Middletown, CT 06457

Analysis Report
July 21, 2023

Date Time

SDG ID: GCO48342

Client ID:
Project ID: WEST PARISH PUMP STATION - SWSC

Dilution

587 East Middle Turnpike, P.O.Box 370, Manchester, CT 06045
              Tel. (860) 645-1102            Fax (860) 645-0823

Environmental Laboratories, Inc.

CompletedExtraction for PCB 07/14/23 Q/R/AC1, SB2SW3540C

PCB (Soxhlet SW3540C)
NDPCB-1016 760 07/17/23 SC SW8082Aug/Kg 2
NDPCB-1221 760 07/17/23 SC SW8082Aug/Kg 2
NDPCB-1232 760 07/17/23 SC SW8082Aug/Kg 2
NDPCB-1242 760 07/17/23 SC SW8082Aug/Kg 2
NDPCB-1248 760 07/17/23 SC SW8082Aug/Kg 2
NDPCB-1254 760 07/17/23 SC SW8082Aug/Kg 2
NDPCB-1260 760 07/17/23 SC SW8082Aug/Kg 2
NDPCB-1262 760 07/17/23 SC SW8082Aug/Kg 2
NDPCB-1268 760 07/17/23 SC SW8082Aug/Kg 2

QA/QC Surrogates
63% DCBP 07/17/23 SC 30 - 150 %% 2
69% DCBP (Confirmation) 07/17/23 SC 30 - 150 %% 2
58% TCMX 07/17/23 SC 30 - 150 %% 2
60% TCMX (Confirmation) 07/17/23 SC 30 - 150 %% 2
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23-0706-PSRC-NY-14
Phoenix I.D.: CO48355

Client ID:
WEST PARISH PUMP STATION - SWSCProject ID:

Parameter Result
RL/
PQL Units Date/Time ByDilution Reference

Comments:
Results are reported on an ``as received`` basis, and are not corrected for dry weight.

All soils, solids and sludges are reported on a dry weight basis unless otherwise noted in the sample comments.

Phyllis Shiller, Laboratory Director
July 21, 2023

Massachusetts does not offer certification for Soil/Solid matrices.

If you are the client above and have any questions concerning this testing, please do not hesitate to contact Phoenix Client Services at ext.200.  
The contents of this report cannot be discussed with anyone other than the client listed above without their written consent.

Reviewed and Released by: Greg Lawrence, Assistant Lab Director

RL/PQL=Reporting/Practical Quantitation Level  ND=Not Detected   BRL=Below Reporting Level
QA/QC Surrogates: Surrogates are compounds (preceeded with a %) added by the lab to determine analysis efficiency.  Surrogate 
results(%) listed in the report are not "detected" compounds.
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Sample Information Custody Information
Matrix:
Location Code:
Rush Request:
P.O.#:

Collected by:
Received by:
Analyzed by:

BULK
TIGHE
Standard
28-2057-078

07/06/23
SR1
see "By" below

NY

Laboratory Data

23-0706-PSRC-NY-15

Phoenix ID: CO48356

07/12/23
15:00
11:52

Parameter Result
RL/
PQL Units Date/Time By Reference

FOR: Attn: Nathan Yergeau
Tighe & Bond
213 Court St, Suite 1100
Middletown, CT 06457

Analysis Report
July 21, 2023

Date Time

SDG ID: GCO48342

Client ID:
Project ID: WEST PARISH PUMP STATION - SWSC

Dilution

587 East Middle Turnpike, P.O.Box 370, Manchester, CT 06045
              Tel. (860) 645-1102            Fax (860) 645-0823

Environmental Laboratories, Inc.

CompletedExtraction for PCB 07/19/23 Q/R/AC1 SW3540C

PCB (Soxhlet SW3540C)
NDPCB-1016 790 07/20/23 SC SW8082Aug/Kg 2
NDPCB-1221 790 07/20/23 SC SW8082Aug/Kg 2
NDPCB-1232 790 07/20/23 SC SW8082Aug/Kg 2
NDPCB-1242 790 07/20/23 SC SW8082Aug/Kg 2
NDPCB-1248 790 07/20/23 SC SW8082Aug/Kg 2
NDPCB-1254 790 07/20/23 SC SW8082Aug/Kg 2
NDPCB-1260 790 07/20/23 SC SW8082Aug/Kg 2
NDPCB-1262 790 07/20/23 SC SW8082Aug/Kg 2
NDPCB-1268 790 07/20/23 SC SW8082Aug/Kg 2

QA/QC Surrogates
65% DCBP 07/20/23 SC 30 - 150 %% 2
62% DCBP (Confirmation) 07/20/23 SC 30 - 150 %% 2
59% TCMX 07/20/23 SC 30 - 150 %% 2
60% TCMX (Confirmation) 07/20/23 SC 30 - 150 %% 2
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23-0706-PSRC-NY-15
Phoenix I.D.: CO48356

Client ID:
WEST PARISH PUMP STATION - SWSCProject ID:

Parameter Result
RL/
PQL Units Date/Time ByDilution Reference

Comments:
Results are reported on an ``as received`` basis, and are not corrected for dry weight.

All soils, solids and sludges are reported on a dry weight basis unless otherwise noted in the sample comments.

Phyllis Shiller, Laboratory Director
July 21, 2023

Massachusetts does not offer certification for Soil/Solid matrices.

If you are the client above and have any questions concerning this testing, please do not hesitate to contact Phoenix Client Services at ext.200.  
The contents of this report cannot be discussed with anyone other than the client listed above without their written consent.

Reviewed and Released by: Greg Lawrence, Assistant Lab Director

RL/PQL=Reporting/Practical Quantitation Level  ND=Not Detected   BRL=Below Reporting Level
QA/QC Surrogates: Surrogates are compounds (preceeded with a %) added by the lab to determine analysis efficiency.  Surrogate 
results(%) listed in the report are not "detected" compounds.
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QA/QC Data

Parameter
            Blk
Blank   RL

MS
%

MSD
%

MS
RPD

QA/QC Report
July 21, 2023

587 East Middle Turnpike, P.O.Box 370, Manchester, CT 06045
Tel. (860) 645-1102

Environmental Laboratories, Inc.

SDG I.D.: GCO48342

LCS
%

LCSD
%

LCS
RPD

%
Rec

Limits

%
RPD

Limits

QA/QC Batch 686965 (ug/Kg), QC Sample No: CO48345 10X (CO48342, CO48343, CO48344, CO48350, CO48351, CO48352, 
CO48353, CO48354, CO48355)
Polychlorinated Biphenyls - Bulk
PCB-1016 ND 87 95 8.8 40 - 140 30170
PCB-1221 ND 40 - 140 30170
PCB-1232 ND 40 - 140 30170
PCB-1242 ND 40 - 140 30170
PCB-1248 ND 40 - 140 30170
PCB-1254 ND 40 - 140 30170
PCB-1260 ND 87 94 7.7 40 - 140 30170
PCB-1262 ND 40 - 140 30170
PCB-1268 ND 40 - 140 30170
% DCBP (Surrogate Rec) 92 85 86 1.2 30 - 150 30%
% DCBP (Surrogate Rec) (Confirm 95 87 88 1.1 30 - 150 30%
% TCMX (Surrogate Rec) 85 79 80 1.3 30 - 150 30%
% TCMX (Surrogate Rec) (Confirm 85 80 82 2.5 30 - 150 30%

A LCS and LCS Duplicate were performed instead of a matrix spike and matrix spike duplicate.

Comment:

QA/QC Batch 687709 (ug/Kg), QC Sample No: CO54345 10X (CO48345, CO48346, CO48347, CO48348, CO48349, CO48356)

Polychlorinated Biphenyls - Bulk
PCB-1016 ND 50 99 65.8 r40 - 140 30170
PCB-1221 ND 40 - 140 30170
PCB-1232 ND 40 - 140 30170
PCB-1242 ND 40 - 140 30170
PCB-1248 ND 40 - 140 30170
PCB-1254 ND 40 - 140 30170
PCB-1260 ND 70 99 34.3 r40 - 140 30170
PCB-1262 ND 40 - 140 30170
PCB-1268 ND 40 - 140 30170
% DCBP (Surrogate Rec) 84 61 82 29.4 30 - 150 30%
% DCBP (Surrogate Rec) (Confirm 106 70 97 32.3 r30 - 150 30%
% TCMX (Surrogate Rec) 83 21 91 125.0 l,r30 - 150 30%
% TCMX (Surrogate Rec) (Confirm 76 20 84 123.1 l,r30 - 150 30%

A LCS and LCS Duplicate were performed instead of a matrix spike and matrix spike duplicate.

Comment:

l = This parameter is outside laboratory LCS/LCSD specified recovery limits.
r = This parameter is outside laboratory RPD specified recovery limits.
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QA/QC Data

Parameter
            Blk
Blank   RL

MS
%

MSD
%

MS
RPD

SDG I.D.: GCO48342

LCS
%

LCSD
%

LCS
RPD

%
Rec

Limits

%
RPD

Limits

MS - Matrix Spike
Phyllis Shiller, Laboratory Director

If there are any questions regarding this data, please call Phoenix Client Services at extension 200.

July 21, 2023
MS Dup - Matrix Spike Duplicate

RPD - Relative Percent Difference
LCS - Laboratory Control Sample
LCSD - Laboratory Control Sample Duplicate

NC - No Criteria
Intf - Interference

Page 34 of 38

La
st

 M
od

ifi
ed

: 0
2/

28
/2

02
4 

at
 1

0:
41

A
M

 E
S

T



Sample Criteria Exceedances ReportFriday, July 21, 2023

Acode Phoenix Analyte CriteriaResult RLSampNo
Analysis

UnitsCriteria

GCO48342 - TIGHECriteria: None

RL
Criteria

State: MA

$PCB_SOXR PCB-1221 1000ND 480000 ug/KgCO48342 MA  /  Requested PCB RL  /  1000
$PCB_SOXR PCB-1232 1000ND 480000 ug/KgCO48342 MA  /  Requested PCB RL  /  1000
$PCB_SOXR PCB-1242 1000ND 480000 ug/KgCO48342 MA  /  Requested PCB RL  /  1000
$PCB_SOXR PCB-1248 1000ND 480000 ug/KgCO48342 MA  /  Requested PCB RL  /  1000
$PCB_SOXR PCB-1254 10001500000 480000 ug/KgCO48342 MA  /  Requested PCB RL  /  1000
$PCB_SOXR PCB-1260 1000ND 480000 ug/KgCO48342 MA  /  Requested PCB RL  /  1000
$PCB_SOXR PCB-1262 1000ND 480000 ug/KgCO48342 MA  /  Requested PCB RL  /  1000
$PCB_SOXR PCB-1268 1000ND 480000 ug/KgCO48342 MA  /  Requested PCB RL  /  1000
$PCB_SOXR PCB-1016 1000ND 480000 ug/KgCO48342 MA  /  Requested PCB RL  /  1000

$PCB_SOXR PCB-1242 1000ND 41000 ug/KgCO48343 MA  /  Requested PCB RL  /  1000
$PCB_SOXR PCB-1268 1000ND 41000 ug/KgCO48343 MA  /  Requested PCB RL  /  1000
$PCB_SOXR PCB-1262 1000ND 41000 ug/KgCO48343 MA  /  Requested PCB RL  /  1000
$PCB_SOXR PCB-1260 1000ND 41000 ug/KgCO48343 MA  /  Requested PCB RL  /  1000
$PCB_SOXR PCB-1248 1000ND 41000 ug/KgCO48343 MA  /  Requested PCB RL  /  1000
$PCB_SOXR PCB-1232 1000ND 41000 ug/KgCO48343 MA  /  Requested PCB RL  /  1000
$PCB_SOXR PCB-1221 1000ND 41000 ug/KgCO48343 MA  /  Requested PCB RL  /  1000
$PCB_SOXR PCB-1016 1000ND 41000 ug/KgCO48343 MA  /  Requested PCB RL  /  1000
$PCB_SOXR PCB-1254 1000400000 41000 ug/KgCO48343 MA  /  Requested PCB RL  /  1000

$PCB_SOXR PCB-1262 1000ND 43000 ug/KgCO48344 MA  /  Requested PCB RL  /  1000
$PCB_SOXR PCB-1268 1000ND 43000 ug/KgCO48344 MA  /  Requested PCB RL  /  1000
$PCB_SOXR PCB-1016 1000ND 43000 ug/KgCO48344 MA  /  Requested PCB RL  /  1000
$PCB_SOXR PCB-1221 1000ND 43000 ug/KgCO48344 MA  /  Requested PCB RL  /  1000
$PCB_SOXR PCB-1232 1000ND 43000 ug/KgCO48344 MA  /  Requested PCB RL  /  1000
$PCB_SOXR PCB-1242 1000ND 43000 ug/KgCO48344 MA  /  Requested PCB RL  /  1000
$PCB_SOXR PCB-1248 1000ND 43000 ug/KgCO48344 MA  /  Requested PCB RL  /  1000
$PCB_SOXR PCB-1254 1000230000 43000 ug/KgCO48344 MA  /  Requested PCB RL  /  1000
$PCB_SOXR PCB-1260 1000ND 43000 ug/KgCO48344 MA  /  Requested PCB RL  /  1000

$PCB_SOXR PCB-1016 1000ND 680000 ug/KgCO48345 MA  /  Requested PCB RL  /  1000
$PCB_SOXR PCB-1221 1000ND 680000 ug/KgCO48345 MA  /  Requested PCB RL  /  1000
$PCB_SOXR PCB-1232 1000ND 680000 ug/KgCO48345 MA  /  Requested PCB RL  /  1000
$PCB_SOXR PCB-1242 1000ND 680000 ug/KgCO48345 MA  /  Requested PCB RL  /  1000
$PCB_SOXR PCB-1248 1000ND 680000 ug/KgCO48345 MA  /  Requested PCB RL  /  1000
$PCB_SOXR PCB-1254 10002900000 680000 ug/KgCO48345 MA  /  Requested PCB RL  /  1000
$PCB_SOXR PCB-1260 1000ND 680000 ug/KgCO48345 MA  /  Requested PCB RL  /  1000
$PCB_SOXR PCB-1262 1000ND 680000 ug/KgCO48345 MA  /  Requested PCB RL  /  1000
$PCB_SOXR PCB-1268 1000ND 680000 ug/KgCO48345 MA  /  Requested PCB RL  /  1000

$PCB_SOXR PCB-1232 1000ND 710000 ug/KgCO48346 MA  /  Requested PCB RL  /  1000
$PCB_SOXR PCB-1268 1000ND 710000 ug/KgCO48346 MA  /  Requested PCB RL  /  1000
$PCB_SOXR PCB-1262 1000ND 710000 ug/KgCO48346 MA  /  Requested PCB RL  /  1000
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Sample Criteria Exceedances ReportFriday, July 21, 2023

Acode Phoenix Analyte CriteriaResult RLSampNo
Analysis

UnitsCriteria

GCO48342 - TIGHECriteria: None

RL
Criteria

State: MA

$PCB_SOXR PCB-1260 1000ND 710000 ug/KgCO48346 MA  /  Requested PCB RL  /  1000
$PCB_SOXR PCB-1254 10002800000 710000 ug/KgCO48346 MA  /  Requested PCB RL  /  1000
$PCB_SOXR PCB-1242 1000ND 710000 ug/KgCO48346 MA  /  Requested PCB RL  /  1000
$PCB_SOXR PCB-1221 1000ND 710000 ug/KgCO48346 MA  /  Requested PCB RL  /  1000
$PCB_SOXR PCB-1016 1000ND 710000 ug/KgCO48346 MA  /  Requested PCB RL  /  1000
$PCB_SOXR PCB-1248 1000ND 710000 ug/KgCO48346 MA  /  Requested PCB RL  /  1000

$PCB_SOXR PCB-1254 10002300 860 ug/KgCO48348 MA  /  Requested PCB RL  /  1000

$PCB_SOXR PCB-1254 10002500 910 ug/KgCO48349 MA  /  Requested PCB RL  /  1000

$PCB_SOXR PCB-1254 10007600 930 ug/KgCO48350 MA  /  Requested PCB RL  /  1000

$PCB_SOXR PCB-1254 10001600 880 ug/KgCO48351 MA  /  Requested PCB RL  /  1000

$PCB_SOXR PCB-1254 10001200 1000 ug/KgCO48352 MA  /  Requested PCB RL  /  1000

$PCB_SOXR PCB-1248 10004500 760 ug/KgCO48353 MA  /  Requested PCB RL  /  1000

$PCB_SOXR PCB-1248 10004300 590 ug/KgCO48354 MA  /  Requested PCB RL  /  1000

Phoenix Laboratories does not assume responsibility for the data contained in this exceedance report.  It is provided as an additional tool to identify requested criteria exceedences.  All efforts are 
made to ensure the accuracy of the data (obtained from appropriate agencies).  A lack of exceedence information does not necessarily suggest conformance to the criteria.  It is ultimately the site 
professional's responsibility to determine appropriate compliance.
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Analysis Comments
July 21, 2023

587 East Middle Turnpike, P.O.Box 370, Manchester, CT 06045
              Tel. (860) 645-1102            Fax (860) 645-0823

Environmental Laboratories, Inc.

SDG I.D.: GCO48342

The following analysis comments are made regarding exceptions to criteria not already noted in the Analysis Report or 
QA/QC Report:

PCB Narration
CO48351AU-ECD48 07/17/23-1:

The following Continuing Calibration compounds did not meet % deviation criteria: 
Samples: CO48351
  Preceding CC 717B019 - None.
  Succeeding CC 717B032 - DCBP SURR 16%L (15%)
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CO67361 - CO67366

Tuesday, August 15, 2023

Sample ID#s:

Attn: Nathan Yergeau
Tighe & Bond
213 Court St, Suite 1100
Middletown, CT 06457

SDG ID: GCO67361
Project ID: WEST PARISH PUMP STATION - SWSC

Sincerely yours,

Laboratory Director
Phyllis Shiller

If you are the client above and have any questions concerning this testing, please do 
not hesitate to contact Phoenix Client Services at ext.200.  The contents of this report 
cannot be discussed with anyone other than the client listed above without their 
written consent.

NELAC - #NY11301
CT Lab Registration #PH-0618
MA Lab Registration #M-CT007
ME Lab Registration #CT-007
NH Lab Registration #213693-A,B

NJ Lab Registration #CT-003
NY Lab Registration #11301
PA Lab Registration #68-03530
RI Lab Registration #63
VT Lab Registration #VT11301

This laboratory is in compliance with the NELAC requirements of procedures used 
except where indicated.

This report contains results for the parameters tested, under the sampling conditions 
described on the Chain Of Custody, as received by the laboratory.  This report is 
incomplete unless all pages indicated in the pagination at the bottom of the page are 
included.

A scanned version of the COC form accompanies the analytical report and is an exact 
duplicate of the original.

All soils, solids and sludges are reported on a dry weight basis unless otherwise noted 
in the sample comments.

587 East Middle Turnpike, P.O. Box 370, Manchester, CT 06040
Telephone (860) 645-1102
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Sample Id Cross Reference
August 15, 2023

587 East Middle Turnpike, P.O.Box 370, Manchester, CT 06045
              Tel. (860) 645-1102            Fax (860) 645-0823

Environmental Laboratories, Inc.

SDG I.D.: GCO67361

Client Id Lab Id Matrix

Project ID: WEST PARISH PUMP STATION - SWSC

23-0804-PSRC-NY-01 CO67361 CAULK
23-0804-PSRC-NY-02 CO67362 CAULK
23-0804-PSRC-NY-03 CO67363 CAULK
23-0804-PSRC-NY-04 CO67364 CAULK
23-0804-PSRC-NY-05 CO67365 CAULK
23-0804-PSRC-NY-06 CO67366 CAULK
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Sample Information Custody Information
Matrix:
Location Code:
Rush Request:
P.O.#:

Collected by:
Received by:
Analyzed by:

CAULK
TIGHE
Standard
28-2057-078

08/04/23
SR1
see "By" below

NY

Laboratory Data

23-0804-PSRC-NY-01

Phoenix ID: CO67361

08/07/23
11:00
12:00

Parameter Result
RL/
PQL Units Date/Time By Reference

FOR: Attn: Nathan Yergeau
Tighe & Bond
213 Court St, Suite 1100
Middletown, CT 06457

Analysis Report
August 15, 2023

Date Time

SDG ID: GCO67361

Client ID:
Project ID: WEST PARISH PUMP STATION - SWSC

Dilution

587 East Middle Turnpike, P.O.Box 370, Manchester, CT 06045
              Tel. (860) 645-1102            Fax (860) 645-0823

Environmental Laboratories, Inc.

CompletedCaulk Extraction for PCB 08/09/23 Q/R/AC1 SW3540C

PCB (Soxhlet SW3540C)
NDPCB-1016 82000000 08/10/23 SC SW8082Aug/Kg 200000
NDPCB-1221 82000000 08/10/23 SC SW8082Aug/Kg 200000
NDPCB-1232 82000000 08/10/23 SC SW8082Aug/Kg 200000
NDPCB-1242 82000000 08/10/23 SC SW8082Aug/Kg 200000
NDPCB-1248 82000000 08/10/23 SC SW8082Aug/Kg 200000
NDPCB-1254 82000000 08/10/23 SC SW8082Aug/Kg 200000

290000000PCB-1260 82000000 08/10/23 SC SW8082Aug/Kg 200000
NDPCB-1262 82000000 08/10/23 SC SW8082Aug/Kg 200000
NDPCB-1268 82000000 08/10/23 SC SW8082Aug/Kg 200000

QA/QC Surrogates
Diluted Out% DCBP 08/10/23 SC 30 - 150 %% 200000
Diluted Out% DCBP (Confirmation) 08/10/23 SC 30 - 150 %% 200000
Diluted Out% TCMX 08/10/23 SC 30 - 150 %% 200000
Diluted Out% TCMX (Confirmation) 08/10/23 SC 30 - 150 %% 200000

Ver 1
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23-0804-PSRC-NY-01
Phoenix I.D.: CO67361

Client ID:
WEST PARISH PUMP STATION - SWSCProject ID:

Parameter Result
RL/
PQL Units Date/Time ByDilution Reference

Comments:
Results are reported on an ``as received`` basis, and are not corrected for dry weight.

All soils, solids and sludges are reported on a dry weight basis unless otherwise noted in the sample comments.

Phyllis Shiller, Laboratory Director
August 15, 2023

Massachusetts does not offer certification for Soil/Solid matrices.

If you are the client above and have any questions concerning this testing, please do not hesitate to contact Phoenix Client Services at ext.200.  
The contents of this report cannot be discussed with anyone other than the client listed above without their written consent.

Reviewed and Released by: Greg Lawrence, Assistant Lab Director

RL/PQL=Reporting/Practical Quantitation Level  ND=Not Detected   BRL=Below Reporting Level
QA/QC Surrogates: Surrogates are compounds (preceeded with a %) added by the lab to determine analysis efficiency.  Surrogate 
results(%) listed in the report are not "detected" compounds.

Ver 1
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Sample Information Custody Information
Matrix:
Location Code:
Rush Request:
P.O.#:

Collected by:
Received by:
Analyzed by:

CAULK
TIGHE
Standard
28-2057-078

08/04/23
SR1
see "By" below

NY

Laboratory Data

23-0804-PSRC-NY-02

Phoenix ID: CO67362

08/07/23
11:00
12:00

Parameter Result
RL/
PQL Units Date/Time By Reference

FOR: Attn: Nathan Yergeau
Tighe & Bond
213 Court St, Suite 1100
Middletown, CT 06457

Analysis Report
August 15, 2023

Date Time

SDG ID: GCO67361

Client ID:
Project ID: WEST PARISH PUMP STATION - SWSC

Dilution

587 East Middle Turnpike, P.O.Box 370, Manchester, CT 06045
              Tel. (860) 645-1102            Fax (860) 645-0823

Environmental Laboratories, Inc.

CompletedCaulk Extraction for PCB 08/09/23 Q/R/AC1 SW3540C

PCB (Soxhlet SW3540C)
NDPCB-1016 6500 08/11/23 SC SW8082Aug/Kg 20
NDPCB-1221 6500 08/11/23 SC SW8082Aug/Kg 20
NDPCB-1232 6500 08/11/23 SC SW8082Aug/Kg 20
NDPCB-1242 6500 08/11/23 SC SW8082Aug/Kg 20
NDPCB-1248 6500 08/11/23 SC SW8082Aug/Kg 20
NDPCB-1254 6500 08/11/23 SC SW8082Aug/Kg 20

11000PCB-1260 6500 08/11/23 SC SW8082Aug/Kg 20
NDPCB-1262 6500 08/11/23 SC SW8082Aug/Kg 20
NDPCB-1268 6500 08/11/23 SC SW8082Aug/Kg 20

QA/QC Surrogates
85% DCBP 08/11/23 SC 30 - 150 %% 20
88% DCBP (Confirmation) 08/11/23 SC 30 - 150 %% 20
74% TCMX 08/11/23 SC 30 - 150 %% 20
74% TCMX (Confirmation) 08/11/23 SC 30 - 150 %% 20

Ver 1
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23-0804-PSRC-NY-02
Phoenix I.D.: CO67362

Client ID:
WEST PARISH PUMP STATION - SWSCProject ID:

Parameter Result
RL/
PQL Units Date/Time ByDilution Reference

Comments:
Results are reported on an ``as received`` basis, and are not corrected for dry weight.

All soils, solids and sludges are reported on a dry weight basis unless otherwise noted in the sample comments.

Phyllis Shiller, Laboratory Director
August 15, 2023

Massachusetts does not offer certification for Soil/Solid matrices.

If you are the client above and have any questions concerning this testing, please do not hesitate to contact Phoenix Client Services at ext.200.  
The contents of this report cannot be discussed with anyone other than the client listed above without their written consent.

Reviewed and Released by: Greg Lawrence, Assistant Lab Director

RL/PQL=Reporting/Practical Quantitation Level  ND=Not Detected   BRL=Below Reporting Level
QA/QC Surrogates: Surrogates are compounds (preceeded with a %) added by the lab to determine analysis efficiency.  Surrogate 
results(%) listed in the report are not "detected" compounds.

Ver 1

Page 6 of 19

La
st

 M
od

ifi
ed

: 0
2/

28
/2

02
4 

at
 1

0:
41

A
M

 E
S

T



Sample Information Custody Information
Matrix:
Location Code:
Rush Request:
P.O.#:

Collected by:
Received by:
Analyzed by:

CAULK
TIGHE
Standard
28-2057-078

08/04/23
SR1
see "By" below

NY

Laboratory Data

23-0804-PSRC-NY-03

Phoenix ID: CO67363

08/07/23
11:00
12:00

Parameter Result
RL/
PQL Units Date/Time By Reference

FOR: Attn: Nathan Yergeau
Tighe & Bond
213 Court St, Suite 1100
Middletown, CT 06457

Analysis Report
August 15, 2023

Date Time

SDG ID: GCO67361

Client ID:
Project ID: WEST PARISH PUMP STATION - SWSC

Dilution

587 East Middle Turnpike, P.O.Box 370, Manchester, CT 06045
              Tel. (860) 645-1102            Fax (860) 645-0823

Environmental Laboratories, Inc.

CompletedCaulk Extraction for PCB 08/10/23 Q/R/AC1 SW3540C

PCB (Soxhlet SW3540C)
NDPCB-1016 4500 08/15/23 SC SW8082Aug/Kg 10
NDPCB-1221 4500 08/15/23 SC SW8082Aug/Kg 10
NDPCB-1232 4500 08/15/23 SC SW8082Aug/Kg 10
NDPCB-1242 4500 08/15/23 SC SW8082Aug/Kg 10
NDPCB-1248 4500 08/15/23 SC SW8082Aug/Kg 10
NDPCB-1254 4500 08/15/23 SC SW8082Aug/Kg 10

12000PCB-1260 4500 08/15/23 SC SW8082Aug/Kg 10
NDPCB-1262 4500 08/15/23 SC SW8082Aug/Kg 10
NDPCB-1268 4500 08/15/23 SC SW8082Aug/Kg 10

QA/QC Surrogates
86% DCBP 08/15/23 SC 30 - 150 %% 10
89% DCBP (Confirmation) 08/15/23 SC 30 - 150 %% 10
65% TCMX 08/15/23 SC 30 - 150 %% 10
65% TCMX (Confirmation) 08/15/23 SC 30 - 150 %% 10

Ver 1
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23-0804-PSRC-NY-03
Phoenix I.D.: CO67363

Client ID:
WEST PARISH PUMP STATION - SWSCProject ID:

Parameter Result
RL/
PQL Units Date/Time ByDilution Reference

Comments:
Results are reported on an ``as received`` basis, and are not corrected for dry weight.

PCB Comment:
For PCBs, in order to reach the desired RL, multiple cleanup steps were performed. The extract was cleaned up with a 
combination of sulfuric acid, potassium permanganate, copper powder and additional florisil.

All soils, solids and sludges are reported on a dry weight basis unless otherwise noted in the sample comments.

Phyllis Shiller, Laboratory Director
August 15, 2023

Massachusetts does not offer certification for Soil/Solid matrices.

If you are the client above and have any questions concerning this testing, please do not hesitate to contact Phoenix Client Services at ext.200.  
The contents of this report cannot be discussed with anyone other than the client listed above without their written consent.

Reviewed and Released by: Greg Lawrence, Assistant Lab Director

RL/PQL=Reporting/Practical Quantitation Level  ND=Not Detected   BRL=Below Reporting Level
QA/QC Surrogates: Surrogates are compounds (preceeded with a %) added by the lab to determine analysis efficiency.  Surrogate 
results(%) listed in the report are not "detected" compounds.

Ver 1
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Sample Information Custody Information
Matrix:
Location Code:
Rush Request:
P.O.#:

Collected by:
Received by:
Analyzed by:

CAULK
TIGHE
Standard
28-2057-078

08/04/23
SR1
see "By" below

NY

Laboratory Data

23-0804-PSRC-NY-04

Phoenix ID: CO67364

08/07/23
11:00
12:00

Parameter Result
RL/
PQL Units Date/Time By Reference

FOR: Attn: Nathan Yergeau
Tighe & Bond
213 Court St, Suite 1100
Middletown, CT 06457

Analysis Report
August 15, 2023

Date Time

SDG ID: GCO67361

Client ID:
Project ID: WEST PARISH PUMP STATION - SWSC

Dilution

587 East Middle Turnpike, P.O.Box 370, Manchester, CT 06045
              Tel. (860) 645-1102            Fax (860) 645-0823

Environmental Laboratories, Inc.

CompletedCaulk Extraction for PCB 08/10/23 Q/R/AC1 SW3540C

PCB (Soxhlet SW3540C)
NDPCB-1016 660 08/12/23 SC SW8082Aug/Kg 2
NDPCB-1221 660 08/12/23 SC SW8082Aug/Kg 2
NDPCB-1232 660 08/12/23 SC SW8082Aug/Kg 2
NDPCB-1242 660 08/12/23 SC SW8082Aug/Kg 2
NDPCB-1248 660 08/12/23 SC SW8082Aug/Kg 2
NDPCB-1254 660 08/12/23 SC SW8082Aug/Kg 2
920PCB-1260 660 08/12/23 SC SW8082Aug/Kg 2
NDPCB-1262 660 08/12/23 SC SW8082Aug/Kg 2
NDPCB-1268 660 08/12/23 SC SW8082Aug/Kg 2

QA/QC Surrogates
83% DCBP 08/12/23 SC 30 - 150 %% 2
78% DCBP (Confirmation) 08/12/23 SC 30 - 150 %% 2
68% TCMX 08/12/23 SC 30 - 150 %% 2
61% TCMX (Confirmation) 08/12/23 SC 30 - 150 %% 2

Ver 1
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23-0804-PSRC-NY-04
Phoenix I.D.: CO67364

Client ID:
WEST PARISH PUMP STATION - SWSCProject ID:

Parameter Result
RL/
PQL Units Date/Time ByDilution Reference

Comments:
Results are reported on an ``as received`` basis, and are not corrected for dry weight.

All soils, solids and sludges are reported on a dry weight basis unless otherwise noted in the sample comments.

Phyllis Shiller, Laboratory Director
August 15, 2023

Massachusetts does not offer certification for Soil/Solid matrices.

If you are the client above and have any questions concerning this testing, please do not hesitate to contact Phoenix Client Services at ext.200.  
The contents of this report cannot be discussed with anyone other than the client listed above without their written consent.

Reviewed and Released by: Greg Lawrence, Assistant Lab Director

RL/PQL=Reporting/Practical Quantitation Level  ND=Not Detected   BRL=Below Reporting Level
QA/QC Surrogates: Surrogates are compounds (preceeded with a %) added by the lab to determine analysis efficiency.  Surrogate 
results(%) listed in the report are not "detected" compounds.

Ver 1
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Sample Information Custody Information
Matrix:
Location Code:
Rush Request:
P.O.#:

Collected by:
Received by:
Analyzed by:

CAULK
TIGHE
Standard
28-2057-078

08/04/23
SR1
see "By" below

NY

Laboratory Data

23-0804-PSRC-NY-05

Phoenix ID: CO67365

08/07/23
11:00
12:00

Parameter Result
RL/
PQL Units Date/Time By Reference

FOR: Attn: Nathan Yergeau
Tighe & Bond
213 Court St, Suite 1100
Middletown, CT 06457

Analysis Report
August 15, 2023

Date Time

SDG ID: GCO67361

Client ID:
Project ID: WEST PARISH PUMP STATION - SWSC

Dilution

587 East Middle Turnpike, P.O.Box 370, Manchester, CT 06045
              Tel. (860) 645-1102            Fax (860) 645-0823

Environmental Laboratories, Inc.

CompletedCaulk Extraction for PCB 08/10/23 Q/R/AC1 SW3540C

PCB (Soxhlet SW3540C)
NDPCB-1016 950 08/12/23 SC SW8082Aug/Kg 2
NDPCB-1221 950 08/12/23 SC SW8082Aug/Kg 2
NDPCB-1232 950 08/12/23 SC SW8082Aug/Kg 2
NDPCB-1242 950 08/12/23 SC SW8082Aug/Kg 2
NDPCB-1248 950 08/12/23 SC SW8082Aug/Kg 2
NDPCB-1254 950 08/12/23 SC SW8082Aug/Kg 2
NDPCB-1260 950 08/12/23 SC SW8082Aug/Kg 2
NDPCB-1262 950 08/12/23 SC SW8082Aug/Kg 2
NDPCB-1268 950 08/12/23 SC SW8082Aug/Kg 2

QA/QC Surrogates
89% DCBP 08/12/23 SC 30 - 150 %% 2
82% DCBP (Confirmation) 08/12/23 SC 30 - 150 %% 2
75% TCMX 08/12/23 SC 30 - 150 %% 2
67% TCMX (Confirmation) 08/12/23 SC 30 - 150 %% 2

Ver 1
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23-0804-PSRC-NY-05
Phoenix I.D.: CO67365

Client ID:
WEST PARISH PUMP STATION - SWSCProject ID:

Parameter Result
RL/
PQL Units Date/Time ByDilution Reference

Comments:
Results are reported on an ``as received`` basis, and are not corrected for dry weight.

All soils, solids and sludges are reported on a dry weight basis unless otherwise noted in the sample comments.

Phyllis Shiller, Laboratory Director
August 15, 2023

Massachusetts does not offer certification for Soil/Solid matrices.

If you are the client above and have any questions concerning this testing, please do not hesitate to contact Phoenix Client Services at ext.200.  
The contents of this report cannot be discussed with anyone other than the client listed above without their written consent.

Reviewed and Released by: Greg Lawrence, Assistant Lab Director

RL/PQL=Reporting/Practical Quantitation Level  ND=Not Detected   BRL=Below Reporting Level
QA/QC Surrogates: Surrogates are compounds (preceeded with a %) added by the lab to determine analysis efficiency.  Surrogate 
results(%) listed in the report are not "detected" compounds.

Ver 1
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Sample Information Custody Information
Matrix:
Location Code:
Rush Request:
P.O.#:

Collected by:
Received by:
Analyzed by:

CAULK
TIGHE
Standard
28-2057-078

08/04/23
SR1
see "By" below

NY

Laboratory Data

23-0804-PSRC-NY-06

Phoenix ID: CO67366

08/07/23
11:00
12:00

Parameter Result
RL/
PQL Units Date/Time By Reference

FOR: Attn: Nathan Yergeau
Tighe & Bond
213 Court St, Suite 1100
Middletown, CT 06457

Analysis Report
August 15, 2023

Date Time

SDG ID: GCO67361

Client ID:
Project ID: WEST PARISH PUMP STATION - SWSC

Dilution

587 East Middle Turnpike, P.O.Box 370, Manchester, CT 06045
              Tel. (860) 645-1102            Fax (860) 645-0823

Environmental Laboratories, Inc.

CompletedCaulk Extraction for PCB 08/10/23 Q/R/AC1 SW3540C

PCB (Soxhlet SW3540C)
NDPCB-1016 940 08/11/23 SC SW8082Aug/Kg 2
NDPCB-1221 940 08/11/23 SC SW8082Aug/Kg 2
NDPCB-1232 940 08/11/23 SC SW8082Aug/Kg 2
NDPCB-1242 940 08/11/23 SC SW8082Aug/Kg 2
NDPCB-1248 940 08/11/23 SC SW8082Aug/Kg 2
NDPCB-1254 940 08/11/23 SC SW8082Aug/Kg 2
NDPCB-1260 940 08/11/23 SC SW8082Aug/Kg 2
NDPCB-1262 940 08/11/23 SC SW8082Aug/Kg 2
NDPCB-1268 940 08/11/23 SC SW8082Aug/Kg 2

QA/QC Surrogates
88% DCBP 08/11/23 SC 30 - 150 %% 2
80% DCBP (Confirmation) 08/11/23 SC 30 - 150 %% 2
74% TCMX 08/11/23 SC 30 - 150 %% 2
66% TCMX (Confirmation) 08/11/23 SC 30 - 150 %% 2

Ver 1
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23-0804-PSRC-NY-06
Phoenix I.D.: CO67366

Client ID:
WEST PARISH PUMP STATION - SWSCProject ID:

Parameter Result
RL/
PQL Units Date/Time ByDilution Reference

Comments:
Results are reported on an ``as received`` basis, and are not corrected for dry weight.

All soils, solids and sludges are reported on a dry weight basis unless otherwise noted in the sample comments.

Phyllis Shiller, Laboratory Director
August 15, 2023

Massachusetts does not offer certification for Soil/Solid matrices.

If you are the client above and have any questions concerning this testing, please do not hesitate to contact Phoenix Client Services at ext.200.  
The contents of this report cannot be discussed with anyone other than the client listed above without their written consent.

Reviewed and Released by: Greg Lawrence, Assistant Lab Director

RL/PQL=Reporting/Practical Quantitation Level  ND=Not Detected   BRL=Below Reporting Level
QA/QC Surrogates: Surrogates are compounds (preceeded with a %) added by the lab to determine analysis efficiency.  Surrogate 
results(%) listed in the report are not "detected" compounds.

Ver 1
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QA/QC Data

Parameter
            Blk
Blank   RL

MS
%

MSD
%

MS
RPD

QA/QC Report
August 15, 2023

587 East Middle Turnpike, P.O.Box 370, Manchester, CT 06045
Tel. (860) 645-1102

Environmental Laboratories, Inc.

SDG I.D.: GCO67361

LCS
%

LCSD
%

LCS
RPD

%
Rec

Limits

%
RPD

Limits

QA/QC Batch 691539 (ug/Kg), QC Sample No: CO66662 10X (CO67361, CO67362)

Polychlorinated Biphenyls
PCB-1016 ND 117 120 2.5 40 - 140 30170
PCB-1221 ND 40 - 140 30170
PCB-1232 ND 40 - 140 30170
PCB-1242 ND 40 - 140 30170
PCB-1248 ND 40 - 140 30170
PCB-1254 ND 40 - 140 30170
PCB-1260 ND 119 116 2.6 40 - 140 30170
PCB-1262 ND 40 - 140 30170
PCB-1268 ND 40 - 140 30170
% DCBP (Surrogate Rec) 117 120 116 3.4 30 - 150 30%
% DCBP (Surrogate Rec) (Confirm 118 121 126 4.0 30 - 150 30%
% TCMX (Surrogate Rec) 108 107 108 0.9 30 - 150 30%
% TCMX (Surrogate Rec) (Confirm 110 111 112 0.9 30 - 150 30%

A LCS and LCS Duplicate were performed instead of a matrix spike and matrix spike duplicate.

Comment:

QA/QC Batch 691751 (ug/Kg), QC Sample No: CO67586 10X (CO67363, CO67364, CO67365, CO67366)

Polychlorinated Biphenyls
PCB-1016 ND 88 93 5.5 40 - 140 30170
PCB-1221 ND 40 - 140 30170
PCB-1232 ND 40 - 140 30170
PCB-1242 ND 40 - 140 30170
PCB-1248 ND 40 - 140 30170
PCB-1254 ND 40 - 140 30170
PCB-1260 ND 86 91 5.6 40 - 140 30170
PCB-1262 ND 40 - 140 30170
PCB-1268 ND 40 - 140 30170
% DCBP (Surrogate Rec) 95 104 108 3.8 30 - 150 30%
% DCBP (Surrogate Rec) (Confirm 86 90 98 8.5 30 - 150 30%
% TCMX (Surrogate Rec) 72 89 95 6.5 30 - 150 30%
% TCMX (Surrogate Rec) (Confirm 74 92 99 7.3 30 - 150 30%

MS - Matrix Spike
Phyllis Shiller, Laboratory Director

If there are any questions regarding this data, please call Phoenix Client Services at extension 200.

August 15, 2023
MS Dup - Matrix Spike Duplicate

RPD - Relative Percent Difference
LCS - Laboratory Control Sample
LCSD - Laboratory Control Sample Duplicate

NC - No Criteria
Intf - Interference
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Sample Criteria Exceedances ReportTuesday, August 15, 2023

Acode Phoenix Analyte CriteriaResult RLSampNo
Analysis

UnitsCriteria

GCO67361 - TIGHECriteria: None

RL
Criteria

State: MA

$PCB_SOXR PCB-1221 1000ND 82000000 ug/KgCO67361 MA  /  Requested PCB RL  /  1000
$PCB_SOXR PCB-1232 1000ND 82000000 ug/KgCO67361 MA  /  Requested PCB RL  /  1000
$PCB_SOXR PCB-1242 1000ND 82000000 ug/KgCO67361 MA  /  Requested PCB RL  /  1000
$PCB_SOXR PCB-1248 1000ND 82000000 ug/KgCO67361 MA  /  Requested PCB RL  /  1000
$PCB_SOXR PCB-1254 1000ND 82000000 ug/KgCO67361 MA  /  Requested PCB RL  /  1000
$PCB_SOXR PCB-1260 1000290000000 82000000 ug/KgCO67361 MA  /  Requested PCB RL  /  1000
$PCB_SOXR PCB-1262 1000ND 82000000 ug/KgCO67361 MA  /  Requested PCB RL  /  1000
$PCB_SOXR PCB-1268 1000ND 82000000 ug/KgCO67361 MA  /  Requested PCB RL  /  1000
$PCB_SOXR PCB-1016 1000ND 82000000 ug/KgCO67361 MA  /  Requested PCB RL  /  1000

$PCB_SOXR PCB-1254 1000ND 6500 ug/KgCO67362 MA  /  Requested PCB RL  /  1000
$PCB_SOXR PCB-1016 1000ND 6500 ug/KgCO67362 MA  /  Requested PCB RL  /  1000
$PCB_SOXR PCB-1221 1000ND 6500 ug/KgCO67362 MA  /  Requested PCB RL  /  1000
$PCB_SOXR PCB-1232 1000ND 6500 ug/KgCO67362 MA  /  Requested PCB RL  /  1000
$PCB_SOXR PCB-1248 1000ND 6500 ug/KgCO67362 MA  /  Requested PCB RL  /  1000
$PCB_SOXR PCB-1260 100011000 6500 ug/KgCO67362 MA  /  Requested PCB RL  /  1000
$PCB_SOXR PCB-1262 1000ND 6500 ug/KgCO67362 MA  /  Requested PCB RL  /  1000
$PCB_SOXR PCB-1268 1000ND 6500 ug/KgCO67362 MA  /  Requested PCB RL  /  1000
$PCB_SOXR PCB-1242 1000ND 6500 ug/KgCO67362 MA  /  Requested PCB RL  /  1000

$PCB_SOXR PCB-1268 1000ND 4500 ug/KgCO67363 MA  /  Requested PCB RL  /  1000
$PCB_SOXR PCB-1016 1000ND 4500 ug/KgCO67363 MA  /  Requested PCB RL  /  1000
$PCB_SOXR PCB-1221 1000ND 4500 ug/KgCO67363 MA  /  Requested PCB RL  /  1000
$PCB_SOXR PCB-1232 1000ND 4500 ug/KgCO67363 MA  /  Requested PCB RL  /  1000
$PCB_SOXR PCB-1242 1000ND 4500 ug/KgCO67363 MA  /  Requested PCB RL  /  1000
$PCB_SOXR PCB-1248 1000ND 4500 ug/KgCO67363 MA  /  Requested PCB RL  /  1000
$PCB_SOXR PCB-1254 1000ND 4500 ug/KgCO67363 MA  /  Requested PCB RL  /  1000
$PCB_SOXR PCB-1260 100012000 4500 ug/KgCO67363 MA  /  Requested PCB RL  /  1000
$PCB_SOXR PCB-1262 1000ND 4500 ug/KgCO67363 MA  /  Requested PCB RL  /  1000

Phoenix Laboratories does not assume responsibility for the data contained in this exceedance report.  It is provided as an additional tool to identify requested criteria exceedences.  All efforts are 
made to ensure the accuracy of the data (obtained from appropriate agencies).  A lack of exceedence information does not necessarily suggest conformance to the criteria.  It is ultimately the site 
professional's responsibility to determine appropriate compliance.
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Analysis Comments
August 15, 2023

587 East Middle Turnpike, P.O.Box 370, Manchester, CT 06045
              Tel. (860) 645-1102            Fax (860) 645-0823

Environmental Laboratories, Inc.

SDG I.D.: GCO67361

The following analysis comments are made regarding exceptions to criteria not already noted in the Analysis Report or 
QA/QC Report:

PCB Narration
CO67361AU-ECD1 08/10/23-1:

The following Continuing Calibration compounds did not meet % deviation criteria: 
Samples: 
  Preceding CC  - None.
  Succeeding CC 810A035 - None.

CO67362AU-ECD48 08/11/23-1:
The following Continuing Calibration compounds did not meet % deviation criteria: 
Samples: CO67362
  Preceding CC 811A035 - None.
  Succeeding CC 811A048 - PCB 1260 16%H (%)
Samples: CO67362
  Preceding CC 811B035 - PCB 1016 17%H (%), PCB 1260 16%H (%)
  Succeeding CC 811B048 - PCB 1016 17%H (%), PCB 1260 21%H (%)
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90398-004/February 2024 02 85 00-1  Hazardous Materials-Universal 

  Waste Management 

SECTION 02 85 00 

HAZARDOUS MATERIALS / UNIVERSAL WASTE MANAGEMENT 

PART 1 – GENERAL 

1.01 SUMMARY 

A. This Section includes, but is not limited to, labor, materials, and equipment required to 

complete the collection, removal and lawful disposal of hazardous materials, hazardous 

waste, and universal wastes prior to the demolition of two regulator houses, associated 

sand filters, and six large sand bins that make up part of the Springfield Water and 

Sewer Control’s West Parish Pump Station, located at 1515 Granville Road, Westfield, 

Massachusetts (the “Site”). 

B. Work includes the following. 

1. Removal, characterization (any testing that may be required by disposal facility) 

and lawful disposal or recycling of items located throughout the project work areas 

and as listed in 02 85 00 Appendix A Hazardous Materials / Universal Waste 

Materials Schedule.  

2. File all necessary notices, obtain all permits and licenses, and pay all 

governmental taxes, fees, and other costs in connection with the work.  Obtain all 

necessary approvals of all governmental departments having jurisdiction. 

3. Comply with project specific Health and Safety Plan. 

1.02 RELATED INFORMATION 

A. Related Sections 

1. Section 01 35 29 – Site-Specific Health and Safety Plan. 

2. Section 02 82 00, Asbestos Abatement / Appendix A Asbestos Abatement 

Schedule / Appendix B Asbestos Location Drawings / Appendix C Asbestos 

Laboratory Results. 

3. Section 02 83 00, Lead Based Paint Management / Appendix A Paint Summary 

Table / Appendix B TCLP and Paint Chip Laboratory Data. 

4. Section 02 84 00, PCBs in Building Material Management / Appendix A PCB 

Summary Table / Appendix B PCB Laboratory Data / Appendix C PCB Material 

Location Drawing. 

B. Related Documents 
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90398-004/February 2024 02 85 00-2  Hazardous Materials-Universal 

  Waste Management 

1. Hazardous Building Materials Pre-Demolition Technical Memorandum, August 

2023, prepared by Tighe & Bond (available upon request). 

C. Related Drawings 

1. 02 82 00 Appendix B Asbestos Location Drawings are intended to generally 

display locations of some ACMs requiring abatement. Not all ACM requiring 

abatement is displayed on the Drawings.   

1.03 LOCATION OF WORK 

A. Location of Work areas, descriptions, estimated types and quantities of hazardous 

materials, hazardous wastes and universal wastes are described in the Hazardous 

Materials / Universal Waste Materials Schedule appended hereto. 

1. If additional hazardous materials, hazardous wastes or universal wastes are 

encountered, notify Engineer immediately and be prepared to remediate the 

material. 

2. The quantities are provided for general guidance and may not correspond exactly 

to the quantity to be removed. 

3. The Contractor is responsible to investigate for the presence of all hazardous 

materials, hazardous wastes and universal wastes.  Contractor shall determine 

quantities of hazardous materials for bidding purposes. 

1.04 REFERENCES 

A. The Contractor is advised to thoroughly review the documents referenced in this 

Section.  Strict adherence to the hazardous materials, noise, air and water pollution 

regulations and requirements is required. 

1. Code of Federal Regulations 

a. 29 CFR 1910, “Occupational Safety and Health Standards” (General 

Industry Standards) 

b. 29 CFR 1910.1200, “Hazard Communication” 

c. 29 CFR 1910.134, “Respiratory Protection” 

d. 29 CFR 1926, "Safety and Health Regulations for Construction" 

(Construction Industry Standards) 

e. 40 CFR 117, "Determination of Reportable Quantities for Hazardous 

Substances" 

f. 40 CFR 172, "Hazardous Waste Transportation" 
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90398-004/February 2024 02 85 00-3  Hazardous Materials-Universal 

  Waste Management 

g. 40 CFR 261, "Identification and Listing of Hazardous Waste" 

h. 40 CFR 263, "Standards Applicable to Transporters of Hazardous Waste" 

2. Commonwealth of Massachusetts Department of Environmental Protection 

a. 310 CMR 40 Massachusetts Contingency Plan 

b. 310 CMR 30 Hazardous Waste Regulations  

c. 310 CMR 16, 19 Solid Waste Regulations 

B. Local Town, City or County bylaws, rules, and regulations 

1.05 SUBMITTALS 

A. Prior to removal of hazardous materials, hazardous wastes, and universal wastes, 

submit a Hazardous Waste Handling Plan, which includes means and methods for 

handling, packaging, labeling and transportation of hazardous, materials, hazardous 

wastes and universal wastes.  Include health and safety equipment to be used to protect 

workers (i.e. personnel protection equipment).  Include identification of the proposed 

waste hauler and disposal facility with copies of all applicable licenses, registrations and 

approvals. 

B. Submit copies of all worker certifications associated with OSHA Hazardous Waste Site 

Health and Safety Training in accordance with 29 CFR 1910.120. 

C. After completion of hazardous materials, hazardous wastes, and universal wastes 

removal, submit a final report documenting removal, transportation, and disposal 

activities.  This shall include copies of manifests, shipping slips, permits, and licenses for 

this project. 

1.06 DEFINITIONS 

A. The following definitions relative to hazardous materials, hazardous wastes and 

universal wastes as used in this Section are offered: 

1. BALLAST: a passive component used in an electric circuit to moderate changes in 

current.  A light ballast regulates the current to the lamps and provides sufficient 

voltage to start the lamps.  Ballasts manufactured prior to 1979 may contain PCBs.  

Ballasts manufactured between 1979 and 1991 may contain Di(2-ethylhexyl) 

phthalate (DEHP).  

2. CAPACITOR: a device used to store an electric charge, consisting of one or more 

pairs of conductors separated by an insulator.  May contain PCBs.  Capacitors are 

commonly used in electronic equipment including HVAC Units, pumps, etc.  
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  Waste Management 

3. DEHP: Di(2-ethylhexyl) phthalate; manufactured chemical typically added to 

plastics to make them flexible.  May be found in lighting ballasts manufactured 

between 1979 and 1991.  Probable human carcinogen per U.S. EPA.  Reasonably 

anticipated to be a human carcinogen per CDC.   

4. HANDLER: The Contractor removing the universal waste product. 

5. HAZARDOUS MATERIAL: Any item or agent (biological, chemical, radiological, 

and/or physical), which has the potential to cause harm to humans, animals, or the 

environment, either by itself or through interaction with other factors. 

6. HAZARDOUS WASTE: Waste with properties that make it dangerous or capable 

of having a harmful effect on human health or the environment. 

7. LARGE QUANTITY GENERATOR: a handler can accumulate 5,000 kilograms or 

more of universal waste at any time.  

8. MERCURY: A silvery-white poisonous metallic element, liquid at room temperature 

and used in thermometers, barometers, vapor lamps, and batteries and in the 

preparation of chemical pesticides.  Mercury is known to have many different types 

of health effects particularly with the nervous, digestive, and urinary systems. 

9. NON-HAZARDOUS WASTE: Waste materials not specifically deemed hazardous 

under federal law are considered non-hazardous wastes. 

10. POLYCHLORINATED BIPHENYLS (PCBs) - Any of several compounds that are 

produced by replacing hydrogen atoms in biphenyl with chlorine, have various 

industrial applications, and are toxic environmental pollutants which tend to 

accumulate in animal tissues. Probable human carcinogen per U.S. EPA.  

Reasonably anticipated to be a human carcinogen per CDC.   

11. SMALL QUANTITY GENERATOR: a handler can accumulate not more than 5,000 

kilograms or more of universal waste at any time. 

12. UNIVERSAL WASTE: batteries, mercury-containing thermostats, certain 

pesticides, lamps (including but not limited to fluorescent, neon and mercury vapor 

lamps), and used electronics.  

PART 2 – PRODUCTS 

2.01 PROTECTIVE EQUIPMENT 

A. Provide health and safety equipment required to protect workers and to comply with the 

requirements of the project Health and Safety Plan. 

La
st

 M
od

ifi
ed

: 0
2/

28
/2

02
4 

at
 1

0:
41

A
M

 E
S

T
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  Waste Management 

2.02 TRANSPORTATION AND STORAGE CONTAINERS AND LABELING 

A. Provide DOT approved drums or containers for the disposal of the specified materials. 

B. All drums or containers for hazardous waste and universal waste must be closed, 

structurally sound, compatible with the contents of the specific waste, and must be 

capable of preventing leakage, spillage or damage that could cause leakage.  

C. All hazardous or universal waste products must be stored in a container and the 

container shall be properly labeled in accordance with applicable regulations. 

Appropriate labeling is as follows. 

1. Hazardous waste materials shall be labeled as “Hazardous Waste” in accordance 

with EPA RCRA 

2. Universal Waste Lamps (each lamp) or containers or packages in which such 

lamps are contained must be labeled or marked clearly with any of the following: 

"Universal Waste - Lamp(s)" or "Waste Lamp(s), or "Used Lamp(s)". 

3. Universal Waste Used Electronics (each piece of equipment) or a container; 

package or pallet in which the used electronics are contained must be labeled or 

marked clearly with any of the following: "Universal Waste - used electronics" or 

"Waste Used Electronics, or "Used Electronics". 

4. Universal Waste Batteries (each battery) or container holding batteries must be 

labeled or marked clearly with any of the following: "Universal Waste Battery(ies)" 

or "Waste Battery(ies)" or "Used Battery(ies)." 

5. Universal Waste Mercury-Containing Devices or containers must be labeled or 

clearly marked with any of the following: "Universal Waste - Mercury Device(s)" or 

"Waste Mercury Device(s)" or "Used Mercury Device(s)”. 

PART 3 – EXECUTION 

3.01 HAZARDOUS MATERIALS / WASTE - GENERAL 

A. Use proper PPE and health and safety equipment required to protect workers and to 

comply with the Health and Safety Plan. 

B. Use DOT approved drums or containers for the disposal of specified materials. 

C. All hazardous materials and universal waste shall be characterized and disposed of in 

accordance with applicable regulations.  Submit disposal manifests for all waste 

disposal. 

D. Workers who handle hazardous materials shall be properly trained in hazardous 

materials handling procedures.  At a minimum, this shall include OSHA 40 Hour 
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  Waste Management 

Hazardous Waste Site Health and Safety Training in accordance with 29 CFR 1910.120 

for personnel handling hazardous waste. 

E. Remove as soon as possible any hazardous materials containers that are in poor 

condition. 

F. Handling Hazardous Waste 

1. Place waste in DOT approved containers and label the containers for transport to 

a licensed disposal site. 

2. Use an authorized hazardous waste transporter to haul waste to a hazardous 

waste facility. 

3. Follow all record keeping, chain-of-custody and reporting requirements including a 

copy of the hazardous waste manifest. 

4. Accurately measure and weigh the volume of each container or load of waste 

removed from the site. Submit records of waste volumes to Owner and Engineer. 

5. Give special attention to the time of storage, amount of material stored at any one 

time, use of proper containers and personnel training. 

6. Provide appropriate notifications to regulatory agencies if there is a release to the 

environment exceeding the CERCLA reporting requirements (e.g. lead -–1 pound). 

7. Any evidence of improper storage shall be cause for immediate shutdown of the 

project until corrective action is taken. 

8. Provide legal transportation of the waste to the disposal landfill, and complete or 

obtain all required licenses, manifests, landfill slips, or other forms.  Submit copies 

of all forms or licenses, and the signed original of the Waste Manifest for each 

waste load. 

3.02 BALLASTS REMOVAL 

A. Remove, characterize, and lawfully dispose to an appropriate off-site PCB disposal 

facility all PCB and non-PCB light ballasts throughout the facility.  In preparing its bid, 

Contractor should assume that all light ballasts contain PCBs. 

B. Light fixtures shall be disassembled and inspected by the Contractor.  All resulting lamps 

shall be immediately packaged for reclamation.  

C. If ballasts are found to be leaking, contaminated light fixtures, lenses and electrical 

motors shall be disposed of as PCB-contaminated materials. 
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  Waste Management 

D. If a leaking ballast or visibly contaminated light fixture component is detected during 

removal, workers shall immediately don chemically resistant protective suits, (i.e. Tyvek), 

to reduce skin contact with PCBs and Mercury. 

E. Contractor shall have on hand, spill containment and absorbent materials in the event a 

spillage of PCB-containing fluids occurs.  Provide appropriate polyethylene sheeting to 

protect concrete floor and other surfaces from any spillage. 

F. All protective equipment (gloves, suits) and materials contaminated during any cleanup 

shall be disposed of as PCB- Remediation Waste along with the ballasts and fixtures. 

G. All ballasts shall be placed in DOT-approved barrels for subsequent transport 

immediately upon removal.  Barrels will be labeled with the following yellow PCB caution 

label: 

 

CAUTION 

CONTAINS 

PCBs 

(Polychlorinated Biphenyls) 

A toxic environmental contaminant 

Requiring special handling and 

Disposal in accordance with U.S. 

Environmental Protection Agency 

Regulations 40 CFR 761 - For 

Disposal Information contact the 

Nearest U.S. EPA Office. 

-------------------------------- 

In case of accident or spill, call toll 

Free the U.S. Coast Guard National 

Response Center: 

800-424-8802 

H. Separate ballasts, capacitors, and fixture components into separate drums.  Leaking 

ballasts and capacitors shall be separate from all other items. 
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  Waste Management 

I. Use DOT approved containers that have been approved for transporting hazardous 

materials.  Used or reconditioned drums may be used only if they have been properly 

cleaned, tested, and labeled. 

J. Drums shall be prepared by placing one to three inches of absorbent material in the 

bottom of the drum. 

K. Drums shall be packed so as to not exceed a total weight of 900 pounds.  If proper 

handling equipment is not available, half fill the drums so that manual handling is 

possible. 

L. Document all disposal activities to ensure compliance with regulations.  

3.03 OILS/LIQUIDS AND MACHINERY FLUIDS 

A. Drain all equipment containing lubricating oils and fuel oils. 

B. Collect and drum all fluids, including decontamination fluids drained from the above 

described equipment. 

C. Characterized all fluids and liquids scheduled for disposal. 

D. Label drums for transport and dispose in accordance with applicable regulations. Submit 

disposal manifests for all waste disposal. 

E. After removal of all hazardous components, dispose of remaining equipment carcasses 

and piping in accordance with applicable regulations.  Contractor shall submit 

documentation verifying removal, transportation, and disposal at the approved disposal 

facility. 

3.04 FIRE EXTINGUISHERS 

A. In accordance with applicable regulations, fire extinguishers must be managed as 

hazardous wastes when disposed.   

B. Collect, characterize, and properly dispose of all fire extinguishers found  throughout the 

Site. 

C. Provide waste shipment records or recycling records and incorporate in the final report. 

3.05 REFRIGERATION CFC SOURCES 

A. Refrigerant from typical window type air conditioners, refrigeration units and water 

coolers were identified.  Collect and capture remnant refrigerant from typical window 

type air conditioners, refrigeration units, and water coolers. 

B. Capture and evacuate all refrigerant-containing systems using a vacuum pump.   
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  Waste Management 

1. Furnish and install all necessary valves and fittings required to capture and collect 

the refrigerant in DOT-approved recovery cylinders or drums. 

2. Properly label all recovery cylinders and drums. 

C. All activities associated with the removal and reclamation of refrigerant gases shall be in 

accordance with Section 608 of the Federal Clean Air Act Amendments and any 

applicable state regulations. 

D. After removal of refrigerants, Contractor shall coordinate with the General Contractor 

regarding the disposal of the specific housing unit (i.e. window A/C unit, refrigeration 

units, water cooler) in accordance with applicable regulations. 

3.06 UNIVERSAL WASTES 

A. Mercury-Containing Equipment and Devices:  Under current federal regulations, certain 

items containing mercury may be classified as universal waste.  These include, but are 

not limited to fluorescent lamps, high-intensity discharge lamps, mercury thermostats 

and thermometers, mercury switches and the devices that contain them, mercury 

barometers and mercury manometers.  The following shall be followed for 

recycling/disposal of these mercury items:  

1. Collection, characterization and proper recycling/disposal of all fluorescent tubes 

and mercury-containing equipment found throughout the Site.   

2. Lamps shall be disassembled and inspected by the Contractor.  All resulting lamps 

shall be immediately packaged for reclamation. 

3. Carefully remove lamps and place directly into boxes or barrels specifically 

designed for the transport of specific lamps.  Package lamps in accordance with 

the recycling facilities requirements.  Broken glass and residual dust shall be 

HEPA vacuum and disposed of as Mercury contaminated materials. 

4. Collect the mercury containing device or part of the device that contains mercury 

and place directly into approved containers.   

5. Care must be taken to not break these items, as that may cause mercury exposure 

to individuals handling them and may require additional clean-up and 

decontamination. 

6. Properly label all containers in accordance with Section 2.02 of this specification. 

7. Provide all waste shipment records or recycling records and incorporate in the final 

report. 

B. Batteries: In accordance with current regulations, many batteries may be managed as 

universal waste when disposed.  These include, but are not limited to, lead acid 
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  Waste Management 

batteries, nickel cadmium batteries, lithium batteries, and older alkaline batteries 

containing mercury.  The following protocol shall be followed for the disposal of all such 

batteries: 

1. Collection, characterization, and proper disposal of all batteries found throughout 

the facility. 

2. Properly package and label all containers in accordance with Section 2.02 of this 

specification. 

3. Provide all waste disposal documentation and incorporate in the final report. 

C. Used Electronics: In accordance with current regulations, used electronic equipment 

may be managed as universal waste when disposed.  These include, but are not limited 

to, computers, monitors, cathode-ray tubes (CRT) and TVs.  The following protocol shall 

be followed for the disposal of all such used electronics: 

1. Collection, characterization, and proper disposal of all used electronics found 

throughout the facility. 

2. Properly package and label all containers in accordance with Section 2.02 of this 

specification.  

3. Provide all waste disposal documentation and incorporate in the final report. 

3.07 UNKNOWN CHEMICALS/MATERIALS 

A. Although not observed, unknown chemicals/materials may exist in and around the 

buildings.  The following shall be followed for the disposal of all unknown 

chemicals/materials: 

1. All unknown chemicals/materials must be characterized in accordance with State 

and Federal regulations. 

2. Once characterized, the unknown chemicals/materials must be packaged, labeled, 

transported, and disposed of in accordance with all State and Federal regulations. 

3. Provide all waste shipment records or recycling records and incorporate into the 

final report. 

3.08 FINAL CLEANING 

A. Unless otherwise specified under Sections of this Specification, the Contractor shall 

perform final cleaning operations as herein specified prior to final inspection. 

B. Maintain the project site free from accumulations of waste, debris and rubbish caused by 

operations.  At the completion of the work, remove waste materials, rubbish, tools, 
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  Waste Management 

equipment, machinery, and surplus materials, and clean all sight-exposed surfaces; 

leave the project clean. 

C. Cleaning shall include all surfaces, interior and exterior, in which the Contractor has had 

access. 

D. Use only those materials that will not create hazards to health or property. 

3.09 CLOSEOUT DOCUMENTS 

A. Submit to the Engineer, final completed copies of the waste manifests or bills of lading 

signed by all transporters and the designated disposal site owner/operator.  

B. Submit to the Engineer copies of all Contractor's logs and all worker certifications. 

C. Submit to the Engineer copies of all OSHA personal air monitoring results. 

D. Final payment will be withheld until receipt of all the above documentations to 

Owner’s/Engineers satisfactory. 

3.10 APPENDICES 

A. Appendix A, Hazardous Material/Universal Waste Abatement Schedule. 

END OF SECTION 

 

La
st

 M
od

ifi
ed

: 0
2/

28
/2

02
4 

at
 1

0:
41

A
M

 E
S

T



 

 

NO TEXT ON THIS PAGE 

La
st

 M
od

ifi
ed

: 0
2/

28
/2

02
4 

at
 1

0:
41

A
M

 E
S

T



APPENDIX A 

HAZARDOUS MATERIAL / UNIVERSAL WASTE ABATEMENT SCHEDULE
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 02 85 00 APPENDIX A

HAZARDOUS / UNIVERSAL WASTE MATERIALS SCHEDULE

WEST PARISH PUMP STATION - SWSC

1515 GRANVILLE ROAD, WESTFIELD, MASSACHUSETTS

Material Waste Type
Container Type & 

Size

Approximate 

Quantity
Location Comments

16 EA Small Regulator House - 1st Floor

6 EA
Large Regulator House - 

Basement

45 EA
Large Regulator House - 1st and 

2nd Floors

32 EA Small Regulator House - 1st Floor

6 EA
Large Regulator House - 

Basement

47 EA
Large Regulator House - 1st and 

2nd Floors

10 EA
Small Regulator House - 

Basement and Exterior

7 EA
Large Regulator House - 

Basement and Exterior 

2 EA Small Regulator House - Exterior

2 EA Large Regulator House - Exterior

2 EA Small Regulator House - 1st Floor

6 EA
Large Regulator House - 1st and 

2nd Floors

13 EA
Small Regulator House - 

Basement and Exterior

8 EA
Large Regulator House - 

Basement and 1st Floor

7 EA
 Small Regulator House - 1st Floor 

and Exterior

5 EA
Large Regulator House - 

Basement, 1st Floor, and Exterior 

Capacitors PCBs Metal Motors Associated with Small Motors and Pumps

Chlorine Alarms
Heavy Metals (Lead, Tritium, 

etc.)
Plastic Fixtures

Fire Extinguishers
CO2 / monoammonium 

phosphate / ammonium sulfate
Metal

Mercury Threaded Bulb

High Intensity 

Discharge (HID) Gas 

Bulbs

Metal Halide and/or High 

Pressure Sodium; Mercury 

Vapor

Glass Bulbs

Fluorescent Light 

Ballasts
PCBs or DEHP Metal PCBs or DEHP

Fluorescent Light Bulbs Mercury 4' Glass Tubes

Compact Fluorescent 

Light (CFL) Bulbs

Page 1 of 2
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 02 85 00 APPENDIX A

HAZARDOUS / UNIVERSAL WASTE MATERIALS SCHEDULE

WEST PARISH PUMP STATION - SWSC

1515 GRANVILLE ROAD, WESTFIELD, MASSACHUSETTS

Material Waste Type
Container Type & 

Size

Approximate 

Quantity
Location Comments

1 EA Small Regulator House - 1st Floor
Fixtures Inaccessible / Mercury Located on 

Furnace

1 EA Large Regulator House - 1st Floor

Instrument Panels Mercury Glass Vial 6 EA Large Regulator House - 1st Floor
Fixtures Inaccessible / Mercury  To be salvaged 

by Owner

2 EA Small Regulator House - 1st Floor
Feeds Forced Air Furnace on 1st Floor. Each tank 

was full at the time of assessment.

4 EA
Large Regulator House - 

Basement

Feeds Hot Water Boiler in Basement. Each tank 

was full at the time of assessment.

2 Gallons Small Regulator House - 1st Floor Two Water Coolers

5 Gallons Large Regulator House - 2nd Floor 2 AC Units, 1 Refrigerator

Sodium Hydroxide pH Treatment Plastic (275 Gallon) 1 EA Small Regulator House - 1st Floor

Sodium Hypochlorite Potable Water Disinfectant Plastic (275 Gallon) 1 EA Small Regulator House - 1st Floor

Phosphoric Acid Potable Water Disinfectant Plastic (150 Gallon) 1 EA Small Regulator House - 1st Floor

1 Dehumidifier
Small Regulator House - 

Basement  

1 Microwave Large Regulator House - 1st Floor

2 Cameras Large Regulator House - Exterior

Misc.Shop Tools & 

Chemicals

Miscellaneous Chemicals and 

Electrical Waste
Plastic Unknown

Large Regulator House - 1st & 2nd 

Floors

To be removed/salvaged by Owner prior to 

demolition

Legend:

Thermostats Mercury Glass Vial

Electronic Waste Lead and Cadmium Plastic

Heating Oil Petroleum Product 275 gallon

Refrigerants Freon, etc. Metal Reservoirs

DEHP = Diethylhexl Phthalate

Survey Performed By:  Nathan Yergeau

SF = Square Feet, LF = Linear Feet, EA = Each

CO2 = Carbon Dioxide

PCB = Polychlorinated biphenyl

Page 2 of 2
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SECTION 03 11 00 

CONCRETE FORMWORK 

PART 1 – GENERAL  

1.01 THE REQUIREMENT 

A. Provide materials, labor, and equipment required for the design and construction of all 

concrete formwork, bracing, shoring and supports in accordance with the provisions of 

the Contract Documents. 

1.02 RELATED WORK SPECIFIED ELSEWHERE 

A. Section 03 15 00 − Concrete Accessories 

B. Section 03 15 16 − Joints in Concrete 

C. Section 03 21 00 − Reinforcing Steel 

D. Section 03 30 00 − Cast-in-Place Concrete 

1.03 REFERENCE SPECIFICATIONS, CODES AND STANDARDS 

A. Without limiting the generality of the other requirements of the specifications, all work 

herein shall conform to the applicable requirements of the following documents. All 

referenced specifications, codes, and standards refer to the most current issue available 

at the time of Bid. 

1. Building Code for the State or Commonwealth in which the project is located. 

2. ACI 318 − Building Code Requirements for Structural Concrete 

3. ACI 301 − Specifications for Structural Concrete  

4. ACI 347 − Recommended Practice for Concrete Formwork 

5. U.S. Product Standard for Concrete Forms, Class I, PS 1 

6. ACI 117 − Specification for Tolerances for Concrete Construction and Materials 

and Commentary 

1.04 SUBMITTALS 

A. Submit the following in accordance with Section 01 33 00 − Submittal Procedures. 

1. Manufacturer's data on proposed form release agent 

2. Manufacturer's data on proposed formwork system including form ties 

0
9

3
0

2
2
 

La
st

 M
od

ifi
ed

: 0
2/

28
/2

02
4 

at
 1

0:
41

A
M

 E
S

T



 

90398-004/February 2024 03 11 00-2  Concrete Formwork 

1.05 QUALITY ASSURANCE 

A. Concrete formwork shall be in accordance with ACI 301, ACI 318, and ACI 347. 

PART 2 – PRODUCTS 

2.01 FORMS AND FALSEWORK 

A. All forms shall be smooth surface forms unless otherwise specified. 

B. Wood materials for concrete forms and falsework shall conform to the following 

requirements: 

1. Lumber for bracing, shoring, or supporting forms shall be Douglas Fir or Southern 

Pine, construction grade or better, in conformance with U.S. Product Standard 

PS20. All lumber used for forms, shoring or bracing shall be new material. 

2. Plywood for concrete formwork shall be new, waterproof, synthetic resin bonded, 

exterior type Douglas Fir or Southern Pine high density overlaid (HDO) plywood 

manufactured especially for concrete formwork and shall conform to the 

requirements of PS1 for Concrete Forms, Class I, and shall be edge sealed. 

Thickness shall be as required to support concrete at the rate it is placed, but not 

less than 5/8-inch thick. 

C. Other form materials such as metal, fiberglass, or other acceptable material that will not 

adversely affect the concrete and will facilitate placement of concrete to the shape, form, 

line and grade indicated may be submitted to the Engineer for approval, but only 

materials that will produce a smooth form finish equal or better than the wood materials 

specified will be considered. 

2.02 FORMWORK ACCESSORIES 

A. Form ties shall be provided with a plastic cone or other suitable means for forming a 

conical hole to ensure that the form tie may be broken off back of the face of the 

concrete. The maximum diameter of removable cones for rod ties, or of other removable 

form-tie fasteners having a circular cross-section, shall not exceed 7/8-inch, and all such 

fasteners shall be such as to leave holes of regular shape for reaming.  

B. Form ties for water-retaining structures shall have integral waterstops. Removable taper 

ties may be used when acceptable to the Engineer. A preformed mechanical EPDM 

rubber plug shall be used to seal the hole left after the removal of the taper tie. Friction fit 

plugs shall not be used. 

C. Form release agent shall be a blend of natural and synthetic chemicals that employs a 

chemical reaction to provide quick, easy and clean release of concrete from forms. It 

shall not stain the concrete and shall leave the concrete with a paintable surface. 
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Formulation of the form release agent shall be such that it would minimize formation of 

"bug holes" in cast-in-place concrete. 

PART 3 – EXECUTION 

3.01 FORM DESIGN 

A. Forms and falsework shall be designed for total dead load, plus all construction live load 

as outlined in ACI 347. Design and engineering of formwork and safety considerations 

during construction shall be the responsibility of the Contractor. 

B. Forms shall be of sufficient strength and rigidity to maintain their position and shape 

under the loads and operations incident to placing and vibrating the concrete. The 

maximum deflection of facing materials reflected in concrete surfaces exposed to view 

shall be 1/240 of the span between structural members. 

C. All forms shall be designed for predetermined placing rates per hour, considering 

expected air temperatures and setting rates. 

3.02 CONSTRUCTION 

A. The type, size, quality, and strength of all materials from which forms are made shall be 

subject to the approval of the Engineer. No falsework or forms shall be used which are 

not clean and suitable. Deformed, broken or defective falsework and forms shall be 

removed from the work.  

B. Forms shall be smooth and free from surface irregularities. Suitable and effective means 

shall be provided on all forms for holding adjacent edges and ends of panels and 

sections tightly together and in accurate alignment so as to prevent the formation of 

ridges, fins, offsets, or similar surface defects in the finished concrete. Joints between 

the forms shall be sealed to eliminate any irregularities. The arrangement of the facing 

material shall be orderly and symmetrical, with the number of seams kept to a practical 

minimum. 

C. Forms shall be true to line and grade and shall be sufficiently rigid to prevent 

displacement and sagging between supports. Curved forms shall be used for curved and 

circular structures. Straight panels joined at angles will not be acceptable for forming 

curved structures. Forms shall be properly braced or tied together to maintain their 

position and shape under a load of freshly placed concrete. Facing material shall be 

supported with studs or other backing which shall prevent both visible deflection marks 

in the concrete and deflections beyond the tolerances specified. 

D. Forms shall be mortar tight to prevent the loss of water, cement and fines during placing 

and vibrating of the concrete. Specifically, the bottom of wall forms that rest on concrete 

footings or slabs shall be provided with a gasket to prevent loss of fines and paste during 

placement and vibration of concrete. Such gasket may be a 1 to 1-1/2-inch diameter 

polyethylene rod held in position to the underside of the wall form. 
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E. All vertical surfaces of concrete members shall be formed, and side forms shall be 

provided for all footings, slab edges and grade beams, except where placement of the 

concrete against the ground is called for on the Drawings. Not less than 1-inch of 

concrete shall be added to the thickness of the concrete member as shown where 

concrete is permitted to be placed against trimmed ground in lieu of forms. Such 

permission will be granted only for members of comparatively limited height and where 

the character of the ground is such that it can be trimmed to the required lines and will 

stand securely without caving or sloughing until the concrete has been placed. 

F. All forms shall be constructed in such a manner that they can be removed without 

hammering or prying against the concrete. Wood forms shall be constructed for wall 

openings to facilitate loosening and to counteract swelling of the forms. 

G. Adequate clean-out holes shall be provided at the bottom of each lift of forms. 

Temporary openings shall be provided at the base of column forms and wall forms and 

at other points to facilitate cleaning and observation immediately before the concrete is 

deposited. The size, number and location of such clean-outs shall be as acceptable to 

the Engineer. 

H. Construction joints shall not be permitted at locations other than those shown or 

specified, except as may be acceptable to the Engineer. When a second lift is placed on 

hardened concrete, special precautions shall be taken in the way of the number, location 

and tightening of ties at the top of the old lift and bottom of the new to prevent any 

unsatisfactory effect whatsoever on the concrete. For flush surfaces at construction 

joints exposed to view, the contact surface of the form sheathing over the hardened 

concrete in the previous placement shall be lapped by not more than 1 inch. Forms shall 

be held against hardened concrete to prevent offset or loss of mortar at construction 

joints and to maintain a true surface. 

I. The formwork shall be cambered to compensate for anticipated deflections in the 

formwork due to the weight and pressure of the fresh concrete and due to construction 

loads. Set forms and intermediate screed strips for slabs accurately to produce the 

designated elevations and contours of the finished surface. Ensure that edge forms and 

screed strips are sufficiently strong to support vibrating screeds or roller pipe screeds if 

the nature of the finish specified requires the use of such equipment. When formwork is 

cambered, set screeds to a like camber to maintain the proper concrete thickness.  

J. Positive means of adjustment (wedges or jacks) for shores and struts shall be provided 

and all settlement shall be taken up during concrete placing operation. Shores and struts 

shall be securely braced against lateral deflections. Wedges shall be fastened firmly in 

place after final adjustment of forms prior to concrete placement. Formwork shall be 

anchored to shores or other supporting surfaces or members to prevent upward or 

lateral movement of any part of the formwork system during concrete placement. If 

adequate foundation for shores cannot be secured, trussed supports shall be provided. 
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K. Runways shall be provided for moving equipment with struts or legs. Runways shall be 

supported directly on the formwork or structural member without resting on the 

reinforcing steel. 

3.03 TOLERANCES 

A. Unless otherwise indicated in the Contract Documents, formwork shall be constructed so 

that the concrete surfaces will conform to the tolerance limits listed in ACI 117.  

B. Structural framing of reinforced concrete around elevators and stairways shall be 

accurately plumbed and located within 1/4 in. tolerance from established dimensions. 

C. The Contractor shall establish and maintain in an undisturbed condition and until final 

completion and acceptance of the project, sufficient control points and benchmarks to be 

used for reference purposes to check tolerances. Plumb and string lines shall be 

installed before concrete placement and shall be maintained during placement. Such 

lines shall be used by Contractor's personnel and by the Engineer and shall be in 

sufficient number and properly installed. During concrete placement, the Contractor shall 

continually monitor plumb and string line form positions and immediately correct 

deficiencies. 

D. Regardless of the tolerances specified, no portion of the structure shall extend beyond 

the legal boundary of the structure.  

3.04 FORM ACCESSORIES 

A. Suitable moldings shall be placed to bevel or round all exposed corners and edges of 

beams, columns, walls, slabs, and equipment pads. Chamfers shall be 3/4 inch unless 

otherwise noted. 

B. Form ties shall be so constructed that the ends, or end fasteners, can be removed 

without causing appreciable spalling at the faces of the concrete. After ends, or end 

fasteners of form ties have been removed, the embedded portion of the ties shall 

terminate not less than 2 inches from the formed face of the concrete that is exposed to 

water or enclosed surfaces above the water surface, and not less than 1 inch from the 

formed face of all other concrete. Holes left by the removal of form tie cones shall be 

reamed with suitable toothed reamers to leave the surface of the holes clean and rough 

before being filled with mortar as specified in Section 03 35 00 − Concrete Finishes. No 

form-tying device or part thereof, other than metal, shall be left embedded in the 

concrete. Ties shall not be removed in such manner as to leave a hole extending 

through the interior of the concrete member. The use of snap-ties which cause spalling 

of the concrete upon form stripping or tie removal will not be permitted. No snap ties 

shall be broken off until the concrete is at least three days old. If steel panel forms are 

used, rubber grommets shall be provided where the ties pass through the form in order 

to prevent loss of cement paste. 
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3.05 APPLICATION − FORM RELEASE AGENT 

A. Forms for concrete surfaces that will not be subsequently waterproofed shall be coated 

with a form release agent. Form release agent shall be applied on formwork in 

accordance with manufacturer's recommendations. 

3.06 INSERTS AND EMBEDDED ITEMS 

A. Sleeves, pipe stubs, inserts, anchors, expansion joint material, waterstops, and other 

embedded items shall be positioned accurately and supported against displacement 

prior to concreting. Voids in sleeves, inserts, and anchor slots shall be filled temporarily 

with readily removable material to prevent the entry of concrete into the voids. 

3.07 FORM CLEANING AND REUSE 

A. The inner faces of all forms shall be thoroughly cleaned prior to concreting. Forms may 

be reused only if in good condition and only if acceptable to the Engineer. Light sanding 

between uses will be required wherever necessary to obtain uniform surface texture. 

Unused tie rod holes in forms shall be covered with metal caps or shall be filled by other 

methods acceptable to the Engineer. 

3.08 FORM REMOVAL AND SHORING 

A. Forms shall not be disturbed until the concrete has attained sufficient strength. Sufficient 

strength shall be demonstrated by structural analysis considering proposed loads, 

strength of forming and shoring system, and concrete strength data. Shoring shall not be 

removed until the supported member has acquired sufficient strength to support its 

weight and the load upon it. Members subject to additional loads during construction 

shall be adequately shored to sustain all resulting stresses. Forms shall be removed in 

such manner as not to impair safety and serviceability of the structure. All concrete to be 

exposed by form removal shall have sufficient strength not to be damaged thereby. 

B. Provided the strength requirements specified above have been met and subject to the 

Engineer's approval, forms may be removed at the following minimum times. The 

Contractor shall assume full responsibility for the strength of all such components from 

which forms are removed prior to the concrete attaining its full design compressive 

strength. Shoring may be required at the option of the Engineer beyond these periods. 

 

Ambient Temperature (°F.) During Concrete Placement 

 Over 95° 70°-95° 60°-70° 50°-60° Below 50° 

Edge Forms for 

Slabs on Grade 
1 day 1 day 1 day 1 day  

Walls 5 days 2 days 2 days 3 days 

Do not remove until 

directed by Engineer 

(7 days minimum) 

Columns 7 days 2 days 3 days 4 days 

Beam Soffits 10 days 7 days 7 days 7 days 
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Ambient Temperature (°F.) During Concrete Placement 

 Over 95° 70°-95° 60°-70° 50°-60° Below 50° 

Elevated Slabs 12 days 7 days 7 days 7 days 

C. When, in the opinion of the Engineer, conditions of the work or weather justify, forms 

may be required to remain in place for longer periods of time. 

D. An accurate record shall be maintained by the Contractor of the dates of concrete 

placings and the exact location thereof and the dates of removal of forms. These records 

shall always be available for inspection at the site, and two copies shall be furnished the 

Engineer upon completion of the concrete work. 

3.09 RESHORING 

A. When reshoring is permitted or required the operations shall be planned and subjected 

to approval by the Engineer. 

B. Reshores shall be placed after stripping operations are complete but in no case later 

than the end of the working day on which stripping occurs.  

C. Reshoring for the purpose of early form removal shall be performed so that at no time 

will large areas of new construction be required to support their own weight. While 

reshoring is under way, no construction or live loads shall be permitted on the new 

construction. Reshores shall be tightened to carry their required loads but they shall not 

be overtightened so that the new construction is overstressed. Reshores shall remain in 

place until the concrete has reached its specified 28-day strength, unless otherwise 

specified.  

D. For floors supporting shores under newly placed concrete, the original supporting shores 

shall remain in place or reshores shall be placed. The shoring or reshoring system shall 

have a capacity sufficient to resist the anticipated loads and, in all cases, shall have a 

capacity equal to at least one-half of the capacity of the shoring system above. Reshores 

shall be located directly under a reshore position above unless other locations are 

permitted.  

E. In multi-story buildings, reshoring shall extend over a sufficient number of stories to 

distribute the weight of newly placed concrete, forms, and construction live loads so the 

design superimposed loads of the floors supporting shores are not exceeded.  

END OF SECTION 
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SECTION 03 15 00 

CONCRETE ACCESSORIES 

PART 1 – GENERAL 

1.01 THE REQUIREMENT 

A. Furnish all materials, labor and equipment required to provide all concrete accessories 

including waterstops, expansion joint material, joint sealants, expansion joint seals, 

crack inducing joint inserts, epoxy bonding agent, and neoprene bearing pads. 

1.02 RELATED WORK SPECIFIED ELSEWHERE 

A. Section 03 11 00 − Concrete Formwork 

B. Section 03 15 16 − Joints in Concrete 

C. Section 03 30 00 − Cast-in-Place Concrete 

D. Section 07 90 00 − Joint Fillers, Sealants, and Caulking 

1.03 REFERENCE SPECIFICATIONS, CODES AND STANDARDS 

A. Without limiting the generality of the other requirements of the specifications, all work 

herein shall conform to the applicable requirements of the following documents. All 

referenced specifications, codes, and standards refer to the most current issue available 

at the time of Bid. 

1. ASTM C881 − Standard Specification for Epoxy-Resin-Base Bonding Systems for 

Concrete 

2. ASTM D412 − Standard Tests for Rubber Properties in Tension 

3. ASTM D 624 − Standard Test method for Rubber Property - Tear Resistance 

4. ASTM D 638 − Standard Test Method for Tensile Properties of Plastics 

5. ASTM D1751 − Standard Specifications for Preformed Expansion Joint fillers for 

Concrete Paving and Structural Construction (non-extruding and resilient 

bituminous types) 

6. ASTM D 1752 − Standard Specification for Preformed Sponge Rubber and Cork 

Expansion Joint Fillers for Concrete Paving and Structural Construction 

7. ASTM D 1171 − Standard Test Method for Ozone Resistance at 500 pphm 
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90398-004/February 2024 03 15 00-2  Concrete Accessories 

8. ASTM D 471 − Standard Test Method for Rubber Properties 

9. ASTM D 2240 – Standard Test for Rubber Property – Durometer Hardness 

1.04 SUBMITTALS 

A. Submit the following in accordance with Section 01 33 00 − Submittal Procedures. 

1. Manufacturer's literature on all products specified herein including material 

certifications. 

2. Proposed system for supporting PVC waterstops in position during concrete 

placement. 

3. Samples of products if requested by the Engineer. 

PART 2 – PRODUCTS 

2.01 POLYVINYL CHLORIDE (PVC) WATERSTOPS 

A. PVC waterstops for construction joints shall be flat ribbed type, 6 inches wide with a 

minimum thickness at any point of 3/8 inches. 

B. Waterstops for expansion joints shall be ribbed with a center bulb. They shall be 9 

inches wide with a minimum thickness at any point of 3/8 inch unless shown or specified 

otherwise. The center bulb shall have a minimum outside diameter of 1 inch and a 

minimum inside diameter of 1/2 inch. 

C. The waterstops shall be manufactured from virgin polyvinyl chloride plastic compound 

and shall not contain any scrap or reclaimed material or pigment whatsoever. The 

properties of the polyvinyl chloride compound used, as well as the physical properties of 

the waterstops, shall exceed the requirements of the U.S. Army Corps. of Engineers' 

Specification CRD-C572. The waterstop material shall have an off-white, milky color. 

D. The required minimum physical characteristics for this material are: 

1. Tensile strength − 1,750 psi (ASTM D-638). 

2. Ultimate elongation − not less than 280% (ASTM D-638). 

E. No reclaimed PVC shall be used for the manufacturing of the waterstops. The Contractor 

shall furnish certification that the proposed waterstops meet the above requirements. 

F. PVC waterstops shall be as manufactured by BoMetals, Inc., DuraJoint Concrete 

Accessories, or Sika Greenstreak. 
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G. All waterstop intersections, both vertical and horizontal, shall be made from factory 

fabricated corners and transitions. Only straight butt joint splices shall be made in field. 

2.02 CHEMICAL RESISTANT WATERSTOPS 

A. Where specifically noted on Contract Drawings, chemical resistant waterstops shall be 

used instead of PVC waterstops.  

B. Chemical resistant waterstops for construction joints shall be ribbed with a center bulb. 

They shall be 6 inches wide with a minimum thickness at any point of 3/16 inches. 

C. Chemical resistant waterstops for expansion joints shall be ribbed tear web. They shall 

be 9 inches wide with a tear web designed to accommodate 1 inch of free movement 

minimum. 

D. Chemical resistant waterstops shall be manufactured from a fully crosslinked 

thermoplastic vulcanizate rubber. 

E. Waterstops shall be TPER by BoMetals, Inc., Earth Shield TPV/TPE-R by JP 

Specialties, Inc., Westec TPER by Westec Barrier Technologies, or TPE-R by DuraJoint 

Concrete Accessories.  

2.03 HYDROPHILIC WATERSTOPS 

A. Hydrophilic waterstops shall be designed to expand under hydrostatic conditions. For 

hydrostatic head pressure greater than 25 feet, waterstops shall be Adeka Ultra Seal 

MC-2010MN by Adeka Ultra Seal/OCM, Inc., or Hydrotite CJ-1020-2K by Sika 

Greenstreak. For hydrostatic head pressure 25 feet or less, Adeka Ultra Seal KBA-

1510FP or Hydrotite CJ-1020-2K shall be used. Concrete cover and confinement 

requirements shall be in accordance with the manufacturer’s recommendations. 

B. Waterstops shall be fabricated from a chemically modified natural rubber product with a 

hydrophilic agent. Use of bentonite based waterstop material will not be allowed. 

C. Waterstops shall either contain an interior stainless-steel mesh or an interior coextrusion 

of non-hydrophilic rubber to ensure expansion occurs along the width and thickness of 

the waterstop thereby restricting the expansion in the longitudinal direction. 

2.04 WATERSTOP ADHESIVE 

A. Adhesive between waterstops and existing concrete shall be Neoprene Adhesive 77-198 

by JGF Adhesives, Sikadur 31 Hi-Mod Gel by Sika Corporation, DP-605 NS Urethane 

Adhesive by 3M Adhesive Systems. 

B. Hydrophilic, non-bentonite water swelling elastic sealant shall be used to bond 

hydrophilic waterstops to rough surfaces. Hydrophilic elastic sealant shall be P-201 by 

Adeka Ultra Seal/OCM, Inc., Leakmaster LV-Z by Sika Greenstreak, or approved equal. 
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2.05 JOINT SEALANTS 

A. Joint sealants shall comply with Section 07 90 00 − Joint Fillers, Sealants, and Caulking. 

2.06 EXPANSION JOINT MATERIAL 

A. Preformed expansion joint material shall be non-extruding, and shall be of the following 

types: 

1. Type I − Sponge rubber, conforming to ASTM D1752, Type I. 

2. Type II − Cork, conforming to ASTM D1752, Type II. 

3. Type III − Self-expanding cork, conforming to ASTM D1752, Type III. 

4. Type IV − Bituminous fiber, conforming to ASTM Designation D1751. 

 

2.07 EXPANSION JOINT SEAL 

A. Expansion Joint Seal System shall consist of a preformed neoprene profile, installed 

using the same dimensions as the joint gap, bonded with a two-component epoxy 

adhesive, and pressurized during the adhesive cure time. 

B. The expansion joint system shall be Hydrozo/Jeene Structural Sealing joint system by 

Hydrozo/Jeene, Inc. 

2.08 CRACK INDUCING JOINT INSERTS 

A. Crack inducing joint inserts shall be Zip-Cap by Greenstreak Plastic Products, Zip-Joint 

by BoMetals, Inc. 

2.09 EPOXY BONDING AGENT 

A. Epoxy bonding agent shall conform to ASTM C881 and shall be Sikadur 32 Hi-Mod, Sika 

Corporation, Lyndhurst, N.J.; Euco #452 Epoxy System, Euclid Chemical Company, 

Cleveland, OH, MasterEmaco ADH Series by Master Builders Solutions. 

2.10 EPOXY RESIN BINDER 

A. Epoxy resin binder shall conform to the requirements of ASTM C-881, Type III, Grade 3, 

Class B and C for epoxy resin binder and shall be Sikadur 23, Low-Mod-Gel, 

manufactured by the Sika Corporation, Lyndhurst, N.J., Flexocrete Gel manufactured by 

DuraJoint Concrete Accessories or Euco #352 Gel, Euclid Chemical Company, 

MasterEmaco ADH 327 or 327 RS by Master Builders Solutions. 
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2.11 BEARING PADS 

A. Neoprene bearing pads shall conform to requirements of A4-F3-T.063-B2, Grade 2, 

Method B, in accordance with the RMA Rubber Handbook.  Pads shall be nonlaminated 

pads having a nominal Shore A durometer hardness of 70 in accordance with ASTM 

D2240.  Adhesive for use with neoprene pads shall be an epoxy-resin compound 

compatible with the neoprene having a sufficient shear strength to prevent slippage 

between pads and adjacent bearing surfaces. Adhesive shall be 20+F Contact Cement 

by Miracle Adhesives Corporation, Neoprene Adhesive 77-198 by IGI Adhesives, 

Sikadur 31, Hi-Mod Gel by Sika Corporation, or DP-605 NS Urethane Adhesive by 3M 

Adhesive Systems. 

PART 3 – EXECUTION 

3.01 PVC AND CHEMICAL RESISTANT WATERSTOPS 

A. PVC and chemical resistant waterstops shall be provided in all construction and 

expansion joints in water bearing structures and at other such locations as required by 

the Drawings. 

B. Waterstops shall be carefully positioned so that they are embedded to an equal depth in 

concrete on both sides of the joint. They shall be kept free from oil, grease, mortar or 

other foreign matter. To ensure proper placement, all waterstops shall be secured in 

correct position at 12" on center along the length of the waterstop on each side, prior to 

placing concrete. Such method of support shall be submitted to the Engineer for review 

and approval. Grommets or small pre-punched holes as close to the edges as possible 

will be acceptable for securing waterstops. 

C. Splices in PVC waterstops and chemical resistant waterstops shall be made with a 

thermostatically controlled heating element. Only straight butt joint splices will be allowed 

in the field. Factory fabricated corners and transitions shall be used at all intersections. 

Splices shall be made in strict accordance with the manufacturer's recommended 

instructions and procedures. At least three satisfactory sample splices shall be made on 

the site. The Engineer may require tests on these splices by an approved laboratory. 

The splices shall exhibit not less than 80 percent of the strength of the unspliced 

material. 

D. All splices in waterstops will be subject to rigid review for misalignment, bubbles, 

inadequate bond, porosity, cracks, offsets, discoloration, charring, and other defects 

which would reduce the potential resistance of the material to water pressure at any 

point. All defective joints shall be replaced with material which will pass said review and 

all faulty material shall be removed from the site and disposed of by the Contractor at no 

additional cost to the Owner. 

E. Waterstop installation and splicing defects which are unacceptable include, but are not 

limited to the following: 
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1. Tensile strength less than 80 percent of parent material. 

2. Overlapped (not spliced) Waterstop. 

3. Misalignment of waterstop geometry at any point greater than 1/16 inch. 

4. Visible porosity or charred or burnt material in weld area. 

5. Visible signs of splice separation when splice (24 hours or greater) is bent by hand 

at sharp angle. 

3.02 HYDROPHILIC WATERSTOPS 

A.  Waterstops shall be installed only where shown on the Drawings. 

B. Waterstops shall be installed in strict accordance with manufacturer's recommendations. 

3.03 WATERSTOP ADHESIVE 

A. Adhesive shall be applied to both contact surfaces in strict accordance with 

manufacturer's recommendations. 

B. Adhesive shall be used where waterstops are attached to existing concrete surfaces. 

3.04 INSTALLATION OF EXPANSION JOINT MATERIAL AND SEALANTS 

A. Type I, II, or III shall be used in all expansion joints in structures and concrete 

pavements unless specifically shown otherwise on the Drawings. Type IV shall be used 

in sidewalk and curbing and other locations specifically shown on the Drawings. 

B. All expansion joints exposed in the finish work, exterior and interior, shall be sealed with 

the specified joint sealant. Expansion joint material and sealants shall be installed in 

accordance with manufacturer's recommended procedures and as shown on the 

Drawings. 

C. Expansion joint material that will be exposed after removal of forms shall be cut and 

trimmed to ensure a neat appearance and shall completely fill the joint except for the 

space required for the sealant. The material shall be held securely in place and no 

concrete shall be allowed to enter the joint or the space for the sealant and destroy the 

proper functions of the joint. 

D. A bond breaker shall be used between expansion joint material and sealant. The joint 

shall be thoroughly clean and free from dirt and debris before the primer and the sealant 

are applied. Where the finished joint will be visible, masking of the adjoining surfaces 

shall be carried out to avoid their discoloration. The sealant shall be neatly tooled into 

place and its finished surfaces shall present a clean and even appearance. 
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E. Type 1 joint sealant shall be used in all expansion and crack inducing joints in concrete, 

except where other specific types are required as stated below, and wherever else 

specified or shown on the Drawings. Sealant shall be furnished in pour grade or gun 

grade depending on installation requirements. Primers shall be used as required by the 

manufacturer. The sealant shall be furnished in colors as directed by the Engineer. 

F. Type 8 joint sealant shall be used in all concrete pavements and floors subject to heavy 

traffic and wherever else specified or shown on the Drawings. 

G. Type 7 joint sealant shall be used for all joints as specified in specification 07 90 00 – 

Joints Fillers, Sealers and Caulking or as shown on the Drawings. 

3.05 EXPANSION JOINT SEAL 

A. The expansion joint seal system shall be installed as shown on the Drawings in strict 

accordance with the manufacturer's recommendations. 

3.06 CRACK INDUCING JOINT INSERTS 

A. For joints in slabs, inserts shall be floated in fresh concrete during finishing. 

B. For joints in walls, inserts shall be secured in place prior to casting wall. 

C. Inserts shall be installed true to line at the locations of all joints as shown on the 

Drawings. 

D. Inserts shall extend into concrete sufficient depth as indicated on the Drawings or 

specified in Section 03 15 16 − Joints in Concrete. 

E. Inserts shall not be removed from concrete until concrete has cured sufficiently to 

prevent chipping or spalling of joint edges due to inadequate concrete strength. 

3.07 EPOXY BONDING AGENT 

A. The Contractor shall use an epoxy bonding agent for bonding fresh concrete to existing 

concrete as shown on the Drawings. 

B. Bonding surface shall be clean, sound, and free of all dust, laitance, grease, form 

release agents, curing compounds, and any other foreign particles. 

C. Application of bonding agent shall be in strict accordance with manufacturer's 

recommendations. 

D. Fresh concrete shall not be placed against existing concrete if epoxy bonding agent has 

lost its tackiness. 
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3.08 EPOXY RESIN BINDER 

A. Epoxy resin binder shall be used to seal all existing rebar cut and burned off during 

demolition operations. Exposed rebar shall be burned back 1/2-inch minimum into 

existing concrete and the resulting void filled with epoxy resin binder. 

3.09 BEARING PADS 

A. Care shall be taken in fabricating pads and related metal parts so effects detrimental to 

the proper performance of the pads, such as uneven bearing and excessive bulging, will 

not occur. 

END OF SECTION 
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SECTION 03 15 16 

JOINTS IN CONCRETE 

PART 1 – GENERAL 

1.01 THE REQUIREMENTS 

A. Provide all materials, labor and equipment required for the construction of all joints in 

concrete specified herein and shown on the Drawings. 

B. Types of joints in concrete shall be defined as follows: 

1. Construction Joints – Intentionally created formed joints between adjacent 

concrete placements with 100% of reinforcement continuous through joint. 

2. Expansion Joints – Formed joints in concrete which separate adjacent sections to 

allow movement due to dimensional increases and reduction of adjacent sections 

(temperature and shrinkage). Reinforcement terminates within concrete on each 

side of joint. Expansion joints may also be considered isolation joints. 

3. Contraction Joints – Formed joints in concrete to create interface between 

concrete placements to allow movement due to dimensional reduction of adjacent 

sections (shrinkage).  

a. Full Contraction Joints – Formed contraction joints with no bonded 

reinforcement passing through the joint.  

b. Partial Contraction Joints – Formed contraction joints with no more than 50% 

of bonded reinforcement passing through the joint. 

4. Crack Inducing Joints – Joints formed, tooled, or sawcut in a monolithic placement 

to create a weakened plane to regulate the location of crack formation due to 

dimensional reduction of adjacent sections (shrinkage). 

1.02 RELATED WORK SPECIFIED ELSEWHERE 

A. Section 03 11 00 − Concrete Formwork 

B. Section 03 15 00 − Concrete Accessories 

C. Section 03 30 00 − Cast-in-Place Concrete 

D. Section 07 90 00 − Joint Fillers, Sealants and Caulking 
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1.03 REFERENCE SPECIFICATIONS, CODES AND STANDARDS 

A. Without limiting the generality of the other requirements of the specifications, all work 

herein shall conform to the applicable requirements of the following documents. All 

referenced specifications, codes, and standards refer to the most current issue available 

at the time of Bid. 

1. ACI 301 − Specifications for Structural Concrete for Buildings 

2. ACI 318 − Building Code Requirements for Structural Concrete 

3. ACI 350 – Code Requirements for Environmental Engineering Concrete Structures 

4. ACI 224.3 – Joints in Concrete Construction 

1.04 SUBMITTALS 

A. Submit the following in accordance with Section 01 33 00 − Submittal Procedures. 

1. Layout drawings showing location and type of all joints to be placed in each 

structure. 

2. Details of proposed joints in each structure. 

3. For sawcut crack-inducing joints, submit documentation indicating the following: 

a. Proposed method of sawcutting indicating early entry or conventional 

sawing. 

b. Description of how work is to be performed including equipment to be 

utilized, size of crew performing the work and curing methods. 

c. Description of alternate method in case of time constraint issues or failure of 

equipment.  

PART 2 – MATERIALS 

2.01 MATERIALS 

A. All materials required for joint construction shall comply with Section 03 15 00 - Concrete 

Accessories and Section 07 90 00 − Joint Fillers, Sealants and Caulking. 
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PART 3 – EXECUTION 

3.01 CONSTRUCTION JOINTS  

A. Construction joints shall be as shown on the Drawings. Otherwise, Contractor shall 

submit description of the joint and proposed location to Engineer for approval. All joints 

shall be construction joints or expansion joints unless otherwise specified on the 

Drawings or approved by the Engineer on the joint plan submittal. 

B. Unless noted otherwise on the Drawings, construction joints shall be located near the 

middle of the spans of slabs, beams, and girders unless a beam intersects a girder at 

this point. In this case, the joints in the girders shall be offset a distance equal to twice 

the width of the beam. Joints in walls and columns shall be at the underside of floors, 

slabs, beams, or girders and the top of footings or floor slabs unless noted otherwise on 

Drawings. Beams, girders, brackets, column capitals, haunches, and drop panels shall 

be placed at the same time as slabs. Joints shall be perpendicular to the main 

reinforcement. 

C. Maximum distance between horizontal joints in slabs and vertical joints in walls shall be 

50’-0”.  For exposed walls with fluid or earth on the opposite side, the spacing between 

vertical and horizontal joints shall be a maximum of 25’-0”. 

D. All corners shall be part of a continuous placement, and should a construction joint be 

required, the joint shall not be located closer than five feet from a corner. 

E. All reinforcing steel and welded wire fabric shall be continued across construction joints. 

Keys and inclined dowels shall be provided as shown on the Drawings or as directed by 

the Engineer. Longitudinal keys shall be provided in all joints in walls and between walls 

and slabs or footings, except as specifically noted otherwise on the Drawings. Size of 

keys shall be as shown on the Drawings. 

F. All joints in water bearing structures shall have a waterstop. All joints below grade in 

walls or slabs which enclose an accessible area shall have a waterstop. 

G. Joint plan of walls and slabs shall consider aspect ratio to create placement of sections 

as close to square as possible. Aspect ratio is defined as the ratio of plan dimensions for 

slab sections and length to height placement of wall sections. Aspect ratios shall be 

between 0.65 and 1.5. 

3.02 EXPANSION JOINTS 

A. Size and location of expansion joints shall be as shown on the Drawings. All joints shall 

be construction joints or expansion joints unless otherwise specified on the Drawings or 

approved by the Engineer on the joint plan submittal. 

B. All expansion joints in water-bearing structures shall have a center-bulb type waterstop. 

All expansion joints below grade in walls or slabs which enclose an accessible area shall 
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have a center-bulb type waterstop. Waterstop shall be as shown on Drawings and 

specified in Section 03 15 00 – Concrete Accessories. 

3.03 CONTRACTION JOINTS 

A. Contraction joints shall be located as shown on the Drawings or otherwise approved by 

the Engineer on the joint plan submittal.   Contractor shall submit proposed locations and 

details of all contraction joints concurrent or prior to submission of reinforcement 

drawings. Use of contraction joints at locations not specifically detailed on the Drawings 

requires Engineer approval and will only be considered if meeting the stipulations herein. 

B. Full contraction joints may be considered where the structural behavior of the element 

allows termination of all reinforcement through joint without compromise of structural 

integrity of element. 

C. Partial contraction joints may be considered where the structural behavior of the element 

requires partial continuation of reinforcement through joint to ensure structural integrity. 

D. Where full contraction joints are allowed, maximum distance between horizontal 

contraction joints in slab and vertical contraction joints in walls shall be 50’-0”. For 

exposed walls with fluid or earth on the opposite side, spacing between vertical and 

horizontal contraction joints shall be a maximum of 25’-0”. 

E. Bond breaker shall be provided between sections for all contraction joints. 

F. Joint plan of walls and slabs shall consider aspect ratio to create placement of sections 

as close to square as possible. Aspect ratio is defined as the ratio of plan dimensions for 

slab sections and length to height placement of wall sections. Aspect ratios shall be 

between 0.65 and 1.5. 

3.04 CRACK INDUCING JOINTS 

A. Location of crack inducing joints shall be as shown on the Drawings or submitted by 

Contractor and approved by Engineer. 

B. Crack inducing joints shall be formed either by saw cutting, tooling, or use of approved 

inserts as specified in Section 03 15 00 − Concrete Accessories.  

C. If approved by the Engineer, saw cutting of contraction joints in lieu of forming or tooling 

shall conform to the following requirements: 

1. Joints shall be sawed as soon as the concrete can support foot traffic without 

leaving any impression, normally the same day as concrete is placed and in no 

case longer than 24 hours after concrete is placed. 

2. Curing shall be performed using wet curing methods as indicated in Section 03 39 

00 – Concrete Curing. Curing mats, fabrics or sheeting materials shall remain in 

place to the extent possible while cutting of joint is being performed. Curing 
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materials shall only be removed as required and shall be immediately reinstalled 

once cutting of the joint has been completed. 

3. Depth of joint shall be as shown on the drawings or noted in these specifications. 

At locations where the joint cannot be installed to full depth due to curbs or other 

stopping points hand tools shall be used to complete joints.  

4. Saw cut joints shall meet the requirements of ACI 224.3, Section 2.8, Jointing 

Practice.  

D. Unless noted otherwise on Drawings, depth of crack inducing joints shall be 1-1/2 inches 

in reinforced concrete and 1/3 of concrete thickness in unreinforced concrete. 

3.05 JOINT PREPARATION 

A. No concrete shall be allowed to enter the joint or the space for the sealant and destroy 

the proper functions of the joint. 

B. The surface of the concrete at all joints shall be thoroughly cleaned and all laitance 

removed by wire brushing, air or light sand blasting. 

C. The joint shall be thoroughly clean and free from dirt and debris before the primer and 

the sealant are applied. Where the finished joint will be visible, masking of the adjoining 

surfaces shall be carried out to avoid their discoloration. The sealant shall be neatly 

tooled into place and its finished surface shall present a clean and even appearance. 

D. All joints shall be sealed as shown on the Drawings and specified in Section 03 15 00 − 

Concrete Accessories. 

END OF SECTION
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SECTION 03 21 00 

REINFORCING STEEL 

PART 1 – GENERAL 

1.01 THE REQUIREMENTS 

A. Provide all concrete reinforcing including all cutting, bending, fastening and any special 

work necessary to hold the reinforcing steel in place and protect it from injury and 

corrosion in accordance with the requirements of this section. 

B. Provide deformed reinforcing bars to be grouted into reinforced concrete masonry walls. 

1.02 RELATED WORK SPECIFIED ELSEWHERE 

A. Section 03 11 00 – Concrete Formwork 

B. Section 03 15 00 – Concrete Accessories 

C. Section 03 30 00 – Cast-in-Place Concrete 

D. Section 03 40 00 – Precast Concrete 

E. Section 04 20 00 – Unit Masonry 

1.03 REFERENCE SPECIFICATIONS, CODES, AND STANDARDS 

A. Without limiting the generality of the other requirements of the specifications, all work 

herein shall conform to the applicable requirements of the following documents. All 

referenced specifications, codes, and standards refer to the most current issue available 

at the time of Bid. 

1. Massachusetts State Building Code 

2. CRSI - Concrete Reinforcing Institute Manual of Standard Practice  

3. ACI SP66 - ACI Detailing Manual 

4. ACI 315 - Details and Detailing of Concrete Reinforcing  

5. ACI 318 - Building Code Requirements for Structural Concrete 

6. WRI - Manual of Standard Practice for Welded Wire Fabric  

7. ASTM A 615 - Standard Specification for Deformed and Plain Carbon-Steel Bars 

for Concrete Reinforcement  
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8. ASTM A 1064 - Standard Specification for Steel Wire and Welded Wire 

Reinforcement, Plain and Deformed, for Concrete 

9. ASTM E 3121 – Standard Test Methods for Field Testing of Anchors in Concrete 

or Masonry 

1.04 SUBMITTALS 

A. Submit the following in accordance with Section 01 33 00 − Submittal Procedures. 

1. Detailed placing and shop fabricating drawings, prepared in accordance with ACI 

315 and ACI Detailing Manual - (SP66), shall be furnished for all concrete 

reinforcing. These drawings shall be made to such a scale as to clearly show joint 

locations, openings, and the arrangement, spacing and splicing of the bars. 

2. Detailed placing and shop fabricating drawings, prepared in accordance with ACI 

315 and ACI Detailing Manual - (SP66), shall be furnished for all deformed bar 

reinforcing used in masonry. These drawings shall be made to such a scale as to 

clearly show joint locations, openings, and the arrangement, locations, spacing 

and splicing of the bars. 

3. Mill test certificates - 3 copies of each. 

4. Description of the reinforcing steel manufacturer's marking pattern. 

5. Requests to relocate any bars that cause interferences or that cause placing 

tolerances to be violated. 

6. Proposed supports for each type of reinforcing. 

7. Request to use splices not shown on the Drawings. 

8. Request to use mechanical couplers along with manufacturer's literature on 

mechanical couplers with instructions for installation, and certified test reports on 

the couplers' capacity. 

9. Request for placement of column dowels without the use of templates. 

10. Request and procedure to field bend or straighten partially embedded reinforcing. 

11. International Code Council–Evaluation Services Report (ICC-ES ESR) for dowel 

adhesives.  

12. Certification that all installers of dowel adhesive systems in horizontal to vertically 

overhead applications are certified as Adhesive Anchor Installers in accordance 

with the ACI-CRSI Anchor Installer Certification Program. 

13. Adhesive dowel testing plan. 
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1.05 QUALITY ASSURANCE 

A. If requested by the Engineer, the Contractor shall provide samples from each load of 

reinforcing steel delivered in a quantity adequate for testing. Costs of initial tests will be 

paid by the Owner. Costs of additional tests due to material failing initial tests shall be 

paid by the Contractor. 

B. Provide a list of names of all installers who are trained by the Manufacturer’s Field 

Representative on this jobsite prior to installation of products. Record must include the 

installer name, date of training, products included in the training and trainer name and 

contact information. 

C. Provide a copy of the current ACI/CRSI “Adhesive Anchor Installer” certification cards, or 

equivalent, for all installers who will be installing adhesive anchors in the horizontal to 

vertically overhead orientation. 

D. Special inspections for adhesive dowels shall be conducted in accordance with the 

manufacturer’s instructions and Specification Section 01 45 33 – Special Inspections. 

Downward installations require periodic inspection and horizontal and overhead 

installations require continuous inspection.  

PART 2 – PRODUCTS 

2.01 REINFORCING STEEL 

A. Bar reinforcing shall conform to the requirements of ASTM A 615 for Grade 60 deformed 

billet-steel reinforcing. All reinforcing steel shall be from domestic mills and shall have 

the manufacturer's mill marking rolled into the bar which shall indicate the producer, size, 

type, and grade. All reinforcing bars shall be deformed bars. Smooth reinforcing bars 

shall not be used unless specifically called for on Drawings. 

B. Welded wire fabric reinforcing shall conform to the requirements of ASTM A 1064 and 

the details shown on the Drawings. 

C. A certified copy of the mill test on each load of reinforcing steel delivered showing 

physical and chemical analysis shall be provided, prior to shipment. The Engineer 

reserves the right to require the Contractor to obtain separate test results from an 

independent testing laboratory in the event of any questionable steel. When such tests 

are necessary because of failure to comply with this Specification, such as improper 

identification, the cost of such tests shall be borne by the Contractor.  

D. Field welding of reinforcing steel will not be allowed. 

E. Use of coiled reinforcing steel will not be allowed. 
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2.02 ACCESSORIES 

A. Accessories shall include all necessary chairs, slab bolsters, concrete blocks, tie wires, 

dips, supports, spacers, and other devices to position reinforcing during concrete 

placement. Wire bar supports shall be plastic protected (CRSI Class 1). 

B. Concrete blocks (dobies), used to support and position bottom reinforcing steel, shall 

have the same or higher compressive strength as specified for the concrete in which it is 

located. 

2.03 MECHANICAL COUPLERS AND FORM SAVERS 

A. Mechanical couplers and form savers shall develop a tensile strength which exceeds 

100 percent of the ultimate tensile strength and 125 percent of the yield strength of the 

reinforcing bars being spliced. The reinforcing steel and coupler or form saver used shall 

be compatible for obtaining the required strength of the connection.  

B. Where the type of coupler or form saver used is composed of more than one 

component, all components required for a complete splice shall be supplied.  

C. Hot forged sleeve type couplers shall not be used. Acceptable mechanical couplers are 

Dayton Superior Dowel Bar Splicer System by Dayton Superior, Dayton, Ohio, BarGrip 

XL Mechanical Coupler by BarSplice, Inc., Mechanical Rebar Splice by LENTON, or 

approved equal. Mechanical couplers shall only be used where shown on the Drawings 

or where specifically approved by the Engineer. 

D. Acceptable form savers are Dayton Superior DBR Mechanical Splice System by Dayton  

Superior, Dayton, Ohio, Form Saver by LENTON,  Form Saver by SureBuilt, or approved 

equal. Form savers shall only be used where  

shown on the Drawings or where specifically approved by the Engineer. 

E. Where the threaded rebar to be inserted into the coupler reduces the diameter of the 

bar, the threaded rebar piece shall be provided by the coupler manufacturer. 

2.04 DOWEL ADHESIVE SYSTEM 

A. Where shown on the Drawings, reinforcing bars anchored into hardened concrete with a 

dowel adhesive system shall use a two-component adhesive mix which shall be injected 

with a static mixing nozzle following manufacturer's instructions. 

B. All holes shall be drilled in accordance with the manufacturer’s instructions except that 

core drilled holes shall not be permitted unless specifically allowed by the Engineer. 

Cored holes, if allowed by the manufacturer and approved by the Engineer, shall be 

roughened in accordance with manufacturer’s requirements.  
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C. Thoroughly clean drill holes of all debris, drill dust, and water in accordance with 

manufacturer’s instructions prior to installation of adhesive and reinforcing bar.  

D. Degree of hole dampness shall be in strict accordance with manufacturer 

recommendations. Installation conditions shall be dry, or water saturated unless 

otherwise permitted by the engineer. If water saturated installation is approved, 

appropriate reduction factors in accordance with manufacturer’s design requirements 

should be considered. Water filled or submerged holes shall not be permitted unless 

specifically approved by the Engineer.  

E. Injection of adhesive into the hole shall be performed in a manner to minimize the 

formation of air pockets in accordance with the manufacturer’s instructions.  

F. Embedment Depth: 

1. The embedment depth of the bar shall be as shown on the Drawings. Although all 

manufacturers listed below are permitted, the embedment depth shown on the 

Drawings is based on “Pure 110+” by DeWalt” ESR 3298 issued 7/2020. If the 

Contractor submits one of the other named dowel adhesives from the list below, 

the Engineer shall evaluate the required embedment and the Contractor shall 

provide the required embedment depth stipulated by the Engineer specific to the 

approved dowel adhesive.  

2. Where the embedment depth is not shown on the Drawings, the embedment depth 

shall be determined to provide the minimum allowable bond strength equal to the 

tensile strength of the rebar according to the manufacturer’s ICC-ES ESR.  

3. The embedment depth shall be determined using design parameters listed below. 

In no case shall the embedment depth be less than the minimum, or more than the 

maximum, embedment depths stated in the manufacturer’s ICC-ES ESR.  

4. Design of adhesive anchor system shall be based on the following parameters: 

a. Actual compressive strength of concrete. 

b. Cracked concrete state. 

c. Dry or water saturated condition for installation. 

d. Base material temperature between 40- and 104-degrees Fahrenheit. 

e. Installation with either a hammer drill with carbide bit or hollow-drill bit 

system drilling methods. 

f. Minimum age of concrete 21 days at time of installation. 

G. Engineer's approval is required for use of this system in locations other than those 

shown on the Drawings.  
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H. The adhesive system shall be IBC compliant for use in both cracked and uncracked 

concrete in all Seismic Design Categories and shall be "HIT-HY 200 Adhesive Anchoring 

System" as manufactured by Hilti, Inc. “SET-3G Epoxy Adhesive Anchors” as 

manufactured by Simpson Strong-Tie Co. or “Pure 110+ Epoxy Adhesive Anchor 

System” by DeWalt. Fast-set epoxy formulations shall not be acceptable. No or equal 

products will be considered, unless pre-qualified and approved. 

I. All individuals installing dowel adhesive systems in horizontal to vertically overhead 

applications shall be certified as an Adhesive Anchor Installer in accordance with the 

ACI-CRSI Anchor Installation Certification Program, or equivalent. 

PART 3 – EXECUTION 

3.01 FABRICATION 

A. Reinforcing steel shall be accurately formed to the dimensions and shapes shown on the 

Drawings and the fabricating details shall be prepared in accordance with ACI 315 and 

ACI 318, except as modified by the Drawings.  

B. The Contractor shall fabricate reinforcing bars for structures in accordance with the 

bending diagrams, placing lists and placing Drawings. 

C. No fabrication shall commence until approval of Shop Drawings has been obtained. All 

reinforcing bars shall be shop fabricated unless approved to be bent in the field. 

Reinforcing bars shall not be straightened or bent in a manner that will injure the 

material. Heating of bars will not be permitted. 

D. Welded wire fabric with longitudinal wire of W9.5 size or smaller shall be either furnished 

in flat sheets or in rolls with a core diameter of not less than 10 inches. Welded wire 

fabric with longitudinal wires larger than W9.5 size shall be furnished in flat sheets only. 

3.02 DELIVERY, STORAGE AND HANDLING 

A. All reinforcing shall be neatly bundled and tagged for placement when delivered to the 

job site. Bundles shall be properly identified for coordination with mill test reports. 

B. Reinforcing steel shall be stored above ground on platforms or other supports and shall 

always be protected from the weather by suitable covering. Reinforcing steel shall be 

stored in an orderly manner and plainly marked to facilitate identification. 

C. Reinforcing steel shall always be protected from conditions conducive to corrosion until 

concrete is placed around it. 

D. The surfaces of all reinforcing steel and other metalwork to be in contact with concrete 

shall be thoroughly cleaned of all dirt, grease, loose scale and rust, grout, mortar and 

other foreign substances immediately before the concrete is placed. Where delay in 
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depositing concrete occurs, reinforcing shall be inspected again and if necessary 

recleaned. 

3.03 PLACING 

A. Reinforcing steel shall be accurately positioned as shown on the Drawings and shall be 

supported and wired together to prevent displacement, using annealed iron wire ties or 

suitable clips at intersections. All reinforcing steel shall be supported by concrete, plastic 

or plastic protected (CRSI Class 1) metal supports, spacers or metal hangers which are 

strong and rigid enough to prevent any displacement of the reinforcing steel. Where 

concrete is to be placed on the ground, supporting concrete blocks (or dobies) shall be 

used in sufficient numbers to support the reinforcing bars without settlement. In no case 

shall concrete block supports be continuous.  

B. The portions of all accessories in contact with the formwork shall be made of plastic or 

steel coated with a 1/8-inch minimum thickness of plastic which extends at least 1/2 inch 

from the concrete surface. Plastic shall be gray in color. 

C. Tie wires shall be bent away from the forms to provide the specified concrete coverage. 

D. Reinforcing bars additional to those shown on the Drawings, which may be found 

necessary or desirable by the Contractor for the purpose of securing reinforcing in 

position, shall be provided by the Contractor at no additional cost to the Owner. 

E. Reinforcing placing, spacing, and protection tolerances shall be within the limits 

specified in ACI 318 except where in conflict with the Building Code, unless otherwise 

specified. 

F. Reinforcing bars may be moved within one bar diameter as necessary to avoid 

interference with other concrete reinforcing, conduits, or embedded items. If bars are 

moved more than one bar diameter, or enough to exceed placing tolerances, the 

resulting arrangement of bars shall be as acceptable to the Engineer. 

G. Welded wire fabric shall be supported on slab bolsters spaced not less than 30 inches 

on centers, extending continuously across the entire width of the reinforcing mat and 

supporting the reinforcing mat in the plane shown on the Drawings. 

H. Reinforcing shall not be straightened or bent unless specifically shown on the drawings. 

Bars with kinks or bends not shown on the Drawings shall not be used. Coiled 

reinforcement shall not be used. 

I. Dowel Adhesive System shall be installed in strict conformance with the manufacturer’s 

recommendations and as required in Article 2.04 above. A representative of the 

manufacturer must be on site prior to adhesive dowel installation to provide instruction 

on proper installation procedures for all adhesive dowel installers. Testing of adhesive 

dowels shall be as indicated below. If the dowels have a hook at the end to be 

embedded in subsequent work, an approved mechanical coupler shall be provided at a 
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convenient distance from the face of existing concrete to facilitate adhesive dowel 

testing while maintaining required hook embedment in subsequent work. 

J. All adhesive dowel installations in the horizontal or overhead orientation shall be 

conducted by a certified Adhesive Anchor Installer as certified by ACI/CSRI Adhesive 

Anchor Installer Certification program, or equivalent, per ACI 318-19 Chapter 26. Current 

AAI Certificates must be submitted to the Engineer for approval prior to commencement 

of any adhesive anchor installations. 

K. Adhesive Dowel Testing 

1. At all locations where adhesive dowels are shown on the Drawings, at least 10 

percent of all adhesive dowels installed shall be tested to 80% of the yield load of 

the reinforcing bar, with a minimum of one tested dowel per group.  

2. Contractor shall submit a plan and schedule indicating locations of dowels to be 

tested, load test values, and proposed dowel testing procedure (including a 

diagram of the testing equipment proposed for use) prior to conducting any testing. 

Proof testing procedures shall be in accordance with ASTM E 3121. 

3. Where Contract Documents indicate adhesive dowel design is the Contractor’s 

responsibility, the Contractor shall submit a plan and schedule indicating locations 

of dowels to be tested and load test values, sealed by a Professional Engineer 

currently registered in the State or Commonwealth in which the project is located. 

The Contractor shall also submit documentation indicating the Contractor’s testing 

procedures have been reviewed and the proposed procedures are acceptable.  

4. Adhesive Dowel shall have no visible indications of displacement or damage 

during or after the load test. Dowels exhibiting damage shall be removed and 

replaced. If more than 5 percent of tested dowels fail, then 100 percent of dowels 

shall be load tested. 

5. Load testing of adhesive dowels shall be performed by an independent testing 

laboratory hired directly by the Contractor. The Contractor shall be responsible for 

costs of all testing, including additional testing required due to previously failed 

tests. 

3.04 SPLICING 

A. Reinforcing bar splices shall only be used at locations shown on the Drawings. When 

necessary to splice reinforcing at points other than where shown, the splice shall be as 

acceptable to the Engineer. 

B. The length of lap for reinforcing bars, unless otherwise shown on the Drawings shall be 

in accordance with ACI 318 for a class B splice. 
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C. Laps of welded wire fabric shall be in accordance with ACI 318. Adjoining sheets shall 

be securely tied together with No. 14 tie wire, one tie for each 2 running feet. Wires shall 

be staggered and tied in such a manner that they cannot slip. 

D. Mechanical splices shall be used only where shown on the drawings or when approved 

by the Engineer. 

E. Couplers which are located at a joint face shall be a type which can be set either flush or 

recessed from the face as shown on the Drawings. The couplers shall be sealed during 

concrete placement to eliminate concrete, or cement paste from entering. After the 

concrete is placed, couplers intended for future connections shall be plugged and sealed 

to prevent any contact with water or other corrosive materials. Threaded couplers shall 

be plugged with plastic plugs which have an O-ring seal. 

3.05 INSPECTION 

A. The Contractor shall advise the Engineer of his intentions to place concrete and shall 

allow him adequate time to inspect all reinforcing steel before concrete is placed. 

B. The Contractor shall advise the Engineer of his intentions to place grout in masonry 

walls and shall allow him adequate time to inspect all reinforcing steel before grout is 

placed. 

3.06 CUTTING OF EMBEDDED REBAR 

A. The Contractor shall not cut embedded rebar cast into structural concrete without prior 

approval. 

END OF SECTION
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SECTION 03 30 00 

CAST-IN-PLACE CONCRETE 

PART 1 – GENERAL 

1.01 THE REQUIREMENT 

A. Provide all labor, equipment, materials, and services necessary for the manufacture, 

transportation, and placement of all plain and reinforced concrete work, as shown on the 

Drawings or as required by the Engineer. 

B. The requirements in this section shall apply to the following types of concrete: 

1. Class A1 Concrete: Normal weight structural concrete to be used in all structures 

qualifying as environmental concrete structures designed in accordance with ACI 

350 including pump stations, tanks, basins, process structures, and any structures 

containing fluid or process chemicals, or other materials used in treatment 

process.  

2. Class A2 Concrete: Normal weight structural concrete in all structures other than 

environmental concrete structures as described above, and for all sidewalks and 

pavement. 

3. Class A3 Concrete: Normal weight structural concrete to be used for interior slabs 

where a Type “D” Steel Troweled Finish or Type “G” Hardened Finish is required. 

Class A3 concrete shall not contain entrained air.  

4. Class A4 Concrete: Normal weight structural concrete to be used where 

specifically called for on Contract Drawings or areas where specifically requested 

by Contractor and approved by Engineer. Class A4 concrete is identical to Class 

A2 concrete except that coarse aggregate specified in Article 2.08 below shall be 

Size #8 in accordance with ASTM C33.  

5. Class A6 Concrete: Normal weight structural concrete to be used for 

superstructure frames where specifically required on Contract Drawings.  

Superstructure frames are concrete moment frame structures and include elevated 

slabs placed integrally with frames.Where integral elevated slabs are interior and a 

Type “D” Steel Troweled or Type “G” Hardened Finish is required, Class A6 

concrete shall not contain entrained air. 

6. Class A7 Concrete: Normal weight structural concrete to be used for 

superstructure frames where specifically called for on Contract Drawings or areas 

where specifically requested by Contractor and approved by Engineer.  Class A7 

concrete is identical to Class A6 concrete except that coarse aggregate specified 

in Article 2.08 below shall be Size #8 in accordance with ASTM C33..Where 
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integral elevated slabs are interior and a Type “D” Steel Troweled or Type “G” 

Hardened Finish is required, Class A7 concrete shall not contain entrained air. 

7. Class B Concrete: Normal weight structural concrete used for duct bank 

encasements, catch basins, fence and guard post embedment, concrete fill, and 

other areas where specifically noted on Contract Drawings.  

  

1.02 RELATED WORK SPECIFIED ELSEWHERE 

A. Section 03 11 00 − Concrete Formwork 

B. Section 03 15 00 − Concrete Accessories 

C. Section 03 15 16 − Joints in Concrete 

D. Section 03 21 00 − Reinforcing Steel 

E.  

F. SECTION 03 30 10 – MASS CONCRETESection 03 35 00 − Concrete Finishes 

G. Section 03 39 00 − Concrete Curing 

H. Section 03 60 00 − Grout 

1.03 REFERENCE SPECIFICATIONS, CODES AND STANDARDS 

A. Without limiting the generality of the Specifications, all work herein shall conform to or 

exceed the applicable requirements of the following documents. All referenced 

specifications, codes, and standards refer to the most current issue available at the time 

of Bid. 

1. Massachusetts State Building Code 

2. ACI 214 − Guide to Evaluation of Strength Test Results of Concrete  

3. ACI 301 − Specifications for Structural Concrete  

4. ACI 304 − Guide for Measuring, Mixing, Transporting, and Placing Concrete  

5. ACI 305 − Specification for Hot Weather Concreting  

6. ACI 306 − Standard Specification for Cold Weather Concreting  

7. ACI 309R − Guide for Consolidation of Concrete  

8. ACI 318 − Building Code Requirements for Structural Concrete and Commentary 

1
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9. ACI 350 − Code Requirements for Environmental Engineering Concrete Structures 

10. ASTM C 31 − Standard Practice for Making and Curing Concrete Test Specimens 

in the Field  

11. ASTM C 33 − Standard Specification for Concrete Aggregates  

12. ASTM C 39 − Standard Test Method for Compressive Strength of Cylindrical 

Concrete Specimens  

13. ASTM C42 − Standard Test Method for Obtaining and Testing Drilled Cores and 

Sawed Beams of Concrete  

14. ASTM C 88 − Standard Test Method for Soundness of Aggregates by use of 

Sodium Sulfate or Magnesium Sulfate  

15. ASTM C 94 − Standard Specification for Ready-Mixed Concrete  

16. ASTM C 114 − Standard Test Method for Chemical Analysis of Hydraulic Cement  

17. ASTM C 136 − Standard Test Method for Sieve Analysis of Fine and Coarse 

Aggregates  

18. ASTM C 138 − Standard Test Method for Density (Unit Weight), Yield, and Air 

Content (Gravimetric) of Concrete  

19. ASTM C 143 − Standard Test Method for Slump of Hydraulic Cement Concrete  

20. ASTM C 150 − Standard Specification for Portland Cement 

21. ASTM C 157 - Standard Test Method for Length Change of Hardened Hydraulic 

Cement, Mortar and Concrete 

22. ASTM C 172 − Standard Practice for Sampling Freshly Mixed Concrete 

23. ASTM C 192 − Standard Practice for Making and Curing Concrete Test 

Specimens in the Laboratory 

24. ASTM C 231 − Standard Test Method for Air Content of Freshly Mixed Concrete 

by the Pressure Method 

25. ASTM C 260 − Standard Specification for Air-Entraining Admixtures for Concrete  

26. ASTM C 295 − Standard Guide for Petrographic Examination of Aggregates for 

Concrete 

27. ASTM C 457 − Standard Test Method for Microscopical Determination of the Air-

Void System in Hardened Concrete  
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28. ASTM C 494 − Standard Specification for Chemical Admixtures for Concrete  

29. ASTM C 595 − Standard Specification for Blended Hydraulic Cements  

30. ASTM C 618 − Standard Specification for Coal Fly Ash and Raw or Calcined 

Natural Pozzolan for Use in Concrete  

31. ASTM C 989 − Standard Specification for Slag Cement for Use in Concrete and 

Mortars  

32. ASTM C 1012 – Standard Test Method for Length Change of Hydraulic Cement 

Mortars Exposed to a Sulfate Solution 

33. ASTM C 1077 − Standard Practice for Agencies Testing Concrete and Concrete 

Aggregates for Use in Construction and Criteria for Testing Agency Evaluation 

34. ASTM C 1157 – Standard Performance Specification for Hydraulic Cement 

35. ASTM C 1260 − Test Method for Potential Alkali Reactivity of Aggregates (Mortar 

Bar Method) 

36. ASTM C 1567 − Standard Test Method for Determining the Potential Alkali-Silica 

Reactivity of Combinations of Cementitious Materials and Aggregate (Accelerated 

Mortar-Bar Method) 

37. ASTM C 1579 – Standard Test Method for Evaluating Plastic Shrinkage Cracking 

of Restrained Fiber Reinforced Concrete (Using a Steel Form Insert) 

38. ASTM C 1602 − Standard Specification for Mixing Water Used in the Production of 

Hydraulic Cement Concrete 

39. ASTM C 1609 – Standard Test Method for Flexural Performance of Fiber 

Reinforced Concrete (Using Beam with Third-Point Loading) 

40. ASTM C 1778 − Standard Guide for Reducing the Risk of Deleterious Alkali – 

Aggregate Reaction in Concrete 

1.04 SUBMITTALS 

A. Submit the following in accordance with Section 01 33 00 − Submittal Procedures. 

1. Sources of all materials and certifications of compliance with specifications for all 

materials. 

2. Certified current (less than 1 year old) chemical analysis (mill test report) of the 

Portland Cement or Blended Cement to be used. The chemical analysis must 

include the equivalent alkali content of the Portland Cement or Blended Cement. 
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3. Certified current (less than 1 year old) chemical analysis of fly ash or slag cement 

to be used. 

4. Aggregate test results showing compliance with required standards, i.e., sieve 

analysis, potential reactivity, aggregate soundness tests, petrographic analysis, 

mortar bar expansion testing, etc. 

5. Manufacturer's data on all admixtures stating compliance with required standards. 

6. Concrete mix design for each class of concrete specified herein. 

7. Verification concrete mix and individual constituents in concrete meet 

requirements for NSF 61 approval for potable water applications where required. 

8. Field experience records and/or trial mix data for the proposed concrete mixes for 

each class of concrete specified herein. 

9. Drying shrinkage test results from trial concrete mixes. 

1.05 QUALITY ASSURANCE 

A. Tests on materials used in the production of concrete shall be required as specified in 

Part 2 − Products. These tests shall be performed by an independent testing laboratory 

approved by the Engineer at no additional cost to the Owner. 

B. Trial concrete mixes shall be tested when required in accordance with Article 3.01 at no 

additional cost to the Owner. 

C.  

D. Field quality control tests, as specified in Article 3.11, unless otherwise stated, will be 

performed by a materials testing consultant employed by the Owner. However, the 

Contractor shall be charged for the cost of any additional tests and investigation on work 

performed which does not meet the Specifications. Any individual who samples and 

tests concrete to determine if the concrete is being produced in accordance with this 

Specification shall be certified as a Concrete Field-Testing Technician, Grade I, in 

accordance with ACI CP-2. Testing laboratory shall conform to requirements of ASTM C-

1077. 

 

1.06 CONCRETE COORDINATION CONFERENCE 

A. Unless waived by the Engineer, prior to any concrete submittals and at least 35 days 

prior to the start of the concrete construction schedule, the Contractor shall conduct a 

meeting at the site. The purpose of the meeting is to review the proposed concrete mix 

designs, to discuss the proposed approaches and procedures for mixing, transporting, 

placing, testing, finishing, and curing of all aspects of concrete work to ensure the 
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concrete construction is performed in accordance with the Specifications, and to clarify 

roles of the parties involved. The Contractor shall send a concrete coordination 

conference agenda to all attendees 20 days prior to a mutually agreed upon date for the 

conference.  

B. As a minimum the agenda shall include: 

1. Concrete Materials and Mix Designs 

2. Inspection Responsibilities 

3. Concrete Sampling and Testing Specification Requirements 

4. Cylinder Storage and Transportation 

5. Acceptance/Rejection Responsibility and Authority for Fresh Concrete 

6. Concrete finishing 

7. Concrete Curing 

8. Test Report Distribution 

9. Miscellaneous Items 

C. The Contractor shall require responsible representatives of every party who is 

concerned with the concrete work to attend the conference, including but not limited to 

the following: 

1. Contractor’s superintendent 

2. Engineer 

3. Owner’s representative (if he chooses to attend) 

4. Laboratory retained for trial batching and construction quality control testing for the 

concrete. 

5. Any subcontractors involved in placing, finishing, and curing of concrete 

6. Concrete supplier 

7. Concrete pumping subcontractor (if pumping is being proposed) 

D. Minutes of the meeting shall be recorded, typed, and printed by the Contractor and 

distributed to all attendees and any other concerned parties within five days of the 

meeting.  
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PART 2 – PRODUCTS 

2.01 NSF/ANSI STANDARD 61 CERTIFIED CONCRETE 

 

A. NSF/ANSI Standard 61 certified concrete is required only where the concrete is 

uncoated and in contact with potable water, the volume of water is less than 350,000 

gallons, and the ratio of the concrete surface area in contact with potable water to the 

volume of water exceeds 0.8 square inches per liter for static water conditions or 0.08 

square inches per liter for flowing water conditions. The following structures and utilities 

require this certification: 

 

 

1. RW, Flocculator Inlet, and Floated Water Channels 

 

2. Flocculators 

 

3. DAF Tanks 

 

4.  Filter Influent Channel and Filters 

 

 

B. Potable water is water at the start of flash mixing in drinking water treatment plants, and 

at all locations downstream of flash mixing in the water treatment, storage, and 

distribution system.  Concrete surface area in contact with potable water shall include 

submerged surfaces and surfaces above the water where water can condense and drip 

back into the water. 

 

C. Where NSF/ANSI certified concrete is required by the paragraphs above, certification of 

compliance with NSF/ANSI Standard 61 shall be included with the concrete mix design 

submittal(s) and shall be provided by either one of the following two options: 

 

1. NSF/ANSI Standard 61 certified testing of concrete aggregates, hydraulic 

cement, and supplemental cementitious materials shall be provided individually 

for each constituent showing that each constituent complies with NSF/ANSI 

Standard 61 

 

2. NSF/ANSI Standard 61 testing of concrete cylinders formed from the trial batch 

concrete containing all the proposed constituents of the concrete shall be 

provided showing that the concrete mix complies with NSF/ANSI Standard 61. 

 

D. Regardless of whether NSF/ANSI Standard 61 certified concrete is required by the 

paragraphs above, all admixtures used in concrete where the concrete is uncoated and 

in contact with potable water shall be individually tested and confirm to follow NSF/ANSI 

Standard 61. 
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2.02 HYDRAULIC CEMENT 

A. Portland Cement 

1. Portland Cement shall be Type II conforming to ASTM C 150. Type I cement may 

be used provided either fly ash or slag cement is also included in the mix in 

accordance with Articles 2.03 or 2.04, respectively. 

2. The proposed Portland Cement shall not contain more than 8% tricalcium 

aluminate and more than 12% tetracalcium aluminoferrite. 

3. Portland Cement shall also meet performance requirements of ASTM C 1157. 

B. Blended Cement 

1. Blended cements shall be Type IP (Portland Fly Ash Cement), Type IS (Portland 

Slag Cement), or Type IL (Portland Limestone Cement) conforming to ASTM C 

595. 

2. Type IP cement shall be an inter-ground blend of Portland Cement and fly ash in 

which the fly ash constituent is between 15% and 25% of the weight of the total 

blend. 

3. Type IS cement shall be an inter-ground blend of Portland Cement and slag 

cement in which the slag cement constituent is between 30% and 40% of the 

weight of the total blend. 

4. Type IL cement shall be an inter-ground blend of Portland Cement and limestone 

in which the limestone constituent is between 5% and 15% of the weight of the 

total blend. 

5. Fly ash, slag cement, and limestone used in the production of blended cements 

shall meet the requirements of Articles 2.03, 2.04, and 2.05 respectively. 

6. Cements meeting ASTM C 1157 shall not be used in manufacture of blended 

cements. 

7. Blended cement shall meet the Physical Requirements of Tables 2 and 3 of ASTM 

C 595 including the requirements for high sulfate resistance in Table 3 as tested 

per ASTM C1012. 

C. Different types of cement shall not be mixed, nor shall they be used alternately except 

when authorized in writing by the Engineer. Different brands of cement or the same 

brand from different mills may be used alternately. A resubmittal will be required if 

different cements are proposed during the Project. 
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D. Cement shall be stored in a suitable weather-tight building to prevent deterioration or 

contamination. Cement which has become caked, partially hydrated, or otherwise 

damaged will be rejected. 

2.03 FLY ASH 

A. Fly ash shall meet the requirements of ASTM C 618 for Class F, except that the loss on 

ignition shall not exceed 4%. Fly ash shall also meet the optional physical requirements 

for uniformity as shown in Table 3 of ASTM C 618. Fly ash shall be considered as a 

supplemental cementitious material. 

B. For fly ash to be used in the production of Type IP cement, the Pozzolan Activity Index 

shall be greater than 75% as specified in Table 3 of ASTM C 595. 

C. Where reactive aggregates as defined in Article 2.08 are used in the concrete mix, the 

fly ash constituent shall be as needed to satisfy the concrete alkali loading requirements 

stipulated in Section 2.06. The percentage of fly ash shall also be set to meet the mean 

mortar bar expansion requirements in provisions of Article 2.08.G.2. Where fly ash is 

used, the minimum fly ash content shall be 15%.  

D. For Type A1 concrete as required for use in environmental concrete structures, i.e., 

process structures or fluid containing structures, inclusion of fly ash or slag cement in the 

concrete mix, is mandatory.  

E. Additional fly ash shall not be included in concrete mixed with Type IS or IP cement. 

2.04 SLAG CEMENT 

A. Slag cement shall meet the requirements of ASTM C 989 including tests for 

effectiveness of slag in preventing excessive expansion due to alkali-aggregate reactivity 

as described in Appendix X-3 of ASTM C 989. 

B. Where reactive aggregates as defined in Article 2.08 are used in concrete mix, the slag 

cement constituent shall be as needed to satisfy the concrete alkali loading requirements 

stipulated in Section 2.06. The percentage of slag cement shall also be set to meet the 

mean mortar bar expansion requirements in provisions of Article 2.08.G.2. Where Slag 

Cement is used, the minimum Slag Cement content shall be 30%, and the maximum 

Slag Cement content shall be 40%. 

C. For Type A1 concrete as required for use in environmental concrete structures, i.e., 

process structures or fluid containing structures, inclusion of fly ash or slag cement in the 

concrete mix, is mandatory. 

D. Additional slag cement shall not be included in concrete mixed with Type IS or IP 

cement. 
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2.05 LIMESTONE 

A. Limestone used for blended cement Type IL shall meet the requirements of ASTM C 33. 

B. Fly ash or slag cement shall be used with Type IL cement to meet requirements for 

durability, ASR resistance, sulfate resistance, and use for environmental structures, as 

specified herein. 

2.06 CONCRETE ALKALI LOADING 

A. All concrete mixes containing potentially reactive aggregates shall have a maximum 

alkali loading of the concrete of 3.0 pounds per cubic yard. 

B. The alkali loading of concrete is the Portland Cement equivalent alkali content multiplied 

by the Portland Cement content of the mix in pounds per cubic yard divided by 100. The 

Portland Cement equivalent alkali content shall be included in the certified chemical 

analysis of the Portland Cement. 

C. Means of evaluating alkali loading of concrete and proportioning constituents of concrete 

to minimize alkali loading of content shall also conform to the guidelines of ASTM 

C1778. 

2.07 WATER 

A. Water used for mixing concrete shall be clear, potable, and free from deleterious 

substances such as objectionable quantities of silty organic matter, alkali, salts, and 

other impurities. 

B. Water shall not contain more than 100 PPM chloride. 

C. Water shall not contain more than 500 PPM dissolved solids. 

D. Water shall have a pH in the range of 4.5 to 8.5. 

E. Water shall meet requirements of ASTM C 1602. 

2.08 AGGREGATES 

A. All aggregates used in normal weight concrete shall conform to ASTM C 33. 

B. Fine Aggregate (Sand) in the various concrete mixes shall consist of natural or 

manufactured siliceous sand, clean and free from deleterious substances, and graded 

within the limits of ASTM C 33. 

C. Coarse aggregates shall consist of hard, clean, durable gravel, crushed gravel, or 

crushed rock. Coarse aggregate shall be size #57 or #67 as graded within the limits 

given in ASTM C 33 unless otherwise specified. 
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D. For Class A4 concrete, coarse aggregate shall be Size #8 in accordance with ASTM 

C33. 

E. Aggregates shall be tested for gradation by sieve analysis tests in conformance with 

ASTM C 136. 

F. Aggregates shall be tested for soundness in accordance with ASTM C 88. The loss 

resulting after five cycles shall not exceed 10 percent for fine or coarse aggregate when 

using either magnesium sulfate or sodium sulfate. 

G. All aggregates shall be evaluated in accordance with ASTM C 1778 to determine 

potential reactivity. All aggregates shall be considered reactive unless they meet the 

requirements below for non-reactive aggregates. Aggregates with a lithology like 

sources in the same region found to be reactive in service shall be considered reactive 

regardless of the results of the tests above. 

1. Non-reactive aggregates shall meet the following requirements: 

a. A petrographic analysis in accordance with ASTM C295 shall be performed 

to identify the constituents of the fine and coarse aggregate. Non-reactive 

aggregates shall meet the following limitations: 

1) Optically strained, micro-fractured, or microcrystalline quartz, 5.0%, 

maximum. 

2) Chert or chalcedony, 3.0%, maximum. 

3) Tridymite or cristobalite, 1.0%, maximum. 

4) Opal, 0.5%, maximum. 

5) Natural volcanic glass in volcanic rocks, 3.0%, maximum. 

2. Concrete mixed with reactive aggregates shall meet the following requirements: 

a. If aggregates are deemed potentially reactive as per ASTM C1778 and fly 

ash or slag cement is included in proposed concrete mix design, proposed 

concrete mix including proposed aggregates shall be evaluated by ASTM C-

1567. Mean mortar bar expansions at 16 days shall be less than 0.08%. 

Tests shall be made using exact proportion of all materials proposed for use 

on the job in design mix submitted. 

b. If aggregates are deemed potentially reactive as per ASTM C-1778 and a 

straight cement mix without fly ash or slag cement is proposed for concrete 

mix design, aggregates shall be evaluated by ASTM C-1260. Mean mortar 

bar expansions at 16 days shall be less than 0.08%. 
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c. If the proposed aggregates are deemed potentially reactive, the concrete mix 

shall be evaluated and confirmed to meet the requirements for concrete 

alkali loading as stipulated in Section 2.06. 

H. Contractor shall submit a new trial mix to the Engineer for approval whenever a different 

aggregate or gradation is proposed. 

2.09 LEFT INTENTIONALLY BLANK 

2.10 ADMIXTURES 

A. Admixtures containing intentionally added chlorides shall not be used. 

B. Admixtures containing 1,4 Dioxane shall not be used in Projects located in a State or 

Commonwealth where 1,4 Dioxane limits are required.  

C. Air entraining admixture shall be added to all concrete unless noted otherwise. The air 

entraining admixture shall conform to ASTM C 260. The admixture proposed shall be 

selected in advance so that adequate samples may be collected, and the required tests 

made. Air content of concrete, when placed, shall be within the ranges given in the 

concrete mix design. 

 

D. The following admixtures are required or used for water reduction, slump increase, 

and/or adjustment of initial set, and enhancing durability. Admixtures permitted shall 

confirm to the requirements of ASTM C 494. Admixtures shall be non-toxic after 30 days 

and shall be compatible with and made by the same manufacturer as the air-entraining 

admixtures. 

1. Water reducing admixture shall conform to ASTM C 494, Type A and shall contain 

no more than 0.05% chloride ions. Acceptable products are “Eucon Series” by the 

Euclid Chemical Company, “Master Pozzolith Series or Master Polyheed Series” 

by Master Builders Solutions, and “Plastocrete Series” by Sika Corporation. 

2. High range water reducer shall conform to ASTM C 494, Type F or G. The high 

range water reducer shall be added to the concrete at the batch plant and may be 

used in conjunction with a water reducing admixture. The high range water reducer 

shall be accurately measured, and pressure injected into the mixer as a single 

dose by an experienced technician. A standby system shall be provided and tested 

prior to each day’s operation of the job site system. Concrete shall be mixed at 

mixing speed for a minimum of 100 mixer revolutions after the addition of the high 

range water reducer. Acceptable products are “Eucon 37” or Plastol 5000 by the 

Euclid Chemical Company, “Master Rheobuild 1000 or Master Glenium Series” by 

Master Builders Solutions, and “Daracem 100 or Advaflow Series” by W.R. Grace. 

3. A non-chloride, non-corrosive accelerating admixture may be used where 

specifically approved by the Engineer. The admixture shall conform to ASTM C 
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494, Type C or E. The admixture manufacturer must have long-term non-corrosive 

test data from an independent testing laboratory (of at least a year’s duration) 

using an acceptable accelerated corrosion test method such as that using 

electrical potential measures. Acceptable products are “MasterSet AC 534 or 

MasterSet FP 20” by Master Builders Solutions, “Accelguard 80/90 or NCA” by the 

Euclid Chemical Company and “Daraset” by W.R. Grace. 

4. A retarding admixture may be used where specifically approved by the Engineer. 

The admixture shall conform to ASTM C494, Type B or D. Acceptable products 

are “Eucon NR or Eucon Retarder 100” by the Euclid Chemical Company, 

“MasterSet R Series or MasterSet DELVO Series” by Master Builders Solutions, 

and “Plastiment” by Sika Corporation. 

5. Workability Retaining Admixture shall conform to ASTM C 494, Type S. The 

admixture shall retain concrete workability without affecting time of setting or early-

age strength development. Acceptable products are “MasterSure Z 60” by Master 

Builders Solutions, “ViscoFlow - 2020” by Sika Corporation, “PLASTOL AMP-X3" 

by Euclid Chemical Company, or equal. 

6. A crystalline permeability reducing admixture shall be used where specifically 

indicated on the Drawings. The admixture shall conform to ASTM C 494, Type D 

or S. The admixture shall be of the crystalline type that chemically controls and 

permanently fixes a non-soluble crystalline structure throughout the capillary voids 

of the concrete.  The admixture shall cause the concrete to become sealed against 

penetrations of liquids from any direction and shall protect the concrete from 

deterioration due to harsh environmental conditions.  The admixture shall be 

capable of sealing hairline cracks and resisting extreme hydrostatic pressure. 

Acceptable products are “Xypex Admix C-500 NF” by Xypex Chemical 

Corporation, “MasterLife® 300 Series” by Master Builders Solutions, and “Krystol 

Internal Membrane (KIM)” by Kryton International Inc. Submit certified letter from 

manufacturer of crystalline admixture stating required dosage rate for job specific 

concrete mix.  Concrete truck ticket shall confirm crystalline admixture was 

included in concrete being placed.   

E. Admixtures containing calcium chloride, thiocyanate or more than 0.05 percent chloride 

ions are not permitted. The addition of admixtures to prevent freezing is not permitted. 

F. The Contractor shall submit manufacturer's data including the chloride ion content of 

each admixture and certification from the admixture manufacturer that all admixtures 

utilized in the design mix are compatible with one another and properly proportioned 

prior to mix design review. 

2.11 CONCRETE MIX DESIGN 

A. The proportions of cement, aggregates, admixtures, and water used in the concrete 

mixes shall be based on laboratory trial mixes in conformance with ACI 301. Trial mixes 
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shall also conform to Article 3.01 of this Specification. Trial mix data used as the basis 

for the proposed concrete mix design shall be submitted to the Engineer along with the 

proposed mix. 

B. Structural concrete shall conform to the following requirements. Cementitious materials 

refer to the total combined weight of all cement, fly ash, and slag cement contained in 

the mix. 

1. Compressive Strength (28-Day) 

 

Concrete Class A1 4,500 psi (min.), 6500 psi (max.) 

Concrete Class A2, A3, A4 4,000 psi (min.), 6000 psi (max.) 

Concrete Class A6, A7 6,000 psi (min.), 8,000 psi (max.) 

Concrete Class B 3,000 psi (min.), 5000 psi (max.) 

2. Water/cementitious materials ratio, by weight 

 

 Maximum Minimum 

Concrete Class A1 
0.42 0.39 

Concrete Class A2, A3, A4 
0.45 0.39 

Concrete Class A6, A7 
0.40 0.35 

Concrete Class B 
0.50 0.39 

3. Slump range 

a. 4" nominal unless high range water reducing admixture is used 

b. 8” max if high range water reducing admixture is used. 

4. Air Content 

 

Concrete Class A1, A2, A4, A6, A7 6% ±1.5% 

Concrete Class A3, B, and A6 & A7 

where Type “D” or Type “G” Finish is 

required 

3% Max (non-air-entrained) 
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PART 3 – EXECUTION 

3.01 TRIAL MIXES 

A. Trial mixes shall be used to confirm the quality of a proposed concrete mix in 

accordance with ACI 301. An independent qualified testing laboratory designated and 

retained by the Contractor shall test a trial batch of each of the preliminary concrete 

mixes submitted by the Contractor. The trial batches shall be prepared using the 

aggregates, cement, supplementary cementitious materials, and admixtures proposed 

for the project. The trial batch materials shall be of a quantity such that the testing 

laboratory can obtain enough samples to satisfy requirements stated below. Tests on 

individual materials stated in PRODUCTS should already be performed before any trial 

mix is done. The cost of laboratory trial batch tests for each specified concrete mix will 

be borne by the Contractor and the Contractor shall furnish and deliver the materials to 

the testing laboratory at no cost to the Owner.  

B. The independent testing laboratory shall prepare a minimum of fifteen (15) standard test 

cylinders in accordance with ASTM C 31 in addition to conducting slump (ASTM C 143), 

air content (C 231) and density (C 138) tests. Compressive strength test on the cylinders 

shall subsequently be performed by the same laboratory in accordance with ASTM C 39 

as follows: Test 3 cylinders at age 7 days; test 3 cylinders at age 21 days; test 3 

cylinders at age 28 days and test 3 cylinders at 56 days. The cylinders shall be carefully 

identified as "Trial Mix, Contract No.  “. If the average 28-day compressive strength of 

the trial mix is less than that specified, or if any single cylinder falls below the required 

strength by more than 500 psi, the mix shall be corrected, another trial batch prepared, 

test cylinders taken, and new tests performed as before. Any such additional trial batch 

testing required shall be performed at no additional cost to the Owner. Adjustments to 

the mix shall be considered refinements to the mix design and shall not be the basis for 

extra compensation to the Contractor. 

3.02 SHRINKAGE TESTS 

A. Concurrent with the trial batch requirements stated in Article 3.01, the testing laboratory 

shall perform drying shrinkage tests for the trial batches as specified herein.   

B. Fabricate, cure, dry, and measure specimens in accordance with ASTM C157 modified 

as follows. 

1. Remove specimens from molds at an age of 23 hours ± 1 hour after trial batching.   

2. Place specimens immediately in water at 70 oF ± 3 oF for at least 30 minutes. 

3. Measure within 30 minutes thereafter to determine original length, then submerge 

in saturated lime water at 73 oF ± 3 oF.  
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4. At age seven days, measure to determine expansion, expressed as a percentage 

of original length. This length at age seven days shall be the base length for drying 

shrinkage calculations (zero days’ drying age). 

5. Store specimens immediately in a humidity-controlled room maintained at 

73 oF ± 3 oF and 50 percent ± 4 percent relative humidity for the remainder of the 

test.  

6. Make and report separately measurements to determine shrinkage expressed as 

base length percentage for 7, 14, 21, and 28 days of drying after 7 days of moist 

curing. 

C. Compute the drying shrinkage deformation for each specimen as the difference between 

the base length (at zero days’ drying age) and the length after drying at each test age.  

Compute the average drying shrinkage deformation for the specimens to the nearest 

0.0001 inch at each test age.  If the drying shrinkage for any specimen departs from the 

average test age for that test by more than 0.0004 inch, disregard the results obtained 

from that specimen.  Report results from the shrinkage test to the nearest 0.001 percent 

of shrinkage.  Take compression test specimens in each case from the same concrete 

used for preparing drying shrinkage specimens.  These tests shall be considered part of 

the normal compression tests for the project.  

D. The maximum concrete shrinkage for specimens cast in the laboratory from the trial 

batch, as measured at 21-day drying age or at 28-day drying age, shall be 0.036 or 

0.042 percent, respectively.  Use a mix design for construction that has first met the trial 

batch shrinkage requirements. 

E. If the trial batch specimens do not meet both the strength and shrinkage requirements, 

revise the mix designs and/or materials and retest. 

3.03 PRODUCTION OF CONCRETE 

A. All concrete shall be machine mixed. Hand mixing of concrete will not be permitted. The 

Contractor may supply concrete from a ready-mix concrete plant or from a site mixed 

plant. In selecting the source for concrete production, the Contractor shall carefully 

consider its capability for providing quality concrete at a rate commensurate with the 

requirements of the placements so that well bonded, homogenous concrete, free of cold 

joints, is assured. 

B. Ready-Mixed Concrete 

1. At the Contractor's option, ready-mixed concrete may be used meeting the 

requirements for materials, batching, mixing, transporting, and placing as specified 

herein and in accordance with ASTM C 94. 

2. Truck mixers shall be equipped with electrically actuated counters by which the 

number of revolutions of the drum or blades may be readily verified. The counter 
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shall be of the resettable, recording type, and shall be mounted in the driver's cab. 

The counters shall be actuated at the time of starting mixers at mixing speeds. 

3. Each batch of concrete shall be mixed in a truck mixer for not less than 100 

revolutions of the drum or blades at the rate of rotation designated by the 

manufacturer of equipment. Additional mixing, if any, shall be at the speed 

designated by the manufacturer of the equipment as agitating speed. All materials 

including mixing water shall be in the mixer drum before actuating the revolution 

counter for determining the number of revolutions of mixing. 

4. Truck mixers and their operation shall be such that the concrete throughout the 

mixed batch, as discharged, is within acceptable limits of uniformity with respect to 

consistency, mix and grading. If slump tests taken at approximately the 1/4 and 3/4 

points of the load during discharge give slumps differing by more than one inch 

when the specified slump is 3 inches or less, or if they differ by more than 2 inches 

when the specified slump is more than 3 inches, the mixer shall not be used on the 

work unless the causing condition is corrected and satisfactory performance is 

verified by additional slump tests. All mechanical details of the mixer, such as 

water measuring and discharge apparatus, condition of the blades, speed of 

rotation, general mechanical condition of the unit and clearance of the drum, shall 

be checked before a further attempt to use the unit will be permitted. 

5. Ready-mixed concrete shall be delivered to the site for the work and discharge 

shall be completed within the time requirements stated in Article 3.04 of this 

Section.  

6. Every concrete delivery shall be accompanied by a delivery ticket containing at 

least the following information: 

a. Date and truck number 

b. Ticket number 

c. Mix designation of concrete 

d. Cubic yards of concrete 

e. Cement brand, type, and weight in pounds 

f. Weight in pounds of fine aggregate (sand) 

g. Weight in pounds of coarse aggregate (stone) 

h. Air entraining agent, brand, and weight in pounds and ounces 

i. Other admixtures, brand, and weight in pounds and ounces 
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j. Water, in gallons, stored in attached tank 

k. Water, in gallons, maximum that can be added without exceeding design 

water/cementitious materials ratio 

l. Water, in gallons, used (by truck driver) 

m. Time of loading 

n. Time of delivery to job (by truck driver) 

7. Any truck delivering concrete to the job site, which is not accompanied by a 

delivery ticket showing the above information will be rejected and such truck shall 

immediately depart from the job site. 

8. The use of non-agitating equipment for transporting ready-mixed concrete will not 

be permitted. Combination truck and trailer equipment for transporting ready-mixed 

concrete will not be permitted. The quality and quantity of materials used in ready-

mixed concrete and in batch aggregates shall be subject to inspection at the 

batching plant by the Engineer. 

C. Site Mixed Concrete 

1. Scales for weighing concrete ingredients shall be accurate when in use within ±0.4 

percent of their total capacities. Standard test weights shall be available to permit 

checking scale accuracy. 

2. Operation of batching equipment shall be such that the concrete ingredients are 

consistently measured within the following tolerances: 

a. Cement, fly ash, or slag cement ± 1 percent 

b. Water ± 1 percent 

c. Aggregates ± 2 percent 

d. Admixtures ± 3 percent 

3. Each batch shall be so charged into the mixer that some water will enter in 

advance of the cement and aggregates. Water shall continue for a period which 

may extend to the end of the first 25 percent of the specified mixing time. Controls 

shall be provided to prevent batched ingredients from entering the mixer before the 

previous batch has been completely discharged. 

4. The concrete shall be mixed in a batch mixer capable of thoroughly combining the 

aggregates, cement, and water into a uniform mass within the specified mixing 

time, and of discharging the concrete without harmful segregation. The mixer shall 

bear a manufacturer's rating plate indicating the rate capacity and the 
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recommended revolutions per minute and shall be operated in accordance 

therewith. 

5. Mixers with a rated capacity of one cubic yard or larger shall conform to the 

requirements of the Plant Mixer Manufacturers' Division of the Concrete Plant 

Manufacturers' Bureau. 

6. Except as provided below, batches of one cubic yard or less shall be mixed for not 

less than one minute. The mixing time shall be increased 15 seconds for each 

cubic yard or fraction thereof of additional capacity. 

7. Shorter mixing time may be permitted provided performance tests made in 

accordance with of ASTM C 94 indicate that the time is sufficient to produce 

uniform concrete. 

8. Controls shall be provided to ensure that the batch cannot be discharged until the 

required mixing time has elapsed. At least three-quarters of the required mixing 

time shall take place after the last of the mixing water has been added. 

9. The interior of the mixer shall be free of accumulations that will interfere with 

mixing action. Mixer blades shall be replaced when they have lost 10 percent of 

their original height. 

10. Air-entraining admixtures and other chemical admixtures shall be charged into the 

mixer as solutions and shall be measured by means of an approved mechanical 

dispensing device. The liquid shall be considered a part of the mixing water. 

Admixtures that cannot be added in solution may be weighed or may be measured 

by volume if recommended by the manufacturer. 

11. If two or more admixtures are used in the concrete, they shall be added separately 

to avoid possible interaction that might interfere with the efficiency of either 

admixture or adversely affect the concrete. 

12. Addition of retarding admixtures shall be completed within one minute after 

addition of water to the cement has been completed, or prior to the beginning of 

the last three-quarters of the required mixing, whichever occurs first. Retarding 

admixtures shall not be used unless approved by the Engineer. 

13. Concrete shall be mixed only in quantities for immediate use and within the time 

and mixing requirements of ASTM C 94. 

3.04 CONCRETE PLACEMENT 

A. No concrete shall be placed prior to approval of the concrete mix design. Concrete 

placement shall conform to the recommendations of ACI 304. 
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B. Prior to concrete placement, all reinforcement shall be securely and properly fastened in 

its correct position. Formwork shall be clean, oiled and form ties at construction joints 

shall be retightened. All bucks, sleeves, castings, hangers, pipe, conduits, bolts, 

anchors, wire, and any other fixtures required to be embedded therein shall be in place. 

Forms for openings to be left in the concrete shall be in place and anchored by the 

Contractor. All loose debris in bottoms of forms or in keyways shall be removed and all 

debris, water, snow, ice, and foreign matter shall be removed from the space to be 

occupied by the concrete. The Contractor shall notify the Engineer in advance of 

placement, allowing sufficient time for a concurrent inspection and for any corrective 

measures required. 

C. On horizontal joints where concrete is to be placed on hardened concrete, flowing 

concrete containing a high range water reducing admixture or cement grout shall be 

placed with a slump not less than 8 inches for the initial placement at the base of the 

wall. Concrete or cement grout shall meet all strength and service requirements 

specified herein for applicable class of concrete. This concrete shall be worked well into 

the irregularities of the hard surface. 

D. All concrete shall be placed during the daylight hours except with the consent of the 

Engineer. If special permission is obtained to carry on work during the night, adequate 

lighting must be provided. 

E. When concrete arrives at the project with slump below that suitable for placing, as 

indicated by the Specifications, water may be added to bring the concrete within the 

specified slump range provided the design water-cementitious materials ratio is not 

exceeded. The water shall be incorporated by additional mixing equal to at least half of 

the total mixing required. Water may be added only to full trucks. On-site tempering shall 

not relieve the Contractor from furnishing a concrete mix meeting all specified 

requirements. 

F. Concrete shall be conveyed as rapidly as practical to the point of deposit by methods 

which prevent the separation or loss of the ingredients. The concrete shall be deposited 

so that additional handling will be unnecessary. Discharge of the concrete to its point of 

deposit shall be completed within 90 minutes after the addition of the cement to the 

aggregates unless workability-retaining admixtures are included and approved by the 

Engineer. In hot weather, or under conditions contributing to quick stiffening of the 

concrete, the time between the introduction of the cement to the aggregates and 

discharge shall not exceed the requirements stated in Article 3.10 of this Section.  

G. Where concrete is conveyed to position by chutes, a continuous flow in the chute shall 

be maintained. The angle and discharge arrangement of the chute shall be such to 

prevent segregation of the concrete ingredients. The delivery end of the chute shall be 

as close as possible to the point of deposit and in no case shall the free pour from the 

delivery end of the chute exceed five feet, unless approved otherwise. 
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H. Special care must be exercised to prevent splashing of forms or reinforcement with 

concrete, and any such splashes or accumulations of hardened or partially hardened 

concrete on the forms or reinforcement above the general level of the concrete already 

in place must be removed before the work proceeds.  

I. Placing of concrete shall be regulated so the pressure caused by the wet concrete shall 

not exceed that used in the design of the forms. 

J. All concrete for walls shall be placed through openings in the form spaced at frequent 

intervals or through tremies (heavy duct canvas, rubber, etc.), equipped with suitable 

hopper heads. Tremies shall be of variable lengths so the free fall shall not exceed five 

(5) feet, and enough tremies shall be placed in the form to ensure the concrete remains 

level. 

K. When placing concrete which will be exposed, sufficient illumination shall be provided in 

the interior of the forms so the concrete, at places of deposit, is visible from deck and 

runways. 

L. Concrete shall be placed to thoroughly embed all reinforcement, inserts, and fixtures. 

M. When forms are removed, surfaces shall be even and dense, free from aggregate 

pockets or honeycomb. Concrete shall be consolidated using mechanical vibration, 

supplemented by forking and spading by hand in the corners and angle of forms and 

along form surfaces while the concrete is plastic under the vibratory action. 

Consolidation shall conform to ACI 309. 

N. Mechanical vibration shall be applied directly to the concrete, unless otherwise approved 

by the Engineer. The bottom of vibrators used on floor slabs must not be permitted to 

ride the form supporting the slab. Vibration shall be applied at the point of deposit and in 

freshly placed concrete by a vertical penetration of the vibrator. Vibrators shall not be 

used to move concrete laterally within the forms. 

O. The intensity of vibration shall be sufficient to cause settlement of the concrete into place 

and to produce monolithic joining with the preceding layer. Vibration shall be of sufficient 

duration to accomplish thorough compaction and complete embedment of reinforcement 

and fixtures with a vibrator transmitting not less than 7,500 impulses per minute. Since 

the duration of vibration per square foot of surface is dependent on the frequency 

(impulses per minute), size of vibrator, and slump of concrete, the length of time must 

therefore be determined in the field. Vibration shall not be continued in any one location 

to the extent that pools of grout are formed.  

P. Care shall be taken to prevent cold joints when placing concrete in any portion of the 

work. The concrete placing rate shall ensure that each layer is placed while the previous 

layer is soft or plastic, so the two layers can be made monolithic by penetration of the 

vibrators. Maximum thickness of concrete layers shall be 18 inches. The surface of the 

concrete shall be level whenever a run of concrete is stopped. 
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Q. To prevent featheredges, construction joints located at the tops of horizontal lifts near 

sloping exposed concrete surfaces shall be inclined near the exposed surface, so the 

angle between such inclined surface and the exposed concrete surface will be not less 

than 50°. 

R. In placing unformed concrete on slopes, the concrete shall be placed ahead of a non-

vibrated slip-form screed extending approximately 2-1/2 feet back from its leading edge. 

The method of placement shall provide a uniform finished surface with the deviation from 

the straight line less than 1/8 inch in any concrete placement. Concrete ahead of the 

slip-form screed shall be consolidated by internal vibrators to ensure complete filling 

under the slip-form. Prior to placement of concrete on sloped walls or slabs, the 

Contractor shall submit a plan specifically detailing methods and sequence of 

placements, proposed concrete screed equipment, location of construction joints and 

water stops, and/or any proposed deviations from the stated requirements to the 

Engineer for review and approval. 

S. Concrete shall not be placed during rains sufficiently heavy or prolonged to prevent 

washing of mortar from coarse aggregate on the forward slopes of the placement. Once 

placement of concrete has commenced in a block, placement shall not be interrupted by 

diverting the placing equipment to other uses. 

3.05 PLACING FLOOR SLABS ON GROUND 

A. The subgrade for slabs on ground shall be well drained and of adequate and uniform 

loadbearing nature. The in-place density of the subgrade soils shall be at least the 

minimum required by the specifications. No foundation, slab, or pavement concrete shall 

be placed until the depth and character of the foundation soils have been inspected and 

approved by the materials testing consultant. 

B. The subgrade shall be free of frost before concrete placing begins. If the temperature 

inside a building where concrete is to be placed is below freezing, the temperature shall 

be raised and maintained above 50° long enough to remove all frost from the subgrade. 

C. The subgrade shall be moist at the time of concreting. If necessary, the subgrade shall 

be dampened with water in advance of concreting, but no free water shall remain 

standing on the subgrade nor any muddy or soft spots when the concrete is placed. 

D. Thirty-pound felt-paper shall be provided between edges of slabs-on-ground and vertical 

and horizontal concrete surfaces, unless otherwise indicated on the Drawings. 

E. Contraction joints shall be provided in slabs-on-ground at locations indicated on the 

Drawings. Contraction joints shall be installed as per Section 03 15 16 − Joints in 

Concrete. 

F. Floor slabs shall be screeded level or pitched to drain as indicated on the Drawings. 

Finishes shall conform with requirements of Section 03 35 00 − Concrete Finishes. 
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Interior floor slabs shall be placed with non-air-entrained concrete (Class A3) if a steel 

troweled or hardened finish is required. 

3.06 LEFT INTENTIONALLY BLANK 

3.07 PLACING CONCRETE UNDER PRESSURE  

A. Where concrete is conveyed and placed by mechanically applied pressure, the 

equipment shall have the capacity for the operation. The operation of the pump shall 

produce a continuous stream of concrete without air pockets. To obtain the least line 

resistance, the layout of the pipeline system shall contain minimum bends with no 

change in pipe size. If two sizes of pipe must be used, the smaller diameter should be 

used at the pump end and the larger at the discharge end. When pumping is completed, 

the concrete remaining in the pipelines shall be ejected in such a manner that there will 

be no contamination of the concrete or separation of the ingredients. 

B. Priming of the concrete pumping equipment shall be with cement grout only. Use of 

specialty mix pump primers or pumping aids will not be allowed. 

C. No aluminum parts shall be in contact with the concrete during the placing of concrete 

under pressure. 

D. Prior to placing concrete under pressure, the Contractor shall submit the concrete mix 

design together with test results from a material’s testing consultant proving the 

proposed mix meets all requirements. In addition, an actual pumping test under field 

conditions is required prior to acceptance of the mix. This test requires a duplication of 

anticipated site conditions from beginning to end. The batching and truck mixing shall be 

the same as will be used during construction, and the pipe and pipe layouts will reflect 

the maximum height and distance contemplated. All submissions shall be subject to 

approval by the Engineer. 

E. If the pumped concrete does not produce satisfactory end results, the Contractor shall 

discontinue the pumping operation and proceed with the placing of concrete using 

conventional methods. 

F. The pumping equipment must have two cylinders and be designed to operate with one 

cylinder only in case the other one is not functioning. In lieu of this requirement, the 

Contractor may have a standby pump on the site during pumping. 

G. The minimum diameter of the hose (conduits) shall be four inches. 

H. Pumping equipment and hoses (conduits) that are not functioning properly shall be 

replaced. 

I. Concrete samples for quality control in accordance with Article 3.11 will be taken at the 

placement (discharge) end of the line. 
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3.08 ORDER OF PLACING CONCRETE 

A. To minimize the effects of shrinkage, the concrete shall be placed in units as bounded 

by construction joints shown on the Drawings and maximum lengths as indicated on 

Drawings. Where required on the Drawings and wherever else practical, the placing of 

such units shall be done in a strip pattern in accordance with ACI 302.1. A minimum of 

72 hours shall pass prior to placing concrete directly adjacent to previously placed 

concrete. 

3.09 CONCRETE WORK IN COLD WEATHER 

A. Cold weather concreting procedures shall conform to the requirements of ACI 306.1. 

B. The Engineer may prohibit the placing of concrete at any time when air temperature is 

40°F. or lower. If concrete work is permitted, the concrete shall have a minimum 

temperature, as placed, of 55°F. for placements less than 12" thick, 50°F. for 

placements 12" to 36" thick, and 45°F. for placements greater than 36" thick. The 

temperature of the concrete as placed shall not exceed these minimum values by more 

than 20°F, unless otherwise approved by the Engineer. 

C. All aggregate and water shall be preheated. Precautions shall be taken to avoid the 

possibility of flash set when aggregate or water are heated to a temperature greater than 

100°F. to meet concrete temperature requirements. The addition of admixtures to the 

concrete to prevent freezing is not permitted. All reinforcement, forms, and concrete 

accessories shall be defrosted by an approved method. No concrete shall be placed on 

frozen ground. 

3.10 CONCRETE WORK IN HOT WEATHER 

A. Hot weather concreting procedures shall conform to the requirements of ACI 305.1. 

B. When air temperatures exceed 85°F., or when extremely dry or high wind conditions 

exist even at lower temperatures, the Contractor and his concrete supplier shall exercise 

special and precautionary measures in preparing, delivering, placing, finishing, curing, 

and protecting the concrete mix. The Contractor shall consult with the Engineer 

regarding such measures prior to each day's placing operation, and the Engineer 

reserves the right to modify the proposed measures consistent with the requirements 

herein. All necessary materials and equipment shall be in place prior to each placing 

operation. 

C. Preparatory work at the job site shall include thorough wetting of all forms, reinforcing 

steel and, in the case of slab pours on ground or subgrade, spraying the ground surface 

on the preceding evening and again just prior to placing. No standing puddles of water 

shall be permitted in those areas which are to receive the concrete. 

D. The temperature of the concrete mix when placed shall not exceed 95°F. 
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E. Temperature of mixing water and aggregates shall be carefully controlled and monitored 

at the supplier's plant, with haul distance to the job site being considered. Stockpiled 

aggregates shall be shaded from the sun and sprinkled intermittently with water. If ice is 

used in the mixing water for cooling purposes, the ice must be entirely melted prior to 

addition of the water to the dry mix. 

F. Delivery schedules shall be carefully considered in advance to ensure concrete is placed 

as soon as practical after mixing. For hot weather concrete work (air temperature greater 

than 85°F), discharge of the concrete to its point of deposit shall be completed within 

60 minutes from the time the concrete is batched, unless workability-retaining 

admixtures are included and approved by the Engineer. 

G. The Contractor shall arrange for an ample work force to be on hand to accomplish 

transporting, vibrating, finishing, and covering of the fresh concrete as rapidly as 

possible. 

3.11 QUALITY CONTROL 

A. Field Testing of Concrete 

1. The Contractor shall coordinate with the Engineer's project representative the on-

site scheduling of the materials testing consultant personnel as required for 

concrete testing. 

2. Concrete for testing shall be supplied by the Contractor at no additional cost to the 

Owner, and the Contractor shall assist the materials testing consultant in obtaining 

samples. The Contractor shall dispose of and clean up all excess material. 

B. Consistency 

1. The consistency of the concrete will be checked by the materials testing consultant 

by standard slump cone tests. The Contractor shall make any necessary 

adjustments in the mix as the Engineer and/or the materials testing consultant may 

direct and shall upon written order suspend all placing operations in the event the 

consistency does not meet the intent of the specifications. No payment shall be 

made for any delays, material, or labor costs due to such occurrences. 

2. Slump tests shall be made in accordance with ASTM C 143. Slump tests will be 

performed as deemed necessary by the materials testing consultant and each time 

compressive strength samples are taken. 

3. Concrete with a specified nominal slump shall be placed having a slump within 1” 

(higher or lower) of the specified slump. Concrete with a specified maximum slump 

shall be placed having a slump less than the specified slump. 

C. Density 
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1. Samples of freshly mixed concrete shall be tested for density by the materials 

testing consultant in accordance with ASTM C 138. 

2. Density tests will be performed as deemed necessary by the Engineer and each 

time compressive strength samples are taken. 

D. Air Content 

1. Samples of freshly mixed concrete will be tested for entrained air content by the 

materials testing consultant in accordance with ASTM C 231.  

2. Air content tests will be performed as deemed necessary by the materials testing 

consultant and each time compressive strength samples are taken. 

3. In the event test results are outside the limits specified, additional testing shall 

occur. Admixture quantity adjustments shall be made immediately upon discovery 

of incorrect air entrainment. 

E. Compressive Strength 

1. Samples of freshly mixed concrete will be taken by the materials testing consultant 

and tested for compressive strength in accordance with ASTM C 172, C 31, and C 

39, except as modified herein. 

2. In general, one sampling shall be taken for each placement more than five (5) 

cubic yards, with a minimum of one (1) sampling for each day of concrete 

placement operations, or for each one hundred (100) cubic yards of concrete, or 

for each 5,000 square feet of surface area for slabs or walls, whichever is greater. 

3. Each sampling shall consist of at least five (5) 6x12 cylinders or (8) 4x8 cylinders. 

Each cylinder shall be identified by a tag, which shall be hooked or wired to the 

side of the container. The materials testing consultant will fill out the required 

information on the tag, and the Contractor shall satisfy himself that such 

information shown is correct. 

4. The Contractor shall be required to furnish labor to the Owner for assisting in 

preparing test cylinders. The Contractor shall provide approved curing boxes for 

storage of cylinders on site. The insulated curing box shall be of sufficient size and 

strength to contain all the cylinders made in any four consecutive working days 

and to protect the specimens from falling over, being jarred, or otherwise disturbed 

during the period of initial curing. The box shall be erected, furnished, and 

maintained by the Contractor. Such box shall be equipped to provide the moisture 

and to regulate the temperature necessary to maintain the proper curing conditions 

required by ASTM C 31. The curing box shall be placed in an area free from 

vibration such as pile driving and traffic of all kinds and such that all cylinders are 

shielded from direct sunlight and/or radiant heating sources. No concrete requiring 

testing shall be delivered to the site until such storage curing box has been 
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provided. Cylinders shall remain undisturbed in the curing box until ready for 

delivery to the testing laboratory, but not less than sixteen hours. 

5. The Contractor shall be responsible for maintaining the temperatures of the curing 

box during the initial curing of cylinders with the temperature preserved between 

60°F and 80°F as measured by a maximum-minimum thermometer. The 

Contractor shall maintain a written record of curing box temperatures for each day 

the curing box contains cylinders. Temperature shall be recorded a minimum of 

three times a day with one recording at the start of the day and one recording at 

the end of the day. 

6. When transported, the cylinders shall not be thrown, dropped, allowed to roll, or be 

damaged in any way. 

7. Compression tests shall be performed in accordance with ASTM C 39. For 6x12 

cylinders, two test cylinders will be tested at seven days and two at 28 days. For 

4x8 cylinders, three test cylinders will be tested at seven days, three at 28 days. 

The remaining cylinders will be held to verify test results, if needed. 

F. Evaluation and Acceptance of Concrete 

1. Evaluation and acceptance of the compressive strength of concrete shall be 

according to the requirements of ACI 214, ACI 318, and ACI 350. 

2. The strength level of concrete will be considered satisfactory if the following 

conditions are satisfied. 

a. Every arithmetic average of any three consecutive strength tests equals or 

exceeds the minimum specified 28-day compressive strength for the mix 

(see Article 2.11). 

b. No individual compressive strength test result falls below the minimum 

specified strength by more than 500 psi. 

3. If any of the conditions listed above are not met, the mix proportions shall be 

corrected for the next concrete placing operation. 

4. If condition 3.11.F.2.b is not met, additional tests in accordance with Article 3.11, 

Paragraph H shall be performed. 

5. When a ratio between 7-day and 28-day strengths has been established by these 

tests, the 7-day strengths shall subsequently be taken as a preliminary indication 

of the 28-day strengths. Should the 7-day test strength from any sampling be more 

than 10% below the established minimum strength, the Contractor shall: 

a. Immediately provide additional periods of curing in the affected area from 

which the deficient test cylinders were taken. 
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b. Maintain or add temporary structural support as required. 

c. Correct the mix for the next concrete placement operation, if required to 

remedy the situation. 

6. All concrete which fails to meet the ACI requirements, and these specifications is 

subject to removal and replacement at no additional cost to the Owner. 

G. When non-compliant concrete is identified, test reports shall be sent immediately to the 

Engineer for review. 

H. Additional Tests 

1. When ordered by the Engineer, additional tests on in-place concrete shall be 

provided and paid for by the Contractor. 

2. If the 28-day test cylinders fail to meet the minimum strength requirements as 

outlined in Article 3.11, Paragraph F, the Contractor shall have concrete core 

specimens obtained and tested from the affected area immediately. 

a. Three cores shall be taken for each sample in which the strength 

requirements were not met. 

b. The drilled cores shall be obtained and tested in conformance with 

ASTM C 42. The tests shall be conducted by a materials testing consultant 

approved by the Engineer. 

c. The location from which each core is taken shall be approved by the 

Engineer. Each core specimen shall be located, when possible, so its axis is 

perpendicular to the concrete surface and not near formed joints or obvious 

edges of a unit of deposit.  

d. The core specimens shall be taken, if possible, so no reinforcing steel is 

within the confines of the core. 

e. The diameter of core specimens should be at least 3 times the maximum 

nominal size of the coarse aggregate used in the concrete but must be at 

least 2-inches in diameter. 

f. The length of specimen, when capped, shall be at least twice the diameter of 

the specimen. 

g. The core specimens shall be taken to the laboratory and when transported, 

shall not be thrown, dropped, allowed to roll, or damaged in any way. 

h. Two (2) copies of test results shall be mailed directly to the Engineer. The 

concrete in question will be considered acceptable if the average 
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compressive strength of a minimum of three test core specimens taken from 

a given area equal or exceed 85% of the specified 28-day strength and if the 

lowest core strength is greater than 75% of the specified 28-day strength. 

3. If the concrete placed by the Contractor is suspected of not having proper air 

content, the Contractor shall engage a materials testing consultant approved by 

the Engineer, to obtain and test samples for air content in accordance with ASTM 

C 457. 

3.12 CARE AND REPAIR OF CONCRETE 

A. The Contractor shall protect all concrete against injury or damage from excessive heat, 

lack of moisture, overstress, or any other cause until final acceptance by the Owner. 

Care shall be taken to prevent the drying of concrete and to avoid roughening or 

otherwise damaging the surface. Care shall be exercised to avoid jarring forms or 

placing any strain on the ends of projecting reinforcing bars. Any concrete found to be 

damaged, or which may have been originally defective, or which becomes defective at 

any time prior to the final acceptance of the completed work, or which departs from the 

established line or grade, or which, for any other reason, does not conform to the 

requirements of the Contract Documents, shall be satisfactorily repaired or removed and 

replaced with acceptable concrete at no additional cost to the Owner. 

B. Areas of honeycomb shall be chipped back to sound concrete and repaired as directed. 

C. Concrete formwork blowouts or unacceptable deviations in tolerances for formed 

surfaces due to improperly constructed or misaligned formwork shall be repaired as 

directed. Bulging or protruding areas, which result from slipping or deflecting forms shall 

be ground flush or chipped out and redressed as directed. 

D. Areas of concrete in which cracking, spalling, or other signs of deterioration develop 

prior to final acceptance shall be removed and replaced or repaired as directed. This 

stipulation includes concrete that has experienced cracking due to drying or thermal 

shrinkage of the concrete. Structural cracks shall be repaired using an approved epoxy 

injection system. Non-structural cracks shall be repaired using an approved hydrophilic 

resin pressure injected grout system unless other means of repair are deemed 

necessary and approved. All repair work shall be performed at no additional cost to the 

Owner. 

E. Concrete which fails to meet the strength requirements as outlined in Article 3.11, 

Paragraph F, will be analyzed as to its adequacy based upon loading conditions, 

resultant stresses, and exposure conditions for the area of concrete in question. If the 

concrete in question is found unacceptable based upon this analysis, that portion of the 

structure shall be strengthened or replaced by the Contractor at no additional cost to the 

Owner. The method of strengthening or extent of replacement shall be as directed by the 

Engineer. 
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END OF SECTION 
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SECTION 03 30 10 

MASS CONCRETE 

 

PART 1 – GENERAL 

1.01 THE REQUIREMENT 

A. Provide all labor, materials, tools, equipment, and incidentals as shown, specified, and 

required to furnish and install cast-in-place mass concrete. 

1. Requirements of Section 03 30 00, Cast-In-Place Concrete, apply to mass 

concrete except as indicated in this Section.   

2. The Work also includes all labor, materials, and equipment necessary for 

monitoring and controlling mass concrete temperatures. 

B. Coordination:  

1. Review installation procedures under other Sections and coordinate installation of 

items to be installed with or before mass concrete Work.  

C. Classification of Mass Concrete:  

1. Class “M” concrete (Mass Concrete) is defined as any volume of structural 

concrete in which a combination of dimensions of the member being cast, the 

boundary conditions, the characteristics of the concrete mixture, and the ambient 

conditions can lead to undesirable thermal stresses, cracking, deleterious 

chemical reactions, or reduction in the long-term strength because of elevated 

concrete temperature due to heat of hydration. Parameters for determining mass 

concrete shall be in accordance with ACI 207.1R.  

1.02 RELATED WORK SPECIFIED ELSEWHERE 

A. Section 03 11 00 − Concrete Formwork 

B. Section 03 21 00 − Reinforcing Steel 

C. Section 03 15 00 − Concrete Accessories 

D. Section 03 15 16 − Joints in Concrete 

E. Section 03 30 00 – Cast-in-Place Concrete 

F. Section 03 35 00 − Concrete Finishes 
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G. Section 03 39 00 − Concrete Curing 

H. Section 03 60 00 – Grout 

1.03 REFERENCE SPECIFICATIONS, CODES AND STANDARDS 

A. Without limiting the generality of the Specifications, all work herein shall conform to or 

exceed the applicable requirements of the following documents. All referenced 

specifications, codes, and standards refer to the most current issue available at the time 

of Bid. 

1. ACI 207.1R, Guide to Mass Concrete. 

2. ACI 207.4R, Cooling and Insulating Systems for Mass Concrete. 

3. ACI 211.1, Standard Practice for Selecting Proportions for Normal, Heavyweight, 

and Mass Concrete. 

4. ASTM C33/C33M, Specification for Concrete Aggregates. 

5. ASTM C39/C39M, Test Method for Compressive Strength of Cylindrical Concrete 

Specimens.  

6. ASTM C150/C150M, Specification for Portland Cement.  

 

1.04 SUBMITTALS 

A. Submit the submittals required in Section 03 30 00, Cast-In-Place Concrete, and the 

following in accordance with Section 01 33 00 − Submittal Procedures. 

B. Shop Drawings: 

1. Temperature Monitoring System: 

a. Detailed description of proposed temperature monitoring system including 

proposed location of temperature sensors and loggers, and location and 

operation of equipment for determining and recording temperatures. 

b. Detailed drawings showing the layout and designation of all temperature 

sensors and loggers for each mass concrete placement. 

 

2. Temperature Control System: 

a. Detailed description of proposed temperature control system including 

proposed location of insulation blankets coordinated with curing and, when 
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provided, operation of internal cooling system from initial placement of mass 

concrete to discontinuation of temperature controls. When internal cooling of 

mass concrete is provided, indicate the proposed water source, rates of 

water flow into the system, and proposed system discharge location. 

b. Detailed drawings showing proposed layout of cooling system piping and 

related components for each mass concrete placement, including connection 

to water conditioning system, when cooling system is provided.   

c. Drawings showing proposed layout of cooling water conditioning system, 

including source of water, location of the equipment on the Site, water 

source, power source when required, and proposed system discharge 

location. 

C. Product Data: 

1. Temperature Monitoring System: 

a. Manufacturer’s literature, illustrations, directions, specifications, rated 

capacities, make, and model of each component of the temperature 

monitoring system. 

2. Temperature Control System: 

a. Manufacturer’s literature, illustrations, directions, and specifications, for 

insulation blankets. 

b. Manufacturer’s literature, illustrations, directions, specifications, rated 

capacities, make, model, and power demand of each component of the 

internal cooling system. 

3. Field Quality Control Submittals: 

a. Data obtained during sample placement, including temperature logger 

results and results of concrete compressive strength tests. 

b. Daily reports of temperature readings from temperature loggers installed in 

mass concrete work. 

c. Concrete testing results for mass concrete. 

4. Qualifications Statements: 

a. Mix designer and cooling system designer, and other personnel who will be 

involved with mass concrete design. 
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1.05 QUALITY ASSURANCE 

A. Qualifications: 

1. Mass Concrete Mix Designer and Cooling System Designer: 

a. Contractor shall retain services of a consultant experienced in mass 

concrete mix designs and cooling system designs. 

b. Mix designer and cooling system designer shall be the same person, who 

shall have not less than five years experience in preparing mix designs and 

cooling system designs for mass concrete installations for projects of similar 

size and scope as this Project. 

B. Prior to engaging a consultant, submit to Engineer the following: 

1. Name and address of proposed mix designer and cooling system designer and the 

names of personnel who will assist mix designer and cooling system designer on 

the Project. 

2. Information sufficient to demonstrate that proposed mix designer and cooling 

system designer and associated personnel to be assigned to the mass concrete 

design for the Project possess qualifications complying with requirements of this 

Section.  For each person assigned, submit list of similar type, size, contract value 

of projects, names and contact information of engineer or architect and owner. 

3. Concrete Testing Laboratory: 

a. Refer to Section 03 30 00, Cast-In-Place Concrete. 

C. Concrete Coordination Conference: 

1. At the concrete coordination conference required under Section 03 30 00, Cast-In-

Place Concrete, discuss the following additional topics related to mass concrete: 

a. Mix design and limiting heat of hydration. 

b. Temperature monitoring. 

c. Temperature control system, including approach, proposed system layout, 

and water source and discharge locations. 

d. Curing. 

e. Mass concrete field sample placement.  

D. Mass Concrete Field Sample: 
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1. In addition to trial batch and other quality assurance requirements required under 

Section 03 30 00, Cast-In-Place Concrete, provide at the site a sample placement 

of Class “M” mass concrete mix. 

2. After Engineer’s approval of Class “M” concrete mix design, procedures for curing, 

and temperature monitoring and control system and procedures, and Engineer’s 

approval of submittals for materials, Contractor shall form and place a six-foot 

cube of Class “M” concrete at location acceptable to Engineer. 

3. Provide two temperature loggers, spaced six inches apart, at center of Sample 

placement and two at center of top exterior face, two to four inches below top 

surface of concrete. 

4. Monitor temperature at each logger using approved temperature logging 

equipment.  Report temperatures at six-hour increments for the first 14 days and at 

additional time periods determined by Engineer. 

5. At time of placing, provide sufficient concrete for four sets of three compression 

test cylinders and perform associated testing.  At the time of concrete placement, 

record concrete temperature, air content, unit weight, slump, and water-

cementitious material ratio.  Determine compressive strength for three test 

cylinders each at three, seven, 28, and 56 days.  Submit test results to Engineer. 

6. At a time determined by Engineer, remove from the site the sample placement 

concrete. 

PART 2 – PRODUCTS 

2.01 SYSTEM PERFORMANCE  

A. Material and mix design requirements of Section 03 30 00, Cast-In-Place Concrete, shall 

apply except as modified herein. 

B. Design Criteria, Concrete Mix Design and Temperature Control: 

1. Contractor shall develop the mass concrete mix design and concrete temperature 

control system based on mass concrete consultant retained by Contractor.   

2. Mass concrete mix design shall minimize generation of heat of hydration, and 

temperature control system shall control temperature of mass concrete so that 

maximum in-place internal concrete temperature and maximum thermal gradient 

does not exceed requirements specified in this Section.   

3. As part of temperature control system design and related Work, Contractor shall 

determine if internal cooling tubes are required in the mass concrete. 
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4. Comply with design recommendations for mass concrete in ACI 207.1R, ACI 

207.4R, and ACI 211.1. 

C. Proportioning and Design of Mixes: Prepare concrete design mixes subject to the 

following:  

1. Class “M” Concrete:  

 

D. Minimum of 516 pounds of cementitious material per cubic yard. 

E. Cementitious material shall consist of cement and either fly ash as 30 percent of 

cementitious material or Slag Cement as 65 percent of cementitious material. 

F. Coarse aggregates shall be a blend of ASTM C33 #467 and #8 in proportions that will 

optimize workability and minimize mortar content and water demand.  Proportion of #8 

aggregate shall be from 5 to 20 percent of total aggregate. 

G. Fine aggregate shall not exceed 41 percent of total aggregate.   

H. Water to cementitious materials ratio (w/cm) shall not exceed 0.42. Minimum w/cm shall 

be 0.39. 

I. Slump, prior to addition of high range water reducer, shall be limited to 3.5 plus-or-minus 

1/2-inch. 

J. Design compressive strength and other strength and durability parameters shall be in 

accordance with Section 03 30 00 for Class A1 concrete. 

1. Quantity of water used in determining water-cementitious materials ratio shall 

include free water on aggregates above the saturated surface dry (SSD) condition 

and the water portion of admixtures. 

2.02 CEMENTITIOUS MATERIALS  

A. Cement shall meet requirements of Section 03 30 00. Only Type II cement shall be used 

for mass concrete applications. 

B. Fly Ash shall meet requirements of Section 03 30 00. 

C. Slag Cement shall meet requirements of Section 03 30 00. 

2.03 TEMPERATURE CONTROL SYSTEM  

A. Temperature Monitoring System: 

1. Products and Manufacturers: Provide one of the following types of temperature 

monitoring equipment: 
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a. IntelliRock, manufactured by Engius, LLC. 

b. Command Center, manufactured by The Transtec Group, Inc. 

c. Concrete Sensors, manufactured by Hilti, Inc. 

d. Or equal. 

2. Temperature loggers shall be concrete maturity meters suitable for embedment in 

concrete and capable of registering temperatures within accuracy of 1.6 degrees F 

over minimum range of 23 to 185 degrees F.  Loggers shall be compatible with the 

data reader used. 

3. Data reader shall be by same manufacturer as temperature logger and shall 

comply with the following:  

a. Data reader shall be designed and constructed specifically for 

communicating with concrete temperature loggers and shall transport data 

from loggers to a Microsoft Windows-based computer system.  

b. Provide Microsoft Windows-compatible software capable of preparing daily 

temperature data reports. 

c. Data reader shall be designed and constructed for use in conditions at the 

construction Site. 

B. Cooling System: 

1. Cooling pipes embedded in concrete shall be polyethylene or thin-walled steel.  

Polyethylene pipe shall have a minimum pressure rating of 100 psi. 

 

2. Provide additional steel supports as required for holding cooling pipes in position 

and preventing damage during concrete placing. 

3. Temporary piping between the water source and the cooling system, with in the 

cooling system, and between cooling system and the discharge location shall be 

designed and provided by Contractor.  Temporary piping shall be adequate for 

conveying the flow and pressure of cooling water required for the number of mass 

concrete placements and cooling loops that can operate simultaneously. 

4. Cooling water conditioning system shall include water holding tank, pumps and 

appurtenances, refrigeration units, heating units, and other components required 

to supply the volume and temperature control required for the concrete cooling 

system. 
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5. Determine piping and water conditioning system requirements based on quantity 

of cooling loops in operation based on the Progress Schedule, thermal data from 

the Sample field placement, expected weather conditions and the Contract 

Documents. 

6. Design cooling system in accordance with recommendations of ACI 207.4R. 

7. Each equipment item in the cooling and water-conditioning system shall have an 

operable, redundant unit available for immediate installation. 

8. Prepare and submit to Engineer complete, planned operating performance criteria, 

layout drawings, power requirements, location at the Site, source of water and 

location of water discharge, along with estimated flow rates of intake and 

discharge. 

9. Water for Cooling System: 

a. Water for cooling system shall be potable. 

b. Obtain cooling system water from Owner approved location.  

c. Discharge cooling system water to Owner approved location. 

C. Insulation: 

1. Insulate concrete as required. 

 

2. Insulation shall be effective in wet environments.  Insulation shall be flexible or 

rigid foam sheets or quilted insulation blankets.  Use insulation with R value of two 

or greater so that minimum of two layers is required. 

3. Provide accessory materials required to protect insulation and retain insulation in 

position, such as plywood sheets, seam tapes, and sandbags, as required. 

PART 3 – EXECUTION 

3.01 INSPECTION 

A. Examine conditions under which materials and equipment will be installed and notify 

Engineer in writing of conditions detrimental to proper and timely completion of the Work.  

Do not proceed with the Work until unsatisfactory conditions are corrected. 
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3.02 PREPARATION 

A. Perform mixing, placing, curing, and temperature control in manner that minimizes 

internal temperature of mass concrete and minimizes potential for stresses that develop 

from thermal gradients, and consider effect of duration of thermal cooling in the Progress 

Schedule.  

3.03 CONCRETE PLACING 

A. Concrete temperature shall be between 45- and 70-degrees F at time of placing. Obtain 

Engineer’s approval of proposed concrete temperature above 70 degrees F at time of 

placing; request for Engineer’s approval shall include a written analysis, including data 

gathered from previous mass concrete pours, that maximum internal concrete 

temperature and maximum specified thermal gradients are not exceeded.  Until Project 

history is developed, concrete placing temperature shall not exceed 70 degrees F. 

B. Sequence placing of mass concrete mats such that there are always two edges of the 

placement oriented at 90 degrees from each other and are not doweled or bonded to a 

previous concrete mat placement.  Do not place concrete mat section until internal 

temperature of previously placed, adjacent mat sections, to which new placement is 

doweled and bonded, decreases by more than 20 degrees F below its peak internal 

temperature. 

C. Do not place mass concrete wall sections on mat foundations until mat foundation 

concrete has attained minimum compressive strength of 3,000 psi.  Do not place 

concrete wall or mat foundation section until internal temperature of adjoining placement, 

to which proposed placement is doweled, has decreased by more than 20 degrees F 

below its peak internal temperature. 

D. Cold Weather Placing: Concrete surfaces to receive new concrete shall be 40 degrees F 

or warmer.  Provide heat as required to increase concrete surface temperature. 

3.04 CONCRETE CURING 

A. Method: 

1. Cure mass concrete by moist cure methods specified in Section 03 39 00, 

Concrete Curing, except as modified in this Section.   

2. Moist cure method shall use curing mats kept wet by soaker hoses with moisture-

retaining cover over the entire system. 

3. Adjust curing water temperature to be no more than 30 degrees F cooler than 

concrete surface temperature. 

4. Maintain curing for minimum of 14 days. 
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3.05 TEMPERATURE CONTROL  

A. Temperature Logger Installation: 

1. Mats: 

a. Provide two sets of temperature loggers in the interior area of each concrete 

mat placement. 

b. Each set of temperature loggers in mats shall consist of three loggers.  

Install one logger two to four inches below top surface of concrete, install 

one logger at mid-depth of the placement, and install one logger at three to 

five inches from bottom surface of concrete. 

2. Walls: 

a. In wall placements, provide two sets of temperature loggers at the one-third 

points along length of wall. 

3. Each set of temperature loggers in wall placements shall consist of three loggers.  

Install one logger near top of wall two to four inches below the top surface of 

concrete, install one logger at the mid-height of wall at mid-width of concrete, and 

install one logger at mid-height of wall two to four inches from wall surface. 

 

4. Also provide temperature loggers installed at mid-point between cooling pipes in 

each direction. 

5. Provide wire leads with sufficient length to connect to reading equipment unless 

wireless temperature loggers are used.  Prior to placing concrete, provide 

weatherproof label on each wire lead clearly indicating temperature logger 

designation as identified in approved temperature logger layout submittal.  Identify 

each temperature logger using a numbering system that indicates location, keyed 

to layout plan prepared for each placement. 

B. Monitoring of Temperature Loggers: 

1. Monitor temperature of mass concrete, collect data, and submit daily temperature 

reports to Engineer.  Provide access to and use of temperature loggers and data 

collectors when Engineer requests.  

2. Record temperature readings at each temperature logger at minimum intervals of 

12 hours until use of temperature control system is discontinued, and insulation is 

removed. 
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3. Daily temperature reports shall indicate date, time, and location of concrete 

placing, average temperature of concrete placed, temperature reading for each 

temperature logger, and the ambient air temperature at time data was obtained. 

C. Temperature Limits: 

1. Internal temperature of mass concrete after placement shall not exceed 160 

degrees F.  Operate cooling system when mass concrete temperature reaches 

150 degrees F.  At Contractor’s option, cooling system may be operated at mass 

concrete temperatures below 150 degrees F.   

2. Thermal gradient between maximum internal temperature of mass concrete and 

lowest recorded exterior surface temperature shall not exceed 35 degrees F for 

the first five days after placing, 45 degrees F during six to ten days after placing, 

and 60 degrees F after 10 days after placing.  When thermal gradient is within five 

degrees F of the maximum specified temperature gradient, provide additional 

insulation of mass concrete.  When cooling system is provided, at Contractor’s 

option cooling system may be used in lieu of, or in addition to, providing additional 

insulation. 

D. Cooling System Operation: 

1. When cooling system is provided, install cooling piping in a uniform plane as 

continuous loops that do not exceed 800 feet in length per loop.  Locate cooling 

piping to optimize internal cooling of mass concrete.  Spacing between cooling 

piping shall not exceed six feet on centers, unless otherwise approved by 

Engineer. 

2. Connect and operate cooling system in presence of Engineer.  Do not place 

concrete until cooling system is free of leaks and cooling system is acceptable to 

Engineer.   

3. In the period before mass concrete reaches peak internal concrete temperature, 

cooling water temperature shall not be less than 50 degrees F.  After mass 

concrete reaches initial peak internal concrete temperature, maintain cooling water 

temperature at no greater than 40 degrees F cooler than current internal 

temperature of mass concrete.  Adjust cooling water temperature within limits 

specified in this paragraph as required to comply with specified rate of cooling 

restrictions. 

4. Maintain cooling water flow velocity between 1.6 and 2.0 feet per second.  

Reverse the flow direction in the system on daily basis. 

5. After mass concrete has reached peak internal temperature, adjust the cooling 

system so that rate of mass concrete cooling does not exceed 10 degrees F per 

day. 
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6. Cooling operations may be suspended when mass concrete internal temperature 

drops by more than 20 degrees F below mass concrete peak internal temperature 

and thermal gradient limits are not exceeded. 

E. Insulation System: 

1. Insulation materials shall be at the Site and ready for installation before placing 

mass concrete. 

2. Install insulation in a minimum of two layers as required to maintain thermal 

gradients within specified limits, either with insulation alone or in combination with 

cooling system operation. 

3. Install insulation over the curing system. 

4. Stagger joints in insulation layers by minimum of two feet. 

5. Provide positive means of keeping insulation in place.  Provide measures so that 

installed insulation is not dislodged by wind or construction activity.  Where foot 

traffic and light construction activity occur over the insulation and curing system, 

provide plywood covers over insulation. 

6. Where construction activity requires removal of insulation and curing system to 

prepare for a connecting concrete placement, remove insulation and curing system 

to minimum extent necessary and replace insulation and curing system whenever 

work is stopped, until placing of connecting concrete. 

7. Obtain Engineer’s acceptance prior to removing insulation.  A layer of insulation 

may be removed when thermal gradient from internal mass concrete temperature 

to the lowest surface temperature is greater than 10 degrees F below the 

allowable thermal gradient.  Add a layer of insulation when thermal gradient is 

within five degrees F of the allowable thermal gradient. 

8. When insulation is removed, monitor mass concrete internal temperatures at 

intervals of four hours, or as requested by Engineer.  When temperatures are not 

monitored at the frequency required, replace the insulation. 

9. The minimum time between removing individual layers shall be 24 hours. 

10. If the insulation layer is partially removed, remove the same layer of insulation 

near and around temperature loggers. 

11. Do not permanently remove insulation until mass concrete peak internal 

temperature is reached and thermal gradient between internal mass concrete 

temperature and average nightly ambient air temperature is less than 45 degrees 

F during first 10 days after concrete placing, and less than 60 degrees F 
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thereafter.  Average nightly ambient air temperature recorded shall be the average 

temperature between 7:00 p.m. and 7:00 a.m. for the prior three days.  When 

weather fluctuations are forecasted within the following three days, average nightly 

ambient air temperature shall be predicted average temperature between 7:00 

p.m. and 7:00 a.m. for the following three days. 

3.06 FIELD QUALITY CONTROL 

A. Site Tests: 

1. Field quality control requirements of Section 03 30 00, Cast-In-Place Concrete, 

apply for mass concrete, except as modified in this Section. 

2. Compressive Strength Tests: Shall be in accordance with ASTM C39/C39M.  

Obtain and test one set of compression cylinders for each 100 cubic yards of 

concrete or fraction thereof.  Each set of samples shall include six specimens.  

Test one specimen at day seven or day 14, test one specimen at day 28, and test 

three specimens at day 56, and obtain one hold specimen. 

 END OF SECTION 
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SECTION 03 35 00 

CONCRETE FINISHES 

PART 1 – GENERAL 

1.01 THE REQUIREMENT 

A. Furnish all materials, labor, and equipment required to provide finishes of all concrete 

surfaces specified herein and shown on the Drawings. 

1.02 RELATED WORK SPECIFIED ELSEWHERE 

A. Section 03 11 00 – Concrete Formwork  

B. Section 03 30 00 – Cast-in-Place Concrete 

C. Section 03 60 00 – Grout 

1.03 REFERENCE SPECIFICATIONS, CODES AND STANDARDS 

A. Without limiting the generality of the other requirements of the specifications, all work 

herein shall conform to the applicable requirements of the following documents. All 

referenced specifications, codes, and standards refer to the most current issue available 

at the time of Bid. 

1. ACI 301 – Specifications for Structural Concrete for Buildings 

2. ACI 318 – Building Code Requirements for Structural Concrete 

1.04 SUBMITTALS 

A. Submit the following in accordance with Section 01 33 00 – Submittal Procedures. 

1. Manufacturer's literature on all products specified herein.  

PART 2 – PRODUCTS 

2.01 CONCRETE FLOOR SEALER 

A. Floor sealer shall be Diamond Clear VOX or Super Diamond Clear VOX by the Euclid 

Chemical Company, MasterKure CC 300 SB by Master Builders Solutions. 

2.02 CONCRETE LIQUID DENSIFIER AND SEALANT 

A. Concrete liquid densifier and sealant shall be a high performance, deeply penetrating 

concrete densifier and sealant. Product shall be odorless, colorless, VOC-compliant, 

non-yellowing siliconate based solution designed to harden, dustproof, and protect 
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concrete floors subjected to heavy vehicular traffic and to resist black rubber tire marks 

on concrete surfaces. The product must contain a minimum solids content of 20% of 

which 50% is siliconate. Acceptable products are Diamond Hard by the Euclid Chemical 

Company, and Seal Hard by L&M Construction Chemicals, and Masterkure HD 200 WB 

by Master Builders Solutions.  

2.03 NON-OXIDIZING HEAVY DUTY METALLIC FLOOR HARDENER 

A. Non-oxidizing heavy-duty metallic floor hardener shall be formulated, processed, and 

packaged under stringent quality control at the manufacturer’s owned and controlled 

factory. The hardener shall be a mixture of specifically processed non-rusting aggregate, 

selected Portland cement, and necessary plasticizing agents. Product shall be 

“Diamond-Plate” by the Euclid Chemical Company, or MasterTop 200 by Master 

Builders Solutions. 

PART 3 – EXECUTION 

3.01 FINISHES ON FORMED CONCRETE SURFACES 

A. After removal of forms, the finishes described below shall be applied in accordance with 

Article 3.06 - Concrete Finish Schedule. Unless the finish schedule specifies otherwise, 

all surfaces shall receive at least a Type I finish. See Article 3.05 for surfaces to receive 

paint or protective coatings. The Engineer shall be the sole judge of acceptability of all 

concrete finish work. 

1. Type I - Rough: All fins, burrs, offsets, marks, and all other projections left by the 

forms shall be removed. Projections, depressions, etc. below finished grade 

required to be removed will only be those greater than ¼-inch. All holes left by 

removal of ends of ties, and all other holes, depressions, bug holes, air/blow holes 

or voids shall be filled solid with cement grout after first being thoroughly wetted 

and then struck off flush. The only holes below grade to be filled will be tie holes 

and any other holes larger than ¼-inch in any dimension. Honeycombs shall be 

chipped back to solid concrete and repaired as directed by the Engineer. All holes 

shall be filled with tools, such as sponge floats and trowels, that will permit packing 

the hole solidly with cement grout. Cement grout shall consist of one-part cement 

to three parts sand, epoxy bonding agent (for tie holes only) and the amount of 

mixing water shall be as little as consistent with the requirements of handling and 

placing. Color of cement grout shall match the adjacent wall surface.  

2. Type II - Grout Cleaned: Where this finish is required, it shall be applied after 

completion of Type I finish. After the concrete has been pre-dampened over an 

extended amount of time to reach the condition of saturated surface dry (SSD), a 

slurry consisting of one part cement (including an appropriate quantity of white 

cement to produce a color matching the surrounding concrete) and 1-1/2 parts 

sand passing the No. 16 sieve, by damp loose volume, shall be spread over the 

surface with clean burlap pads or sponge rubber floats. Mix proportions shall be 
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submitted to the Engineer after a sample of the work is established and accepted. 

Any surplus shall be removed by scraping and then rubbing with clean burlap.  

3. Type III - Smooth Rubbed: Where this finish is required, it shall be applied after the 

completion of the Type II finish. No rubbing shall be done before the concrete is 

thoroughly hardened and the mortar used for patching is firmly set. A smooth, 

uniform surface shall be obtained by wetting the surface and rubbing with a 

carborundum stone to eliminate irregularities. Unless the nature of the irregularities 

requires it, the general surface of the concrete shall not be cut into. Corners and 

edges shall be slightly rounded using a carborundum stone. Brush finishing or 

painting with grout or neat cement will not be permitted. A 100 square foot 

example shall be established at the beginning of the project to establish 

acceptability. 

3.02 SLAB AND FLOOR FINISHES 

A. The finishes described below shall be applied to floors, slabs, flow channels and top of 

walls in accordance with Article 3.05 - Concrete Finish Schedule. The Engineer shall be 

the sole judge of acceptability of all such finish work. 

1. Type "A" - Screeded: This finish shall be obtained by placing screeds at frequent 

intervals and striking off to the surface elevation required. When a Type "F" finish 

is subsequently to be applied, the surface of the screeded concrete shall be 

roughened with a concrete rake to 1/2” minimum deep grooves prior to final set. 

2. Type "B" - Wood or Magnesium Floated: This finish shall be obtained after 

completion of a Type "A" finish by working a previously screeded surface with a 

wood or magnesium float or until the desired texture is reached. Floating shall 

begin when the water sheen has disappeared and when the concrete has 

sufficiently hardened so that a person's foot leaves only a slight imprint. If wet 

spots occur, water shall be removed with a squeegee. Care shall be taken to 

prevent the formation of laitance and excess water on the finished surface. All 

edges shall be edged with an 1/8-inch tool as directed by the Engineer. The 

finished surface shall be true, even, and free from blemishes and any other 

irregularities. 

3. Type "C" - Cork Floated: This finish shall be similar to Type "B" but slightly 

smoother than the finish obtained with a wood float. The finish shall be obtained by 

power or band floating with cork floats. 

4. Type "D" - Steel Troweled: This finish shall be obtained after completion of a Type 

"B" finish. When the concrete has hardened sufficiently to prevent excess fine 

material from working to the surface, the surface shall be compacted and 

smoothed with not less than two thorough and complete steel troweling operations. 

In areas which are to receive a floor covering such as tile, resilient flooring, or 

carpeting, the applicable Specification Sections and Contract Drawings shall be 

reviewed for the required finishes and degree of flatness. In areas that are 
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intermittently wet such as pump rooms, only one troweling operation is required to 

provide some trowel marks for slip resistance. All edges shall be edged with an 

1/8-inch tool as directed by the Engineer. The finish shall be brought to a smooth, 

dense surface, free from defects and blemishes. 

5. Type "E" - Broom or Belt: This finish shall provide the surface with a transverse 

scored texture by drawing a broom or burlap belt across the surface immediately 

after completion of a Type "B" finish. All edges shall be edged with an 1/8-inch tool 

as directed by the Engineer. 

Type “G” Hardened Finish: This finish shall be applied after completion of a Type 

“B” or Type “C” finish and prior to application of a Type “D” finish. Hardeners shall 

be applied in strict accordance with the manufacturer’s requirements. Hardeners 

shall be applied using a mechanical spreader. The hardener shall be applied in 

two shakes with the first shake comprising 2/3 of the total amount. Type “D” finish 

shall be applied following completion of application of the hardener. Non-oxidizing, 

heavy-duty metallic floor hardener shall be applied at the loading docks and where 

specifically required on the Contract Drawings or specified herein at the rate of 1.5 

pounds/ft.2. 

6. Type "J" - Raked Finish: This finish shall be provided by raking the surface as 

soon as the condition of the concrete permits by making depressions of ±1/4 inch. 

3.03 CONCRETE SEALERS 

A. Concrete sealers shall be applied where specifically required on the Contract Drawings 

or specified herein. Concrete sealers and densifiers shall not be used as concrete curing 

compounds. Curing compounds, when allowed, shall be in accordance with Section 03 

39 00 – Concrete Curing. 

B. Sealers shall be applied after installation of all equipment, piping, etc. and after 

completion of any other related construction activities. Application of sealers shall be in 

strict accordance with manufacturer’s requirements.  

C. Sealers shall be applied to all floor slabs not painted and not intended to be immersed. 

D. Floor slabs subjected to vehicular traffic shall be sealed with the concrete liquid densifier 

and sealer. 

E. All other floor slabs to receive sealer shall be sealed with concrete floor sealer. 

3.04 FINISHES ON EQUIPMENT PADS 

A. Formed surfaces of equipment pads shall receive a Type III finish. 

B. Top surfaces of equipment pads, except those surfaces subsequently required to 

receive grout and support equipment bases, shall receive a Type "D" finish, unless 

otherwise noted. Surfaces which will later receive grout shall, before the concrete takes 
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its final set, be made rough by removing the sand and cement that accumulates on the 

top to the extent that the aggregate will be exposed with irregular indentations in the 

surface up to 1/2 inch deep. 

3.05 FINISHES FOR SURFACES TO RECEIVE PAINT OR COATINGS 

A. Surfaces indicated or specified to receive paint or special coatings shall be prepared per 

specifications in Division 09. All products applied to the concrete surfaces during the 

placement, finishing, and curing process shall be compatible with the painting or coating 

system as required by the manufacturer. 

3.06 CONCRETE FINISH SCHEDULE 

 

Item Type of Finish 

Concrete surfaces indicated to receive textured coating (as noted on Drawings and 

in Section 09 97 00 – Special Coatings) 
I 

Inner face of walls of tanks, flow channels, wet wells, perimeter walls, and 

miscellaneous concrete structures: 
 

From 1 feet below water surface to bottom of wall I 

From top of wall to 1 feet below water surface II 

Exterior concrete walls below grade I 

Exterior exposed concrete walls, ceilings, beams, manholes, hand holes, 

miscellaneous structures, and columns (including top of wall) to one foot below 

grade. All other exposed concrete surfaces not specified elsewhere 

II 

All interior exposed concrete walls and vertical surfaces III 

Interior exposed ceiling, including beams III 

Floors of process equipment tanks or basins, wetwells, flow channels and slabs to 

receive roofing material or waterproof membranes 
B 

All interior finish floors of buildings and structures and walking surfaces which will 

be continuously or intermittently wet 
D 

All interior finish floors of buildings and structures which are not continuously or 

intermittently wet 
D 

Floors to receive tile, resilient flooring, or carpeting D 

Exterior concrete sidewalks, steps, ramps, decks, slabs on grade and landings 

exposed to weather 
E 

  

Workshop G 

Precast concrete hollow core planks J 

END OF SECTION
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SECTION 03 39 00 

CONCRETE CURING 

PART 1 – GENERAL 

1.01 THE REQUIREMENT 

A. Protect all freshly deposited concrete from premature drying and from the weather 

elements. The concrete shall be maintained with minimal moisture loss at a relatively 

constant temperature for a period necessary for the hydration of the cement and proper 

hardening of the concrete in accordance with the requirements specified herein. 

1.02 RELATED WORK SPECIFIED ELSEWHERE 

A. Section 03 11 00 – Concrete Formwork 

B. Section 03 30 00 – Cast-In-Place Concrete 

C. Section 03 35 00 – Concrete Finishes 

1.03 REFERENCE SPECIFICATIONS, CODES AND STANDARDS 

A. Without limiting the generality of the other requirements of the specifications, all work 

herein shall conform to the applicable requirements of the following documents. All 

referenced specifications, codes, and standards refer to the most current issue available 

at the time of Bid. 

1. ACI 301 – Specifications for Structural Concrete  

2. ACI 304 – Guide for Measuring, Mixing, Transporting, and Placing Concrete 

3. ACI 305.1 – Specification for Hot Weather Concreting 

4. ACI 306.1 – Standard Specification for Cold Weather Concreting 

5. ACI 308.1 – Specification for Curing Concrete 

6. ASTM C171 – Standard Specifications for Sheet Materials for Curing Concrete 

7. ASTM C309 – Standard Specification for Liquid Membrane-Forming Compounds 

for Curing Concrete 

8. ASTM C1315 – Standard Specification for Liquid Membrane-Forming Compounds 

Having Special Properties for Curing and Sealing Concrete 
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1.04 SUBMITTALS 

A. Submit the following in accordance with Section 01 33 00 – Submittal Procedures. 

1. Proposed procedures for protection of concrete under wet weather placement 

conditions. 

2. Proposed normal procedures for protection and curing of concrete. 

3. Proposed special procedures for protection and curing of concrete under hot and 

cold weather conditions. 

4. Proposed method of measuring concrete surface temperature changes. 

5. Manufacturer's literature and material certification for proposed curing compounds. 

PART 2 – PRODUCTS 

2.01 LIQUID MEMBRANE-FORMING CURING COMPOUND 

A. Clear curing and sealing compound shall be a clear styrene acrylate type complying with 

ASTM C 1315, Type 1, Class A with a minimum solids content of 30%. Moisture loss 

shall not be greater than 0.40 kg/m2 when applied at manufacturer’s recommended 

volume for square feet of area. Manufacturer’s certification is required. Acceptable 

products are Super Diamond Clear VOX by the Euclid Chemical Company, “MasterKure 

CC 300 SB” by Master Builder Solutions, or “Cure & Seal 30 Plus” by Symons 

Corporation. 

2.02 EVAPORATION REDUCER 

A. Evaporation reducer shall be "MasterKure ER 50” by Master Builders Solutions,  "Euco-

Bar" by Euclid Chemical Company, or “EVAPRE” by W.R. Meadows. 

PART 3 – EXECUTION 

3.01 PROTECTION AND CURING  

A. All freshly placed concrete shall be protected from the elements, flowing water and from 

defacement of any nature during construction operations. 

B. As soon as the concrete has been placed and horizontal top surfaces have received 

their required finish, provisions shall be made for maintaining the concrete in a moist 

condition for at least a 7-day period thereafter, except for high early strength concrete, 

for which the period shall be at least the first three days after placement. Horizontal 

surfaces shall be kept covered, and intermittent, and localized drying will not be 

permitted. 
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C. Walls that will be exposed on one side with either fluid or earth backfill on the opposite 

side shall be continuously wet cured for a minimum of seven days. Use of a curing 

compound will not be acceptable for applications of this type. 

D. The Contractor shall use one of the following methods to ensure that the concrete 

remains in a moist condition for the minimum period stated above. 

1. Ponding or continuous fogging or sprinkling. 

2. Application of mats or fabric kept continuously wet. 

3. Continuous application of steam (under 150°F). 

4. Application of sheet materials conforming to ASTM C171. 

5. If approved by the Engineer, application of a curing compound in accordance with 

Article 3.04. 

E. The Contractor shall keep absorbent wood forms wet until they are removed. After form 

removal, the concrete shall be cured by one of the methods in paragraph D. 

F. Any of the curing procedures used in Paragraph 3.01-D may be replaced by one of the 

other curing procedures listed in Paragraph 3.01-D after the concrete is one-day old. 

However, the concrete surface shall not be permitted to become dry at any time. 

3.02 CURING CONCRETE UNDER COLD WEATHER CONDITIONS 

A. Suitable means shall be provided for a minimum of 72 hours after placing concrete to 

maintain it at or above the minimum as placed temperatures specified in Section 03 30 

00 – Cast-In-Place Concrete, for concrete work in cold weather. During the 72-hour 

period, the concrete surface shall not be exposed to air more than 20°F above the 

minimum as placed temperatures. 

B. Stripping time for forms and supports shall be increased as necessary to allow for 

retardation in concrete strength caused by colder temperatures. This retardation is 

magnified when using concrete made with blended cements or containing fly ash or slag 

cement. Therefore, curing times and stripping times shall be further increased as 

necessary when using these types of concrete. 

C. The methods of protecting the concrete shall be approved by the Engineer and shall be 

such as will prevent local drying. Equipment and materials approved for this purpose 

shall be on the site in sufficient quantity before the work begins. The Contractor shall 

assist the Engineer by providing holes in the forms and the concrete in which 

thermometers can be placed to determine the adequacy of heating and protection. All 

such thermometers shall be furnished by the Contractor in quantity and type which the 

Engineer directs. 
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D. Curing procedures during cold weather conditions shall conform to the requirements of 

ACI 306. 

3.03 CURING CONCRETE UNDER HOT WEATHER CONDITIONS 

A. When air temperatures exceed 85°F, the Contractor shall take extra care in placing and 

finishing techniques to avoid formation of cold joints and plastic shrinkage cracking. If 

ordered by the Engineer, temporary sunshades and/or windbreakers shall be erected to 

guard against such developments, including generous use of wet burlap coverings and 

fog sprays to prevent drying out of the exposed concrete surfaces. 

B. Immediately after screeding, horizontal surfaces shall receive an application of 

evaporation reducer. Apply in accordance with manufacturer's instructions. Final finish 

work shall begin as soon as the mix has stiffened sufficiently to support the workmen. 

C. Curing and protection of the concrete shall begin immediately after completion of the 

finishing operation. Continuous moist-curing consisting of method 1 or 2 listed in 

paragraph 3.01D is mandatory for at least the first 24 hours. Method 2 may be used only 

if the finished surface is not marred or blemished during contact with the coverings. 

D. At the end of the initial 24-hour period, curing and protection of the concrete shall 

continue for at least six (6) additional days using one of the methods listed in paragraph 

3.01D. 

E. Curing procedures during hot weather conditions shall conform to the requirements of 

ACI 305. 

3.04 USE OF CURING COMPOUND 

A. Curing compound shall be used only where specifically approved by the Engineer. 

Curing compound shall never be used for curing exposed walls with fluid or earth backfill 

on the opposite side. A continuous wet cure for a minimum of seven days is required for 

these applications. Curing compound shall not be used on surfaces exposed to water in 

potable water storage tanks and treatment plants unless curing compound is certified in 

accordance with ANSI/NSF Standard 61. 

B. When permitted, the curing compound shall maintain the concrete in a moist condition 

for the required time, and the subsequent appearance of the concrete surface shall not 

be affected. 

C. The compound shall be applied in strict accordance with the manufacturer's 

recommendations after water sheen has disappeared from the concrete surface and 

after finishing operations. Coverage rates for the curing and sealing compound shall be 

in strict accordance with manufacturer’s requirements for the specific type of finish 

required. For rough surfaces, apply in two directions at right angles to each other. 

END OF SECTION 
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SECTION 03 40 00 

PRECAST CONCRETE 

PART 1 – GENERAL 

1.01 REQUIREMENTS 

A. The Contractor shall construct all precast concrete items as required in the Contract 

Documents, including all appurtenances necessary to make a complete installation. 

1.02 RELATED WORK SPECIFIED ELSEWHERE 

A. Section 33 05 61 − Utility Structures 

B. Section 03 21 00 − Reinforcing Steel 

C. Section 03 30 00 − Cast-in-Place Concrete 

D. Section 03 35 00 − Concrete Finishes 

E. Section 03 39 00 − Concrete Curing 

F. Section 03 60 00 − Grout 

G. Section 05 10 00 − Metal Materials 

H. Section 05 05 13 − Galvanizing 

I. Section 05 05 23 − Metal Fastening 

1.03 REFERENCE SPECIFICATIONS, CODES AND STANDARDS 

A. Without limiting the generality of other requirements of these Specifications, all work 

specified herein shall conform to the applicable requirements of the following 

documents. All referenced specifications, codes, and standards refer to the most current 

issue available at the end of the Bid. 

1. Massachusetts State Building Code 

2. ACI 318 − Building Code Requirements for Structural Concrete 

3. ASTM D2240 – Standard Test for Rubber Property – Durometer Hardness 

4. PCI Standard MNL-116 − Manual for Quality Control for Plants and Production of 

Precast and Prestressed Concrete Products 

5.  PCI Design Handbook 
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1.04 SUBMITTALS 

A. The Contractor shall submit the following for review in accordance with Section 01 33 00 

− Submittal Procedures. 

1. Shop drawings for all precast concrete items showing all dimensions, locations, 

and type of lifting inserts, and details of reinforcement and joints. 

2. A list of the design criteria used by the manufacturer for all manufactured, precast 

items. 

3. Design calculations, showing at least the design loads and stresses on the item, 

shall be submitted. Calculations shall be signed and sealed by a Professional 

Engineer registered in the in the State or Commonwealth in which the project is 

located. 

4. Certified reports for all lifting inserts, indicating allowable design loads. 

5. Information on lifting and erection procedures. 

1.05 QUALITY ASSURANCE 

A. All manufactured precast concrete units shall be produced by an experienced 

manufacturer regularly engaged in the production of such items. All manufactured 

precast concrete and site-cast units shall be free of defects, spalls, and cracks. Care 

shall be taken in the mixing of materials, casting, curing, and shipping to avoid any of the 

above. The Engineer may elect to examine the units at the casting yard or upon arrival 

of the same at the site. The Engineer shall have the option of rejecting any or all the 

precast work if it does not meet with the requirements specified herein or on the 

Drawings. All rejected work shall be replaced at no additional cost to the Owner. 

B. Manufacturer Qualifications: The precast concrete manufacturing plant shall be certified 

by the Prestressed Concrete Institute, Plant Certification Program, prior to the start of 

production. Certification is only required for plants providing prestressed structural 

members such as hollow core planks, double-T members, etc. 

C. Plant production and engineering must be under direct supervision and control of an 

Engineer who possesses a minimum of five years’ experience in precast concrete work. 

PART 2 – PRODUCTS 

2.01 CONCRETE 

A. Concrete materials including Portland cement, aggregates, water, and admixtures shall 

conform to Section 03 30 00 − Cast-in-Place Concrete. 
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B. For prestressed concrete items, minimum compressive strength of concrete at 28 days 

shall be 5,000 psi unless otherwise specified. Minimum compressive strength of 

concrete at transfer of prestressing force shall be 3,500 psi unless otherwise specified. 

C. For non-prestressed concrete items, minimum compressive strength of concrete at 28 

days shall be 4,500 psi for fluid containing and other environmental concrete structures 

and 4,000 for other structural concrete structures, unless otherwise specified. 

2.02 GROUT 

A. Grout for joints between panels shall be a cement grout in conformance with Section 03 

60 00 − Grout. 

B. Minimum compressive strength of grout at 7 days shall be 3,000 psi. 

2.03 REINFORCING STEEL 

A. Reinforcing steel used for precast concrete construction shall conform to Section 03 21 

00 − Reinforcing Steel. 

2.04 PRESTRESSING STRANDS 

A. Prestressing strands shall be 7-wire, stress-relieved, high-strength strands Grade 250K 

or 270K. 

2.05 STEEL INSERTS 

A. Steel inserts shall be in accordance with Section 05 10 00 − Metal Materials. 

B. All steel inserts protruding from or occurring at the surface of precast units shall be 

galvanized in accordance with Section 05 05 13 − Galvanizing. 

2.06 WELDING 

A. Welding shall conform to Section 05 05 23 − Metal Fastening. 

2.07 BEARING PADS 

A. Neoprene bearing pads shall conform to the requirements of A4-F3-T.063-B2, Grade 2, 

Method B, in accordance with the RMA Rubber Handbook.  Pads shall be nonlaminated 

pads having a nominal Shore A durometer hardness of 70 in accordance with ASTM 

D2240.  Adhesive for use with neoprene pads shall be an epoxy-resin compound 

compatible with the neoprene having a sufficient shear strength to prevent slippage 

between pads and adjacent bearing surfaces. Adhesive shall be 20+F Contact Cement 

by Miracle Adhesives Corporation, Neoprene Adhesive 77-198 by IGI Adhesives, 

Sikadur 31, Hi-Mod Gel by Sika Corporation, or DP-605 NS Urethane Adhesive by 3M 

Adhesive Systems. 
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B. Plastic bearing pads shall be multi-monomer plastic strips which are non-leaching and 

support construction loads with no visible overall expansion, manufactured specifically 

for the purpose of bearing precast concrete. 

PART 3 – EXECUTION 

3.01 FABRICATION AND CASTING 

A. All precast members shall be fabricated and cast to the shapes, dimensions and lengths 

shown on the Drawings and in compliance with PCI MNL-116. Precast members shall be 

straight, true, and free from dimensional distortions, except for camber and tolerances 

permitted later in this clause. All integral appurtenances, reinforcing, openings, etc., shall 

be accurately located and secured in position with the form work system. Form materials 

shall be steel and the systems free from leakage during the casting operation. 

B. All cover of reinforcing shall be the same as detailed on the Drawings. 

C. Because of the critical nature of the bond development length in prestressed concrete 

panel construction, if the transfer of stress is by burning of the fully tensioned strands at 

the ends of the member, each strand shall first be burned at the ends of the bed and 

then at each end of each member before proceeding to the next strand in the burning 

pattern. 

D. The Contractor shall coordinate the communication of all necessary information 

concerning openings, sleeves, or inserts to the manufacturer of the precast members. 

E. Concrete shall be finished in accordance with Section 03 35 00 − Concrete Finishes. 

Grout all recesses due to cut tendons which will not otherwise be grouted during 

erection. 

F. Curing of precast members shall be in accordance with Section 03 39 00 − Concrete 

Curing. Use of a membrane curing compound will not be allowed. 

G. The manufacturer shall provide lifting inserts or other approved means of lifting 

members. 

3.02 HANDLING, TRANSPORTING AND STORING 

A. Precast members shall not be transported away from the casting yard until the concrete 

has reached the minimum required 28-day compressive strength and a period of at least 

5 days has elapsed since casting, unless otherwise permitted by the Engineer. 

B. No precast member shall be transported from the plant to the job site prior to approval of 

that member by the plant inspector. This approval will be stamped on the member by the 

plant inspector. 
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C. During handling, transporting, and storing, precast concrete members shall be lifted and 

supported only at the lifting or supporting points as indicated on the shop drawings.  

D. All precast members shall be stored on solid, unyielding, storage blocks in a manner to 

prevent torsion, objectionable bending, and contact with the ground.  

E. Precast concrete members shall not be used as storage areas for other materials or 

equipment. 

F. Precast members damaged while being handled or transported will be rejected or shall 

be repaired in a manner approved by the Engineer.  

3.03 ERECTION 

A. Erection shall be carried out by the manufacturer or under his supervision using labor, 

equipment, tools, and materials required for proper execution of the work. 

B. Contractor shall prepare all bearing surfaces to a true and level line prior to erection. All 

supports of the precast members shall be accurately located and of required size and 

bearing materials. 

C. Installation of the precast members shall be made by leveling the top surface of the 

assembled units keeping the units tight and at right angles to the bearing surface. 

D. Connections which require welding shall be properly made in accordance with Section 

05 05 23 − Metal Fastening.  

E. Grouting between adjacent precast members and along the edges of the assembled 

precast members shall be accomplished as indicated on the drawings, care being taken 

to solidly pack such spaces and to prevent leakage or droppings of grout through the 

assembled precast members. Any grout which seeps through the precast members shall 

be removed before it hardens. 

F. In no case shall concentrated construction loads, or construction loads exceeding the 

design loads, be placed on the precast members. In no case shall loads be placed on 

the precast members prior to the welding operations associated with erection, and prior 

to placing of topping (if required). 

G. No Contractor, Subcontractor or any of his employees shall arbitrarily cut, drill, punch or 

otherwise tamper with the precast members. 

H. Precast members damaged while being erected will be rejected or shall be repaired in a 

manner approved by the Engineer. 

END OF SECTION
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Core Planks 

SECTION 03 41 13 

PRECAST PRESTRESSED CONCRETE 

HOLLOW CORE PLANKS 

PART 1 – GENERAL 

1.01 REQUIREMENTS 

A. The Contractor shall furnish all materials, labor, equipment, tools, etc., required for the 

design, fabrication, delivery and erection of precast, prestressed concrete hollow core 

planks in accordance with the Drawings and as specified herein. 

1.02 RELATED WORK SPECIFIED ELSEWHERE 

A. Section 03 40 00 – Precast Concrete  

1.03 REFERENCE SPECIFICATIONS, CODES AND STANDARDS 

A. Without limiting the generality of other requirements of these Specifications, all work 

herein shall conform to the applicable requirements of the following documents. All 

referenced specifications, codes, and standards refer to the most current issue available 

at the time of Bid. 

1. ACI 423 – Recommendations for Concrete Members Prestressed with Unbonded 

Tendons 

2. PCI Design Handbook 

1.04 SUBMITTALS 

A. Submittals shall comply with Section 03 40 00 – Precast Concrete. 

1.05 QUALITY ASSURANCE 

A. Quality assurance shall comply with Section 03 40 00 – Precast Concrete. 

PART 2 – PRODUCTS 

2.01 MATERIALS 

A. Materials shall comply with Section 03 40 00 – Precast Concrete, except as stated 

below. 

B. Minimum compressive strength of concrete at transfer of prestressing force shall be 

3,500 psi. 
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Core Planks 

PART 3 – EXECUTION 

3.01 DESIGN CRITERIA 

A. All units shall be designed in accordance with the applicable provisions of ACI 318 and 

PCI Design Handbook, prestressed to sustain the superimposed dead and live loads 

indicated herein and on the Drawings. Design and subsequent fabrication shall provide 

for a camber in each unit to eliminate total dead load deflection. 

B. Superimposed Roof Loads 

1. Dead Loads - Uniform load shall be that resulting from weight of member and 

weights of insulation material, built-up roofing, ballast, and lightweight concrete, as 

shown on the Drawings. Concentrated load at crane rail hanger-support shall be 

that resulting from contributing weight of crane rail and its support-assembly. 

2. Live Loads - Uniform live load shall be 20 psf unless noted otherwise on the 

Drawings.  

3. Other applicable loads per the Massachusetts State Building Code as indicated on 

the Drawings. 

3.02 FABRICATION AND CASTING 

A. All hollow core planks shall comply with Section 03 40 00 – Precast Concrete. 

B. Hollow core plank dimensions shall comply with PCI Design Handbook and as indicated 

on the Drawings. 

C. Curing of hollow core planks shall be equivalent to three days moist curing at 70°F. 

D. Unless otherwise noted on the Drawings, permitted dimensional tolerances are as 

follows: 

 

Length ±1/2" 

Width ±1/4" Max. 

Depth ±1/4" Max. 

Differential Camber Between Adjacent Units 1/4" Max. 

Horizontal Alignment ±1/8" per 10' ±1/2" Max. 

Location of openings, blockouts, anchors, 
plates and inserts 

±1/2" Max. 

Square Ends ±1/8" per 12" of Height 
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Core Planks 

3.03 HANDLING, TRANSPORTING, AND STORING 

A. Handling, transporting, and storing shall comply with Section 03 40 00 – Precast 

Concrete. 

3.04 ERECTION 

A. Erection shall comply with Section 03 40 00 – Precast Concrete. 

B. All hollow core planks shall bear on bearing pads at each end. 

1. All hollow core planks shall bear on plastic or neoprene bearing pads at each end 

in accordance with Section 03 40 00 – Precast Concrete. Pads shall be the size 

shown on the Contract Drawings. 

2. Where neoprene pads are shown on the Drawings, hollow core planks shall bear 

on neoprene bearing pads at each end in accordance with Section 03 40 00 – 

Precast Concrete. Pads shall be the size shown on the Contract Drawings and 

shall be adhered to the supporting concrete surface below with an approved 

adhesive. 

C. The top of all hollow core planks which receive concrete topping shall be cleaned of all 

contaminants and thoroughly wetted just prior to placing the topping. 

3.05 ANCHORS FOR ITEMS SUSPENDED FROM PLANKS 

A. Anchors for hangers attached to the bottom of hollow core planks shall be designed by 

the Contractor and coordinated with the hollow core plank manufacturer to support the 

loads imposed on the anchors. 

B. The anchors shall be designed for the forces indicated on the Contract Drawings. Where 

forces are not indicated, the Contractor shall determine the applied forces. 

C. The anchor design for all anchors with applied forces over 400 pounds shall be sealed 

and signed by a Professional Engineer currently registered in the State or 

Commonwealth where the Project is located. All anchor forces and anchor designs shall 

be submitted to the Engineer for record purposes. 

D. Prior to installing anchors, the Contractor shall consult with the manufacturer of the 

hollow core planks to determine locations of prestressing strands and interior voids in 

planks. Prestressing strands shall not be cut or damaged under any circumstances. 

E. Anchors shall be embedded and installed as directed by the anchor manufacturer. 

END OF SECTION
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SECTION 03 60 00 

GROUT 

PART 1 – GENERAL 

1.01 THE REQUIREMENT 

A. Furnish all materials, labor, and equipment required to provide all grout used in concrete 

work and as bearing surfaces for base plates, in accordance with the Contract 

Documents. 

1.02 RELATED WORK SPECIFIED ELSEWHERE 

A. Requirements of related work are included in Division 01 and Division 02 of these 

Specifications. 

1.03 REFERENCE SPECIFICATIONS, CODES AND STANDARDS 

A. Without limiting the generality of the other requirements of the specifications, all work 

herein shall conform to the applicable requirements of the following documents. All 

referenced specifications, codes, and standards refer to the most current issue available 

at the time of Bid. 

1. CRD-C 621 – Corps of Engineers Specification for Non-shrink Grout 

2. ASTM C 33 – Standard Specification for Concrete Aggregates 

3. ASTM C 109 – Standard Test Method for Compressive Strength of Hydraulic 

Cement Mortars (Using 2 inch or 50 mm cube Specimens) 

4. ASTM C 531 – Standard Test Method for Linear Shrinkage and Coefficient of 

Thermal Expansion of Chemical-Resistant Mortars, Grouts and Monolithic 

Surfacings 

5. ASTM C 579 – Test Method for Compressive Strength of Chemical-Resistant 

Mortars and Monolithic Surfacings 

6. ASTM C 827 – Standard Test Method for Early Volume Change of Cementitious 

Mixtures 

7. ASTM C 1107 – Standard Specification for Packaged Dry, Hydraulic Cement 

Grout (Nonshrink) 

1.04 SUBMITTALS 

A. Submit the following in accordance with Section 01 33 00 − Submittal Procedures. 

0
9

0
9

2
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1. Certified test results verifying the compressive strength and shrinkage and 

expansion requirements specified herein. 

2. Manufacturer's literature containing instructions and recommendations on the 

mixing, handling, placement, and appropriate uses for each type of grout used in 

the work. 

1.05 QUALITY ASSURANCE 

A. Field Tests 

1. Compression test specimens will be taken during construction from the first 

placement of each type of grout and at intervals thereafter as selected by the 

Engineer to ensure continued compliance with these Specifications. The 

specimens will be made by the Engineer or its representative. 

a. Compression tests and fabrication of specimens for cement grout and non-

shrink grout will be performed as specified in ASTM C 109 at intervals during 

construction as selected by the Engineer. A set of three specimens will be 

made for testing at seven days, 28 days, and any additional times as 

appropriate. 

b. Compression tests and fabrication of specimens for epoxy grout will be 

performed as specified in ASTM C 579, Method B, at intervals during 

construction as selected by the Engineer. A set of three specimens will be 

made for testing at seven days and any other time as appropriate. 

2. The cost of all laboratory tests on grout will be borne by the Owner, but the 

Contractor shall assist the Engineer in obtaining specimens for testing. The 

Contractor shall be charged for the cost of any additional tests and investigation on 

work performed which does not meet the specifications. The Contractor shall 

supply all materials necessary for fabricating the test specimens, at no additional 

cost to the Owner. 

3. All grout, already placed, which fails to meet the requirements of these 

Specifications, is subject to removal and replacement at no additional cost to the 

Owner. 

PART 2 – PRODUCTS 

2.01 MATERIALS 

A. Cement Grout 

1. Cement grout shall be composed of Portland Cement and sand in the proportion 

specified in the Contract Documents and the minimum amount of water necessary 

to obtain the desired consistency. If no proportion is indicated, cement grout shall 
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consist of one-part Portland Cement to three parts sand. Water amount shall be as 

required to achieve desired consistency without compromising strength 

requirements. White Portland Cement shall be mixed with the Portland Cement as 

required to match color of adjacent concrete. 

2. The minimum compressive strength at 28 days shall be 4000 psi. 

3. For beds thicker than 1-1/2 inch and/or where free passage of grout will not be 

obstructed by coarse aggregate, 1-1/2 parts of coarse aggregate having a top size 

of 3/8 inch should be added. This stipulation does not apply for grout being swept 

in by a mechanism. These applications shall use a plain cement grout without 

coarse aggregate regardless of bed thickness. Sand shall conform to the 

requirements of ASTM C33. 

B. Non-Shrink Grout 

1. Non-shrink grout shall conform to CRD-C 621 and ASTM C 1107, Grade B or C 

when tested at a max. fluid consistency of 30 seconds per CDC 611/ASTM C939 

at temperature extremes of 45°F and 90°F and an extended working time of 15 

minutes. Grout shall have a min. 28-day strength of 7,000 psi. Non-shrink grout 

shall be, “Euco N-S” by the Euclid Chemical Company, “Sikagrout 212” by Sika 

Corporation, “Conspec 100 Non-Shrink Non-Metallic Grout” by Conspec, 

“MasterFlow 928” by Master Builders Solutions. 

C. Epoxy Grout 

1. Epoxy grout shall be “Sikadur 32 Hi-Mod” by Sika Corporation, “Duralcrete LV” by 

Tamms Industries, or “Euco #452 Series” by Euclid Chemical, “MasterEmaco ADH 

1090 RS” by Master Builders Solutions. 

2. Epoxy grout shall be modified as required for each application with aggregate per 

manufacturer’s instructions. 

D. Epoxy Base Plate Grout 

1. Epoxy base plate grout shall be “Sikadur 42, Grout-Pak” by Sika Corporation, “E3 

– Flowable” by Euclid Chemical Company, or “MasterFlow 648” by Master Builders 

Solutions. 

2.02 CURING MATERIALS 

A. Curing materials shall be as specified in Section 03 39 00 – Concrete Curing for cement 

grout and as recommended by the manufacturer for prepackaged grouts. 
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PART 3 – EXECUTION 

3.01 GENERAL 

A. The different types of grout shall be used for the applications stated below unless noted 

otherwise in the Contract Documents. Where grout is called for in the Contract 

Documents which does not fall under any of the applications stated below, non-shrink 

grout shall be used unless another type is specifically referenced. 

1. Cement grout shall be used for grout toppings and for patching of fresh concrete, 

when approved by the Engineer. Non-shrink grout shall be used for grouting 

beneath base plates of structural metal framing. 

2. Epoxy grout shall be used for bonding new concrete to hardened concrete. 

3. Epoxy base plate grout shall be used for precision seating of base plates including 

base plates for all equipment such as engines, mixers, pumps, vibratory and heavy 

impact machinery, etc. 

B. New concrete surfaces to receive cement grout shall be as specified in Section 03 35 00 

– Concrete Finishes, and shall be cleaned of all dirt, grease, and oil-like films. Existing 

concrete surfaces shall likewise be cleaned of all similar contamination and debris, 

including chipping, or roughening the surface if a laitance or poor concrete is evident. 

The finish of the grout surface shall match that of the adjacent concrete. Curing and 

protection of cement grout shall be as specified in Section 03 39 00 – Concrete Curing. 

C. All mixing, surface preparation, handling, placing, consolidation, and other means of 

execution for prepackaged grouts shall be done according to the instructions and 

recommendations of the manufacturer. 

D. The Contractor, through the manufacturer of a non-shrink grout and epoxy grout, shall 

provide on-site technical assistance upon request, at no additional cost to the Owner. 

3.02 CONSISTENCY 

A. The consistency of grouts shall be that necessary to completely fill the space to be 

grouted for the application. Dry pack consistency is such that the grout is plastic and 

moldable but will not flow. 

3.03 MEASUREMENT OF INGREDIENTS  

A. Measurements for cement grout shall be made accurately by volume using containers. 

Shovel measurement shall not be allowed. 

B. Prepackaged grouts shall have ingredients measured by means recommended by the 

manufacturer. 
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3.04 GROUT INSTALLATION 

A. Grout shall be placed quickly and continuously, shall completely fill the space to be 

grouted and be thoroughly compacted and free of air pockets. The grout may be poured 

in place, pressure grouted by gravity, or pumped. The use of pneumatic pressure or dry-

packed grouting requires approval of the Engineer. For grouting beneath base plates, 

grout shall be placed from one side only and allowed to flow across to the open side to 

avoid air-entrapment. 

END OF SECTION
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DIVISION 04 

MASONRY WORK 

(Filed Sub Bid Required) 

 

SECTION 04 00 00 

BASIC MASONRY REQUIREMENTS 

PART 1 – GENERAL 

1.01 DEFINITIONS 

A. FSB: Filed Sub-Bid(der). 

B. FSSB: Filed Sub-Sub-Bid(der). 

1.02 FILED SUB-BID REQUIREMENTS 

A. A FSB submitted for the work of Division 04 – Masonry shall include the complete work 

specified in all of the following Sections:  

1. 04 05 13 – Masonry Mortaring 

2. 04 05 16 – Masonry Grouting 

3. 04 05 19 – Masonry Anchorage and Reinforcing 

4. 04 22 23.23 – Prefaced Concrete Unit Masonry 

5. 04 43 00 – Stone Masonry 

B. FSB shall comply with the requirements of Massachusetts General Laws c. 149, §44F, 

shall be submitted on the form provided in Section 00 40 01 – Forms for Filed Sub-Bid, 

at the time specified in Section 00 11 00 – Advertisement for Bids, and shall be 

accompanied by a bid deposit complying with the requirements of Massachusetts 

General Laws cc. 149, §44B(2) and all other documents required by Section 00 20 00 – 

Instructions to Bidders. 

C. The work of Division 04 – Masonry is indicated on Drawing Nos. G-002 through G-005 – 

Index of Drawings and is listed on the Drawing title block on individual Drawings. 

Drawings that are denoted in the title block as requiring a Filed Sub-Bid Contractor shall 

require a Filed Sub-Bid Contractor for the work shown in whole or in part of the Drawing. 
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D. MASONRY SUBCONTRACTOR shall furnish and install firestopping at temporary and 

permanent penetrations due to its work in accordance with Section 07 84 00 – 

Firestopping.  

1. MASONRY SUBCONTRACTOR shall furnish and install the firestopping material 

selected by the CONTRACTOR. 

E. Staging and Scaffolding: 

1. Hoisting Equipment: The MASONRY SUBCONTRACTOR shall furnish, install and 

maintain all mechanical hoisting equipment, operating personnel and rigging 

required for the execution of the Work as specified in this Section. 

2. Staging, Planking and Scaffolding: The MASONRY SUBCONTRACTOR shall 

furnish, install and maintain all staging, planking and scaffolding up to eight feet in 

height required for the Work in this Section. 

1.03 REQUIREMENTS 

A. The MASONRY SUBCONTRACTOR shall furnish all labor, equipment and material for 

the complete installation of the masonry as indicated on the drawings and specified 

herein. 

1.04 RELATED WORK 

A. Division 01 − General Requirements 

B. Section 01 33 00 − Submittal Procedures 

C. Section 01 73 23 − Anchorage and Bracing of Non-Structural Components 

D. Section 01 74 00 − Cleaning and Waste Management 

E. Section 03 30 00 − Cast-In-Place Concrete 

F. Section 07 84 00 − Firestopping 

G. Section 07 90 00 − Joint Fillers, Sealants, and Caulking 

PART 2 – PRODUCTS 

A. (NOT USED) 
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PART 3 – EXECUTION 

(NOT USED) 

 

END OF SECTION
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DIVISION 04 

MASONRY WORK 

(Filed Sub Bid Required) 

 

SECTION 04 05 13 

MASONRY MORTARING 

PART 1 – GENERAL 

1.01 FILED SUB-BID REQUIREMENTS 

A. This Section is part of the filed sub-bid for Division 04 –Masonry Work. See Division 04 

Masonry. 

1.02 SUMMARY 

A. Section includes properties, materials, and services necessary to complete masonry 

mortaring. 

B. Sections Includes: 

1. Masonry mortaring as specified herein include, but are not limited to, portland 

cement, lime, sand, coarse aggregate, admixtures for use in mortar, and 

appurtenances. 

2. Masonry mortaring shall be provided as indicated on the Contract Drawings, 

specified herein, or as required for a complete installation. 

3. The Contractor shall implement practices and procedures to meet the Project’s 

sustainability goals as identified in the Contract Documents.  The Contractor shall 

ensure that the sustainability requirements of this Section are implemented to the 

fullest extent. 

1.03 PAYMENT 

A. There is no separate payment provision for this Section.  

1.04 RELATED SECTIONS 

A. Section 04 05 16 – Masonry Grouting 

B. Section 04 05 19 – Masonry Anchorage and Reinforcing 

C. Section 04 22 23.23 – Prefaced Concrete Unit Masonry 
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D. Section 04 43 00 – Stone Masonry 

1.05 REFERENCES 

A. ASTM C91 – Standard Specifications for Masonry Cement 

B. ASTM C144 – Standard Specification for Aggregate for Masonry Mortar 

C. ASTM C150 – Standard Specification for Portland Cement 

D. ASTM C207 – Standard Specification for Hydrated Lime for Masonry Purposes 

  

E. ASTM C270 – Standard Specification for Mortar for Unit Masonry 

F. ASTM C595 – Standard Specification for Blended Hydraulic Cement 

G. ASTM C91-05 – Standard Specification for Masonry Cement 

H. ASTM C780 – Standard Test Method for Preconstruction and Construction Evaluation of 

Mortars for Plain and Reinforced Unit Masonry 

I. ASTM C1329 – Standard Specification for Mortar Cement 

J. ASTM C1384 — Standard Specification for Admixtures for Masonry Mortars 

K. MSBC – Section BC 2103 Masonry Construction Materials, BC 2104 Construction 

L. ACI/ASCE 530 – Building Code Requirements for Masonry Structures and Specification 

1.06 DESCRIPTION 

A. Not Used. 

1.07 QUALITY ASSURANCE 

A. Source Limitations for Mortaring and Grouting Materials:  Obtain mortar ingredients of a 

uniform quality, including color for exposed masonry, from single manufacturer for each 

cementitious component and from single source or producer for each aggregate. 

B. The Contractor shall engage an independent testing agency to conduct tests specified 

herein and as follows: 

1. Mortar:  Mortar tests shall be performed in accordance with ASTM C270. 

C. Requirements of Regulatory Agencies:  Wherever a fire-resistance classification is 

shown or scheduled for unit masonry construction (four [4]-hour, three [3]-hour and 
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similar designations), proportion masonry mortar to comply with the requirements 

established by UL and other governing Authorities Having Jurisdiction at the Project Site. 

1.08 SUBMITTALS 

A. The Contractor shall submit the Shop Drawings for the approval of the Engineer. 

Submittals shall include, but not be limited to: 

1. Product Data:  Manufacturer’s specifications and installation instructions for 

proprietary materials. 

2. Certificates:  Notarized certificates that the following comply with the specified 

requirements: 

a. Portland cement 

b. Hydrated lime 

c. Mortar aggregates 

3. Design Mix:  Certified design mix for mortar. 

4. Test Results:  Results of mortar tests as specified herein and as specified in 

referenced standards. 

5. Samples: 

a. Each type of colored mortar in metal channels at least six (6)-inches long, 

showing the range of color that can be expected in the finished Work. 

b. Label samples to indicate type and amount of colorant used.  Engineer’s 

review will be for color only.  Compliance with all other requirements is the 

responsibility of Contractor. 

6. Schedule of locations where each mortar will be used in the Work. 

1.09 DELIVERY, STORAGE, AND HANDLING 

A. Delivery of Materials: 

1. Materials shall not be delivered to the Site before the time of installation. 

2. Materials delivered and stored at the Site shall be from approved manufacturers 

and sources only. 

3. Materials shall be delivered in sufficient quantities to allow continuity of the Work. 

B. Storage of Materials: 
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1. Materials shall be stored in original, undamaged containers with manufacturer’s 

labels and seals intact. 

2. Cement shall be stored in weathertight containers that exclude moisture and 

contaminants. 

3. Hydrated lime shall be stored in weathertight containers that exclude moisture and 

contaminants. 

4. Aggregates shall be kept clean and free from other materials during transportation 

and handling.  Aggregate shall be stockpiled in a manner to prevent segregation. 

5. Damage to materials during storage shall be prevented primarily by minimizing the 

amount of time they are stored at the Site before being incorporated into 

construction systems. 

C. Handling of Materials: 

1. Materials shall be handled in such a manner to avoid damage or breakage. 

2. Materials shall not be exposed to detrimental conditions or physical damage.  

Materials which are so exposed shall be removed from the Site and shall not be 

incorporated into the Work. 

3. Materials shall be handled in such a manner as to prevent inclusion of 

contaminants. 

4. Packages or containers shall not be opened until all preparatory Work is complete 

and installation is to begin immediately.  Materials shall not be allowed to become 

wet or soiled or covered with ice or snow. 

1.10 SPARE PARTS, SPECIAL TOOLS, AND SUPPLIES 

A. Not Used. 

1.11 SPECIAL WARRANTY PROVISIONS / GUARANTEE PERIODS 

A. Not Used. 

1.12 SYSTEM DESIGN REQUIREMENTS 

A. Where questions of compliance with the requirements of this Section arise, the Sections 

for mortar properties shall take precedence over the Sections for mortar proportions. 

B. No change shall be made in the proportions established for mortar approved under the 

Sections for mortar properties nor shall material with different physical characteristics be 

utilized in mortar used in the Work unless compliance with the Sections for mortar 

properties are re-established by Shop Drawing data submission to Engineer. 
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C. Two (2) different air-entraining materials shall not be combined in mortar. 

D. Sustainable Design Requirements: 

1. Recycled Content of Masonry Mortar Products:  Postconsumer recycled content 

plus one-half (1/2) of preconsumer recycled content not less than fifteen percent 

(15%).  

PART 2 – PRODUCTS 

2.01 MANUFACTURERS 

A. Manufacturers of Masonry mortar items are as follows or approved equal: 

1. Spec Mix, Inc., 1230 Eagan Industrial Road, Eagan, MN 55121 

2. York Building Products, 5952 Lincoln Highway West, Thomasville, PA 17364 

3. Edison Coatings, Inc., 3 Northwest Drive, Plainville, CT 06062 

2.02 MATERIALS / EQUIPMENT 

A. Portland Cement: 

1. Provide Type I or III portland cement that conforms to the requirements of ASTM 

C150. 

2. Provide non-staining portland cement of natural color or of the color required to be 

compatible with the required colored mortar pigment selected by Engineer. 

B. Hydrated Lime:  Provide Type S hydrated lime that conforms to the requirements of 

ASTM C207. 

C. Sand for Mortar:  Provide natural sand that conforms to the requirements of the 

following: 

1. ASTM C144, except for joints less than one-quarter (1/4) inch use aggregate 

graded with one-hundred percent (100%) passing the No. 16 sieve. 

2. White Mortar Aggregates:  Provide natural white sand or ground white stone for 

portland cement lime mortars, as required for compatibility with mortar colors 

selected by Engineer. 

3. Colored Mortar Aggregates:  Provide ground marble, granite, or other sound stone, 

as required to match the sample approved by Engineer for portland cement lime 

mortars. 
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D. Coloring Additive:  A mineral-oxide pigment, harmless to mortar set and strength shall be 

provided.  Colors shall be as selected by the Engineer. 

E. Bonding Agent: Provide bonding agent in accordance with manufacturer’s instructions 

for adhered thin stone veneer. 

F. Water:  Provide clean and potable water from approved sources. 

2.03 FABRICATION / ASSEMBLING / FINISHES 

A. Not Used. 

2.04 SOURCE QUALITY CONTROL / SHOP TESTS 

A. Not Used 

2.05 MIXES 

A. Mortar: Provide mortar that conforms to the requirements of ASTM C270, except as 

modified herein, and of the type and colors specified. 

1. Provide a cement-lime mortar; masonry cement mortars are not acceptable. 

2. Calcium chlorides are not permitted. 

3. Admixtures shall not be used unless specifically directed by these Sections. 

2.06 MIXING 

A. Measurement of Materials: 

1. Cement and Hydrated Lime:  Batched by the bag. 

2. Sand:  Batched by volume in suitably calibrated containers.  Make allowance for 

bulking and consolidation, and for weight per cubic foot of contained moisture. 

3. Proportion of Volumetric Mixtures:  One ninety-four (94)-pound sack of portland 

cement and one 50-pound sack of hydrated lime constitute nominal one (1) cubic 

foot. 

4. Shovel measurement:  Not permitted. 

B. Mortar: 

1. All cementitious materials and aggregates shall be mixed between three and five 

(3-5) minutes in a mechanical batch mixer with a sufficient amount of water to 

produce a workable consistency.  Mortar shall not be hand mixed. 
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2. When required, cement and pigment shall be mixed for colored mortar prior to 

mixing in mortar.  The maximum percentage by weight of cement for pigment shall 

be limited to ten percent (10%). 

3. Limit batch size to avoid retempering. 

4. Mortar that has begun to stiffen or is not used within two (2) hours after initial 

mixing shall not be used. 

5. The mixer drum shall be completely emptied before recharging the next batch. 

C. Mortar Temperature: 

1. Refer to Article 3.02.C of this Section for Environmental Condition requirements for 

masonry work 

2. Antifreeze compounds or calcium chloride in mortars shall not be used to lower the 

freezing point or accelerate setting. 

D. Proportions for Exterior Blockwork and Load-Bearing Masonry Back-Up: Type “S” as per 

ASTM C270 and shall have a flow suction greater than seventy-nine percent (79%) of 

the flow immediately after mixing when tested in accordance with ASTM C91. 

1. Proportions by Volume: One (1) part portland cement to one-quarter to one-half 

(1/4 to 1/2) parts hydrated lime and not less than two and one-quarter (2-1/4) or 

more than three (3) times the sum of the volumes of cement and lime for the 

aggregate. 

E. Proportions for pointing mortar. 

1. Proportions by Volume: One (1) part portland cement to one-quarter (1/4) part 

hydrated lime and two (2) parts extra fine sand. 

F. Admixtures: Added in accordance with approved manufacturer's instructions.  The use of 

calcium chloride will not be permitted. 

G. Grout Materials: Grout materials shall be in accordance with Section 04 05 16 - Masonry 

Grouting. 

H. Masonry Anchorage and Reinforcing: Masonry Anchorage and Reinforcing shall be in 

accordance with Section 04 05 19 - Masonry Anchorage and Reinforcing. 

I. Prefaced Concrete Unit Masonry: Prefaced Concrete Unit Masonry shall be in 

accordance with Section 04 22 23.23 - Prefaced Concrete Unit Masonry. 

J. Stone Masonry: Stone Masonry shall be in accordance with Section 04 43 00 – Stone 

Masonry. 
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PART 3 – EXECUTION  

3.01 EXAMINATION / PREPARATION 

A. Prior to placing mortar, remove laitance, loose aggregate, and any substance that may 

prevent mortar from bonding to the foundation. 

3.02 APPLICATION 

A. Installation of mortar shall be in accordance with the requirements of Section 04 05 13 - 

Masonry Mortaring. 

B. Mortar Types: Unless otherwise indicated, use mortar as specified in Section 04 05 13, 

and as follows: 

1. Use Type S mortar for all wall types both interior and exterior exposure. 

2. Type N mortar will not be accepted for use on the Project.  

3. Use grout fill for structural requirements and for grouting reinforcing steel in unit 

masonry construction. 

4. Do not use mortar which has begun to set or if more than one-half (1/2) hour has 

elapsed since initial mixing.  Retemper mortar during the one-half (1/2) hour period 

only as required to restore workability. 

C. Environmental Conditions: 

1. Site Facilities: Supplemental heat sources, as may be required should the 

Contractor wish to continue unit masonry construction in cold weather, are not 

available at the Site.  The provision and expense of all supplemental heat energy 

sources, fuel, and equipment is the responsibility of the Contractor. 

2. Materials and surrounding air temperature shall be maintained at a minimum fifty 

(50) degrees Fahrenheit prior to, during, and seventy-two (72) hours after 

completion of masonry Work.  Masonry shall not be erected when the ambient 

temperature is below thirty-two (32) degrees Fahrenheit with a rising or falling 

temperature, or when there is a probability of such a condition existing within forty-

eight (48) hours, unless special provisions are made for heating the materials and 

protecting the Work from freezing. Work will not be permitted with or on frozen 

materials.  Use of masonry units having a film of frost on their surfaces will not be 

permitted. 

D. Reinforced Masonry Setting: Masonry for vertically reinforced masonry units shall be laid 

with core cells vertically aligned.  Core cells shall be clear of mortar and unobstructed.  

Mortar shall be placed in masonry unit bed joints and shall be back one-fourth (1/4) inch 
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from the edge of the unit grout spaces and beveled back and upward.  Mortar shall be 

cured seven (7) days before placing grout. 

1. Reinforcing: Concrete masonry unit cores shall be reinforced with reinforcement 

bars and grout as shown.  Vertical reinforcement shall be in accordance with 

Section 04 05 19 - Masonry Anchorage and Reinforcing. 

2. Grouting: Masonry unit surfaces in contact with grout shall be wetted just prior to 

grout placement.  All grouting shall be in accordance with Section 04 05 16 – 

Masonry Grouting 

3.03 FIELD TESTING / QUALITY CONTROL 

A. Mortar shall be prepared and tested for preconstruction and construction evaluation in 

accordance with the requirements of ASTM C780.  Specimens for construction 

evaluation shall be prepared a minimum of every five-hundred (500) square feet of 

masonry construction. 

B. Mixing: By mechanically operated batch mixer with a water control device having an 

indicator.  Drum shall be entirely discharged before recharging.  Mix sand, lime, cement, 

and admixtures dry for two (2) minutes minimum, add water and mix for an additional 

three (3) minutes minimum.  Mix mortar with slightly less water than the maximum 

amount consistent with workability, to provide near maximum tensile bond strength.  Mix 

only amount that can be used before initial set takes place, or within the first one-half 

(1/2) hour, and then only replace water lost by evaporation. 

C. Mixers, wheelbarrows, mortar boards, etc., shall be kept clean. 

D. Retempering of mortar will not be permitted and mortar that has been allowed to stand 

more than one (1) hour shall not be used. 

E. Mortar shall be mixed and tempered on the mortar boards so to contain as much water 

as necessary at all times. 

F. Mortar specified under this Section to be used for installation of Unit Masonry Work 

specified under Section 04 22 23.23 – Prefaced Concrete Unit Masonry and Section 04 

05 19 - Masonry Anchorage and Reinforcing.  Refer to Section 04 05 16 - Masonry 

Grouting for Work associated with masonry grout. 

3.04 STARTUP / DEMONSTRATION 

A. Not Used. 

3.05 ADJUSTING / PROTECTION / CLEANUP 

A. General: After mortar has set, new masonry Work shall be cleaned as follows: 
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1. All Masonry: All excess mortar and mortar smears shall be removed.  Any 

defective mortar shall be removed and replaced, matching adjacent Work. 

Nonmetallic tools shall be used in all cleaning operations. 

a. Burning: Do not burn demolished materials. 

END OF SECTION 
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DIVISION 04 

MASONRY WORK 

(Filed Sub Bid Required) 

 

SECTION 04 05 16 

MASONRY GROUTING 

PART 1 – GENERAL 

1.01 FILED SUB-BID REQUIREMENTS 

A. This Section is part of the filed sub-bid for Division 04 –Masonry Work. See Division 04 

Masonry. 

1.02 SUMMARY 

A. Masonry grouting as specified herein include, but are not limited to, portland cement, 

lime, sand, pea stone aggregate, admixtures for use in masonry grout, and 

appurtenances. 

B. Section Includes: 

1. Masonry grout shall be provided as indicated on the Contract Drawings, specified 

herein, or as required for a complete installation. 

2. The Contractor shall implement practices and procedures to meet the Project’s 

sustainability goals as identified in the Contract Documents.  The Contractor shall 

ensure that the sustainability requirements of this Section are implemented to the 

fullest extent. 

1.03 PAYMENT 

A. There is no separate payment provision for this Section.  

1.04 RELATED SECTIONS 

A. Section 04 05 13 – Masonry Mortaring 

B. Section 04 05 19 – Masonry Anchorage and Reinforcing 

C. Section 04 22 23.23 – Prefaced Concrete Unit Masonry 

1.05 REFERENCES 

A. ASTM C150 – Standard Specification for Portland Cement 
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B. ASTM C207 – Standard Specification for Hydrated Lime for Masonry Purposes 

C. ASTM C404 – Standard Specification for Aggregates for Masonry Grout 

D. ASTM C476 – Standard Specification for Grout for Masonry 

E. ASTM C595 – Standard Specification for Blended Hydraulic Cement 

F. ASTM C1019 – Standard Test Method for Sampling and Testing Grout 

G. MSBC – Section BC 2103 Masonry Construction Materials, BC 2104 Construction 

H. ACI/ASCE 530.1 – Specifications for Masonry Structures 

1.06 DESCRIPTION 

A. Not Used. 

1.07 QUALITY ASSURANCE 

A. Source Limitations for Mortar and Grout Materials:  Obtain grout ingredients of a uniform 

quality, including color for exposed masonry, from single manufacturer for each 

cementitious component and from single source or producer for each aggregate. 

B. The Contractor shall engage an independent testing agency to conduct tests specified 

herein and as follows: 

1. Grout:  Grout tests shall be performed in accordance with ASTM C1019. 

C. Requirements of Regulatory Agencies:  Wherever a fire-resistance classification is 

shown or scheduled for unit masonry construction (four [4]-hour, three [3]-hour and 

similar designations), proportion masonry grouts to comply with the requirements 

established by UL and other governing authorities having jurisdiction at the Project Site. 

1.08 SUBMITTALS 

A. The Contractor shall submit the Shop Drawings for the approval of the Engineer. 

Submittals shall include, but not be limited to: 

1. Product Data:  Manufacturer’s specifications and installation instructions for 

proprietary materials. 

2. Certificates:  Notarized certificates that the following comply with the specified 

requirements: 

a. Portland cement 

b. Hydrated lime 
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c. Grout aggregates 

3. Design Mix:  Certified design mix for grout. 

4. Test Results:  Results of grout tests as specified herein and as specified in 

referenced standards. 

5. Samples: 

a. Complete selection of standard and custom colors of grout used for pointing 

mortar, for final selection by Engineer. 

b. Label samples to indicate type and amount of colorant used.  Engineer’s 

review will be for color only.  Compliance with all other requirements is the 

responsibility of Contractor. 

6. Construction:  Weight slips for grout materials at time of delivery. 

7. Schedule of locations where each grout type will be used in the Work. 

1.09 DELIVERY, STORAGE, AND HANDLING 

A. Delivery of Materials: 

1. Materials shall not be delivered to the Site before the time of installation. 

2. Materials delivered and stored at the Site shall be from approved manufacturers 

and sources only. 

3. Materials shall be delivered in sufficient quantities to allow continuity of the Work. 

B. Storage of Materials: 

1. Materials shall be stored in original, undamaged containers with manufacturers 

labels and seals intact. 

2. Cement shall be stored in weathertight containers that exclude moisture and 

contaminants. 

3. Hydrated lime shall be stored in weathertight containers that exclude moisture and 

contaminants. 

4. Aggregates shall be kept clean and free from other materials during transportation 

and handling.  Aggregate shall be stockpiled in a manner to prevent segregation. 

5. Damage to materials during storage shall be prevented primarily by minimizing the 

amount of time they are stored at the Site before being incorporated into 

construction systems. 
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C. Handling of Materials: 

1. Materials shall be handled in such a manner to avoid damage or breakage. 

2. Materials shall not be exposed to detrimental conditions or physical damage.  

Materials which are so exposed shall be removed from the Site and shall not be 

incorporated into the Work. 

3. Materials shall be handled in such a manner to prevent inclusion of contaminants. 

4. Packages or containers shall not be opened until all preparatory Work is complete 

and installation is to begin immediately.  Materials shall not be allowed to become 

wet or soiled or covered with ice or snow. 

1.10 SPARE PARTS, SPECIAL TOOLS, AND SUPPLIES 

A. Not Used 

1.11 SPECIAL WARRANTY PROVISIONS / GUARANTEE PERIODS 

A. Not Used 

1.12 SYSTEM DESIGN REQUIREMENTS 

A. Where questions of compliance with the requirements of this Section arise, the Sections 

for grout properties shall take precedence over the Section for grout proportions. 

B. No change shall be made in the proportions established for grout approved under the 

Section for grout properties nor shall material with different physical characteristics be 

utilized in grout used in the work unless compliance with the Sections for mortar 

properties are re-established by Shop Drawing data submission to Engineer. 

C. Two (2) different air-entraining materials shall not be combined in grout. 

D. Sustainable Design Requirements: 

1. Recycled Content of Mortar and Masonry Grout Products:  Postconsumer recycled 

content plus one-half (1/2) of preconsumer recycled content not less than fifteen 

percent (15%).  

E. Project-specific system/design requirements will be provided in the Contract 

Specifications, if necessary, to supplement requirements given herein or Contract 

Drawings. 
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PART 2 – PRODUCTS 

2.01 MANUFACTURERS 

A. Manufacturers of masonry grout items are as follows or approved equal: 

1. Spec Mix, Inc., 1230 Eagan Industrial Road, Eagan, MN 55121 

2. Glen-Gery, Glenwood Mason Supply Co., Inc., 4100 Glenwood Road, Brooklyn, 

NY 11210 

3. Edison Coatings, Inc., 3 Northwest Drive, Plainville, CT 06062 

2.02 MATERIALS / EQUIPMENT 

A. Portland Cement: 

1. Provide Type I or III portland cement that conforms to the requirements of ASTM 

C150. 

2. Provide non-staining portland cement of natural color or of the color required to be 

compatible with the required colored mortar pigment selected by Engineer. 

B. Hydrated Lime:  Provide Type S hydrated lime that conforms to the requirements of 

ASTM C207. 

C. Aggregates for Grout:  Provide fine and coarse aggregates that conform to the 

requirements of ASTM C404, ASTM C476. 

D. Water:  Provide clean and potable water from approved sources. 

2.03 FABRICATION / ASSEMBLING / FINISHES  

A. Not Used. 

2.04 SOURCE QUALITY CONTROL / SHOP TESTS 

A. Not Used. 

2.05 MIXES 

A. Grout:  Provide grout that conforms to the requirements of ASTM C476, ASTM C404 for 

fine or coarse grout. 

B. Fine grout shall be used for filling spaces with openings less than two (2) inches. 

C. Course grout shall be used for filling spaces with openings greater than two (2) inches. 
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2.06 MIXING 

A. Measurement of Materials: 

1. Cement and Hydrated Lime:  Batched by the bag. 

2. Sand:  Batched by volume in suitably calibrated containers.  Make allowance for 

bulking and consolidation, and for weight per cubic foot of contained moisture. 

3. Proportion of Volumetric Mixtures:  One 94-pound sack of portland cement and 

one 50-pound sack of hydrated lime constitute nominal one (1) cubic foot. 

4. Shovel measurement:  Not permitted. 

B. Gout Temperature: 

1. Refer to Section 04 05 13 – Masonry Mortaring, Article 3.02.C, for Environmental 

Condition requirements for masonry Work. 

2. Antifreeze compounds or calcium chloride in mortars shall not be used to lower the 

freezing point or accelerate setting. 

C. Grout:  Grout shall be mixed in accordance with the requirements of ASTM C476. It is 

required that personal protective equipment be used during mixing in accordance with 

OSHA requirements.  Do not mix more material than can be used within thirty (30) 

minutes.  Discard any mixed material that has been unused for thirty (30) minutes or 

more 

PART 3 – EXECUTION 

3.01 EXAMINATION / PREPARATION 

A. Prior to placing grout, remove laitance, loose aggregate, and any substance that may 

prevent grout from bonding to the foundation. 

3.02 APPLICATION 

A. Installation of mortar shall be in accordance with the requirements of Section 04 05 13 – 

Masonry Mortaring. 

B. Grouting: Masonry unit surfaces in contact with grout shall be wetted just prior to grout 

placement.  Spaces less than two (2) inches in width shall be grouted with fine grout 

using low lift grouting techniques.  Spaces two (2) inches or greater in width shall be 

grouted with coarse grout using high or low lift grouting techniques. When grouting is 

stopped for more than one (1) hour, grout shall be terminated one and one-half (1 1/2) 

inches below top of upper masonry unit to form a positive key for subsequent grout 

placement. 
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C. Low Lift Grouting: The first lift of grout shall be placed to a height of sixteen (16) inches 

and then shall be rodded for grout consolidation.  Subsequent lifts shall be placed in 

eight (8)-inch increments and rodded for grout consolidation. 

3.03 FIELD TESTING / QUALITY CONTROL 

A. Grout shall be prepared and tested for construction evaluation in accordance with the 

requirements specified in ASTM C1019 and NYSBC Section BC 2104.  Specimens shall 

be prepared a minimum of every one-hundred (100) cubic feet of grout placed. 

B. Grout specified under this Section to be used for installation of unit masonry Work 

specified under Section 04 22 23.23 – Prefaced Unit Masonry and Section 04 05 19 – 

Masonry Anchorage and Reinforcing.  Refer to Section 04 05 13 – Masonry Mortaring 

for Work associated with masonry mortaring 

3.04 STARTUP / DEMONSTRATION 

A. Not Used. 

3.05 ADJUSTING / PROTECTION / CLEANUP 

A. Not Used. 

END OF SECTION 
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DIVISION 04 

MASONRY WORK 

(Filed Sub Bid Required) 

 

SECTION 04 05 19 

MASONRY ANCHORAGE AND REINFORCING 

PART 1 – GENERAL 

1.01 FILED SUB-BID REQUIREMENTS 

A. This Section is part of the filed sub-bid for Division 04 –Masonry Work. See Division 04 

Masonry. 

1.02 SUMMARY 

A. Section includes, but is not limited to, reinforcement, anchorage, and all accessories and 

appurtenances associated with anchorage and reinforcing of masonry. 

B. Section Includes: 

1. Masonry Anchorage and Reinforcing as specified herein shall include, but not be 

limited to, reinforcement, anchorage, and all accessories and appurtenances. 

2. Table 04 05 19 - 1: Masonry anchoring and reinforcing list.   

1.03 PAYMENT 

A. There is no separate payment provision for this Section.  

1.04 RELATED SECTIONS 

A. Section 04 05 13 – Masonry Mortaring 

B. Section 04 05 16 – Masonry Grouting 

C. Section 04 22 23.23 – Prefaced Concrete Unit Masonry 

D. Section 04 43 00 – Stone Masonry 

E.  Section 07 90 0– - Joint Fillers, Sealants and Caulking 

F.  Section 07 95 00 - Expansion Joint System 
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1.05 REFERENCES 

A. ASTM A153/A153M – Standard Specification for Zinc Coating (Hot Dip) on Iron and 

Steel Hardware  

B. ASTM A276 – Standard Specification for Stainless Steel Bars and Shapes 

C. ASTM A615/A615M – Standard Specification for Deformed and Plain Billet Steel Bars 

for Concrete Reinforcement  

D. ASTM C1354 – Standard Test Method for Strength of Individual Stone Anchorages in 

Dimension Stone 

E. Masonry Standards Joint Committee (MSJC): 

1. ACI 530/ASCE 5/TMS 402 - Building Code Requirements for Masonry Structures 

2. ACI 530.1/ASCE 6/TMS 602 - Specification for Masonry Structures 

F. NCMA - National Concrete Masonry Association 

G. MSBC – Massachusetts State Building Code 

1.06 DESCRIPTION 

A. Not Used. 

1.07 QUALITY ASSURANCE 

A. Requirements of Regulatory Agencies: Wherever a fire-resistance classification is shown 

or scheduled for unit masonry construction (four [4]-hour, three [3]-hour, and similar 

designations) provide masonry accessories, masonry units, and unit masonry 

construction complying with the requirements established by UL and other governing 

authorities having jurisdiction at the Project Site. 

B. Source Quality Control: Provide all metal sheet, wire, plate, and bar stock masonry 

accessories from the same manufacturer. 

C. Sample Panel: The Contractor shall erect sample panel. 

1. The sample panel shall include facing veneer, bond pattern, mortar color, tooled 

joints, insulation, reinforcing, and all masonry accessories and backup. 

2. Upon approval, the sample panel shall remain in place for the duration of masonry 

construction and shall be used as a basis of comparison for all masonry Work. 

3. After final approval of finished masonry Work by the Engineer, the Contractor shall 

demolish the sample panel, and shall perform all Site restoration Work. 
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4. Sample Panels: The Contractor shall erect a mock wall as indicated in the 

Contract Documents and in addition, provide four (4) foot long by three (3) foot 

high sample panels for each color of filled ground face concrete masonry units to 

be used in the Work. 

1.08 SUBMITTALS 

A. The Contractor shall prepare and submit for approval catalog cuts, drawings, and 

reference materials in accordance with Section 01 33 00 – Submittal Procedures. 

Submittals shall include the following: 

1. Test Reports: The Contractor shall submit material test reports or manufacturer's 

certificate of compliance for face brick, structural glazed brick, concrete masonry 

units, and glazed structural tile. 

B. Working Drawings: Submit for approval the following: 

1. Copies of manufacturer’s specifications and installation instructions for each 

masonry accessory required.  Include data substantiating that materials comply 

with specified requirements. 

2. Provide drawings and material schedules showing all dimensions and sizes of 

masonry accessories coordinated with unit masonry construction Work, and other 

Work in which masonry accessories will be embedded, be supported from, or 

restrain. 

3. Indicate methods for identifying and coordinating, at the Site, the location and 

accurate placement of each masonry accessory in unit masonry construction as 

the Work progresses.  Indicate by letter of transmittal that items which must be 

installed in the shop have been received in time for proper sequencing of the Work 

to avoid delays. 

4. Masonry control joint locations and details. 

5. Drawings showing the location, extent, and accurate configuration and profile of all 

items shown, specified, and required by this and other Sections to be built into the 

unit masonry construction as the Work progresses. Provide elevations drawn at 

one-quarter (1/4)-inch scale and all details drawn at one and one-half (1-1/2)-inch 

scale. 

6. Drawings for fabrication, bending, and placement of reinforcing bars.  Show bar 

schedules, diagrams of bent bars, stirrup spacing, lateral ties and other 

arrangements and assemblies as required for fabrication and placement of 

reinforcing for unit masonry construction. 

1.09 DELIVERY, STORAGE, AND HANDLING 

A. General: All products and materials shall be delivered, stored, and handled as follows. 
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B. Delivery and Storage: Masonry Anchoring and Reinforcing materials delivered and 

stored at the Site shall be from approved manufacturers and sources only. 

C. Manufactured materials, shall be delivered and stored in their original containers, plainly 

marked with identification of material and maker.  Materials in broken containers, or in 

packages showing water marks or other evidence of damage, shall not be used and 

shall be removed from Site. 

1.10 SPARE PARTS, SPECIAL TOOLS, AND SUPPLIES 

A. Not Used. 

1.11 SPECIAL WARRANTY PROVISIONS / GUARANTEE PERIODS 

A. Not Used. 

1.12 DESIGN REQUIREMENTS 

A. Provide masonry accessories of sizes, dimensions, and configurations coordinated with 

unit masonry construction system component sizes, dimensions, and configurations. 

B. Where continuous horizontal cavity wall reinforcement is specified as providing restraint 

for cavity wall insulation, coordinate dimensions with thickness of cavity wall insulation 

specified for proper clearances. 

C. Where structural steel will be provided with fireproofing do not use welded-on channel 

slots.  Coordinate required offset of welded-on wire ties with depth of fireproofing. 

D. Structural elements of masonry shall conform to the requirements of ACI 530/ASCE 

5/TMS 402 for materials and installation. 

E. Masonry materials and installation shall conform to the requirements of ACI 530.1/ASCE 

6/TMS 602. 

PART 2 – PRODUCTS 

2.01 MANUFACTURERS 

A. Provide Masonry Anchoring and Reinforcing as manufactured by the following or 

approved equal to: 

1. Hohmann and Barnard, 30 Rasons Court, Hauppauge, NY 11788 

2. Wire-Bond Products, 400 Roundtree Road, Charlotte, NC 28217 

3. Heckmann Building Products, Inc., 1501 N. 31st Avenue, Melrose Park, IL 60160-

2911  

B. Cavity drainage mat and weep vents as manufactured by the following: 
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1. CavClear, Hudson WI. 

2. Mortar Net, 541 South Lake Street, Gary, IN 46403, phone: 800-664-6638. 

3. Advanced Building Products, Inc., 95 Cyro Drive, Sanford, ME. 

4. Or approved equal. 

2.02 MATERIALS / EQUIPMENT 

A. Metal Accessories:  

1. For interior walls and partitions, and as required to secure masonry to adjoining 

construction, the Contractor shall provide hot-dipped galvanized metal anchors, 

ties and reinforcements conforming to ASTM A153/A153M, Class B2 that are 

galvanized after cutting. 

2. For exterior walls, the Contractor shall provide Type 316 stainless steel for 

anchors, anchor slots, ties, and horizontal reinforcement. 

B. Deformed reinforcing bars shall conform to ASTM A615/A615M Grade 60.  

C. Horizontal Joint Reinforcement: Horizontal reinforcing shall be two (2) inches less in 

width than the actual thickness of the wall or partition in which it is to be placed.  

1. Exterior masonry cavity walls: Walls shall be reinforced horizontally with truss type, 

standard nine (9) gauge (0.148 inch) by nine (9) gauge (0.148). Reinforcing shall 

be spaced at sixteen (16)-inch centers vertically. 

2. Solid interior or exterior masonry walls: Walls shall be reinforced horizontally with 

truss type, standard nine (9) gauge (0.148 inch) by nine (9) gauge (0.148 inch).  

Reinforcing shall be spaced at sixteen (16)-inch centers vertically. 

3. Corners: Corners shall be reinforced with the same type as wall reinforcing, 

standard nine (9) gauge (0.148 inch) by nine (9) gauge (0.148 inch), spaced in the 

same course as the wall reinforcing.  

4. Intersections: Intersections between walls and partitions shall be reinforced 

horizontally with same type as wall reinforcing, standard nine (9) gauge (0.148 

inch) by nine (9) gauge 0(.148 inch), spaced in the same course as the wall 

reinforcing. 

D. Rebar Positioners: The Contractor shall provide vertical and horizontal rebar positioners 

spaced at forty-eight (48)-inch centers maximum. 

E. Dovetail Anchors: Dovetail anchors shall be one-eighth (1/8)-inch by one (1)-inch by two 

(2)-inch with 3/16-inch diameter wire. 
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F. Rigid Anchors: Rigid steel anchors shall be one (1)-inch wide (minimum), 3/16-inch-

thick, and eighteen (18) inches long between bent ends.  Each end shall be bent down 

three (3) inches (minimum) into mortar filled masonry cells. 

G. Partition Top Anchors: Provide stainless steel partition top anchors set into sash block 

and extend to bond beam.  Partition top anchor rods shall be twelve (12)-inches long. 

H. Column Anchors: Masonry shall be anchored to columns at sixteen (16)-inch centers 

with stainless steel anchors. 

I. Metal Fastenings: Bolts, metal wall plugs, or other approved metal fastenings for 

securing items to masonry and elsewhere shall be provided and installed as necessary. 

J. Weep Vents: Cellular vent 3/8” wide by 2 ½" high x 3 5/8” length. Color to closely match 

mortar. Spacing of weep vents to be 16-inches on center. 

K. Cavity Drainage Mat: Fluid conducting, non-absorbent, mold and mildew resistant 

polymer mesh consisting of 100% recycled polymer with PVC binder. Thickness of 

actual air space minus tolerances recommended by manufacturer. 

L. Mortar Materials: Mortar materials shall be in accordance with Section 04 05 13 – 

Masonry Mortaring 

M. Grout Materials: Grout materials shall be in accordance with Section 04 05 16 – Masonry 

Grouting. 

2.03 FABRICATION / ASSEMBLING / FINISHES 

A. Not Used. 

2.04 SOURCE QUALITY CONTROL / SHOP TESTS 

A. Not Used. 

PART 3 – EXECUTION 

3.01 EXAMINATION / PREPARATION 

A. Leave openings for equipment, piping, ducts, and other items to be installed subsequent 

to starting of unit masonry construction.  After installation of said items, complete unit 

masonry construction to match Work immediately adjacent to openings. 

B. Use full size units without cutting wherever possible.  Provide special unit masonry 

shapes for all transitions and intersections.  Do not field-cut special shapes from regular 

unit masonry shapes or substitute other alternatives for the use of special unit masonry 

shapes. 
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3.02 APPLICATION 

A. Build chases and recesses as shown or required by others.  Provide not less than eight 

(8) inches of masonry between chase or recess and jamb of openings, and between 

adjacent chases and recesses. 

B. Placing and Bonding: Masonry Anchoring and Reinforcing units shall be placed in a full 

bed of mortar, with full head joints, and shall be uniformly jointed with other Work. 

1. Mortar Removal: Excess mortar shall be removed as the installation progresses. 

2. Corners and Intersections: Intersections and external corners shall be interlocked.  

Horizontal reinforcing shall be spliced at intersections and corners with a six (6)-

inch overlap of side rods. 

3. Adjustment: Do not shift or tap masonry units after mortar has achieved initial set.  

Where adjustment must be made, mortar shall be removed and replaced with new 

mortar. 

4. Control Joints: Nonload-bearing masonry partitions shall be isolated from vertical 

and horizontal structural framing members with control joints. 

5. Placing Metalwork: Structural steelwork, bolts, anchors, inserts, plugs, ties, lintels, 

and miscellaneous metalwork specified in other Sections, shall be placed and built 

into position as the installation progresses. 

6. Extent of Masonry: Masonry partitions and walls shall extend from the floor to the 

bottom of floor or roof construction above, unless otherwise indicated. 

7. Bonding and Anchoring: Walls and partitions shall be structurally bonded or 

anchored to each other and to concrete walls, beams, columns, and wall and roof 

diaphragms.  Nonload-bearing walls and partitions shall be anchored to 

construction above in a manner that provides appropriate lateral stability and 

vertical movement of floor and roof construction above. 

8. Preparation for New Work: Unfinished masonry shall be stepped back for joining 

with new masonry.  Toothing will not be permitted.  

C. Horizontal Joint Reinforcement and Anchorages: Horizontal joint reinforcement and 

anchorages shall be constructed as follows: 

1. Reinforcement Spacing: Horizontal joint reinforcement shall be spaced at a 

minimum of sixteen (16) inches on center, measured vertically. 

2. Reinforcement Placing: Masonry joint reinforcement shall be placed in the first 

horizontal joint above and below openings.  Reinforcement shall be extended a 

minimum of sixteen (16) inches on each side of openings.  Joint reinforcement 

shall be placed continuously in the first joint below the top of all walls.  Joint 

reinforcement ends shall be lapped a minimum of six (6) inches.  Joints at corners 
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and intersections shall be reinforced with strap anchors at sixteen (16)-inch 

centers. 

3. Reinforce all walls with continuous horizontal joint reinforcement unless specifically 

noted or specified to be omitted. 

D. Control Joints: Preformed control joint material shall be installed in continuous lengths.  

Butt and corner joints shall be sealed in accordance with NCMA TEK 10-2, Control 

Joints for Concrete Masonry Walls, NCMA TEK 10-3, Control Joints For Masonry Walls - 

Alternative Engineered Method, and NCMA TEK 10-4, Crack Control For Concrete Brick 

and other Concrete Masonry Veneers.  Control joints shall be the same size as moartar 

joints or as indicated on the Contract Drawings. Horizontal joint reinforcement shall not 

continue through control joints. 

1. Form control joints in masonry, install temporary foam-plastic filler in head joints 

and remove filler when unit masonry is complete for application of sealant in 

accordance with Section 07 90 0 - Joint Fillers, Sealants and Caulking. 

2. Refer to the contract documents for width of expansion joints. Refer to Section 07 

95 00 - Expansion Joint System for work associated with expansion joints 

assemblies. 

E. Built-In Work: Metal door and window frames, fabricated metal frames, louvered 

openings, anchor bolts, pipes, ducts, conduits, plates, and items specified in other 

sections shall be built in as the Work progresses.  Items shall be built in plumb and level.  

Frame voids shall be filled solid with grout.  Adjacent masonry cores shall be filled with 

grout for a minimum of twelve (12) inches beyond the framed openings.  Do not build in 

organic materials subject to deterioration. 

F. Tolerances: Masonry Work shall meet the tolerances specified in ACI 530.1/ASCE 6-

95/TMS 602. 

G. Laying Masonry Walls, Lintels, and Bond Beams: 

1. Provide masonry reinforcing for lintels and bond beams where shown and 

wherever openings of sixteen (16) inches or more are shown.  Provide formed-in-

place masonry lintels and bond beams.  Temporarily support formed in place 

lintels and bond beams. 

2. Unless otherwise shown, provide one horizontal No. 6 deformed reinforcing bar for 

each four (4) inches of wall thickness. 

a. For hollow masonry unit walls, use specially formed “U” shaped lintel and 

bond beam units with reinforcing bars placed as shown, filled with grout as 

specified in Section 04 05 16 – Masonry Grouting. 

b. Bond beams for interior walls are to place every fourteen (14)-feet vertical for 

eight (8)-inch thick, eighteen (18)-feet vertical for ten (10)-inch thick and 

twenty-four (24) feet vertical for twelve (12)-inch thick and, at the second 
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course below the top of walls.  Partition top anchors shall extend past top 

sash block to bond beam set at second course below top of walls.  

c. Bond beams shall be provided above and below all wall openings.  Where 

lintels beams are required provide bond beam directly above the lintel. 

H. Setting Reinforced Masonry: Masonry for vertically reinforced masonry units shall be laid 

with core cells vertically aligned.  Core cells shall be clear of mortar and unobstructed.  

Mortar shall be placed in masonry unit bed joints and shall be back one-fourth (1/4) inch 

from the edge of the unit grout spaces and beveled back and upward.  Mortar shall be 

cured seven (7) days before placing grout. 

I. Reinforcing: Concrete masonry unit cores shall be reinforced with reinforcement bars 

and grout as shown.  Vertical reinforcement shall be kept in position using rebar 

positioners at top and bottom of cells and at intervals not exceeding forty-eight (48) 

inches.  Reinforcement shall be spliced in accordance with ACI 530/ASCE 5-95/TMS 

402, but splice lap shall be not less than twenty-four (24) bar diameters. 

J. Cavity Drainage Mat: Install cavity drainage mat for full height in air-space between 

insulation and masonry and stone veneer construction for full height of cavity. Cavity 

drainage mat shall be temporarily fastened in accordance with manufacturer’s 

instructions. 

K. Masonry Mortaring shall be in accordance with Section 04 05 13 - Masonry Mortaring. 

L. Grouting shall be in accordance with Section 04 05 16 - Masonry Grouting. 

3.03 FIELD TESTING / QUALITY CONTROL 

A. Sample Panel: Masonry Anchoring and Reinforcing Work shall not be started until the 

specified sample panel has been approved.  The sample panel shall be used as a 

standard for comparison of masonry Work.  Sample panel shall be destroyed only after 

all masonry Work has been completed and approved by the Engineer. 

3.04 ADJUSTING / PROTECTION / CLEANUP 

A. Protection: At all times, surfaces of masonry on which Work is not being performed shall 

be protected.  When rain or snow is imminent, and Work is discontinued, tops of 

exposed masonry walls and similar surfaces shall be covered with a strong waterproof 

membrane, well secured in place. 

TABLE 04 05 19 – 1: MASONRY ANCHORING AND REINFORCING LIST 

MASONRY ACCESSORIES LISTING 

MATERIALS LOCATION DESCRIPTION 

#170-2X-SH Lox-All Adjustable 

Horizontal Joint Reinforcement-Truss 

Type Eye-Wire with 2X- Seismic Hook 

(nine [9] ga) 

Exterior masonry cavity walls with 

masonry veneer 

Size the lengths to extend to within one (1) 

inch of outside face of outer wythe and 

within one (1) inch of outer face of inner 

wythe 
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MASONRY ACCESSORIES LISTING 

MATERIALS LOCATION DESCRIPTION 

Tie-HVR-195V Anchor System 

Adjustable Horizontal Joint 

Reinforcement-Truss Type Flexible Wire 

Ties with Vertical J-Hook (nine [9] ga) 

Exterior masonry cavity walls with 

stone veneer and bluestone 

wainscot sill and water table 

Size the lengths to extend to within one (1) 

inch of outside face of outer wythe and 

within one (1) inch of outer face of inner 

wythe 

Tie-HVR-195VB-Surface-Mounted 

Rubble Stone Anchor System with 

Vertical J-Hook (nine [9] ga) 

Exterior metal stud cavity walls with 

stone veneer and bluestone 

wainscot sill and water table 

Size the lengths to extend to within one (1) 

inch of outside face of outer wythe and 

within one (1) inch of outer face of inner 

wythe 

#120 Horizontal Joint Reinforcement-

Truss type  

(nine [9] ga) 

Solid interior and exterior masonry 

walls: single wythe interior walls with 

collar joints. 

Two (2)-inches less in width than the actual 

thickness of the partition. Corners and 

intersections shall be reinforced with the 

same type as wall reinforcing 

#140 Horizontal Joint Reinforcement-

Truss type  

(nine [9] ga) 

Solid interior masonry walls: multi 

wythe interior walls with collar joints. 

Two (2)-inches less in width than the actual 

thickness of the partition. Corners and 

intersections shall be reinforced with the 

same type as wall reinforcing 

Lox-All #180 TJ Dub'l Loop-Lok Truss 

with #120 Horizontal Joint 

Reinforcement-Truss type  

(nine [9] ga) 

Interior masonry chase walls with a 

separation of four (4) inches to ten 

(10) inches with collar joints. 

Size the lengths to extend to within one (1) 

inch of outside face of outer wythe 

 

#Spyra-Lox Rebar-Joint Tie (nine  

[9] ga.) galvanized 
For overlap and placement of rebars 

Conform to overlap requirement  

Size ties to rebar size as to accommodate 

varying overlap requirements  

#315 Flexible Dovetail Wire Tie (one-

fourth [1/4]-inch) and #305 Dovetail Slot 

Whenever stone veneer abuts 

concrete walls or framework 

Size the lengths to extend to within one (1) 

inch of outside face of outer wythe 

#315-BL Flexible Dovetail Wire Tie (one-

fourth [1/4]-inch) with Continuous Wire 

(nine [9] ga.) and #305 Dovetail Slot 

Whenever masonry abuts concrete 

walls or framework 

Size the lengths to extend to within one (1) 

inch of outside face of outer wythe 

 

#PTA-310 - Partition Type Anchors 
Anchorage to concrete slab and 

beams 

Use with a sash block. Insert twelve (12)-

inch long anchor to engage bond beam set 

below. 

#PTA-420 - Partition Type Anchors 

Anchorage to existing concrete slab 

and beams and or steel beam 

flanges. Use with a sash block 

Use with a sash block. Insert twelve (12)-

inch long anchor to engage bond beam set 

below. 

#- RB &RB -Twin Re-Positioners, nine 

(9) ga Hot dipped galvanized 

For all reinforcing place filled GFB 

or CMU cores. 
Size according to masonry unit thickness 

END OF SECTION 
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DIVISION 04 

MASONRY WORK 

(Filed Sub Bid Required) 

 

SECTION 04 22 23.23 

PREFACED CONCRETE UNIT MASONRY 

PART 1 – GENERAL 

1.01 FILED SUB-BID REQUIREMENTS 

A. This Section is part of the filed sub-bid for Division 04 –Masonry Work. See Division 04 

Masonry. 

1.02 SUMMARY 

A. Section includes, but is not limited to, all Work associated with prefaced concrete unit 

masonry. 

B. Section Includes: 

1. Prefaced Concrete Unit as specified herein shall include, but not be limited to,  

ground face concrete masonry units, split face concrete masonry units, corner 

stone and time capsule, and all accessories and appurtenances.  

1.03 PAYMENT 

A. There is no separate payment provision for this Section.  

1.04 RELATED SECTIONS 

A. Section 04 05 13 – Masonry Mortaring 

B. Section 04 05 16 – Masonry Grouting 

C. Section 04 05 19 – Masonry Anchorage and Reinforcing 

D. Section 07 60 00 – Sheet Metal Flashing and Trim 

1.05 REFERENCES 

A. ASTM C90 – Standard Specification for Loadbearing Concrete Masonry Units 

B. ASTM C140 – Standard Test Methods for Sampling and Testing Concrete Masonry 

Units and Related Units 
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C. ASTM C744 – Standard Specification for Prefaced Concrete and Calcium Silicate 

Masonry Units 

D. ASTM C780 – Standard Test Method for Preconstruction and Construction Evaluation of 

Mortars for Plain and Reinforced Unit Masonry 

E.  ASTM E514  - Standard Test Method for Water Penetration and Leakage Through 

Masonry 

F. Masonry Standards Joint Committee (MSJC): 

1. ACI 530/ASCE 5/TMS 402 – Building Code Requirements for Masonry Structures 

2. ACI 530.1/ASCE 6/TMS 602 – Specification for Masonry Structures 

G. MSBC  - Massachusetts State Building Code. 

1.06 DESCRIPTION 

A. Not Used. 

1.07 QUALITY ASSURANCE 

A. Requirements of Regulatory Agencies: Wherever a fire-resistance classification is shown 

or scheduled for unit masonry construction (four [4]-hour, three [3]-hour, and similar 

designations), provide masonry accessories, masonry units and unit masonry 

construction complying with the requirements established by Underwriters Laboratories 

(UL) and other governing authorities having jurisdiction at the Project Site. 

B. Source Quality Control: Provide all masonry specified herein from the same 

manufacturer. 

C. Sample Panel: The Contractor shall erect sample panel. 

1. The sample panel shall include facing veneer, bond pattern, mortar color, tooled 

joints, control joints, insulation, reinforcing, all masonry accessories and backup. 

2. Upon approval, the sample panel shall remain in place for the duration of masonry 

construction and shall be used as a basis of comparison for all masonry Work. 

3. After final approval of finished masonry Work by the Engineer, the Contractor shall 

demolish the sample panel, and shall perform all Site restoration Work. 

4. Sample Panels: Prior to installation of unit masonry Work, but after Engineer’s 

approval of samples, erect job mock-ups using materials, pattern bond and joint 

tooling shown or specified for final Work. Build mock-ups at the Site, in location 

approved by the Engineer, of full thickness and approximately four (4)-feet wide by 

four (4)-feet high with four (4)-feet returns on both sides, unless otherwise shown. 

Indicate the proposed range of color, texture, and workmanship to be expected in 
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the completed Work in each area of the Work. Obtain Engineer's acceptance of 

visual qualities of the mock-ups before start of masonry Work. Retain and protect 

mock-ups during construction as a standard for judging completed masonry Work. 

Do not alter, move, or destroy mock-ups until given written permission by 

Engineer. Masonry construction that does not meet the standards approved on the 

job mock-ups shall be removed and rebuilt as required by Engineer. Provide mock-

ups of the portions of the unit masonry partition intersection showing all special 

shapes to be used in the Work. 

1.08 SUBMITTALS 

A. The Contractor shall prepare and submit for approval catalog cuts, drawings, and 

reference materials in accordance with Section 01 33 00 – Submittal Procedures. 

Submittals shall include the following: 

1. Samples: The Contractor shall submit three (3) samples each of all prefaced 

concrete masonry units that are representative of the full range of color, shading 

and texture of the material to be provided. 

2. Test Reports: The Contractor shall submit material test reports or manufacturer’s 

certificate of compliance for  preface concrete masonry units, concrete masonry 

units, and decorative concrete masonry units. 

B. Working Drawings: Submit for approval the following: 

1. Copies of manufacturer’s specifications and installation instructions for each 

masonry accessory required. Include data substantiating that materials comply 

with specified requirements. 

2. Provide drawings and material schedules showing all dimensions and sizes of 

masonry accessories coordinated with unit masonry construction Work, and other 

Work in which masonry accessories will be embedded, be supported from, or 

restrain. 

3. Indicate methods for identifying and coordinating, at the Site, the location and 

accurate placement of each masonry accessory in unit masonry construction as 

the Work progresses. Indicate by letter of transmittal that items which must be 

installed in the shop have been received in time for proper sequencing of the Work 

to avoid delays. 

4. Complete layout of all unit masonry walls showing modular planning and all special 

shapes to be used in the Work. Show all details for each condition encountered in 

the Work. Provide plan and elevation views drawn at one-quarter (1/4)-inch scale 

and details drawn at one and one-half (1 ½)-inch scale. Show all items required to 

be built into unit masonry construction. 

5. Masonry control joint locations and details. 

La
st

 M
od

ifi
ed

: 0
2/

28
/2

02
4 

at
 1

0:
41

A
M

 E
S

T



 

90398-004/February 2024 04 22 23.23-4  Prefaced Concrete Unit Masonry 

6. Drawings showing the location, extent, and accurate configuration and profile of all 

items shown, specified, and required by this and other Sections to be built into the 

unit masonry construction as the Work progresses. Provide elevations drawn at 

one-quarter (1/4)-inch scale and all details drawn at one and one-half (1-1/2)-inch 

scale. 

7. Drawings for fabrication, bending, and placement of reinforcing bars. Show bar 

schedules, diagrams of bent bars, stirrup spacing, lateral ties and other 

arrangements and assemblies as required for fabrication and placement of 

reinforcing for unit masonry construction.  

1.09 DELIVERY, STORAGE, AND HANDLING 

A. General: All products and materials shall be delivered, stored, and handled as follows. 

B. Delivery and Storage: Prefaced Concrete Unit Masonry materials delivered and stored at 

the Site shall be from approved manufacturers and sources only. 

C. Masonry Units:  

1. Masonry units shall be handled in a manner which prevents undue breakage or 

chipping. 

2. Prefaced Concrete Unit Masonry shall be unloaded using brick clamps. 

3. All masonry units shall be stored on platforms under shelter or in another approved 

manner so as to protect these materials from soil and weather. 

D. Rejection: Prefaced Concrete Unit Masonry that are warped, cracked or of inferior 

quality will be rejected. Such items shall be removed from the Site and not offered again 

for inspection. 

E. Manufactured materials, shall be delivered and stored in their original containers, plainly 

marked with identification of material and maker. Materials in broken containers, or in 

packages showing water marks or other evidence of damage, shall not be used and 

shall be removed from Site. 

1.10 SPARE PARTS, SPECIAL TOOLS, AND SUPPLIES 

A. Not Used. 

1.11 SPECIAL WARRANTY PORVISIONS / GUARANTEE PERIODS 

A. Not Used. 

1.12 DESIGN REQUIREMENTS 

A. Provide masonry accessories of sizes, dimensions, and configurations coordinated with 

unit masonry construction system component sizes, dimensions, and configurations. 
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B. Where continuous horizontal cavity wall reinforcement is specified as providing restraint 

for cavity wall insulation, coordinate dimensions with thickness of cavity wall insulation 

specified for proper clearances. 

C. Where structural steel will be provided with fireproofing do not use welded-on channel 

slots. Coordinate required offset of welded-on wire ties with depth of fireproofing. 

D. Concrete Masonry Units: Limit total moisture absorption until time of installation to the 

maximum percentage specified for Type I units for the average annual relative humidity 

as reported by the United States Weather Bureau Station nearest the Site and the 

corresponding percentage of total linear drying shrinkage of the concrete masonry units. 

E. Comply with ASTM C90 Climatic Map establishing criteria for percent annual mean 

relative humidity. 

F. Structural elements of masonry shall conform to the requirements of ACI 530/ASCE 

5/TMS 402 for materials and installation. 

G. Masonry materials and installation shall conform to the requirements of ACI 530.1/ASCE 

6/TMS 602. 

PART 2 – PRODUCTS 

2.01 MANUFACTUERS 

A. Prefaced and Concrete Masonry Units as manufactured by the following or approved 

equal: 

1. A. Jandris & Sons, 202 High Street, Gardner, MA 01440, Phone 978 632-0089, 

Web: www.ajandris.com  

2. Kingston Block & Masonry Supply Company, 1 Kieffer Lane, Kingston, NY 12401, 

Phone 845 338-9900, Web: www.kingstonblock.com 

3. Genest Concrete, 36 Wilson Street, Sanford, ME 04073, Phone 207 324-3250, 

Web: www.genest-concrete.com 

4. CarbonX  CMU, A. Jandris & Sons, 202 High Street, Gardner, MA 01440, Phone 

978 632-0089, Web: www.ajandris.com 

B. Integral block water resistive additive shall be provided in accordance with 

manufacturer’s requirements for Preface Masonry Units and Corner Stone Unit. 

C. Corner Stone Unit as manufactured by the following or approved equal: 

1. Continental Cast Stone/ Marcstone, Web: www.continentalcaststone.com 

2. Russell Stone Products, Web: www.russellstoneproducts.com 
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3. Heritage Cast Stone, Web: www.heritagecaststone.com  

D. Stainless Steel Waterproof Time Capsule as manufactured by the following or approved 

equal: 

1. Heritage Time Capsules, Web: www.heritagetimecapsules.com 

2. Future Packaging and Preservation, Web: www.futurepkg.com 

3. Time Capsules, Inc., Web: www.timecapsulesinc.com  

2.02  MATERIALS 

A. Concrete Masonry Units: Concrete masonry units shall be manufactured with lightweight 

aggregate and shall be provided as follows: 

1. Hollow Load-Bearing Units: Hollow load-bearing units shall conform to ASTM C90, 

Type II for exterior walls, foundation walls, interior load-bearing and nonload-

bearing walls and partitions. Units shall have a compressive strength of three 

thousand (3,000) psi over the net area. 

2. Solid Load-Bearing Units: Solid load-bearing units shall conform to ASTM C90, 

Type II, except units exposed to weather shall be Grade U. Solid units shall be 

provided for masonry bearing under structural framing members and for 

fireproofing of steel structural members. Units shall have a compressive strength 

of three thousand (3,000) psi over the net area. 

3. Special Shapes: Special shapes, such as closures, header units, and jamb units 

shall be provided as necessary to complete the Work. Special shape units shall 

conform to the applicable provisions for the units with which they are used. 

4. Recycle Content: Replacement of cement portion of Concrete Masonry Units of a 

minimum of either twenty percent (20%) post-consumer content or thirty-eight 

percent (38%) pre-consumer recycled content. 

5. Face Size: Seven and five-eighths (7-5/8)-inch by fifteen and five-eighths (15-5/8)-

inch, unless noted otherwise. 

 

B. Ground Face Concrete Masonry Veneer Units (GFB): Provide pre-finished integrally 

colored units with one or more faces ground to expose the variegated colors of the 

natural aggregates with water resistive additive with a minimum cured strength and 

durability equal to the concrete masonry units. The ground faced surface shall have a 

factory applied integral water repellant  or UV cured acrylic or water-based coating 

system in accordance with manufacturer’s specifications. Provide the following: 
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1. Manufacturer's units complete selection of all standard and custom colors for final 

selection by the Engineer. The Engineer will select a maximum of eight (8) colors 

for the Work. 

2. Recycle Content: Replacement of cement portion of Ground Face Masonry Units 

of a minimum of either twenty percent (20%) post-consumer content or thirty-eight 

percent (38%) pre-consumer recycled content. 

3. Color, surface texture, and aggregate uniform within the normal range established 

by sample submission and as approved by the Engineer. 

4. Provide white sand mortar for white units and mortar color matching the units 

selected. Mortar color match to units are provided by the manufacturer of Ground 

Faced Concrete Masonry Units. 

5. Face Size: Seven and five-eighths (7-5/8)-inch by fifteen and five-eighths (15-5/8)-

inch. 

C. Split Face Masonry Units 

1. Manufacturer's units complete selection of all standard and custom colors for final 

selection by the Engineer. The Engineer will select a maximum of eight (8) colors 

for the Work. 

2. Color, surface texture, and aggregate uniform within the normal range established 

by sample submission and as approved by the Engineer. 

3. Provide white sand mortar for white units and mortar color matching the units 

selected. Mortar color match to units are provided by the manufacturer of Split 

Faced Concrete Masonry Units. 

4. Face: Standard split face. 

5. Face Size: Three and five-eighths (3-5/8)-inch by fifteen and five-eighths (15-5/8)-

inch. 

D. Corner Stone – provide corner stone to receive Time Capsule in pocket size to allow for 

time capsule to fit with rear of corner stone. Face of date stone to match in module size 

and align with face of stone veneer as specified under Section 04 43 13 Stone Masonry 

and set within cold-formed metal framed backup wall assembly. Date lettering shall be 

V-cut incised numerals and letters A.D. and year of project completion. Corner stone will 

have finish on all exposed surfaces. Position will be set as indicated on the contract 

drawings. Corner Stone to comply with the following: 

1. Material Test Reports: For each mix required to produce cast stone, based on 

testing according to ASTM C 1364. 

2. General: Comply with ASTM C 1364 and the following: 
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a. Portland Cement: ASTM C 150, Type I or Type III, containing not more than 

0.60 percent total alkali when tested according to ASTM C 114. Provide 

natural color or white cement as required to produce cast stone color to 

match stone veneer as specified in Section 04 43 13 Stone Masonry. 

b. Admixtures: Use only admixtures specified or approved in writing by 

Architect. 

c. Do not use admixtures that contain more than 0.1 percent water-soluble 

chloride ions by mass of cementitious materials. Do not use admixtures 

containing calcium chloride. 

d. Use only admixtures that are certified by manufacturer to be compatible with 

cement and other admixtures used. 

e. Air-Entraining Admixture: ASTM C 260. [ Add to mixes for units exposed to 

the exterior at manufacturer's prescribed rate to result in an air content of 4 

to 6 percent, except do not add to zero-slump concrete mixes.] 

f. Water-Reducing Admixture: ASTM C 494/C 494M, Type A. 

g. Water-Reducing, Retarding Admixture: ASTM C 494/C 494M, Type D. 

h. Water-Reducing, Accelerating Admixture: ASTM C 494/C 494M, Type E. 

i. Coarse Aggregates: quartz, complying with ASTM C 33; gradation and 

colors as needed to produce required cast stone textures and colors. 

j. Fine Aggregates: Natural sand or crushed stone complying with ASTM C 33, 

gradation and colors as needed to produce required cast stone textures and 

colors. 

E. Integral Water Resistive Additive: Shall comply with the following ASTM standards: 

1. ASTM E514 – display no penetration of water during seventy-two (72)-hours of 

testing. Rating class E no dampness reported. 

2. ASTM C140 – shall exceed strength standards in all cases when compared with 

control blocks. 

3. ASTM C780 – mortar cures average twelve percent (12%) greater compressive 

strength. 

F. Masonry Anchorage and Reinforcing: Masonry Anchorage and Reinforcing shall be in 

accordance with Section 04 05 19 – Masonry Anchorage and Reinforcing. 

G. Mortar Materials: Mortar materials shall be in accordance with Section 04 05 13 – 

Masonry Mortaring. 
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H. Grout Materials: Grout materials shall be in accordance with Section 04 05 16 – Masonry 

Grouting. 

2.03 FABRICATION / ASSEMBLING / FINISHES 

A. Manufacturing Requirements: 

1. Hollow and Solid Load-Bearing Units: ASTM C 90 

2. Normal Weight Aggregates: ASTM C 33. 

3. Light Weight Aggregates: ASTM C 331. 

4. Portland Cements: ASTM C 150. 

5. Compressive Strength: ASTM C140, 3500 psi minimum on the net area.. 

2.04 SOURCE QUALITY CONTROL / SHOP TESTS 

A. Not Used. 

PART 3 – EXECUTION 

3.01 EXAMINATION / PREPARATION 

A. It is required that personal protective equipment be used for all masonry Work in 

accordance with OSHA requirements. Do not mix more material than can be used within 

thirty (30) minutes. Discard any mixed material that has been unused for thirty (30) 

minutes or more.  

B. Leave openings for equipment, piping, ducts, and other items to be installed subsequent 

to starting of unit masonry construction. After installation of said items, complete unit 

masonry construction to match Work immediately adjacent to openings. 

C. Environmental Conditions: Refer to Section 04 05 13 – Masonry Mortaring, Article 

3.02.C, for Environmental Condition requirements for masonry Work. 

3.02 INSTALLATION 

A. Unit Condition: Prefaced concrete masonry units shall be placed dry with no previous 

wetting. 

B. Use full size units without cutting wherever possible. Provide special unit masonry 

shapes for all transitions and intersections. Do not field-cut special shapes from regular 

unit masonry shapes or substitute other alternatives for the use of special unit masonry 

shapes. 
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C. Build cavity and composite walls and other masonry construction to full thickness shown. 

Build interior masonry walls that are visible from both sides in the finished Work, using 

single wythe of masonry prefaced on both sides to actual widths of masonry units. 

Prefaced masonry units shall be continuous over the entire plan of the wall including 

walls which continue behind fixtures, equipment, furniture, lockers, and similar items. 

D. Coursing: Masonry walls shall be carried up level and plumb all around. Do not carry up 

one section of the walls in advance of the others, unless specifically approved. Heights 

of masonry shall be checked with an instrument at each floor, and at sills and heads of 

openings, to maintain the level of walls. Masonry courses shall be maintained to a 

uniform dimension. Vertical and horizontal joints shall be formed to a uniform thickness. 

Concrete masonry units shall be laid in running bond. One (1) unit and one (1) mortar 

joint shall be coursed to equal eight (8) inches. Mortar joints shall be tooled to be 

concave. 

E. Placing and Bonding: Masonry units shall be placed in a full bed of mortar, with full head 

joints, and shall be uniformly jointed with other Work. 

F. Bond: Concrete masonry units shall be laid in a running bond pattern with vertical joints 

aligned with joints in alternative courses above and below. 

1. Mortar Removal: Excess mortar shall be removed as the installation progresses. 

2. Corners and Intersections: Intersections and external corners shall be interlocked. 

Horizontal reinforcing shall be spliced at intersections and corners with a six (6)-

inch overlap of side rods. 

3. Adjustment: Do not shift or tap masonry units after mortar has achieved initial set. 

Where adjustment must be made, mortar shall be removed and replaced with new 

mortar. 

4. Cutting: Job Site cutting of exposed masonry units shall be performed with power 

masonry saws to provide straight, clean, unchipped edges. Broken masonry unit 

corners or edges shall not be allowed. 

5. Flush Joints: Mortar joints shall be cut flush where porccelain wall tile is to be 

installed. 

6. Control Joints: Nonload-bearing masonry partitions shall be isolated from vertical 

and horizontal structural framing members with control joints. 

7. Placing Metalwork: Structural steelwork, bolts, anchors, inserts, plugs, ties, lintels, 

and miscellaneous metalwork specified in other Sections, shall be placed and built 

into position as the installation progresses. 

8. Extent of Masonry: Masonry partitions and walls shall extend from the floor to the 

bottom of floor or roof construction above, unless otherwise indicated. 
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9. Bonding and Anchoring: Walls and partitions shall be structurally bonded or 

anchored to each other and to concrete walls, beams, columns, and wall and roof 

diaphragms. Nonload-bearing walls and partitions shall be anchored to 

construction above in a manner that provides appropriate lateral stability and 

vertical movement of floor and roof construction above. 

10. Preparation for New Work: Unfinished masonry shall be stepped back for joining 

with new masonry. Toothing will not be permitted.  

11. Prefaced concrete masonry units shall be laid in a running bond pattern. All 

vertical exterior corners are to be bullnose shape. 

12. Units shall be hand selected from the stock of more than one (1) pallet at a time in 

order to help insure uniform distribution of possible color differences in material. 

13. Mortar joints in prefaced concrete masonry units shall be raked back minimum of 

one-quarter (1/4) inch, allowed to cure for twenty-four (24) hours, and then shall be 

pointed using pointing mortar with waterproofing additive as specified in Section 04 

05 13 – Masonry Mortaring. 

14. Bed and Head Joints: The first course of concrete masonry units shall be laid in a 

full bed of mortar for the full width of the unit. Bed joints of concrete masonry units 

shall be formed by applying the mortar to the entire top surfaces of the inner and 

outer face shells, and head joints shall be formed by applying the mortar for a 

width of about one (1) inch to the ends of the adjoining units laid previously. Joints 

shall be mortared smooth, not furrowed, and of such thickness that mortar will be 

forced out of the joints as the units are being placed in position. Where anchors, 

bolts, reinforcing and ties occur within the cells of the units, such cells shall be 

filled solid with grout as the Work progresses. 

G. Horizontal Joint Reinforcement and Anchorages: shall be in accordance with Section 04 

05 19 – Masonry Anchorage and Reinforcing. 

H. Control Joints: Preformed control joint material shall be installed in continuous lengths. 

Butt and corner joints shall be sealed in accordance with manufacturer’s instructions. 

Control joints shall be sized as indicated on the Contract Drawings. Horizontal joint 

reinforcement shall not continue through control joints. 

I. Built-In Work: Metal door and window frames, fabricated metal frames, louvered 

openings, anchor bolts, pipes, ducts, conduits, plates, and items specified in other 

sections shall be built in as the Work progresses. Items shall be built in plumb and level. 

Frame voids shall be filled solid with grout. Adjacent masonry cores shall be filled with 

grout for a minimum of twelve (12) inches beyond the framed openings. Do not build in 

organic materials subject to deterioration. 

J. Tolerances: Masonry Work shall meet the tolerances specified in ACI 530.1/ASCE 6-

95/TMS 602. 
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1. Variation from Plumb: For lines and surfaces of columns, walls, and rises, do not 

exceed one-quarter (1/4) inch in ten (10) feet, or three-eighths (3/8) inch in a story 

height or twenty (20) feet maximum, nor one-half (1/2) inch in forty (40) feet or 

more. Except for external corners, expansion joints and other conspicuous lines, 

do not exceed one-quarter (1/4) inch in any story or twenty (20) feet maximum, nor 

one-half (1/2) inch in forty (40) feet or more. 

2. Variation from Level: For lines of exposed lintels, sills, parapets, horizontal 

grooves and other conspicuous lines, do not exceed one-quarter (1/4) inch in any 

bay or twenty (20) feet maximum, nor three-quarters (3/4) inch in forty (40) feet or 

more. 

3. Variation from Linear Building Line: For position shown in Contract Drawings and 

related portion of columns, walls and partitions, do not exceed one-half (1/2) inch 

in any bay or twenty (20) feet maximum, nor three-quarters (3/4) inch in forty (40) 

feet or more. 

4. Variation in Cross-Sectional Dimensions: For columns and thickness of walls, from 

dimensions shown, do not exceed plus or minus one-quarter (1/4) inch. 

K. Cutting and Fitting: Masonry shall be cut and fit for chases, pipes, conduit, sleeves, 

grounds, and other items specified elsewhere. The Work shall be coordinated to provide 

correct size, shape, and location. 

L. Waterproofing Course: A waterproofing course of flashing as specified in Section 07 60 

00 – Sheet Metal Flashing and Trim shall be provided where shown, and at the following 

locations: at the bottom of masonry walls, at water tables, at points where roofs adjoin 

exterior masonry walls, at lintels, below louver sills and window sills, under architectural 

masonry coping and at other locations shown on the Contract Drawings. 

M. Laying Masonry Walls, General: Lay out walls in advance for accurate spacing of 

surface pattern bond with uniform joint widths and to properly locate openings, masonry 

control joints, returns and offsets. Avoid the use of less than half size units at corners, 

jambs and wherever possible at other locations. 

1. Lay up walls plumb and true to comply with specified tolerances, with courses 

level, accurately spaced and coordinated with other Work. 

2. Provide minimum bearing at each jamb, of four (4) inches for openings less than 

six (6) feet zero (0) inches wide, and eight (8) inches for wider openings.  

3. On concrete unit masonry walls where pattern bond remains visually exposed, 

increase minimum bearing of masonry lintels to maintain continuity of joint pattern 

of wall and install so as to be indistinguishable from surrounding masonry. 

N. Collar Joints: 
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1. Fill the vertical space between wythes solidly with mortar by parging the in place 

wythe and shoving units into the parging, for the locations by not limited to the 

following: 

2. All exterior and interior and or multi wythe (except do not fill cavity of cavity wall 

construction), walls and partitions. 

O. Mortar Color and Texture: 

1. Lay all concrete unit masonry using mortar of natural color. 

2. Lay all prefaced concrete unit masonry Work using mortar of natural color. Rake 

as specified to receive pointing mortar. 

P. Hand select prefaced masonry units to assure uniform continuity of finished surfaces 

from unit to unit. 

Q. Pointing: During the tooling of joints, enlarge any voids or holes, except weep holes, and 

completely fill with mortar. Point up all joints at corners, openings, and adjacent Work to 

provide a neat, uniform appearance, properly prepared for application of sealant 

compounds. 

R. Masonry Mortaring shall be in accordance with Section 04 05 13 – Masonry Mortaring. 

S. Grouting shall be in accordance with Section 04 05 16 – Masonry Grouting. 

3.03 FIELD TESTING / QUALITY CONTROL 

A. Sample Panel: Masonry Work shall not be started until the specified Sample Panel has 

been approved. The Sample Panel shall be used as a standard for comparison of 

masonry Work. Sample Panel shall be destroyed only after all masonry Work has been 

completed and approved by the Engineer. 

B. Remove and replace masonry units that are loose, chipped, broken, stained or otherwise 

damaged, or if units do not match adjoining units as intended. Provide new units to 

match adjoining units and install in fresh mortar or grout, pointed to eliminate evidence of 

replacement. 

3.04 STARTUP / DEMONSTRATION 

A. Not Used. 

3.05 ADJUSTING / PROTECTION / CLEANUP 

A. General: After mortar has set, new masonry Work shall be cleaned as follows: 

1. All masonry: All excess mortar and mortar smears shall be removed. Any defective 

mortar shall be removed and replaced, matching adjacent Work. Nonmetallic tools 

shall be used in all cleaning operations. 
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2. Concrete Masonry and Prefaced Masonry: Areas to be cleaned shall be soaked 

with water, then scrubbed, followed by a rinse with clean water. Fiber brushes 

shall be used to apply the cleaning solution and to wash the blockwork. Do not 

allow the acid solution to come in contact with metalwork, blockwork and 

stonework below the area being cleaned shall be kept wet during the cleaning 

process. Cleaning product shall be Light Duty Concrete Cleaner (dilution one [1] to 

three [3] parts clean water) as manufactured by Prosoco or approved equal. 

B. Protection: At all times, surfaces of masonry on which Work is not being performed shall 

be protected. When rain or snow is imminent, and Work is discontinued, tops of exposed 

masonry walls and similar surfaces shall be covered with a strong waterproof 

membrane, well secured in place. 

C. Protection of Finished Work: Protective boards shall be provided at exposed external 

corners susceptible to damage by construction activities, without damaging completed 

Work. 

END OF SECTION 
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DIVISION 04 

MASONRY WORK 

(Filed Sub Bid Required) 

 

SECTION 04 43 00 

STONE MASONRY 

PART 1 – GENERAL 

1.01 FILED SUB-BID REQUIREMENTS 

A. This Section is part of the filed sub-bid for Division 04 –Masonry Work. See Division 04 

Masonry. 

1.02 SUMMARY 

A. Section includes, but is not limited to, all Work associated with stone masonry. 

B. Stone masonry units as specified herein include, but are not limited to, fieldstone rough 

square and rectangular, adhered thin stone veneer, bluestone wainscot sill, bluestone 

coping, anchorage and all accessories and appurtenances. 

C. Stone masonry unit items shall be provided where shown on the Contract Drawings, 

specified in the Specifications, or as required for a complete installation.  

1.03 PAYMENT 

A. There is no separate payment provision for this Section.  

1.04 RELATED SECTIONS 

A. Section 04 05 13 – Masonry Mortaring 

B. Section 04 05 16 – Masonry Grouting 

C. Section 04 05 19 – Masonry Anchorage and Reinforcing 

D. Section 04 22 23.23 – Prefaced Concrete Unit Masonry 

E. Section 07 60 00 – Sheet Metal Flashing and Trim 

1.05 REFERENCES 

A. ASTM A276 – Standard Specification for Stainless Steel Bars and Shapes 
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B. ASTM C97 – Standard Test Methods for Absorption and Bulk Specific Gravity of 

Dimension Stones 

C. ASTM C99 – Standard Test Method for Modulus of Rupture of Dimension Stone 

D. ASTM C170 - Standard Test Method for Compressive Strength of Dimension Stone 

E. ASTM C482 - Standard Test Method for Bond Strength of Ceramic Tile to Portland 

Cement Paste 

F. ASTM C615 – Standard Specification for Granite Dimension Stone 

G. ASTM C616 – Standard Specification for Quartz-Based Dimension Stone 

H. ASTM C880 - Standard Test Method for Flexural Strength of Dimension Stone 

I. ASTM C1354 - Standard Test Method for Strength of Individual Stone Anchorages in 

Dimension Stone 

J. ASTM C1515 – Standard Guide for Cleaning of Exterior Dimension Stone 

K. ASTM E514/E514M - Standard Test Method for Water Penetration and Leakage 

Through Masonry 

L. National Building Granite Quarries Association 

M. Masonry Standards Joint Committee (MSJC): 

1. ACI 530/ASCE 5/TMS 402 - Building Code Requirements for Masonry Structures 

2. ACI 530.1/ASCE 6/TMS 602 - Specification for Masonry Structures 

N. MSBC Massachusetts State Building Code.  

1.06 DESCRIPTION 

A. Not Used. 

1.07 QUALITY ASSURANCE 

A. Specifications: Stone masonry unit materials and installation shall conform to the 

requirements of ASTM C615. 

B. Source Quality Control: Provide all metal sheet, wire, plate, and bar stock masonry 

accessories from the same manufacturer. 

C. Sample Panel: The Contractor shall erect sample panel in coordination with 

Specification 04 22 23.23 Prefaced Concrete Unit Masonry. 
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1. The sample panel shall include elements typical of the stonework on this project. 

2. Upon approval, the sample panel shall remain in place for the duration of stone 

masonry construction and shall be used as a basis of comparison for all stone 

masonry work. 

3. After final approval of finished stone masonry work by the Engineer, the Contractor 

shall demolish the sample panel, and shall perform all site restoration work. 

1.08 SUBMITTALS 

A. The Contractor shall prepare and submit for approval catalog cuts, drawings, and 

reference materials in accordance with Section 01 33 00 – Submittal Procedures. 

Submittals shall include the following: 

1. Samples: The Contractor shall submit three (3) samples each of  stone that are 

representative of the full range of color, shading, texture, and size of the material 

to be provided. 

2. Shop Drawings: The Contractor shall submit cutting and setting drawings 

indicating sizes, dimensions, sections and profiles of stones, along with 

arrangement and provisions for jointing, supporting, anchoring, and bonding 

stonework. Shop Drawings shall include relationship with, attachment to, and 

reception of all related Work. 

3. Test Reports: The Contractor shall submit material test reports of tests performed 

on stone masonry units in accordance with ASTM C99 for Modulus of Rupture and 

ASTM C170 for Compressive Strength. 

1.09 DELIVERY, STORAGE, AND HANDLING 

A. Delivery of Materials: 

1. Materials shall not be delivered to the project site before the time of installation. 

2. Stone masonry unit materials delivered and stored at the site shall be from 

approved manufacturers and sources only. 

3. Materials shall be delivered in sufficient quantities to allow continuity of the Work. 

B. Storage of Materials: 

1. Materials shall be stored in original, undamaged containers with manufacturer's 

labels and seals intact. 

2. All stone masonry units shall be stored on non-staining wood skids or pallets under 

shelter, or covered with non-staining waterproof membrane so as to protect these 

materials from soil and weather. 

La
st

 M
od

ifi
ed

: 0
2/

28
/2

02
4 

at
 1

0:
41

A
M

 E
S

T



 

90398-004/February 2024 04 43 00-4  Stone Masonry 

3. Damage to materials during storage shall be prevented primarily by minimizing the 

amount of time they are stored at the project site before being incorporated into 

construction systems. 

C. Handling of Materials: 

1. Materials shall be handled in such a way to avoid damage or breakage. 

2. Stone masonry units shall be lifted using wide-belt slings. Pinch bars, wrecking 

bars, wire ropes, or ropes containing tar or other substances which might cause 

staining or damage shall not be used. 

3. Materials shall not be exposed to detrimental conditions or physical damage.  

Materials which are so exposed shall be permanently removed from the project 

site and shall not be incorporated into the Work. 

4. Materials shall be handled in such a manner so as to prevent inclusion of foreign 

materials. 

5. Packages or containers shall not be opened until all necessary preparatory work is 

complete and installation is to begin immediately.  Materials shall not be allowed to 

become wet or soiled or covered with ice or snow. 

D. Rejection: Stone Masonry units that are warped, cracked or of inferior quality will be 

rejected. Such items shall be removed from the Site and not offered again for inspection. 

E. Manufactured materials, shall be delivered and stored in their original containers, plainly 

marked with identification of material and maker. Materials in broken containers, or in 

packages showing water marks or other evidence of damage, shall not be used and 

shall be removed from Site. 

1.10 SPARE PARTS, SPECIAL TOOLS, AND SUPPLIES 

A. Not Used. 

1.11 SPECIAL WARRANTY PROVISIONS / GUARANTEE PERIODS 

A. Not Used. 

1.12 DESIGN REQUIREMENTS 

A. Provide stone masonry accessories of sizes, dimensions, and configurations 

coordinated with unit masonry construction system component sizes, dimensions, and 

configurations. 

B. Where continuous horizontal cavity wall reinforcement is specified as providing restraint 

for cavity wall insulation, coordinate dimensions with thickness of cavity wall insulation 

specified for proper clearances. 
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C. Where structural steel will be provided with fireproofing do not use welded-on channel 

slots. Coordinate required offset of welded-on wire ties with depth of fireproofing. 

PART 2 – PRODUCTS 

2.01 MANUFACTURERS 

A. Fieldstone as manufactured by the following or approved equal: 

1. Connecticut Stone, 138 Woodmont Rd., Milford CT 06460, Phone: 203-882-1000, 

Web: www.connecticutstone.com 

2. Bedford Stone, 284 Adams St., Bedford Hills NY 12401, Phone: 914-666-6404, 

Web: www.bedfordstone.com 

3. O&G Industries, 112 Wall St., Torrington CT 06790, Phone 860-489-9261, Web: 

www.ogind.com 

4. Stoneyard Stone, 2 Spectacle Road, Littleton, MA 01460, Phone 978 742-9800, 

Web: www.stoneyard.com 

B. Adhered Thin Stone Veneer as manufactured by the following or approved equal: 

1. Connecticut Stone, 138 Woodmont Rd., Milford CT 06460, Phone: 203-882-1000, 

Web: www.connecticutstone.com 

2. Bedford Stone, 284 Adams St., Bedford Hills NY 12401, Phone: 914-666-6404, 

Web: www.bedfordstone.com 

3. O&G Industries, 112 Wall St., Torrington CT 06790, Phone 860-489-9261, Web: 

www.ogind.com 

4. Stoneyard Stone, 2 Spectacle Road, Littleton, MA 01460, Phone 978 742-9800, 

Web: www.stoneyard.com 

C. Bluestone Wainscot Sill as manufactured by the following or approved equal: 

1. Connecticut Stone, 138 Woodmont Rd., Milford CT 06460, Phone: 203-882-1000, 

Web: www.connecticutstone.com 

2. Bedford Stone, 284 Adams St., Bedford Hills NY 12401, Phone: 914-666-6404, 

Web: www.bedfordstone.com 

3. O&G Industries, 112 Wall St., Torrington CT 06790, Phone 860-489-9261, Web: 

www.ogind.com 

4. Stoneyard Stone, 2 Spectacle Road, Littleton, MA 01460, Phone 978 742-9800, 

Web: www.stoneyard.com 
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2.02 MATERIALS / EQUIPMENT 

A. Fieldstone: Fieldstone shall be “Boston Blend” Fieldstone comprised of weathered 

granite and quartz-based stone ranging in color from light to dark grays, tan, white, 

beige, blue, pink and blacks. Pattern rough square and rectangle: 

1. Bed thickness shall be between 3-1/2-inch and 4-1/2-inch. 

2. Course heights shall be random, varying between 8-inches and 24-inches for all 

individual stones. Heights to be used, and percentages of each shall be equally 

distributed across each façade to receive fieldstone veneer. 

3. Stone lengths shall be random, varying between 8-inches and 32-inches for all 

individual stones. 

4. All facing stone masonry shall be rock or pitch face with the arises of stone 

enclosing the rock face pitched to true lines. The face projections are to be from 

1/2-inch to 1-1/2-inch beyond the arises. 

5. Backs of all facing stone shall be sawn or roughly dressed to approximately true 

planes.  Maximum variation in bed dimension shall not exceed plus or minus 1/2-

inch . 

6. Pattern to be rough square and rectangle, ashlar pattern. 

7. Blend shall include at least 80 percent weathered granite and no more than 20 

percent quartz-based stone. 

B. Adhered Thin Stone Veneer shall be “Boston Blend” to match Fieldstone comprised of 

weathered granite and quartz-based stone ranging in color from light to dark grays, tan, 

white, beige, blue, pink and blacksbrowns and warm rust. Pattern rough square and 

rectangle: 

1. Bed thickness shall be between 3/4-inch and 1-1/2-inch. 

2. Weight per square foot: Stone should weigh no more than 15 lbs. per square foot 

for the thickest stone. 

3. Natural Formation: No open seams or starts or cracks. No high percentages of 

rusting or oxidizing minerals which may cause excess staining and bleeding after 

installation. 

4. Face area: Minimum 1/8 sq. ft. per face with minimum dimension of 2” in any 

direction. 

5. Corner stones: Minimum of 3” length on return on any exposed side of corner 

stones. 
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6. Tests: Meets or exceeds required ASTM testing levels for absorption, compressive 

strength, and flexural strength for the appropriate geological stone type. 

C. Bluestone Window Sill: Bluestone Window Sill shall be fabricated to the dimensions and 

profiles shown on the Contract Drawings. 

1. Bed thickness shall be 6-inches. 

2. Front Face height shall be 3-1/2-inches. 

3. Back Face height shall be 4-inches. 

4. Stone lengths shall be 60-inches minimum. 

5. Edge finish shall be rock face. 

6. Top shall have thermal or flamed finish. 

7. Drip edge shall be provided at bottom of sill units within ½-inch of front face. 

8. Backs of all sills shall be sawn or roughly dressed to approximately true planes.  

Maximum variation in bed dimension shall not exceed plus or minus 1/8-inch. 

D. Bluestone Water Table Sill: Bluestone Water Table Sill shall be fabricated to the 

dimensions and profiles shown on the Contract Drawings. 

1. Bed thickness shall be 6-inches. 

2. Front Face height shall be 6-inches. 

3. Back Face height shall be 8-inches. 

4. Stone lengths shall be 72-inches minimum. 

5. Edge finish shall be rock face. 

6. Top shall have thermal or flamed finish. 

7. Drip edge shall be provided at bottom of sill units within ½-inch of front face. 

8. Backs of all sills shall be sawn or roughly dressed to approximately true planes.  

Maximum variation in bed dimension shall not exceed plus or minus 1/8-inch. 

E. Masonry Anchorage and Reinforcing: Masonry Anchorage and Reinforcing shall be in 

accordance with Section 04 05 19 – Masonry Anchorage and Reinforcing. 

F. Mortar Materials: Mortar materials shall be in accordance with Section 04 05 13 – 

Masonry Mortaring. 
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G. Grout Materials: Grout materials shall be in accordance with Section 04 05 16 – Masonry 

Grouting. 

H. Accessories: Extruded Metal Tee shape: provide 7/8-inch wide by 11/16-inch joint depth. 

Purity grade lead coping stone joint cover as manufactured by LITSCO, 76-11 88th St. 

Glendale, NY; Nuclead, 415 North Elm Street, West Bridgewater, MA; or approved 

equal. 

 

2.03 FABRICATION / ASSEMBLING / FINISHES 

A. Not Used. 

2.04 SOURCE QUALITY CONTROL / SHOP TESTS 

A. Not Used. 

PART 3 – EXECUTION  

3.01 EXAMINATION / PREPARATION 

A. It is required that personal protective equipment be used for all masonry Work in 

accordance with OSHA requirements. Do not mix more material than can be used within 

thirty (30) minutes. Discard any mixed material that has been unused for thirty (30) 

minutes or more.  

B. All stone setting shall be done by competent stone setters, in accordance with approved 

shop drawings . 

C. Leave openings for equipment, piping, ducts, and other items to be installed subsequent 

to starting of stone masonry construction. After installation of said items, complete stone 

masonry construction to match Work immediately adjacent to openings. 

D. No stone masonry work shall be done when the ambient temperature is below 35 

degrees. 

E. No masonry shall be built on or with frozen materials and any work that has been 

damaged by freezing shall be removed. 

F. Environmental Conditions: Refer to Section 04 05 13 – Masonry Mortaring, Article 

3.02.C, for Environmental Condition requirements for masonry Work. 

3.02 INSTALLATION 

A. Stone Masonry Unit Condition: Before being set, all stone shall be clean and free of ice 

and frost.  Unless otherwise shown on approved shop drawings, each piece shall be 

carefully bedded in a full bed of mortar and tapped home to a full and solid bearing.  
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Particular care shall be exercised to equalize bed and joint openings and eliminate the 

need for redressing of exposed surfaces.  Exposed surfaces shall be kept free of mortar 

at all times. 

B. Fieldstone-Setting: Fieldstone shall be set in non-staining mortar, true to line and level, 

with each joint entirely filled with mortar unless otherwise indicated.   Plastic buttons 

shall be used where necessary to prevent crushing of mortar under heavy blocks. Heavy 

stone or projecting courses shall not be set until the mortar in courses underneath have 

hardened. All projecting stone shall be securely braced until the wall above it is built and 

adequately cured. 

C. Fieldstone Joints:  All joints shall be a uniform 3/8-inch in thickness with all stones set 

plumb and level. When thumb-print hard, the joints shall be tooled with a round jointer 

having a diameter 1/8-inch larger than the width of the joint. 

D. Adhered Stone Veneer Setting: Adhered Stone Veneer shall be set in non-staining 

mortar, true to line and level. Apply approximately 1/2” thick even layer of setting mortar 

to entire back of the stone and press firmly into place with full coverage and squeeze-out 

between units. Ensure a good bond before proceeding with next course. For placed units 

inadvertently bumped, remove stones and mortar and reinstall. 

E. Adhered Stone Veneer Joints: All joints shall be a uniform 3/8-inch in thickness with all 

stones set plumb and level. For filled joints, apply pointing mortar after setting mortar 

has sufficiently cured. Tool joints when pointing mortar is thumb-print hard. 

F. Bluestone-Setting: Bluestone shall be set in non-staining mortar, true to line and level, 

with each joint entirely filled with mortar unless otherwise indicated.   Plastic buttons 

shall be used where necessary to prevent crushing of mortar under heavy blocks. Heavy 

stone or projecting courses shall not be set until the mortar in courses underneath have 

hardened. All projecting stone shall be securely braced until the wall above it is built and 

adequately cured. 

G. Bluestone Joints: All joints shall be a uniform 3/8-inch in thickness. Sills and all 

projecting stone shall be set with wash surfaces, and with the vertical and top joints free 

of mortar. Face or profile of these joints shall be sealed over a backup material in 

accordance with Specification 07 90 00 – Joint Fillers, Sealants and Caulking.  Prior to 

caulking, all joints shall be primed with a saturating coat of sealant primer as 

recommended by the sealant manufacturer. 

H. Expansion and control joints shall be provided in all stonework where noted on the 

Contract Drawings and at intervals not to exceed 50 feet on centers.  Face or profile of 

these joints shall be sealed over a compatible backup material in accordance with the 

Detailed Specifications. Prior to caulking, all joints shall be primed with a saturating coat 

of sealant primer as recommended by the sealant manufacturer. 

I. Horizontal Joint Reinforcement and Anchorages: shall be in accordance with Section 04 

05 19 – Masonry Anchorage and Reinforcing. 
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J. Built-In Work: Metal door and window frames, fabricated metal frames, louvered 

openings, anchor bolts, pipes, ducts, conduits, plates, and items specified in other 

sections shall be built in as the Work progresses. Items shall be built in plumb and level. 

Frame voids shall be filled solid with grout. Adjacent masonry cores shall be filled with 

grout for a minimum of twelve (12) inches beyond the framed openings. Do not build in 

organic materials subject to deterioration. 

K. Cutting and Fitting: Masonry shall be cut and fit for chases, pipes, conduit, sleeves, 

grounds, and other items specified elsewhere. The Work shall be coordinated to provide 

correct size, shape, and location. 

L. Waterproofing Course: A waterproofing course of flashing as specified in Section 07 60 

00 – Sheet Metal Flashing and Trim shall be provided where shown, and at the following 

locations: at the bottom of masonry walls, at water tables, at points where roofs adjoin 

exterior masonry walls, at lintels, below louver sills and window sills, under architectural 

masonry coping and at other locations shown on the Contract Drawings. 

M. Laying Masonry Walls, General: Lay out walls in advance for accurate spacing of 

surface pattern blend with uniform joint widths and to properly locate openings, masonry 

control joints, returns and offsets. Avoid the use of less than half size units at corners, 

jambs and wherever possible at other locations. 

N. Mortar Color and Texture: 

1. Lay all stone masonry Work using mortar of natural color. Rake as specified to 

receive pointing mortar. 

O. Hand select stone masonry units to assure specified pattern and blend is balanced 

across each building facade. 

P. Pointing: During the tooling of joints, enlarge any voids or holes, except weep holes, and 

completely fill with mortar. Point up all joints at corners, openings, and adjacent Work to 

provide a neat, uniform appearance, properly prepared for application of sealant 

compounds. 

Q. Masonry Mortaring shall be in accordance with Section 04 05 13 – Masonry Mortaring. 

R. Grouting shall be in accordance with Section 04 05 16 – Masonry Grouting. 

3.03 FIELD TESTING / QUALITY CONTROL 

A. Sample Panel: Masonry Work shall not be started until the specified Sample Panel has 

been approved. The Sample Panel shall be used as a standard for comparison of 

masonry Work. Sample Panel shall be destroyed only after all stone masonry Work has 

been completed and approved by the Engineer. 

B. Remove and replace stone masonry units that are loose, chipped, broken, stained or 

otherwise damaged, or if units do not match adjoining units as intended. Provide new 

La
st

 M
od

ifi
ed

: 0
2/

28
/2

02
4 

at
 1

0:
41

A
M

 E
S

T



 

90398-004/February 2024 04 43 00-11  Stone Masonry 

units to match adjoining units and install in fresh mortar or grout, pointed to eliminate 

evidence of replacement. 

3.04 STARTUP / DEMONSTRATION 

A. Not Used. 

3.05 ADJUSTING / PROTECTION / CLEANUP 

A. General: After mortar has set, new stone masonry Work shall be cleaned as follows: 

1. All excess mortar and mortar smears shall be removed. Any defective mortar shall 

be removed and replaced, matching adjacent Work. Nonmetallic tools shall be 

used in all cleaning operations. 

2. Stone masonry units shall be washed with clean water and soap powder using stiff 

bristle fiber brushes. 

B. Protection: At all times, surfaces of stone masonry on which Work is not being 

performed shall be protected. When rain or snow is imminent, and Work is discontinued, 

tops of exposed stone masonry walls and similar surfaces shall be covered with a strong 

waterproof membrane, well secured in place. 

C. Protection of Finished Work: Protective boards shall be provided at exposed external 

corners susceptible to damage by construction activities, without damaging completed 

Work. 

D. Stone masonry unit components which are dislodged, damaged, expanded, broken, 

penetrated or crushed by subsequent installation operations or damaged by detrimental 

weather shall be immediately replaced with undamaged material in compliance with the 

Specifications and properly protected as specified. 

END OF SECTION
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DIVISION 05 

METALS 

(Filed Sub Bid Required) 

 

SECTION 05 00 00 

MISCELLANEOUS AND ORNAMENTAL IRON 

PART 1 – GENERAL 

1.01 DEFINITIONS 

A. FSB  Filed Sub-Bid(der) 

B. FSSB   Filed Sub-Sub Bid(der) 

1.02 FILED SUB-BID (FSB) REQUIREMENTS 

A. A FSB submitted for the work of Division 5 – Miscellaneous and Ornamental Iron shall 

include the complete work specified in all of the following Sections:  

1. Section 05 14 00 – Structural Aluminum  

2. Section 05 51 00 – Metal Stairs 

3. Section 05 51 33 – Ladders  

4. Section 05 52 00 – Guards and Railings  

5. Section 05 53 00 – Gratings, Checkered Floor Plates, and Access Doors  

6. Section 05 55 00 – Stair Treads and Nosings  

B. FSB shall comply with the requirements of Massachusetts General Laws c. 149, §44F, 

shall be submitted on the form provided in Section 00 40 01 – Forms for Filed Sub-Bid, 

at the time specified in Section 00 11 00 – Advertisement for Bids, and shall be 

accompanied by a bid deposit complying with the requirements of Massachusetts 

General Laws c. 149, §44B(2) and all other documents required by Section 00 20 00 – 

Instructions to Bidders.  

C. The work of Division 5 – Miscellaneous and Ornamental Iron is indicated on Drawing 

Nos. G-002 through G-005 – Index of Drawings and is listed on the Drawing title block 

on individual Drawings. Drawings that are denoted in the title block as requiring a Filed-

Sub-Bid Contractor, shall require a Filed-Sub-Bid Contractor for the work shown in whole 

or in part of the Drawing.   
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D. Staging and Scaffolding: 

1. Hoisting Equipment: The MISCELLANEOUS AND ORNAMENTAL IRON 

SUBCONTRACTOR shall furnish, install and maintain all mechanical hoisting 

equipment, operating personnel and rigging required for the execution of the Work 

as specified in this Section. 

2. Staging, Planking and Scaffolding: The MISCELLANEOUS AND ORNAMENTAL 

IRON SUBCONTRACTOR shall furnish, install and maintain all staging, planking 

and scaffolding up to eight feet in height required for the Work in this Section. 

E. The MISCELLANEOUS AND ORNAMENTAL IRON SUBCONTRACTOR shall furnish all 

labor, equipment and material for the complete installation of the miscellaneous metals 

as indicated on the Drawings and specified herein. 

1.03 RELATED SECTIONS  

A. Division 00 – Procurement and Contracting Requirements 

B. Division 01 – General Requirements 

C. Section 03 60 00 – Grout  

D. Section 05 05 13 – Galvanizing 

E. Section 05 05 23 – Metal Fastening 

F. Section 05 10 00 – Metal Materials 

G. Section 05 12 00 – Structural Steel 

H. Section 09 90 00 – Painting 

PART 2 – PRODUCTS (NOT USED) 

PART 3 – EXECUTION (NOT USED) 

END OF SECTION 
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SECTION 05 05 13 

GALVANIZING 

PART 1 – GENERAL 

1.01 THE REQUIREMENT 

A. Where galvanizing is called for in the Contract Documents, the galvanizing shall be 

performed in accordance with the provisions of this Section unless otherwise noted.  

1.02 RELATED WORK SPECIFIED ELSEWHERE 

A. Further requirements for galvanizing specific items may be included in other Sections of 

the Specifications. See section for the specific item in question. 

1.03 REFERENCE SPECIFICATIONS, CODES, AND STANDARDS 

A. Without limiting the generality of the other requirements of the specifications, all work 

herein shall conform to the applicable requirements of the following documents. All 

referenced specifications, codes, and standards refer to the most current issue available 

at the time of Bid. 

1. Massachusetts State Building Code 

2. ASTM A123 − Standard Specification for Zinc (Hot-Galvanized) Coatings on 

Products Fabricated from Rolled, Pressed, and Forged Steel Shapes, Plates, 

Bars, and Strip 

3. ASTM A153 − Standard Specification for Zinc Coating (Hot-Dip) on Iron and Steel 

Hardware 

4. ASTM A653 − Standard Specification for Steel Sheet, Zinc Coated (Galvanized), 

or Zinc-Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process 

5. ASTM A924 − Standard Specification for General Requirements for Steel Sheet, 

Metallic-Coated by the Hot-Dip Process 

6. ASTM A780 − Standard Practice of Repair of Damaged Hot-Dip Galvanized 

Coatings 

7. ASTM F2329 − Standard Specification for Zinc Coating, Hot-Dip, Requirements for 

Application to Carbon and Alloy Steel Bolts, Screws, Washers, Nuts, and Special 

Threaded Fasteners 

1.04 SUBMITTALS 

A. Submit the following in accordance with Section 01 33 00 − Submittal Procedures. 

0
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1. Certification that the item(s) are galvanized in accordance with the applicable 

ASTM standards specified herein. This certification may be included as part of any 

material certification that may be required by other Sections of the Specifications. 

PART 2 – PRODUCTS 

2.01 GALVANIC COATING 

A. Material composition of the galvanic coating shall be in accordance with the applicable 

ASTM standards specified herein. 

PART 3 – EXECUTION 

3.01 FABRICATED PRODUCTS 

A. Products fabricated from rolled, pressed, and forged steel shapes, plates, bars, and 

strips, 1/8 inch thick and heavier which are to be galvanized shall be galvanized in 

accordance with ASTM A123. Products shall be fabricated into the largest unit which is 

practicable to galvanize before the galvanizing is done. Fabrication shall include all 

operations necessary to complete the unit such as shearing, cutting, punching, forming, 

drilling, milling, bending, and welding. Components of bolted or riveted assemblies shall 

be galvanized separately before assembly. When it is necessary to straighten any 

sections after galvanizing, such work shall be performed without damage to the zinc 

coating. The galvanizer shall be a member of American Galvanizers Association. 

B. Components with partial surface finishes shall be commercial blast cleaned prior to 

pickling. 

C. Sampling and testing of each lot shall be performed prior to shipment from the 

galvanizer’s facility per ASTM A123. 

3.02 HARDWARE 

A. Iron and steel hardware which is to be galvanized shall be galvanized in accordance with 

ASTM A153 and ASTM F2329. 

3.03 ASSEMBLED PRODUCTS 

A. Assembled steel products which are to be galvanized shall be galvanized in accordance 

with ASTM A123. All edges of tightly contacting surfaces shall be completely sealed by 

welding before galvanizing. 

B. Assemblies shall be provided with vent and drain holes as required by the fabricator. 

Vent and drain hole sizes and locations shall be included in the structural steel shop 

drawings required in Section 05 12 00 − Structural Steel for approval. All vent and drain 

holes shall be plugged and finished to be flush with and blend in with the surrounding 
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surface. Where water intrusion can occur, the plug shall be carefully melted into the 

surrounding zinc coating using an appropriate fluxing agent.  

3.04 METAL DECK  

A. Unless noted otherwise, metal deck shall be galvanized in accordance with ASTM A653 

G90.  

B. Galvanized metal deck shall meet the requirements of ASTM A924.  

3.05 REPAIR OF GALVANIZING 

A. Galvanized surfaces that are abraded or damaged at any time after the application of 

zinc coating shall be repaired by thoroughly wire brushing the damaged areas and 

removing all loose and cracked coating, after which the cleaned areas shall be painted 

with 2 coats of zinc rich paint meeting the requirements of Federal Specification DOD-P-

21035A and shall be thoroughly mixed prior to application. Zinc rich paint shall not be 

tinted. The total thickness of the 2 coats shall not be less than 6 mils. In lieu of repairing 

by painting with zinc rich paint, other methods of repairing galvanized surfaces in 

accordance with ASTM A780 may be used provided the proposed method is acceptable 

to the Engineer. 

END OF SECTION 
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SECTION 05 05 23 

METAL FASTENING 

PART 1 – GENERAL 

1.01 THE REQUIREMENT 

A. Furnish all materials, labor, and equipment required to provide all metal welds and 

fasteners not otherwise specified, in accordance with the Contract Documents.  

1.02 RELATED WORK SPECIFIED ELSEWHERE 

A. Section 05 10 00 – Metal Materials 

B. Section 05 05 13 – Galvanizing  

C. Section 05 13 00 – Stainless Steel 

D. Section 05 12 00 – Structural Steel 

E. Section 05 14 00 – Structural Aluminum 

1.03 REFERENCE SPECIFICATIONS, CODES, AND STANDARDS 

A. Without limiting the generality of the other requirements of the specifications, all work 

herein shall conform to the applicable requirements of the following documents. All 

referenced specifications, codes, and standards refer to the most current issue available 

at the time of Bid. 

1. Massachusetts State Building Code 

2. AC 193 – Acceptance Criteria for Mechanical Anchors in Concrete Elements 

3. AC 308 – Acceptance Criteria for Post-Installed Adhesive Anchors in Concrete 

Elements 

4. ACI 318 – Building Code Requirements for Structural Concrete 

5. ACI 355.2 – Qualifications of Post-Installed Mechanical Anchors in Concrete 

6. ACI 355.4 – Qualifications of Post-Installed Adhesive Anchors in Concrete 

7. AISC – RCSC Specification for Structural Joints Using High Strength Bolts  

8. AISC – Code of Standard Practice 
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9. AWS D1.1 – Structural Welding Code – Steel 

10. AWS D1.2 – Structural Welding Code – Aluminum 

11. AWS D1.6 – Structural Welding Code – Stainless Steel 

12. Aluminum Association – Specifications for Aluminum Structures 

13. ASTM A572/A572M-94C – Standard Specification for High Strength Low-Alloy 

Columbium-Vanadium Structural Steel Grade 50 

14. ASTM A36 – Standard Specification for Carbon Structural Steel 

15. ASTM A489 – Standard Specification for Eyebolts 

16. ASTM A563 – Standard Specifications for Carbon and Alloy Steel Nuts 

17. ASTM D1785 – Standard Specification for Polyvinyl Chloride (PVC) Plastic Pipe 

18. ASTM E3121 – Standard Test Methods for Field Testing of Anchors in Concrete or 

Masonry 

19. ASTM F436 – Standard Specification for Hardened Steel Washers 

20. ASTM F467 – Standard Specification for Nonferrous Nuts for General Use 

21. ASTM F593 – Standard Specification for Stainless Steel Bolts; Hex Cap Screws, 

and Studs 

22. ASTM F594 – Standard Specification for Stainless Steel Nuts 

23. ASTM F1554 – Standard Specification for Anchor Bolts, Steel, 36, 55, and 105-ksi 

Yield Strength 

24. ASTM F3125 – Standard Specification for High Strength Structural Bolts, Steel 

and Alloy Steel, Heat Treated, 120 ksi and 150 ksi Minimum Tensile Strength, Inch 

and Metric Dimension 

1.04 SUBMITTALS 

A. Submit the following in accordance with Section 01 33 00 – Submittal Procedures. 

1. Shop Drawings providing the fastener's manufacturer and type and certification of 

the fastener's material and capacity. 

2. Anchor design calculations sealed by a Professional Engineer currently registered 

in the State or Commonwealth in which the project is located. Only required if 

design not shown on Contract Drawings. 
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3. A current Evaluation Report shall be submitted for all anchors that will be 

considered for use on this project. 

4. Manufacturer’s installation instructions. 

5. Copy of valid certification for each person who is to perform field welding. 

6. Certified weld inspection reports, when required.  

7. Welding procedures. 

8. Installer qualifications. 

9. Certification of Installer Training. 

10. Inspection Reports. 

11. Results of Anchor Proof Testing. 

12. Manufacturer’s Literature for Resistance of Adhesive to Appropriate Chemical 

Exposure, where deemed necessary. 

1.05 QUALITY ASSURANCE 

A. Fasteners not manufactured in the United States shall be tested and certification 

provided with respect to specified quality and strength standards. Certifications of origin 

shall be submitted for all U.S. fasteners supplied on the project. 

B. Evaluation Report: A current Evaluation Report from an independent testing and 

evaluation agency (ITEA) shall be submitted for all anchors that will be used on this 

project. The ITEA producing the evaluation report shall be accredited in accordance with 

the requirements for ITEA’s in ACI 355.2 (for mechanical anchors) or 355.4 (for adhesive 

anchors). Acceptable ITEA’s include but are not necessarily limited to the International 

Code Council Evaluation Service (ICC-ES) and the International Association of Plumbing 

and Mechanical Officials Uniform Evaluation Service (IAPMO-UES). 

C. Installer Qualifications: All concrete anchors shall be installed by an Installer with at least 

three years of experience performing similar installations. Concrete adhesive anchor 

installers for anchor installations in horizontal to vertically overhead applications shall be 

certified as an Adhesive Anchor Installer in accordance with ACI-CRSI Adhesive Anchor 

Installation Certification Program. 

D. Installer Training: For concrete anchors, conduct a thorough training with the 

manufacturer or the manufacturer’s representative for the Installer on the project. 

Training shall consist of a review of the complete installation process to include but not 

be limited to the following: 

1. Hole drilling procedure. 
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2. Hole preparation and cleaning technique. 

3. Adhesive injection technique and dispenser training/maintenance. 

4. Concrete adhesive anchor preparation and installation. 

5. Proof loading/torquing. 

6. Provide a list of names of all installers who are trained by the Manufacturer’s Field 

Representative on this jobsite prior to installation of products. Record must include 

the installer name, date of training, products included in the training and trainer 

name and contact information. 

7. Provide a copy of the current ACI/CRSI “Adhesive Anchor Installer” certification 

cards for all installers who will be installing adhesive anchors in the horizontal to 

vertically overhead orientation. 

E. All steel welding shall be performed by welders certified in accordance with AWS D1.1. 

All aluminum welding shall be performed by welders certified in accordance with 

AWS D1.2. All stainless-steel welding shall be performed by welders certified in 

accordance with AWS D1.6. Certifications of field welders shall be submitted prior to 

performing any field welds. 

F. Welds and high strength bolts used in connections of structural steel will be visually 

inspected in accordance with Article 3.04.  

G. The Owner may engage an independent testing agency to perform testing of welded 

connections and to prepare test reports in accordance with AWS. Inadequate welds shall 

be corrected or redone and retested to the satisfaction of the Engineer and/or an 

acceptable independent testing laboratory, at no additional cost to the Owner. 

H. Provide a welding procedure for each type and thickness of weld. For welds that are not 

prequalified, include a Performance Qualification Report. The welding procedure shall be 

given to each welder performing the weld. The welding procedure shall follow the format 

in Annex E of AWS D1.1 with relevant information presented.  

I. Special inspections for concrete adhesive anchors shall be conducted in accordance 

with the manufacturer’s instructions and Section 01 45 33 – Special Inspections. 

Downward installations require periodic inspection and horizontal and overhead 

installations require continuous inspection.  
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PART 2 – PRODUCTS 

2.01 ANCHOR RODS  

A. Anchor rods shall conform to ASTM F1554 Grade 55 except where stainless steel or 

other approved anchor rods are shown on the Drawings or stated herein. Anchor rods 

shall have hexagonal heads and shall be supplied with hexagonal nuts meeting the 

requirements of ASTM A563 Grade A. Washers shall meet the requirements of ASTM 

A436. 

B. All anchors into concrete shall be cast-in-place anchors unless specifically referenced 

otherwise on Drawings. 

C. Where anchor rods are used to anchor galvanized steel or are otherwise specified to be 

galvanized, anchor rods and nuts shall be hot dipped galvanized in accordance with 

ASTM F1554.  

D. Where pipe sleeves around anchor rods are shown on the Drawings, pipe sleeves shall 

be cut from Schedule 40 PVC plastic piping meeting the requirements of ASTM D1785. 

2.02 HIGH STRENGTH BOLTS 

A. High strength bolts and associated nuts and washers shall be in accordance with ASTM 

F3125, Grade A325 Type 1 or Grade F1852 Type 1. Bolts, nuts, and washers shall meet 

the requirements of RCSC “Specification for Structural Joints Using High Strength Bolts”. 

B. Where high strength bolts are used to connect galvanized steel or are otherwise 

specified to be galvanized, bolts, nuts, and washers shall be hot dipped galvanized in 

accordance with ASTM A325.  

2.03 STAINLESS STEEL BOLTS 

A. Stainless steel bolts shall conform to ASTM F-593 for alloy groups 1 and 2, Condition 

CW1, or ASTM F-3125. All underwater fasteners, fasteners in confined areas containing 

fluid, and fasteners in corrosive environments shall be Type 316 stainless steel unless 

noted otherwise. Fasteners for aluminum and stainless-steel members not subject to the 

above conditions shall be Type 304 stainless steel unless otherwise noted. 

B. Stainless steel bolts shall have hexagonal heads with a raised letter or symbol on the 

bolts indicating the manufacturer and shall be supplied with hexagonal nuts meeting the 

requirements of ASTM F594. Nuts, washers, and lock washers shall be of the same 

alloy as the bolts. 

2.04 CONCRETE ANCHORS 

A. General 
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1. Where concrete anchors are called for on the Drawings, one of the types listed 

below shall be used; except, where one of the types listed below is specifically 

called for on the Drawings, only that type shall be used. If no specific type is 

indicated on the Drawings, the concrete anchor shall be a cast-in-place anchor. 

The determination of anchors equivalent to those listed below shall be based on 

test data performed by an approved independent testing laboratory. Two types of 

anchors shall be used: 

a. Mechanical anchors include any of the following anchors: 

1) Expansion anchors shall be mechanical anchors of the wedge, sleeve, 

or drop-in type that are set by expanding against the sides of the 

drilled hole. 

2) Screw anchors are mechanical anchors that derive tensile holding       

strength by the mechanical interlock provided by threads cutting into 

the concrete during installation. Screw anchors shall be one-piece, 

heavy duty screw anchors with a finished head.  

b. Adhesive anchors shall consist of threaded rods or bolts anchored with an 

adhesive system into hardened concrete. Adhesive anchors shall be two-

part injection type using the manufacturer’s static mixing nozzle and shall be 

supplied as an entire system. 

2. Adhesive anchors shall conform to the requirements of ACI 355.4 or alternately to 

AC 308. Mechanical anchors shall conform to the requirements of ACI 355.2 or 

alternately to AC 193.  

3. Fire Resistance: All anchors installed within fire resistant construction shall either 

be enclosed in a fire-resistant envelope, be protected by approved fire-resistive 

materials, be used to resist wind and earthquake loads only, or anchor non-

structural elements. 

4. Engineer’s approval is required for use of concrete anchors in locations other than 

those shown on the Drawings.  

B. Wedge Anchors: 

a. Do not use when subjected to vibration. 

b. Do not use in exterior locations or locations subjected to freezing. 

c. Do not use in submerged, intermittently submerged, or buried locations. 

d. Suitable for use in overhead applications. 

C. Screw Anchors: 
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a. Do not use when subjected to vibration. 

b. Do not use in exterior locations or locations subjected to freezing. 

c. Do not use in submerged, intermittently submerged, or buried locations. 

d. Suitable for use in overhead applications. 

D. Sleeve Anchors: 

a. Do not use when subjected to vibration. 

b. Do not use in exterior locations or locations subjected to freezing. 

c. Do not use in submerged, intermittently submerged, or buried locations. 

d. Suitable for use in overhead applications. 

E. Undercut Anchors: 

a. Suitable for use where subjected to vibration. 

b. Do not use in exterior locations or locations subjected to freezing. 

c. Do not use in submerged, intermittently submerged, or buried locations. 

d. Suitable for use in overhead applications. 

F. Adhesive Anchors in Concrete: 

a. Suitable for use where subjected to vibration. 

b. Suitable for use in exterior locations or locations subjected to freezing. 

c. Suitable for use in submerged, intermittently submerged, or buried locations. 

d. Do not use in overhead applications, unless otherwise shown or approved by 

Engineer. 

e. Suitable for use in chemical areas provided manufacturer’s literature 

confirms appropriate chemical resistance. 

f. Do not use for pipe hangers, unless otherwise shown or approved by 

Engineer.  

G. Adhesive Anchors in Masonry 

a. Suitable for use where subjected to vibration. 
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b. Suitable for use in exterior locations or locations subjected to freezing. 

c. Do not use for pipe hangers, unless otherwise shown or approved by 

Engineer.  

d. Suitable for use in precast hollow core planks. 

H. Concrete Anchor Design: 

1. Basis of design shall include the following design parameters: 

a. Actual compressive strength of concrete. 

b. Cracked concrete conditions. 

c. Dry or water saturated installation conditions. 

d. Base material temperature between 40- and 104-degrees Fahrenheit. 

e. Installation with hammer drill or hollow-drill bit system drilling methods. 

f. Installation not prior to 21-day minimum age of concrete. 

2. An anchor design consists of specifying anchor size, quantity, spacing, edge 

distance and embedment to resist all applicable loads. Where an anchor design is 

indicated on the Drawings, the anchors shall be installed to the prescribed size, 

spacing, embedment depth, and edge distance. If all parts of an anchor design are 

provided on the Drawings except embedment depth, the Contractor shall provide 

the embedment depth as indicated in Paragraph B.3 unless otherwise directed by 

the Engineer. Where an anchor design is not indicated on the Drawings, the 

Contractor shall provide the anchor design per the requirements listed below. 

a. The Contractor shall submit design with signed and sealed calculations and 

drawings performed by an Engineer currently registered in the State or 

Commonwealth in which the project is located. Anchors shall be of a type 

recommended by the anchor manufacturer for use in cracked concrete and 

shall be designed by the Contractor in accordance with ACI 318 Chapter 17.  

b. Embedment Depth 

1) Minimum anchor embedment shall be as indicated on the Drawings 

unless anchor design is stipulated to be by Contractor or equipment 

provider. The provider of equipment including pumps, blowers, etc. 

shall provide anchor design including size of anchors, pattern, and 

embedment depth. If the equipment provider is unable to provide 

design of embedment depth, the design shall be provided by the 

contractor using the loads furnished by the equipment provider. 
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Although all manufacturers listed are permitted, the embedment depth 

indicated on the Drawings is based on ““Pure 110+ by DeWalt” ESR 

3298 issued 7/2017. If the contractor submits one of the other concrete 

adhesive anchors listed, the Engineer shall evaluate the required 

embedment and the Contractor shall provide the required embedment 

depth stipulated by the Engineer specific to the approved dowel 

adhesive. 

2) Where the embedment depth is not shown on the Drawings, concrete 

anchors shall be embedded no less than the manufacturer’s standard 

embedment (expansion or mechanical anchors) or to provide a 

minimum allowable bond strength equal to the allowable yield capacity 

of the rod according to the manufacturer (adhesive anchors). 

3) The embedment depth shall be determined using the actual concrete 

compressive strength, a cracked concrete state, maximum long-term 

temperature of 110 degrees F, and maximum short-term temperature 

of 140 degrees F. In no case shall the embedment depth be less than 

the minimum or more than the maximum stated in the manufacturer’s 

literature.  

I. Anchors: 

1. Mechanical Anchors: 

a. Wedge Anchors: Wedge anchors shall be “Kwik Bolt TZ” by Hilti, Inc.,  

“Strong-Bolt 2” by Simpson Strong-Tie Co. or “Power-Stud+SD1” or “Power-

Stud+ SD-2” by DeWalt.  

b. Screw Anchors: Screw anchors shall be “KWIK HUS-EZ”, “KWIK HUS-EZ-I”, 

or “KWIK HUS-EZ CRC” by Hilti, Inc., “Titen HD” or “Stainless Steel Titen 

HD” by Simpson Strong-Tie Co., or “Screw-Bolt+” by DeWalt.  

c. Sleeve Anchors: Sleeve anchors shall be “HSL-3 Heavy Duty Sleeve 

Anchor” by Hilti, Inc. or “Power-Bolt +” by DeWalt. 

d. Shallow Embedment Internally Threaded Insert (3/4” max embedment): 

“Mini-Undercut +Anchor” by DeWalt, “HDI-P-TZ” by Hilti, Inc. or approved 

equal. 

e. Concrete Undercut Anchors: Concrete undercut anchors shall be “HDA 

Undercut Anchors” by Hilti, Inc, “DUC Ductile Undercut Anchor”, by USP 

Structural Connectors, or approved equal. 

f. Mechanical anchor systems shall comply with ACI 355.2 or alternatively the 

latest revision of AC 193 and shall have a valid evaluation report in 
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accordance with the applicable building code.  

 

2. Adhesive Anchors: 

a. Adhesive anchors shall be “HIT HY-200 Adhesive Anchoring System” by 

Hilti, Inc., “SET-3G Epoxy Adhesive Anchors” by Simpson Strong-Tie Co., or 

“Pure 110+ Epoxy Adhesive Anchor System” by DeWalt.  

b. Adhesive anchor systems shall be IBC compliant and capable of resisting 

short term wind and seismic loads (Seismic Design Categories A through F) 

as well as long term and short term sustained static loads in both cracked 

and uncracked concrete in all Seismic Design Categories. Adhesive anchor 

systems shall comply with ACI 355.4 or alternatively the latest revision of 

AC308 and shall have a valid evaluation report in accordance with the 

applicable building code. No or equal products will be considered unless 

prequalified and approved by the Engineer and Owner. 

J. Concrete Anchor Materials: 

1. Concrete anchors used to anchor structural steel shall be a threaded steel rod per 

manufacturer’s recommendations for proposed adhesive system but shall not have 

a yield strength (fy) less than 58 ksi nor an ultimate strength (fu) less than 72.5 ksi, 

unless noted otherwise. Where steel to be anchored is galvanized, concrete 

anchors shall also be galvanized unless otherwise indicated on the Drawings. 

2. Concrete anchors used to anchor aluminum, FRP, or stainless steel shall be 

manufactured from stainless steel unless noted otherwise. All underwater 

fasteners, fasteners in confined areas containing fluid, and fasteners in corrosive 

environments shall be Type 316 stainless steel unless noted otherwise. Fasteners 

for aluminum and stainless-steel members not subject to the above conditions 

shall be Type 304 stainless steel unless otherwise noted.  

3. Nuts, washers, lock washers and other hardware shall be of a material to match 

the anchors. 

2.05 MASONRY ANCHORS 

A. Anchors for fastening to solid or grout-filled masonry shall be adhesive anchors 

consisting of threaded rods or bolts anchored with an adhesive system. The adhesive 

system shall be “HIT HY-270 System” as manufactured by Hilti, Inc., “AC100+ Acrylic 

Adhesive” by DeWalt, or “SET-XP” as manufactured by Simpson Strong-Tie Co. 

B. Anchors for fastening to hollow masonry or brick shall be adhesive anchors consisting of 

threaded rods or bolts anchored with an adhesive system dispensed into a screen tube 

inserted into the masonry. The adhesive system shall use a two-component adhesive 

mix and shall inject into the screen tube with a static mixing nozzle. Thoroughly clean 
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drill holes of all debris and drill dust prior to installation of adhesive and anchor. 

Contractor shall follow manufacturer’s installation instructions. The adhesive system 

shall be “HIT HY-270 System” as manufactured by Hilti, Inc., “AC100+ Acrylic Adhesive” 

by DeWalt, or “SET-XP” as manufactured by Simpson Strong-Tie Co. 

C. Masonry anchors used to anchor steel shall be a threaded steel rod per manufacturer’s 

recommendations for proposed adhesive system but shall not have a yield strength (fy) 

less than 58 ksi nor an ultimate strength (fu) less than 72.5 ksi, unless noted otherwise. 

Where steel to be anchored is galvanized, masonry anchors shall also be galvanized. 

D. Masonry anchors used to anchor aluminum, FRP, or stainless steel shall be 

manufactured from stainless steel unless noted otherwise. All underwater fasteners, 

fasteners in confined areas containing fluid, and fasteners in corrosive environments 

shall be Type 316 stainless steel unless noted otherwise. Fasteners for aluminum and 

stainless-steel members not subject to the above conditions shall be Type 304 stainless 

steel unless otherwise noted. 

E. Nuts, washers, lock washers and other hardware shall be of a material to match the 

anchors. 

F. Although all manufacturers listed are permitted, the masonry anchor design is based on 

“SET-XP by Simpson Strong-Tie ER 265 Revised 1-31-2017. If the contractor submits 

one of the other concrete adhesive anchors listed, the Engineer shall evaluate the 

proposed product and the Contractor shall provide the conditions stipulated by the 

Engineer specific to the approved adhesive anchor. 

2.06 WELDS 

A. Electrodes for welding structural steel and all ferrous steel shall comply with AWS Code, 

using E70 series electrodes for shielded metal arc welding (SMAW), or F7 series 

electrodes for submerged arc welding (SAW). 

B. Electrodes for welding aluminum shall comply with the Aluminum Association 

Specifications and AWS D1.2. 

C. Electrodes for welding stainless steel and other metals shall comply with AWS D1.6. 

2.07 WELDED STUD CONNECTORS 

A. Welded stud connectors shall conform to the requirements of AWS D1.1 Type C. 

2.08 EYEBOLTS 

A. Eyebolts shall conform to ASTM A489 unless noted otherwise. 
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2.09 HASTELLOY FASTENERS 

A. Hastelloy fasteners and nuts shall be constructed of Hastelloy C-276. Hastelloy 

fasteners shall be used for fasteners located in chemical areas containing Sodium 

Hypochlorite. 

2.10 TITANIUM FASTENERS 

A. Titanium fasteners, washers, and nuts shall conform to ASTM B348, Grade 2. Titanium 

fasteners can be used as an alternative option for fasteners located in chemical areas 

containing Sodium Hypochlorite. 

2.11 ANTISEIZE LUBRICANT 

A. Antiseize lubricant shall be C5-A Anti-Seize by Loctite Corporation, Molykote P-37 Anti-

Seize Paste by Dow Corning, 3M Anti-Seize by 3M, or equal. 

PART 3 – EXECUTION 

3.01 MEASUREMENTS 

A. The Contractor shall verify all dimensions and review the Drawings and shall report any 

discrepancies to the Engineer for clarification prior to starting fabrication. 

3.02 FASTENER INSTALLATION 

A. Anchor Rods, Concrete Anchors, and Masonry Anchors 

1. Anchor rods shall be installed in accordance with AISC "Code of Standard 

Practice" by setting in concrete while it is being placed and positioned by means of 

a rigidly held template. Overhead adhesive anchors, and base plates or elements 

they are anchoring, shall be shored as required and securely held in place during 

anchor setting to prevent movement during anchor installation. Movement of 

anchors during curing is prohibited. 

2. The Contractor shall verify that all concrete and masonry anchors have been 

installed in accordance with the manufacturer's recommendations and that the 

capacity of the installed anchor meets or exceeds the specified safe holding 

capacity. 

3. Concrete anchors shall not be used in place of anchor rods without Engineer's 

approval. 

4. All stainless-steel threads shall be coated with anti-seize lubricant. 

B. High Strength Bolts 
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1. All bolted connections for structural steel shall use high strength bolts. High 

strength bolts shall be installed in accordance with RCSC “Specification for 

Structural Joints Using High Strength Bolts”. All bolted joints shall be Type N, 

snug-tight, bearing connections in accordance with AISC Specifications unless 

noted otherwise on the Drawings. 

C. Stainless Steel Bolts 

1. Where connections indicate the use of stainless-steel bolts, the bolts shall be 

installed to the snug tight condition.  Connections shall include stainless steel 

washers under both the bolt head and the nut head.  Lock washers shall be utilized 

for all connections and shall be placed under the nut head. 

 

D. Concrete Anchors 

1. Concrete at time of anchor installation shall be a minimum age of 21 days, have a 

minimum compressive strength of 2500 psi, and ambient temperature at time of 

installation shall be at least 50 degrees F. 

2. Concrete Anchor Testing: 

a. At all locations, at least 10 percent of all concrete anchors installed shall be 

proof tested to 80% of the yield strength of the anchor rod, with a minimum 

of one tested anchor per anchor group.  

b. Contractor shall submit a plan and schedule indicating locations of anchors 

to be proof tested, load test values and proposed anchor testing procedure 

(including a diagram of the testing equipment proposed for use) to the 

Engineer for review prior to conducting any testing. Proof testing of anchors 

shall be in accordance with ASTM E3121 for the static tension test. If 

additional tests are required, inclusion of these tests shall be as stipulated on 

Contract Drawings. 

c. Where Contract Documents indicate anchor design to be the Contractor’s 

responsibility, the Contractor shall submit a plan and schedule indicating 

locations of anchors to be proof tested and load test values, sealed by a 

Professional Engineer currently registered in the State or Commonwealth in 

which the project is located. Documentation shall also be submitted 

indicating the Contractor’s proof testing procedures have been reviewed and 

the proposed procedures are acceptable. Proof testing procedures shall be 

in accordance with ASTM E3121. 

d. Concrete Anchors shall have no visible indications of displacement or 

damage during or after the proof test. Concrete cracking in the vicinity of the 

anchor after loading shall be considered a failure. Anchors exhibiting 
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damage shall be removed and replaced. If more than 5 percent of tested 

anchors fail, then 100 percent of anchors shall be proof tested. 

e. Proof testing of concrete anchors shall be performed by an independent 

testing laboratory hired directly by the Contractor and approved by the 

Engineer. The Contractor shall be responsible for costs of all proof testing, 

including additional testing required due to previously failed tests. 

3. All concrete anchors shall be installed in strict conformance with the 

manufacturer’s printed installation instructions. A representative of the 

manufacturer shall be on site when required by the Engineer.  

4. All holes shall be drilled in accordance with the manufacturer’s instructions except 

that cored holes shall not be allowed unless specifically approved by the Engineer. 

If cored holes are allowed, cored holes shall be roughened in accordance with 

manufacturer requirements. Thoroughly clean drill holes of all debris, drill dust, and 

water in accordance with the manufacturer’s instructions prior to installation of 

adhesive and threaded rod unless otherwise recommended by the manufacturer. 

Degree of hole dampness shall be in strict accordance with manufacturer 

recommendations. Installation conditions shall be either dry or water saturated. 

Water filled or submerged holes shall not be permitted unless specifically 

approved by the Engineer. Injection of adhesive into the hole shall be performed to 

minimize the formation of air pockets in accordance with the manufacturer’s 

instructions. Wipe rod free from oil that may be present from shipping or handling.  

5. All adhesive anchor installations in the horizontal to vertically overhead orientation 

shall be conducted by a certified Adhesive Anchor Installer as certified by 

ACI/CSRI per ACI 318-19 Chapter 26. Current AAI Certificate must be submitted 

to the Engineer of Record prior to commencement of any adhesive anchor 

installations.  

E. Other Bolts 

1. All dissimilar metal shall be connected with appropriate fasteners and shall be 

isolated via an approved dielectric.  

2. All stainless-steel bolts shall be coated with anti-seize lubricant. 

3.03 WELDING 

A. All welding shall comply with AWS Code for procedures, appearance, quality of welds, 

qualifications of welders and methods used in correcting welded work. 

B. Welded stud connectors shall be installed in accordance with AWS D1.1. 

C. Welds shown on the Drawings with a field weld symbol shall be field welded. All other 

welds shall be shop welded unless specifically approved by the Engineer. 
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3.04 INSPECTION 

A. High strength bolting will be visually inspected in accordance with RCSC “Specification 

for Structural Joints Using High Strength Bolts”. Rejected bolts shall be either replaced 

or retightened as required.  

B. Field welds will be visually inspected in accordance with AWS Codes. Inadequate welds 

shall be corrected or redone as required in accordance with AWS Codes. 

C. Post-installed concrete anchors shall be inspected as required by ACI 318. 

 

 

3.05 CUTTING OF EMBEDDED REBAR 

A. The Contractor shall not cut embedded rebar cast into structural concrete during 

installation of post-installed fasteners without prior approval of the Engineer. 

END OF SECTION 
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SECTION 05 10 00 

METAL MATERIALS 

PART 1 – GENERAL 

1.01 THE REQUIREMENT 

A. Metal materials not otherwise specified shall conform to the requirements of this Section. 

1.02 RELATED WORK SPECIFIED ELSEWHERE 

A. Materials for fasteners are included in Section 05 05 23 − Metal Fastening. 

B. Requirements for specific products made from the materials specified herein are 

included in other sections of the Specifications. See the section for the specific item in 

question. 

1.03 REFERENCE SPECIFICATIONS, CODES AND STANDARDS 

A. ASTM A36 − Standard Specification for Structural Steel 

B. ASTM A47 − Standard Specification for Malleable Iron Castings 

C. ASTM A48 − Standard Specification for Gray Iron Castings 

D. ASTM A53 − Standard Specification for Pipe, Steel, Black and Hot-Dipped, Zinc-Coated 

Welded and Seamless 

E. ASTM A167 − Standard Specification for Stainless and Heat-Resisting Chromium-Nickel 

Steel Plate, Sheet, and Strip 

F. ASTM A276 − Standard Specification for Stainless and Heat-Resisting Steel Bars and 

Shapes 

G. ASTM A307 − Standard Specification for Carbon Steel Externally Threaded Standard 

Fasteners 

H. ASTM A446 − Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) by the 

Hot-Dip Process, Structural (Physical) quality 

I. ASTM A500 − Standard Specification for Cold-Formed Welded and Seamless Carbon 

Steel Structural Tubing in Rounds and Shapes 

J. ASTM A501 − Standard Specification for Hot-Formed Welded and Seamless Carbon 

Steel Structural Tubing 
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K. ASTM A529 − Standard Specification for Structural Steel with 42 000 psi (290 Mpa) 

Minimum Yield Point (1/2 in. (12.7 mm) Maximum Thickness) 

L. ASTM A536 − Standard Specification for Ductile Iron Castings 

M. ASTM A570 − Standard Specification for Hot-Rolled Carbon Steel Sheet and Strip, 

Structural Quality 

N. ASTM A572 − Standard Specification for High-Strength Low-Alloy Columbium-Vanadium 

Structural Steel 

O. ASTM A992 − Standard Specification for Structural Steel Shapes 

P. ASTM A666 − Standard Specification for Austenitic Stainless Steel, Sheet, Strip, Plate, 

and Flat Bar for Structural Applications 

Q. ASTM A1085 − Standard Specification for Cold-Formed Welded Carbon Steel Hollow 

Structural Sections (HSS) 

R. ASTM B26 − Standard Specification for Aluminum-Alloy Sand Castings 

S. ASTM B85 − Standard Specification for Aluminum-Alloy Die Castings 

T. ASTM B108 − Standard Specification for Aluminum-Alloy Permanent Mold Castings 

U. ASTM B138 − Standard Specification for Manganese Bronze Rod, Bar, and Shapes 

V. ASTM B209 − Standard Specification for Aluminum-Alloy Sheet and Plate 

W. ASTM B221 − Standard Specification for Aluminum-Alloy Extruded Bars, Rods, Wire, 

Shapes, and Tubes 

X. ASTM B308 − Standard Specification for Aluminum-Alloy Standard Structural Shapes, 

Rolled or Extruded 

Y. ASTM B574 − Standard Specification for Nickel-Molybdenum-Chromium Alloy Rod 

Z. ASTM F468 - Standard Specification for Nonferrous Bolts, Hex Cap Screws, and Studs 

for General Use 

AA. ASTM F593 − Standard Specification for Stainless Steel Fasteners 

1.04 SUBMITTALS 

A. Material certifications shall be submitted along with any shop drawings for metal 

products and fabrications required by other sections of the Specifications. 
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1.05 QUALITY ASSURANCE 

A. Owner may engage the services of a testing agency to test any metal materials for 

conformance with the material requirements herein. If the material is found to be in 

conformance with Specifications the cost of testing will be borne by the Owner. If the 

material does not conform to the Specifications, the cost of testing shall be paid by the 

Contractor and all materials not in conformance as determined by the Engineer shall be 

replaced by the Contractor at no additional cost to the Owner. In lieu of replacing 

materials, the Contractor may request further testing to determine conformance, but any 

such testing shall be paid for by the Contractor regardless of outcome of such testing. 

PART 2 – PRODUCTS 

2.01 CARBON AND LOW ALLOY STEEL 

A. Material types and ASTM designations shall be as listed below: 

 

Steel W, C, and MC Shapes A992 

Steel HP Shapes A572 Grade 50 

Steel M and S shapes and Angles, 
Bars, and Plates 

A36 

Rods F 1554 Grade 36 

Pipe - Structural Use A53 Grade B 

Hollow Structural Sections 
A500 Grade C or A1085 Grade 

A 

Cold-Formed Steel Framing  A 653 

2.02 STAINLESS STEEL 

A. All stainless steel fabrications exposed to underwater service shall be Type 316. All 

other stainless steel fabrications shall be Type 304, unless noted otherwise. 

B. Material types and ASTM designations are listed below: 

 

Plates and Sheets ASTM A167 or A666 Grade A 

Structural Shapes ASTM A276 

Fasteners (Bolts, etc.) ASTM F593 

2.03 ALUMINUM 

A. All aluminum shall be alloy 6061-T6, unless otherwise noted or specified herein. 
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B. Material types and ASTM designations are listed below: 

 

Structural Shapes ASTM B308 

Castings ASTM B26, B85, or B108 

Extruded Bars ASTM B221 - Alloy 6061 

Extruded Rods, Shapes and Tubes ASTM B221 - Alloy 6063 

Plates ASTM B209 - Alloy 6061 

Sheets ASTM B221 - Alloy 3003 

C. All aluminum structural members shall conform to the requirements of Section 05 14 00 

− Structural Aluminum. 

D. All aluminum shall be provided with mill finish unless otherwise noted. 

E. Where bolted connections are indicated, aluminum shall be fastened with stainless steel 

bolts. 

2.04 CAST IRON 

A. Material types and ASTM designations are listed below: 

 

Gray ASTM A48 Class 30B 

Malleable ASTM A47 

Ductile ASTM A536 Grade 60-40-18 

2.05 BRONZE 

A. Material types and ASTM designations are listed below: 

 

Rods, Bars and Sheets ASTM B138 - Alloy B Soft 

2.06 HASTELLOY 

A. All Hastelloy shall be Alloy C-276. 

2.07 DISSIMILAR METALS 

A. Dielectric isolation shall be installed wherever dissimilar metals are connected according 

to the following table. 
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Zinc   ● ● ● ● ● ● ● 

Galvanized Steel   ● ● ● ● ● ● ● 

Aluminum 
● ●  ● ● ● ● ● ● 

Cast Iron 
● ● ●    ● ● ● 

Ductile Iron 
● ● ●    ● ● ● 

Mild Steel/ 
Carbon Steel 

● ● ●    ● ● ● 

Copper 
● ● ● ● ● ●   ● 

Brass 
● ● ● ● ● ●   ● 

Stainless Steel 
● ● ● ● ● ● ● ●  

1. "●" signifies dielectric isolation is required between the two materials noted. 
2. Consult Engineer for items not listed in table. 

PART 3 – EXECUTION (NOT USED) 

END OF SECTION
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SECTION 05 12 00 

STRUCTURAL STEEL 

PART 1 – GENERAL 

1.01 THE REQUIREMENT 

A. Furnish all equipment, labor, materials, and services required to provide all structural 

steel work in accordance with the Contract Documents. The term "structural steel" shall 

include items as defined in the AISC "Code of Standard Practice".  

1.02 RELATED WORK SPECIFIED ELSEWHERE 

A. Section 05 10 00 – Metal Materials 

B. Section 05 05 13 – Galvanizing 

C. Section 05 05 23 – Metal Fastening 

1.03 REFERENCE SPECIFICATIONS, CODES, AND STANDARDS 

A. Without limiting the generality of the Specifications, all work specified herein shall 

conform to the applicable requirements of the following documents. 

1. Massachusetts State Building Code 

2. AISC – "Code of Standard Practice" 

3. AISC – "Specification for Structural Steel Buildings"  

4. AISC  – RCSC “Specification for Structural Joints Using High Strength Bolts”  

5. AWS – "Structural Welding Code" 

6. ASTM A786 – Hot-Rolled Carbon, Low-Alloy, High-Strength Low-Alloy, and Alloy 

Steel Floor Plates 

1.04 SUBMITTALS 

A. Submit the following in accordance with Section 01 33 00 – Submittal Procedures. 

1. Certified Mill Test Reports 

2. Affidavit of Compliance with grade specified 

3. Shop Drawings which include the following: 

a. Layout drawings indicating all structural shapes, sizes, and dimensions. 
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b. Beam and column schedules. 

c. Detailed drawings indicating jointing, anchoring and connection details and 

vent and drain holes where required. 

 

1.05 QUALITY ASSURANCE 

A. Shop inspection may be required by the Owner at his own expense. The Contractor shall 

give ample notice to the Engineer prior to the beginning of any fabrication work so that 

inspection may be provided. The Contractor shall furnish all facilities for the inspection of 

materials and workmanship in the shop, and the inspectors shall be allowed free access 

to the necessary parts of the work. Inspectors shall have the authority to reject any 

materials or work which do not meet the requirements of these Specifications. Inspection 

at the shop is intended as a means of facilitating the work and avoiding errors, but is 

expressly understood that it will in no way relieve the Contractor from his responsibility 

for furnishing proper materials or workmanship under this Specification. 

B. The structural steel erector shall be a qualified installer who participates in the AISC 

Certification program and is designated an AISC Certified Erector. 

C. The structural steel fabricator shall be a qualified fabricator who participates in the AISC 

Certification program and is designated an AISC Certified Building Fabricator. 

PART 2 – PRODUCTS 

2.01 MATERIALS 

A. Structural Steel 

1. Structural steel for W, C, and MC shapes shall conform to ASTM A992 unless 

otherwise indicated. 

2. Structural steel for HP shapes shall conform to ASTM A572 Grade 50 unless 

otherwise indicated. 

3. Structural steel for S and M shapes and angles and plates shall conform to ASTM 

A36 unless otherwise indicated. 

4. Steel pipe shall be ASTM A53, Grade B. 

5. HSS shall be ASTM A500, Grade C or ASTM A1085. All members shall be 

furnished full length without splices unless otherwise noted or accepted by the 

Engineer. 

6. All unidentified steel will be rejected and shall be removed from the site and 

replaced by the Contractor, all at the expense of the Contractor. 

La
st

 M
od

ifi
ed

: 0
2/

28
/2

02
4 

at
 1

0:
41

A
M

 E
S

T



 

90398-004/February 2024 05 12 00-3  Structural Steel 

7. Fasteners for structural steel shall be in accordance with Section 05 05 23 – Metal 

Fastening.  

B. Welds 

1. Electrodes for welding shall be in accordance with Section 05 05 23 – Metal 

Fastening. 

PART 3 – EXECUTION 

3.01 MEASUREMENT 

A. The Contractor shall verify all dimensions and shall make any field measurements 

necessary and shall be fully responsible for accuracy and layout of work. The Contractor 

shall review the Drawings and any discrepancies shall be reported to the Engineer for 

clarification prior to starting fabrication.  

3.02 FABRICATION 

A. Fabrication shall be in accordance with the AISC "Specification for Structural Steel 

Buildings and AISC "Code of Standard Practice". Fabrication shall begin only after Shop 

Drawing approval. 

B. Except where otherwise noted on the Drawings or in this Specification, all shop 

connections shall be welded.  

C. All holes in structural steel members required for anchors, anchor rods, bolts, sag rods, 

vent and drain holes or other members or for attachment of other work shall be provided 

by the fabricator and detailed on the Shop Drawings. 

D. All materials shall be properly worked and match-marked for field assembly.  

E. Where galvanizing of structural steel is required, galvanizing shall be done in 

accordance with Section 05 05 13 – Galvanizing. 

F. Checkered floor plate shall meet the requirements of ASTM A786. 

3.03 DELIVERY, STORAGE AND HANDLING 

A. Structural members shall be loaded in such a manner that they may be transported and 

unloaded without being over-stressed, deformed or otherwise damaged. 

B. Structural steel members and packaged materials shall be protected from corrosion and 

deterioration. Material shall be stored in a dry area and shall not be placed in direct 

contact with the ground. Materials shall not be placed on the structure in a manner that 

might cause distortion or damage to the members or the supporting structures. The 

Contractor shall repair or replace damaged materials or structures as directed. 
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3.04 ERECTION 

A. The erection of all structural steel shall conform to the applicable requirements of the 

AISC "Specification for Structural Steel Buildings" and AISC "Code of Standard 

Practice". All temporary bracing, guys and bolts as may be necessary to ensure the 

safety of the structure until the permanent connections have been made shall be 

provided by the Contractor. 

B. Structural members shall be set accurately to the lines and elevations indicated. The 

various members shall be aligned and adjusted to form a part of a complete frame or 

structure before permanently fastened.No cutting of structural steel members in the field 

will be allowed except by the written approval of the Engineer. 

C. Bearing surfaces and other surfaces which will be in permanent contact shall be cleaned 

before assembly.  

D. Field welding shall not be permitted unless specifically indicated in the Drawings or 

approved in writing by the Engineer. All field welding shall comply with Section 05 05 23 

– Metal Fastening. 

 

E. All bolted connections shall use high strength bolts in accordance with Section 05 05 23 

– Metal Fastening. High strength bolts shall be installed in accordance with RCSC 

“Specification for Structural Joints Using High Strength Bolts”. Bolts specified or noted 

on the Drawings to be a tension or slip critical “SC” type connection shall be fully 

pretensioned with proper preparation of the faying surfaces. All other bolts shall be snug 

tightened unless otherwise noted on the Drawings. 

F. All field connections shall be accurately fitted up before being bolted. Drifting shall be 

only such as will bring the parts into position and shall not be sufficient to enlarge the 

holes or to distort the metal. All unfair holes shall be drilled or reamed. 

G. Misfits at Bolted Connections 

1. Where misfits in erection bolting are encountered, the Engineer shall be 

immediately notified. The Contractor shall submit a method to remedy the misfit for 

review by the Engineer. The Engineer will determine whether the remedy is 

acceptable or if the member must be refabricated. 

2. Incorrectly sized or misaligned holes in members shall not be enlarged by burning 

or by the use of drift pins. The Contractor shall notify the Engineer immediately 

and shall submit a proposed method of remedy for review by the Engineer. 

3. Where misalignment between anchor rods and rod holes in steel members are 

encountered, the Engineer shall be immediately notified. The Contractor shall 

submit a method to remedy the misalignment for review by the Engineer. 

H. Grouting of Base Plates and Bearing Plates 
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1. The bottom surface of the plates shall be cleaned of all foreign materials, and 

concrete or masonry bearing surface shall be cleaned of all foreign materials and 

roughened to improve bonding. 

2. Accurately set all base and bearing plates to designated levels with steel wedges 

or leveling plates. 

3. Baseplates shall be grouted with non-shrink grout to assure full uniform bearing. 

Grouting shall be done prior to placing loads on the structure. Non-shrink grout 

shall conform to Section 03 60 00 – Grout. 

4. Anchor rods shall be tightened after the supported members have been positioned 

and plumbed and the non-shrink grout has attained its specified strength. 

I. Where finishing is required, assembly shall be completed including bolting and welding 

of units before start of finishing operations. 

3.05 PAINTING 

A. Painting shall be performed according to Section 09 90 00 – Painting and the following 

additional requirements. 

1. Concrete Encased Steel: Steel members which will be encased in concrete shall 

be cleaned but not painted prior to encasement. 

2. Contact Surfaces: Contact surfaces such as at field connections, shall be cleaned 

and primed but not painted. 

3. Finished Surfaces: Machine finished surfaces shall be protected against corrosion 

by a rust-inhibiting coating which is easily removed prior to erection or which has 

characteristics that make removal unnecessary prior to erection. 

4. Surfaces Adjacent to Field Welds: Surfaces within 2 inches of any field weld 

location shall be free of materials that would prevent proper welding or produce 

objectionable fumes while welding is being done. 

END OF SECTION 
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SECTION 05 13 00 

STAINLESS STEEL 

PART 1 – GENERAL 

1.01 SECTION INCLUDES 

A. The Contractor shall furnish, install and erect the stainless steel work as shown on the 

Contract Drawings and specified herein. 

B. Stainless steel work shall be furnished complete with all accessories, mountings and 

appurtenances of the type of stainless steel and finish as specified or required for a 

satisfactory installation. 

1.02 RELATED WORK SPECIFIED ELSEWHERE 

A. Section 01 33 00 – Submittal Procedures 

B. Section 05 10 00 – Metal Materials 

C. Section 05 05 23 – Metal Fastening 

D. Section 05 50 00 – Metal Fabrications 

1.03 REFERENCES 

A. ASTM A193 – Alloy-Steel and Stainless Steel Bolting Materials for High-Temperature 

Service 

B. ASTM A194 – Carbon and Alloy Steel Nuts for Bolts for High-Pressure and High-

Temperature Service 

C. ASTM A262 – Practice for Detecting Susceptibility to Intergranular Attack in Austenitic 

Stainless Steel 

D. ASTM A276 – Stainless and Heat-Resisting Steel Bars and Shapes 

E. ASTM A314 – Stainless and Heat-Resisting Steel Billets and Bars for Forging 

F. ASTM A380 – Practice for Cleaning and Descaling Stainless Steel Parts, Equipment and 

Systems 

G. ASTM A473 – Stainless and Heat-Resisting Steel Forgings 

H. ASTM A666 – Austenitic Stainless Steel, Sheet, Strip, Plate and Flat Bar 

I. ASTM A774 – Stainless Steel Pipe Fittings 

  

0
3

0
3

2
3
 

La
st

 M
od

ifi
ed

: 0
2/

28
/2

02
4 

at
 1

0:
41

A
M

 E
S

T



 

90398-004/February 2024 05 13 00-2  Stainless Steel 

J. ASTM A778 – Stainless Steel Pipe 

K. ASTM A967 – Standard Specification for Chemical Passivation Treatments for Stainless 

Steel Parts 

L. ASTM F593 – Stainless Steel Bolts, Hex Cap Screws and Studs 

M. ASTM F594 – Stainless Steel Nuts 

N. ANSI/ASME B1.1 – Unified Inch Screw Thread (UN and UNR Thread Form) 

1.04 TESTS 

A. All stainless steel materials including stainless test welds, shall be checked for 

compliance with tests for susceptibility to intergranular attack. Such tests shall be 

Practices A, B and E of ASTM A262. Detailed procedures for the tests shall be 

submitted to the Engineer for approval prior to start of work. Practice A shall be used 

only for acceptance of materials but not for rejection of materials, and shall be used for 

screening material intended for testing in Practice B and Practice E. The maximum 

acceptable corrosion rate under Practice B shall be 0.004 inch per month, rounded off to 

the third decimal place. If the certified mill report indicates that such test has been 

satisfactory performed, the fabricator may not be required to repeat the test. Material 

passing Practice E shall be acceptable. 

B. Sample selection for the susceptibility to intergranular attack tests shall be as follows: 

1. One (1) sample per heat treatment lot for plates and forgings; 

2. One (1) sample per each Welding Procedure Qualification regardless of the joint 

design; 

3. If tests indicate a reduction in corrosion resistance, welding procedure shall be 

adjusted or heat treatment determined as needed to restore required corrosion 

resistance. 

4. The samples so chosen shall have received all the post-weld heat treatments 

identical to the finished part. 

1.05 SUBMITTALS 

A. The Contractor shall prepare and submit for approval shop drawings for all stainless 

steel fabrication in accordance with Section 01 33 00 – Submittal Procedures. 

B. Submittals shall include, but not be limited to, the following: 

1. Certified test reports for susceptibility to intergranular attack. 

2. Affidavit of compliance with type of stainless steel shown on the Contract Drawings 

or specified herein. 
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3. Certified weld inspection reports. 

4. Cleaning and handling of stainless steel in accordance with Paragraph 3.04, 

Cleaning and Handling. 

C. Samples of finish, on each type of stainless steel to be furnished, shall be submitted to 

the Engineer upon request. 

1.06 QUALITY ASSURANCE 

A. Shop inspections may be made by the Engineer. The Contractor shall give ample notice 

to the Engineer prior to the beginning of any stainless steel fabrication work so that 

inspection may be provided. The Contractor shall furnish all facilities for the inspection of 

materials and workmanship in the shop, and the inspectors shall be allowed free access 

to the necessary parts of the works. 

B. Inspectors shall have the authority to reject any materials or work which does not meet 

the requirements of the Contract Drawings or the Specifications. 

C. Inspection at the shop is intended as a means of facilitating the work and avoiding 

errors, but is expressly understood that it will in no way relieve the Contractor from his 

responsibility for furnishing proper materials or workmanship. 

1.07 HANDLING, STORAGE AND DELIVERY 

A. Mechanical damage (e.g., scratches and gouges) to the stainless steel material shall not 

be permitted and is cause for rejection. Care shall be taken in the material handling 

since such mechanical damage will result in the passive oxide film being "punctured" 

leading to a possible lower resistance to the initiation of corrosion than the surrounding 

chemically-passivated surface.  

B. Stainless steel plates and sheets shall be stored vertically in racks and not be dragged 

out of the racks or over one another. Racks shall be protected to prevent iron 

contamination. 

C. Heavy stainless steel plates shall be carefully separated and chocked with wooden 

blocks so that the forks of a fork-lift could be inserted between plates without 

mechanically damaging the surface. 

D. Stainless steel plates and sheets laid out for use shall be off the floor and be divided by 

wooden planks to prevent surface damage and to facilitate subsequent handling. 

E. Plate clamps, if used, shall be used with care as the serrated faces can dig in, indent 

and gouge the surface. 

F. Stainless steel fabrications shall be loaded in such a manner that they may be 

transported and unloaded without being overstressed, deformed or otherwise damaged. 
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G. Stainless steel fabrications and packaged materials shall be protected from corrosion 

and deterioration and shall be stored in a dry area. Materials stored outdoors shall be 

supported above ground surfaces on wood runners and protected with approved 

effective and durable covers. 

H. Stainless steel fabrications shall not be placed in or on a structure in a manner that 

might cause distortion or damage to the fabrication. The Contractor shall repair or 

replace damaged stainless steel fabrications or materials as directed by the Engineer. 

1.08 FIELD MEASUREMENTS 

A. The Contractor shall verify all dimensions and shall make any field measurements 

necessary and shall be fully responsible for accuracy and layout of the work. 

B. The Contractor shall review the Contract Drawings and any discrepancies shall be 

reported to the Engineer for clarification prior to starting fabrication. 

PART 2 – PRODUCTS 

2.01 MATERIALS AND FINISHES 

A. Stainless steel shall be Type 304 unless it is used for underwater service. Stainless steel 

for underwater service shall be Type 316. Minimum mechanical finish shall be No. 4 as 

stated in Table 2 unless otherwise noted on the Contract Drawings. 

B. The basic mill forms (sheet, strip, plate and bar) are classified by size as shown on 

Table 1. Tables 2, 3 and 4 identify finishes and conditions in which sheet, bar and plate 

are available. 

C. Tables 2, 3 and 4 show numbered finishes and conditions for sheet, bar and plate. While 

there are no specific designations for polished finishes on bar or plate, the sheet finish 

designations are used to describe the desired effect. This also applies to finishes on 

ornamental tubing. 

D. There are three standard finishes for strip, which are broadly described by the finishing 

operations employed: 

1. No. 1 Strip Finish 

a. No. 1 strip finish is approximately the same as No. 2D Sheet Finish. It varies 

in appearance from dull gray matte to a fairly reflective surface, depending 

largely on alloy composition and amount of cold reduction. 

2. No. 2 Strip Finish is approximately the same as a No. 2B sheet finish. It is 

smoother, more reflective than No. 1, and likewise varies with alloy composition. 

3. Bright annealed finish is a highly reflective finish that is retained by final annealing 

in a controlled atmosphere furnace. 
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Table 1: Classification of Stainless Steel Product Form 

 

Item Description 
Dimensions 

Thickness Width Diameter or Size 

Sheet 

Coils and cut length:    

Mill finishes Nos. 1, 2D and 2B 
under 3/16" 

24" and over 

all widths 
- 

Polished finishes Nos. 3, 4, 6, 7 & 8 

Strip 

Cold finished, coils or cut lengths:    

Polished finishes Nos. 3, 4, 6,7 & 8 under 3/16" 
under 24" 

all widths 
- 

Plate Flat rolled or forged 3/16" and over over 10" - 

Bar 

Hot finished rounds, squares, octagons and hexagons - - 1/4" and over 

Hot finished flats 1/8" to 8" incl. 1/4" to 10" incl. - 

Cold finished rounds, squares, octagons and hexagons - - over 1/8" 

Cold finished flats 1/8" to 4-1/2" 3/8" to 4-1/2" - 

Wire 
Cold finishes only: (in coil)    

Round, square, octagon, hexagon and flat wire under 3/16" under 3/8" - 

Pipe & Tubing Several different classifications, with differing specifications, are available. 

Extrusion Not considered “standard” shapes. Currently limited in size to approximately 6-1/2" diameter or structurals. 
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Table 2: Standard Mechanical Sheet Finishes 

 

Unpolished or Rolled Finishes Polished Finishes 

No. 1 
A rough dull surface which results from 
hot rolling to the specified thickness 
followed by annealing and descaling. 

No. 3 

An intermediate polish surface obtained 

by finishing with a 100 grit abrasive. 

Generally used where a semi-finished 

polished surface is required. A No. 3 

finish usually receives additional 

polishing during fabrication 

No. 2D 

A dull finish which results from cold 
rolling followed by annealing and 
descaling, and may perhaps get a final 
light roll pass through unpolished rolls. 
A 2D finish is used where appearance 
is of no concern. 

No. 4 

A polished surface obtained by 

finishing with a 120-150 mesh abrasive, 

following initial grinding with coarser 

abrasives. This is a general purpose 

bright finish with a visible "grain" which 

prevents mirror reflection. 

No. 2B 

A bright cold-rolled finish resulting in 
the same manner as No. 2D finish, 
except that the annealed and descaled 
sheet receives a final light roll pass 
through polished rolls. This is the 
general purpose cold-rolled finish that 
can be used as is, or as a preliminary 
step to polishing. 

No. 6  

A dull satin finish having lower 

reflectivity than No. 4 finish. It is 

produced by Tampico brushing the No. 

4 finish in a medium of abrasive and oil. 

It is used for architectural applications 

and ornamentation where a high luster 

is undesirable, and to contrast with 

brighter finishes. 

  

No. 7  

A high reflective finish that is obtained 

by buffing finely ground surfaces but 

not to the extent of completely 

removing the "grit" lines. It is used 

chiefly for architectural and ornamental 

purposes. 

  

No. 8  

The most reflective surface, which is 

obtained by polishing with successively 

finer abrasives and buffing extensively 

until all grit lines from preliminary 

grinding operations are removed. It is 

used for applications such as mirrors 

and reflectors. 
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Table 3: Conditions and Finishes for Bar 

 

Conditions Surface Finishes1 

Hot worked only 
(a) Scale not removed (excluding spot conditioning) 
(b) Rough turned2 
(c) Pickled or blast cleaned and pickled. 

Annealed or otherwise heat treated 

(a) Scale not removed (excluding spot conditioning) 
(b) Rough turned 
(c) Pickled or blast cleaned and pickled 
(d) Cold drawn or cold rolled 
(e) Centerless ground 
(f) Polished 

Annealed and cold worked to high tensile 
strength3 

(a) Cold drawn or cold rolled 
(b) Centerless ground 
(c) Polished 

 

Table 4: Conditions and Finishes for Plate 

 

Condition and Finish Description and Remarks 

Hot rolled 
Scale not removed. Not heat treated. Plates not 

recommended for final use in this condition.4 

Hot rolled, annealed or heat treated 

Scale not removed. Use of plates in this condition 

is generally confined to heat resisting applications. 

Scale impairs corrosion resistance.1 

Hot rolled, annealed or heat treated, blast cleaned 
or pickled 

Condition and finish commonly preferred for 

corrosion resisting and most heat resisting 

applications. 

Hot rolled, annealed, descaled and temper passed Smoother finish for specialized applications. 

Hot rolled, annealed, descaled cold rolled, 
annealed, descaled, optionally temper passed 

Smooth finish with greater freedom from surface 

imperfection than the above. 

Hot rolled, annealed or heat treated, surface 
cleaned and polished 

Polished finishes refer to Table 2. 

 

1 Surface finishes (b), (e) and (f) are applicable to round bars only. 

2 Bars of the 4xx series stainless steels which are highly hardenable, such as Types 414, 420, 420F, 431, 440A, 440B and 440C, 

are annealed before rough turning. Other hardenable grades, such as Types 403, 410, 416 and 416Se, may also require 

annealing depending on their composition and size. 

3 Produced in Types 302, 303Se, 304 and 316. 

4 Surface inspection is not practicable on plates which have not been pickled or otherwise descaled. 
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PART 3 – EXECUTION 

3.01 FABRICATION 

A. Holes for bolts and screws shall be drilled. Fastenings shall be concealed where 

practicable. Joints exposed to the weather shall be formed to exclude water. 

B. As far as practicable, all fabricated units shall be fitted and assembled in the shop, with 

all cuts and bends made to precision measurements in accordance with details shown 

on approved shop drawings. 

C. Work shall be fabricated so that it is installed in a manner that will provide for expansion 

and contraction, prevent the shearing of bolts, screws and other fastenings, ensure 

rigidity, and provide close fitting of sections. 

D. All finished and/or machined faces shall be true to line and level. Stainless steel sections 

shall be well formed to shape and size with sharp lines and angles; curved work shall be 

sprung evenly to curves. 

E. All work shall be fitted together at the shop as far as possible, and delivered complete 

and ready for erection. Proper care shall be exercised in handling all work so as not to 

injure the finished surfaces. 

3.02 WELDING 

A. Welding shall be done in a manner that will prevent buckling and in accordance with 

Section 05 05 23 – Metal Fastening, and as modified hereinafter. 

B. All welds exposed in the work shall be ground smooth and finished to match the finish of 

the adjacent stainless steel surfaces. 

C. Select weld rods that provide weld filler metal having corrosion resistant properties as 

nearly identical or better than the base metal to insure preservation of the corrosion-

resistant properties. Provide heat treatment at welds where testing of weld procedure 

indicates it is required to restore the corrosion resistance. 

D. Thermal conductivity of stainless steel is about half that of other steels; and the following 

methods may be used to accommodate this situation: 

1. Use lower weld current setting. 

2. Use skip-weld techniques to minimize heat concentration. 

3. Use back-up chill bars or other cooling techniques to dissipate heat. 

E. Edges of the stainless steel to be welded shall be cleaned of contaminants. 
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3.03 FASTENERS 

A. Stainless steel fasteners shall be used for joining stainless steel work. 

B. Stainless steel fasteners shall be made of alloys that are equal to or more corrosion 

resistant than the materials they join. 

3.04 CLEANING AND HANDLING 

A. All stainless steel surfaces shall be precleaned, descaled, passivated and inspected 

before, during and after fabrication in accordance with the applicable sections of ASTM 

A380 and as detailed in the procedures to be submitted to the Engineer for approval 

prior to start of work. Chemical passivation in accordance with ASTM A967 is required 

for all stainless steel in contact with process water. Degreasing and passivation of 

stainless steel articles shall be conducted as the last step after fabrication. 

B. Measures to protect cleaned surfaces shall be taken as soon as final cleaning is 

completed and shall be maintained during all subsequent handling, storage and 

shipping. 

1. The Contractor shall submit for approval specific procedures listing all the steps to 

be followed in detecting contamination and in descaling, cleaning, passivation and 

protecting of all stainless steel. 

2. Area showing clear indications of contamination shall be recleaned, repassivated 

and reinspected. 

C. At approved stages in the shop operations, contaminants such as scale, embedded iron, 

rust, dirts, oil, grease and any other foreign matter shall be removed from the metal, as 

directed or approved by the Engineer. The adequacy of these operations shall be 

checked by the Engineer. Operations in the shop shall be conducted so as to avoid 

contamination of the stainless steel and to keep the metal surfaces free from dirt and 

foreign matter. 

D. In order to prevent incipient corrosion during fabrication, special efforts shall be made at 

all times to keep all stainless steel surfaces from coming in contact with other metals. 

1. Stainless steel and stainless steel welds shall be cleaned with clean sand free of 

iron, stainless steel wool, stainless steel brushes, or other approved means and 

shall be protected at all times from contamination by any materials, including 

carbon steel, that shall impair its resistance to corrosion. 

2. Approved methods of cutting, grinding and handling shall be used to prevent 

contamination. If air-arc, or carbon-arc cutting is used, additional metal shall be 

removed by approved mechanical means so as to provide clean, weldable edges. 

All grinding of stainless steel shall be performed with aluminum oxide or silicon 

carbide grinding wheels bonded with resin or rubber. Grinding wheels used on 

carbon steel shall not be used on stainless steel. 
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90398-004/February 2024 05 13 00-11  Stainless Steel 

3. Sand, grinding wheels, brushes and other materials used for cleaning stainless 

steel shall be checked periodically by the Engineer for contaminants. Cleaning 

aids found to contain contaminants shall not be used on the work. 

3.05 INSTALLATION 

A. All stainless steel fabrications shall be erected square, plumb and true, accurately fitted, 

adequately anchored in place, set at proper elevations and positions. 

B. All inserts, anchor rods and all other miscellaneous work specified in the Detailed 

Specifications or shown on the Contract Drawings or required for the proper completion 

of the work, which are embedded in concrete, shall be properly set and securely held in 

position in the forms before the concrete is placed. 

C. All stainless steel fabrications shall be installed in conformance with details shown on 

the Contract Drawings or on the approved shop drawings. 

END OF SECTION 
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DIVISION 05 

MISCELLANEOUS AND ORNAMENTAL IRON 

(Filed Sub Bid Required) 

 

SECTION 05 14 00 

STRUCTURAL ALUMINUM 

PART 1 – GENERAL 

1.1 FILED SUB-BID REQUIREMENTS 

A. This Section is part of the filed sub-bid for Division 05 – Miscellaneous and Ornamental 

Iron.  See Section 05 00 00. 

1.2 THE REQUIREMENT 

 

A. Furnish all equipment, labor, materials, and services required to provide all structural 

aluminum work in accordance with the Contract Documents. The term "structural 

aluminum" shall include items as defined in the Aluminum Association "Specifications for 

Aluminum Structures". 

1.3 RELATED WORK SPECIFIED ELSEWHERE 

A. Section 05 10 00 − Metal Materials 

B. Section 05 05 23 − Metal Fastening 

C. Section 09 90 00 − Painting 

1.4 REFERENCE SPECIFICATIONS, CODES, AND STANDARDS 

A. Without limiting the generality of other requirements of the Specifications, all work 

specified herein shall conform to the applicable requirements of the following 

documents. All referenced specifications, codes, and standards refer to the most current 

issue available at the time of the Bid. 

1. Massachusetts State Building Code 

2. Aluminum Association "Specifications for Aluminum Structures" 

3. AWS D1.2 − "Structural Welding Code" 
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1.5 SUBMITTALS 

A. Submit the following in accordance with Section 01 33 00 − Submittal Procedures. 

1. Certified Mill Test Reports 

2. Affidavit of Compliance with grade specified 

3. Shop Drawings which include the following: 

a. Layout drawings indicating all structural shapes, sizes, and dimensions. 

b. Beam and column schedules. 

c. Detailed drawings indicating jointing, anchoring and connection details. 

1.6 QUALITY ASSURANCE 

A. Shop inspection may be required by the Owner at his own expense. The Contractor shall 

give ample notice to the Engineer prior to the beginning of any fabrication work so that 

inspection may be provided. The Contractor shall furnish all facilities for the inspection of 

materials and workmanship in the shop, and the inspectors shall be allowed free access 

to the necessary parts of the work. Inspectors shall have the authority to reject any 

materials or work which do not meet the requirements of these Specifications. Inspection 

at the shop is intended as a means of facilitating the work and avoiding errors, but is 

expressly understood that it will in no way relieve the Contractor from his responsibility 

for furnishing proper materials or workmanship under this Specification. 

PART 2 – PRODUCTS 

2.1 MATERIALS 

A. Structural aluminum shall comply with Section 05 10 00 - Metal Materials. 

B. Fasteners for structural aluminum shall be in accordance with Section 05 05 23 - Metal 

Fastening.  

C. Electrodes for welding shall be in accordance with Section 05 05 23 - Metal Fastening. 

PART 3 – EXECUTION 

3.1 MEASUREMENT 

A. The Contractor shall verify all dimensions and shall make any field measurements 

necessary and shall be fully responsible for accuracy and layout of work. The Contractor 

shall review the Drawings and any discrepancies shall be reported to the Engineer for 

clarification prior to starting fabrication.  
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3.2 FABRICATION 

A. Fabrication shall be in accordance with the Aluminum Association "Specifications for 

Aluminum Structures". Fabrication shall begin only after Shop Drawing approval. 

B. Except where otherwise noted on the Drawings or in this Specification, all shop 

connections shall be welded.  

C. All holes in structural aluminum members required for anchors, anchor rods, bolts, or 

other members or for attachment of other work shall be provided by the fabricator and 

detailed on the Shop Drawings. 

D. All materials shall be properly worked and match-marked for field assembly.  

3.3 DELIVERY, STORAGE AND HANDLING 

A. Structural members shall be loaded in such a manner that they may be transported and 

unloaded without being over-stressed, deformed or otherwise damaged. 

B. Structural aluminum members and packaged materials shall be protected from corrosion 

and deterioration. Material shall be stored in a dry area and shall not be placed in direct 

contact with the ground. Materials shall not be placed on the structure in a manner that 

might cause distortion or damage to the members or the supporting structures. The 

Contractor shall repair or replace damaged materials or structures as directed. 

3.4 ERECTION 

A. All temporary bracing, guys and bolts as may be necessary to ensure the safety of the 

structure until the permanent connections have been made shall be provided by the 

Contractor. 

B. Structural members shall be set accurately to the lines and elevations indicated. The 

various members shall be aligned and adjusted to form a part of a complete frame or 

structure before being permanently fastened.  

C. No cutting of structural aluminum members in the field will be allowed except by the 

written approval of the Engineer. 

D. Bearing surfaces and other surfaces which will be in permanent contact shall be cleaned 

before assembly.  

E. Field welding shall not be permitted unless specifically indicated in the Drawings or 

approved in writing by the Engineer. All field welding shall comply with Section 05 05 23 

− Metal Fastening. 

F. All bolted connections shall comply with Section 05 05 23 − Metal Fastening.  
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G. All field connections shall be accurately fitted up before being bolted. Drifting shall be 

only such as will bring the parts into position and shall not be sufficient to enlarge the 

holes or to distort the metal. All unfair holes shall be drilled or reamed. 

H. Misfits at Bolted Connections 

1. Where misfits in erection bolting are encountered, the Engineer shall be 

immediately notified. The Contractor shall submit a method to remedy the misfit for 

review by the Engineer. The Engineer will determine whether the remedy is 

acceptable or if the member must be refabricated. 

2. Incorrectly sized or misaligned holes in members shall not be enlarged by burning, 

or by the use of drift pins. The Contractor shall notify the Engineer immediately 

and shall submit a proposed method of remedy for review by the Engineer. 

3. Where misalignment between anchor bolts and bolt holes in aluminum members 

are encountered, the Engineer shall be immediately notified. The Contractor shall 

submit a method to remedy the misalignment for review by the Engineer. 

I. Grouting of Base Plates and Bearing Plates 

1. The bottom surface of the plates shall be cleaned of all foreign materials, and 

concrete or masonry bearing surface shall be cleaned of all foreign materials and 

roughened to improve bonding. 

2. Accurately set all base and bearing plates to designated levels with steel wedges 

or leveling plates. 

3. Baseplates shall be grouted with non-shrink grout to assure full uniform bearing. 

Grouting shall be done prior to placing loads on the structure. Non-shrink grout 

shall conform to Section 03 60 00 - Grout. 

4. Anchor bolts shall be tightened after the supported members have been positioned 

and plumbed and the non-shrink grout has attained its specified strength. 

J. Where finishing is required, assembly shall be completed including bolting and welding 

of units before the start of finishing operations. 

3.5 PAINTING 

A. Painting shall be performed according to Section 09 90 00 - Painting.  

B. Aluminum surfaces in contact with concrete or dissimilar metals shall be thoroughly 

protected with two coats of epoxy paint with a minimum total thickness of 16 mils or 

other approved isolating material in accordance with the requirements of Section 09 90 

00 - Painting. 
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END OF SECTION
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SECTION 05 21 00 

STEEL JOISTS 

PART 1 – GENERAL 

1.01 THE REQUIREMENT 

A. Furnish all materials, labor and services for the delivery, handling, storing and erecting of 

steel joists in accordance with the Contract Documents. 

1.02 RELATED WORK SPECIFIED ELSEWHERE 

A. Section 05 12 00 − Structural Steel 

B. Section 05 31 00 − Metal Decking 

C. Section 05 50 00 − Metal Fabrications 

1.03 REFERENCE STANDARDS 

A. AISC − Specifications for Open Web Steel Joist 

B. AWS − Structural Welding Code 

C. Standard Specification, Load Tables and Weight Tables for Steel Joist and Joist Girders, 

published by Steel Joist Institute (SJI) 

D. ASTM − Standard Specifications for Materials 

E. AISI − Specifications for the Design of Cold-Formed Steel Structural Members. 

1.04 SUBMITTALS 

A. In accordance with the procedures and requirements set forth in Section 01 33 00 − 

Submittal Procedures, the Contractor shall submit the following: 

1. Certified mill test reports. 

2. Affidavit of compliance with type of grade specified. 

3. Joist placement plans showing detailed layouts, design details, connection details, 

fabrication details, bridging (size, location and connections), deflection criteria and 

load data.   

4. Signed and sealed calculations from the joist manufacturer’s registered 

professional engineer. Manufacturer’s Professional Engineer shall be registered in 

the State or Commonwealth in which the project is located. 
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5. Certified weld inspection reports. 

6. Joist manufacturer, at the completion of manufacture, shall provide a certificate of 

compliance stating that the supplied joists and associated work have been 

provided in accordance with the approved Contract Documents and with SJI 

standard specifications. 

1.05 QUALITY ASSURANCE 

A. All materials, workmanship and production methods shall be in accordance with 

standards in the industry. 

B. Joist manufacturers shall submit a certificate of compliance stating that plant and 

production methods have met the requirements of all joist specifications, codes and 

standards. 

1.06 QUALIFICATIONS 

A. Steel joist manufacturer must be a member of SJI and conform to SJI standards. 

B. Manufacturer must specialize in steel joist design and fabrication for a minimum of five 

(5) years documented experience. 

PART 2 – PRODUCTS 

2.01 MATERIALS 

A. Joists and joist girders shall conform to SJI Standard Specifications. 

B. Joist location, spacing and loading shall be as shown on the Contract Documents.  

C. Joist sizes shown on the Contract Documents must be evaluated by the manufacturer. 

PART 3 – EXECUTION 

3.01 FABRICATION AND DESIGN 

A. Joists shall be designed in accordance with SJI standard specifications as simply 

supported trusses, unless indicated otherwise on the Drawings. 

B. All welding shall conform to AWS Standards. No fusion welding is permitted for steel 

joists. 

C. The number of rows of bridging and type of bridging shall be established by the 

manufacturer for loads shown on the Drawings. 
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D. Each joist shall be marked and labeled for identification. All joists shall have one coat of 

primer shop paint. 

3.02 DELIVERY AND STORAGE 

A. Handle, transport and store joists in a manner to prevent damage affecting their 

structural integrity. Store all items off the ground in a well-drained location protected from 

the weather and easily accessible for inspection and handling. 

B. Any damaged joists shall not be accepted. 

3.03 INSTALLATION 

A. All bridging and bridging anchors shall be completely installed before roof or floor 

construction loads are placed on the joists. The ends of all bridging shall be anchored. 

B. End anchorage of steel joists shall have a steel bearing plate resting on masonry or 

concrete, as shown on the Drawings. End anchorage of steel joist resting on steel 

supports shall be attached with a minimum of two 1/8-inch fillet welds, one inch long, or 

with 1/2 inch bolts, unless indicated otherwise on the Drawings. 

C. The deflection of steel joists due to live load shall not exceed L/360 of span for floors 

and L/240 of span for roof. 

3.04 PAINTING 

A. Painting shall conform to Section 09 90 00 − Painting. 

END OF SECTION 
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SECTION 05 31 00 

METAL DECKING 

PART 1 – GENERAL 

1.01 THE REQUIREMENT 

A. Furnish all labor, equipment, materials and services to install all metal deck complete 

with all accessories for a complete installation in accordance with the Drawings and as 

specified herein. 

1.02 RELATED WORK SPECIFIED ELSEWHERE 

A. Section 05 10 00 − Metal Materials 

B. Section 05 05 13 − Galvanizing 

C. Section 05 05 23 − Metal Fastening 

D. Section 05 12 00 − Structural Steel 

E. Section 05 21 00 − Steel Joists 

1.03 REFERENCE SPECIFICATIONS, CODES, AND STANDARDS 

A. AISI − Specification for the Design of Cold-Formed Steel Structural Members 

B. SDI − Design Manual for Floor Decks and Roof Decks and Manual of Construction with 

Steel Deck 

C. ASTM Standards for Test Methods 

D. AWS D1.3 – Structural Welding Code – Sheet Steel 

E. ANSI/SDI SD-2022 – Standard for Steel Deck 

1.04 SUBMITTALS 

A. Submit the following in accordance with Section 01 33 00 − Submittal Procedures. 

1. Complete layout and installation drawings and schedules with clearly marked 

dimensions. 

2. Detail and location drawings for all framing, supports, type and location of all welds 

and fasteners. 

3. Details of all accessories showing welding washers, studs and reinforcing strips. 
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4. Manufacturer's design calculations or published literature for the structural 

properties of the metal decking. 

5. Qualifications of welders. 

1.05 QUALITY ASSURANCE 

A. All materials, workmanship and production methods shall be in accordance with 

ANSI/SDI SD-2022 for Standard for Steel Deck. 

B. Manufacturer shall be regularly engaged in the manufacture of metal decking. 

PART 2 – PRODUCTS 

2.01 MATERIALS 

A. Steel sheet shall be flat rolled carbon steel sheets meeting the requirements of ASTM 

A653 Grade 80 for galvanized metal deck or ASTM A1008 Grades 80 for bare metal 

deck.  

B. Minimum yield strength shall be 33 ksi. 

C. Unless noted otherwise, metal deck shall be galvanized in accordance with Section 05 

05 13 − Galvanizing. 

D. Mechanical fasteners used for sidelap connections shall be SDI standard. 

PART 3 – EXECUTION 

3.01 FABRICATION AND DESIGN 

A. Design, fabrication and erection of decking shall comply with references listed in Section 

1.03 and manufacturer's recommendations. 

B. Deck units shall conform to the SDI standard type and gage shown on the Drawings. 

3.02 DELIVERY, STORAGE, AND HANDLING 

A. Materials shall be delivered in unbroken, undamaged, original packages bearing 

manufacturer's labels.  

B. Metal decking shall be stored off the ground with one end elevated for drainage and 

covered with vented water-proof material in accordance with decking manufacturer's 

recommendations. 

C. Decking shall be handled so as to preclude damage from any source.  
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D. Metal decking units may not be used for any purpose (such as scaffold decking) prior to 

incorporation in the work. Any units which have been so used will be rejected. 

3.03 INSPECTION 

A. Verify correct layout and alignment of supporting members and clean all support 

surfaces of debris. All defects shall be corrected prior to installation of metal decking. 

3.04 INSTALLATION 

A. Install deck units and accessories in accordance with shop drawings and manufacturer's 

recommendations. Deck units shall be installed where called for on the Drawings. 

B. Position deck units on supporting steel framework and adjust to final position with ends 

bearing on supporting members and accurately aligned end to end before being 

permanently fastened. Extend deck units over three or more supports unless shown 

otherwise on the Drawings. Lap ends not less than 2 inches. Place deck units flat and 

square, secured to adjacent framing without warp or deflection. 

C. Secure deck units to supporting members as shown on the Drawings. Weld pattern shall 

be as indicated on the Drawings in accordance with SDI and AWS D1.3. The Contractor 

may use an equivalent pattern of mechanical fasteners in lieu of welded fastening. 

D. Attach deck at sidelaps with screws as indicated on the Drawings or as recommended 

by the manufacturer. 

E. Cut and fit deck units around openings. Deck manufacturer shall approve openings 

larger than 6" diameter prior to cutting. 

3.05 REPAIR OF GALVANIZING 

A. Galvanizing shall be repaired at all welds, scarred areas, and rust spots in accordance 

with Section 05 05 13 − Galvanizing. 

3.06 CONSTRUCTION GUIDELINES 

A. Do not use deck units as a working platform or storage area until units are permanently 

attached in position. 

B. Construction loads shall not exceed the load carrying capacity of the deck. 

C. All units damaged during construction shall be repaired or replaced by the Contractor. 

END OF SECTION
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SECTION 05 40 00 

COLD-FORMED METAL FRAMING 

PART 1 – GENERAL 

1.01 THE REQUIREMENTS 

A. Furnish and install cold-formed metal framing in accordance with the Contract 

Documents. Exterior walls, load-bearing walls, and walls taller than 12’-0” shall be 

provided under this specification section.  

1.02 RELATED WORK SPECIFIED ELSEWHERE 

A. Section 07 90 00 – Joint Fillers, Sealants and Caulking 

B. Section 09 29 00 − Gypsum Drywall System 

1.03 REFERENCE SPECIFICATIONS, CODES, AND STANDARDS 

A. Without limiting the generality of other requirements of these specifications, all work 

hereunder shall conform to the applicable requirements of the reference portions of the 

following documents, to the extent that the requirements therein are not in conflict with 

the provisions of this Section. 

1. Commercial Standards 

a. ASTM A653 − Standard Specification for Steel Sheet, Zinc-Coated 

(Galvanized) or Zinc Iron Alloy-Coated (Galvannealed) by the Hot-Dip 

Process 

b. ASTM A153 − Standard Specification for Zinc-Coating (Hot-Dip) on Iron and 

Steel Hardware 

c. ASTM C1007 − Standard Specification for Installation of Load Bearing 

(Transverse and Axial) Steel Studs and Related Accessories. 

d. ASTM C1513 − Standard Specification for Steel Tapping Screws for Cold-

Formed Steel Framing Connections 

e. ASTM C955 − Load-Bearing (Transverse and Axial) Steel Studs, Runners 

(Track), and Bracing or Bridging for Screw Application of Gypsum Board and 

Metal Poster bases 

f. A.I.S. (American Iron and Steel Institute) − Specification for the Design of 

Cold-Formed Steel Structural Members 
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1.04 SUBMITTALS 

A. Submit shop drawings in accordance with Section 01 33 00 − Submittal Procedures. 

B. Submit manufacturer's data sheets and erection instruction for each item specified. 

C. Submit shop drawings for load bearing framing members and exterior wall framing 

members showing size and gauge designations, number, type, location, and spacing. 

Indicate supplemental strapping, bracing, splices, bridging, accessories, and details 

required for proper installation. Shop drawings shall be sealed by an independent 

Professional Engineer registered in the State or Commonwealth in which the project is 

located. 

1.05 QUALITY ASSURANCE 

A. Calculate structural properties of studs and joist in accordance with AISI "Specification 

for Design of Cold-Formed Steel Structural Members". 

B. Welding shall be accomplished by qualified welders and comply with American Welding 

Society (AWS) D1.3, "Structural Welding Code − Sheet Steel". 

C. Where framing units are components of assemblies indicated for a fire-resistance rating 

provide units which have been approved by governing authorities having jurisdiction. 

1.06 DELIVERY, STORAGE AND HANDLING 

A. Protect metal framing units from rusting and damage. Deliver to protect site in 

manufacturer's unopened containers or bundles, fully identified with name, brand, type, 

and grade. Store off ground in a dry ventilated space or protect with breathable 

waterproof tarpaulins. 

PART 2 – PRODUCTS 

2.01 MANUFACTURERS 

A. Subject to compliance with requirements of these Specifications, provide a metal framing 

system consisting of steel studs, furring, runners (tracks), blocking, lintels, clips angles, 

shoes, reinforcements, fasteners, and accessories required to provide a complete 

framing system and as manufactured by Dale/INCOR, Gold Bond Building Products, 

Unimast Corporation, ClarkDietrich, Marino\Ware, or equal. 

2.02 MATERIALS 

A. For 16-gage and heavier units, fabricate metal framing components of structural quality 

steel sheet with a minimum yield point of 40,000 psi; ASTM 653. 

B. For 18-gage and lighter units, fabricate metal framing of commercial quality steel sheet 

with a minimum yield point of 33,000 psi; ASTM A 653. 
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2.03 PRODUCTS 

A. Provide manufacturer's standard steel runners (tracks), blocking, lintels, clip angles, 

shoes, reinforcements, fasteners, and accessories as recommended by manufacturer for 

applications indicated, and as needed to provide a complete metal framing system as 

required by the Shop Drawings and Contract Documents. 

B. "C"-Shape studs shall be manufacturer's standard load bearing steel studs of size, 

shape, and gage indicated, with 1. 25 inch minimum flange and flange return lip. 

C. Punched channel studs shall be manufacturer's standard, factory punched, load bearing 

steel studs of size, shape, and gage indicated, with 1.375 inch flange. 

D. Joists shall be manufacturer's standard C-shape sections of size, shape and gage 

required for the spans and loads. 

E. Furring members with spans less than 4 feet shall be hat shaped, 0.0179 inch minimum 

thickness base metal, and comply with ASTM C 645. 

F. Furring members with spans greater than 4 feet shall be C-shape, 0.0179 inch minimum 

thickness base metal, and comply with ASTM C 645. 

2.04 FINISHES 

A. Provide galvanized finish to metal framing components minimum G 60 coating. 

PART 3 – EXECUTION 

3.01 GENERAL 

A. Verification: The Contractor shall examine all Contract Drawings covering the work of 

this Section and refer to all other Contract Drawings which may affect this work or 

require coordination by this trade. Execution of work of this trade constitutes acceptance 

of adjoining work and other conditions as being satisfactory in every respect. Later 

claims of defects in such cases will not constitute relief in any way from the requirement 

of these Specifications. 

B. Cooperation: The Contractor shall cooperate with all trades supplying materials or 

performing work in connection with the work under this Section to those other trades 

whose work is affected by the work of this Section. The Contractor shall provide to the 

job any and all items required to be built into the other work in ample time to avoid 

delaying the normal progress of such other work. 

3.02 FABRICATION 

A. Framing components may be prefabricated into panels prior to erection. Fabricate 

panels plumb, square, true to line and braced against racking with joints welded. 

Perform lifting of prefabricated panels in a manner to prevent damage or distortion. 
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Fabricate panel to a maximum allowable tolerance variation from plumb, level, and true 

to line of 1/8" in 10'-0". 

B. Attach similar components by welding. Attach dissimilar components by welding, bolting 

or screw fasteners, as standard with manufacturer. Wire tying of framing is not 

permitted. Repair of galvanized surfaces damaged by welding with zinc rich paint. 

3.03 INSTALLATION 

A. Install metal framing system in accordance with manufacturer's printed instructions and 

recommendations. 

B. Install continuous tracks sized to match studs. Align tracks accurately to layout base and 

tops of studs. Secure tracks as recommended by stud manufacturer for type of 

construction involved, except do not exceed 16". Provide fasteners at corners and end of 

track. 

C. Set studs plumb where stud system abuts structural columns or walls, included masonry 

walls, anchor ends of stiffeners to supporting structure. 

D. Install supplementary framing, blocking, and bracing in metal framing system wherever 

walls or partitions are indicated to support fixtures, equipment, services, case work, 

heavy trim and furnishings, and similar work requiring attachment to wall or partition. 

Where type of supplementary support is not otherwise indicated, comply with stud 

manufacturer's recommendations and industry standards, considering weight or loading 

resulting from each item supported. 

E. Secure studs to top and bottom runner tracks by either welding or screw fastening at 

both inside and outside flanges. 

F. Frame openings larger than 2'-0" wide with double stud at each jamb, unless more are 

indicated, or indicated by manufacturer's instructions. 

G. Provide load bearing headers at each opening. 

H. Install horizontal stiffeners in stud system, spaced vertically at not more than 4'-6" on 

center. Weld at each intersection. 

I. Install joist level and plumb, complete with bracing and reinforcing recommended by 

manufacturer. 

END OF SECTION 
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SECTION 05 50 00 

METAL FABRICATIONS 

PART 1 – GENERAL 

1.1 REQUIREMENT 

A. Furnish all materials, labor, and equipment required to provide all metal fabrications not 

specifically included in other Sections, complete and in accordance with the 

requirements of the Contract Documents. 

B. Work shall include but may not be limited to lintels, guard posts, hoppers, and chutes. 

1.2 RELATED WORK SPECIFIED ELSEWHERE 

A. Section 05 10 00 − Metal Materials 

B. Section 05 05 23 − Metal Fastening 

C. Section 05 05 13 − Galvanizing 

D. Section 07 42 13 – Preformed Metal Wall Panels 

E. Certain specific items are included in other Sections of the Specifications. See the 

section for the specific item in question. 

1.3 REFERENCE SPECIFICATIONS, CODES AND STANDARDS 

A. Without limiting the generality of other requirements of the Specifications, all work 

specified herein shall conform to the applicable requirements of the following 

documents. All referenced specifications, codes, and standards refer to the most current 

issue available at the time of Bid. 

1. Massachusetts State Building Code 

2. AISC − Specification for Structural Steel Buildings 

3. AISI − Specifications for the Design of Cold Formed Steel Structural Members 

4. Aluminum Association Specifications for Aluminum Structures 

1.4 SUBMITTALS 

A. Submit the following in accordance with Section 01 33 00 − Submittal Procedures.  

1. Complete fabrication and erection drawings of all metalwork specified herein. 
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2. Other submittals as required in accordance with Section 05 10 00 − Metal 

Materials and Section 05 05 23 − Metal Fastening. 

PART 2 – PRODUCTS 

2.1 METAL MATERIALS 

A. Metal materials used in metal fabrications shall conform to Section 05 10 00 − Metal 

Materials, unless noted otherwise. 

2.2 METAL FASTENING 

A. All welds and fasteners used in metal fabrication shall conform to Section 05 05 23 − 

Metal Fastening, unless noted otherwise. 

2.3 LINTELS 

A. Provide lintels as shown on the Drawings and specified herein with 8 inches minimum 

bearing each side unless noted otherwise. 

B. All lintels shall be steel in accordance with Section 05 12 00 − Structural Steel and shall 

be galvanized in accordance with Section 05 05 13 − Galvanizing, unless noted 

otherwise. 

2.4 GUARD POSTS (BOLLARDS) 

A. Guard posts shall be 6-inch diameter Schedule 40 galvanized steel pipe in accordance 

with ASTM A53. 

B. Guard posts shall be concrete filled and crowned, as detailed in the Drawings. 

PART 3 – EXECUTION 

3.1 FABRICATION 

A. All measurements and dimensions shall be based on field conditions and shall be 

verified by the Contractor prior to fabrication. Such verification shall include coordination 

with adjoining work. 

B. All fabricated work shall be shop fitted together as much as practicable, and delivered to 

the field, complete and ready for erection. All miscellaneous items such as stiffeners, 

fillets, connections, brackets, and other details necessary for a complete installation shall 

be provided. 

C. All work shall be fabricated and installed in a manner that will provide for expansion and 

contraction, prevent shearing of bolts, screws, and other fastenings, ensure rigidity, and 

provide a close fit of sections. 
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D. Finished members shall conform to the lines, angles, and curves shown on the Drawings 

and shall be free from distortions of any kind.  

E. All shearings shall be neat and accurate, with parts exposed to view neatly finished. 

Flame cutting is allowed only when performed utilizing a machine. 

F. All shop connections shall be welded unless otherwise indicated on the Drawings or 

specified herein. Bolts and welds shall conform to Section 05 05 23 − Metal Fastening. 

All fastenings shall be concealed where practicable. 

G. Fabricated items shall be shop painted when specified in Section 09 90 00 − Painting. 

3.2 INSTALLATION 

A. Assembly and installation of fabricated system components shall be performed in strict 

accordance with manufacturer's recommendations. 

B. All miscellaneous metalwork shall be erected square, plumb and true, accurately fitted, 

adequately anchored in place, and set at proper elevations and positions. 

C. Metal work shall be field painted when as specified in accordance with Section 09 90 00 

− Painting. 

END OF SECTION 
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DIVISION 05 

MISCELLANEOUS AND ORNAMENTAL IRON 

(Filed Sub Bid Required)  

 

SECTION 05 51 00 

METAL STAIRS 

PART 1 – GENERAL 

1.01 FILED SUB-BID REQUIREMENTS 

A. This Section is part of the filed sub-bid for Division 05 – Miscellaneous and Ornamental 

Iron.  See Section 05 00 00.  

1.02 THE REQUIREMENT 

A. Furnish all materials, labor, and equipment required to provide all metal stairs in 

accordance with the Contract Documents. 

1.03 RELATED WORK SPECIFIED ELSEWHERE 

A. Section 05 10 00 − Metal Materials 

B. Section 05 05 13 − Galvanizing 

C. Section 05 05 23 − Metal Fastening 

D. Section 05 12 00 − Structural Steel 

E. Section 05 14 00 − Structural Aluminum 

F. Section 05 52 00 − Guards and Railings 

G. Section 05 53 00 − Gratings, Access Hatches, and Access Doors 

H. Section 05 55 00 − Stair Treads and Nosings 

1.04 REFERENCE SPECIFICATIONS, CODES, AND STANDARDS 

A. Without limiting the generality of the other requirements of the specifications, all work 

herein shall conform to the applicable requirements of the following documents. All 

referenced specifications, codes, and standards refer to the most current issue available 

at the time of Bid. 

1. Massachusetts State Building Code 
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2. AISC − Specification for Structural Steel Buildings 

3. AISI − Specification for the Design of Cold-Formed Steel Structural Members 

4. Aluminum Association Specifications for Aluminum Structures 

1.05 SUBMITTALS 

A. Submit the following in accordance with Section 01 33 00 − Submittal Procedures. 

1. Complete fabrication and erection drawings of all metal work specified herein. 

2. Other submittals as required in accordance with Section 05 10 00 − Metal 

Materials and Section 05 05 23 − Metal Fastening. 

3. Submit structural calculations and detailed erection drawings for steel pan stairs. 

Calculations and drawings shall be signed and sealed by a Professional Engineer 

currently registered in the State or Commonwealth in which the project is located. 

PART 2 – PRODUCTS 

2.01 METAL MATERIALS 

A. Metal materials used for metal stairs shall conform to Section 05 10 00 − Metal 

Materials, unless noted otherwise. 

2.02 METAL FASTENING 

A. All welds and fasteners used in metal stairs shall conform to Section 05 05 23 − Metal 

Fastening, unless noted otherwise. 

2.03 METAL STAIRS AND LANDINGS 

A. Stair stringers and structural framing of landings shall be fabricated from steel or 

aluminum as indicated on the Drawings. 

1. Steel stairs shall be fabricated from steel in accordance with Section 05 12 00 − 

Structural Steel. 

2. Aluminum stairs shall be fabricated from aluminum alloy 6061-T6 in accordance 

with Section 05 14 00 − Structural Aluminum. 

B. Regardless of material of stringers, all stair treads shall be aluminum in accordance with 

Section 05 55 00 − Stair Treads and Nosings. 

C. Where metal landings are required as indicated on the Drawings, gratings at landings 

shall conform to Section 05 53 00 − Gratings, Access Hatches, and Access Doors. 
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D. Guards for metal stairs shall conform to Section 05 52 00 − Guards and Railings. 

Contractor shall coordinate attachment of guards to metal stairs. 

E. All clips, anchors, and necessary appurtenances shall be provided for a complete and 

rigid installation. 

F. Closure plates shall be provided for all exposed ends of stringers. 

G. All exposed connections shall be welded and ground smooth, unless otherwise indicated 

on the Drawings. 

H. Stairs and landings shall be designed to support a 100 psf live load, minimum, unless 

otherwise indicated on the Drawings.  

2.04 STEEL PAN STAIRS 

A. General 

1. All steel stairs and landings with concrete filled steel pan risers and treads shall 

meet all applicable OSHA, ANSI, and NFPA codes. 

2. Stair assemblies shall conform to the dimensions and arrangements shown on the 

Drawings. 

3. Stair assemblies shall be designed to support a minimum 100 psf live load unless 

otherwise indicated on the Drawings. 

4. Steel framing, hangers, columns, struts, clips, brackets, bearing plates, and other 

necessary appurtenances shall be provided for support of stairs and platforms as 

shown on the Drawings. 

5. Exposed portions of steel pans, platforms, framing system stringers, and portions 

of aluminum nosings in contact with concrete, steel, or masonry shall be painted in 

accordance with Section 09 90 00 − Painting. 

6. Concrete fill shall be 3-inches thick for platforms and 1-1/2 inches thick for pan 

treads unless noted otherwise. 

7. Cast-in-place safety stair nosings in accordance with Section 05 55 00 − Stair 

Treads and Nosings, shall be provided for treads and platforms. 

8. Metal pan treads, platforms, and risers shall be fabricated from 0.1084-inch thick 

(12 gauge minimum), galvanized structural steel sheets. 

9. Risers at Open Stair shall be perforated metal, round, carbon steel, hot rolled 

pickled and oiled (HRPO), mill finish, 0.1046" thick (12 gauge minimum), 1/8" 

round on 3/16" staggered centers, 1/16" bar width, 32.59 holes per square inch 

(hpsi), minimum solid margins both sides of sheet parallel to length of sheet, holes 

sheared through both ends of sheet parallel to width of sheet, 40% open area. 
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10. Risers and treads shall be supported by steel angle brackets welded to the 

stringers. Metal pans shall be secured to the brackets with welds. 

11. Closure pieces shall be provided for ends of stringers. 

12. Contractor shall be exclusively responsible for the design of steel pan stairs as 

shown on the Drawings including, but not limited to, treads, risers, landings, 

framing, hangers, beams, columns, struts, clips, brackets, bracing, bearing plates, 

connections (bolts, welds, concrete anchors, fasteners, etc.), guardrail, handrail, 

and other necessary components and appurtenances required for complete design 

and assembly of the steel pan stair system. 

a. Steel pan stairs shall be designed for all applicable loads (dead, live, wind, 

seismic, snow, etc.) as required by the governing building code and ASCE 7. 

See Structural Drawings and as specified herein for minimum required loads 

and site-specific parameters. Design shall consider all loads, erection, 

temperature, and anchorage stresses. 

b. All welds and fasteners used in steel pan stairs shall conform to Section 05 

05 23 − Metal Fastening, unless noted otherwise. 

c. Design of concrete anchors shall include design of anchor size, embedment, 

and edge distances. 

B. Connections 

1. All connections between steel components shall be welded unless otherwise 

shown on the Drawings or specified herein. All welds shall be continuous and 

ground smooth where exposed. Welding and fasteners shall conform to Section 05 

05 23 − Metal Fastening. 

2. Assemblies shall be fabricated such that bolts and other fastenings do not appear 

on finished surfaces. 

3. All joints shall be true and tight, and connections between parts shall be light-proof 

tight. 

C. Guards for steel pan stairs shall conform to Section 05 52 00 − Guards and Railings. 

Contractor shall coordinate connection of guards to stairs. 

PART 3 – EXECUTION 

3.01 FABRICATION 

A. All measurements and dimensions shall be based on field conditions and shall be 

verified by the Contractor prior to fabrication. Such verification shall include coordination 

with all adjoining work. 

La
st

 M
od

ifi
ed

: 0
2/

28
/2

02
4 

at
 1

0:
41

A
M

 E
S

T



 

90398-004/February 2024 05 51 00-5  Metal Stairs (FSB) 

B. All fabricated work shall be shop fitted together as much as practicable, and delivered to 

the field, complete and ready for erection. All miscellaneous items such as stiffeners, 

fillets, connections, brackets, and other details necessary for a complete installation shall 

be provided. 

C. All work shall be fabricated and installed in a manner that will provide for expansion and 

contraction, prevent shearing of bolts, screws, and other fastenings, ensure rigidity, and 

provide a close fit of sections. 

D. Finished members shall conform to the lines, angles, and curves shown on the drawings 

and shall be free from distortions of any kind. 

E. All shearings shall be neat and accurate, with parts exposed to view neatly finished. 

Flame cutting is allowed only when performed utilizing a machine. 

F. All shop connections shall be welded unless otherwise indicated on the Drawings or 

specified herein. Bolts and welds shall conform to Section 05 05 23 − Metal Fastening. 

All fastenings shall be concealed where practicable. 

G. Fabricated items shall be shop painted when specified in accordance with Section 09 90 

00 − Painting. 

3.02 INSTALLATION 

A. Assembly and installation of metal stairs shall be performed in strict accordance with 

manufacturer's recommendations. 

B. All miscellaneous metalwork shall be erected square, plumb and true, accurately fitted, 

adequately anchored in place, and set at proper elevations and positions. 

C. Metal stairs shall field painted when specified in accordance with Section 09 90 00 − 

Painting. 

END OF SECTION 
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DIVISION 05 

MISCELLANEOUS AND ORNAMENTAL IRON 

(Filed Sub Bid Required) 

 

SECTION 05 51 33 

LADDERS 

PART 1 – GENERAL 

1.01 FILED SUB-BID REQUIREMENTS 

A. This Section is part of the filed sub-bid for Division 05 – Miscellaneous and Ornamental 

Iron.  See Section 05 00 00.  

1.02 REQUIREMENT 

A. Furnish all materials, labor, and equipment required to provide all ladders in accordance 

with the requirements of the Contract Documents. 

1.03 RELATED WORK SPECIFIED ELSEWHERE 

A. Section 05 10 00 − Metal Materials 

B. Section 05 05 23 − Metal Fastening 

1.04 REFERENCE SPECIFICATIONS, CODES AND STANDARDS 

A. Without limiting the generality of the Specifications, all work specified herein shall 

conform to the applicable requirements of the following documents. 

1. Massachusetts State Building Code  

2. Aluminum Association Specifications for Aluminum Structures 

3. Occupational Safety and Health Administration (OSHA) Regulations 

1.05 SUBMITTALS 

A. Submit the following in accordance with Section 01 33 00 − Submittal Procedures.  

1. Complete fabrication and erection drawings of all metalwork specified herein. 

2. Other submittals as required in accordance with Section 05 10 00 − Metal 

Materials and Section 05 05 23 − Metal Fastening. 
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PART 2 – PRODUCTS 

2.01 METAL MATERIALS 

A. Metal materials used for ladders shall conform to Section 05 10 00 − Metal Materials, 

unless noted otherwise. 

2.02 METAL FASTENING 

A. All welds and fasteners used for ladders shall conform to Section 05 05 23 − Metal 

Fastening, unless noted otherwise. 

2.03 LADDERS 

A. Ladders shall be furnished with all mounting brackets, baseplates, fasteners, and 

necessary appurtenances for a complete and rigid installation. 

B. All ladders shall be aluminum alloy 6061-T6 or 6063-T5, with a clear, anodized finish, 

Aluminum Association M12C22A41. 

C. All ladders shall conform to dimensions indicated on the Drawings and shall comply with 

OSHA requirements. 

D. Side rails shall be 1-1/2 inch diameter Schedule 80 pipe, minimum. 

E. Rungs shall be flat, slip resistant rungs with 3/4 inch width, minimum. 

F. All exposed connections shall be welded and ground smooth. 

2.04 LADDER RETRACTABLE SAFETY EXTENSION 

1. Where the Contract Documents indicate fixed ladders are required under access 

doors and checkered floor plates, they shall be provided with “LadderUp, Model 

LU-4” by Bilco Company, “L1E Ladder Extension” by Halliday Products Inc., or 

“Ladder Climb-out Device” by Thompson Fabricating. 

2. For access doors, the safety extension shall be manufactured from the same 

material as the access door with telescoping tubular sections that lock 

automatically when fully extended.  

3. Upward and downward movement shall be controlled by a stainless-steel 

balancing mechanism.  

4. Safety extension shall be assembled in strict accordance with manufacturer's 

recommendations. 
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PART 3 – EXECUTION 

3.01 FABRICATION 

A. All measurements and dimensions shall be based on field conditions and shall be 

verified by the Contractor prior to fabrication. Such verification shall include coordination 

with adjoining work. 

B. All fabricated work shall be shop fitted together as much as practicable, and delivered to 

the field, complete and ready for erection. 

C. All work shall be fabricated and installed in a manner that will provide for expansion and 

contraction, prevent shearing of bolts, screws, and other fastenings, ensure rigidity, and 

provide a close fit of sections. 

D. Finished members shall conform to the lines, angles, and curves shown on the Drawings 

and shall be free from distortions of any kind.  

E. All shearings shall be neat and accurate, with parts exposed to view neatly finished. 

Flame cutting is allowed only when performed utilizing a machine. 

F. All shop connections shall be welded unless otherwise indicated on the Drawings or 

specified herein. Bolts and welds shall conform to Section 05 05 23 − Metal Fastening. 

All fastenings shall be concealed where practicable. 

G. Fabricated items shall be shop painted when specified in accordance with Section 09 90 

00 − Painting. 

3.02 INSTALLATION 

A. Assembly and installation of fabricated system components shall be performed in strict 

accordance with manufacturer's recommendations. 

B. All miscellaneous metalwork shall be erected square, plumb and true, accurately fitted, 

adequately anchored in place, and set at proper elevations and positions.  

C. Metalwork shall be field painted when specified in accordance with Section 09 90 00 − 

Painting. 

END OF SECTION 
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DIVISON 05  

MISCELLANEOUS AND ORNAMENTAL IRON  

(FILED SUB BID REQUIRED) 

 

SECTION 05 52 00 

GUARDS AND RAILINGS 

PART 1 – GENERAL 

1.01 FILED SUB-BID REQUIREMENTS 

A. This Section is part of the filed sub-bid for Division 05 – Miscellaneous and Ornamental 

Iron. See Section 05 00 00. 

1.02 THE REQUIREMENT 

A. Furnish all materials, labor, and equipment required to provide all metal guards and 

railings in accordance with the Contract Documents. 

1.03 RELATED WORK SPECIFIED ELSEWHERE 

A. Section 05 10 00 − Metal Materials 

B. Section 05 05 23 − Metal Fastening 

1.04 REFERENCE SPECIFICATIONS, CODES, AND STANDARDS 

A. Without limiting the generality of the other requirements of the specifications, all work 

herein shall conform to the applicable requirements of the following documents. All 

referenced specifications, codes, and standards refer to the most current issue available 

at the time of Bid. 

1. Massachusetts State Building Code 

2. Aluminum Association Specifications for Aluminum Structures 

3. Occupational Safety and Health Administration (OSHA) Regulations 

1.05 SUBMITTALS 

A. Submit the following in accordance with Section 01 33 00 − Submittal Procedures. 

1. Complete fabrication and erection drawings of all metal work specified herein, 

sealed by a Professional Engineer currently licensed in the State or 

Commonwealth in which the Project is located. 
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2. Other submittals as required in accordance with Section 05 10 00 − Metal 

Materials and Section 05 05 23 − Metal Fastening. 

3. Structural calculations on guards, railing, and handrail system sealed by a 

Professional Engineer currently licensed in the State or Commonwealth in which 

the project is located. 

PART 2 – PRODUCTS 

2.01 1.01       MANUFACTUERS 

A. A.     Subject to compliance with requirements of these Specifications, provide Type III 

Guards and Railings as fabricated by the following: 

1. 1.         (Basis of Design: Circum Round) HDI Railing Systems, 3905 Continental 

Drive, Columbia PA 17512; 

2. 2.         GRECO, a CSW Industrials Company, 9410 Eden Avenue, Hudson, FL 

34667; 

3. 3.         VIVA Railings, LLC, 151 E Vista Ridge Mall Dr, Lewisville, TX 75067; 

4. 4.         Or approved equal  

2.02 METAL MATERIALS 

A. Metal materials used for guards and railings shall conform to Section 05 10 00 − Metal 

Materials, unless noted otherwise. 

2.03 METAL FASTENING 

A. All welds and fasteners used in guards and railings shall conform to Section 05 05 23 − 

Metal Fastening, unless noted otherwise. 

2.04 GUARDS AND RAILINGS 

A. General – Design of guard and handrail systems is the exclusive responsibility of the 

Contractor. Guard systems shall consist of all railings, posts, toeboards, baseplates, 

anchors, and accessories required for a complete and rigid installation.  

1. Type I and II  guard systems shall be fabricated from extruded aluminum alloy 

6061-T6 or 6105-T5, with Aluminum Association M12C22A41 finish, unless 

otherwise noted.  

2. 1.         Type III components shall be fabricated from Stainless steel grade type AISI 

304L surface to be 240 grain/grit finish: 
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a. a.         Posts 1-1/2” (38mm) outside diameter by 5/64” (2 mm) wall thickness. 

b. b.         End caps at top of posts. Hardware for handrail attachment to match 

finish of posts.  

3. Metal railings shall be fabricated from 1-1/2 inch Schedule 40 minimum pipe. Metal 

railing support posts shall be fabricated from 1-1/2 inch Schedule 80 minimum pipe 

except as noted otherwise.  

4. The top of the upper guard rail shall be 42 inches above the walking surface for 

level guards. For stair guards, the top of the upper guard rail shall be 42 inches 

above the leading edge of the tread nosing. The top of stair handrail shall be 34 

inches above the leading edge of the tread nosing.  

5. Posts 

a. Maximum horizontal spacing between posts for level rail shall be six feet.  

b. Maximum horizontal spacing between posts for stair rail shall be five feet. 

6. All rail joints shall be finished flush and shall occur only at supports. Posts shall not 

interrupt the continuation of the top rail at any point along the railing, including 

corners and end terminations. The top surface of the top railing shall be smooth 

and shall not be interrupted by projecting fittings. 

7. Toeboards 

a. Toeboards shall project 4-inches above the walking surface and shall not 

infringe on the minimum required walkway width. 

b. Aluminum toeboards shall be extruded from aluminum alloy 6063-T6 unless 

otherwise noted. 

c. Toeboards shall have a minimum thickness of 1/8" at any point. Geometry of 

toeboard shall closely resemble geometry shown on Drawings. 

8. Expansion joint splices shall be provided at 30 foot maximum spacing and at all 

expansion joints in the structure supporting the guards. 

9. The guard system shall be designed to resist the design loads specified by both 

OSHA and the Massachusetts State Building Code. 

10. Provide handrail extensions at top and bottom of stairs and ramps in accordance 

with the Massachusetts State Building Code. 

B. For Type I guards, the Contractor shall have the option of providing a guard system of 

either an all welded type construction or a component type construction. For Type II and 

III guards, the Contractor shall provide a guard system of all welded type construction. 
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1. With both the all welded or component type construction, the baseplates and 

toeboards shall be furnished as shown on the Drawings. 

2. Component Type System 

a. All fittings and brackets shall be designed for stainless steel concealed set 

screws with internal tyne type connectors.  

b. Exposed fittings shall be cast or extruded aluminum, or stainless steel to 

match guard material, except where corrosion-resistant steel is employed as 

a standard fabricator's item for use.  

3. Component type guards shall be as manufactured by Thompson Fabricating 

Company, Inc., Superior Aluminum Products, Inc. or Hollaender Manufacturing 

Company, Inc. 

4. Welded guards may be field assembled using component type fittings as 

described herein. 

C. Guards shall be either Type I, Type II, or Type III guards as shown on the Drawings. If 

no type is indicated on Drawings, guards shall be Type I. 

1. Type I guards shall be a two-rail system. The intermediate rail shall be located as 

required to prevent passage of a 21-inch diameter sphere at any point. 

2. Type II guards shall be a three-rail system with vertical posts spanning between 

the two intermediate rails. 

a. The centerline of the lower intermediate rail shall be 7 inches above the 

walking surface. 

b. The upper intermediate members, whether additional rails or vertical posts, 

shall be located below the top rail at a spacing as required to prevent 

passage of a 4-inch diameter sphere between the two rails. 

c. Vertical posts spanning between the intermediate rails shall be 1/2" diameter 

schedule 40 pipe. 

d. Spacing of vertical posts shall be as required to prevent passage of a 4-inch 

diameter sphere at any point. 

3. Type III guards shall be natural wood handrails and top rails to be connected to 

stainless steel true bar secured to posts using stainless steel T-connectors on top 

of posts: Mitered joints required by changes in direction require stainless steel true 

bar to be inserted into the underside of the wood. 

a. Wood types to be natural beech, birch or maple as selected by Architect.  
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b. Wood to be continuous throughout. Returns to wall or floor that require 

stainless steel bends should have transitions that are smooth and without 

burrs. 

c. Stainless steel infill rods, max. 9 ea. with guardrail height 42“. Infill rails to be 

3/8“ (9.5 mm) diameter solid stainless steel. Brushed finish #6 polished 

radially. Clamping knobs and fixtures to be stainless steel finished to match. 

Horizontal infill rails on approx. 4“(100 mm) centers, gaps between rods and 

adjacent posts to be equalized depending on required rail length and site 

conditions not to exceed 4“ (100 mm). 

d. Anchors and or fastener bolt shall be fabricated from stainless steel or other 

materials as determined by engineering requirements with capability to 

sustain, without failure, load imposed within a safety factor of 4, as 

determined by testing per ASTM E488 and in accordance with the 

requirements of Section 05 05 23 - Metal Fastening. 

D. Where gates are required in guards as shown on the Drawings, they shall be self-closing 

and shall be provided by the same manufacturer as the guards. Gates shall swing away 

from the opening being protected by the guards. 

2.05 FREE STANDING RAILING SYSTEM 

A. Free standing railing system shall be installed on roof ledges where accessible 

equipment is provided on roof and roof does not have a perimeter parapet wall of a 

minimum height of 42 inches. Free standing railing system shall be Safety Rail 2000 

Guardrail System by BlueWater Mfg., Inc., SafetyRail2000 by Dakota Safety, or Keegard 

Safety Railing by Simplified Safety. 

B. Toe Board brackets shall be used when the parapet wall is less than 3-1/2” in height. 

C. Performance Characteristics: Shall meet and exceed OSHA (Standards - 29 CFR) 

1926.502 (b). 

1. Railing System shall be designed to withstand a minimum 200 pounds of test load 

in any direction.  

2. Railing System shall consist of a top rail and rail at mid height between top rail and 

walking surface. 

3. Railing system shall extend to a height of at least 42" from the finished roof deck.  

4. Railing system shall be free of sharp edges and snag points.  

D. Railing and Base 

1. Rail shall be 1 5/8” O.D. Hot Rolled Pickled Electric Weld Tubing  
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2. Each support post shall have a free standing base cast from Class 30 Gray Iron 

material. 

3. Each base shall have four (4) receiver posts for accepting the rails. 

4. The receiver posts shall have a positive locking system. A friction locking system 

will not be acceptable.  

5. The receiver posts shall have a slot to enable the rails to be mounted in any 

direction. 

E. Hardware 

1. The securing pins shall be made from 1010 carbon steel. The pins shall be zinc 

plated and yellow chromate dipped. The pins shall consist of a collared pin and a 

lanyard that connects to a lynch pin. 

2. For Gate Assemblies Only. Bolts and washers shall be 3/8" x 3 ½" and 3/8" x 3" 

grade 5, zinc plated.  

3. Finish for Type I and Type II guards shall be as follows: 

a. All aluminum work of this Section:  Powder Fluoropolymer Aluminum 

Extrusion Coatings, AAMA 2605 Minimum 70% PVDF resin, by weight, in 

color coat  

b. Dry Film Thickness, ASTM D 7091: 0.20-0.30 mil liquid primer coat or 1.5-

3.0 powder primer plus 2.0-4.0 mil powder topcoat, 3.7 – 7.3 mil total 

minimum thickness. 

c. Color as selected by Architect from all colors available. Coating Product 

manufacturers or approved equal for normal and severe environments: 

1) (Basis of Design) PPG Duranar Powder Coatings; 

2) Akzon Nobel Trinar; 

3) Sherwin-Williams Fluropon; 

PART 3 – EXECUTION 

3.01 FABRICATION 

A. All measurements and dimensions shall be based on field conditions and shall be 

verified by the Contractor prior to fabrication. Such verification shall include coordination 

with all adjoining work. 
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B. All fabricated work shall be shop fitted together as much as practical, and delivered to 

the field, complete and ready for erection. 

C. All work shall be fabricated and installed in a manner that will provide for expansion and 

contraction, prevent shearing of bolts, screws, and other fastenings, ensure rigidity, and 

provide a close fit of sections. 

D. Finished members shall conform to the lines, angles, and curves shown on the drawings 

and shall be free from distortions of any kind.  

E. All shearings shall be neat and accurate, with parts exposed to view neatly finished. 

Flame cutting is allowed only when performed utilizing a machine. 

F. Concrete anchors and bolts for attachment of guard baseplates to supporting members 

shall conform to Section 05 05 23 − Metal Fastening.  

G. All fabricated items shall be shop painted in accordance with Section 09 90 00 − 

Painting. 

3.02 INSTALLATION 

A. Assembly and installation of guards and railings shall be performed in strict accordance 

with manufacturer's recommendations. 

B. All guards and railings shall be erected square, plumb and true, accurately fitted, 

adequately anchored in place, and set at proper elevations and positions. 

C. Erection tolerances: 

1. Maximum variation from plumb shall be 1/4" (6mm). 

2. Maximum offset from true alignment for every 50-foot of railing shall be 1/4" (6 

mm),  non-accumulative. 

3.03 CLEANING AND PROTECTION 

A. Remove manufacturer's protective coverings from exposed surfaces after installation. 

B. Railings shall be cleaned, including infill panels, by contractor to the satisfaction of the 

owner. 

C. Wipe with moistened cloth only.  Do not use cleaning agents with abrasive or 

acid/alkaline content. 

D. General contractor to provide protective covering on handrails and guardrails if 

construction is not yet finished in the area where the railings are installed. 
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E. Railings shall be cleaned, including infill panels, by contractor to the satisfaction of the 

owner. 

 

END OF SECTION 

La
st

 M
od

ifi
ed

: 0
2/

28
/2

02
4 

at
 1

0:
41

A
M

 E
S

T



 

90398-004/February 2024 05 53 00-1  Gratings, Checkered Floor Plates, and 

Access Doors (FSB) 

DIVISION 05 

MISCELLANEOUS AND ORNAMENTAL IRON 

(Filed Sub Bid Required) 

 

SECTION 05 53 00 

GRATINGS, CHECKERED FLOOR PLATES, AND ACCESS DOORS 

PART 1 – GENERAL 

1.01 FILED SUB-BID REQUIREMENTS 

A. This Section is part of the filed sub-bid for Division 05 – Miscellaneous and Ornamental 

Iron.  See Section 05 00 00.  

1.02 THE REQUIREMENT 

A. Furnish all materials, labor, and equipment required to provide all gratings, floor plates, 

and access doors in accordance with the Contract Documents. 

1.03 RELATED WORK SPECIFIED ELSEWHERE 

A. Section 05 10 00 − Metal Materials 

B. Section 05 05 13 – Galvanizing 

C. Section 05 05 23 − Metal Fastening 

1.04 REFERENCE SPECIFICATIONS, CODES AND STANDARDS 

A. Without limiting the generality of the other requirements of the specifications, all work 

herein shall conform to the applicable requirements of the following documents. All 

referenced specifications, codes, and standards refer to the most current issue available 

at the time of Bid. 

1. Massachusetts State Building Code 

2. Aluminum Association Specifications for Aluminum Structures 

3. Occupational Safety and Health Administration (OSHA) Regulations 

4. ANSI/NAAMM MBG 531 – NAAMM Metal Bar Grating Manual 

5. ASTM C1802 – Design, Testing, Manufacture, Selection, and Installation of 

Fabricated Metal Access Hatches for Utility, Water, and Wastewater Structures 
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1.05 SUBMITTALS 

A. Submit the following in accordance with Section 01 33 00 − Submittal Procedures.  

1. Complete fabrication and erection Drawings of all gratings, floor plates, and 

access doors specified herein. 

2. For checkered floor plates, structural calculations signed and sealed by a currently 

registered Professional Engineer in the State or Commonwealth in which the 

Project is located verifying the proposed floor plate meets the minimum load and 

deflection requirements stipulated herein. 

3. For access doors provided by a manufacturer not specifically named herein, 

structural calculations signed and sealed by a Professional Engineer currently 

registered in the State or Commonwealth in which the Project is located verifying 

the proposed access door meets the minimum load and deflection requirements 

stipulated herein. For access doors provided by a named manufacturer, sealed 

calculations are not required provided the applicable ASTM C1802 load rating is 

clearly indicated in the submittal for each proposed product. 

4. Other submittals as required in accordance with Section 05 10 00 − Metal 

Materials and Section 05 05 23 − Metal Fastening. 

PART 2 – PRODUCTS 

2.01 METAL MATERIALS 

A. Metal materials used for gratings, floor plates, and access doors shall conform to 

Section 05 10 00 − Metal Materials, unless noted otherwise. 

2.02 METAL FASTENING 

A. All welds and fasteners used for gratings, floor plates, and access doors shall conform to 

Section 05 05 23 − Metal Fastening, unless noted otherwise. 

2.03 GRATING 

A. General - Grating, including support frames, fastenings, and all necessary 

appurtenances for a complete installation, shall be furnished as indicated on the 

Drawings.  

1. All exposed bearing ends of grating shall be enclosed in a perimeter band of the 

same dimensions and material as the main bars, including ends at all cutouts.  

2. Grating shall be fabricated into easily removable sections and shall be fastened at 

each corner and as required with fasteners provided by the grating manufacturer. 

No fasteners shall be permitted to project above the walking surface. 
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Access Doors (FSB) 

3. Grating shall be designed for a loading of 150 psf unless otherwise required by the 

Drawings. Grating deflection shall not exceed 1/4 inch under a uniform load of 100 

psf. Minimum grating depth shall be 1-1/2 inches, unless structural requirements 

based on clear span require more depth. 

4. Grating installed in cast-in-place concrete shall be provided with embedded 

support frames on all perimeter and bearing edges. Support frames shall be 

extruded frames with continuous means of anchoring frames to concrete around 

entire perimeter of frame. Support frames shall be fabricated from the same 

material as the grating.  

B. Aluminum Grating 

1. Aluminum grating shall be of I-bar type and shall consist of extruded bearing bars 

positioned and locked by crossbars. All supports, cross members, etc. shall be 

aluminum. Plank clips for grating attachment to frames and any other required 

attachments, shall be aluminum or stainless steel. Bolts shall be stainless steel. 

Provide embedded aluminum support frames for cast-in-place concrete 

installations. 

2. Grating shall be “IB” by Harsco Industrial IKG, “I-Bar 19SGI4", by Ohio Grating 

Inc., or “I-Bar” by Thompson Fabricating LLC. 

C. Aluminum Plank Grating 

1. Aluminum plank grating shall be unpunched planks of extruded aluminum welded 

together to form panels. Panel ends shall have an extruded aluminum end bar 

welded in place. Two stainless steel recessed lifting handles shall be provided for 

individual panels, one handle at each end, where specifically shown on drawings. 

All support members shall be aluminum. Plank clips for grating attachment to 

frames and any other required attachments, shall be aluminum or stainless steel. 

Bolts shall be stainless steel. Provide embedded aluminum support frames for 

cast-in-place concrete installations. 

2. Aluminum plank grating shall be HD-P manufactured by Harsco Industrial IKG., 

Heavy Duty Series manufactured by Ohio Gratings, Inc., or Unpunched Duo-Grip 

Extruded Series manufactured by Alabama Metal Industries Corporation (AMICO). 

2.04 CHECKERED FLOOR PLATES 

A. Floor plates shall meet the requirements of ASTM C1802 for Load Level 1 – Light 

Pedestrian Load, minimum, unless otherwise indicated on the Drawings.  

B. Floor plates shall be aluminum unless noted otherwise. 

C. All floor plates shall be checkered plate with an approved raised pattern, non-skid 

surface.  
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D. Openings greater than 42 inches in either direction shall require two plates opening via 

hinges in opposite directions.  

E. Floor plates shall be designed to carry a minimum service level live load of 150 psf, or a 

concentrated load of 300 pounds applied over a 5.50 inch by 5.50 inch area, whichever 

produces the greatest stress, unless indicated otherwise on the Drawings. Loading shall 

be positioned to produce the greatest stresses, both due to maximum moment and 

maximum shear load conditions.  

F. All components of checkered floor plates shall have a minimum tensile yield strength of 

23,000 psi and a minimum compressive yield strength of 21,000 psi. Yield strengths 

shall be indicated on both the structural calculations and the fabrication drawings. 

G. Live load deflection shall be limited to L/200 of the span, but no greater than 3/16 inch. 

H. All checkered floor plates shall be fabricated from 1/4" plate, minimum and shall be 

stiffened as required to maintain allowable stress and deflection requirements specified 

herein. 

I.  Stiffeners shall consist of angles or bars welded to the bottom of the plate. 

J. Checkered floor plate hinges shall be either stainless steel or aluminum with stainless 

steel pins and fasteners. 

K. All checkered floor plates shall be provided with recessed handles. Handle material shall 

be as shown on the Contract Drawings. 

L. Air-tight and water-tight checkered floor plates shall be provided with a 1/8-inch-thick 

neoprene gasket between the checkered plate and the support frame. Gasket material 

shall be bonded to the support frame and checkered floor plates shall be bolted to the 

structural support frame with countersunk stainless-steel flathead screws. 

M. All floor plates shall be clearly marked with the information listed below. Markings shall 

be indicated on metal or plastic tags permanently attached to the floor plate or frame or 

shall be permanently painted or printed. 

1. The manufacturer’s name or trademark, location, and telephone contact number. 

2. The manufacturer’s model number and ASTM designation. 

3. The design load level as indicated in ASTM C1802. If the design requires deviation 

from the Load Level requirements specified in ASTM C1802, a description of the 

modifications shall be included. 

4. Date of manufacture and/or serial number.  
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2.05 ACCESS DOORS 

A. General 

1. Door opening sizes, number, and direction of swing of door leaves, and locations 

shall be as shown on the Drawings. The Drawings shall indicate the dimensions of 

the openings in the concrete. Clear opening dimensions shall be no smaller than 

six inches less than the concrete opening. 

2. All doors shall be aluminum unless otherwise noted. 

3. All door components shall have a minimum tensile yield strength of 23,000 psi and 

a minimum compressive yield strength of 21,000 psi. Yield strengths shall be 

indicated on both the structural calculations and the fabrication drawings. 

4. Openings larger than 42 inches in either direction shall have double leaf doors. 

5. Doors shall be designed for flush mounting and for easy opening from both inside 

and outside.  

6. All doors shall be provided with an automatic hold-open arm with release handle.  

7. Double leaf doors shall be provided with safety bars to go across the open sides of 

the door, when in the open position. Brackets shall be provided on the underside 

of the doors to hold the safety bars when not in use. 

8. All hardware, including but not limited to, all parts of the latch and lifting 

mechanism assemblies, hold open arms and guides, brackets, hinges, springs, 

pins, and fasteners shall be stainless steel. 

9. All doors specifically required to be watertight shall be installed with a continuous 

gasket. 

10. Access door frames with integral gutter systems shall be equipped with a 1-1/2-

inch minimum drainpipe located by the manufacturer. The drainpipe shall be 

provided by the Contractor and shall extend to the nearest point of discharge 

acceptable to the Engineer.  

11. All doors shall be clearly marked with the information listed below. Markings shall 

be indicated on metal or plastic tags permanently attached to the door or frame or 

shall be permanently painted or printed. 

a. The manufacturer’s name or trademark, location, and telephone contact 

number. 

b. The manufacturer’s model number and ASTM designation. 
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c. The design load level as indicated in ASTM C1802. If the design requires 

deviation from the Load Level requirements specified in ASTM C1802, a 

description of the modifications shall be included. 

d. The nominal door opening dimensions and/or the manufacturer’s model 

number. 

e. Date of manufacture and/or serial number.  

B. Floor, Wet Well and Dry Pit Access Doors 

1. Door leaves shall be 1/4 inch, minimum, diamond pattern plate with an approved 

raised pattern, non-skid surface. Plate shall be stiffened as required to maintain 

allowable stress and deflection requirements. Stiffeners shall consist of angles or 

bars welded to the bottom of plate. 

2. Doors shall be designed for flush mounting and for easy opening from both inside 

and outside. 

3. All doors shall have an enclosed compression spring assist and open to 90 

degrees. 

4. Doors not required to support traffic loading shall meet the requirements of ASTM 

C1802 for Load Level 2 – Pedestrian Load as a minimum and the following: 

a. Doors shall be designed to carry a minimum service level live load of 300 psf 

or a concentrated load of 600 pounds applied over a 5.50 inch by 5.50 inch 

area, whichever produces the greatest stress, unless indicated otherwise on 

the Drawings. Loading shall be positioned to produce the maximum 

stresses, both due to maximum moment and maximum shear load 

conditions. 

b. Live load deflection shall be limited to L/200 of the span, but not greater than 

3/16 inch. 

c. Unless otherwise noted, exterior doors shall have an integral gutter system 

and be Type “FDDP” by Nystrom,  Type ”W1S” or “W2S” by Halliday 

Products Inc., Type "TPS" or "TPD", by U.S.F. Fabrication Inc., or Type 

"THG" or "THG-D", by Thompson Fabricating LLC, or Type “J-AL” or 

“JD_AL” by the Bilco Company. 

d. Unless otherwise noted, interior doors shall be Type "FDNP” by Nystrom, 

Type ”S1S” or “S2S” by Halliday Products Inc., Type "APS300" or "APD300", 

by U.S.F. Fabrication Inc., or Type "TH" or "TH-D", by Thompson Fabricating 

LLC. 
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Access Doors (FSB) 

5. Doors required to support traffic loadings shall meet the requirements of ASTM 

C1802 for Load Level 4 – Occasional Truck Traffic, unless otherwise indicated on 

the Drawings. 

a. For openings less than or equal to 48 inches, the design loading shall 

consist of a service level 16,000 pound load applied over a 10 inch by 20 

inch area with traffic both parallel and perpendicular to the span considered. 

Loadings shall be positioned to produce the maximum stresses, both due to 

maximum moment and maximum shear load conditions. 

b. For openings greater than 48 inches, two load cases shall be considered. 

Load Case 1 shall consist of two service level 16,000 pound loads spaced at 

48 inches on center with each load applied over a 10 inch by 20 inch area 

and assuming the traffic direction is perpendicular to the span of the door. 

Load Case 2 shall consist of two service level 12,500 pound loads spaced at 

48 inches on center with each load applied over a 10 inch by 20 inch area 

and assuming the traffic direction is parallel to the span of the door. 

Loadings for both cases shall be positioned to produce the maximum 

stresses, both due to maximum moment and maximum shear load 

conditions. 

c. Live load deflections shall be limited to L/250 of the span, but not greater 

than 3/16 inch, and shall be determined based off a service level 16,000 

pound load. 

d. Unless otherwise noted, doors rated for HS-20 traffic loading shall have an 

integral gutter system and be Type “FDDH” by Nystrom, Type “H1C” or 

“H2C” by Halliday Products, Inc., Type “THS” or “THD” by U.S.F. Fabrication 

Inc., Type “THG-H20” by Thompson Fabricating LLC, or “Type JAL-H20” or 

“JDAL-H20” by the Bilco Company. 

2.06 FALL THROUGH PREVENTION SYSTEM 

A. All checkered floor plates and access doors covering openings measuring 12 inches or 

more in its least dimension through which persons may fall shall be equipped with a fall 

through prevention system, except as noted on the Contract Drawings. Checkered floor 

plates and access doors shall be provided with a permanent installed fall through 

prevention grate system that provides continuous safety assurance in both its closed 

and open positions. The grate system shall be made with 6061-T6 aluminum or FRP and 

be designed for a 300 psf minimum live load, unless noted otherwise. 
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Access Doors (FSB) 

PART 3 – EXECUTION 

3.01 FABRICATION 

A. All measurements and dimensions shall be based on field conditions and shall be 

verified by the Contractor prior to fabrication. Such verification shall include coordination 

with adjoining work. 

B. All fabricated work shall be shop fitted together as much as practicable, and delivered to 

the field, complete and ready for erection. All miscellaneous items such as stiffeners, 

fillets, connections, brackets, and other details necessary for a complete installation shall 

be provided. 

C. All work shall be fabricated and installed in a manner that will provide for expansion and 

contraction, prevent shearing of bolts, screws, and other fastenings, ensure rigidity, and 

provide a close fit of sections. 

D. Finished members shall conform to the lines, angles, and curves shown on the Drawings 

and shall be free from distortions of any kind.  

E. All shearings shall be neat and accurate, with parts exposed to view neatly finished. 

Flame cutting is allowed only when performed utilizing a machine. 

F. All shop connections shall be welded unless otherwise indicated on the Drawings or 

specified herein. Bolts and welds shall conform to Section 05 05 23 − Metal Fastening. 

All fastenings shall be concealed where practicable. 

3.02 INSTALLATION 

A. Assembly and installation of fabricated system components shall be performed in strict 

accordance with manufacturer's recommendations. 

B. All gratings, checkered floor plates, and access doors shall be erected square, plumb 

and true, accurately fitted, adequately anchored in place, and set at proper elevations 

and positions. Embedded support frames shall be set level and square. 

C. Where access doors utilize leveling bolts, or are placed on irregular surfaces, and are 

not to be embedded in concrete, the area beneath the frames shall be fully grouted with 

non-shrink grout to create a uniformly loaded bearing surface. 

D. Grating shall not be field cut or modified unless approved by Engineer. 

E. Grating shall not be used for equipment support or anchorage.  

END OF SECTION 
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DIVISION 05 

MISCELLANEOUS AND ORNAMENTAL IRON 

(Filed Sub Bid Required) 

 

SECTION 05 55 00 

STAIR TREADS AND NOSINGS 

PART 1 – GENERAL 

1.01 FILED SUB-BID REQUIREMENTS 

A. This Section is part of the filed sub-bid for Division 05 – Miscellaneous and Ornamental 

Iron.  See Section 05 00 00.  

1.02 REQUIREMENT 

A. Furnish all materials, labor, and equipment required to provide all stair treads and 

nosings in accordance with the requirements of the Contract Documents. 

1.03 RELATED WORK SPECIFIED ELSEWHERE 

A. Section 05 10 00 − Metal Materials 

B. Section 05 05 23 − Metal Fastening 

C. Section 05 51 00 − Metal Stairs 

1.04 REFERENCE SPECIFICATIONS, CODES AND STANDARDS 

A. Without limiting the generality of the other requirements of the specifications, all work 

herein shall conform to the applicable requirements of the following documents. All 

referenced specifications, codes, and standards refer to the most current issue available 

at the time of Bid. 

1. Massachusetts State Building Code 

2. Aluminum Association Specifications for Aluminum Structures. 

1.05 SUBMITTALS 

A. Submit the following in accordance with Section 01 33 00 − Submittal Procedures.  

1. Complete fabrication and erection drawings of all work specified herein. 

2. Other submittals as required in accordance with Section 05 10 00 − Metal 

Materials and Section 05 05 23 − Metal Fastening. 
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PART 2 – PRODUCTS 

2.01 METAL MATERIALS 

A. Metal materials used for stair treads and nosings shall conform to Section 05 10 00 − 

Metal Materials, unless noted otherwise. 

 

2.02 METAL FASTENING 

A. All welds and fasteners used for stair treads and nosings shall conform to Section 05 05 

23 − Metal Fastening, unless noted otherwise. 

2.03 SAFETY STAIR NOSINGS 

A. Abrasive cast aluminum, safety stair nosings shall be provided on all concrete or 

concrete filled steel pan stairs, including the top stair of metal stairs that attach to 

concrete, and as shown on the Drawings unless noted otherwise. 

B. Nosing shall be 3 inches wide and shall extend the full width of the stairway minus 3 

inches on either side. Nosing shall be cast into the concrete and held in place with 

butterfly type extruded anchors. 

C. The nosing shall be "Style 231-A", by Amstep Products, “Alumogrit Type 101", by 

Wooster Products, Inc., "Type AX", by Safe-T-Metal Company. For steel pan concrete 

filled stairs, nosing shall be "Type 101-SP", Wooster Products, Inc., or "Type AXPE", by 

Safe-T-Metal Company. For pan stairs, nosing shall be continuous over corner of stair 

treads to fully protect corner of treads from abrasion. All exposed fasteners shall be 

Type 304 stainless steel. 

2.04 STAIR TREADS 

A. Stair treads shall be aluminum with an abrasive nosing as shown on the Drawings. 

B. Stair treads shall be designed for the live load specified in Section 05 51 00 − Metal 

Stairs. 

C. Stair treads shall be as manufactured by IKG Industries, Ohio Gratings, Inc., or Safe-T-

Metal Company. 

PART 3 – EXECUTION 

3.01 FABRICATION 

A. All measurements and dimensions shall be based on field conditions and shall be 

verified by the Contractor prior to fabrication. Such verification shall include coordination 

with adjoining work. 
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B. All fabricated work shall be shop fitted together as much as practicable, and delivered to 

the field, complete and ready for erection. All miscellaneous items such as stiffeners, 

connections, brackets, and other details necessary for a complete installation shall be 

provided. 

C. All work shall be fabricated and installed in a manner that will provide for expansion and 

contraction, prevent shearing of bolts, screws, and other fastenings, ensure rigidity, and 

provide a close fit of sections. 

D. All shearings shall be neat and accurate, with parts exposed to view neatly finished. 

Flame cutting is allowed only when performed utilizing a machine. 

E. All shop connections shall be welded unless otherwise indicated on the Drawings or 

specified herein. Bolts and welds shall conform to Section 05 05 23 − Metal Fastening. 

All fastenings shall be concealed where practicable. 

3.02 INSTALLATION 

A. Assembly and installation of stair treads and nosings shall be performed in strict 

accordance with manufacturer's recommendations. 

B. All stair treads and nosings shall be erected square, plumb and true, accurately fitted, 

adequately anchored in place, and set at proper elevations and positions. 

END OF SECTION 
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SECTION 05 56 00 

CASTINGS 

PART 1 – GENERAL 

1.01 REQUIREMENT 

A. Furnish all materials, labor, and equipment required to provide all castings in accordance 

with the requirements of the Contract Documents. 

1.02 RELATED WORK SPECIFIED ELSEWHERE 

A. Section 33 05 61 – Utility Structures 

B. Section 05 10 00 − Metal Materials 

1.03 REFERENCE SPECIFICATIONS, CODES AND STANDARDS 

A. Without limiting the generality of the other requirements of the specifications, all work 

herein shall conform to the applicable requirements of the following documents. All 

referenced specifications, codes, and standards refer to the most current issue available 

at the time of Bid. 

1. Massachusetts State Building Code 

1.04 SUBMITTALS 

A. Submit the following in accordance with Section 01 33 00 − Submittal Procedures.  

1. Complete fabrication and erection drawings of all castings specified herein. 

2. Other submittals as required in accordance with Section 05 10 00 − Metal 

Materials. 

PART 2 – PRODUCTS 

2.01 METAL MATERIALS 

A. Metal materials used for castings shall conform to Section 05 10 00 − Metal Materials, 

unless noted otherwise. 

2.02 IRON CASTINGS 

A. General - Iron Castings shall include, but not be limited to frames, covers, and grates for 

trench drains, catch basins, and inlets. 
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1. Castings shall be of gray iron of uniform quality, free from defects, smooth and well 

cleaned by shotblasting. 

2. Catalog numbers on the Drawings are provided only to show required types and 

configuration. All covers shall be cast with raised letters as designated on the 

Drawings. 

3. Castings shall be as manufactured by  East Jordan Iron Works, Campbell 

Foundry, or Neenah Foundry Company. 

B. Covers and Grates 

1. Covers and grates shall be provided with matching frames. Cover shall fit flush 

with the surrounding finished surface. The cover shall not rock or rattle when 

loading is applied.  

2. Round covers and frames shall have machined bearing surfaces. 

3. Design loadings: 

a. Where located within a structure, a minimum design loading of 300 psf shall 

be used, unless noted otherwise. 

b. At all locations not within a structure, the design loading shall be a standard 

AASHTO H-20 truck loading, unless otherwise noted. 

C. Watertight gasketing, bolting, locking devices, patterns, lettering, pickholes, vents, or 

self-sealing features shall be as detailed on the Drawings. 

PART 3 – EXECUTION 

3.01 FABRICATION 

A. All measurements and dimensions shall be based on field conditions and shall be 

verified by the Contractor prior to fabrication. Such verification shall include coordination 

with adjoining work. 

B. All fabricated work shall be shop fitted together as much as practicable, and delivered to 

the field, complete and ready for erection. All miscellaneous items such as stiffeners, 

fillets, connections, brackets, and other details necessary for a complete installation shall 

be provided. 

C. Finished members shall conform to the lines, angles, and curves shown on the Drawings 

and shall be free from distortions of any kind.  

La
st

 M
od

ifi
ed

: 0
2/

28
/2

02
4 

at
 1

0:
41

A
M

 E
S

T



 

90398-004/February 2024 05 56 00-3  Castings 

3.02 INSTALLATION 

A. Assembly and installation of fabricated system components shall be performed in strict 

accordance with manufacturer's recommendations. 

B. All castings shall be erected square, plumb and true, accurately fitted, adequately 

anchored in place, and set at proper elevations and positions. 

END OF SECTION
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SECTION 06 10 00 

ROUGH CARPENTRY 

PART 1 – GENERAL 

1.01 THE REQUIREMENT 

A. Furnish labor, materials, equipment and appliances required for complete execution of 

Work shown on the Drawings and specified herein. 

B. Principal items of work include: 

1. Wood blocking, nailers, grounds, furring, ties, centering, etc., necessary or 

required for attachment or support of work under this Section and other Sections. 

2. Fasteners, including nails, screws, bolts, anchors and other fastenings, required to 

secure work under this Section. 

3. Temporary enclosures and protective boarding. 

4. Wood preservative treatment for all wood members in contact with roofing, 

masonry, concrete, and exposed to the elements. 

1.02 REFERENCE SPECIFICATIONS, CODES AND STANDARDS 

A. Without limiting the generality of these specifications Work shall conform to the 

applicable requirements of the following documents: 

1. AWPA-CA – Preservative Standards, Lumber and Plywood 

2. AWPA-C20 – Structural Lumber Fire-Retardant Treatment by Pressure Process 

3. AWPC-C27 – Plywood Fire-Retardant Treatment by Pressure Process 

4. AWPA-M4 – Standards for Care of Preservative Treated Wood Products 

5. APA – Guide to Plywood Grades 

6. FM 1-49 – Perimeter Flashing 

1.03 SUBMITTALS 

A. In accordance with the procedures and requirements set forth in Section 01 33 00 – 

Submittal Procedures, submit the following: 

1. Certifications of Preservative and Fire Retardant Treatment. 

2. Warranty of treatment manufacturer. 
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3. Certification of type and grade of lumber to be used. 

4. Certification of type, rating and conformance to APA Standards.  

1.04 DELIVERY AND STORAGE 

A. Take all measures necessary to protect products against damage during delivery and 

storage. 

B. Store lumber in enclosed places in such a manner to provide ventilation and protection 

from the weather. 

PART 2 – PRODUCTS 

2.01 MATERIALS 

A. Blocking, nailers, grounds and the like: Eastern Spruce or Douglas Fir - No. 3 Dimension 

Lumber or Construction Grade, with a moisture content not to exceed 19%.  

B. Plates, blocking, and nailers in contact with concrete or masonry: Pressure treated 

southern yellow pine or Douglas Fir.  

C. Plywood: Identified with APA Grade trademarks of the American Plywood Association, in 

thickness as shown on the Drawings. 

1. Exterior: AC-EXT-APA where exposed to view or a finish is required, CD-EXT-APA 

where concealed. 

2. Interior: AC-INT-APA where exposed to view or a finish is required, CD-INT-APA 

where concealed. 

D. Structural Framing Lumber: Douglas Fir No.1 grade with fb = 1,500 pounds per square 

inch and E = 1,700,000 pounds per square inch, 19 percent moisture content.  

E. Fasteners: Provide clamps, connectors, straps, nails, bolts, screws, anchors, ties and 

other accessories and fasteners shown or required to properly secure all rough 

carpentry. Fasteners and accessories shall be stainless steel, galvanized, or other 

noncorrosive metal recommended for use. Fasteners used with pressure treated wood 

shall be compatible with the wood preservative treatment to prevent corrosion of 

fasteners. 

F. Wood Preservative Treatment: Waterborne pressure treatment in conformance with the 

American Wood Preservers' Association standard P5. Retention shall be in accordance 

with AWPA Standards and be a minimum of 0.40 pounds per cubic foot for contact with 

or below ground, concrete, or masonry and 0.25 pounds per cubic foot for above ground. 

Water-borne preservative with 0.40 percent retainage shall be used for all lumber in 

direct contact with ground or water. Stamp each piece of treated wood with a trademark 
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identifying the classification of the treatment or a certificate from the processor for each 

shipment. 

1. Borate Preservative Treatment: Disodium octoborate tetrahydrate (DOT) treatment 

for insect and decay protective pressure treatment of wood as produced by 

manufacturer’s licensed treatment plants, producing material meeting the following 

minimum standards: 

2. Structural Lumber Treatment Standard: Comply with AWPA C31. 

3. Plywood and OSB Treatment Standard: Comply with AWPA C9. 

4. Treatment Level: Provide borate preservative treatment retention level 

recommended by manufacturer to provide the following minimum protection, as 

indicated on wood product quality stamp specified in Quality Assurance article: .42 

DOT retention if warranty is required or expected.  

5. Field Applied End Coat: Preservative solution approved by preservative treated 

wood manufacturer for application: 

a. Tim-bor disodium octaborate tetrahydrate (DOT),   10%   solution. In 

accordance with ICC Evaluation Report ESR-1608 

6. Borate Preservative Treatment: Disodium octoborate tetrahydrate (DOT) treatment 

for insect and decay protective pressure treatment of wood as produced by 

manufacturer’s licensed treatment plants, producing material meeting the following 

minimum standards: 

7. Structural Lumber Treatment Standard: Comply with AWPA C31. 

8. Plywood and OSB Treatment Standard: Comply with AWPA C9. 

9. Treatment Level: Provide borate preservative treatment retention level 

recommended by manufacturer to provide the following minimum protection, as 

indicated on wood product quality stamp specified in Quality Assurance article: .42 

DOT retention if warranty is required or expected.  

10. Field Applied End Coat: Preservative solution approved by preservative treated 

wood manufacturer for application: 

a. Tim-bor disodium octaborate tetrahydrate (DOT),   10%   solution. In 

accordance with ICC Evaluation Report ESR-1608 

11. Preservative Treatment shall be as manufactured by the following: 

a. Osmose, Inc. - Wood Preserving Division 

b. Tim-Bor by U.S Borax, Inc 
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c. Royal Pacific Industries 

G. Fire Retardant Treatment: Fire-retardant lumber and plywood must have an 

Underwriters Laboratories stamp signifying a FR-S rating and certifying a 25 or less 

flame spread and smoke developed value, when tested in accordance to UL 723, ASTM 

E 84, and NFPA 255 "Tunnel Test", and when the test is extended for 20 additional 

minutes. Treatment formulation shall contain no halogens, sulfates, chlorides or 

ammonium phosphate. Smoke toxicity shall be no more than that of untreated wood. 

1. Application: Provide fire-retardant treatment for all wood on the project, with the 

exception of the items listed in paragraph above for preservative treatment. 

Provide fire-retardant treatment for: 

2. Framing for raised platforms. 

3. Concealed blocking. 

4. Roof construction. 

5. Plywood backing panels. 

6. Telephone and Electrical Equipment Backing Panels: DOC PS 1, Exposure 1, A-C 

Plugged, fire-retardant treated, in thickness indicated or, if not indicated, not less 

than 3/4-inch nominal thickness. 

H. Fire-Retardant Treatment shall be as manufactured by the following: 

1. Barrier Technology Corporation 

2. Arch Treatment Technologies, Inc. 

3. Flame Proof Companies 

PART 3 – EXECUTION 

3.01 COORDINATION 

A. Coordinate with all trades as to nailers, blocking, grounds and the like required for the 

attachment of their work and other items requiring same. Carry out all work as required 

to cooperate work of other trades. 

3.02 INSTALLATION 

A. Perform work in conformance manufacturer's recommendations and specifications, 

industry, national and local standards and codes. 

B. Layout, cut, fit and erect rough blocking, nailers, furring and other rough carpentry. Do 

cutting work in connection with carpentry and finish for other trades. Brace plumb and 
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level all members in true alignment and rigidly secure in place with sufficient nails, 

spikes, screws and bolts. Defects which render any piece or part unable to serve its 

intended purpose shall be discarded or, cut out and replaced. 

C. Provide all bracing, supports and shoring required to support construction. 

D. Protect all masonry including edges of concrete platforms and similar items. Remove 

protective covering when directed. Take special precautions at masonry openings and 

corners of the building. 

E. Set all rough hardware, such as plates, spikes, bolts, nails, lag screws, lagging bolts, 

anchors, etc., as required to hold woodwork together or to anchor or secure it to other 

materials and construction. 

F. Provide wood grounds, nailing strips and similar items wherever necessary or required 

throughout the project for the support, proper erection or installation of the work and 

support of mirrors, cabinets, shelf cleats, base and similar items. Thoroughly secure in 

place by approved means. 

G. Secure wood grounds, nailing strips and similar items to metal plugs set in masonry, 

toggle or expansion bolts. Give the mason all necessary information to enable him to lay 

out correctly the location for metal wall plugs. Wood plugs will not be accepted. 

H. Construct joints to support dead loads, live loads, snow loads, wind loads, or 

combinations in conformance with "National Design Specifications for Stress Grade 

Lumber and its Fastenings", recommended by National Forest Products Association. 

I. Nailers and Blocking: Provide and secure wood nailers, blocking, for the reception of 

roof curbs, roofing, etc. in accordance with FM I-49, or as required by the Building Code, 

whichever is most stringent. Coordinate attachment with roofing system, where roofing 

system design includes design of nailers provide attachment in accordance with 

engineered roofing design. 

1. Provide nailers of sizes, shapes and profiles indicated on the Drawings. Nailers 

shall not be less than 2 x6. Build up nailers as required to achieve thickness of 

insulation or as required to provide proper attachment of roofing and curbs. 

Provide anchors as required for secure attachment of roofing systems, copings, 

gravel stops or other edge terminations. 

3.03 TEMPORARY PROTECTION 

A. Provide and install all temporary protection in accordance with applicable provisions of 

the Contract Documents, OSHA regulations, and as follows: 

1. Temporary protection shall include wood doors, railings, protection of floor or roof 

openings, temporary partitions, and the like; adequately maintained in good repair 

during the life of the Contract. 
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2. Furnish and set temporary partitions with wood doors at all exterior doorways, 

exterior openings or in locations exposed to weather. Substantially build and hang, 

with proper hinges, locks and other necessary hardware, and remove and reset 

whenever required to accommodate the Work and keep in good repair. 

3. Provide substantial temporary wood covering or guards for openings left in floor or 

roof slabs for ducts, shafts, etc., using rough planking at least 2 inch thick, cleated 

together and otherwise made sufficiently strong and put in place wherever required 

immediately after the forms have been removed. 

3.04 JOB CONDITIONS 

A. If the installation of metal frames and glass does not promptly follow the completion of 

the exterior enclosures, and if the absence of enclosures would cause damage, close in 

all such openings temporarily by the use of heavy polyethylene plastic sheeting, or 

canvas stretched over and nailed to frames of 1 inch x 2 inch or heavier strips. 

3.05 REMOVAL OF TEMPORARY WORK 

A. Remove all temporary protection when so directed, or prior to acceptance of this project. 

END OF SECTION 
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SECTION 06 41 00 

ARCHITECTURAL WOOD CASEWORK 

PART 1 – GENERAL 

1.01     SECTION INCLUDES 

A. The Contractor shall furnish and install all materials, equipment and appliances required 

for the custom casework as shown on the Contract Drawings, specified herein. 

B. Principal items of work include: 

1. Special fabricated wood cabinet units, floating and suspended shelves, wood stair 

treads, and millstone base. 

2. Countertops. 

3. Windowsills. 

4. Trough sinks. 

5. Hardware and fastening devices. 

6. Prefinished surfaces. 

1.02 RELATED SPECIFICATIONS 

A. Section 05 51 00 – Metal Stairs 

B. Division 22 – Plumbing 

1.03 REFERENCES 

A. ANSI A208.1 – Particleboard, Mat-Formed Wood. 

B. ANSI/BHMA A156.9 – Cabinet Hardware. 

C. AWI – Architectural Woodwork Institute  

1.04 GENERAL REQUIREMENTS 

A. Cabinets shall be wood, factory-manufactured, factory-finished of the manufacturer's 

standard sizes and of the type, design and configuration indicated on the Contract 

Drawings or called for in the Detailed Specifications. 
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B. Wall and base cabinet assemblies shall consist of individual units joined into continuous 

sections as indicated on the Contract Drawings. 

C. Fastenings shall be accomplished to permit removal and replacement of individual units 

without affecting the remainder of the installation. 

D. Counters shall be provided with watertight sink rims where indicated. 

E. Drawers shall be removable and shall be equipped with position stops to avoid 

accidental complete withdrawal. 

F. Shelves shall be fixed or adjustable as indicated on the Contract Drawings. 

1.05 SUBMITTALS 

A. The Contractor shall submit working drawings, shop drawings and material 

specifications for the approval of the Engineer in accordance with the requirements of 

the Specification Section 01 33 00 – Submittal Procedures.  Working drawings and shop 

drawings shall include, but not be limited to: 

1. Complete layout and installation drawings and schedules with clearly indicated 

dimensions. 

2. Detail drawings indicating joint details, hardware location and anchorage for the 

work. 

3. Manufacturers product literature, specification data sheets, schedule of finishes 

and installation instructions. 

B. The Contractor shall also include the following: 

1. Two 6-inch by 6-inch samples illustrating each type of cabinet, floating shelf, 

suspended shelf, and wood stair treads finish colors and sheens. 

2. Two 6-inch by 6-inch samples illustrating countertop finish, color and sheen. 

3. Two samples of all hardware. 

1.06 VERIFICATION OF DIMENSIONS AND COORDINATION 

A. The Contractor shall become familiar with all details of the work, verify all dimensions in 

the field and advise the Engineer of any discrepancy before performing any work. 

B. The Contractor for this Contract shall notify other Contractors in advance of the 

installation of the work included herein to provide the other Contractors with sufficient 

time for the installation and coordination of items that must be installed in conjunction 

with the work included in this Section. 
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C. Work shall be coordinated with placement of any required support framing and anchors 

in walls and ceiling. 

1.07 DELIVERY, STORAGE AND HANDLING 

A. Casework shall be delivered in factory packed, unopened containers bearing the 

manufacturer's labels and container contents. 

B. Store all materials in clean, dry protected area in such a manner to preclude damage of 

any nature. 

C. Handle all materials with care as recommended by the manufacturer to avoid denting, 

marring, warping or other distortions during delivery, storage and handling. 

PART 2 – PRODUCTS 

2.01 MANUFACTURERS 

A. Bamboo shall be as manufactured by the following or approved equal: 

1. SMITH & FONG (basis of design), 475 6th Street, San Francisco, CA 94103. Tel: 

415-896-0577. Web: www.plyboo.com. 

2. Pacific Western Wood Products, P.O.  Box 1365, South Pasadena, CA 91031. Tel: 

800-374-4795. Web: www.pacificwesternwoodproducts.com  

3. Northwest Bamboo, Inc., 5230 N. Basin Road, Suite 210, Portland, OR 97217. Tel: 

503-695-3283. Web: www.nwbamboo.com 

B. Quartz shall be as manufactured by the following or approved equal: 

1. Caeserstone, 1401 W. Morehead St., Charlotte, NC 28208. Tel: 877-978-2789. 

Web: www.caeserstoneus.com. 

2. Cambria, 31496 Cambria Ave, Le Sueur, MN, 56058. Tel: 866-226-2742. Web: 

www.cambriausa.com  

3. Corian Quartz Product, 455 Sullivan Ave, South Windsor, CT, 06074. Tel: 800-426-

7426. Web: www.corianquartz.com. 

4. Architectural Surfaces Group, LLC, 401 Center Ridge Drive, Austin TX 78753. Tel: 

512-264-7444. Web: www.arcsurfaces.com. 

C. Trough Sinks shall be as manufactured by the following or approved equal: 

1. MTI Baths, Inc., 670 North Price Road, Sugar Hill, GA 30518. Tel: 877-515-

2937. Web: www.mtibaths.com. 
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2. Futrus, LLC, 154 Distl Ave., Mansfield, OH 44902. Tel: 877-388-7871. Web: 

www.futrus.com. 

3. Sloan, 10500 Seymour Ave., Franklin Park, IL 60131. Tel: 800-982-5839. Web: 

www.sloan.com. 

 

2.02 WOOD CABINETS 

A. Wall and base cabinets shall be of the same construction and same outside appearance.  

Natural finished cabinet frame fronts, and exposed cabinet sides shall be fabricated of 

wood which will be free of extreme color variations within each panel or between 

adjacent panels. 

B. Door design shall be flush overlay. 

C. Exposed exterior surfaces with the exception of cabinet doors, drawer fronts shall be 

birch with a factory applied finish. 

D. Shelves shall be fully adjustable or fixed, as indicated, and shall be minimum 1/2-inch 

thick plywood or minimum 5/8-inch thick particle board conforming to ANSI A208.  

Shelves shall be covered with laminated melamine conforming to ANSI/NEMA LD3. 

E. Drawer fronts and cabinet doors shall be a 3/4-inch solid Bamboo “plyboo” as 

manufactured by SMITH & FONG or equal. 

2.02 CABINET FRAMES 

A. The cabinets shall be constructed with frame and solid ends, or frame construction 

throughout.  Frame members shall be 3/4 by 1-1/2 inch glued-together kiln-dried 

hardwood, mortised and tenoned, dovetailed or doweled, and nailed, stapled or 

screwed.  Top and bottom corners shall be braced with either hardwood blocks that are 

glued together with water-resistant glue and nailed in place, or metal or plastic corner 

braces. Color and finish to match door fronts. 

B. Backs of base cabinets and backs of wall cabinets shall be 3/16-inch hardwood plywood, 

sound grade, or 1/8-inch tempered hardboard. 

C. Bottoms of cabinets shall be minimum 3/8-inch plywood, sound grade and shall be 

braced with wood members glued in place. Toe space shall be 4-inches high by 3-inches 

deep or as indicated otherwise. 

D. Cabinet end shall be 5/8-inch thick particle board core with matching wood veneer finish. 
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E. Door fronts shall be Bamboo slabs of 3/4-inches thick by size indicated on the contract 

documents Provide natural grain in vertical direction, constructed of 3/ply Bamboo 

Plywood natural edge grain bamboo panels with cross-laminated core. 

2.03 FLOATING AND SUSPENDED SHELVES 

A. Floating and Suspended Shelves shall be 2” thick by width and length indicated on the 

Contract Drawings. 

B. Frame of floating and suspended shelves shall be minimum 1/2-inch plywood, sound 

grade and shall be glued to exposed faces with water-resistant glue.  

C. Floating and Suspended Shelves exposed faces shall be Bamboo slabs of 3/4-inches 

thick double ply Bamboo Plywood natural edge grain bamboo panels with cross-

laminated core. 

2.04 WOOD STAIR TREADS 

A. Wood Stair Treads and Landing shall be 3” thick by width and length indicated on the 

Contract Drawings. 

B. Wood Stair Treads and Landing shall be Bamboo slabs constructed of 1 1/2-inches thick 

2/ply Bamboo Plywood natural edge grain bamboo panels with cross-laminated core. 

2.04 FINISHES 

A. Wood Cabinets, Floating Shelves, Suspended Shelves, and Wood Stair Treads: 

1. Wood cabinets shall be provided with a factory-applied Color and finish to match 

door fronts. 

2. Stain colors and varnish sheen shall be selected by the Engineer from 

manufacturer's standard VOC requirements meeting the requirements of AWI. 

B. Bamboo Finish: All bamboo to be finished as Amber Edge Grain plywood as 

manufactured by Smith and Fong or approved equal  with clear coat finish. Clear coat 

shall only be applied with spray equipment to achieve a uniform finish across the top and 

end grain side. Finish coat application shall be in accordance with manufacturers’ 

requirements for application. 

2.05 HARDWARE 

A. Hardware shall conform to ANSI/BHMA A156.9, shall be suitable for casework use and 

shall include all miscellaneous hardware for complete installation. 

B. Hardware and fastenings for doors and drawers shall be of the through-bolt type. 
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C. The types and finishes of hardware shall be as selected by the Engineer from the 

manufacturer's standard. 

D. Hinges: Concealed, 165 degree swing, self closing. 

E. Door and Drawer Pulls: shall be stainless steel rectangular bar handle pull (Basis of 

Design) Siro Designs 44-190 180mm length x 38mm projection x 10mm thickness for all 

doors and drawers or approved equal. 

F. Drawer slides: Full extension, ball bearing, 150 pound capacity. 

G. Shelf standards: Surface mounted, Model #255 by K&V or approved equal. Shelf clips: 

Model #256 by K&V or approved equal. 

H. Floating shelf supports: Surface mounted floating shelf steel bracket with 1-inch tall 

backplate and 7-inch rod length for 2-inch thick shelves 12-inches deep. Floating shelf 

steel bracket to support minimum 150-pound capacity per shelf as manufactured by 

Federal Brace, Sheppard Brackets, A&M Hardware, Inc. or approved equal. 

2.06 CUSTOM COUNTERTOP, BACKSPLASH AND WINDOWSILLS 

A. Countertops and Windowsills – Support and base sheathing material shall be 3/4-inch 

thick formaldehyde-free adhesive water-resistant plywood. Material shall be moisture 

resistant in accordance with ASTM D 1037, 6 cycle accelerated aging test. Provide 

quartz finish top to be fully laminated. All joints shall be filled and welded, ground, 

blended and to match the adjoining finish countertop without visible distortion of the 

finish. Backsplash and windowsills shall be the same as countertop. The length and 

width shall be as indicated on the Contract Drawings. 

B. Countertops shall be fully formed type shall be a single unit with shaped edges as 

indicated, unless otherwise indicated, at juncture of the counter top and backsplash. 

C. Backsplash shall be not less the height between the countertop and the underside of the 

top cabinet. Backsplash shall be constructed of 3/4-inch water-resistant plywood with 

quartz countertop to be fully laminated. All joints shall be filled and welded, ground, 

blended and to match the adjoining finish countertop without visible distortion of the 

finish. Backsplash shall also be provided at rear and adjacent side walls of stove, range 

or cooktop. The all exposed edges to have edge detail as stated below. 

D. Edge Detail: The countertop shall be miter edge with 1/8-inch radius eased top edge 

with a 1 1/2-inch return equal to align with the thickness of the countertop and plywood. 

All joints if required shall be welded, ground, blended and to match the finish of the 

stainless steel 

1. Locations: all counters and window sill edges and at terminations of backsplash. 
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E. Counter Supports shall be Flush Mount EH-Series-FM length to be 6-inch less than the 

depth of the shelf or counter being supported, 300Lbs capacity as manufactured by 

Rakks, 330 Reservoir Street Needlham, MA 02494 Phone 800-826-6006 Web: 

www.rakks.com. 

1. Locations: at both sides of sinks and 30-inch on center at counters that are 

unsupported by base cabinets. 

F. Quartz Countertop-material shall be 3/4-inch (20mm) Supernatural series as 

manufactured by Caesarstone, Signature series as manufactured by Cambria, Veined 

style as manufactured by Corian Quartz, or Natural Collection as manufactured by 

Architectural Surfaces. 

2.07  TROUGH SINKS 

A. Trough Sinks - Sink shall be made of solid surface quartz and feature a seamlessly 

integrated anti-splashback slope, self-draining basin, stainless, linear slot channel and 6-

inch high apron. Sink designed to be ADA compliant and accommodate three (3) 

faucets. Provide mounting brackets in quantity required by manufacturer for spans 

indicated on the Contract Drawings. Trough sinks shall be UL certified to meet 

Massachusetts Plumbing Code. 

B. Countertops in bathroom with Trough Sinks – Countertop shall be made of solid surface 

quartz to match material of trough sink, less sink basin. 

 

 

PART 3 – EXECUTION 

3.01 INSTALLATION 

A. Casework shall be installed in accordance with the requirements of AWI and the 

manufacturer's instructions. Casework shall be arranged and located as indicated on the 

Contract Drawings and shall be secured in place in true alignment, level and plumb and 

so installed that the work of other trades will not be damaged during installation.  Units 

shall be secured with screws through backs to cleats that have been anchored to 

building structure with toggle or expansion bolts. 

B. Wall-hung cabinets shall be installed in such manner as to firmly and rigidly support the 

weight of the cabinets plus the normally expected weight of the contents of the cabinets.  

Fasteners shall be spaced 12 inches on center using at least three bolts in each 3 or 4-

foot unit width. 
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C. Adjoining cabinets in an assembly shall be securely joined together at top and bottom 

with inconspicuously placed bolts or clips.  Cabinets shall be bolted to bases at cabinet 

corners. 

D. Openings occurring between the casework and wall surfaces due to irregularity of 

surfaces shall be closed with a filler or scribing strip of the same material and finish as 

adjacent casework. 

3.02 FABRICATION 

A. Standing-height counter top surface of casework will be 36 to 37-1/2 inches above 

finished floor.  Desk-height counter tops shall have working surface 29 to 34 inches 

above finished floor. 

B. Where required, toe space at front of cabinets shall be provided by installing front face of 

cabinets 3 inches in front of face of base.  Where toe space is not required, face of base 

and cabinets shall be flush. 

C. Bases shall have a uniform height of approximately 4 inches. 

3.03 PROTECTION AND CLEANING 

A. The Contractor shall adequately protect surfaces against accumulation of paint, mortar, 

mastic and any disfiguration, discoloration or damage. 

B. Prior to final acceptance of the installation, the Contractor shall remove protection, align 

doors, adjust hardware and thoroughly clean work and have it free from discoloration, 

scratches, dents and other surface defects. 

C. The finished installation shall be free of defects and before final acceptance; the 

Contractor shall repair and/or replace defective work to the satisfaction of the Engineer 

and the Owner at no additional expense to the Owner. 

END OF SECTION 
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SECTION 06 51 00 

GLASS FIBER AND RESIN FABRICATIONS 

PART 1 – GENERAL 

1.01 THE REQUIREMENT 

A. The Contractor shall furnish and install all fiberglass items as specified herein and as 

shown on the Drawings. The Contractor shall be responsible for the coordination with 

related work specified elsewhere and to provide all hardware, accessories and 

appurtenances required for a complete installation, including all fabrication and mounting 

hardware. 

1.02 RELATED WORK SPECIFIED ELSEWHERE 

A. Section 05 05 23 − Metal Fastening 

B. Section 07 90 00 − Joint Fillers, Sealants, and Caulking 

C. Section 09 90 00 − Painting 

1.03 REFERENCE SPECIFICATIONS, CODES, AND STANDARDS 

A. Without limiting the generality of the other requirements of the specifications, all work 

herein shall conform to the applicable requirements of the following documents. All 

referenced specifications, codes, and standards refer to the most current issue available 

at the time of Bid. 

1. ASTM D635 – Standard Test Method for Rate of Burning and/or Extent and Time 

of Burning of Plastics in a Horizontal Position 

2. ASTM D3647 – Standard Practice for Classifying Reinforced Plastic Pultruded 

Shapes According to Composition 

3. ASTM D3917 – Standard Specification for Dimensional Tolerances of 

Thermosetting Glass - Reinforced Plastic Pultruded Shapes 

4. ASTM D4385 – Standard Practice for Classifying Visual Defects in Thermosetting 

Reinforced Plastic Pultruded Products 

5. ASTM E84 – Standard Test Method for Determining Surface Burning 

Characteristics for Building Materials 
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1.04 SUBMITTALS 

A. The Contractor shall submit shop drawings showing fabrication details and a 

Performance Affidavit for all items specified herein in accordance with Section 01 33 00 

– Submittal Procedures and Section 46 00 00 – Equipment General Provisions. 

B. Certification of compliance with ASTM Standards. 

C. Where specifically requested, design drawings and calculations sealed by a currently 

Registered Professional Engineer in the State or Commonwealth in which the project is 

located. FRP grating floor system and guard and handrail systems will require these 

sealed items. 

1.05 QUALITY ASSURANCE 

A. All fiberglass items of the same type provided shall be the products of a single 

manufacturer for compatibility.  

B. The Contractor is responsible for ensuring that the fiberglass items and appurtenances 

furnished shall be compatible and have the necessary operating clearances with the 

structural elements and equipment shown on the Drawings. 

C. Manufacturer shall provide a 3-year warranty on all FRP products against defect in 

material and workmanship. 

PART 2 – MATERIALS 

2.01 GENERAL 

A. All manufacturing shall occur in the United States. The manufacturer shall maintain a 

continuous quality control program and shall, upon request, furnish the Engineer with 

certified test reports consisting of physical tests of samples. 

B. Ultraviolet light resistive resins shall be used for all exterior locations and where 

specified. 

C. All FRP resins shall be flame resistant and shall meet the requirements of ASTM D 635 

and ASTM E 84, Class 1 with a maximum flame spread rating of 25. 

D. All edges shall be sealed in the mold where possible. Machined or cut edges shall be 

sealed with a compatible resin system. 

2.02 GRATING AND TREADS 

A. Fiberglass grating and treads shall be furnished and installed in areas shown on the 

Drawings including all FRP angle supports, fasteners and accessories. Gratings and 

treads shall consist of extruded bearing bars positioned and locked by crossbars. 
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Grating and treads shall be installed in accordance with the manufacturer's 

recommendations. 

B. Grating shall be fabricated into easily removable sections as large as possible up to 150 

lbs. per section. 

C. Fasteners shall not project above the walking surface. 

D. Fiberglass grating and treads shall be manufactured of isopthalic polyester fire retardant 

(ISOFR) resin except for applications where vinyl ester fire retardant (VEFR) resin is 

specifically required on the Contract Drawings. Grating and treads shall be produced by 

IKG Industries, Fibergrate, Inc., American Grating with Bedford Plastics, Strongwell, or 

equal. 

E. Grating shall be designed for a uniform loading of 100 PSF over the gross projected 

area with deflection limited to 0.375” or grating span/240 whichever is less unless noted 

otherwise. High Load grating shall be designed to support a forklift.  . Fiberglass or PVC 

support beams shall be provided as required to meet deflection criteria. 

F. The grating and tread supplier shall supply all shelf support angles, embedded angles 

with anchors, concrete anchors and necessary 316 stainless steel grating clips. Support 

angles and embedded angles shall be FRP. 

G. Treads shall be designed for a 300 lb. concentrated load at midspan. Treads shall be 

furnished with integral nosing. 

2.03 GRATING FLOOR SYSTEM 

A. Contractor shall be responsible for design of Grating Floor System. Provide drawings 

and structural calculations both sealed by a Professional Engineer currently registered 

int eh State or Commonwealth where the project is located. Fiberglass grating floor 

system shall be furnished and installed in areas shown on the Drawings and shall 

include all FRP angle supports, FRP adjustable pedestal supports, FRP cross bracing, 

fasteners, and accessories as required for a complete system. Grating shall consist of 

bidirectional molded FRP gratings. Grating and supports shall be provided by a single 

manufacturer and installed in accordance with the manufacturer’s recommendations to 

provide a level walking surface. 

B. Grating shall be fabricated into easily removable sections as large as possible up to 150 

lbs. per section. 

C. Fasteners shall not project above the walking surface. 

D. Fiberglass grating and supports shall be manufactured of ISOFR except for applications 

where VEFR is specifically required on the Contract Drawings. Grating and supports 

shall be produced by Fibergrate, Inc., American Grating with Bedford Plastics, 

Strongwell, or equal. 

La
st

 M
od

ifi
ed

: 0
2/

28
/2

02
4 

at
 1

0:
41

A
M

 E
S

T



 

 

90398-004/February 2024 06 51 00-4  Glass Fiber and Resin Fabrications 

E. Grating and supports shall be designed for a uniform loading of 100 psf. Grating 

deflection shall be limited to 0.25”. 

F. Grating clips and metal fasteners shall be Type 316 stainless steel. 

 

 

2.04 CONNECTIONS 

A. All connections shall be non-corrosive, non-staining, and concealed where practical, as 

detailed on the Drawings or specified herein. 

B.  Fiberglass fasteners shall be "Fibrebolt", as manufactured by Strongwell, Inc., or equal. 

C. All metal fasteners shall be Type 316 stainless steel, except where Hastelloy C-276 or 

fiberglass fasteners are specifically required on the Contract Drawings. 

D. Holes for bolts and screws shall be drilled. 

E. Joints exposed to weather shall be formed to exclude water. 

F. Design and installation of fiberglass items shall provide for expansion and contraction, 

prevent shearing of bolts, screws, and other fastenings, and provide close fitting of 

sections. 

2.05 STRUCTURAL SHAPES AND FLAT SHEETS 

A. Shapes shall conform to sizes indicated on Drawings and shall be ISOFR except where 

VEFR is specifically required on the Contract Drawings. Shapes shall be manufactured 

by Strongwell, Inc., Fibergrate Composite Structures, or equal. 

B. Metal bolted connections shall be made with stainless steel bolts except where Hastelloy 

C bolts or fiberglass fasteners are specifically required on the Contract Drawings. Bolts 

shall conform to Section 05 05 23 – Metal Fastening. 

C. Adhesive bonded connections shall be made with a compatible epoxy adhesive following 

manufacturer's instructions. Adhesive bonded connections shall only be used where 

bolted connections are not feasible. 

2.06 FRP GUARDS 

A. Fiberglass reinforced plastic (FRP) guard and handrail systems shall be designed by the 

Contractor to meet or exceed OSHA requirements with a minimum safety factor equal to 

2 and shall be furnished and installed as shown on the Contract Drawings. Contractor 

shall provide drawings and structural calculations for guard and handrail systems both 

sealed by a Professional Engineer currently registered in the State or Commonwealth 

where the project is located. All rails, posts, kick plates, base plates, fasteners, and 
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necessary appurtenances for a complete and rigid installation shall be provided and 

installed per manufacturer's recommendations. Guard systems shall be manufactured by 

Strongwell, Inc., Fibergrate Composite Structures, or equal. 

B. The guard system shall consist of pultruded fiberglass shapes manufactured with the 

following minimum properties: 

 

Properties Test Method Value 

Tensile Stress ASTM D638 30,000 psi 

Tensile Modulus ASTM D638 2.5 x 106 psi 

Compressive Strength ASTM D695 30,000 psi 

Compressive Modulus ASTM D695 2.5 x 106 psi 

Flexural Stress ASTM D790 30,000 psi 

Flexural Modulus ASTM D790 2.0 x 106 psi 

Shear Stress ASTM D2344 4,500 psi 

Density ASTM D792 0.070 lbs/in3 

24 hr. Water Absorption ASTM D570 0.6% max 

Coeff. of Thermal Expansion ASTM D696 6 x 106 in/in/EF 

Barcol Hardness ASTM D2583 50 

C. The guard system shall have two (2) rails, unless otherwise noted on the Contract 

Drawings, with the top of the upper rail located 42 inches above the walking surface. The 

intermediate rail shall be located as required to prevent passage of a 21-inch diameter 

sphere at any point. Rails shall be 1-3/4” minimum square tubing and posts shall be 2" 

minimum square tubing with internal fittings for all connections. Kick plates shall be 

provided where required by OSHA. All rail and kick plate corner joints shall be mitered at 

a 45° angle and securely fastened to posts. Maximum horizontal spacing between posts 

shall be 4 feet.  

D. For stair guards, the top of the upper rail shall be not less than 42 inches above the 

leading edge of the stair tread. The top of the stair handrail shall be 34 inches above the 

leading edge of the tread nosing. 

E. Guards shall be erected with true horizontal and vertical alignment and shall be smooth 

and free of surface defects. All cut edges and holes shall be sealed with a compatible 

resin system. 
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PART 3 – EXECUTION 

3.01 FABRICATION 

A. All cut edges and holes shall be sealed with a compatible resin. 

B. All FRP items shall conform to the dimensions indicated on the Drawings. 

C. All fiberglass items described in this Section shall be supplied by a manufacturer that 

normally fabricates such items so that appearance and quality control are acceptable. 

3.02 HANDLING, TRANSPORTING, AND STORING 

A. All FRP items shall be properly packed, labeled and stored in accordance with 

Specifications and as directed by the Engineer. 

3.03 INSTALLATION 

A. Installation of all items shall be according to manufacturer's instructions, unless 

otherwise noted. 

B. Exposed threads of FRP bolts shall be sealed with a compatible resin after installation of 

the bolts. Where bolts are attaching removable items, the exposed threads shall be 

sealed with a light coat of polyurethane sprayed onto the threads. 

END OF SECTION 
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  and Caulking Requirements 

DIVISION 07 

WATERPROOFING, DAMPROOFING, AND CAULKING 

(Filed Sub Bid Required) 

 

SECTION 07 10 00 

BASIC WATERPROOFING, DAMPROOFING, AND CAULKING REQUIREMENTS 

PART 1 – GENERAL 

1.01 DEFINITIONS 

A. FSB: Filed Sub-Bid(der). 

B. FSSB: Filed Sub-Sub-Bid(der). 

1.02 FILED SUB-BID REQUIREMENTS 

A. A FSB submitted for the work of Division 07 – Waterproofing, Damproofing, and 

Caulking shall include the work specified in the following Sections:  

1. 07 13 54 - Thermoplastic Sheet Waterproofing 

2. 07 26 16 - Fluid-Applied Membrane Air Barriers 

3. 07 90 00 - Joint Fillers, Sealants and Caulking 

4. 07 95 00 - Expansion Joint System 

B. FSB shall comply with the requirements of Massachusetts General Laws c. 149, §44F, 

shall be submitted on the form provided in Section 00 40 01 – Forms for Filed Sub-Bid, 

at the time specified in Section 00 11 00 – Advertisement for Bids, and shall be 

accompanied by a bid deposit complying with the requirements of Massachusetts 

General Laws cc. 149, §44B(2) and all other documents required by Section 00 20 00 – 

Instructions to Bidders. 

C. The work of Division 07 – Waterproofing, Damproofing, and Caulking is indicated on 

Drawing Nos. G-002 through G-005 – Index of Drawings and is listed on the Drawing 

title block on individual Drawings. Drawings that are denoted in the title block as 

requiring a Filed Sub-Bid Contractor shall require a Filed Sub-Bid Contractor for the work 

shown in whole or in part of the Drawing. 

D. Staging and Scaffolding: 
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90398-004/February 2024 07 10 00-2  Basic Waterproofing Damproofing 

  and Caulking Requirements 

1. Hoisting Equipment: The WATERPROOFING, DAMPROOFING, AND CAULKING 

SUBCONTRACTOR shall furnish, install and maintain all mechanical hoisting 

equipment, operating personnel and rigging required for the execution of the Work 

as specified in this Section. 

2. Staging, Planking and Scaffolding: The WATERPROOFING, DAMPROOFING, 

AND CAULKING SUBCONTRACTOR shall furnish, install and maintain all 

staging, planking and scaffolding up to eight feet in height required for the Work in 

this Section. 

1.03 RELATED WORK 

A. Division 01 − General Requirements 

B. Section 01 33 00 − Submittal Procedures 

C. Section 01 74 00 − Cleaning and Waste Management 

D. Section 03 30 00 − Cast-In-Place Concrete 

E. Section 07 13 54 - Thermoplastic Sheet Waterproofing 

F. Section 07 26 16 - Fluid-Applied Membrane Air Barriers 

G. Section 07 90 00 − Joint Fillers, Sealants, and Caulking 

PART 2 – PRODUCTS 

A. (NOT USED) 

PART 3 – EXECUTION 

A. (NOT USED) 

 

END OF SECTION 
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90398-004/February 2024 07 13 54-1  Thermoplastic Sheet Waterproofing 

DIVISION 07 

WATERPROOFING, DAMPROOFING, AND CAULKING 

(Filed Sub Bid Required) 

 

SECTION 07 13 54 

THERMOPLASTIC SHEET WATERPROOFING 

1.01 GENERAL 

1.02 FILED SUB-BID REQUIREMENTS 

A. This Section is part of the filed sub-bid for Division 07 Waterproofing, Damproofing and 

Caulking. See Division 7 Thermal and Moisture Protection. 

1.03 SECTION INCLUDES 

A. This section includes pre-applied thermoplastic sheet waterproofing system with 

prefabricated drainage composite and protection board. Waterproofing that forms an 

integral bond to poured concrete for the following applications: 

1. Vertical Applications: Membrane applied against soil retention system prior to 

placement of concrete foundation walls; 

2. Horizontal Applications: Membrane applied on prepared sub base prior to 

placement of concrete slabs. 

1.04 RELATED SPECIFICATIONS 

A. Section 03 30 00 – Cast-in-Place Concrete 

B. Section 07 26 13 – Above Grade Vapor Retarders 

1.05 REFERENCES 

A. MASS-BC – State of Massachusetts  Building Code  

B. ASTM C836 – Standard Specification for High Solids, Cold Liquid-Applied Elastomeric 

Waterproofing Membrane for Use with Separate Wearing Course 

C. ASTM D412 – Standard Test Methods for Rubber Properties in Tension 

D. ASTM D570 – Standard Test Methods for Water Absorption of Plastics 

E. ASTM D882 – Standard Test Methods for Tensile Properties of Thin Plastic Sheeting 

F. ASTM D903 – Standard Test Method for Peel or Stripping Strength of Adhesive Bonds 
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90398-004/February 2024 07 13 54-2  Thermoplastic Sheet Waterproofing 

G. ASTM D1434 – Standard Test Method for Determining Gas Permeability Characteristics 

of Plastic Film and Sheeting 

H. ASTM D1876 – Standard Test Method for Peel Release of Adhesives (T-Peel) 

I. ASTM D1970 – Standard Specification for Self-Adhering Polymer  Modified Bituminous 

Sheet Materials Used as Steep Roofing Underlayment for Ice Dam Protection 

J. ASTM D3767 – Standard Practice for Rubber - Measurements of Dimensions 

K. ASTM D5385 – Standard Test Method for Hydrostatic Pressure Resistance of 

Waterproofing Membranes 

L. ASTM E96 – Standard Test Methods for Water Vapor Transmission of Materials 

M. ASTM E154 – Standard Test Methods for Water Vapor Retarders Used in Contact with 

Earth Under Concrete Slabs, on Walls, or as Ground Cover 

1.06 SUBMITTALS 

A. The Contractor shall submit the following in accordance with the requirements of the 

General Conditions and Section 01 33 00 – Submittal Procedure of the contract. 

1. Samples: Submit for approval the following: 

a. Each component of thermoplastic sheet waterproofing system 12-inch by 12-

inch for sheet, board and drainage panel and 12-inch lengths of each strip 

material specified for the Work. 

b. Samples will be reviewed by Engineer for general appearance and as 

examples of the types of components to be installed on the job mock-ups. 

Compliance with other requirements is the responsibility of Contractor. 

2. Working Drawings: Submit for approval the following: 

a. Copies of specifications, installation instructions and general 

recommendations from the thermoplastic sheet waterproofing manufacturer, 

for each type of thermoplastic sheet waterproofing product required. Include 

manufacturer's data substantiating that the materials comply with the 

requirements. 

b. Drawings showing extent of each component of each system used in the 

Work and all details required for the Work referencing required system 

components provided as samples to Engineer. Provide Working Drawings 

showing all construction, and other conditions encountered in the Work and 

manufacturer's approved and recommended details appropriate to 

waterproof joints and transitions as required for full waterproofing system 
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90398-004/February 2024 07 13 54-3  Thermoplastic Sheet Waterproofing 

waterproof performance whether or not specific indication is made on the 

Contract Drawings to the details of the specified manufacturer. 

3. Test Reports: Submit for approval the following: 

a. Copies of test reports verifying compliance with physical properties specified 

herein. 

b. Copies of testing agencies background and experience in performing similar 

tests to those specified. 

B. Certificates: Submit for approval copies of certificates stating that the thermoplastic 

sheet waterproofing systems installer has been approved or is a licensee of the 

thermoplastic sheet waterproofing manufacturer. 

C. Contractor's Review: Accompanying approval request, submit to Engineer a written 

statement signed by Contractor, stating that the Contract Drawings and Specifications 

for waterproofing of cast-in-place below-grade concrete walls and foundations have 

been reviewed with an agent of the thermoplastic sheet waterproofing manufacturer and 

that he is in agreement that the selected systems are proper, compatible and that the 

details shown are not in conflict with the thermoplastic sheet waterproofing 

manufacturer's details. Show by copy of transmittal form that a copy of the statement 

has been transmitted to the manufacturer. 

D. Statement of Application: Upon completion of the thermoplastic sheet waterproofing 

Work, submit a notarized statement to Engineer signed by Contractor and thermoplastic 

sheet waterproofing installer stating that the Work complies with the requirements of 

these Specifications and the installation methods were proper and adequate for the 

conditions of installation and use. 

1.07 QUALITY ASSURANCE 

A. Source Quality Control: 

1. Engage a single manufacturer who shall provide the services of a Technical 

Representative who shall assist Contractor and Engineer by providing technical 

opinions on the adequacy of materials and methods of installation based on 

Working Drawings approved by Engineer. 

2. Provide such services during the time of delivery, storage, handling and installation 

of all thermoplastic sheet waterproofing components, up to and including 

placement of crushed stone trench drains and completion of backfilling operations. 

3. Provide a manufacturer who will provide complete technical services including 

preparation and review of Working Drawings, installation methods and proposed 

detailing for the Work. Where the manufacturer requires additions, or changes to 
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the Contract Documents these shall be made at no additional expense to the 

Owner and only as acceptable to Engineer. 

4. Provide only the highest quality materials and methods of construction and 

installation as recommended by the manufacturer and as acceptable to Engineer. 

B. Installer Qualifications: 

1. Engage a single installer skilled, trained and with 5 years of successful experience 

in the application of each product who is certified by the manufacturer, or who can 

submit evidence in writing of being acceptable to the manufacturer and who 

agrees to employ only tradesmen with specific skill and successful experience in 

this type of Work. Submit names and qualifications to Engineer along with the 

following information on a minimum of three successful projects: 

a. Names and telephone numbers of owners, architects or engineers 

responsible for projects. 

b. Approximate contract cost of the thermoplastic sheet waterproofing. 

c. Amount of area installed. 

2. Submit proof of certification of installer by manufacturer to Engineer. 

C. Performance Criteria: 

1. Contractor's Review: Accompanying approval request, submit to engineer a written 

statement signed by Contractor, stating that the Contract Drawings and 

Specifications have been reviewed with an agent of the thermoplastic sheet 

waterproofing material manufacturer and that he is in agreement that the selected 

systems are proper and compatible and that the details used for the Work are not 

in conflict with the manufacturer's details. 

2. Statement of Application: Upon completion of the Work, submit a notarized 

statement to Engineer signed by Contractor stating that the Work complies with 

the requirements of the manufacturer's printed instructions and were proper and 

adequate for the condition of installation and use. 

D. Testing Agency: Engage a testing laboratory regularly engaged in the testing of 

construction materials, and who complies with ASTM E329. 

1.08 DELIVERY, STORAGE AND HANDLING 

A. Delivery of Materials: 

1. Deliver materials in thermoplastic sheet waterproofing manufacturer's original, 

unopened and undamaged containers, with information accurately representing 
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90398-004/February 2024 07 13 54-5  Thermoplastic Sheet Waterproofing 

container contents as approved by Engineer at time of Working Drawing 

submission. 

a. Include the following information on the label: 

1) Name of material and supplier. 

2) Installation, handling and protection requirements. 

2. Deliver materials in sufficient quantities to allow uninterrupted continuity of the 

Work. 

B. Storage of Materials: 

1. Store materials in original, undamaged containers with manufacturer's labels and 

seals intact. 

2. Store all materials in a dry, enclosed area, off the ground and away from all 

possible contact with water. 

3. Prevent damage to materials during storage primarily by minimizing the amount of 

time they are stored at the site before being incorporated into construction 

systems. 

C. Handling of Materials: 

1. Do not expose materials to detrimental conditions or physical damage. Materials 

which are so exposed shall be removed from the site and shall not be incorporated 

into the Work. 

2. Handle materials in a manner which prevents inclusion of foreign materials. 

3. Do not open packages or containers until all necessary preparatory work is 

complete and installation will begin immediately. Do not allow materials to become 

wet or soiled or covered with ice or snow. 

1.09 PROJECT CONDITIONS 

A. Environmental Conditions: 

1. Proceed with thermoplastic sheet waterproofing work only when temperature and 

moisture conditions comply with the waterproofing manufacturer's written 

recommendations and when no rain or other damaging environmental condition is 

forecast for the time when the materials will be exposed to potential damage. 

2. Protect Work from precipitation, frost and direct sun. Erect temporary shelters to 

protect Work in progress. 
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90398-004/February 2024 07 13 54-6  Thermoplastic Sheet Waterproofing 

3. Proceed with thermoplastic sheet waterproofing only when weather conditions will 

permit unrestricted use of materials and quality control of the Work being installed, 

complying with the Specification requirements and with the recommendations of 

the thermoplastic sheet waterproofing manufacturer. 

4. Record decisions, conditions and agreements to proceed with the Work when 

weather conditions might be unfavorable. State the reasons for proceeding, with 

the names of the persons involved along with the changes, if any, or revisions, 

requirements or terms of the Contract. 

B. Pre-installation Conference: Prior to the installation of each thermoplastic sheet 

waterproofing system and associated work, the Contractor shall schedule and meet at 

the site with the sheet membrane waterproofing installer and the foreman of the installer 

who will perform the work, the installer of each component of associated work, the 

installers of substrate construction to receive the waterproofing work, the installers of 

other work in and around the thermoplastic sheet waterproofing work which must follow 

the waterproofing work, including mechanical work, if any, the Engineer and other 

representatives directly concerned with performance of the Work including where 

applicable, test agencies, product manufacturers, governing authorities and the Owner. 

Record the discussions of the conference and the decisions and agreements (or 

disagreements) and furnish a copy of the record to each party attending. Review 

foreseeable methods and procedures related to the waterproofing Work, including but 

not necessarily limited to, the following: 

1. Review project requirements, including Contract Drawings, Specifications, 

approved Working Drawings and other Contract Documents. 

2. Review required samples and submittals, both completed and yet to be completed. 

3. Review status of substrates. 

4. Review availability of materials, tradesman, equipment and facilities needed to 

make progress, avoid delays and protect the Work from damaging conditions until 

fully built into construction systems. 

5. Review required inspection, testing, certifying and accounting procedures. 

6. Review weather and forecasted weather conditions, and procedures for coping 

with unfavorable conditions. 

7. Review regulations concerning code compliance, environmental protection, health, 

safety, fire and similar considerations. 

a. Reconvene the meeting at the earliest opportunity if additional information 

must be developed in order to conclude the subjects under consideration. 
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90398-004/February 2024 07 13 54-7  Thermoplastic Sheet Waterproofing 

b. Record any revisions or changes agreed upon, reasons therefore, and 

parties agreeing or disagreeing with them. 

C. Scheduling: 

1. Proceed with the thermoplastic sheet waterproofing and associated work required 

for a completely finished below-grade waterproofing system only after projections 

and penetrations through the substrates have been installed, and when the 

substrate construction and framing of openings is complete. 

a. Proceed with and complete the Work only when materials, equipment and 

tradesmen required for the installation of the insulation, crushed stone trench 

drain, geotextile filter fabric, pavers and backfilling operations are at the site 

and are ready to follow with the Work in a manner which will not leave the 

thermoplastic sheet waterproofing vulnerable to damage or deterioration. 

2. Do not advance the installation of thermoplastic sheet waterproofing materials 

beyond that which is necessary for proper sequencing of the Work and for which 

there is proper and secure protection from damaging weather and construction 

activities. 

3. Schedule the installation of backfilling operations and perimeter insulation, gravel 

and pavers and other adjoining and substrate Work to coordinate with the Work of 

this Section in order to provide a successful, waterproof installation of the 

thermoplastic sheet waterproofing Work. 

D. Substitutions: 

1. Do not change products, system components, or manufacturers after Working 

Drawing approval by Engineer. 

2. Clearly identify, in a manner which is highlighted to Engineer, all proposed 

substitutions, modifications, variations, unspecified features and "or equal" 

products. Provide complete comparative data with specified products at time of 

Working Drawing submission. 

1.10 WARRANTY AND BOND 

A. Contractor shall warrant directly to the Owner the weather and watertightness of the 

thermoplastic sheet waterproofing system for a period of five years after Final 

Acceptance of the Work by the Owner. Imperfections, by reason of defective materials, 

workmanship, arrangement of the various parts or failure caused by improperly 

protecting the work during installation or storage of materials shall be made good to the 

satisfaction of the Owner at Contractor's expense. 

B. Thermoplastic sheet waterproofing: Provide written five year material warranty issued by 

the membrane manufacturer upon completion of work. 
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90398-004/February 2024 07 13 54-8  Thermoplastic Sheet Waterproofing 

C. Provide the Owner with a written warranty, signed by Contractor, agreeing to repair or 

replace thermoplastic sheet waterproofing systems which fail to perform as a watertight 

barrier. 

D. Cracks less than 1/8 inch shall not be considered structural failure. Minor defects shall 

not invalidate the five year warranty. 

E. Provide a guarantee bond from an approved surety company that fully assures the 

Owner of faithful performance under the warranty. 

PART 2 – PRODUCTS 

2.01 MANUFACTURERS 

A. Basis of Design: Grace Construction Products 

B. Sika USA 

C. The Henry Company 

2.02 MATERIALS 

A. Thermoplastic sheet waterproofing system (Pour-in-place Concrete): “PrePrufe® System 

300R Plus Membrane” by Grace Construction Products or approved equal; pre-applied 

composite sheet membrane comprising 0.5 mm (0.020 in.) minimum of high density 

polyethylene film, and layers of specially formulated synthetic adhesive layers. The 

membrane shall form an integral and permanent bond to poured concrete to prevent 

water migration at the interface of the membrane and structural concrete. No special 

adhesive or heat shall be required to form laps. 

1. Thermoplastic sheet waterproofing: The physical properties of the thermoplastic 

sheet waterproofing shall conform to the following: 

Property Test Method Typical Value 

   

Film Thickness ASTM D 3767 Method A 1.2 mm (0.046 in.) nominal 

Low Temperature Flexibility ASTM D 1970 Unaffected at -23°C (-10°F) 

Elongation ASTM D 412 Modified 1 >300%  

Crack Cycling at -23°C (-10°F), 

100 Cycles 
ASTM C 836 Unaffected 

Tensile Strength, Film ASTM D 412 27.6 MPa (4,000 psi) minimum 

Peel Adhesion to Concrete ASTM D 903 Modified 2 880 N/m (5.0 lbs/in.)  

Resistance to Hydrostatic Head ASTM D 5385 Modified 3 70 m (271 ft) minimum 
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90398-004/February 2024 07 13 54-9  Thermoplastic Sheet Waterproofing 

Puncture Resistance ASTM E 154 880 N/m (221 lbs) minimum 

Permeance ASTM E 96 Method B <0.6 ng/m2sPa (0.01 perms)  

Water Absorption ASTM D 570 <0.5%  

1. Elongation of membrane is run at a rate of 50 mm (2 in.) per minute. 

2. Concrete is cast against the protective coating surface of the membrane and allowed to cure (7 

days minimum). Peel adhesion of membrane to concrete is measured at a rate of 50 mm (2 in.) per 

minute at room temperature. 

3. Hydrostatic head tests are performed by casting concrete against the membrane with a lap 

across a 1 mm (0.040 in) crack. 

B. Thermoplastic sheet waterproofing Post Applied (Concrete after forms are striped) 

Bituthene® 4000 by Grace Construction Products; a self-adhesive, cold-applied 

composite sheet consisting of a thickness of 1.4 mm (0.056 in.) of rubberized asphalt 

and 0.1 mm (0.004 in.) of cross-laminated, high density polyethylene film. Provide 

rubberized asphalt membrane covered with a release sheet, which is removed during 

installation. No special adhesive or heat shall be required to form laps. 

1. Thermoplastic sheet waterproofing: The physical properties of the Bithuthene 4000 

Membrane are as follows:  

 
Property Test Method Typical Value 

Color  Dark gray-black 

Thickness ASTM D 3767 Method A 1.5 mm (0.060 in.) nominal 

Flexibility, 180° bend over  

25 mm (1 in.) mandrel at  

-43°C (-45°F) 

ASTM D 1970 Unaffected 

Tensile Strength, Membrane  

Die C 
ASTM D 412 Modified 1 2240 kPa (325 psi) minimum 

Tensile Strength, Film ASTM D 882 Modified 1 34.5 MPa (5,000 psi) minimum 

Elongation, Ultimate Failure of 

Rubberized Asphalt 
ASTM D 412 Modified 1 300% minimum 

Crack Cycling at -32°C (-25°F), 

100 Cycles 
ASTM C 836 Unaffected 

Lap Adhesion at Minimum 

Application Temperature 
ASTM D 1876 Modified 2 880 N/m (5 lbs/in.)  

Peel Strength ASTM D 903 Modified 3 1576 N/m (9 lbs/in.) 

Puncture Resistance, Membrane ASTM E 154 222 N (50 lbs) minimum 

Resistance to Hydrostatic Head ASTM D 5385 70 m (231 ft) of water 

Permeance 
ASTM E 96,  

Section 12 – Water Method 

2.9 ng/m2sPa 

(0.05 perms) maximum 

Water Absorption ASTM D 570 0.1% maximum 

1. The test is run at a rate of 50 mm (2 in.) per minute. 

2. The test is conducted 15 minutes after the lap is formed and run at a rate of 50 mm (2 in.) per minute at 

-4°C (25°F). 

3. The 180° peel strength is run at a rate of 300 mm (12 in.) per minute. 

PART 3 – EXECUTION 

3.01 GENERAL 
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A. Protection Board: 

1. Expanded Polystyrene Protection Board: 25 mm (1 in.) thick for vertical 

applications with the following characteristics. Adhere to waterproofing membrane 

with Bituthene Protection Board Adhesive. 

2. Normal Density: 16 kg/m3 (1.0 lb/ft3) 

3. Thermal Conductivity, K factor: 0.24 at 5°C (40°F), 0.26 at 24°C (75°F) 

4. Thermal Resistance, R-Value: 4 per 25 mm (1 in.) of thickness. 

B. Waterstop: AdcorTM ES hydrophilic non-bentonite waterstop for non-moving concrete 

construction joints. 

C. Miscellaneous Materials: Tape and other accessories specified or acceptable to 

manufacturer of pre-applied waterproofing membrane. 

3.02 INSPECTION 

A. The Contractor shall examine the surfaces to receive the thermoplastic sheet 

waterproofing, and the conditions under which the thermoplastic sheet waterproofing 

Work is to be performed and notify Engineer in writing of any condition detrimental to the 

proper and timely completion of the Work and the performance of the waterproofing 

systems. Do not proceed with the thermoplastic sheet waterproofing Work until 

unsatisfactory conditions have been corrected in a manner acceptable to Engineer. 

B. All cast-in-place concrete shall have cured a minimum of two days prior to 

commencement of thermoplastic sheet waterproofing systems Work. 

3.03 SUBSTRATE PREPARATION 

A. Thermoplastic sheet waterproofing Post Applied: Refer to manufacturer’s literature for 

requirements for preparation of substrates. Surfaces shall be structurally sound and free 

of voids, spalled areas, loose aggregate and sharp protrusions. Remove contaminants 

such as grease, oil and wax from exposed surfaces. Remove dust, dirt, loose stone and 

debris. Use repair materials and methods which are acceptable to manufacturer of 

thermoplastic sheet waterproofing. 

B. Thermoplastic sheet waterproofing Post Applied: Cast-In-Place Concrete Substrates: 

1. Do not proceed with installation until concrete has properly cured and dried 

(minimum 7 days for normal structural concrete and minimum 14 days for 

lightweight structural concrete). 

2. Fill form tie rod holes with concrete and finish flush with surrounding surface. 
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a. Repair bugholes over 13 mm (0.5 in.) in length and 6 mm (0.25 in.) deep and 

finish flush with surrounding surface. 

b. Remove scaling to sound, unaffected concrete and repair exposed area.  

c. Grind irregular construction joints to suitable flush surface. 

C. Provide exterior below-grade walls of cast-in-place concrete free from voids and sharp 

projections before placing any thermoplastic sheet waterproofing Work. 

D. Remove surface irregularities on cast-in-place concrete and fill all holes, honeycombs, 

spalls and cracks using manufacturer's recommended joint seal parging. Repair areas of 

unacceptable consolidation. 

E. Remove grease, oil and other contaminants from surfaces of cast-in-place concrete and 

clean all surfaces with vacuums cleaners. Remove all dust, loose stones and debris. 

F. Parge all construction joints to a minimum depth of 1/8 inch and 3 inch minimum width 

using manufacturer's recommended joint seal parging. 

G. Seal all through wall projections using joint seal parging. 

3.04 INSTALLATION 

A. Refer to manufacturer’s literature for recommendations on installation, including but not 

limited to, the following: 

B. Apply surface conditioner at rate recommended by manufacturer. Recoat areas not 

waterproofed if contaminated by dust. Mask and protect adjoining exposed finish 

surfaces to protect those surfaces from excessive application of surface conditioner. 

1. Delay application of membrane until surface conditioner is completely dry. Dry time 

will vary with weather conditions. 

2. Seal daily terminations with troweled bead of mastic. 

3. Provide Flashing overlap and seal to with work of 07 26 13 – Above Grade Vapor 

Retarders. 

C. Thermoplastic sheet waterproofing Post Applied: Apply primer at rate recommended by 

manufacturer. Recoat areas not waterproofed if contaminated by dust. Mask and protect 

adjoining exposed finish surfaces to protect those surfaces from excessive application of 

primer. 

1. Delay application of membrane until primer is completely dry. Dry time will vary 

with weather conditions. 

2. Seal daily terminations with troweled bead of mastic. 
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3. Apply protection board and related materials in accordance with manufacturer’s 

recommendations. 

4. Apply protection board and related materials in accordance with manufacturer’s 

recommendations. 

3.05 CLEANING AND PROTECTION 

A. Remove any masking materials after installation. Clean any stains on materials which 

would be exposed in the completed work. 

B. Protect completed membrane waterproofing from subsequent construction activities as 

recommended by manufacturer. 

3.06 ADJUSTMENT AND CLEANING 

A. Do not allow construction traffic which is not associated with the installation of the 

thermoplastic sheet waterproofing and related materials in the area of Work. Protect the 

area from access by other installers and Contractors until the Work of this Section has 

been incorporated into finished construction systems. 

B. System components which are dislodged, damaged, expanded, broken penetrated or 

crushed by subsequent installation operations or damaged by detrimental weather shall 

be immediately replaced with undamaged material in compliance with the Specifications 

and properly protected as specified. 

C. Only the original installer shall repair or replace deteriorated or defective Work. 

3.07 INSPECTION AND ACCEPTANCE 

A. Certify that the completed thermoplastic sheet waterproofing Work is in accordance with 

the Specifications and is waterproof at the time of Final Acceptance. The following are 

standard manufacturer’s details applicable to similar conditions for this project: 
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SECTION 07 21 00 

THERMAL INSULATION 

PART 1 – GENERAL 

1.01 SECTION INCLUDES 

A. This Section describes the specific requirements for perimeter foundation insulation, 

cavity wall insulation, curtainwall insulation, thermal batt insulation, concrete faced 

insulated wall panel, formaldehyde-free sound attenuation batt insulation, fire safing 

insulation with gas and smoke tight fire resistant sealants and other fire stop system 

components for each kind and condition of penetration through fire-rated construction 

and miscellaneous materials and accessories as specified herein and as required to 

complete the Work.  Contractor shall provide all labor, materials, equipment and 

incidentals as shown, specified and required to furnish and install all building insulation 

Work. 

1.02 RELATED WORK SPECIFIED ELSEWHERE 

A. Section 03 30 00 – Cast-in-Place Concrete 

B. Section 04 22 23.23 – Prefaced Concrete Unit Masonry 

C. Section 07 42 63 – Cementitious Wall Panels 

D. Section 09 29 00 – Gypsum Drywall System 

1.03 REFERENCE SPECIFICATIONS, CODES AND STANDARDS 

A. MSBC  - Massachusetts State Building Code 

B.  MECC  Massachusetts Energy Conservation Code 

C. ASTM C165 - Measuring Compressive Properties of Thermal Insulations 

D. ASTM C177 - Steady-State Heat Flux Measurement and Thermal 

Transmission Properties by Means of the Guarded-Hot-Plate 

Apparatus, Standard Test Method for 

E. ASTM C203 - Breaking Load and Flexural Properties of Block-Type Thermal 

Insulation, Standard Test Methods for 
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F. ASTM C236 - Steady-State Thermal Performance of Building Assemblies by 

Means of a Guarded Hot Box, Test Method for 

G. ASTM C272 - Water Absorption of Core Materials for Structural Sandwich 

Constructions, Test Method for 

H. ASTM C303 - Dimensions and Density of Preformed Block-Type Thermal 

Insulation, Test Method for 

I. ASTM C356 - Linear Shrinkage of Preformed High-Temperature Thermal 

Insulation Subjected to Soaking Heat 

J. ASTM C518 - Steady-State Heat Flux Measurements and Thermal 

Transmission Properties by Means of Heat Flow Meter Appara-

tus, Test Method for 

K. ASTM C531 - Linear Shrinkage and Coefficient of Thermal Expansion of 

Chemical-Resistant Mortars, Monolithic Surfacings, and Polymer 

Concrete, Test Method for 

L. ASTM C578 - Rigid, Cellular Polystyrene Thermal Insulation, Specification for 

M. ASTM C612 - Mineral Fiber Block and Board Thermal Insulation 

N. ASTM C665 - Mineral Fiber Blanket Thermal Insulation for Light Frame 

Construction and Manufactured Housing 

O. ASTM C726 - Insulation Board, Thermal (Mineral Fiber) 

P. ASTM C795 - Thermal Insulation for Use in Contact with Austenitic Stainless 

Steel 

Q. ASTM C1104/C1104M - Determining the Water Vapor Absorption of Unfaced Mineral 

Fiber Insulation 

R. ASTM C1338 - Determining Fungi Resistance of Insulation Materials and 

Facings 

S. ASTM D696 - Coefficient of Linear Thermal Expansion of Plastics between -30 

Degrees C and 30 Degrees C, Test Method for 
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T. ASTM D1621 - Compressive Properties of Rigid Cellular Plastics, Test Method 

for 

U. ASTM E84 - Surface Burning Characteristics of Building Materials, Test 

Method for 

V. ASTM E96/E96M - Water Vapor Transmission of Materials, Test Method for 

W. ASTM E119 - Fire Tests of Building Construction and Materials, Test Methods 

for 

X. ASTM E136 - Behavior of Materials in a Vertical Tube Furnace at 750 degrees 

C 

Y. ASTM E814 - Fire Tests of Penetration Firestop Systems 

Z. NFPA 285 - Standard Fire Method for Evaluation of Fire Propagation 

Characteristics of Exterior Non-Load-bearing Wall Assemblies 

Containing Combustible Components 

AA. UL 1479 - Fire Tests of Through-Penetration Firestops. 

 

1.04  QUALITY ASSURANCE 

A. Manufacturer/Installer Qualifications: 

1. Engage single installers for each type of building insulation who are skilled, trained 

and have a record of successful experience in the application of each product and 

who have a record of performing Work in accordance with the recommendations 

and requirements of the manufacturer or who can submit evidence in writing of 

being acceptable to the manufacturer for production of guaranteed construction 

and who agrees to employ only tradesmen with specific skill and successful 

experience in each type of Work.  Submit names and qualifications to Engineer 

along with the following information on a minimum of three successful projects: 

a. Names and telephone numbers of owners, architects or engineers 

responsible for projects. 

b. Approximate contract cost of the building insulation system installed. 
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c. Amount of area installed. 

B. Source Quality Control: 

1. Obtain building insulations, requiring a hydrochlorofluorocarbon blowing agent, 

from manufacturers who manufacture specified insulation using a blowing agent 

acceptable for use until the year 2020 complying with the requirements of the 

Copenhagen Amendments to the Montreal Protocol in all ways. 

2. Provide a manufacturer who will provide complete technical services including 

preparation and review of Working Drawings, installation methods and proposed 

detailing for the Work. 

C. Performance Criteria: 

1. Thermal Conductivity: The thicknesses shown are for the thermal conductivity, 

k-value at 75 degrees F, specified for each material. 

2. Provide adjusted thicknesses as directed by Engineer for the use of material 

having a different thermal conductivity. 

3. All material provided under this Section shall comply with the Specifications. 

4. Comply with all applicable requirements of governing authorities and codes for all 

Work. 

D. Pre-installation Conference:  

1. Prior to the installation of the insulation and associated Work, Contractor shall 

schedule and meet at the site with the installer of the insulation, siding installer, 

curtain wall installer, and the installer of each component of associated work, 

Engineer and other representatives directly concerned with performance of the 

Work.  Review foreseeable methods and procedures related to the insulation 

Work, including but not necessarily limited to, the following:  

a. Review project requirements, including Drawings, Specifications and other 

Contract Documents. 

b. Review required submittals, both completed and yet to be completed. 

c. Review status of substrates including curing of foamed-in-place insulation, 

structural loading limitations and similar considerations. 

d. Review availability of materials, tradesmen, equipment and facilities needed 

to make progress and avoid delays. 
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e. Review required inspection, testing, certifying and accounting procedures. 

f. Review weather and forecasted weather conditions, and procedures for 

coping with unfavorable conditions. 

g. Review regulations concerning environmental protection, health, safety, fire 

and similar considerations. 

2. Reconvene the meeting at the earliest opportunity if additional information must be 

developed in order to conclude the subjects under consideration. 

3. Record any revisions or changes agreed upon, reasons therefore, and parties 

agreeing or disagreeing with them. 

1.05  SUBMITTALS 

A. The Contractor shall submit the following in accordance with 01 33 00 Submittal 

Procedure: 

B. Samples:  Submit for approval the following: 

1. 12-inch by 12-inch sample of each insulation product and each accessory and 

miscellaneous material to be used in the Work. 

2. Samples will be reviewed by Engineer for general appearance and as examples of 

the types of components to be installed on the job mock-ups specified in other 

Sections.  Compliance with other requirements is the responsibility of Contractor. 

C. Working Drawings:  Submit for approval the following: 

1. Copies of specifications, installation instructions and general recommendations 

from the building insulation manufacturers, for each type of building insulation 

product.  Include manufacturer's data substantiating that the materials comply with 

the requirements. 

D. Test Reports:  Submit for approval the following: 

1. Copies of test reports verifying compliance with physical properties and 

environmental features specified herein. 

2. Copies of testing agencies background and experience in performing similar tests 

to those specified. 
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E. Certificates:  Submit for approval copies of certificates stating that the manufacturer of 

the foam-type rigid board insulation has used an environmentally safe blowing agent 

complying with the requirements of the Specifications. 

1.06  DELIVERY, STORAGE AND HANDLING 

A. Delivery of Materials: 

1. Deliver building insulation products in manufacturer’s original, unopened, factory-

sealed containers, bearing manufacturer’s name and labels, accurately 

representing container contents as approved by Engineer at time of Working 

Drawing submission. 

2. Damaged materials unsuitable for use shall be rejected by Engineer and 

permanently removed from site by Contractor. 

3. Do not deliver insulation materials to the project site before the time of installation. 

4. Deliver materials in sufficient quantities to allow uninterrupted continuity of the 

Work. 

B. Storage of Materials: 

1. Store materials in original, undamaged containers with manufacturer's labels and 

seals intact. 

2. Store all materials in a dry, enclosed area, off the ground and away from all 

possible contact with water, ice or snow. 

3. Prevent damage to materials during storage primarily by minimizing the amount of 

time they are stored at the job-site before being incorporated into construction 

systems. 

C. Handling of Materials: 

1. Handle materials carefully in order to avoid damage and breakage or compressing 

of boards to less than their specified thickness or other damage. 

2. Do not open containers, or expose materials to detrimental conditions or physical 

damage.  Materials which are so exposed shall be removed from the Site and shall 

not be incorporated into the Work. 

3. Handle materials in a manner which prevents inclusion of foreign materials. 
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4. Do not open packages or containers until all necessary preparatory Work is 

complete and installation will begin immediately.  Do not allow materials to become 

wet or soiled or covered with ice or snow. 

1.07  JOB CONDITIONS 

A. Environmental Conditions: 

1. Do not install building insulation when weather conditions are such that conditions 

do not comply with the building insulations manufacturer's written 

recommendations. Install building insulations only when damaging environmental 

condition are not forecasted for the time when the system material components will 

be exposed to potential damage. 

2. Protect Work from precipitation, frost and direct sun. 

3. Record decisions, conditions and agreements to proceed with the Work when 

weather conditions might be unfavorable.  State the reasons for proceeding, with 

the names of the persons involved along with the changes, if any, or revisions, 

requirements or terms of the Contract. 

4. Proceed with the Work only when temperature and moisture conditions comply 

with the manufacturer's written recommendations. 

B. Protection: 

1. Do not overload the building structure or damage in-place construction system with 

the weight of stored materials or use of equipment. 

2. Provide continuous protection of materials against damage, wetting and moisture 

absorption primarily by storing materials under cover and above ground and away 

from all other construction traffic. 

3. Protect materials against damage by construction activities. 

C. Scheduling: 

1. Proceed with the building insulation and associated Work only after curbs, 

blocking, substrate board, nailer strips, vents, drains and other projections through 

the substrates have been installed, and when the substrate construction and 

framing of openings is complete. 

2. Proceed with and complete the Work only when materials, equipment and 

tradesmen required for the installation of the building insulation and backfilling 
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operations are at the site and are ready to follow with the Work in a manner which 

will not leave the Work vulnerable to damage or deterioration. 

3. Do not advance the installation of building insulation materials beyond that which 

is necessary for proper sequencing of the Work and for which there is proper and 

secure protection from damaging weather and construction activities. 

4. Do not begin cementitious wall panel system until testing confirms that all cavity 

spaces between the structure and substrate sheathing have been completely and 

uniformly filled with insulation.  Do not delay job progress or permit substrate 

sheathing to degrade with exposure to detrimental weather conditions. Schedule 

installation of preformed metal siding immediately after testing indicates that all 

cavities have been filled or after remedial insulation Work has been completed. No 

final payment shall be made until testing confirms acceptability of the insulation 

installation and acceptability of the substrate sheathing by the preformed metal 

siding manufacturer. 

D. Substitutions: 

1. Do not change products, system components, manufacturers after Working 

Drawing approval by Engineer. 

2. Clearly identify, in a manner which is highlighted to Engineer, all proposed 

substitutions, modifications, variations, unspecified features and "or equal" 

products.  Provide complete comparative data with specified products at time of 

Working Drawing submission. 

PART 2 – PRODUCTS 

2.01  MATERIALS AND MANUFACTURERS 

A. Perimeter Foundation Insulations:   

1. Rigid, closed-cell, thermally stabilized, extruded, hydrogenated chlorofluorocarbon 

blown, lightweight foam board insulation with vertical channels fabricated into one 

side, with shiplap edges designed specifically for use on exterior foundation walls 

consisting of 100 percent virgin extruded polystyrene modified resin complying 

with ASTM C578, Type V. 

2. Provide a blowing agent with lowest available ozone depletion potential, such as 

HCFC-142b, or better.  HCFC-141b shall not be approved by Engineer. 

3. Physical Properties:  Provide the following: 
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a. R-5 Thermal Resistance per inch, in accordance with ASTM C518 @ 75°F 

mean temp., ft2•h•°F/Btu, R-value, min. 

b. Compressive Strength (psi at 5% deformation) ASTM D1621:  30 psi 

minimum. 

c. Flexural Strength, ASTM C203:  50 psi minimum. 

d. Coefficient of Thermal Expansion, ASTM D696:  3.5 x 10-5 inches/in./F. 

e. Water Vapor Absorption, ASTM C272:  Less than 0.1% by volume 

maximum. 

f. Water Vapor Permeance, ASTM E96:  1.1 perms/inch maximum. 

g. Flame Spread, ASTM E84:  5. 

h. Smoke Developed, ASTM E84:  165 maximum. 

i. Thickness: 2.5-inches. 

j. Width and Length: 24-inches x 96-inches: Shiplap Edge (long edge) Square 

Edge (short edge)  

4. Product and Manufacturer:  Provide one of the following: 

a. STYROFOAM PERIMATE by The Dow Chemical Company. 

b. Foamular Insul-Drain by Owens Corning 

c. CertiFoam by DiversiFoam Products 

B. Cavity Wall Rigid Insulation Board: 

1. Extruded polystyrene insulation boards meeting or exceeding the requirements of 

ASTM C578, Type IV, and with a "K" factor of 0.20 or less when tested in 

accordance with ASTM C 518. 

2. Provide a blowing agent with lowest available ozone depletion potential, such as 

HCFC-142b, or better.  HCFC-141b shall not be approved by Engineer. 

3. Physical Properties:   

a. Minimum Compressive Strength, (at 10 percent deformation), ASTM D1621:  

25 psi. 

b. Flame Spread: 10 maximum to ASTM E84. 
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c. Smoke Development: 175 maximum to ASTM E84. 

d. Water vapor permeance: 0.65 Perm maximum to ASTM E96 

e. Thermal Resistance: Minimum R value/1 inch at 75 ºF: R5 h ft2 ºF/Btu to 

ASTM C518 

f. Maximum Water Absorption: 0.1 % maximum to ASTM C272 

4. Size: 16-inches by 96-inches and 48-inches by 96-inches. 

5. Thickness: 2 1/2-inches 

6. Location: Against exterior face of back-up wall systems. 

7. Product and Manufacturer:  Provide one of the following: 

a. Cavitymate Ultra XPS by DuPont Styrofoam Brand. 

b.  Foamular NGX by Owens Corning. 

c. Styrofoam Brand XPS by Dow Building Solutions. 

d. Or approved equal. 

C. Concrete Faced Insulated Wall Panel: 

1. Extruded polystyrene insulation boards with a factory applied 5/16” thick latex-

modified concrete facing meeting or exceeding the requirements of ASTM C578, 

Type IV, and with a "K" factor of 0.20 or less when tested in accordance with 

ASTM C 518. 

2. Provide a blowing agent with lowest available ozone depletion potential, such as 

HCFC-142b, or better.  HCFC-141b shall not be approved by Engineer. 

3. Physical Properties:   

a. Minimum Compressive Strength, (at 10 percent deformation), ASTM D1621:  

40 psi. 

b. Flame Spread: 10 maximum to ASTM E84. 

c. Smoke Development: 175 maximum to ASTM E84. 

d. Water vapor permeance: 0.8 Perm maximum to ASTM E96 

e. Thermal Resistance: Minimum R value/1 inch at 75 ºF: 5 h ft2 ºF/Btu to 

ASTM C518 
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f. Maximum Water Absorption: less than 0.7 percent by volume to ASTM 

D2842 

4. Size: 24-inches by 48-inches with tongue and groove along 48-inch edge. 

5. Thickness:2.5-inches foam thickness, 2-5/16” panel thickness. 

6. Location: Against interior face of masonry. 

7. Product and Manufacturer:  Provide one of the following: 

a. WallGuard by T-Clear Corporation. 

b. Thermo-Shield NC by Synstone International. 

c. CFI by Tech-Crete Processors, Ltd. 

d. Or approved equal. 

D. Thermal Batt Insulation: 

1. Non-combustible, lightweight, semi-rigid mineral wool thermal batt insulation for 

exterior steel stud walls to ASTM C655, Type 1. 

2. Physical Properties: 

a. Non-combustibility: to ASTM E136. 

b. Flame Spread: to ASTM E84:  0. 

c. Smoke Developed: to ASTM E84:  0. 

d. Thermal resistance R value/1 inch at 75 ºF: 4.0 h ft2 ºF/Btu to ASTM C518. 

e. Density: to ASTM C167, 2 pcf. 

3. Size: 16.25-inches by 48-inches. 

4. Thickness: 6 inches. 

5. Recycled content: 40% minimum. 

6. Product and Manufacturer:  Provide one of the following: 

a. Comfortbatt SS by Rockwool. 

b. Ultrabatt by Owens Corning. 
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c. TempControl by Johns Manville. 

d. Or approved equal. 

E. Sound Attenuation Batt Insulation: 

1. Non-combustible, lightweight, mineral wool batt insulation to ASTM C665, Type 1, 

that provides fire resistance to ASTM E136 and sound control to ASTM C423. 

2. Physical Properties: 

a. Non-combustibility: to ASTM E136. 

b. Flame Spread: to ASTM E84:  0. 

c. Smoke Developed: to ASTM E84:  0. 

d. Corrosive resistance: to ASTM C665, Corrosive to steel – Pass. 

e. Stainless steel stress corrosion: to ASTM C795. 

f. Air erosion velocity: 1,000 ft/m maximum to UL 181. 

g. Density: to ASTM C167, 2.5 pcf. 

3. Acoustical Performance: 

a. Airborne sound transmission loss: to ASTM E90. 

b. Rating sound insulation: to ASTM E413. 

c. Sound absorption coefficients: to ASTM C423. 

d. Impedence and absorption of acoustic materials: to ASTM E1050. 

4. Size: 16.25-inches by 48-inches. 

5. Thickness: 3 inches. 

6. Recycled content: 40% minimum. 

7. Product and Manufacturer:  Provide one of the following: 

a. AFB Evo by Rockwool. 

b. SAFB by Owens Corning. 

c. MinWool by Johns Manville. 
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d. Or approved equal. 

F. Curtain Wall Insulation: 

1. Non-combustible, rigid, water repellent, mineral wool insulation board for exterior 

curtain wall systems to ASTM C612, Type 1. 

2. Physical Properties: 

a. Non-combustibility: to ASTM E136. 

b. Flame Spread: to ASTM E84:  0. 

c. Smoke Developed: to ASTM E84:  0. 

d. Thermal resistance R value/1 inch at 75 ºF: 4.3 h ft2 ºF/Btu to ASTM C518. 

e. Moisture sorption: 0.01% to ASTM C1104/C1104M. 

f. Corrosive resistance: to ASTM C665, Corrosive to steel – Pass. 

g. Stainless steel stress corrosion: to ASTM C795. 

h. Density: to ASTM C612, 8 pcf. 

i. Acoustical performance sound absorption coefficients to ASTM C423. 

3. Thickness:  4-inches 

4. Size:  24-inches by 48-inches. 

5. Recycled content: 40% minimum. 

6. Product and Manufacturer:  Provide one of the following: 

a. CurtainRock 80 by Rockwool. 

b. Thermafiber Impasse by Owens Corning. 

c. Curtainwall 80 by Johns Manville. 

d. Or approved equal. 

G. Fire Safing Insulation: 

1. Non-combustible, lightweight, semi-rigid mineral wool board insulation to ASTM 

C612 that provides fire resistance to ASTM E136. 
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2. Physical Properties: 

a. Non-combustibility: to ASTM E136. 

b. Flame Spread: to ASTM E84:  0. 

c. Smoke Developed: to ASTM E84:  0. 

d. Firestopping: to ASTM E814. 

e. Moisture sorption: 0.04% to ASTM C1104/C1104M. 

f. Corrosive resistance: to ASTM C665, Corrosive to steel – Pass. 

g. Stainless steel stress corrosion: to ASTM C795. 

h. Density: to ASTM C303, 4.0 pcf. 

3. Thickness:  4-inches 

4. Size:  24-inches by 48-inches. 

5. Recycled content: 40% minimum. 

6. Product and Manufacturer:  Provide one of the following: 

a. RoxulSafe by Rockwool. 

b. Thermafiber Safing by Owens Corning. 

c. MinWool Safing by Johns Manville. 

d. Or approved equal. 

H. Fire-Stop Sealants and Other Fire-Stop System Components:  Provide the following: 

1. Complete selection of fire stop manufacturer's recommended silicone rubber fire 

stop systems.  Provide complete systems complying with UL 1479 with a two or 

three hour fire rating.  Provide equal fire protection as provided by fire-rating of 

construction penetrated. 

2. Provide multiple component systems coordinated to meet actual conditions 

encountered in the Work and as recommended by the fire stop manufacturer.  In 

addition to providing fire-resistance the fire stop systems shall also be gas and 

watertight. 

I. Gap Sealant: General Purpose Type: single-component polyurethane sealant. Gun-

applied and Straw-applied products, Thermal Value R3.5 per inch. Provide 
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GREATSTUFF PRO™ Gaps & Cracks Insulating Foam Sealant as manufactured by The 

Dow Chemical Company or approved equal. Provide Substrate Cleaner as 

recommended by foam sealer manufacturer. 

J. Miscellaneous Materials and Accessories:  Provide the following: 

1. Adhesive for Bonding Insulation:  The type recommended by the insulation 

manufacturer, and complying with fire-resistance requirements. 

2. Mechanical Anchors:  Type and size shown or, if not shown, as 

recommended by the insulation manufacturer for the type of application 

shown and condition of substrate. 

3. Clips and fasteners: Corrosion-resistant, sized to suit application; as supplied 

by insulation manufacturer. 

4. Adhesive Tapes: Complete selection of insulation manufacturer's 

recommended taping materials. 

5. Bitumen:  Asphalt, ASTM D449. 

6. Metal cap flashing: 24 gage galvanized steel J-channel; 2-1/4 inches wide, 4 

inch long leg and 2-1/4 inch short leg; prefinished, color to be selected. 

PART 3 – EXECUTION 

3.01 INSPECTION 

A. The Contractor shall examine the substrate and the conditions under which the Work 

is to be performed, and notify Engineer in writing of unsatisfactory conditions. Do not 

proceed with the Work until unsatisfactory conditions have been corrected in a 

manner acceptable to the Engineer. 

3.02 SUBSTRATE PREPARATION 

A. Verify that surfaces to receive building insulation are clean of all debris, dirt and other 

contamination before installation begins in any area. 

B. Correct unacceptable Work to meet the requirements of the Specification. 

3.03 INSTALLATION 

A. General: 

1. Comply with manufacturer's instructions for the particular conditions of installation 

in each case.  If printed instructions are not available or do not apply to the project 

conditions, submit to Engineer specific recommendations from manufacturer for 

approval before proceeding with the Work. 

La
st

 M
od

ifi
ed

: 0
2/

28
/2

02
4 

at
 1

0:
41

A
M

 E
S

T



 

90398-004/February 2024 07 21 00-16  Thermal Insulation 

2. Extend all insulations full thickness over entire surface to be insulated.  Cut and fit 

tightly around obstructions, and fill voids with insulation. 

3. Install insulation to maintain continuity of thermal protection to building elements 

and spaces.  

4. Apply the number of layers of insulation specified herein, each of the required 

thickness to provide the thermal value indicated, unless otherwise shown or 

required, to make up the total thickness. 

B. Board-Type Perimeter Insulation: 

1. Install perimeter insulation after concrete foundation Work has been poured and 

after waterproofing work is complete and acceptable to Engineer. 

2. Apply continuous layer of insulation of the required thickness.  Stagger joints in 

insulation and butt insulation tightly together.   

3. Protect top surface of horizontal insulation (from damage during backfilling Work) 

by application of one of the types of protection course materials recommended by 

the insulation manufacturer. 

4. On vertical surfaces, set units in adhesive applied in accordance with 

manufacturer's instructions.  Use type of adhesive recommended by manufacturer 

of board-type perimeter insulation. 

5. Tape bottom edge of insulation before temporarily attaching insulation to wall with 

mastic. 

6. Tape all joints in vertical wall insulation. 

7. Protect insulation on vertical surfaces (from damage during backfilling) by 

application of one of the types of protection course materials recommended by the 

insulation manufacturer.  Set in adhesive in accordance with the recommendations 

of the manufacturers of the insulation and the protection course material. 

C. Cavity Wall Rigid Insulation Board: 

1. Install exterior wall rigid insulation board after all exterior unit masonry and exterior 

exposed Cold Rolled Metal Framing with sheathing Work is complete and prior to 

installation of exterior veneer materials. 

2. Fit insulation closely around electrical boxes, pipes, ducts, frames and other 

objects in or passing through insulation.  
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3. Apply a single layer of insulation cut to fit snugly and uniformly and in continuous 

contact with edges of continuous masonry horizontal joint reinforcement over the 

entire plane of the wall. 

4. Keep insulation minimum 3-inces from heat emitting devices such as recessed 

light fixtures, and minimum 2-inches from sidewalls of chimneys and vents. 

5. Set units in adhesive applied in accordance with manufacturer's instructions.  Use 

type of adhesive recommended by manufacturer of board-type cavity wall 

insulation. 

D. Concrete Faced Insulated Wall Panel: 

1. Surfaces to Receive Panels: Flat, sound, clean, and free from irregularities and or 

jagged surfaces. 

2. Lay out panels to maximize board sizes. Do not use boards less than 6 inches 

wide. 

3. Install panels in orientation to maximize full sheets.  

4. Install fastening clips and cap flashings. 

E. Batt-Type Insulation: 

1. Install batt insulation above ceilings and between studs and rafters as shown.  

Extend insulation full width, length and height in all areas shown. 

2. Fit tightly around obstructions to form a uniform insulated barrier. 

F. Safing Insulations and Fire Stop Systems:  

1. Install safing insulation and fire stop systems to present a continuous fire-rated fire 

barrier in areas shown and at the perimeter of all fire-rated partitions and poke 

through floor and wall penetrations to maintain the continuity of fire-rated 

construction whether or not shown. 

2. Install fire stop sealants and other fire stop system components in thicknesses 

recommended by the manufacturer at all locations where poke through 

penetrations occur, all locations where other penetrations such as ducts, pipe 

cables, cable trays and conduit occur and at the perimeter of all fire rated walls. 

3. Include all components of manufacturer's fire/smoke stop systems for complete 

system responsibility installed in accordance with manufacturer's written 

recommendations and specifications. 
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3.04 PROTECTION 

A. All components of the Work shall be protected from detrimental weather and until 

construction operations including, but not limited to, backfilling, framing and sheathing, 

aluminum siding and concrete unit masonry Work, is completed and acceptable to 

Engineer.  

B. Work which cannot for reasons acceptable to Engineer be covered with complete 

construction system before onset of weather detrimental to the Work shall be completely 

covered and protected in such a manner as to deflect water and weather from the 

installation without damaging adjacent Work. 

C. Protect building insulations from all damage and abuse until Final Acceptance by the 

Owner. 

3.05 FIELD QUALITY CONTROL 

A. Submit results of all testing to Engineer along with recommendations for remedial Work.  

Do not delay job progress.  Coordinate the submission of tests and remedial Work in a 

manner which does not impact the acceptability of substrate and which permits 

expeditious completion of the  Work. 

3.06 ADJUSTMENT AND CLEANING 

A. Do not allow construction traffic which is not associated with the installation of the 

building insulation systems and related materials in the area of Work.  Protect the area 

from access by other installers and Contractors until the Work of this Section has been 

incorporated into finished construction systems. 

B. System components which are dislodged, damaged, expanded, broken, penetrated, or 

crushed by subsequent installation operations or damaged by detrimental weather shall 

be immediately replaced with undamaged material in compliance with the Specifications 

and properly protected as specified. 

C. Where testing indicates that foamed-in-place building insulation has not completely filled 

areas to be insulated, provide remedial Work to completely fill such areas, and retest. 

D. Only the original installer shall repair or replace deteriorated or defective Work. 
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3.07 INSPECTION AND ACCEPTANCE 

A. To not allow construction traffic which is not associated with the installation in the area of 

Work.  Protect the area from access by other installers and Contractors until the Work of 

this Section has been incorporated into finished construction systems. 

B. System components which are dislodged, damaged, broken, penetrated or crushed by 

subsequent installation operations or damaged by detrimental weather shall be 

immediately replaced with undamaged material in compliance with the Specifications 

and properly protected as specified. 

C. Only the original installer shall repair or replace deteriorated or defective Work. 

D. Building insulations which have become wet, damaged, or deteriorated shall be promptly 

removed from the Site, even if discovered in the completed Work. 

END OF SECTION
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DIVISION 07 

WATERPROOFING, DAMPROOFING, AND CAULKING 

(Filed Sub Bid Required) 

 

SECTION 07 26 16 

BELOW GRADE VAPOR RETARDERS 

PART 1 – GENERAL 

1.01 FILED SUB-BID REQUIREMENTS 

A. This Section is part of the filed sub-bid for Division 07 Waterproofing, Damproofing and 

Caulking. See Division 7 Thermal and Moisture Protection. 

1.02 SUMMARY 

A. The Work of this Section includes, but is not limited to, underslab vapor retarder/barrier 

membrane that forms an integral bond to poured concrete for use below slabs on grade. 

B. Related sections include, but are not limited to, the following: 

1. Section 03 30 00 – Cast-In-Place Concrete 

2. Section 07 27 26 – Fluid Applied Membrane Air Barriers 

1.03 SUBMITTALS 

A. Submit manufacturer’s product data, installation instructions and membrane samples for 

approval. 

1.04 REFERENCE STANDARDS 

A. The following standards and publications are applicable to the extent referenced in the 

text. 

B. American Society for Testing and Materials (ASTM): 

1. D 412 Standard Test Methods for Rubber Properties in Tension 

2. D 903 Standard Test Method for Peel or Stripping Strength of Adhesive Bonds 

3. D 3767 Standard Practice for Rubber - Measurements of Dimensions 

4. E 96 Standard Test Methods for Water Vapor Transmission of Materials 
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5. E 154 Standard Test Methods for Water Vapor Retarders Used in Contact with 

Earth Under Concrete Slabs, on Walls, or as Ground Cover 

6. E 1643 Standard Practice for Installation of Water Vapor Retarders Used in 

Contact with Earth or Granular Fill Under Concrete Slabs 

7. E 1745 Plastic Vapor Retarders Used in Contact with Soil or Granular fill under 

Concrete Slabs 

C. American Concrete Institute (ACI) 

1. ACI 302.1R-96 Addendum Vapor Retarder Location: For slabs with vapor-sensitive 

floor coverings, locate retarder in direct contact with the slab (not beneath a layer 

of granular fill). 

1.05 QUALITY ASSURANCE 

A. Materials:  For each type of material required for the work of this section, provide primary 

materials that are the products of one manufacturer. 

B. Schedule Coordination: Schedule work such that membrane will not be left exposed to 

weather for longer than that recommended by the manufacturer. 

1.06 DELIVERY, STORANGE AND HANDLING 

A. Deliver materials in labeled packages.  Store and handle in strict compliance with 

manufacturer’s instructions.  Protect from damage from weather, excessive temperature 

and construction operations.  Remove and dispose of damaged material in accordance 

with applicable regulations. 

PART 2 – PRODUCTS 

2.01 MANUFACTURERS 

A. Acceptable manufacturers are as listed below: 

1. Grace Construction Products 

2. Sika USA 

3. The Henry Company 

2.02 MATERIALS 

A. Basis of Design: Integrally Bonded Vapor Protection: Florprufe™ 120 Membrane by 

Grace Construction Products or approved equal, a 0.5mm (0.021 in) nominal thickness 

composite sheet membrane comprising 0.4 mm (0.016 in.) of polyolefin film, and layers 
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of specially formulated synthetic adhesive layers. The membrane shall form an integral 

and permanent bond to poured concrete to prevent vapor migration at the interface of 

the membrane and structural concrete.  Provide membrane with the following physical 

properties: 

 

PHYSICAL PROPERTIES Requirements as defined by ASTM E 1745 

Property Typical Value Test Method 

Thickness (nominal)  0.5mm (0.021 in) ASTM D3767 Method A 

Water Vapor Permeance 0.03 perms ASTM E96 Method B * 

Tensile Strength 65 lb./in ASTM E154 * 

Elongation  300% ASTM D412 

Puncture Resistance 3300 grams ASTM D1709 * 

Peel Adhesion to 

Concrete 
>4 lb./in  ASTM D903 

* ASTM E 1745 Requirements. 

PART 3 – EXECUTION 

3.01 EXECUTION 

A. The installer shall examine conditions of substrates and other conditions under which 

this work is to be performed and notify the Contractor, in writing, of circumstances 

detrimental to the proper completion of the work.  Do not proceed with work until 

unsatisfactory conditions are corrected. 

3.02 INSTALLATION 

A. Earth and stone substrates shall be well compacted to produce an even, solid substrate.  

Remove loose aggregate or sharp protrusions.  Concrete substrates shall be smooth or 

broom finished and monolithic. Remove standing water prior to membrane applications.   

B. Installation shall be in accordance with manufacturer’s instructions and ASTM E 1643–

98, including but not limited to, the following: 

1. Apply membrane with the HDPE film facing the prepared substrate.  Remove the 

release liner during application.  

2. Apply succeeding sheets by overlapping the previous sheet 50-mm (2 in.) along 

the marked lap line.  End Laps should be staggered to avoid a build up of layers. 

3. Taped Lap Method - For additional security use Grace Preprufe® Tape to secure 

and seal the overlaps. Overband the lap with the 100mm (4in) wide Preprufe® 
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Tape using the lap line for alignment. Remove plastic release liner to ensure bond 

to concrete. 

4. Mix and apply Grace liquid detailing compound to seal around penetrations such 

as drainage pipes, etc.  

3.03 CONCRETE PLACEMENT 

A. Place concrete within 30 days. Inspect membrane and repair any damage with patches 

of Preprufe Tape. Ensure all liner is removed from membrane and tape before concrete 

placement. 

END OF SECTION 
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DIVISION 07 

WATERPROOFING, DAMPROOFING, AND CAULKING 

(Filed Sub Bid Required) 

 

SECTION 07 27 26 

FLUID-APPLIED MEMBRANE AIR BARRIERS 

PART 1 – GENERAL 

1.01 FILED SUB-BID REQUIREMENTS 

A. This Section is part of the filed sub-bid for Division 07 Waterproofing, Damproofing and 

Caulking. See Division 7 Thermal and Moisture Protection. 

1.02 SECTION INCLUDES 

A. Wall system air barriers as specified herein shall include, but not be limited to, materials 

and installation methods for fluid-applied air barrier membrane system located for cavity 

wall surfaces under no hydrostatic pressure. 

B. Wall system air barriers shall be provided where shown on the Contract Drawings, 

specified in this Section, or as required for a complete installation including materials 

and installation methods to bridge and seal air leakage pathways in roof and foundation 

junctions, window and door openings, control and expansion joints, masonry ties, 

securing fasteners, piping, and other penetrations through the wall assembly. 

1.03 REFERENCES 

A. The following standards and publications are applicable to the extent referenced in the 

text.  The most recent version of these standards is implied unless otherwise stated. 

1. ASTM C1280 Standard Specification for Application of Exterior Gypsum Panel 

Products for Use as Sheathing 

2. ASTM D412 Standard Test Methods for Vulcanized Rubber and Thermoplastic 

Elastomers- Tension 

3. ASTM D4541 Standard Test Method for Pull-Off Strength of Coatings Using 

Portable Adhesion Testers 

4. ASTM D7234 Standard Test Method for Pull-Off Adhesion Strength of Coatings 

on Concrete Using Portable Pull-Off Adhesion Testers 

5. ASTM E84  Standard Test Method for Surface Burning Characteristics of 

Building Materials. 
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6. ASTM E96  Test Methods for Water Vapor Transmission of Materials 

7. ASTM E283 Standard Test Method for Determining the Rate of Air Leakage 

Through Exterior Windows, Curtain Walls, and Doors Under 

Specified Pressure Differences Across the Specimen 

8. ASTM E783 Standard Test Method for Field Measurement of Air Leakage 

Through Installed Exterior Windows and Doors.  

9. ASTM E1105 Standard Test Method for Field Determination of Water 

Penetration of  Installed Exterior Windows, Skylights, Doors, and 

Curtain Walls by Uniform or Cyclic Static Air Pressure Difference. 

10. ASTM E2178 Standard Test Method for Air Permeance of Building Materials 

11. ASTM E2357 Standard Test Method for Determining Air Leakage of Air Barrier 

Assemblies 

12. GA-253-2018 Application of Gypsum Sheathing 

13. MSBC Massachusetts State Building Code 

14. MECC Massachusetts Energy Conservation Code 

15. NFPA 285 Standard Fire Test Method for Evaluation of Fire Propagation 

Characteristics of Exterior Wall Assemblies Containing 

Combustible Components 

1.04 RELATED SPECIFICATIONS 

A. Section 03 30 00 - Cast-in-Place Concrete 

B. Section 04 22 23.23 - Prefaced Concrete Unit Masonry 

C. Section 06 10 00 - Rough Carpentry 

D. Section 07 21 00 - Thermal Insulation 

E. Section 07 42 63 - Cementitious Wall Panels  

F. Section 07 52 00 - Built-Up Bituminous Roofing 

G. Section 09 29 00 - Gypsum Drywall System 

1.05 QUALITY ASSURANCE 

A. Source Quality Control: 
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1. Engage a single manufacturer who shall provide the services of a Technical 

Representative who shall assist the Contractor and the Engineer by providing 

technical opinions on the adequacy of materials, methods of installation and field 

testing methodology and significance of test results based on Working Drawings 

approved by the Engineer.  

2. Materials: For each type of material required for the work of this section, provide 

primary materials that are the products of one manufacturer. 

3. Provide such services during the time of delivery, storage, handling, job mock-up 

construction, installation and testing of all components.  

B. Installer Qualifications: 

1. Engage a single installer skilled, trained and with successful experience in the 

application of each product who is a licensee of the manufacturer, or who can 

submit evidence in writing of being acceptable to the manufacturer and who 

agrees to employ only tradesmen with specific skill and successful experience in 

this type of work. Submit name and qualifications to the Engineer along with the 

following information on a minimum of three successful projects: 

a. Names and telephone numbers of owners, architects or engineers 

responsible for projects. 

 

b. Approximate contract cost of the work  

c. Size of area installed  

1) Installer must show evidence of adequate equipment and trained field 

personnel to successfully complete the project in a timely manner.  

2) Submit proof of acceptability of installer by manufacturer to the 

Engineer.  

C. Job Mock-Ups: 

1. Prior to the installation of air barrier, but after Engineer’s approval of Working 

Drawing submittals, erect stepped-back job mock-ups using substrate preparation, 

materials and application techniques specified and approved for final work.  

Provide all components of the air barrier showing the correct installation, substrate 

preparation and the workmanship quality which shall be achieved in the work.  

Build mock-ups at the site, in location approved by the Engineer, of full thickness 

and approximately 4 feet long and 4 feet square.  Indicate the proposed 

workmanship to be expected in the finished work.  Obtain the Engineer's 

acceptance of mock-ups before start of work.  Retain and protect mock-ups before 

start of work. Retain and protect mock-ups during construction as a standard of 
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judging completed work. Do not alter or destroy mock-ups until given written 

permission by the Engineer. 

2. Build as many job mock-ups as necessary m order to achieve the Engineer's 

acceptance of the work.  

 

3. Work which proceeds without approved job mock-ups shall be stopped, removed 

and re-installed, after job mock-up approval, at no additional expense to the 

Owner. 

1.06 PERFORMANCE REQUIREMENTS 

A. Provide an air barrier system to perform as a continuous continuous vapor impermeable 

air barrier and as a liquid-water drainage plane flashed to discharge to the exterior 

incidental condensation or water penetration.  Air barrier assemblies shall be capable of 

accommodating substrate movement and of sealing substrate expansion and control 

joints, construction material changes, and transitions at perimeter conditions without 

deterioration and air leakage exceeding specified limits. 

B. Air Barriers:  The building envelope shall be designed and constructed with a continuous 

air barrier to control air leakage into, or out of the conditioned space. An air barrier shall 

also be provided for interior partitions between conditioned space and space designed to 

maintain temperature or humidity levels which differ from those in the conditioned space 

by more than 50% of the difference between the conditioned space and design ambient 

conditions. The air barrier shall have the following characteristics: 

1. It must be continuous, with all joints made airtight. It shall have an air permeability 

not to exceed 0.004 cfm/ft2 under a pressure differential of 0.3 in. water. (1.57 

psf.) (equal to 0.02L/s/m2 @ 75 Pa.). 

2. It shall be capable of withstanding positive and negative combined design wind, 

fan and stack pressures on the envelope without damage or displacement, and 

shall transfer the load to the structure. It shall not displace adjacent materials 

under full load. 

3. It shall be durable or maintainable. The air barrier shall be joined in an airtight and 

flexible manner to the air barrier material of adjacent systems, allowing for the 

relative movement of systems due to thermal and moisture variations and creep. 

Connection shall be made between: 

a. Foundation waterproofing and walls. 

b. Walls, curtain walls, storefronts, windows, louvers or doors. 

c. Different wall systems. 

d. Wall and roof connections. 
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e. Wall, floor and roof over unconditioned space. 

f. Walls, floor and roof across construction, control and expansion joints. 

g. Walls, floors and roof to utility, pipe and duct penetrations. 

1.07 SUBMITTALS 

A. The Contractor shall submit the following in accordance with the requirements of 

Specification 01 33 00 – Submittal Procedure.  

B. Product Data: Submit manufacturer’s product data, copies of specifications, installation 

instructions, and substrate preparation and general recommendations from the 

manufacturer. Shop drawings: Show the locations and extent of air and vapor barrier 

system including details of typical conditions, intersections with other envelope systems 

and materials including flashings, sealants around miscellaneous penetrations such as 

conduits, pipes, etc. and details showing how gaps in the construction will be bridged 

and sealed.  

C. Samples:  Submit for approval the following:  

1. Air barrier system applied to a 12-inch by 12-inch by 2-inch thick concrete sample 

demonstrating specified surface preparation to be used on job mock-up and 

specified thickness of fluid-applied waterproofing. Apply waterproofing to only 

one-half of the sample board, leaving the other half visible and showing specified 

substrate preparation.  

2. Samples will be reviewed by Engineer for general appearance and as examples of 

the types of components to be installed on the job mock-ups. Compliance with 

other requirements is the responsibility of the Contractor.  

D. Test Reports: Submit for approval the following:  

1. Copies of test reports verifying compliance with physical properties specified 

herein and verification that the materials are compatible with cavity wall insulation 

specified in Detailed Specification 07 21 00-Thermal Insulation. 

2. Copies of test reports verifying NFPA 285 wall assembly compliance. 

3. Copies of testing agencies background and experience in performing similar tests 

to those specified.  

E. Certificates:  Submit for approval the following:  

1. Copies of certificates stating that the installer has been approved, or is a licensee 

of the manufacturer.  

2. Evidence of installer's experience.  
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3. Evidence prior to delivery that materials and components furnished conform with 

the requirements of the Specifications.  

F. Statement of Application:  Upon completion of the work, submit a notarized statement to 

the Engineer signed by the Contractor stating that the work complies with the 

requirements of these Specifications and the installation methods were proper and 

adequate for the conditions of installation and use.  

1.08 DELIVERY, STORAGE AND HANDLING 

A. Delivery of Materials: 

1. Deliver materials in manufacturer's original, unopened and undamaged containers, 

with information accurately representing container contents as approved by the 

Engineer at time of Working Drawing submission.  

2. Include the following information on the label:  

a. Name of material and supplier. 

b. Installation, handling and protection requirements.  

3. Deliver materials in sufficient quantities to allow uninterrupted continuity of the 

work.  

B. Storage of Materials:  

1. Store materials in original, undamaged containers with manufacturer's labels and 

seals intact.  

2. Store all materials in a dry, enclosed area, off the ground and away from all 

possible contact with water and in a location where temperature can be constantly 

maintained between 60°F and 75°F and out of direct sunlight.  

3. Prevent damage to materials during storage primarily by minimizing the amount of 

time they are stored at the site before being incorporated into construction 

systems.  

C. Handling of Materials: 

1. Do not open containers, or expose materials to detrimental conditions or physical 

damage. Materials which are so exposed shall be removed from the site and shall 

not be incorporated into the work.  

2. Handle materials in a manner which prevents contamination and inclusion of 

foreign materials.  
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3. Do not open packages or containers until all necessary preparatory work is 

complete, approved and installation will begin immediately. Do not allow materials 

to become wet or soiled or covered with ice or snow. 

1.09 JOB CONDITIONS 

A. Environmental Conditions:  

1. Proceed with Work only when temperature and moisture conditions comply with 

the manufacturer's written recommendations and when no rain or other damaging 

environmental condition is forecast for the time when the materials will be exposed 

to potential damage.  

2. Protect work from precipitation, frost and direct sun. Erect temporary shelters to 

protect work in progress.  

3. Proceed with air and vapor barrier only when weather conditions will permit 

unrestricted use of materials and quality control of the work being installed, 

complying with the Specifications and with the recommendations of the air barrier 

manufacturer, and only when manufacturer and installer are willing to guarantee 

the work as required without additional reservations and restrictions.  

4. Record decisions, conditions and agreements to proceed with the work when 

weather conditions might be unfavorable. State the reasons for proceeding, with 

the names of the persons involved along with the changes, if any, or revisions, 

requirements or terms of the Contract.  

B. Protection:  

1. Provide continuous protection of materials against damage, wetting and moisture 

absorption primarily by storing materials under cover and above ground and away 

from other construction traffic.  

2. Protect installed materials and completed systems against damage by construction 

activities. Exclude all persons not involved with the work from the work area until 

such time as the work has been isolated from all potential damage.  

C. Substitutions: 

1. Do not change products, system components, installation techniques or 

manufacturers after Working Drawing approval by the Engineer. 

2. Clearly identify, in a manner which is highlighted to the Engineer, all proposed 

substitutions, modifications, variations, unspecified features and “or equal" 

products.  Provide complete comparative data with specified products at time of 

Working Drawing submission. 
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1.10 GUARANTEES 

A. Guarantee that all work performed under this Section is free from defects in material and 

workmanship and conforms to all standards in the manufacturer’s published data sheets.  

The Contractor shall warrant its air barrier work for a period of two years from the date of 

Final Acceptance of the work. 

B. In addition, the manufacturer of the air barrier shall provide the Owner with a five year 

guarantee warranting the work watertight and free from defects in material, abnormal 

aging, workmanship, and arrangement of the various parts.  Comply with all 

requirements of the manufacturer in order to provide guaranteed construction.  

PART 2 – PRODUCTS 

2.01 MANUFACTURERS 

A. GCP Applied Technologies, 62 Whittemore Avenue, Cambridge, MA 02140. (877) 423-

6491, Website: www.gcpat.com. 

B. W.R. MEADOWS®, INC., 300 Industrial Drive / PO Box 338, Hampshire, IL 60140-0338. 

(800) 342-5976, Website:  www.wrmeadows.com. 

C. Henry Company, 999 N. Pacific Coast Highway, Suite 800, El Segundo, CA 90245. 

(800) 486-1278, Website: www.Henry.com 

2.02  MATERIALS 

A. General: Air barrier system shall be a single-component, fluid applied vapor 

impermeable air barrier membrane that cures to form a resilient, monolithic, fully bonded 

elastomeric sheet free of plasticizers, phthalates, and halogen. Product shall have the 

following minimum physical properties: 

1. Air Permeance: ASTM E2178: Not to exceed 0.004 cfm/sq. ft. under a pressure 

differential of 1.57 psf (equal to 0.02 L/s/sq. m @ 75 Pa) 

2. Assembly Air Permeance: ASTM E2357: Not to exceed 0.004 cfm/sq.ft. under a 

pressure differential of 1.57 psf (equal to 0.02 L/s/sq. m @ 75 Pa) 

3. Water Vapor Permeance: ASTM E96, Method B: Less than 1 perm 

4. Pull Adhesion: ASTM D4541: Min. 20 pli, or substrate failure 

5. Elongation: ASTM D412 – Die C: Min. 550% 

6. Pliability, Low Temperature Flexibility: ASTM D1970: Pass at -15°F (-26°C) 

7. Nail Sealability (AAMA 711/ASTM D1970 modified): Pass 
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8. Fire Propagation Characteristics: Passes NFPA 285 testing as part of an approved 

assembly. 

9. VOC Content, max (EPA Method 24): <50 g/L Method 24 

 

 

2.02 TRANSITION MEMBRANE 

A. Description: A self-adhered membrane that does not require a primer fabricated in 

various widths for detail areas conforming to the following: 

1. Puncture Resistance:  ASTM E154: 40 lbs. (178 N) min. 

2. Lap Adhesion at 25°F (–4°C), ASTM D1876:  5.0 lbs./in. (880 N/m) of width min. 

3. Pliability, Low Temperature Flexibility, ASTM D1970: Pass at -20°F (-29°C). 

4. Tensile Strength, ASTM D412, Die C Modified:  min. 400 psi (2.7 MPa) 

5. Elongation, ASTM D412 Die C:   min. 200% 

2.03 FLEXIBLE MEMBRANE WALL FLASHING 

A. Description: A 32 mil (0.8 mm) of self-adhesive rubberized asphalt integrally bonded to 8 

mil (0.2 mm) of cross-laminated, high-density polyethylene film to provide a min. 40 mil 

(1.0 mm) thick membrane. Membrane shall be interleaved with disposable silicone-

coated release paper until installed, conforming to the following: 

1. Puncture Resistance, ASTM E 154: 80 lbs. (356 N) min. 

2. Lap Adhesion at 25ºF (-4ºC), ASTM D1876: 5.0 lbs./in. (880 N/m) of width 

3. Low Temperature Flexibility, ASTM D1970: Unaffected to -45ºF (-43ºC) 

4. Tensile Strength, ASTM D412, Die C Modified:  min. 800 psi (5.5 MPa)Elongation, 

ASTM D412, Die C:   min. 200% 

2.04 AIR BARRIER ACCESSORIES 

A. Primer: Water-based primer which imparts an aggressive, high tack finish on the treated 

substrate. 

1. Flash Point: No flash to boiling point 

2. Solvent Type: Water 

3. VOC Content: Not to exceed 10 g/l 
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4. Application Temperature: 20°F (-6°C) and above 

B. Sealant and Liquid Flashing for Terminations and Flashing of Rough Openings: A single 

component moisture cure sealant designed for use with air barrier system. VOC content 

less than 20 g/l. 

C. Liquid Membrane for Details, Terminations and Substrate Preparation: A two part, 

elastomeric, trowel grade material designed for use with self-adhered membranes and 

tapes.  10 g/l max. VOC Content. 

D. Joint Reinforcing Fabric:  Spun-bonded polyester fabric for reinforcement of flat joints 

and corner conditions with primary fluid-applied membrane. 

PART 3 – EXECUTION  

3.01 INSPECTION  

A. The Contractor shall examine the surfaces to receive the fluid-applied membrane air 

barrier system, and the conditions under which the work is to be performed and notify 

the Engineer in writing of all conditions detrimental to the proper and timely completion 

of the work and the performance of the fluid-applied membrane air barrier systems. Do 

not proceed with the fluid-applied membrane air barrier system work until unsatisfactory 

conditions have been corrected in a manner acceptable to the Engineer. 

3.02 SUBSTRATE PREPARATION 

A. Comply with the manufacturer's instructions for the preparation of the substrates to 

receive the fluid-applied membrane air barrier system unless more stringent conditions 

are specified. Surfaces to receive fluid-applied membrane air barriers shall be clean and 

free of all foreign matter and visibly dry and free of moisture. Remove contaminants such 

as grease, oil and wax from exposed surfaces.  Remove dust, dirt, loose stone, debris 

and any material that may interfere with proper adhesion of the air barrier to the 

substrate.  Use repair materials and methods that are acceptable to manufacturer of the 

air barrier assembly. 

B. Remove surface irregularities on cast-in-place concrete and masonry, and fill all holes, 

honeycombs, spalls and cracks using manufacturer's recommended joint seal parging. 

Repair areas of unacceptable consolidation. Where necessary to remove sharp 

projections, grind concrete surfaces. 

C. Parge all construction joints to a minimum depth of 1/8 inch and 3 inch minimum width 

using manufacturer's recommended joint seal parging. 

D. Masonry Substrates: Fill all voids and holes, particularly in the mortar joints, with a lean 

mortar mix, non-shrinking grout or parge coat.  Mortar joints shall be struck full and flush 

with the surface of the masonry substrate to receive air barrier. 
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E. Remove excess mortar from masonry ties, shelf angles, and other obstructions. 

F. Exterior sheathing panels: Ensure that the boards are sufficiently stabilized with corners 

and edges fastened with appropriate screws in accordance with exterior sheathing 

manufacturers written instructions. 

G. At changes in substrate plane, apply a sealant acceptable to the air barrier manufacturer 

at sharp corners and edges to form a smooth transition from one plane to another. 

H. Cover gaps in substrate plane and form a smooth transition from one substrate plane to 

another with stainless-steel sheet mechanically fastened to structural framing to provide 

continuous support for air barrier. 

I. Mask off adjoining surfaces not to receive air barrier to prevent spillage and overspray. 

3.03 INSTALLATION 

A. Comply with manufacturer's instructions for the installation of fluid-applied membrane air 

barrier system. 

1. Concrete substrate walls shall be cured for a minimum of 30 days prior to 

installation of vapor and air barrier system. 

2. All cracks and non-working joints over 1/8 inch shall be filled using trowel grade 

material of the specified system.  

3. Fill joints in exterior sheathing prior to application of field membrane in accordance 

with manufacturer’s instructions. 

B. Application of Transition Membranes: Apply transition membranes, before or after 

application of vapor and air barrier membrane. Connect and seal exterior wall air barrier 

membrane continuously to roofing membrane air barrier, concrete below-grade 

structures, floor-to floor construction, exterior glazing and window systems, glazed 

curtain-wall systems, storefront systems, exterior louvers, exterior door framing, and 

other construction used in exterior wall openings, using accessory materials.  

1. Prior to the installation of transition membranes, prime area to be detailed and 

allow to cure. 

2. At end of each working day, seal top edge of membrane to substrate with 

termination sealant. 

3. Wall Openings:  Perimeter frame surfaces of windows, curtain walls, storefronts, 

and doors.  Apply transition membrane so that a minimum of 3 inches (75 mm) of 

coverage is achieved over both substrates. 

4. Install transition membranes below shelf angles, overlapping edge seams a 

minimum of 2” and end laps a minimum of 4”. 
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C. Spray a continuous uniform film of fluid-applied membrane air barriers at application 

thickness according to texture and porosity of substrate using multiple, overlapping 

passes.  When spraying use a cross-hatching technique (alternating horizontal and 

vertical passes) to ensure even thickness and coverage. When spraying use high 

pressure, airless sprays equipment approved by the manufacturer. Seal all brick-ties and 

other penetrations as work progresses. Carry air barriers a minimum of 2” onto the 

transition membranes. Review final application to ensure all substrates have been fully 

coated, and that there are no passages remaining for air infiltration / exfiltration, water 

vapor transmission or water penetration. 

D. Inspect the transition and air barrier membrane prior to enclosing and repair any 

punctures, voids, deficient lapped seams and damaged areas in membrane.  Slit and 

flatten fish-mouths and blisters. Patch with membrane sized to extend 6 in. (150 mm) 

beyond the area to be patched in all directions. 

3.04 PROTECTION 

A. Protect the area from access by other installers and Contractors until the work of this 

Section has been incorporated into finished construction systems.  

B. Protect other work from spillage of air barrier materials and prevent materials from 

entering and clogging drains and conductors. Replace or restore other work which is 

soiled or otherwise damaged by the performance of the vapor and air barrier and 

associated work. 

C. Insulation and/or protection products may be installed after all membranes have cured 

(16-24 hours and/or firm and dry to the touch). Schedule work so that the air and vapor 

barrier system is covered as soon as possible after installation. If the air barrier system 

cannot be covered within 30 days after installation, apply temporary UV protection such 

as dark plastic sheet or tarpaulins or as recommended by the manufacturer. 

D. System components which are dislodged, damaged, or penetrated by subsequent 

installation operations or damaged by detrimental conditions shall be immediately 

replaced with undamaged material in compliance with the Specifications and properly 

protected as specified. 

3.05 INSPECTION AND ACCEPTANCE 

A. Certify that the completed cavity wall air barrier work is in accordance with the 

Specifications and is waterproof, of uniform thickness and without gaps, holidays or 

pinholes at the time of Final Acceptance.  

 

END OF SECTION  
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SECTION 07 42 13 

PREFORMED METAL WALL PANELS 

PART 1 – GENERAL 

1.01 SECTION INCLUDES 

A. This Section describes the specific requirements for perforated metal panel equipment 

screens and fire-rated removable metal wall panel systems. Metal wall panel installation 

specified in this Section includes secondary metal subgirt framing for panel attachment 

and miscellaneous materials and accessories as required to complete the Work. 

Contractor shall provide all labor, materials, equipment and incidentals as shown, 

specified and required to furnish and install all preformed metal wall panel Work. 

1.02 RELATED WORK SPECIFIED ELSEWHERE 

A. Section 05 12 00 – Structural Steel 

B. Section 05 05 23 – Metal Fastening 

1.03 REFERENCES 

A. MSBC – Massachusetts State Building Code 

B. ASCE 7-02,Section 9.6 – Minimum Design Loads for Buildings and Other Structures:  

Architectural, Mechanical and Electrical Components and Systems. 

C. AAMA 621 – Voluntary Specification for High Performance Organic Coatings on Coil 

Coated Architectural Hot Dipped Galvanized (HDG) and Zinc-Aluminum Coated Steel 

Substrates 

D. ASTM A 653/A 653M – Standard Specification for Steel Sheet, Zinc-Coated 

(Galvanized) or Zinc-Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process 

E. ASTM A 755/A 755M – Standard Specification for Steel Sheet, Metallic Coated by the 

Hot-Dip Process and Prepainted by the Coil-Coating Process for Exterior Exposed 

Building Products 

F. ASTM A 792/A 792M – Standard Specification for Steel Sheet, 55% Aluminum-Zinc 

Alloy-Coated by the Hot-Dip Process 

G. ASTM A 240 – Chromium and Chromium-Nickel Stainless Steel Plate, Sheet, and Strip 

for Pressure Vessels and for General Applications 

H. ASTM C 518 – Standard Test Method for Steady State Heat Flux Measurements and 

Thermal Transmission Prperties by Means of the Heat Flow Meter Apparatus 
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I. ASTM C 1007 – Standard Specification for Installation of Load Bearing (Transverse and 

Axial) Steel Studs and Related Accessories 

J. ASTM C 1363 – Standard Test Method for Thermal Performance of Building Materials 

and Envelope Assemblies by Means of a Hot Box Apparatus 

K. ASTM D 1621 – Compressive Properties of Rigid Cellular Plastics 

L. ASTM D 1622 – Apparent Density of Rigid Cellular Plastics 

M. ASTM D 2244 – Test Method for Calculation of Color Differences from Instrumentally 

Measured Color Coordinates 

N. ASTM D 4214 – Test Methods for Evaluating Degree of Chalking of Exterior Paint Films 

O. ASTM D 6226 – Standard Test Method for Open Cell Content of Rigid Cellular Plastics 

P. ASTM E 72 – Conducting Strength Tests of Panels for Building Construction, Methods of 

Q. ASTM E 84 – Test Methods for Surface Burning Characteristics of Building Materials 

R. ASTM E 283 – Determining the Rate of Air Leakage Through Exterior Windows, Curtain 

Walls, and Doors Under Specified Pressure Differences Across the Specimen 

S. ASTM E 119 – Standard Test Methods for Fire Tests of Building Construction and 

Materials 

T. ASTM E 1592 – Standard Test Method for Structural Performance of Sheet Metal Roof 

and Siding Systems by Uniform Static Air Pressure Difference 

U. SMACNA 1793 – Architectural Sheet Metal Manual, Sixth Edition, Second Printing 

V. NFPA 259 – Test Method for Potential Heat of Building Materials 

W. NFPA 285 – Evaluation of Fire Propagation Characteristics of Exterior Non-Load 

Bearing Wall Assemblies 

1.04 QUALITY ASSURANCE 

A. Installer Qualifications:  

1. Engage a single installer skilled, trained and with successful experience in the 

installation of preformed metal siding and with specific skill and successful 

experience in the erection of the types of materials required; and who agrees to 

employ only tradesmen with specific skill and successful experience in this type of 

Work.  Submit names and qualification to Engineer along with the following 

information on a minimum of three successful projects: 
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a. Names and telephone numbers of owner, architects or engineers 

responsible for projects. 

b. Approximate contract cost of the preformed metal siding. 

c. Amount of area installed. 

B. Performance Criteria: 

1. Maintain the visual design concept shown, and the technical requirements 

specified, including modules, profiles, alignment of components and requirements 

for face panels capable of movement independent from support frame movement, 

rain screen principle detailing, condensate drainage detailing, and finish. 

2. Provide complete structural performance calculations and Working Drawings for all 

girt system support members, adjustable anchors and all other support and 

fasteners system components prepared, signed and stamped with the seal of a 

Licensed Professional Engineer licensed to practice in the State of New York and 

recognized as an expert in the specialty involved.  Structural steel girts shown 

indicate maximum spacing and minimum size acceptable to Engineer.  Contractor 

shall supply additional girts and different girt profiles if required by the preformed 

metal siding manufacturer at no additional expense to the Owner. 

3. All additional support system components required for support, transition of 

materials, items and component systems associated with the preformed metal 

siding Work such as stainless steel louver and door support girts shall be at no 

additional expense to the Owner. 

4. Provide preformed metal siding and accessories that comply with the following 

minimum performance characteristics, as proven by appropriate and recognized 

laboratory test methods acceptable to Engineer: 

a. Water Penetration, ASTM E331:  No uncontrolled water penetration per 

ASTM E 331 at a minimum static differential pressure of 6.24 lb/sq. ft. (299 

Pa), using minimum 10-by-10 foot (3050-by-3050 mm) test panel that 

includes side joints. 

b. Fire Rating, ASTM E119:  Non-combustible 

c. Windload Deflection, ASTM E72:  L/180 positive windload deflection at 30 

pounds per square foot. Secondary Metal Framing: Design secondary metal 

framing for metal wall panel assembly according to AISI's "Standard for 

Cold-Formed Steel Framing - General Provisions." 

d. Vertical Girt Deflection: L/360, ½-inch maximum. 

e. Seismic Requirements: All preformed metal siding work shall be provided 

with seismic restraints in accordance with the requirements of Section 01 73 
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23 – Sesimic Anchorage and Bracing to the extent that the most stringent 

provisions are utilized in developing the design seismic forces. Refer to the 

General Structural Notes on the Structural Drawings for site and structure 

specific seismic design criteria. 

f. Air Infiltration, Maximum 0.06 cfm/sq. ft. (0.3 L/s per sq. m) per ASTM E 283 

at a static-air-pressure difference of 1.57 lbf/sq. ft. (75 Pa), using minimum 

10-by-10 foot (3050-by-3050 mm) test panel that includes side joints. 

g. Detail and fabricate preformed metal siding system to withstand thermal 

expansion and contraction movements resulting from not less than an 

ambient temperature range of 120°F, which may cause a panel face 

temperature of 180°F.  Limit the deflection as for wind pressure loading.  

Thermal movements shall not cause permanent deformation, cracking, 

opening of sealed and fastened internal panel joints, undue stress on 

fasteners, or other effects detrimental to weathering performance. 

5. Verify age of all structural silicone material used for panel assembly.  Test sealant 

in accordance with sealant manufacturer's recommendation, if questions of 

acceptability for project use are indicated by sealant manufacturer's 

recommendations and product limitations. 

C. Source Quality Control:  Obtain all preformed metal siding and accessories from the 

same manufacturer.  This manufacturer shall be specialized in panel system detailing 

and fabrication with minimum of five years documented experience in similar size 

projects.  Submit representative projects spanning this time frame along with the quantity 

of panel system supplied. 

D. Allowable Installation Tolerances:  Provide wall panel/girt/support/anchorage complying 

with the following: 

1. 1/4-inch maximum deviation from theoretical girt plane in 20 feet-0 inches both 

vertically and horizontally. 

2. Maximum Custom Panel Face Panel Alignment Variation:  1/4-inch in 40 feet-0 

inches. 

3. Corners shall be within 1/8-inch of theoretical girt plane. 

4. Wind Load Girt Deflection:  L/240; 3/4-inch maximum 

5. Vertical Girt Deflection:  L/720, 1/2-inch maximum 

6. Girt vertical slip connections are required when spandral beam vertical deflection 

exceeds 1/4-inch in the length of the horizontal panel. 

E. Allowable Production Tolerances: Provide the following: 
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1. Panel Bow: Maximum 0.1 percent of panel dimension in width and length 

2. Width or Length: 0.125 inches 

3. Thickness: 0.008 inches 

4. End Squareness: 0.25 percent of panel width 

5. Camber: 0.12 inches 

F. Pre-installation Conference:  

1. Prior to the installation of preformed metal siding and associated Work, Contractor 

shall schedule and meet at the site with the preformed metal siding installer, the 

installer of each component of associated Work, the installers of structural girts 

and other substrate construction to receive preformed metal siding Work, the 

installers of other Work in and around siding which must follow the preformed 

metal siding Work, including mechanical Work, Engineer and other representatives 

directly concerned with performance of the Work.  Review foreseeable methods 

and procedures related to the preformed metal siding Work, including but not 

necessarily limited to, the following:  

a. Review project requirements, including Drawings, Specifications and other 

Contract Documents. 

b. Review required submittals, both completed and yet to be completed. 

c. Review status of substrate including alignment, structural loading limitations 

and similar considerations. 

d. Review availability of materials, tradesmen, equipment and facilities needed 

to make progress and avoid delays. 

e. Review required inspection, testing, certifying and accounting procedures. 

f. Review weather and forecasted weather conditions, and procedures for 

coping with unfavorable conditions. 

g. Review regulations concerning code compliance, environmental protection, 

health, safety, fire and similar considerations. 

h. Review procedures needed for protection of siding during the remainder of 

the construction period. 

2. Reconvene the meeting at the earliest opportunity if additional information must be 

developed in order to conclude the subjects under consideration. 
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3. Record any revisions or changes agreed upon, reasons therefor, and parties 

agreeing or disagreeing with them. 

G. Job Mock-Up: 

1. Before proceeding with final purchase of materials and fabrication of preformed 

metal siding components, prepare a mock-up of the Work including all components 

shown, indicating the final relationship and configurations of the various parts and 

components of the Work and the workmanship quality which shall be achieved in 

the Work. 

2. Include all items that are part of the preformed metal siding system including, but 

not limited to, siding joints, metal coping and flashing.  Provide a sample area of 

approximately 10 foot - 0 inches long by 6 foot - 0 inches high. 

3. Incorporate materials and methods of fabrication and installation which are 

identical with project requirements.  Install mock-up as part of actual project wall 

area.  Accepted job mock-up may be incorporated into the finished Work. 

4. Build as many job mock-ups as required to obtain Engineer's acceptance of the 

Work. 

5. Preformed metal siding Work which proceeds without an approved job mock-up 

shall be stopped, removed and re-installed, without question from Contractor, after 

job mock-up approval, at no additional expense to the Owner. Refer to 

architectural notes on drawing A-002 for mock up wall requirements. 

1.05 SUBMITTALS 

A. The Contractor shall submit the following in accordance with the requirements of the 

General Conditions, Section 01 33 00 – Submittal Procedures, and the Detailed 

Specifications. 

B. Samples:  Submit for approval the following: 

1. Samples of each component and cut-away corner of preformed metal siding and 

trim complete with uniform finish, 2 foot-0 inches long by 2 foot - 0 inches wide.  

Final selection of finish shall be made by Architect from complete range of finishes. 

2. One of each type fastener employed, with statement of intended use. 

3. Samples will be reviewed by Engineer for color, finish and workmanship only. 

Compliance with all other requirements is the responsibility of Contractor. 

C. Working Drawings:  Submit for approval the following: 

1. Copies of manufacturer's Specifications, standard and custom detail drawings and 

installation instructions for preformed metal siding and trim.  Include Spec-Data 
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sheets on structural silicone sealant to be used in the Work indicating compliance 

with all requirements of structural silicone manufacturer. 

2. Profiles of preformed metal siding units, and the details of forming, jointing, internal 

supports, anchorages, trim, flashing, and accessories.  Show details of rain screen 

and condensate drainage at edges, terminations and penetrations of the 

preformed metal siding Work drawn at 1-1/2 inch scale.  Accurately represent the 

conditions where the Work of this Section interfaces with other materials and 

construction systems such as wall, louver, and roof construction.  Show completely 

dimensioned small-scale layouts and elevations of entire Work drawn at 1/4 inch 

scale with details referenced from these elevations. 

3. Show location, extent and accurate configuration and profile of all items required to 

be built into the Work, which penetrate the Work or which are mounted on the 

Work. 

4. Completely dimensioned isometric drawings of details of all custom transition 

flashings, required for the Work drawn at 1-1/2 inch scale. 

5. Completely dimensioned plans, elevations and details showing all support system 

components and required adjustable anchorage for the entire preformed metal 

siding Work and other inter-related component systems such as louvers and 

roofing specified in other Sections.  Support system structural performance 

calculations and anchorage drawings shall be prepared, signed and stamped with 

the seal of a Licensed Professional Engineer licensed to practice in the State of 

New York and recognized as an expert in the specialty involved. 

6. Provide drawings coordinating the Work of this Section with adjacent Work 

D. Certificates: Submit for approval the following: 

1. Provide copies of material purchase receipts, signed by a certified and licensed 

Notary Public, verifying that material purchased for the Work complies with 

material designations specified as confirmed by approved Working Drawings. 

E. Test Reports:  Submit for approval the following: 

1. Adhesion and compatibility test data and detailed drawings indicating structural 

silicone sealant performance and calculations indicating that sealant joints have 

been detailed and fabricated in compliance with silicone sealant manufacturer's 

most conservative industry-accepted recommended guidelines for dissimilar metal 

adhesion. 

2. Performance calculations for the structural joints shall be prepared, signed and 

stamped with the seal of a Licensed Professional Engineer, licensed to practice in 

the State of New York, and recognized as an expert in the required Work. 
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F. Warranty: Submit for review copies of written warranty agreeing to replace preformed 

metal siding system components which fail to perform as specified. 

1.06 DELIVERY, STORAGE AND HANDLING 

A. Delivery of Materials: 

1. Deliver preformed metal siding and all accessories dry and undamaged, with 

manufacturer's protective coating intact and in unopened, undamaged packages 

bearing original intact factory labels. 

2. Panels which are damaged during delivery or while being unloaded shall not be 

stored on site.  Remove such panels from site and replace panels with new, 

undamaged material. 

B. Storage of Materials: 

1. Store preformed metal siding and accessory materials in a manner that will protect 

strippable coating from exposure to sun and condensation; with good air 

circulation around each piece. 

2. Store preformed metal siding and accessory materials under tarpaulin covers and 

in an area protected from dirt, damage, weather and from the construction 

activities of all Contractors.  Do not store outside or allow panels to become wet or 

soiled in any way while on site.  Do not store pallet crates directly on the ground.  

Provide sufficient clearance between enclosure and system components for air 

circulation and for protection from windblown rain. 

3. Do not store in contact with concrete, earth or other materials that might cause 

corrosion, staining, scratching or damage to finish or panel faces or edges.  Do not 

erect panels which become dented, scratched or damaged in any way.  Remove 

such panels from site and replace with new, undamaged material at no additional 

expense to the Owner.  Damaged panels erected into the finished Work shall be 

removed immediately, and without question, by Contractor. 

4. If crated system components become wet, remove all system components from 

the pallet crate immediately, separate and allow to dry under protective cover 

meeting the requirements of this Specification. 

C. Handling of Materials: 

1. Do not subject preformed metal siding and accessory materials to bending or 

stress.  Do not carry or transport panels in the horizontal (flat) position.  Hold 

panels upright on edge when handling. 

2. Do not damage edges or handle material in a manner that will cause scratches, 

warps or dents. 

La
st

 M
od

ifi
ed

: 0
2/

28
/2

02
4 

at
 1

0:
41

A
M

 E
S

T



 

 

90398-004/February 2024 07 42 13-9  Preformed Metal Wall Panels 

3. Panels which are damaged during erection shall be removed from site and 

replaced with new, undamaged material. 

1.07 SUBSTITUTIONS 

A. Do not change material gage or construction details after Working Drawing approval by 

Engineer. 

B. Provide gages of material specified for all Work or of heavier gage if calculations based 

on performance criteria submitted as part of Working Drawing approval process 

indicates the need for heavier gage material.  All such substitutions shall be at no 

additional expense to Owner.  Where compliance with performance criteria indicates that 

materials of lesser gage may be adequate, provide specified gage. 

1.08 WARRANTY 

A. Warrant materials and workmanship for a period of two years from the date of Final 

Acceptance by the Owner against defects in workmanship and materials. 

B. Warrant the preformed metal siding Work watertight for five years from date of Final 

Acceptance by the Owner. 

PART 2 – PRODUCTS 

2.01 MANUFACTURERS  

A. Subject to compliance with requirements, manufacturers offering equipment screen 

systems that may be incorporated into the work include the following: 

1. CENTRIA, Moon Township, PA 15108-2944. Tel: (800) 759-7474. Fax: (412) 299-

8317. Email: info@CENTRIA.com. Web. www.CENTRIA.com. 

2. Metl-Span, LLC,; Lewisville, TX 75057. Tel: (877) 585-9969. Fax: (972) 420-9382. 

Email: info@metlspan.com. Web: www.metlspan.com. 

3. Morin Corporation, Bristol, CT 06010. Tel: (800) 640-9501. Email: 

wbonney@morincorp.com. Web: www.morincorp.com. 

B. Subject to compliance with requirements, manufacturers offering fire rated metal wall 

panel systems that may be incorporated into the work include the following: 

1. Metl-Span, LLC, Lewisville, TX 75057. Tel: (877) 585-9969. Fax: (972) 420-9382. 

Email: info@metlspan.com. Web: www.metlspan.com. 

2. All Weather Insulated Panels, East Stroudsburg, PA 18302. Tel: (800) 970-2947. 

Email: sales@awipanels.com. Web: www.awipanels.com. 
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3. Starc Systems, Brunswick, ME 04011. Tel: (844) 596-1784. Email: Web: 

www.starcsystems.com.  

2.02 MATERIALS/EQUIPMENT 

A. Equipment Screen: Corrugated and annealed aluminum alloy 3003-H14 “perforated 

plate panels” shall have a 40% free area consisting of 3/8-inch diameter holes spaced at 

9/16-inches o/c staggered flat sheet, 0.040-inches (1.0 mm) thick, complying with ASTM 

B209 of modular widths as manufactured standard. 

1. Basis of Design Equipment Screen: CENTRIA Econolap 3/4 inch. 

2. Exposed face sheet: Smooth surface coil-coated, ASTM B209, 3003-H14 alloy, 

0.040 inch (1.0 mm) nominal thickness. 

a. Finish: Polyvinylidene flouride three-coat metallic system. 

b. Color: XL Silver Gray. 

3. Panel Coverage: 34.66 inches (880 mm). 

4. Panel Height: 0.75 inches (19 mm). 

5. Corrugation Spacing: 2.66 inches (68 mm) o.c. 

B. Fire-Rated Metal Panels: Structural metal panel consisting of flush, smooth exterior 

metal sheet, and interior metal sheet with a Light Mesa profile, with factory non-

combustible mineral wool core in thermally-separated profile, with double tongue-and-

groove interlocking side joint, attached to supports using concealed fasteners: 

1. Basis of Design Wall Panel Product: ThermalSafe Fire Resistant Panel byMetl-

Span, LLC. 

2. Panel Construction: AZ-50 aluminum-zinc alloy coated steel, conforming to ASTM 

A 792/A 792M, minimum grade 50, pre-painted by the coil-coating process per 

ASTM A 755/A 755M. 

3. Exterior face sheet: 26 gauge thickness, with Sante Fe stucco embossed profile. 

a. Finish: Fluoropolymer three-coat system. 

b. Color: Premium Exterior Color Pacific Blue. 

4. Interior face sheet: 22 gauge thickness, with stucco embossed profile. 

a. Finish: Urethane and Fluoropolymer five-coat system. 

b. Color: Manufacturer’s Standard Igloo White. 
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5. Panel Edge: Flush double tongue-and-groove joinery combined with integral spline 

providing uninterrupted continuity of mineral wool core. 

6. Panel Coverage: 42 inches (1067 mm) as shown on the drawings. 

7. Panel Depth: 8 inches (203 mm). 

8. Structural Insulating Core: Mineral wool, ASTM C612, Type IV B, Category 2, non-

combustible, with oriented strand fibers aligned perpendicular to metal facing 

panels.  

a. Nominal density of 8.5 lb/cu. ft. (128 kg/cu. m),  

b. Thermal resistivity of 3.61 deg F x h x sq. ft./Btu x in. at 75 deg F (30.2 K x 

m/W at 24 deg C). 

2.03 METAL WALL PANEL ACCESSORIES 

A. Provide complete metal wall panel assembly incorporating trim, copings, fasciae, 

parapet caps, soffits, sills, inside and outside corners, and miscellaneous flashings. 

Fabricate accessories in accordance with SMACNA 1793. Provide manufacturer's 

factory-formed clips, shims, flashings, gaskets, lap strips, closure strips, and caps for a 

complete installation as required. 

B. Flashing and Trim: - Manufacturer's complementary aluminum extrusions for head, jamb, 

sill, base, flush, reveal, inside and outside corner, and end wall details. Finish matching 

metal wall panels. 

C. Mitered Corners - Structurally-bonded horizontal interior and exterior trimless corners 

matching metal wall panel material, profile, and factory-applied finish, fabricated and 

finished by metal wall panel manufacturer. Welded, riveted, fastened, or field- fabricated 

corners do not meet the requirements of this specification.  

1. Basis of Design: Metl-Span CF Architectural Trimless Corners or approved equal. 

D. Formed Flashing and Trim Match material, thickness, and color of metal wall panel face 

sheets with the exception of coping. 

E. Flashing Tape: 4-inch wide self-adhering butyl flashing tape. 

F. Fasteners: Self-tapping screws, bolts, nuts, and other acceptable fasteners 

recommended by panel manufacturer. Where exposed fasteners cannot be avoided, 

supply corrosion-resistant fasteners with heads matching color of metal wall panels by 

means factory-applied coating. 

G. SECONDARY METAL FRAMING: Miscellaneous Framing Components, General: Cold-

formed metallic-coated steel sheet, ASTM A 653/A 653M, G90 (Z180). 
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1. Hat Channels: 0.053 inch/16 ga. (1.34 mm) minimum. 

2. Sill Channels: 0.053 inch/16 ga. (1.34 mm) minimum. 

3. Sub-Girts: 0.053 inch/16 ga. (1.34 mm) minimum. 

4. Equipment Screen Posts shall be a 6-inch  galvanized steel tube with post cap and 

3/4-inch thick welded base plate secured directly to roof beam as indicated on the 

Structural drawings. Provide a complete submission for support of equipment 

screens in accordance with submittals section 1.05 of this specification. 

H. Miscellaneous Materials: 

1. Structural Silicone Sealant: Provide a one-component, self-priming, shelf-stable, 

neutral-cure, elastomeric adhesive specifically formulated for silicone structural 

glazing complying with the following as-cured physical properties, after seven days 

at 77 F and 50 percent relative humidity: 

a. Durometer Hardness, Shore A, points; ASTM D2240: 40 

b. Ultimate Tensile, ASTM D412: 350 psi 

c. Ultimate Elongation, ASTM D412: 525% 

d. Tear Strength, die B; ASTM D624: 49ppi 

e. Peel Strength, ASTM C794: 40ppi 

f. Product and Manufacturer: Provide the following: 

1) DOW CORNING 995 Silicone Structural Adhesive by Dow Corning 

Corporation or approved equal. 

2.04 FINISHES 

A. Exterior Face Sheet Coil-Coated Finish System 

1. Fluoropolymer Three-Coat Corrosion and Abrasion Resistant System: 0.2-0.3 mil 

primer with 0.7-0.8 mil 70 percent PVDF fluoropolymer top color coat and 0.5 mil 

PVDF clear coat, AAMA 621. 

2. Basis of Design: Metl-Span Fluropon Premiere or approved equal. 

B. Interior Face Sheet Coil-Coated Finish System 

1. Fluoropolymer Two-Coat Corrosion and Abrasion Resistant System: 0.2 mil primer 

with 0.7-0.8 mil 70 percent PVDF fluoropolymer color coat, AAMA 621. 

2. Basis of Design: Metl-Span Fluropon or approved equal. 
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C. Interior Face Sheet Chemical Resistant Coil-Coated Finish System 

1. Urethane and Fluoropolymer Five-Coat Corrosion and Abrasion Resistant System: 

4.0 mil primer with 0.7-0.8 mil 70 percent PVDF fluoropolymer color coat, AAMA 

621. 

2. Basis of Design: Metl-Span Flurothane V or approved equal. 

D. Exposed Coil-Coated Finish System 

1. Polyvinylidene flouride Three-Coat Metallic System:  0.2 mil nominal primer with 

0.8-mil nominal 70 percent PVDF fluoropolymer color coat containing metal flakes, 

and a 0.5-mil nominal 70 percent PVDF fluoropolymer clear coat, AAMA 620. 

2. Basis of Design:  CENTRIA Sundance AM 

2.05 FABRICATION 

A. General: 

1. Comply with the dimensions, profile limitations, gages and fabrication details of 

specified preformed metal siding manufacturer unless more stringent requirements 

are specified herein. 

2. Fabricate Work with lines and corners of exposed units true and accurate.  Form 

exposed faces flat and free of buckles, waves and avoidable tool marks, 

considering the temper and reflectivity of the metal.  Provide uniform, neat seams 

that do not rely on sealants for weather- and watertightness. 

3.  Prefabricate those components of the system at the factory recommended by the 

manufacturer including, ready for field assembly exterior copings and cap 

flashings, custom transition flashings, corner flashings, joint cleats, anchor clips, 

trim and accessories. 

4. Fabricate components and assemble units to comply with the performance 

requirements specified for the completed installation of the Work. 

5. Prefabricate all components of the system at the factory, ready for field assembly. 

6. Support and Anchorage: Detail and fabricate units with adequate provisions for 

support and anchorage, of the types needed for the indicated method of 

installation and loadings specified. 

B. Copings and Cap Flashings: Factory-form from the same material and finish as panels.  

Provide profiles shown, with concealed hold-down clips.  Miter and preformed corners 

and all custom transitions; heliarch weld joints and seams and finish to match adjacent 

finish in all ways.  Provide an additional 12-inch wide back-up plate at joints. 

La
st

 M
od

ifi
ed

: 0
2/

28
/2

02
4 

at
 1

0:
41

A
M

 E
S

T



 

 

90398-004/February 2024 07 42 13-14  Preformed Metal Wall Panels 

C. Copings, cap flashing, custom transition flashing and similar flashing shall not rely upon 

sealants in order to achieve weather- and watertightness.  Provide metal profiles and 

configurations which achieve weather- and watertightness while still permitting 

movement without the use of bitumen, coal tar, epdm, butyls, urethanes and similar non-

metallic detailing approaches.  Provide permanent weather- and watertight joints without 

the use of sealants or other non-metallic detailing techniques. 

D. On all metal counterflashings and cap flashings provide completely shop-fabricated 

corners and special flashings. 

E. All metal flashings, coping, counterflashing, and similar Work in all areas of the building 

facades shall be formed of the sheet metal specified herein. 

F. Make surfaces free of waves and buckles with lines, arrises, and angles sharp and true; 

curves shall be smooth and uniformly formed and without segments. 

G. All welding shall be performed by certified welders in accordance with American Welding 

Society standard practices.   

H. Materials furnished hereunder to be built into Work by others shall be in condition for 

final installation.  Do all cutting, fitting, drilling or other operation in sheet metal required 

to accommodate work of other trades.  Provide any items essential to complete the 

installation, though not specifically shown or specified, of the same kind, quality, and 

type as similar items utilized elsewhere in the building. 

I. Prepare and apply all structural silicone sealants in the shop following manufacturer's 

written instructions for installation and complying with manufacturer's written limitations 

on use.  Metal surfaces shall be cleaned by mechanical abrasion to provide a minimum 

of 1 mil profile.  Do not allow silicone sealants to come into contact with finished surfaces 

which will be exposed in the finished Work.  Use sealant manufacturer's recommended 

solvent cleaner observing appropriate health and environmental procedures 

recommended by the solvent manufacturer.  There shall be no exposed structural 

silicone. 

J. Protective Coating:  Immediately upon completion of the preformed metal siding 

fabrication, apply a, color-coded, 2.5 mil thick strippable-film coating suitable for 

protection of the finish through commencement of erection, and capable of being easily 

hand-stripped from the surface at that time. 

PART 3 – EXECUTION 

3.01 INSPECTION 

A. The Contractor shall examine the alignment of the substrate before erection of the 

preformed metal siding system Work begins and notify Engineer in writing of 
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unsatisfactory conditions.  Do not proceed with the preformed metal siding system Work 

until unsatisfactory conditions have been corrected in a manner acceptable to Engineer. 

B. Verify to Engineer gage of preformed metal siding panels and flashing brought to the 

Site by actual measurement of on-site material in the presence of Engineer. 

3.02 SUBSTRATE PREPARATION 

A. Secondary Framing, Girts and anchorage shall be brought into final alignment by 

preformed metal siding installer. 

B. Install secondary metal framing components to tolerances indicated, as shown on 

approved shop drawings. Install secondary metal framing and other metal panel 

supports per ASTM C 1007 and metal wall panel manufacturer's recommendations.. 

C. Take field measurements, prior to completion of Working Drawing submission.  Do not 

delay job progress.  Allow for adjustment where final dimensions cannot be established 

before fabrication.  Confirm by Working Drawing submission that the conditions shown 

are the same as exist on Site.  If not the same, clearly identify these areas to Engineer at 

time of Working Drawing submittal.  Suggest remedial Work, if required, in order to 

comply with the design intent shown. 

3.03 INSTALLATION 

A. General: 

1. Provide thermal expansion for running trim, flashings, copings and other items 

exposed for more than 10 feet-0 inches continuous length.  Maintain a watertight 

installation at expansion seams.  Locate expansion seams at 10 feet - 0 inch 

intervals, and 2 feet - 0 inch each side of corners and intersections. 

2. Fabricate and install the Work with lines and corners of exposed units true and 

accurate.  Form exposed faces flat and free of buckles, excessive waves and 

avoidable tool marks, considering the temper and reflectivity of the metal.  Provide 

uniform, neat seams with minimum exposure of metal.   

3. Conceal fasteners and expansion provisions in exposed Work, and locate so as to 

minimize the possibility of leakage.  Provide expansion joint systems using only 

metal components. 

4. Provide integrally installed, concealed cleat-type anchorages for metal copings 

and flashings and trim, spaced no greater than 12 inches on center and arranged 

to relieve stresses from building movement, and thermal expansion and 

contraction. 

5. Miscellaneous penetrations may be cut into the Work in the field.  All such field 

cutting shall be made only by the installer of the preformed metal siding and shall 

be approved by Engineer before cutout in made. 
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B. Comply with preformed metal siding manufacturer's instructions for assembly, 

installation and erection of preformed metal siding.  Install all materials in accordance 

with approved Working Drawings and with all fasteners in concealed locations. 

C. Install preformed metal siding with the longitudinal configuration and joints in the 

horizontal position.  Keep horizontal and vertical lines straight, level and plumb. 

D. Anchor component parts of preformed metal siding securely in place at each girt 

providing for necessary thermal and structural movement, and meeting wind loads 

specified. 

E. Pre-drill all fastener holes.  Drill at an angle and use an extra long drill in order to prevent 

scaring of panel and trim surfaces. Do not exceed fastener spacing recommended by 

the preformed metal siding manufacturer. 

F. Locate preformed metal siding joints as shown on approved Working Drawings.  Use 

care in maintaining uniform width of joints at all locations. 

G. Fasten flashings and accessories 12 inches on center. 

H. Do not fabricate flashings, closures and associated trim at the Site. 

I. Install all special flashing and trim shapes, contour closure strips required to maintain 

complete weathertightness. 

J. Remove strippable protection coating immediately before erection.  If surface of units are 

sticky, clean panels and trim before installation using product recommended by 

preformed metal siding manufacturer.  After solvent cleaning, wash all surfaces with a 

mild detergent and water solution to remove any remaining solvent residue.  Follow all 

environmental, safety and health precautions recommended by manufacturer. 

3.04 ADJUSTMENT AND CLEANING 

A. Set preformed metal siding plumb, level, and true to line, without warp or rack. 

B. Clean exposed surfaces of preformed metal siding Work of every substance before 

leaving the Site after completion of installation. Comply with recommendations of both 

the preformed metal siding and coating manufacturer. Comply with written 

recommendations of the preformed metal siding manufacturer for cleaning the Work.  Do 

not use abrasives or non-approved solvent cleaners.  Test cleaning techniques on an 

un-used panel before employing cleaning technique in the Work. 

C. Leave preformed metal siding and flashing perfectly flat, free from dents, burrs, 

scratches, holes or other blemishes.  Refinishing scratches on the surface of the panels, 

flashing and all associated material, to be indistinguishable from adjacent un-scarred 

areas, will be permitted by Engineer.  If, after refinishing, damage remains visible when 

viewed from grade, or if finish of Work has been altered to the point where it appears 
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different from adjacent Work, Contractor shall replace damaged work with new 

undamaged material at no additional expense to the City. 

D. Do not erect components which have become scarred, chipped, discolored or otherwise 

damaged or defaced.  System components which have holes, cuts, gouges, dents or 

exposed fasteners of any kind shall not be allowed to remain in the Work.  Repairs, to 

correct such panels, shall not be approved by Engineer.  Remove and replace with new 

material. 

E. At the completion of the Work, clean or replace adjacent work, marred by the Work of 

this Section. 

F. Remove all materials and debris and leave the site of the Work in clean condition. 

END OF SECTION 
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SECTION 07 42 63 

CEMENTITIOUS WALL PANELS 

PART 1 – GENERAL 

1.01 SUMMARY 

A. The work of this Section includes, but shall not be limited to, unitized (panelized) 

cladding system, a component of the exterior cladding system, consisting of the 

following:  

1. Complete aluminum sub-frame assembly to support and anchor solid exterior solid 

Cementitious Wall Panels. Support structure to be anchored to building structure 

using a concealed attachment of Cementitious Wall Panel using undercut anchor 

system. 

2. Ultra-High-Performance Concrete (UHPC) panels.  

3. Thermally Isolated, aluminum wall brackets and vertical track and clip (secondary 

support) system.  

4. Concealed attachment using horizontal extruded aluminum ‘C-Rails’ and 

interlocking ‘C-Clips’. 

5. Anchors, fasteners, flashings, weather seals, cover plates and formed metal trim 

through and at the perimeter of the clay panel cladding system and other 

accessories required for a complete installation.  

B. The work of this Section includes, but shall not be limited to the following: 

1. Internal aluminum spline. 

2. Cementitious Wall Panels. 

3. Concealed attachment system. 

4. Anchors, fasteners, flashings, and other accessories required for a complete 

installation. 

5. Aluminum vertical or horizontal fin plates. 

6. Aluminum angle and clip attachments. 

7. All accessories and appurtenances. 

C. The following index of this Section is presented for convenience: 
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1.02 RELATED SECTIONS 

A. Section 03 30 00 – Cast-in-Place Concrete 

B. Section 04 22 23.23 – Prefaced Concrete Unit Masonry 

C. Section 07 60 00 – Sheet Metal Flashing and Trim 

D. Section 07 27 26 – Fluid-Applied Membrane Air Barriers 

E. Section 07 90 00 – Joint Fillers, Sealants and Caulking 

F. Section 07 95 003 – Expansion Joint Systems 

1.03 REFERENCES 

A. MSBC – Massachusetts State Building Code. 

B. MECC – Massachusetts Energy Conservation Code. 

C. AAMA – American Architectural Manufacturers Association. 

D. AAMA 501.4 – Recommended Static Test Method for Evaluating Window Wall, Curtain 

Wall and Storefront Systems Subjected to Seismic and Wind-Induced Inter-Story Drift. 

E. AAMA 501.6 – Recommended Dynamic Test Method for Determining the Seismic Drift 

Causing Glass Fallout from Window Wall, Curtain Wall and Storefront Systems. 

F. ASTM C1186 – Standard Specification for Flat Fiber-Cement Sheets. 

G. ASTM E330 – Standard Test Method for Structural Performance of Exterior Windows, 

Doors, Skylights and Curtain Walls by Uniform Static Air Pressure Difference. 

H. ASTM E331 – Standard Test Method for Water Penetration of Exterior Windows, 

Skylights, Doors, and Curtain Walls by Uniform Static Air Pressure Difference. 

1.04 DESCRIPTION 

A. System Design Requirements 

1. Cementitious Wall Panel façade elements hung on a pre-engineered aluminum 

track system with aluminum clip supports, gaskets, and trim. 

a. The system shall consist of Cementitious Wall Panel supported by extruded 

aluminum clips attached to aluminum horizontal rails.  

b. Cementitious Wall Panel panels, which can only be removed on purpose, 

shall be attached to vertical track at base channels and head grooves with 

extruded aluminum clips.  
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c. Concealed attachment hardware to be inserted into vertical track and joint 

and to maintain panel position across the façade and prevent wind induced 

rattle. 

d. Track to be attached to specified portion of wall assembly structurally 

sufficient to carry the clay panel wall cladding system and associated loads. 

e. System shall be designed as a "back vented and drained cavity 2" to allow 

for the following: A back open and drained cavity is behind the  cementation 

wall panel system  

f. Movements within the structure, as specified in Article 1.05.B Performance 

Requirements of this Section, refer to contract drawing for location of 

expansion joints. Provide method of movement of work of this section in 

accordance with structural drawing requirements that allows for the 

Cementitious Wall Panels to move independently at each side of the 

expansion joints and to fit within the space allotted without projections into 

adjacent finished space. 

2. Flatness: System shall be flat with no noticeable warp, buckling, deflections or 

other surface irregularities within manufacturer’s specified tolerances.  

3. Design Criteria: UHPC panel wall cladding system to be based on architect’s 

drawings and specifications, (contract documents), which indicate sizes, profiles, 

finishes, and dimensional requirements of the exterior cementitious wall panels 

system and are based on specified types/models. 

B. Performance Requirements 

1. General: Design, fabricate and install components so that the completed exterior 

wall system will withstand live loads, the inward and outward pressures specified, 

and loads stipulated by the Building Code in effect for this Project.  Geographic 

regions prone to specific hydrologic, geologic, seismic, wind or other natural 

events may require project specific testing and design.  

a. The system shall have a design load of positive and negative pressures in 

accordance with structural drawings stated requirements and MSBC when 

tested in accordance with ASTM E330. 

b. Deflections within the system are to be limited to L/240 of their clear span or 

5/8”, whichever is less when tested in accordance with ASTM E 330. 

2. Movement:  Design, fabricate and install system to withstand building seismic and 

thermal movements including deflections, temperature change without buckling, 

distortion, joint failure, panel fallout or breakage or undue stress on system 

components, anchors, or permanent deformation of any kind in accordance with 
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AAMA 501.4 for Static Seismic and Wind Induced Inter-story Drifts, and AAMA 

501.6 for Dynamic Seismic Drift. 

3. Penetration:  The work of this Section shall be constructed to prevent air and water 

infiltration test on mockup panel as outlined below: 

a. Penetration: ASTM E 331.  No uncontrolled water penetration shall occur 

when tested in static and dynamic modes, under a constant pressure of 15 

psf with 5 gallons of water per hour applied per square foot for a period of 15 

minutes. 

b. The complete system is to be designed to evacuate any moisture which 

penetrates beyond the outside surface materials and to weatherproof with 

membrane flashing around all perimeters and openings through the system. 

4. Color/Finish:  Shall be custom mix of aggregates applied to the surface of UHPC 

Wall Panels, not throughout the mix, in order to retain the full strength and 

durability advantages of UHPC materials that achieve their final color and texture 

through a process forming permanent bonds. 

1.05 QUALITY ASSURANCE 

A. Installer/Fabricator Qualifications: Engage an experienced Installer/Fabricator, who has 

specialized in the erection and installation of types of systems similar to that required for 

this Project, to erect the exterior Cementitious Wall Panel system.  

1. Installer/Fabricator shall be an approved company as recommended by the 

manufacturer who has engaged in similar work for a period of no less than 5 years. 

B. Manufacturer's qualifications: Engage a Manufacturer experienced in the manufacture of 

clay panel wall cladding system similar to those indicated for the Project, and with a 

record of successful in-service performance.  

C. Single responsibility:  

1. The Cementitious Wall Panel cladding system, including panels, horizontal rails , 

clips, related gaskets/isolators, shall be provided by the same firm unless 

otherwise noted by the architect.  

2. The Cementitious Wall Panel cladding system, with all its components, shall have 

been in use for at least 5 years.  

3. Cementitious Wall Panel cladding system shall be installed by a qualified 

panelizing company, or other clay panel wall cladding manufacturer approved 

installer.  

D. Mock Up: Provide one completely assembled wall area 15 feet long by 8 feet high, as 

directed by the Designer, installed with all related accessories, in composite 
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configurations designed to fulfill the performance criteria, and representative of the 

design as shown on the Drawings. 

1. Extent of mock-up shall be the same as that which will be provided in the final 

work. 

2. Mock-up shall be installed simulating actual construction conditions, including 

actual structural supports, for all variations of the concrete and connections.  Use 

means, methods and techniques proposed for final installation. Provide full size 

mockup of approved  textured and size panels pattern as indicated on the contract 

documents including but not limited to a corner condition for the full height of the 

mockup. Locate mock-up in location as directed by the Architect. Refer to contract 

drawings for size, location and details associated with mockup. 

3. Personnel assembling mock-up shall be the same personnel that will perform the 

actual work at the project site. 

4. Mock-up shall be subjected to testing criteria specified for final installation.  

5. Upon approval, the sample panel shall remain in place for the duration of 

construction and shall be used as a basis of comparison for all work. 

6. After final approval of finished work by the Designer, the Contractor shall demolish 

the sample panel, and shall perform all site restoration work. 

E. Pre-Installation Inspection.  Installer to contact manufacturer of cementitious wall panel 

cladding system, Owner, and Architect, prior to installation of cementitious wall panel 

cladding system if site conditions adverse to proper installation of the system exist. 

1.06 SUBMITTALS 

A. Shop Drawings shall be submitted for approval prior to fabrication including: 

1. One drawing for each panel, or other Cementitious Wall Panel unit type indicating 

profile, schedule of lengths, thickness, finish, color, and color of any adjacent, 

visible gasket. 

2. Elevations for each condition indicating panel and track locations. 

3. Section drawings, if necessary, to convey proper fabrication/installation for 

Cementitious Wall Panel unit types. 

4. Shop drawings for wall assembly to receive Cementitious Wall panel cladding 

system to be coordinated with Cementitious Wall Panel cladding system shop 

drawings. 

5. Provide erection drawing which depicts the textures, colors and sizes erected to 

replicate the assembly indicated on the contract drawings. 
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B. Samples: the following samples in the selected finishes and color.  

1. Initial color, texture selection, of custom wall panels, will be submitted on a 6”x 5/8” 

Cementitious Wall Panel.  Custom colors and texture to be selected from 

manufacturer’s full range of color, aggregate, and finish texture samples with micro 

seal. 

2. Provide two samples of six variations of board finish in 30-inch square samples 

showing full size profile of each of six types of panel. Samples shall represent the 

full range of color and custom board finish texture proposed for the Work.  

3. 12-inch long by full profile sample of each type trim and closure piece.  

C. Product Data: Manufacturer’s latest published literature describing each product 

selection including but not limited to the following: 

1. Seal coating product data 

2. Quality Management, Tolerances and Acceptance Criteria 

3. Natural Color Variation Documentation 

4. Color Specification Guide 

5. Design Guides 

6. Hardware Product Data Sheets 

7. Cementitious Material 

8. Aggregates, each type 

9. Admixtures, each type 

10. Storage and Handling 

D. Project Specific Tests:  If Project Specific Test are required: 

1. Manufacturer and fabricator to certify that performance tests specified have been 

performed and that products or systems, including finishes, comply with specified 

requirements. 

2. Submit 2 copies of test reports, prepared by the testing agency, for each specified 

test showing required performance criteria and test results.  Include reports of 

failures and remedial actions taken in test reports.  Arrange with the testing agency 

to prepare test reports in accordance with reporting procedures described in the 

Project Specified Test Standards. 
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1.07 DELIVERY, STORAGE, AND HANDLING 

A. Protect components from adverse job conditions prior to installation. 

B. Protect components from other trades after installation.  

C. Storage:  

1. Store components on platforms or pallets, covered with tarpaulins or other suitable 

weather-tight ventilated covering. Store components so that water accumulations 

will drain freely.  

2. Do not store cementitious wall panels in contact with other materials that might 

cause staining, surface damage, or other deleterious effect. 

3. Do not stack platforms or pallets one on top of another. 

1.08 SPECIAL WARRANTY PROVISIONS / GUARANTEE PERIODS 

A. The Contractor shall obtain from the manufacturer and provide to the Owner the 

manufacturer’s 20 year warranty from the date of substantial completion in an 

acceptable form, to be free from manufacturing defects, to meet the quality and 

acceptance criteria described in manufacturer's Quality Management documentation, 

and to comply with ASTM C1186 – Grade 4, the highest performing grade under ASTM 

C1186, subject to the terms and conditions set forth in the manufacturer’s warranty. 

PART 2 – PRODUCTS 

2.01 MANUFACTURERS 

A. Subject to compliance with requirements, manufacturer offering cementitious wall panel 

cladding system that may be incorporated in the work include the following:  

1. TAKTL LLC, 230 Braddock Ave, Turtle Creek, PA 15145. 

2. Envel Inc., 2508 South Main Steet, South Bend, IN 46614. 

3. OMNIS, 1717 N. Naper Blvd., Suite 100, Naperville, IL 60563. 

4. Spring Valley Corp, 735 Trinity Road South, Jerseyville, Ontario L0R 1R0 Canada. 

5. Or approved equal.  

2.02 MATERIALS / EQUIPMENT 

A. Cementitious Wall Panels: 

1. AR Glass Textile reinforced UHPC panel units complying with the following:  
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a. Field Tile Type 1:  

1) Texture: Smooth 

2) Finish: Media Blast with micro sealer 

3) Color: Custom Type 1. as selected by the Architect. 

4) Aggregate: Custom Type 1 field size panels as selected by Architect. 

b. Border Tile Type 2:  

1) Texture: Rough 

2) Finish: Media Blast with micro sealer 

3) Color: Custom Type 2 as selected by the Architect. 

4) Aggregate: Custom Type 2 as selected by the Architect. 

c. Panel Sizes: Border and Field panel sizes are as indicated on the Drawings..  

2. Fasteners, clips, and vertical thermal-broken track: In accordance with 

manufacturer's recommendations to meet performance criteria specified.  

3. Horizontal track:  

a. Aluminum alloy 6105 T5, mill finished.  

4. Solid metal closure, exposed trim, flashing and perforated metal closure - Shop-

fabricated, corrosion-resistant aluminum capable of complying with the 

performance criteria specified and designed to allow adjustments of system prior 

to being permanently fastened. Finish of exposed surfaces shall be free of 

scratches and other serious blemishes and receive an Aluminum Anodic Coating 

for all exposed surfaces. 

a. Adjust and control the direction of mechanical finishes specified to achieve 

the best overall visual effect. 

b. Color and Texture Tolerance:  Provide uniform color and continuous 

mechanical texture for all aluminum components.  Engineer reserves the 

right to reject aluminum fabrications at any time because of color or texture 

variations that exceed the range of variations established by means of range 

samples approved by Engineer. 

c. Anodize all aluminum components specified to receive this finish, whether or 

not exposed in the finished work. 
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d. Mechanically finish aluminum by wheel or belt polishing with aluminum oxide 

grit of 180 to 220 size, using peripheral wheel speed of 6,000 feet per 

minute; Aluminum Association Designation - M32 Medium Satin Directional 

Texture. 

e. Hand Rubbed Finish: Where required to complete the work and provide 

uniform, continuous texture, provide hand rubbed finish to match medium 

satin directional texture specified in order to even out and blend in satin 

finishes produced by other means. 

f. Provide non-etching chemical cleaning by immersing the aluminum in an 

inhibited chemical solution, as recommended by the coating applicator, to 

remove all lard oil, fats, mineral grease and other contamination detrimental 

to providing specified finishes. 

1) Clean and rinse with water between steps as recommended by the 

aluminum manufacturer. 

g. Exposed Aluminum Anodic Coating:  Provide anodic coatings as specified 

which do not depend on dyes, organic or inorganic pigments, or 

impregnation processes to obtain color.  Apply coatings using only the alloy, 

temperature, current density and acid electrolytes to obtain specified colors 

in compliance with the designation system and requirements of the 

Aluminum Association.  Comply with the following: 

h. Provide Architectural Class I high density anodic treatment by immersing the 

components in a tank containing a solution of 15 percent sulfuric acid at 70 

degrees F with 12 amperes per square foot of direct current for minimum of 

sixty minutes; Aluminum Association Designation AA-M10C21A44 – Dark 

Bronze. 

i. Provide the following physical properties, as verified by independent 

laboratory testing procedures, performed by a laboratory acceptable to 

Engineer, as specified: 

1) Anodic Coating Thickness, ASTM B244:  0.7-mils minimum. 

2) Anodic Coating Weight, ASTM B137:  32-mg/sq. in. minimum. 

3) Resistance to Staining, ASTM B136:  No stain after 5 minutes dye 

solution exposure. 

4) Salt Spray, ASTM B117:  30,000 hours exposure with no corrosion or 

shade change. 

j. Anodization Tests: Prepare samples and perform tests on each rack load for 

ASTM B136 and ASTM B244 compliance, and each production shift for 
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ASTM B137 compliance during the processing, to verify compliance with 

specified physical properties.  Include coupons in each rack load of 

production material; retain samples and carefully record test date and area 

of building wall to receive the corresponding materials. 

k. Seal finished anodized coatings using deionized boiling water to seal the 

pores and prevent further absorption. 

5. Supporting system fastening method: Complete, pre-engineered aluminum 

thermal-broken track, subframe wall bracket, girt, clip, and rails complying with the 

following.  

a. Panels fastened using aluminum clips and horizontal rails.  

b. The aluminum vertical thermal-broken wall bracket and girt is fastened to the 

building wall system complying with MECC and as shown on the 

Construction Documents or Installation Contractor’s Shop Drawings.  

c. The replacement of damaged panels, particularly in the field, must be 

possible using simple methods and shall not require special tools nor 

damage the surrounding panels.  

d. Concealed fastening system, non-visible fastening is required, as specified.  

B. Fabrication  

1. Impact Testing per ASTM 1629 Compliance: 

a. Hard Body - Level 3 (150 lb-ft). 

b. Hard Body - Load Extension (247 lb-ft). 

c. Soft Body – Level 3 (525 lb-ft). 

d. Soft Body – Load Extension (1,500 lb-ft). 

2. ASTM C1185 and C1186 Certification Grade IV compliant. 

3. ASTM E488 Compliant with calculated loads for concealed anchored embedment. 

4. ASTM E84 Class A complaint for Flame Spread and Smoke Development. 

5. Tested in accordance with ASTM C496 as compliant with calculated loads tensile 

strength of concrete specimens. 

C. Miscellaneous Materials 

1. Touchup material: As furnished by the cementitious wall panel manufacturer. 
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PART 3 – EXECUTION 

3.01 EXAMINATION / PREPARATION 

A. Cementitious Wall Panel Cladding installer to examine conditions affecting the work of 

this Section at site.  If any conditions exist that would be detrimental to proper installation 

of clay panel wall cladding system, installer is to notify Architect and General Contractor 

/ Construction Manager in writing. 

B. Review substrate conditions associated with but not limited to Sections 03 30 00 – Cast-

in-Place Concrete, Section 04 22 23.23 – Prefaced Concrete Unit Masonry, Section 07 

60 00 – Sheet Metal Flashing and Trim, Section 07 27 26 – Fluid_applied Membrane Air 

Barriers, Section 07 90 00 – Joint Fillers, Sealants and Caulking, Section 07 95 00 – 

Expansion Joint Systems, Section 09 29 00 – Gypsum Drywall Systems. Correct 

conditions detrimental to the proper and timely completion of this work before 

proceeding with installation.  

3.02 INSTALLATION 

A. Do not install broken, chipped, or cracked units.  

B. Apply coat of manufacturer approved on concealed aluminum surfaces to be in contact 

with steel, cementitious, and dissimilar materials.  

C. Install Cementitious Wall Panel cladding system to wall assembly specified in 

accordance with the approved shop drawings and their manufacturer's instructions.  

D. Conceal fasteners.  

E. Place Cementitious Wall Panel units in stack bond to lines and levels, plumb, with 

uniform, parallel joints, in accordance with their manufacturer's instructions.  

1. Use caution to prevent damage to panel units.  

2. When field-cutting, use caution to ensure that cuttings do not remain on exposed 

surfaces. Cut edges shall be sharp, without spalling. 

3. Cutting shall be performed with a diamond tipped wet saw. Follow manufacturer’s 

instructions for cleaning and drying panels after wet saw operation. 

F. Ensure that assembly is plumb, level, and free of warp or twist; maintain dimensional 

tolerances and alignment with adjacent work.  

G. Built-in work:  

1. As work progresses, build in flashing and other items.  

2. Where applicable, remove protective film from finished aluminum surfaces.  
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H. Tolerances: Accurately align and locate components to column lines and floor levels; 

adjust work to conform to the following tolerances.  

1. Plumb: 1/8-inch in 10 feet; 1/4-inch in 40 feet; non-cumulative.  

2. Level: 1/8-inch in 20 feet; 1/4-inch in 40 feet; non-cumulative.  

3. Alignment: Limit offset to 1/16-inch where surfaces are flush or less than 1/2-inch 

out of flush and separated by less than 2 inches (by reveal or protruding work); 

otherwise limit offsets to 1/8 inch.  

4. Location: 3/8-inch maximum deviation from measured theoretical location (any 

member, and location).  

I. Lipping between units: 1/16 inch maximum. 

3.03 ADJUSTING / PROTECTION/ CLEANUP 

A. Clean soiled surfaces using materials which will not harm clay panel units or adjacent 

materials, as recommended by the Cementitious Wall Panel manufacturer (clean with 

mild detergent using a natural bristle brush, starting from top of building to the bottom). 

Use non-metallic tools in cleaning operations.  Pressure washer not to exceed 1200 psi. 

B. Upon completion of installation, remove protective coatings or coverings and clean 

aluminum surfaces, exercising care to avoid damage of finish.  

C. Remove excess sealant compounds, dirt, or other foreign substances.  

D. Remove and replace Cementitious Wall Panel units that are broken, chipped, cracked, 

abraded, or damaged during construction period. Reinstall in accordance with their 

manufacturer's instructions. 

END OF SECTION 
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Requirements 

DIVISION 07 

ROOFING AND FLASHING 

(Filed Sub Bid Required) 

 

SECTION 07 50 00 

BASIC ROOFING AND FLASHING REQUIREMENTS 

PART 1 – GENERAL 

1.01 DEFINITIONS 

A. FSB: Filed Sub-Bid(der). 

B. FSSB: Filed Sub-Sub-Bid(der). 

1.02 FILED SUB-BID REQUIREMENTS 

A. A FSB submitted for the work of Division 07 – Roofing and Flashing shall include the 

complete work specified in all of the following Sections:  

1. 07 52 00 – Built-Up Bituminous Roofing 

2. 07 60 00 – Flashing and Sheet Metal 

3. 07 70 00 – Roofing Specialties and Accessories 

B. FSB shall comply with the requirements of Massachusetts General Laws c. 149, §44F, 

shall be submitted on the form provided in Section 00 40 01 – Forms for Filed Sub-Bid, 

at the time specified in Section 00 11 00 – Advertisement for Bids, and shall be 

accompanied by a bid deposit complying with the requirements of Massachusetts 

General Laws cc. 149, §44B(2) and all other documents required by Section 00 20 00 – 

Instructions to Bidders. 

C. The work of Division 07 – Roofing and Flashing is indicated on Drawing Nos. Drawing 

Nos. G-002 through G-005 – Index of Drawings and is listed on the Drawing title block 

on individual Drawings. Drawings that are denoted in the title block as requiring a Filed 

Sub-Bid Contractor shall require a Filed Sub-Bid Contractor for the work shown in whole 

or in part of the Drawing. 

D. ROOFING AND FLASHING SUBCONTRACTOR shall furnish and install firestopping at 

temporary and permanent penetrations due to its work in accordance with Section 07 84 

00 – Firestopping.  
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Requirements 

1. ROOFING AND FLASHING SUBCONTRACTOR shall furnish and install the 

firestopping material selected by the CONTRACTOR. 

E. Staging and Scaffolding: 

1. Hoisting Equipment: The ROOFING AND FLASHING SUBCONTRACTOR shall 

furnish, install and maintain all mechanical hoisting equipment, operating 

personnel and rigging required for the execution of the Work as specified in this 

Section. 

2. Staging, Planking and Scaffolding: The ROOFING AND FLASHING 

SUBCONTRACTOR shall furnish, install and maintain all staging, planking and 

scaffolding up to eight feet in height required for the Work in this Section. 

1.03 RELATED WORK 

A. Division 01 − General Requirements 

B. Section 01 33 00 − Submittal Procedures 

C. Section 01 73 23 − Anchorage and Bracing of Non-Structural Components 

D. Section 01 74 00 − Cleaning and Waste Management 

E. Section 07 84 00 − Firestopping 

F. Section 07 90 00 − Joint Fillers, Sealants, and Caulking 

PART 2 – PRODUCTS 

A. (NOT USED) 

PART 3 – EXECUTION 

(NOT USED) 

 

END OF SECTION 
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DIVISION 07 

ROOFING AND FLASHING 

(Filed Sub Bid Required) 

 

SECTION 07 52 00 

BUILT-UP BITUMINOUS ROOFING 

PART 1 – GENERAL 

1.01 FILED SUB-BID REQUIREMENTS 

A. This Section is part of the filed sub-bid for Division 07 Roofing and Flashing. See 

Division 7 Thermal and Moisture Protection. 

1.02 THE REQUIREMENT 

A. Furnish all labor, materials, equipment and appliances required for the complete 

execution of Work shown on Drawings and specified herein , including but not limited to 

the following: 

1. SBS-modified bituminous membrane roofing, hot applied. 

2. Adhesives and bituminous materials 

3. Roof Expansion Joints 

1.03 RELATED WORK SPECIFIED ELSEWHERE  

A. Section 06 10 00 – Rough Carpentry 

B. Section 07 60 00 – Flashing and Sheet Metal 

C. Section 07 70 00 – Roof Specialties and Accessories 

D. Section 07 95 00 - Expansion Joint System 

1.04 REFERENCE SPECIFICATIONS, CODES, AND STANDARDS 

A. Without limiting the generality of these specifications Work shall conform to the 

applicable requirements of the following documents: 

1. ASTM D41 – Asphalt Primer Used in Roofing, Dampproofing, and Waterproofing 

2. ASTM D312 – Asphalt Used in Roofing 

3. ASTM D523 - Standard Test Method for Specular Gloss 
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4. ASTM A653 - Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) or 

Zinc-Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process 

5. ASTM D1005 - Standard Test Method for Measurement of Dry-Film Thickness of 

Organic Coatings Using Micrometers 

6. ASTM D2178 – Asphalt Felt Used in Roofing and Waterproofing 

7. ASTM D2794 - Standard Specification for Asphalt Glass Felt Used in Roofing and 

Waterproofing 

8. ASTM D3363 - Standard Test Method for Film Hardness by Pencil Test 

9. ASTM D3359 - Standard Test Methods for Rating Adhesion by Tape Test 

10. ASTM D4145 - Standard Test Method for Coating Flexibility of Prepainted Sheet 

11. ASTM D6162 - Standard Specification for Styrene Butadiene Styrene (SBS) 

Modified Bituminous Sheet Materials Using a Combination of Polyester and Glass 

Fiber Reinforcements 

12. ASTM D5147 - Standard Test Methods for Sampling and Testing Modified 

Bituminous Sheet Material 

13. ASTM E1980 - Standard Practice for Calculating Solar Reflectance Index of 

Horizontal and Low-Sloped Opaque Surfaces 

14. FS HH-I-1972/GEN – Insulation Board, Thermal, Faced, Polyurethane or 

Polyisocyanurate  

15. ANSI-SPRI ES-1 Wind Design Standard for Edge Systems used with Low Slope 

Roofing Systems. 

16. ASCE 7, Minimum Design Loads for Buildings and Other Structures 

17. National Roofing Contractors Association (NRCA): Roofing and Waterproofing 

Manual. 

18. Underwriters Laboratories, Inc. (UL): Fire Hazard Classifications 

1.05 SUBMITTALS 

A. In accordance with the procedures and requirements set forth in Section 01 33 00 – 

Submittal Procedures, submit the following: 

1. Product data for glass fiber ply sheet, modified bitumen sheet membrane, 

insulation and base flashing materials. 

2. Manufacturer's installation instructions.  
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3. Shop Drawings including roof plan and flashing details and other details to show 

extend of work.. 

4. Manufacturer’s Certificate:  

a. Certify that materials are manufactured in the United States and conform to 

requirements specified herein, are chemically and physically compatible 

with each other, and are suitable for inclusion within the total roof system 

specified herein. 

b. Submit a certified copy of the roofing manufacturer’s ISO 9001 compliance 

certificate. 

5. Certification that installer is approved by the manufacturer. 

6. Copy of manufacturer's 20 year system warranty. 

7. Samples of each product. 

8. Color samples of cap sheet. 

9. Documentation and associated computations to support compliance with Design 

Requirements for Uniform Wind Uplift Load Capacity as specified herein and Roof 

Area Design Uplift Pressure: Zone 1 - Field of roof,  Zone 2 - Eaves, ridges, hips 

and rakes, and Zone 3 – Corners.  

10. Field report at the end of all roofing and related work. 

1.06 QUALITY ASSURANCE  

A. Applicator: Company well experienced in modified bitumen roofing membrane 

application and approved by product manufacturer. 

B. Products and installation shall be in accordance with the following: 

1. Underwriters Laboratories, Inc. (UL): Class A Fire Hazard Classification. 

2. Factory Mutual Engineering Corporation (FM): Roof assembly classification, 

FMRC, Approval Standard 4470, Class I, and I-90 approvals. 

3. Design roof to meet wind design criteria in the current Building Code of the State 

Massachusetts in which the project is located. 

4. Field Report: After all work has been completed, including setting of roof top 

equipment, and other work required on the roof, provide a report from a 

Professional Engineering firm or manufacturer’s representative verifying watertight 

and quality installation conforming to all warranty conditions. Report shall include 

sub surface moisture evaluations and recommendations for necessary repairs of 

defects and irregularities. 
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C. Design Requirements for Uniform Wind Uplift Load Capacity - Installed roof system shall 

withstand negative (uplift) design wind loading pressures complying with the following 

criteria: 

1. Design Code: ASCE 7, Method 2 for Components and Cladding 

2. Refer to drawing Structural Drawings for Importance Category, Importance Factor, 

Wind Speed and Wind Exposure. 

D. Manufacturer’s Representative: Provide a minimum of three site visits including one at 

start of work, one during progress and one at completion.  

1.07 ENVIRONMENTAL REQUIREMENTS  

A. Do not apply roofing membrane during inclement weather.  

B. Do not apply roofing membrane to damp or frozen deck surfaces.  

C. Do not expose materials vulnerable to water or sun damage in quantities greater than 

can be weatherproofed during the same day.  

D. At lower air temperatures, to assure sound adhesion, care must be exercised to provide 

asphalt, at the point of application, at the asphalt's equiviscous temperature (EVT) plus 

20 degrees Fahrenheit or at 400 degrees Fahrenheit, whichever is higher.  

1.08 GUARANTEE 

A. Provide a twenty year total system guarantee covering the repair of leaks which result 

from either material or workmanship, including insulation, and attributable to ordinary 

wear and tear. 

1.09 DELIVERY, STORAGE AND HANDLING  

A. Deliver products to site in factory sealed cartons and crating bearing the manufacturer's 

labels. 

B. Store materials in weather protected environment, clear of ground and moisture, in 

accordance with manufacturer's instructions. Maintain membranes above 50 degrees 

Fahrenheit prior to their installation. 

C.  Do not leave unused materials on the roof overnight or when roofing work is not in 

progress unless protected from weather and other moisture sources. 

D. It is the responsibility of the contractor to secure all material and equipment on the job 

site.  If any material or equipment is stored on the roof, the contractor must make sure 

that the integrity of the deck is not compromised at any time.  Damage to the deck 

caused by the contractor will be the sole responsibility of the contractor and will be 

repaired or replaced at his expense. 
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PART 2 – PRODUCTS 

2.01 ACCEPTABLE MANUFACTURERS  

A. Subject to compliance with this specification provide Bituminous Roofing and Roof 

insulation products manufactured by one of the following: 

1. Basis of Design: The Garland Company 

2. Johns Manville 

3. Firestone 

B. Subject to compliance with this specification provide Cover Board products 

manufactured by one of the following: 

1. G-P Gypsum DensDeck DuraGuard 

2. USG Securock Gypsum-Fiber Roof Board 

3. GAF DEXcell FA Glass Mat Roof Board 

C. Subject to compliance with this specification provide Expansion Joint products 

manufactured by one of the following: 

1. Basis of Design: EMSEAL Joint Systems LTD., 25 Bridle Lane, Westborough, MA. 

2. Nystrom, 9300 73rd Avenue North, Minneapolis, MN. 

3. MM Systems, 50 MM Way - PO Box 98 - Pendergrass, GA. 

2.02 SYSTEM DESCRIPTION  

A. Four ply, hot asphalt applied modified bitumen membrane system with mineral granule 

surface cap sheet as the fourth ply. 

B. It is the intent of this specification to install a long-term, quality roof system that meets or 

exceeds all current NRCA guidelines as stated in the most recent edition of the NRCA 

Roofing and Waterproofing Manual. 

C. When a performance standard is specified it shall be indicative of a standard required. 

D. Any item or materials submitted to the performance specified must comply in all respects 

as to the quality and performance specified. The Architect/Owner shall be the sole judge 

as to whether or not an item submitted meets the specifications.   
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2.03 SHEET MATERIALS  

A. Vapor Retarder—Base Sheet 

1. Vapor Retarder: Glasfelts, inorganic asphalt impregnated felts conforming to 

ASTM D 2178, Type IV. Install two fiberglass ply sheets in 25 lbs. (11.3kg) per 

square of bitumen, shingled uniformly to achieve two plies over the entire prepared 

substrate. Shingle in direction of slope of roof to shed water on each area of roof. 

2. Tensile Strength, ASTM D 2178: MD 315 lbf/in (55.2 kN/m) XD 315 lbf/in (55.2 

kN/m). 

3. Tear Strength: MD 550 lbf/in (2446 N) XD 550 lbf/in (2446 N) 

4. Elongation: MD 7%, XD 9% 

5. Asphalt, ASTM D 226: 15lb/100 sq. ft. 

6. Weight: 75 lbs. 

7. Nominal Thickness: 60mm. 

8. Recycled content: Post consumer: 31% 

B. Vapor Retarder Base Sheet Adhesive 

1. Elastomeric, one-part asphalt modified urethane adhesive: VOC content: 0% 

C. Base (Ply) Sheet: 

1. HPR Premium Glasfelt: ASTM D 2178 Type IV, Asphalt saturated fiberglass felt. 

a. Meets or Exceeds ASTM D 2178 Type IV Performance Criteria. 

b. Tensile Strength, ASTM D2178: MD 60 lbf/in, XD 60 lbf/in. 

c. Nominal thickness: 25 mils 

d. Nominal thickness: 25 mils 

e. Weight: 60 lbs 

D. Thermoplastic/Modified Cap (Ply) Sheet: 

1. 145 mil SBS and SIS (Styrene-Butadiene-Styrene and Styrene-Isoprene-Styrene) 

rubber modified membrane incorporating post-consumer recycled rubber and 

reinforced with a fiberglass and polyester composite scrim. ASTM D 6162, Type III 

Grade G Tensile Strength, ASTM D 5147 
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a. 2 in/min. @ 73.4 +/- 3.6 deg. F MD 1,000 lbf/in XD 1,000 lbf/in 

b. 50 mm/min. @ 23 +/- 2 deg. C MD 175 kN/m XD  175 kN/m 

c. Tear Strength, ASTM D 5147 

d. 2 in/min. @ 73.4 +/- 3.6 deg. F MD 1,600 lbf XD 1,500 lbf 

e. 50 mm/min. @ 23 +/- 2 deg. C MD 7,117.1 N XD  6,672.3 N 

f. Low Temperature Flexibility, ASTM D 5147, Passes -40 deg. F (-40 deg.  

2. Weight/roll: 100 lbs 

3. Nominal thickness: 145 mils 

4. Recycled content: Pre-consumer: 21%, Post-consumer: 6% 

E. Interply Adhesive: 

1. Generic Type III Asphalt: Hot Bitumen, ASTM D 312, Type III steep asphalt having 

the following characteristics: 

a. Softening Point 185 deg. F - 205 deg. F 

b. Flash Point 500 deg. F 

c. Penetration @ 77 deg. F 15-35 units 

F. Flashing Base Ply: 

1. Vapor Retarder: Glasfelts, inorganic asphalt impregnated felts conforming to 

ASTM D 2178, Type IV. Install two fiberglass ply sheets in 25 lbs. (11.3kg) per 

square of bitumen, shingled uniformly to achieve two plies over the entire prepared 

substrate. Shingle in direction of slope of roof to shed water on each area of roof. 

a. Tensile Strength, ASTM D 2178: MD 315 lbf/in (55.2 kN/m) XD 315 lbf/in 

(55.2 kN/m) 

b. Tear Strength, MD 550 lbf/in (2446 N) XD 550 lbf/in (2446 N) 

c. Elongation, MD 7%, XD 9% 

d. Asphalt, ASTM D 226: 15lb/100 sq. ft. 

e. Weight: 75 lbs 

f. Nominal Thickness: 60mm 

g. Recycled content: Post consumer: 31% 
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G. Flashing Ply Adhesive: 

1. Generic Type III Asphalt: Hot Bitumen, ASTM D 312, Type III steep asphalt having 

the following characteristics: 

a. Softening Point 185 deg. F - 205 deg. F 

b. Flash Point 500 deg. F 

c. Penetration @ 77 deg. F 15-35 units 

d. Ductility @ 77 deg. F 2.5 cm 

H. Surfacing: 

1. Flood Coat/Aggregate 

a. Generic Type III Asphalt: Hot Bitumen, ASTM D 312, Type III steep asphalt 

having the following characteristics: 

1) Softening Point 185 deg. F - 205 deg. F 

2. Flash Point 500 deg. F 

3. Penetration @ 77 deg. F 15-35 units 

4. Ductility @ 77 deg. F 2.5 cm 

5. Roofing Aggregate: ASTM D 1863 

a. Slag. 

b. Pea gravel 

c. White spar. 

I. Flashing Cap (Ply) Sheet: 

1. 145 mil SBS and SIS (Styrene-Butadiene-Styrene and Styrene-Isoprene-Styrene) 

rubber modified membrane incorporating post-consumer recycled rubber and 

reinforced with a fiberglass and polyester composite scrim. ASTM D 6162, Type III 

Grade G Tensile Strength, ASTM D 5147 

a. 2 in/min. @ 73.4 +/- 3.6 deg. F MD 1,000 lbf/in XD 1,000 lbf/in 

b. 50 mm/min. @ 23 +/- 2 deg. C MD 175 kN/m XD  175 kN/m 

2. Tear Strength, ASTM D 5147 

a. 2 in/min. @ 73.4 +/- 3.6 deg. F MD 1,600 lbf XD 1,500 lbf 
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b. 50 mm/min. @ 23 +/- 2 deg. C MD 7,117.1 N XD  6,672.3 N 

3. Elongation at Maximum Tensile, ASTM D 5147 

a. 2 in/min. @ 73.4 +/- 3.6 deg. F MD 16.0% XD 16.0% 

b. 50 mm/min. @ 23 +/- 2 deg. C MD 16.0% XD 16.0% 

4. Low Temperature Flexibility, ASTM D 5147, Passes -40 deg. F (-40 deg.  

5. Weight/roll: 100 lbs 

6. Nominal thickness: 145 mils 

7. Recycled content: Pre-consumer: 21%, Post-consumer: 6% 

8. Finished surface to have a Solar Reflectance Index (SRI) per ASTM E1980 of 25 

(natural white). 

2.04 INSULATION  

A. Provide insulation approved by the manufacturer and in accordance with the 

requirements of Section 07 21 00 – Building Insulation. 

2.05 FLEXIBLE FLASHING 

A. Manufacturer's recommended modified bitumen flashing. 

2.06 ACCESSORIES 

A. Roofing Nails: Galvanized or non-ferrous type and size as required to suit application.  

B. Pressure Relieving Vents: Plastic or Metal one-way valves. Provide vents in accordance 

with manufacturer's recommendations. 

C. Mechanical Fasteners for Insulation: Manufacturer's recommended fasteners and as 

required to meet FM I-90 requirements. 

D. Traffic Surfacing: Manufacturer's standard cap sheet of a contrasting color. Provide 

traffic surfacing from point of access to roof installed equipment, and each side of roof 

installed equipment. 

2.07 AUXILIARY ROOFING SYSTEM COMPONENTS 

A. Metal Flashing Sheet:  Metal flashing sheet is specified in Section 07 60 00 - Sheet 

Metal Flashing and Trim. 

B. Roof Specialties and Accessories: Gutters, downspouts, fall arrestors, scuppers and 

splash blocks as specified in Section 07 70 00 – Roof Specialties and Accessories.  
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2.08 WALKWAYS 

A. Flexible Walkways:  Factory-formed, nonporous, heavy-duty, slip-resisting, surface-

textured walkway pads sourced from membrane roofing system manufacturer.  

B. Cable Protectors” Provide (3) three, three channel cable/pipe protector ramps shall 

accommodate 2 ½-inch cable or pipe and shall be adhered to roof membrane. Provide 

model HCP3X225 as manufactured by Handi-Ramp phone: 800-876-7267 web: 

www.handiramp.com or approved equal. Location to be as directed by the engineer.  

2.09 COVER BOARD 

A. Cover Board: 5/8 Inch thick. 

B. Minimum Compressive strength: 1800psi.  

C. Flexural Strength: 161 lbs. min. per ASTM C 473 

D. Moisture Vapor Permeance: 24, ASTM E 96  

E. R-Value: .6 per inch , ASTM C 518 

F. Water Absorption (max) 10, per ASTM C 473 

G. Surface Water Absorption: 1.6 gram, ASTM C473 

H. Mold Resistance: Pass, ASTM D 3273 

I. Weight per 4 x 4 Sheet: 51 lbs  

J. Adhesive for Cover Board Attachment: Type as required by roof membrane 

manufacturer for roofing system and warranty to be provided; use only adhesives 

furnished by roof membrane manufacturer.  

2.10 ROOF INSULATION 

A. General:  Provide preformed roof insulation boards that comply with requirements and 

referenced standards, selected from manufacturer's standard sizes and of thicknesses 

indicated. 

B. Provide polyisocyanurate insulation or as shown on Drawings and achieve energy code 

compliance. Provide a minimum of two staggered layers, unless otherwise indicated. 

Provide tapered insulation where roof structure does not slope. Roof insulation shall be 

approved by roofing manufacturer in accordance with the requirements of the roofing 

warranty. Secure insulation as required by the roofing manufacturer to resist wind. Install 

cover board above insulation in accordance with roof manufacturer’s instructions and 

recommendations.  

1. Polyisocyanurate Board Insulation:  ASTM C 1289, Type II  

La
st

 M
od

ifi
ed

: 0
2/

28
/2

02
4 

at
 1

0:
41

A
M

 E
S

T



 

90398-004/February 2024 07 52 00-11  Built-Up Bituminous Roofing 

2. Thickness:  minimum 2-inches 

3. Size:  48 inches (1220 mm) by 48 inches (1220 mm), nominal. 

4. R-Value (LTTR): 5.7  per inch 

5. Compressive strength:  20 psi (138 kPa) when tested in accordance with ASTM 

C1289. 

6. Ozone Depletion Potential:  Zero; made without cfc or hcfc blowing agents. 

7. Recycled content:  19 percent post-consumer and 15 percent post-industrial, 

average. 

2.11 TAPERED INSULATION 

A. Tapered Insulation:  ASTM C 1289, provide factory-tapered insulation boards fabricated 

to slope of 1/4 inch per 12 inches (1:48), unless otherwise indicated. For crickets shall 

slope at 1/2 inch per 12 inches (1:24), unless otherwise indicated.  

B. Provide a minimum thickness of continuous polyisocyanurate insulation throughout roof 

area with a thermal resistance value of no less than indicated on the drawings. The 

insulation surface layer shall be tapered with 1/4" per foot sloping from high point of 

insulation to roof drains. Provide 1/2" back slope along the parapet base to create 

positive drainage to the roof drains. 

2.12 INSULATION ACCESSORIES 

A. General:  Roof insulation accessories recommended by insulation manufacturer for 

intended use and compatible with membrane roofing. 

B. Provide factory preformed saddles, crickets, tapered edge strips, and other insulation 

shapes where indicated for sloping to drain.  Fabricate to slopes indicated.  

C. Insulation Adhesive:  Manufacturer’s two component urethane adhesive formulated to 

adhere insulation to substrate.   

D. Wood Nailer Strips:  Comply with requirements in Section 06 10 00 Rough Carpentry. 

2.13 VAPOR RETARDER 

A. Polyethylene-Reinforced Vapor Retarder:  Provide Tri-laminate woven polyethylene, 

nonslip, UV-protected top surface with temporary weather protection for 90 days 

capability as stated by the manufacturer. Vapor retarder shall be self-sealing SBS rubber 

and asphalt blend.  
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2.14 CONCRETE PRIMER  

A. Provide concrete primer as required for complete installation in accordance with 

manufacturer’s warranty requirements.  

2.15 EQUIPMENT MOUNTING SUPPORTS 

A. Equipment Rails shall be factory fabricated 18 gauge sheet steel structural members 

designed for placement the roof systems. Units shall have a high load-bearing capacity 

attained by a system of internal bulkheads welded into position at specific intervals along 

the length of the rails. Provide a continuous wood nailer covered by a removable 

counterflashing for attaching roofing felts and assuring a watertight installation. Top of 

roof curb shall be a minimum of 12-inch above the top of the roof membrane. Base of 

roof mounting support to accommodate the thickness of the roof insulation. Provide the 

following or approved equal: 

1. Provide TEMS-1 as manufactured by Thybar Corporation, 913 South Kay, 

Addison, Illinois 60101 phone: 630-543-5300  

B. Equipment Curbs are to be provided where not supplied by equipment manufacturer. 

Equipment Curbs shall be heavy Load and seismic application factory fabricated 12 

gauge, G-90 galvanized steel, insulated structural members designed for placement the 

roof systems. Refer to structural drawings for seismic load requirements. Units shall 

have a high load-bearing capacity attained by a system of internal bulkheads welded into 

position at specific intervals along the length of the rails. Provide a continuous wood 

nailer covered by a removable counterflashing for attaching roofing felts and assuring a 

watertight installation. Top of roof curb shall be a minimum of 24-inch high curb above 

the top of slab with 5-inch thick curb walls. Base of equipment curb to accommodate the 

thickness of the roof insulation. Provide the following or approved equal: 

1. Basis of Design: Model GPFHD As Manufactured by Greenheck, P.O. Box 410 • 

Schofield, Wi 54476-0410 • Phone (715) 359-6171 • Greenheck.Com 

2.16 EXPANSION JOINTS 

A. Expansion Joints: Provide factory fabricated weatherproof, exterior covers for expansion 

joint openings consisting of flexible rubber membrane, supported by a closed cell foam 

to form flexible bellows, with two metal flanges, adhesively and mechanically combined 

to the bellows by a patented bifurcation process.  Provide expansion joint product 

manufactured and marketed by single-source membrane supplier as work of this section 

that is included in the warranty requirements. Expansion joint of this specification to seal 

to and provide waterproof interconnections to adjoining work of Section 07 95 00 - 

Expansion Joint System 

B. Provide expansion joint assemblies of design, basic profile, materials, and operation 

indicated.  Select units comparable to those indicated or required to accommodate joint 

size, variations in adjacent surfaces, and structural movement.  Furnish units in longest 

practicable lengths to minimize number of end joints.  Provide hairline mitered corners 

La
st

 M
od

ifi
ed

: 0
2/

28
/2

02
4 

at
 1

0:
41

A
M

 E
S

T



 

90398-004/February 2024 07 52 00-13  Built-Up Bituminous Roofing 

where joint changes directions or abuts other materials.  Include closure materials and 

transition pieces, tee-joints, corner, curbs, cross-connections, and other accessories as 

required to provide continuous expansion joint assemblies. Roof expansion joints to be 

assumed to conform to a UL certified 2-hour fire rating as such mineral fiber must be 

included in the expansion joint assembly. 

C. Fabrications shall be custom fabricated as required to suit installation requirements and 

shall conform to the requirements of Section 05 50 00 - Metal Fabrications. 

PART 3 – EXECUTION 

3.01 EXAMINATION 

A. Verify deck surface is dry, sound, clean and smooth, free of depressions, waves, or 

projections, properly sloped to gutter. 

B. Beginning of installation means acceptance of the surface of the substrates. 

3.02 PROTECTION  

A. Protect building surfaces against damage from roofing work. 

B. Where work must continue over finished roof membrane, protect surfaces.  

3.03 INSULATION APPLICATION  

A. For structural concrete decks, prime deck surface with Asphalt/Concrete Primer then 

embed in a 25 pound per square (plus or minus 20%) mopping of ASTM Type III or IV 

asphalt, two layers of insulation in accordance with manufacturer's instructions. Lay 

second layer of insulation with joints staggered from first layer.  

B. Lay insulation boards with tightly butted, staggered joints. Cut insulation to fit neatly to 

perimeter blocking and around protrusions through roof. 

C. Install no more insulation than can be properly covered by the end of the each day with 

roofing membrane.  

3.04 EXPANSION JOINT APPLICATION  

A. Provide anchorage devices and fasteners where necessary for securing expansion joint 

cover assemblies to in-place construction, including threaded fasteners with drilled-in-

fasteners for masonry and concrete where anchoring members are not embedded in 

concrete.  Provide fasteners of metal, type, and size to suit type of construction indicated 

and provide for secure attachment of expansion joint cover assemblies. 

B. Perform all cutting, drilling, and fitting required for installation of expansion joint covers.  

Install joint cover assemblies in true alignment and proper relationship to expansion 

joints and adjoining finished surfaces measured from established lines and levels. 
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C. Allow adequate free movement for thermal expansion and contraction of metal to avoid 

buckling. 

D. Maintain continuity of expansion joint cover assemblies with end joints held to a 

minimum and metal members aligned mechanically using splice joints.  Cut and fit ends 

to produce joints that will accommodate thermal expansion and contraction of metal to 

avoid buckling of frames. 

E. Adhere flexible filler materials (if any) to frames with adhesive or pressure-sensitive tape 

as recommended by manufacturer. 

1. Installation of Extruded Preformed Seals - Install scales to comply with 

manufacturer's instruction and with minimum number of end joints. 

2. For straight sections provide preformed scales in continuous lengths. 

3. Vulcanize or heat-seal all field splice joints in preformed seal material to provide 

watertight joints using manufacturer's recommended procedure. 

4. Apply manufacturer's approved adhesive, epoxy, or lubricant-adhesive to both 

frame interfaces prior to installing performed seal. 

5. Seal transitions in accordance with manufacturer's instruction. 

F. Installation of Seismic Seals: 

1. Install secondary seals in continuous lengths; vulcanize all filed splice joints in 

secondary seal material to provide watertight joints using manufacturer's 

recommended procedures. 

2. Install primary flexible seals in standard lengths. 

3. Seal transitions and butt joints in accordance with manufacturer's instructions. 

G. Installation of Fire Barrier: 

1. Install fire barrier in accordance with the Massachusetts Building Code and local 

authorities having jurisdiction, as well as UL requirements and using 

manufacturer's recommended procedures. 

2. Install transition and end joints to provide continuous fire resistance and in 

accordance with manufacturer's instructions. 

3. Provide continuity of fire rated construction at all joint system assemblies where 

adjacent construction requires by code or is provided with a fire rating.  Such wall 

assemblies when penetrated by expansion joint systems, the fire rating shall be 

not less than the rating of the fire rated wall, floor or roof construction. 
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3.05 MEMBRANE APPLICATION  

A. Install glass fiber ply sheets and modified bitumen sheets and flashing in accordance 

with manufacturer's instructions. 

B. Prime all masonry and metal surfaces with GAF Asphalt/ Concrete Primer and allow to 

dry thoroughly. 

C. Asphalt should be heated so that felts are installed with the asphalt within its equiviscous 

temperature range. Mop applied sheets must be installed with ASTM D 312, Type III or 

IV asphalt at a minimum temperature of 400 degrees Fahrenheit, at the point of 

application, with a target temperature of 425 degrees Fahrenheit, or 20 degrees 

Fahrenheit above the EVT, whichever is higher. The maximum allowable asphalt 

temperature, in the kettle, is 500 degrees Fahrenheit. Heat the asphalt in accordance 

with the manufacturer's instructions.  

D. Install glass fiber ply sheets using Type IV asphalt at a rate of 25 pounds per square 

(plus or minus 20%). 

E. Install membrane by solidly mopping in 25 pounds per square (plus or minus 20%) of 

asphalt to base.  

F. Apply glass fiber ply sheets and membrane smoothly without wrinkles, fishmouths or 

tears. Provide membrane side laps of 4 inches and 6 inch end laps. Side and end laps 

should have 1/4 inch minimum flow out of bitumen.  

G. Extend glass fiber ply sheets and membranes 2 inches past the top of the cants onto 

vertical surfaces.  

H. When inclement weather is expected, install a water cut-off at the end of the day's 

operation. Mop three plies of base sheets and one ply of membrane. Install cut-off at all 

exposed edges of roofing and at roof penetrations. Remove water cut-off upon 

resumption of work.  

3.06 TRAFFIC SURFACING  

A. Using maximum 10' lengths of the cap sheet membrane solidly mop one ply of smooth 

membrane and one surfaced membrane to the surface of the applied roof. Allow 6"-12" 

openings between adjacent sheets for drainage.  

3.07 FLASHING  

A. Install flashing according to Manufacturer's specifications. 

B. Install one pressure relief vent per 1,000 square feet, or part thereof, of roof surface. 

C. Seal flashing and flanges on all items setting on or protruding through the membrane. 

Seal flanges between two plies of membrane.  
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3.08 FIELD QUALITY CONTROL 

A. Inspection and testing will be performed by a Professional Engineering firm or 

manufacturer’s representative approved by the Engineer. 

B. Correct defects and irregularities reported.  

3.09 CLEANING 

A. Remove bituminous markings from finished surfaces. In areas where finished surfaces 

are soiled by asphalt or any other source of soiling caused by work of this Section, 

consult manufacturer of surfaces for cleaning advice and conform to those instructions.  

END OF SECTION 
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DIVISION 07 

ROOFING AND FLASHING 

(Filed Sub Bid Required) 

 

SECTION 07 60 00 

FLASHING AND SHEET METAL 

PART 1 – GENERAL 

1.01 FILED SUB-BID REQUIREMENTS 

A. This Section is part of the filed sub-bid for Division 07 Roofing and Flashing. See 

Division 7 Thermal and Moisture Protection. 

1.02 THE REQUIREMENT 

A. This Section describes the general requirements for sheet metal flashing and trim for a 

complete water- and weather-tight installation complying with all governing codes and 

standards. 

B. The Contractor shall provide all labor, materials, equipment, and incidentals necessary 

to perform the work of this Section as shown on the Contract Drawings, specified herein 

or required otherwise for a complete installation. 

C. The Contractor shall implement practices and procedures to meet the project’s 

sustainability goals as identified in the Contract Documents. The Contractor shall ensure 

that the sustainability requirements of this Section are implemented to the fullest extent. 

 

1.03 RELATED WORK SPECIFIED ELSEWHERE 

A. Section 04 22 23.23 – Prefaced Concrete Unit Masonry 

B. Section 04 43 13 – Stone Masonry 

C. Section 07 52 00 – Built-Up Bituminous Roofing 

D. Section 07 70 00 – Roof Specialties and Accessories 

E. Section 07 90 00 – Joint Fillers, Sealants and Caulking 

0
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0
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1.04 REFERENCES SPECIFICATIONS, CODES AND STANDARDS 

A. Without limiting the generality of these specifications Work shall conform to the 

applicable requirements of the following documents: 

1. OF-506C – Flux, Soldering, Paste, and Liquid 

2. ASTM A176 – Stainless and Heat-Resisting Chromium Steel Plate, Sheet and 

Strip 

3. ASTM B32 – Specifications for Solder Metal 

4. ASTM D1187 – Test Method for Asphalt-Base Emulsions for use as Protective 

Coatings for Metal 

5. FM Global Data Sheet 1-49, Perimeter Flashing 

6. MSBC – Massachusetts State Building Code 

7. SMACNA - "Architectural Sheet Metal Manual" by Sheet Metal and Air 

Conditioning Contractors National Association 

1.05 SUBMITTALS 

A. In accordance with the procedures and requirements set forth in Section 01 33 00 – 

Submittal Procedures, submittals shall include, but not be limited to the following: 

1. Installer Qualifications: Submit names and qualifications to Engineer along with the 

following information on a minimum of three successful projects. 

a. Names and telephone numbers of owners, architects or engineers, 

responsible for the projects. 

b. Approximate contract prices for sheet metal flashing and trim. 

c. Size of area installed. 

B. Samples: Submit for approval the following: 

1. Samples of sheet metal flashing and trim profiles, 12-inches long with all fasteners, 

clips, and supports required for the Work. 12-inch by 12-inch sheet of each item 

specified and 6-inch long pieces of each required system component to be used in 

the work. 

2. Each fastener type required marked as to type of material and with their intended 

purpose in the work. 

C. Shop Drawings: Submit for approval the following: 
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1. Copies of manufacturers’ specifications, installation instructions and general 

recommendations for sheet metal flashing and trim requirements. 

2. Include manufacturer's data substantiating that the materials comply with the 

requirements. 

3. Provide Shop Drawings showing the coordination of the Work with masonry and 

metal coping. 

4. Provide detailed Shop Drawings showing all profiles of sheet metal flashing and 

trim systems to be used in the work, fully dimensioned, located, quantified and 

presented such that sequence of installation is acceptable to each interfacing 

material supplier. 

5. Large scale isometric drawings of all sheet metal and trim intersections and 

transitions, include all fastener locations and materials, cleats, and other 

miscellaneous accessories necessary to complete the Work as specified. 

 

1.06 DELIVERY, STORAGE, AND HANDLING 

A. Delivery of Materials: 

1. Deliver materials in manufacturers’ original, unopened and undamaged containers 

and rolls, with labels intact and legible and with information accurately 

representing container contents as approved by Engineer at time of Shop Drawing 

submission. 

2. Items delivered in broken, damaged, rusted, or unlabeled condition shall 

immediately be removed from project site and not offered again for approval by 

Engineer. 

B. Storage of Materials: 

1. Store materials in an area protected from all construction traffic not associated with 

the work of this Section. 

2. Store materials off the ground and in same package in which they were shipped, 

and on platforms protected from dirt and other contamination. 

3. Store under cover and in a manner which does not permit water to remain on 

units. 

C. Handling of Materials: 

1. Protect all sheet metal flashing and trim work from dents, scratches, warps and 

bends. 
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2. Immediately after installation of each system component, remove all strippable 

protective films. 

3. Comply with manufacturer's instructions for handling and installation of the ribbed 

metal cavity wall flashing materials, except where more stringent requirements are 

shown or specified. 

PART 2 – PRODUCTS 

2.01 MANUFACTURERS 

A. Metal Flashing, Reglets, Termination Bar, and Counter Flashing Systems:  

1. Riverside Sheet Metal, 15 Reardon Road, Medford, MA 02155. Tel: (781) 396-

0070. 

2. Cheney Flashing Company, 12100 Baltimore Avenue, Suite 4, Beltsville, MD 

20705. Tel: (301) 931-2556. 

3. Hohmann & Barnard, Inc., 30 Rasons Court, Hauppauge, NY 11788. Tel: (631) 

234-0600. 

2.02 MATERIALS 

A. Metal Flashing 

1. Exposed to View: Provide prefinished 0.050 inches aluminum. Finish shall be dark 

bronze anodized in accordance with AA-C22A44, Class 1. Provide a full-strength 

Kynar 500 baked-on paint finish with a 20 year warranty where additional color 

selections are required. 

2. Concealed from View: Provide sheet stainless steel, Type 316 complying with 

ASTM A666, with No. 2D dead soft, fully annealed finish, unless required to be 

harder temper for proper forming and performance for applica¬tion indicated. 

. 

B. Interlocking Mechanically-Keyed, Ribbed Stainless Steel Flashing & Counterflashing 

System Associated with Concrete Unit Masonry:   

1. Provide deformed sheet, stainless steel, Type 316 complying with ASTM A666 for 

all Work with No. 2D finish. 

2. For flashing within concrete unit masonry wall system, through-wall flashing at 

spandrels and horizontal steel and concrete members in walls provide flashing 

with a mechanically-keyed, 3-way saw tooth design, which bonds in all directions 

and which has weep holes drainage at 3-inch intervals. 
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3. Provide a complete system of interlocking, mechanically-keyed components all by 

the same manufacturer including, but not limited to, cast-in-place mechanically-

keyed and built-in-place mechanically-keyed masonry-reglets, through-wall metal 

masonry counterflashing and metal through-wall base flashing, and in other 

locations shown. 

4. Thickness:  Provide thickness of 26 gauge (0.018-inches). 

C. Reglets shall be formed of 300 series stainless steel, minimum of 0.020 inch. Corners 

shall be factory made, mitered and sealed. Furnish reglets to proper trade in sufficient 

time to be incorporated into the masonry or concrete work. 

1. Surface-Mounted Type:  Provide with slotted holes for fastening to substrate, with 

neoprene or other suitable weatherproofing washers, and with channel for sealant 

at top edge. 

2. Stucco Type:  Provide with upturned fastening flange and extension leg of length 

to match thickness of applied finish materials. 

3. Concrete Type:  Provide temporary closure tape to keep reglet free of concrete 

materials, special fasteners for attaching reglet to concrete forms, and guides to 

ensure alignment of reglet section ends. 

4. Masonry Type:  Provide with offset top flange for embedment in masonry mortar 

joint. 

5. Flexible Flashing Retainer:  Provide resilient plastic or rubber accessory to secure 

flexible flashing in reglet where clearance does not permit use of standard metal 

counterflashing or where Drawings show reglet without metal counterflashing. 

6. Counterflashing Wind-Restraint Clips:  Provide clips to be installed before 

counterflashing to prevent wind uplift of counterflashing lower edge. 

D. Termination Bars shall be 26 gauge units of type, material, and profile indicated, formed 

to provide secure interlocking of separate reglet and counterflashing pieces, and 

compatible with flashing indicated with factory- mitered and -welded corners and 

junctions. 

1. Surface-Mounted Termination Bar Type: Provide with slotted holes for fastening to 

substrate, with neoprene or other suitable weatherproofing washers, and with 

channel for sealant at top edge. 

2. Counterflashing Wind-Restraint Clips: Provide clips to be installed before 

counterflashing to prevent wind uplift of counterflashing lower edge. 

E. Miscellaneous Materials: 
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1. Solder for Stainless Steel: ASTM B32, Lead-free; 96.5% Sn, 3.45% Cu, 1% Sb, 

0.05% Ag used with an acid flux of the type recommended by the stainless steel 

manufacturer. Use a non-corrosive rosin flux over tinned surfaces. 

2. Stainless Welding Rods: Type recommended by stainless steel sheet 

manufacturer for the type of metal sheets furnished. 

3. Nails, screws, rivets, bolts and other fasteners: same material as sheet metal 

being attached. Nails shall be 18 gauge diameter shank, 1/4 inch diameter flat 

head, annular-thread, diamond point, long enough to penetrate backing by at least 

1 inch. Nails shall be spaced 3 inches on center unless other spacing is indicated. 

Exposed fasteners shall match finish of metal being fastened. 

4. Cleats: Same metal and gage as sheet being anchored, 2-inches wide, punched 

for two anchors. 

5. Bituminous plastic cement shall conform to ASTM D4586. 

6. Sealants shall be silicone type or as recommended for specific application. 

7. Sealer tape shall be polyisobutylene tape specifically manufactured for setting 

flanges on bituminous roofing or as recommended by roofing manufacturer. 

PART 3 – EXECUTION 

3.01 FABRICATION 

A. Shop fabricate Work to greatest extent possible. Comply with details shown and 

applicable requirements of SMACNA "Architectural Sheet Metal Manual" and other 

recognized industry standards. Fabricate for waterproof and weather resistant 

performance; with expansion provisions for running work, sufficient to permanently 

prevent leakage, and damage or deterioration of the work. Comply with material 

manufacturer's instructions and recommendations for forming material. Form exposed 

work without excessive oil-canning, buckling and tool marks, true to line and levels as 

indicated, with exposed edges folded back to form hems. 

B. On all metal base and counterflashing, and trim provide completely shop-fabricated 

corners and special flashings; arc welded to insure watertight joints.  Grind welds 

smooth so as to be indistinguishable from adjacent surfaces. 

C. Roof penetration sheet metal work shall be provided and coordinated with the roofing 

system. The design and details shall conform to SMACNA "Architectural Sheet Metal 

Manual". Sheet metal items shall be built into roofing in strict accordance with the 

instructions of the roofing manufacturer. 
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D. Perimeter flashing related to roof systems shall be installed in accordance with FM 1-49 

requirements. 

3.02 INSTALLATION 

A. Separate dissimilar metals from substrates and from each other by painting each metal 

surface in the area of contact with a 15 mil thick application of bituminous coating, as 

recommended by the manufacturers of the dissimilar metals.  Comply with 

manufacturer's recommendations for other forms of protection of the stainless steel and 

aluminum against corrosion. 

B. Provide thermal expansion for running trim, flashing and other items exposed for more 

than 15 feet - 0 inches continuous length.  Maintain a watertight installation at expansion 

seams.  Locate expansion seams at 15 feet - 0 inches intervals, and 2 feet   0 inch each 

side of corners and intersections. 

C. Fabricate and install the work with lines and corners of exposed units true and accurate.  

Form exposed faces flat and free of buckles, excessive waves, and avoidable tool 

marks, considering the temper and reflectivity of the metal.  Provide uniform, neat double 

locked seams with cleats rolled into the seam and with minimum exposure of solder, 

welds, and sealant.  Except as otherwise shown, fold back the sheet metal to form a 

hem on the concealed side of exposed edges.  All exposed edges of all sheet metal 

flashing shall be hemmed not less than 1/2-inch wide. 

D. Conceal fasteners and expansion provisions wherever possible in exposed work, and 

locate so as to minimize the possibility of leakage.  Cover and seal work as required for 

a watertight installation. 

E. Provide cleat type anchorages for metal flashings and trim wherever practical, arranged 

to relieve stresses from building movement, and thermal expansion and contraction. 

F. On vertical surfaces lap 2 piece flashings a minimum of 4 inches. 

G. On sloping surfaces, for slopes of not less than 6 inches in 12 inches, lap unsealed 

flashings a minimum of 6 inches.  For slopes less than 6 inches in 12 inches, use 

soldered flat-locked seams. 

H. For embedment of metal flashing flanges in single ply roofing or flashing or stripping, 

extend flanges for a minimum of 6 inches embedment. 

I. Flashing to be inserted into reglets shall be installed to the full depth of the reglet with 

the top flange of the flashing edge turned forward to form a hook. Caulk flashing into 

reglets using stainless steel wedges.  Fill reglet with sealant specified in Section 07 90 

00 - Joint Fillers, Sealant and Caulking. 
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3.03 FIELD TESTING / QUALITY CONTROL  

A. Field Quality Control for Cavity Wall Flashing 

1. Field test metal cavity wall flashing after installation.  After building three courses 

of concrete unit masonry above area of cavity wall flashing, tape weep vents 

closed and fill cavity with water. 

2. Water leaking from the wall below the area of the metal cavity wall flashing shall 

be evidence that the metal cavity wall flashing was improperly installed. 

3. Remove concrete unit masonry and improperly installed cavity wall flashing and 

install new cavity wall flashing.  Repeat this process until the wall does not shown 

evidence of leakage beneath cavity wall flashing.  All such remedial work shall be 

at no additional expense to Owner. 

4. Remove tape from weep vents and all mortar and other debris from cavity and 

demonstrate free flow of water from the cavity at conclusion of test. 

3.04 ADJUSTING / PROTECTION / CLEANUP 

A. Provide continuous protection of metal flashing and trim materials against wetting, 

contamination, and other damage primarily by storing materials under cover and above 

ground and away from all construction traffic. 

B. Do not permit workmen, or others, to step directly on flashing sheets in place, or to place 

or move equipment over flashing and trim surfaces.  Protect surfaces during installation 

of permanent covering work and adjoining work. 

C. Coordinate metal wall flashings with other Work to ensure secure anchorage and 

watertight seals, and to minimize exposure to puncture or other damage from the Work 

of other trades. 

D. Neutralize excess flux as work progresses with five percent to ten percent washing soda 

solution and rinse thoroughly. 

E. Clean exposed surfaces of every substance which is visible or might cause corrosion or 

prevent uniform oxidation of the metal surfaces.  Exercise extreme care to remove fluxes 

and ferrous metal particles, including welding splatter and grinding dust. 

F. Do not leave metal debris and discarded materials at the Site of the Work.  Clean each 

site of the work as the work progresses on a daily basis. 

END OF SECTION 
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DIVISION 07 

ROOFING AND FLASHING 

(Filed Sub Bid Required) 

 

SECTION 07 70 00 

ROOF SPECIALTIES AND ACCESSORIES 

PART 1 – GENERAL 

1.01 FILED SUB-BID REQUIREMENTS 

A. This Section is part of the filed sub-bid for Division 07 Roofing and Flashing. See 

Division 7 Thermal and Moisture Protection. 

1.02 SECTION INCLUDES 

A. Furnish and install premanufactured copings, downspouts and downspout boots, profiled 

and gravel stop fascias, and scuppers per the drawings and specifications, including all 

clips, sealant, fasteners, and joining to make weathertight and watertight.  Components 

and accessories shall be factory-fabricated and supplied by the specified Manufacturer. 

1.03 RELATED WORK SPECIFIED ELSEWHERE 

A. Section 05 10 00 – Metal Materials 

B. Section 06 10 00 – Rough Carpentry 

C. Section 07 52 00 – Built-Up Bituminous Roofing 

D. Section 07 60 00 – Flashing and Sheet Metal 

E. Section 07 90 00 – Joint Fillers, Sealants and Caulking 

1.04 REFERENCE SPECIFICATIONS, CODES, AND STANDARDS 

A. Without limiting the generality of these specifications Work shall conform to the 

applicable requirements of the following documents: 

1. TT-P-641 (1) – Primer Coating, Zinc Dust - Zinc Oxide (for galvanized surfaces) 

2. ASTM A 525 – Specification for General Requirements for Steel Sheet, Zinc 

Coated (Galvanized) by the Hot-Dip Process 

3. ASTM A 526 – Specification for Steel Sheet, Zinc Coated (Galvanized) by the Hot-

Dip Process, Commercial Quality 
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4. ASTM A48/A48M - Standard Specification for Gray Iron Castings 

5. ASTM B 209 – Specification for Aluminum and Aluminum-Alloy Sheet and Plate 

6. Sheet Metal and Air Conditioning Contractors National Association "Architectural 

Sheet Metal Manual" (SMACNA) 

7. The Aluminum Association, Specification for Aluminum Sheet Metal Work in 

Building Construction. 

8. American Welding Society (AWS). 

9. ANSI/SPRI/FM 4435/ES-1, Wind Test Design Standard for Edge Systems Used 

with Low Slope Roofing Systems. 

10. ANSI/SPRI GT-1 R2022, Test Standard for External Gutters Systems, 

1.05 PREINSTALLATION MEETINGS 

A. Convene preinstallation meeting 2 weeks before start of installation of work of this 

section. 

B. Require attendance of parties directly affecting Work of this Section, including 

Contractor, Resident Engineer, Architect, installer, and manufacturer’s representative. 

C. Review the Following: 

1. Materials. 

2. Examination of roof edge areas. 

3. Installation. 

4. Cleaning. 

5. Protection. 

6. Coordination with other Work, including roofing installation. 

1.06 SUBMITTALS 

A. In accordance with the procedures and requirements set forth in Section 01 33 00 – 

Submittal Procedures, submit the following: 

1. Manufacturers literature and installation instructions. 

2. Samples, of each material listed. 

a. Sample Size:  Minimum 5-feet long. 
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b. Color Samples:  Submit manufacturer’s color samples of coping cap, 

consisting of complete set of metal color chips representing manufacturer’s 

full range of available colors. 

3. Manufacturer’s Certification:  Submit manufacturer’s certification that materials 

comply with specified requirements and are suitable for intended application. 

4. Manufacturer’s Project References:  Submit manufacturer’s list of 10 successfully 

completed coping system projects of similar size and scope to this Project, 

including project name and location, name of architect, and type and quantity of 

coping systems furnished. 

5. Warranty Documentation: Submit manufacturer’s standard warranty. 

6. Provide shop drawings for the full extent of each item to be provided. Provide 

overall plans and details of each transition. Provide details of each item indicating 

dimensions, materials, and fasteners. 

B. Design Test Reports: 

1. Submit copies of design test reports for each of the performance testing 
standards listed in Article 1.05 herein. 

2. Test reports shall be performed by an independent, International Accreditation 
Service, Inc. (IAS) accredited testing laboratory, and shall bear the seal of a 
registered Professional Engineer licensed in the State of Massachusetts. 

3. Certified Roof Top Fall Arrest System State of Massachusetts seal certified 
design calculations in accordance with requirements stated herein. 

C. Engineering Calculations: 

1. Submit engineering wind pressure calculations specific to this Project based 
on information provided on the structural drawings. 

2. Calculations shall be prepared and sealed by a registered Professional 
Engineer licensed in the State of Massachusetts. 

3. Calculations shall clearly demonstrate that the system is capable of resisting 
the calculated design wind pressure(s) after the application of the safety factor 
specified herein in accordance with the requirements of ANSI/SPRI/FM 
4435/ES-1, ANSI/SPRI GT-1 R2022 and the requirement outlined in the state 
of Massachusetts building code. 

D. System Design Requirements: Roof Specialties system shall comply with performance 

requirements without failure due to defective manufacture, fabrication, installation, or 

other defects in construction. 

1. Thermal Expansion and Contraction: 
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a. Completed Roof Specialties and flashing system shall be capable of 

withstanding expansion and contraction of components caused by changes 

in temperature without buckling or reducing performance ability. 

b. The design temperature differential shall be not less than 220 degrees 

Fahrenheit. 

2. Uniform Wind Load Capacity: 

a. Installed Roof Specialties system shall withstand negative wind pressures 

complying with the following criteria. 

1) Design Code: ANSI/SPRI “ES-1” 

2) Safety Factor: 2.0 

3) The wind load criteria found on the Contract Drawings. 

b. The nominal capacity of the system shall be determined based on physical 

testing in accordance with ANSI/SPRI ES-1. The allowable load carrying 

capacity shall be calculated by reducing the calculated nominal capacity by 

the safety factor listed herein. 

E. System Design Requirements: Roof Specialties system shall comply with performance 
requirements without failure due to defective manufacture, fabrication, installation, or 
other defects in construction. 

1. Thermal Expansion and Contraction: 

a. Completed Roof Specialties and flashing system shall be capable of 
withstanding expansion and contraction of components caused by 
changes in temperature without buckling or reducing performance 
ability. 

b. The design temperature differential shall be not less than 220 degrees 
Fahrenheit. 

2. Uniform Wind Load Capacity: 

a. Installed Roof Specialties system shall withstand negative wind 
pressures complying with the following criteria. 

1) Design Code: ANSI/SPRI “ES-1” 

2) Safety Factor: 2.0 

3) The wind load criteria found on the Structural Drawings. 

b. The nominal capacity of the specified Roof Specialties shall be 
determined based on physical testing in accordance with wind loads in 
accordance with the State of Massachusetts Building Code Chapter 16 
and tested for resistance in accordance with Test Methods RE-1, RE-2 
and RE-3 of ANSI/SPRI ES-1ANSI/SPRI ES-1 and ANSI/SPRI GT-1 
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R2022 where these standards apply. The allowable load carrying 
capacity shall be calculated by reducing the calculated nominal 
capacity by the safety factor listed herein. 

3. Metal thicknesses of exposed sheet metal components shall meet or exceed 
the requirements of ANSI/SPRI ES-1 Table 5. 

4. Accessories and items essential for the completeness of the installation shall be 

the same kind of material as the item to which applied. 

F. The workmanship of sheet metal work, method for forming joints, anchoring, cleating, 

and provisions for expansion shall conform to the standard details and recommendations 

of the Copper Development Association and the Architectural Sheet Metal Manual 

published by SMACNA.  Workmanship shall be in accordance with the best trade 

practice and recommendations and specifications of the Sheet Metal and Air 

Conditioning Contractors National Association, Incorporated. 

1. Uplift requirements shall match the requirements for adjacent membrane roofing 

as specified in 07 52 00 – Built-Up Bituminous Roofing. 

2. Wind resistance calculation shall be designed specifically for this project.  The 

Contractor shall calculate and certify that the perimeter roof specialties systems 

furnished meet the anticipated design pressure as specified in the specifications 

when tested in accordance with SPRI Test Methods RE-2 and RE 3. 

3. Certified anchorage and static loads requirements per ANSI Z359.2 for fall arrest 

systems. 

4. Anchorages used for attachment of a personal fall arrest system must be 

independent of any anchorage being used to support must be designed to conform 

to OSHA 1926.500 and 1910.140 for one user. 

5. The forming and assembling of sheet metal components shall be performed using 

methods that will not void any manufacturer’s warranty. 

6. Contractor must obtain all components of the roof specialties system from a single 

manufacturer with the exception of roof top fall arrest system.  Any secondary 

products that are required which cannot be supplied by the specified manufacturer 

must be recommended by the manufacturer and approved by the Engineer. 

1.07 QUALITY ASSURANCE 

A. Manufacturer’s Qualifications:  Manufacturer regularly engaged in the manufacturing of 

coping systems of similar type to that specified for a minimum of 5 years. 

1. Installer regularly engaged in installation of coping systems of similar type to that 

specified for a minimum of 5 years. 

2. Use persons trained for installation of work of this section. 
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1.08 DELIVERY, STORAGE AND HANDLING 

A. Deliver all materials in factory packed unopened cartons and crating bearing the 

manufacturer's labels. 

B. Store materials in clean, dry protected area in such manner to preclude damage of any 

nature. 

C. Handle all materials with proper care to avoid denting, marring, warping or other 

distortions during delivery, storage and handling. 

PART 2 – PRODUCTS 

2.01 MANUFACTUERES 

A. Provide Downspouts as manufactured by the following: 

1. Basis of Design: Seal-Tite XL, Metal – Era Company. 

2. Architectural Products Company 

3. Hickman Company 

B. Provide Downspout Boots as manufactured by the following: 

1. J.R. Hoe 

2. Piedmont Pipe Manufacturing 

3. Neenah Foundry 

C. Provide Gravel Stop Fascia as manufactured by the following: 

1. Basis of Design: Anchor-Tite Standard Fascia, Metal – Era Company. 

2. AP Snap-Tight Coping by Architectural Products Company 

3. TerminEdge, Hickman Company 

D. Parapet Coping Units as manufactured by the following: 

1. Basis of Design: Perma-Tite Gold Coping (tapered), Metal – Era Company. 

2. AP Snap-Tight Coping by Architectural Products Company. 

3. PermaSnap Premium Plus (tapered), Hickman Company. 

E. Profile Fascia as manufactured by the following: 
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1. Basis of Design: Design Shadow Line Fascia, Metal – Era Company. 

2. Custom Shape AP Snap-Tight Coping (match Basis of Design profile) by 

Architectural Products Company. 

3. Custom Shape TerminEdge (match Basis of Design profile), Hickman Company. 

F. Roof Top Fall Arrest System as manufactured by the following: 

1. Falltech, model: D-18, 1306 S Alameda St, Compton, CA.  

2. Guardian Fall, model: CB-18, 607 E Sam Houston Parkway South Ste 800, 

Pasadena, Texas.  

3. Simplified Safety, model: CB-18, 803 West Ave Ste. 128, Rochester, NY.  

2.02 MATERIALS 

A. General: Provide roof specialties and accessories of design and construction compatible 

and approved for use with roofing manufacturer. The Basis of Design products are 

products that set the minimum standards for requirements for corresponding products 

specified. 

B. Products shall be manufactured in specified manufacturer’s facilities. Products fabricated 

by installer or other fabricator will not be acceptable unless fabricator can demonstrate to 

Architect’s satisfaction that products have been tested for resistance in accordance with 

Test Method of ANSI/SPRI/FM 4435/ES-1 and RE-1,2 and 3 with the exception of Roof 

Top Fall Arrest system.  

C. Fasteners: Provide all fasteners and attachments required to secure items to substrate 

and support loads required by applicable Building Code. Use only non-corrosive 

fasteners which are compatible with materials being joined. 

D. Colors: Colors shall be selected by Owner. 

2.03 DOWNSPOUTS 

A. Material: 0.050-inch aluminum. 

B. Design: Manufactures closed double seam locked downspouts to accommodate 

expected thermal movement and structural test requirements for ANSI/SPRI GT-1 

R2022. 

C. Supports and Fasteners: Provide manufacturers’ standard straps, brackets, concealed 

Splice Plates and fasteners. Finish of supports, brackets and fasteners shall match 

gutter and downspout. 

D. Internal Brackets: 2-piece adjustable size. 
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1. Material: Extruded Aluminum. 

2. Finish: Mill. 

3. Width: 1”. 

4. Spacing: 24” O.C. 

E. Factory Fabricated Accessories: Provide end caps, flashing, trim, and other items 

required for complete installation. 

F. Finish: 30-year Kynar 500® finish warranty on coil-coated standard Medium or Dark 

Bronze as selected by Architect. 

2.04 DOWNSPOUT BOOTS 

A. Downspout Boots: contoured interior flow design with no boxed corners, weld seams or 

choke points; include integral lug slots and stainless steel fasteners; include cleanout 

with neoprene gasket. 

1. Configuration: Offset/O-Series 

2. Material: Cast iron; ASTM A48/A48. 

3. Finish: Manufacturer's standard select powder coat finish. Color to be selected by 

Architect from manufacturer’s standard range. 

4. Accessories:  

a. Manufacturer’s standard stainless steel fasteners for mounting onto building 

wall.  

b. Flexible rubber adapter for connection to drainage pipe. 

2.05 GRAVEL STOP FASCIA 

A. Fascia: 0.050 inches extruded aluminum of 6063-T5 alloy. 

B. Cant Dam: Commercial 24 gauge galvanized steel. 

C. Concealed Splice Plates: 0.032 inches aluminum and finished to match fascia. Allow ¼” 

at ball butt joints per twelve feet of length for expansion. 

D. Accessories 

1. Prefabricated Corners: Provide manufacturer’s standard mitered and welded units. 

E. Finish: 30-year Kynar 500® finish warranty on coil-coated standard Medium or Dark 

Bronze as selected by Architect. 
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2.06 PARAPET COPINGS UNITS 

A. Coping Cover Material: 0.050 inches aluminum with smooth surfaces. 

B. Splice Plate: Aluminum and finished to match coping. Provide snap on design coping 12-

inch unit width or custom size as indicated on the contract drawings. Provide twelve-foot 

lengths wherever possible with extruded butyl seal strips. 

C. Anchor Plate: 12 gauge galvanized steel attached to anchor clips with pre-punched 

holes with corrosion resistant, stainless-steel springs. Anchor to substrate with anchors 

as recommended by manufacturer. 

D. Finish: 30-year Kynar 500® finish warranty on coil-coated standard Medium or Dark 

Bronze as selected by Architect. 

E. Warranty: Lifetime, 215 MPH wind warranty. Twenty-year performance guarantees 

relative to blow-off, leak tightness and finish. 

2.07 PROFILE FASCIA 

A. Material: 0.050 inches aluminum with smooth surfaces. 

B. Splice Plate: Aluminum and finished to match coping. Provide six inch wide units at 

twelve foot centers with extruded butyl seal strips. 

C. Anchor Plate: Galvanized steel. Anchor to substrate with anchors as recommended by 

manufacturer. 

D. Finish: 30-year Kynar 500® finish warranty on coil-coated standard Medium or Dark 

Bronze as selected by Architect. 

E. Warranties: Lifetime, 215 MPH wind warranty Twenty-year performance warranty 

relative to blow-off, leak tightness and finish. 

2.08 THROUGH WALL SCUPPER, IN-LINE OR DROP CONDUCTOR HEAD  

A. Refer to contract drawings for Through Wall Scuppers with In-Line Conductor Head and 

Drop Conductor Head locations. All through wall scupper and conductor heads to have 

picture frame front and back welded construction. 

B. Material: 0.063 inches aluminum with smooth surfaces 

C. Thru-Wall Scuppers:  Welded, raised conductor head, style 1. 

1. Picture Frames:  Front, 2” wide; back, 3” wide. 

D. Finish: 30-year Kynar 500® finish warranty on coil-coated standard Medium or Dark 

Bronze as selected by Architect. 
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E. Warranties: Lifetime, 215 MPH wind warranty. 

2.09 ACCESSORIES 

A. Premanufactured roof nailer alternative, including all fasteners, and joining. Components 

and accessories shall be factory-fabricated and supplied by the manufacturer supplying 

the edge metal product. Shape and configuration as indicated on the Contract 

Documents required to comply with the following: 

1. Extruded Material: Aluminum. 

2. Extruded Lengths: 12’-0” 

3. Extruded Thickness: As required based on size of product. 

4. ANSI/SPRI/FM 4435/ES-1 

a. T-shaped: to 1200 psf Horizontal. 

b. Box-shaped: to 526 psf Horizontal and 911 psf Vertical. 

5. FM Approved: 

a. T-shaped: up to 1-990 Perimeter and Corner. 

b. Box-shaped: up to 1-540 Perimeter and 1-360 Corner. 

6. Provide isolation barrier at locations of dissimilar materials. 

2.10 ROOF TOP FALL ARREST SYSTEM 

A. Roof Top Fall Arrest System: suitable for permanent installation at proposed structural 

concrete roofs slab. Materials to be corrosion-resistant steel and aluminum construction 

for single user secured to structural slab with swivel. Flash condition in accordance with 

the contract documents and 07 52 00 - Built-Up Bituminous Roofing manufacturers 

requirements. 

PART 3 – EXECUTION 

3.01 INSTALLATION - GENERAL 

A. Install roof accessories and specialties in accordance with the manufacturer's 

instructions. Provide a complete watertight and weatherproof installation. Install with 

provision for expansion and contraction. 

B. Examine areas to receive work of this section. 
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C. Verify surfaces to support work of this section are clean, dry, secure, and of proper 

dimensions. 

D. Verify roof edge is level and nailers are straight. 

E. Notify Architect of conditions that would adversely affect installation. 

F. Do not begin installation until unacceptable conditions are corrected. 

G. Install products to allow water to drain from edge of roof. 

H. Install products to allow for thermal movement. 

I. Joint Sealants:  Apply joint sealants in accordance with manufacturer’s instructions. 

J. Review lengths of straight pieces before cutting to avoid creating relatively short sections 

adjacent to full-length sections. 

K. Isolate products from ACQ treated wood blocking or other galvanically incompatible 

material with appropriate membrane material. 

3.02 DAMAGED MATERIAL 

A. Repair or replace materials damaged during installation. 

3.03 ADJUSTING AND CLEANING 

A. Check levels and adjust as necessary after roofing and flashing is complete. 

B. Protect materials from damage by other trades. Remove protective coatings at 

completion of project. 

END OF SECTION

La
st

 M
od

ifi
ed

: 0
2/

28
/2

02
4 

at
 1

0:
41

A
M

 E
S

T



 

NO TEXT ON THIS PAGE 

La
st

 M
od

ifi
ed

: 0
2/

28
/2

02
4 

at
 1

0:
41

A
M

 E
S

T



 

 

90398-004/February 2024 07 84 00-1  Firestopping 

SECTION 07 84 00 

FIRESTOPPING 

PART 1 –  GENERAL 

1.01  SECTION INCLUDES 

A. This Section describes a system of Firestopping as a material or combination of 

materials used to retain integrity of fire-rated construction by maintaining an effective 

barrier against the spread of flame, smoke, and hot gases through penetrations in/ joints 

between fire rated wall and floor assemblies. Complete technical services as available 

from the manufacturer and on-site technical representation by manufacturer's Technical 

Representative during the time of delivery, storage and installation of the work of this 

Section and other work which may affect the work of this Section as specified herein is 

also included.  The Contractor shall provide all labor, materials, equipment and 

incidentals as shown, specified and required to furnish, install and place into satisfactory 

service, all firestopping work. 

1.02  RELATED SPECIFICATIONS 

A. Section 03 30 00 - Cast-In-Place Concrete. 

B. Section 04 05 13 - Masonry Mortaring. 

C. Section 07 90 00 - Joint Fillers Sealants and Caulking. 

D. Division 21  - Fire Suppression 

E. Division 22  - Plumbing 

F. Division 23  - HVAC 

G. Division 26  - Electrical 

H. Division 40  - Process Interconnections 

1.03  REFERENCES 

A. Test Requirements:  ASTM E-814-02, "Standard Method of Fire Tests of Through 

Penetration Fire Stops"  

B. Underwriters Laboratories (UL) of Northbrook, IL runs ASTM E-814 under their 

designation of UL 1479 and publishes the results in their "FIRE RESISTANCE 

DIRECTORY" that is updated annually. 

 

 

La
st

 M
od

ifi
ed

: 0
2/

28
/2

02
4 

at
 1

0:
41

A
M

 E
S

T



 

 

90398-004/February 2024 07 84 00-2  Firestopping 

1. UL Fire Resistance Directory: 

a. Firestop Devices (XHJI) 

b. Fire Resistance Ratings (BXUV) 

c. Through-Penetration Firestop Systems (XHEZ) 

d. Fill, Voids, or Cavity Material (XHHW) 

e. Forming Materials (XHKU) 

2. Alternate “Omega Point Laboratories Directory” (updated annually). 

C. Test Requirements:  UL 2079, “Tests for Fire Resistance of Building Joint Systems” (July 

1998.) 

D. Test Requirements: ASTM E 1966-01, “Standard test method for Fire Resistive Joint 

Systems” 

E. Inspection Requirements:  ASTM E 2174 – 01, “Standard Practice for On-site Inspection 

of Installed Fire Stops.” 

F. International Firestop Council Guidelines for Evaluating Firestop Systems Engineering 

Judgments 

G. ASTM E-84-01, Standard Test Method for Surface Burning Characteristics of Building 

Materials. 

H. NFPA 70 – Current adopted Standard of National Electric Code 

I. MSBC – Massachusetts State Building Code.  

1.04  SYSTEM DESCRIPTION 

A. Only tested firestop systems shall be used in specific locations but not limited to the 

following: 

1. Penetrations for the passage of duct, cable, cable tray, conduit, piping, electrical 

busways and raceways through fire-rated vertical barriers (walls and partitions), 

horizontal barriers (floor/ceiling assemblies), and vertical service shaft walls and 

partitions.  

2. Safing slot gaps between edge of floor slabs and curtain walls. 

3. Openings between structurally separate sections of wall or floors. 

4. Gaps between the top of walls and ceilings or roof assemblies. 
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5. Expansion joints in walls and floors. 

6. Openings and penetrations in fire-rated partitions or walls containing fire doors. 

7. Openings around structural members which penetrate floors or walls. 

1.05  SUBMITTALS 

A. General:  Prepare and submit specified submittals in accordance with Division 1 

Submittals Section. 

B. Product Data: Manufacturer's specifications and technical data for each material 

including the composition and limitations, documentation of UL firestop systems to be 

used and manufacturer's installation instructions. 

C. Manufacturer's engineering judgment identification number and drawing details when no 

UL system is available for an application.  Engineering judgment must include both 

project name and contractor’s name who will install firestop system as described in 

drawing. 

D. Product Samples: Submit representative samples of the following for approval. 

E. Submit material safety data sheets provided with product delivered to job-site. 

F. The Contractor Certificate:  Submit written certification that installer has current 

Approved Applicator status with fireproofing material manufacturer. 

G. Test Reports:  Submit for approval the following: 

1. Copies of test reports verifying compliance with physical properties specified 

herein. 

2. Copies of testing agencies background and experience in performing similar tests 

to those specified. 

1.06  QUALITY ASSURANCE 

A. Installer Qualifications:  Installing company should have at least five (5) years 

experience in work of the type required by this Section, who can comply with 

manufacturer's warranty requirements, and who is an Approved installer as determined 

by fireproofing system manufacturer.  

B. Engage an experienced Installer who is certified, licensed, or otherwise qualified by the 

firestopping manufacturer as having been provided the necessary training to install 

manufacturer’s products per specified requirements.  A supplier’s willingness to sell its 

firestopping products to the Contractor or to an Installer engaged by the Contractor does 

not in itself confer qualification on the buyer. 
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C. Manufacturer Qualifications:  Firestopping materials and all accessory products shall be 

provided by a single manufacturer with a minimum of five (5) years experience in the 

direct production and sales of firestop systems.  The Manufacturer shall be capable of 

providing field service representation during construction, approving an acceptable 

installer, recommending appropriate installation methods, and certified by a Professional 

Engineer licensed to practice in the State of Pennsylvania. 

D. Pre-Installation Conference:  A pre-installation conference shall be held prior to 

commencement of field installation to establish procedures to maintain required working 

conditions and to coordinate this work with related and adjacent work.  Verify that final 

fireproofing details comply with fireproofing manufacturer's current installation 

requirements and recommendations. 

E. Materials:  Obtain fireproofing from a single manufacturer to assure material 

compatibility. 

F. Inspection:  The manufacturer's representative shall inspect fireproofing installation 

periodically during application to verify that fireproofing has been installed in accordance 

with manufacturer's guidelines and recommendations. 

1.07 PRODUCT DELIVERY, STORAGE AND HANDLING 

A. Delivery and Handling:  Deliver materials in factory sealed and UL labeled packaging.  

Sequence deliveries to avoid delays, while minimizing on-site storage.  Handle and store 

following manufacturer's instructions, recommendations and material safety data sheets.  

Protect from construction operation related damage, as well as, damage from weather, 

excessive temperatures and prolonged sunlight.  Remove damaged material from site 

and dispose of in accordance with applicable regulations. 

B. Storage:  Do not double-stack pallets during shipping or storage.  Protect fireproofing 

materials from moisture, excessive temperatures and sources of ignition.  Provide cover, 

top and all sides, for materials stored on-site, allowing for adequate ventilation. 

1.08 PROJECT CONDITIONS 

A. Substrate Condition:  Proceed with work only when substrate construction and 

preparation work is complete and in condition to receive fireproofing system. 

B. Weather Conditions:  Perform work only when existing and forecasted weather 

conditions are within the guidelines established by the manufacturer of the fireproofing 

materials.  Do not proceed with installation of firestop materials when temperatures 

exceed the manufacturer's recommended limitations for installation printed on product 

label and product data sheet. 

C. Do not use materials that contain flammable solvents. 

D. Schedule installation of firestopping after completion of penetrating item installation but 

prior to covering or concealing of openings. 
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E. Verify existing conditions and substrates before starting work.  Correct unsatisfactory 

conditions before proceeding. 

F. During installation, provide masking and drop cloths to prevent firestopping materials 

from contaminating any adjacent surfaces. 

1.09 WARRANTY 

A. Fireproofing Warranty:  Upon completion and acceptance of the work required by this 

Section, the fireproofing materials manufacturer will provide a written one (1) year 

system warranty covering both materials and labor.  Issuance of Manufacturer's System 

Warranty requires the following:  (1) Manufacturer's Approved Applicator to install 

fireproofing products; and (2) installed in all applicable horizontal and vertical 

construction joints. The manufacturer's warranty shall be independent from any other 

warranties made by the Contractor under requirements of the Contract Documents and 

may run concurrent with said warranties. 

PART 2 – PRODUCTS  

2.01 MANUFACTURER 

A. Subject to compliance with through penetration firestop systems (XHEZ) and joint 

systems (XHBN) listed in Volume 2 of the UL Fire Resistance Directory; provide 

products of the following manufacturers as identified below: 

1. Hilti, Inc., Tulsa, Oklahoma. Tel: 800-879-8000.  

2. 3M Fire Protection Products, St. Paul MN. Tel: 800-942-7229. 

3. Tremco, Inc., Beachwood, OH.  Tel: 216-292-5000. 

4. Provide products from the above acceptable manufacturers; no substitutions will 

be accepted. 

B. Provide firestopping composed of components that are compatible with each other, the 

substrates forming openings, and the items, if any, penetrating the firestopping under 

conditions of service and application, as demonstrated by the firestopping manufacturer 

based on testing and field experience. 

C. Provide components for each firestopping system that are needed to install fill material.  

Use only components specified by the firestopping manufacturer and approved by the 

qualified testing agency for the designated fire-resistance-rated systems.  

D. Firestopping Materials are either “cast-in-place” (integral with concrete placement) or 

“post installed”.  Provide cast-in-place firestop devices prior to concrete placement. 
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2.02 MATERIALS 

A. Use only firestop products that have been UL 1479, ASTM E-814, or UL 2079 tested for 

specific fire-rated construction conditions conforming to construction assembly type, 

penetrating item type, annular space requirements, and fire-rating involved for each 

separate instance. 

B. Sealants, caulking materials, or foams for use with non-combustible items including steel 

pipe, copper pipe, rigid steel conduit and electrical metallic tubing (EMT), the following 

products are acceptable: 

1. Hilti FS-ONE Intumescent Firestop Sealant 

2. Hilti CP 604 Self-leveling Firestop Sealant 

3. Hilti CP 620 Fire Foam 

4. Hilti CP 606 Flexible Firestop Sealant (for paint application only) 

5. Hilti CP 601s Elastomeric Firestop Sealant 

C. Sealants or caulking materials for use with sheet metal ducts, the following products are 

acceptable: 

1. Hilti CP 601s Elastomeric Firestop Sealant 

2. Hilti CP 606 Flexible Firestop Sealant 

D. Sealants, caulking or spray materials for use with fire-rated construction joints and other 

gaps, the following products are acceptable:   

1. Hilti CP 672 Speed Spray 

2. Hilti CP 601s Elastomeric Firestop Sealant 

3. Hilti CP 606 Flexible Firestop Sealant 

4. Hilti CP 604 Self-leveling Firestop Sealant 

E. Pre-formed mineral wool designed to fit flutes of metal profile deck and gap between top 

of wall and metal profile deck; as a backer for spray material. 

1. Hilti CP 677 Speed Plugs 

2. Hilti CP 767 Speed Strips 

F. Intumescent sealants, caulking materials for use with combustible items (penetrants 

consumed by high heat and flame) including insulated metal pipe, PVC jacketed, flexible 

cable or cable bundles and plastic pipe, the following products are acceptable: 
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1. Hilti FS-ONE Intumescent Firestop Sealant 

G. Foams, intumescent sealants, caulking or putty materials for use with flexible cable or 

cable bundles, the following products are acceptable: 

1. Hilti FS-ONE Intumescent Firestop Sealant 

2. Hilti CP 618 Firestop Putty Stick 

3. Hilti CP 620 Fire Foam 

4. Hilti CP 601s Elastomeric Firestop Sealant 

5. Hilti CP 606 Flexible Firestop Sealant 

H. Non curing, re-penetrable intumescent sealants, caulking or putty materials for use with 

flexible cable or cable bundles, the following products are acceptable: 

1. Hilti CP 618 Firestop Putty Stick 

I. Wall opening protective materials for use with U.L. listed metallic and specified 

nonmetallic outlet boxes, the following products are acceptable: 

1. Hilti CP 617 Firestop Putty Pad 

J. Materials used for complex penetrations made to accommodate cable trays, multiple 

steel and copper pipes, electrical busways in raceways, the following products are 

acceptable: 

1. Hilti CP 637 Trowelable Firestop Compound 

2. Hilti FS 657 FIRE BLOCK 

3. Hilti CP 620 Fire Foam 

K. Non curing, re-penetrable materials used for large size/complex penetrations made to 

accommodate cable trays, multiple steel and copper pipes, electrical busways in 

raceways, the following products are acceptable: 

1. Hilti FS 657 FIRE BLOCK 

L. Sealants or caulking materials used for openings between structurally separate sections 

of wall and floors, the following products are acceptable: 

1. Hilti CP 672 Speed Spray 

2. Hilti CP 601s Elastomeric Firestop Sealant 

3. Hilti CP 606 Flexible Firestop Sealant (white for acrylic paint) 
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4. Hilti CP 604 Self-Leveling Firestop Sealant 

M. Provide a firestop system with a "F" Rating as determined by UL 1479 or ASTM E814 

which is equal to the time rating of construction being penetrated. 

N. Provide a firestop system with an Assembly Rating as determined by UL 2079 which is 

equal to the time rating of construction being penetrated. 

PART 3 – EXECUTION  

3.01 INSPECTION 

A. The installer shall examine conditions of substrates and other conditions under which 

this Section work is to be performed and notify the Contractor, in writing, of 

circumstances detrimental to the proper completion of the work.  Do not proceed with 

work until unsatisfactory conditions are corrected and are acceptable for compliance with 

manufacturer's warranty requirements. 

1. Verify penetrations are properly sized and in suitable condition for application of 

materials. 

2. Surfaces to which firestop materials will be applied shall be free of dirt, grease, oil, 

rust, laitance, release agents, water repellents, and any other substances that may 

affect proper adhesion. 

3. Provide masking and temporary covering to prevent soiling of adjacent surfaces by 

firestopping materials. 

4. Comply with manufacturer's recommendations for temperature and humidity 

conditions before, during and after installation of firestopping. 

5. Do not proceed until unsatisfactory conditions have been corrected. 

3.02 SURFACE PREPARATION 

A. Protect adjacent work areas and finish surfaces from damage or contamination from 

fireproofing products during installation operations. 

B. Coordinate location and proper selection of cast-in-place Firestop Devices with trade 

responsible for the work.  Ensure device is installed before placement of concrete. 

C. Responsible trades to provide adequate spacing of field run pipes to allow for installation 

of cast-in-place firestop devices without interferences. 

D. Concrete Substrates:  Concrete to receive fireproofing shall be of sound structural grade 

with a smooth finish, free of debris, oil, grease, maintenance, dirt, dust, or other foreign 

matter which will impair the performance of the fireproofing and that which does not 

comply with manufacturer's warranty requirements.   
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3.03 GENERAL INSTALLATION GUIDELINES 

A. Regulatory Requirements:  Install firestop materials in accordance with UL Fire 

Resistance Directory or Omega Point Laboratories Directory. 

B. Manufacturer's Instructions: Comply with manufacturer's instructions for installation of 

through-penetration and construction joint materials. 

1. Seal all holes or voids made by penetrations to ensure an fire, air and water 

resistant seal. 

2. Consult with mechanical engineer, project manager, and damper manufacturer 

prior to installation of UL firestop systems that might hamper the performance of 

fire dampers as it pertains to duct work. 

3. Protect materials from damage on surfaces subjected to traffic. 

C. Weather or not indicated on the contract drawings all firestopping shall be provided and 

shall maintain the fire integrity of the assemblies indicated as work of this project. 

3.04 FIELD QUALITY CONTROL 

A. Examine sealed penetration areas to ensure proper installation before concealing or 

enclosing areas. 

B. Keep areas of work accessible until inspection by applicable code authorities.  

C. Inspection of through-penetration firestopping shall be performed in accordance with 

ASTM E 2174, “Standard Practice for On-Site Inspection of Installed Fire Stops” or other 

recognized standard. 

D. Perform under this section patching and repairing of firestopping caused by cutting or 

penetrating of existing firestop systems already installed by other trades. 

3.05 ADJUSTING AND CLEANING 

A. Remove equipment, materials and debris, leaving area in undamaged, clean condition. 

B. Clean all surfaces adjacent to sealed holes and joints to be free of excess firestop 

materials and soiling as work progresses. 

END OF SECTION
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DIVISION 07 

WATERPROOFING, DAMPROOFING, AND CAULKING 

(Filed Sub Bid Required) 

 

SECTION 07 90 00 

JOINT FILLERS, SEALANTS AND CAULKING 

PART 1 – GENERAL 

1.01 FILED SUB-BID REQUIREMENTS 

A. This Section is part of the filed sub-bid for Division 07 Waterproofing, Damproofing and 

Caulking. See Division 7 Thermal and Moisture Protection. 

1.02 SECTION INCLUDES 

A. Furnish labor, materials, equipment and appliances required for the complete execution 

of Work shown on the Drawings and specified herein. 

1.03 RELATED WORK SPECIFIED ELSEWHERE 

A. Section 03 15 00 – Concrete Accessories 

B. Section 03 15 16 – Joints in Concrete 

C. Section 04 22 23.23 – Prefaced Concrete Unit Masonry 

D. Section 04 43 00 – Stone Masonry 

E. Section 05 40 00 – Cold-Formed Metal Framing 

F. Section 08 11 13 - Steel Doors and Frames 

G. Section 08 15 00 – Fiberglass Doors and Frames  

H. Section 08 41 00 – Aluminum-Framed Entrances and Storefront  

I. Section 08 44 13 – Glazed Aluminum Curtain Wall System  

J. Section 08 45 23 – Translucent Wall Assemblies 

K. Section 08 80 00 – Glass and Glazing 

L. Section 08 91 20 - Fixed Louvers 
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1.04 REFERENCE SPECIFICATIONS, CODES AND STANDARDS 

A. Without limiting the generality of the other requirements of the specifications, all work 

herein shall conform to the applicable requirements of the following documents. All 

referenced specifications, codes, and standards refer to the most current issue available 

at the time of Bid. 

1. MSBC – Massachusetts State Building Code 

2. MECC – Massachusetts State Energy Code 

3. ASTM C510 - Test for Staining and Color Change of Single or Multi component 

Joint Sealers. 

4. ASTM C661 - Test for Indentation Hardness of Elastomeric Type Sealants by 

Means of a Durometer. 

5. ASTM C793 - Test for Effects of Accelerated Weathering on Elasto¬meric Joint 

Sealants. 

6. ASTM C794 - Test for Adhesionin Peel of Elastomeric Joints Sealants 

7. ASTM C920 – Elastomeric Joint Sealants  

8. ASTM D1056 – Flexible Cellular Materials – Sponge or Expanded Rubber 

9. Federal Specifications, TT S 00227 - Sealing Compound: Elastomeric Type, Multi 

component for Caulking, Sealing, and Glazing in Buildings and Other Structures 

10. SWRI – Sealant and Caulking Guide Specification 

1.05 SUBMITTALS 

A. In accordance with the procedures and requirements set forth in Section 01 33 00 – 

Submittal Procedures, submit the following: 

1. Manufacturers specifications and installation instructions for each type of sealant, 

caulking compound and associated miscellaneous material required. Label each 

product submitted with Type as indicated in paragraph 2.01 A. 

2. Actual cured material samples of each type of caulking and sealant specified, 4 

inches long, in each of the manufacturer's standard colors.. Samples will be 

reviewed by Engineer for color and texture only.  Compliance with other 

requirements is the responsibility of Contractor. 

3. Compatibility tests for substrates, based on adhesion in peel standard test 

procedures and FS TT S 0027. 
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4. Copies of certified laboratory test reports indicating conformance with the 

requirements specified. 

1.06 QUALITY ASSURANCE 

A. Applicator shall be a company specializing in the installation of sealants with a minimum 

of five years of experience. 

B. Source Quality Control: 

1. Engage a single manufacturer who shall provide the services of a Technical 

Representative who shall assist Contractor and Engineer by providing technical 

opinions on the adequacy of materials and methods of installation based on 

Working Drawings approved by Engineer. 

2. Provide such services during the time of delivery, storage, handling and installation 

of all caulking and sealant system components. 

3. Test caulking and sealants for compatibility with the substrates specified for 

conformance to FS TT S 0027, and recommend remedial procedures as required. 

C. Installer Qualifications:  Engage a single installer skilled, trained and with successful 

experi¬ence in the application of the types of material required and who agrees to 

employ only tradesmen with specific skill and successful experience in this type of work. 

D. Performance Criteria:  Do not provide exposed caulking and sealant work for metal 

batten roofing, sheet metal flashing and trim or custom preformed metal siding work in 

order to render the work watertight.  These construction systems shall be detailed, 

fabricated and provided such that they are inherently watertight without the use of 

additional caulking, sealant, elastomer¬ic compounds, asphaltic compounds or other 

similar materials. 

E. Compatibility:  Before purchase of each specified sealant, investigate its compatibility 

with the joint surfaces, joint fillers and other materials in the joint system.  Provide only 

materials (manufacturer's recommended variation of the specified materials) which are 

known to be fully compatible with the actual installation condition, as shown by 

manufacturer's published data or certification. 

 

1.07 DELIVERY, STORAGE AND HANDLING 

A. Deliver materials in caulking and sealant manufacturer's original unopened and 

undamaged containers, with information accurately representing container contents as 

approved by Engineer at time of Working Drawing and Samples submissions. 

B. Include the following information on the label: 

0
1

0
2

1
9
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1. Name of material and supplier. 

2. Formula or specification number, lot number, color and date of manufactures. 

3. Mixing instructions, shelf life and curing time when applicable. 

4. Failure to comply with these requirements shall be sufficient cause for rejection of 

the material in question, by Engineer, and his requiring its removal from the site.  

Supply new material conforming to the specified requirements at no additional 

expense to the Owner. 

C. Store materials in location protected from freezing or damages.  

D. Do not use materials which are outdated as indicated by shelf life. 

E. Reject and remove from the site materials within broken or damaged packaging. 

F. Do not open containers or mix components until necessary preparatory work and 

priming has been completed. 

G. Handle materials carefully to prevent inclusion of foreign materials. 

 

PART 2 – PRODUCTS 

2.01 MATERIALS 

A. Sealants 

1. Type 1: Multi-component, non-sag, low-modulus polyurethane rubber sealant 

meeting ASTM C-920, Type M, Grade NS, Class 25, use NT, M, A, and O. 

Capable of withstanding 50% in extension or compression such as Sikaflex-2C 

NS/SL, Sika Corporation, or Sonolastic NP-2, Sonneborn, or DynaTrol II by Pecora 

Corporation. 

2. Type 2: Single component polyurethane sealant meeting ASTM C-920, Type S, 

Grade NS, Class 25, Use NT, M, A, and O. Capable of withstanding 25% in 

extension or compression such as Sikaflex 1A by Sika Corporation, DynaTrol 1-XL 

by Pecora Corporation, or Sonolastic NP-1 by Master Builders Solutions. 

3. Type 3: Single component, low-modulus moisture curing silicone meeting ASTM 

C-920, Type S, Grade NS, Class 25, Use NT, M, G, and A. Capable of 

withstanding 50% extension and compression. Pecora 890 by Pecora Corporation, 

Sonolastic Omni Seal by Master Builders Solutions. 
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4. Type 4: Single component, mildew resistant, moisture-curing silicone meeting 

ASTM C-920, Type S, Grade NS, Class 25, Use NT, M, G, and A. Pecora 898 by 

Pecora Corporation, Sonolastic Omni Plus by Master Builders Solutions. 

5. Type 5: Single component, acrylic latex meeting ASTM C-834. AC-20+ Silicone by 

Pecora Corporation, Sonneborn Sonolac by Master Builders Solutions. 

6. Type 6: High grade butyl sealant meeting Federal Specification TT-S-00-1657. BC-

158 by Pecora Corporation or equal. 

7. Type 7: Multi-component chemical resistant polysulfide sealant conforming to 

ASTM C-920, Type M, Grade NS, Class 25 such as Deck-O-Seal by W.R. 

Meadows, Tammsflex by DuraJoint Concrete Accessories, or Synthacalk GC2+ by 

Pecora Corporation. 

8. Type 8: Nonsag, Multi Component, traffic grade polyurethane sealant meeting 

ASTM C920, Type M, Grade NS, Class 25, use T, M, A, and O. DynaTread by 

Pecora Corporation, MasterSeal CR 195 by Master Builders Solutions. 

B. Primer: Non-staining primer recommended by sealant manufacturer for the substrates 

on this project. 

C. Backer Rod: Closed cell foam, nonreactive with caulking materials, non-oily, and 

approved by the sealant manufacturer. Minimum density shall be 2.00 pounds per cubic 

foot. Use no asphalt or bitumen-impregnated fiber with sealants. 

D. Sill Sealer: Ribbed, closed-cell, polyethylene foam meeting ASTM D3575, such as 

ProPink ComfortSeal by Owens Corning, Styrofoam Brand Sill Seal by Dupont, 

Reflectix, Inc. or approved equal.  

E. Joint Cleaner: Recommended by sealant or caulking compound manufacturer. 

F. Bond breaker: Either polyethylene film or plastic tape as recommended by the sealant 

manufacturer. 

G. Color: Where manufacturer’s standard colors do not closely match materials being 

sealed, provide a custom color. 

H. Entry Panels, with 4” (102 mm), 5” (127 mm), 6” (152 mm) diameter ports for all interior 

and exterior wall installations. The aluminum panels shall be powder coated in a color as 

selected by the Engineer (minimum 12 colors) and furnished with Sealing Caps and 

installation hardware, including #14 stainless steel screws, finishing washers, and plastic 

anchors. Acceptable manufacturers shall be as listed below: 

1. Valmont Industries, Microflect, Phone 1-888-880-9191 

2. Or approved equal 
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PART 3 – EXECUTION 

3.01 QUALITY CONTROL 

A. Coordinate work with details shown on approved shop drawings prepared by other 

trades. 

B. Verify conditions in the field. 

C. Schedule work to follow closely the installation of other trades. 

D. Apply sealants and related items in temperatures and dry conditions recommended by 

the manufacturers. 

E. Do not paint sealant, unless recommended by sealant and paint manufacturer. 

3.02 PREPARATION 

A. Protect finished surfaces adjoining by using masking tape or other suitable materials. 

B. Clean and prime joints before starting any caulking or sealing work. 

C. Thoroughly clean joints and spaces of mortar and other foreign materials. Cleaning 

agent shall be Xylol or similar non-contaminating solvent to remove any film from metal 

surfaces. Masonry or concrete surfaces shall be brushed or air jet cleaned. 

D. Joint Requirements 

1. All joints and spaces to be sealed in exterior work shall be less than ½-inch deep 

and not less than 1/4 inch wide. If joints in masonry are less than that specified 

herein, the mortar shall be cut out to the required width and depth. All joints and 

spaces to receive sealant shall be completely prepared and thoroughly dry before 

installation of sealant. 

2. Unless otherwise specified, joints and spaces which are open to a depth of 1/2 

inch or greater shall be solidly filled with back-up material to within 1/4 inch of the 

surface. Back-up material shall be packed tightly and made continuous throughout 

the length of the joints. Bond breaker shall be applied as required. If joints are less 

than ¼-inch deep, the back-up material may be omitted, a bond breaker 

substituted and the joint completely filled with sealant. The back-up material shall 

not project beyond the ¼-inch depth of the open space in any joint. The following 

width-to-depth ratio table shall be adhered to, unless otherwise recommended by 

manufacturer. 

 

 
Sealant Depth 

Joint Width Minimum Maximum 
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¼ inch 1/4 inch 1/4 inch 

Over 1/4 inch to 1/2 inch 1/4 inch Equal to width 

Over 1/2 inch to 1 inch 1/2 inch Equal to width 

Over 1 inch to 2 inches 1/2 inch 1/2 of width 

3.03 APPLICATION 

A. Exercise care before, during, and after installation so as not to damage any material by 

tearing or puncturing. All finished work shall be approved before covering with any other 

material or construction. 

B. Apply sealant by an approved type of gun except where the use of a gun is not 

practicable, suitable hand tools shall be used. Avoid applying the compound to any 

surface outside of the joints or spaces to be sealed. Mask areas where required to 

prevent overlapping of sealant. 

C. All joints shall be waterproof and weathertight. 

D. Point sealed joints to make a slightly concave joint, the edges of which are flush with the 

surrounding surfaces. Exposed joints in the interior side of the door and other frames 

shall be neatly pointed flush or to match adjacent jointing work. 

E. Adjacent materials which have been soiled shall be cleaned immediately and the work 

left in neat and clean condition. 

F. Comply with sealant manufacturer's written instructions except where more stringent 

requirements are shown or specified and except where manufacturer's technical 

representative directs otherwise. 

3.04 ADJUSTMENT AND CLEANING 

A. Remove misplaced sealant compounds promptly using methods and materials 

recommended by the manufacturer, as the work progresses. 

B. Allow sealants to cure and remove protective edging, of doors, louvers, saddles windows 

etc. as directed by the Engineer. 

3.05 SCHEDULE 

Schedule of Sealants 

Application Sealant Color 

Vertical and horizontal expansion and construction 

joints in concrete structures unless noted 

otherwise herein or on Drawings. 

Type 1 
To closely match adjacent surfaces or 

mortar and as selected by the Owner. 
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Schedule of Sealants 

Application Sealant Color 

Vertical and horizontal joints bordered on both 

sides by masonry, precast concrete, natural stone 

or other porous building material, unless noted 

otherwise herein or on Drawings. 

Type 2 
To closely match adjacent surfaces or 

mortar and as selected by the Owner. 

Vertical and horizontal joints bordered on both 

sides by painted metals, anodized aluminum, mill 

finished aluminum, PVC, glass or other non-porous 

building material. 

Type 3 
To closely match adjacent surfaces and 

as selected by the Owner. 

Masonry expansion and control joints less than 

1¼" wide. 
Type 2 

To closely match adjacent surfaces and 

as selected by the Owner. 

Masonry expansion and control joints equal or 

greater than 1¼ inches wide and not to exceed 2”. 
Type 1  

To closely match adjacent surfaces and 

as selected by the Owner. 

Interior – wood trim and finish joints. Type 5 Color to be selected by Owner 

Sanitary areas, joints in ceramic tile, around 

plumbing fixtures, countertops, and back 

splashes.1 

Type 4 
To closely match adjacent surfaces and 

as selected by the Owner. 

Perimeter sealing of doors, windows, louvers, 

piping, ducts, and electrical conduit.2 
Type 2 OR Type 3 

To closely match adjacent surfaces and 

as selected by the Owner. 

Below thresholds. Type 6 Manufacturer's standard 

Submerged in liquids.3,4 Type 1 Manufacturer's standard 

Submerged in liquids with high concentration of 

chlorine (> 2 ppm). 
Type 7 Manufacturer’s standard 

Horizontal Joints exposed to vehicular or 

pedestrian traffic. 
Type 8 To closely match adjacent surfaces. 

Other joints indicated on the drawings or 

customarily sealed but not listed. 

Type 

recommended by 

manufacturer 

To closely match adjacent surfaces and 

as selected by the Owner. 

1 Sealant for Laboratory Countertop shall be as recommended by countertop manufacturer. 
2 Provide UL approved sealants for penetrations thru fire-rated walls and as specified in Section 07 84 00 - Firestopping. 
3 Sealants which will come in contact with potable water shall meet the requirements of NSF 61. 
4 Where sealant will be immersed in liquid chemicals verify compatibility prior to installation of sealant. 

END OF SECTION 
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DIVISION 07 

WATERPROOFING, DAMPROOFING AND CAULKING  

(Filed Sub Bid Required) 

 

SECTION 07 95 00 

EXPANSION JOINT SYSTEM 

PART 1 – GENERAL 

1.01 FILED SUB-BID REQUIREMENTS 

A. This Section is part of the filed sub-bid for Division 07 Waterproofing, Damproofing and 

Caulking. See Division 7 Thermal and Moisture Protection. 

1.02 SECTION INCLUDES 

A. The work shall consist of furnishing and installing waterproof expansion joints in 

accordance with the details shown on the plans and the requirements of the 

specifications.  Preformed seal shall be silicone pre-coated, preformed, pre-compressed, 

self-expanding, sealant and covers system. 

B. This Section includes the following: 

1. Floor expansion joint assemblies. 

2. Wall/ceiling expansion joint assemblies. 

3. Exterior expansion joint seals (above grade). 

C. RELATED WORK SPECIFIED ELSEWHERE 

1. Section 03 15 16  -  Joints In Concrete 

2. Section 05 50 00 - Metal Fabrications. 

3. Section 07 52 00 -  Built-Up Bituminous Roofing 

4. Section 07 90 00 -  Joint Fillers, Sealants and Caulking 
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1.03 REFERENCE SPECIFICATIONS, CODES AND STANDARDS 

A. Without limiting the generality of the Specifications, the Work shall conform to the 

applicable requirements of the following documents: 

1. ASTM B 209 - Specification for Aluminum and Aluminum-Alloy Sheet and 

Plate 

2. ASTM C719 - Adhesion and Cohesion of Elastomeric Joint Sealants, 

Standard Test Method for 

3. ASTM C920 -  Elastomeric Joint Sealants 

4. ASTM C1135 - Determining Tensile Adhesion Properties of Structural 

Sealants, Standard Test Method for 

5. ASTM C1135 - Determining Tensile Adhesion Properties of Structural 

Sealants, Standard Test Method for 

6. ASTM D2000 - Standard Classification System For Rubber Products In 

Automotive Applications 

7. ASTM B221  - Specification For Aluminum And Aluminum-Alloy Extruded 

Bars, Rods, Wire, Profiles, And Tubes 

8. ASTM E814 - Fire Tests of Penetration Fire Stop Systems, Standard 

Test Method for 

9. ASTM E1966 - Method for Fire-Resistive Joint Systems 

10. National Association of Architectural Metal Manufacturers (NAAMM) - Metal 

Finishes Manual 

11. UL 2079 - Tests for Fire Resistance of Building Joint Systems  

1.04 SUBMITTALS 

A. Shop Drawings: Provide the following for each joint system specified and obtain 

approval prior to fabrication and shipment of materials to the job site: 

1. Placement Drawings: Include line diagrams showing plans, elevations, sections, 

details, splices, blockout requirement, entire route of each joint system, and 

attachments to other work. Where joint systems change planes, provide isometric 

or clearly detailed drawing depicting how components interconnect. 
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B. Product Data: Submit copies of manufacturer’s latest published literature for materials 

specified herein for approval, and obtain approval before materials are fabricated and 

delivered to the site. Data to clearly indicate movement capability of cover assemblies 

and suitability of material used in exterior seal for UV exposure. 

C. Samples for Initial Selection:  For each type of joint system indicated. 

1. Include manufacturer's color charts showing the standard range of colors and 

finishes available for each exposed metal and elastomeric seal material. 

D. Certificates – Material test reports from qualified independent testing laboratory 

indicating and interpreting test results relative to compliance of fire-rated expansion joint 

assemblies with requirements indicated. 

1.05 PRODUCT DELIVERY, STORAGE AND HANDLING 

A. Deliver products to site in Manufacturer’s original, intact, labeled containers. Handle and 

protect as necessary to prevent damage or deterioration during shipment, handling and 

storage. Store in accordance with manufacturer’s installation instructions 

1.06 DEFINITIONS 

A. Maximum Joint Width: Widest linear gap a joint system tolerates and in which it performs 

its designed function without damaging its functional capabilities. 

B. Minimum Joint Width: Narrowest linear gap a joint system tolerates and in which it 

performs its designed function without damaging its functional capabilities. 

C. Movement Capability: Value obtained from the difference between widest and narrowest 

widths of a joint. 

D. Nominal Joint Width: The width of the linear opening specified in practice and in which 

the joint system is installed. 

1.07 QUALITY ASSURANCE 

A. Installer Qualifications:  Approved by manufacturer. 

B. Source Limitations: Obtain all architectural joint systems through one source from a 

single manufacturer. 
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C. Product Options: Drawings indicate size, profiles, and dimensional requirements of 

architectural joint systems and are based on the specific systems indicated. Refer to 

Division 01 Section "Product Requirements." 

1. Do not modify intended aesthetic effects, as judged solely by Architect, except with 

Architect's approval. If modifications are proposed, submit comprehensive 

explanatory data to Architect for review. 

D. Loading Characteristics: Provide standard loading covers that are capable of 

withstanding up to 500 lb. point loads at floors.  

E. Fire-Test-Response Characteristics: Where indicated, provide architectural joint system 

and fire-barrier assemblies identical to those of assemblies tested for fire resistance per 

UL 2079, ASTM E814 and/or ASTM E 1966 by a testing and inspecting agency 

acceptable to authorities having jurisdiction. Fire rating not less than the rating of 

adjacent construction. 

F. Manufacturer to provide 5 year warranty for all joint covers. 

1.08 COORDINATION 

A. Coordinate installation of exterior wall expansion joint systems with work of Section 07 

52 00 -Built-Up Bituminous Roofing to ensure that wall transitions are watertight. 

PART 2 – PRODUCTS 

2.01 MANUFACTURERS 

A. Expansion joint cover assemblies shall be manufactured by: 

1. Basis of Design: EMSEAL Joint Systems LTD., 25 Bridle Lane, Westborough, MA. 

2. Nystrom, 9300 73rd Avenue North, Minneapolis, MN. 

3. MM Systems, 50 MM Way - PO Box 98 - Pendergrass, GA. 

2.02 MATERIALS 

A. Seismic Joint Seals, Assemblies 

1. Exterior: 
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a. Vertical: Exterior surfaces (above grade) in coordination with work of Section 

07 52 00 - Built-Up Bituminous Roofing including but not limited to, exposed 

and concealed spaces at exterior concrete, masonry, metal fascia, and 

coping surfaces. Emseal Color Seal or approved equal: 

1) Silicone face seal and back seal.  Face seal color as selected by the 

Engineer. 

2) Single grooved rib at face seal to be center of joint. 

3) Shall be continuous and shall be secured and set in a continuous seal 

or tape as recommended by the manufacturer and approved by the 

Engineer. 

4) Provide manufacturer's prefabricated retainer bracket/metal angle 

assembly at areas as indicated on the Contract Drawings.  Metal angle 

shall be type 316 stainless steel if concealed or if exposed then 

aluminum factory primed, and kynar coated and come prefinished in 

custom color ready to install at Site. 

b. Horizontal:  Concrete foundation and wall and slab surfaces. Emseal DSM-

DS Deck Joint or approved equal. 

1) All exterior concrete slab seal assemblies shall be traffic-grade joint. 

2) Color as selected by Engineer. 

c. All exterior assemblies shall be compatible to permit continuity of exterior 

system components without adversely affecting required fire ratings, water 

tightness or weather tightness of the seals, including but not limited to, 

transitions from walls to floor slabs and walls to roofs. Color as selected by 

Engineer.  

d. All roof expansion joints to be installed as work of Section 07 52 00 - Built-

Up Bituminous Roofing in accordance with manufacture’s requirements.  

2. Interior: 

a. Vertical:  Masonry or concrete wall and column surfaces. Emseal Color Seal 

or approved equal: 

1) Silicone face seal with continuous groove at center at joint. 

2) Color:  As selected by Engineer. 

b. Horizontal:  Ceilings including suspended ceiling. Emseal Color Seal or 

approved equal: 
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1) Silicone face seal with continuous groove at center of joint. 

2) Color as selected by Engineer. 

c. Horizontal:  Floor surfaces. Emseal DSM-DS Deck Joint or approved equal. 

1) All floor seal assemblies shall be traffic-grade joint. 

3. Chemical-Resistant: 

a. Vertical and Horizontal:  Masonry or concrete wall and column surfaces in 

Chemical Storage Areas. Emseal Chemseal or approved equal: 

1) Chemical resistant silicone face seal with continuous groove at center 

at joint. 

2) NSF compliant. 

3) Color:  As selected by Engineer. 

B. Aluminum: ASTM B221, Alloy 6005A-T61, 6063-T5, 6061-T5, 6105-T5 for extrusions; 

ASTM B 209, Alloy 6061-T6, 3003-H14, 5005-H34 for sheet and plate. 

1. Class II, Clear Anodic Finish: AA-M12C22A31  (Mechanical  Finish: nonspecular 

as fabricated; Chemical Finish: etched, medium matte; Anodic Coating: 

Architectural Class II, clear coating 0.010 mm or thicker) complying with AAMA 

611. 

C. Extruded Preformed Seals:  Single or multilayered rubber extrusions as classified under 

ASTM D2000, designed with or without continuous, longitudinal, internal baffles and 

formed to fit compatible frames, in color indicated, or, if not indicated, as selected by the 

Engineer from manufacturer's standard colors. 

D. Elastomeric Sealant:  Manufacturer's standard elastomeric sealant complying with ASTM 

C920, use T, factory-formed and bonded to metal frames or anchor members; in color 

indicated, as selected by the Engineer from manufacturer's custom color to match 

adjoining surfaces. 

1. Abrasion resistance: Maximum 1 percent weight loss, tested to ASTM D4060.  

2. Fuel resistance: Pass ASTM C719 and ASTM C1135. 

E. Exterior Seals:  Typically two single layered flexible extrusions, interior or and polymer 

based seal, as classified under ASTM D2000, retained in a set of compatible frames, in 

color indicated, or, if not indicated, as selected by the Engineer from manufacturer's 

standard colors. 
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F. Adhesive: Epoxy type, furnished by joint seal manufacturer. 

G. Accessories:  Manufacturer's standard anchors, fasteners, set screws, spacers, flexible 

vapor seals and filler materials, drain tubes, adhesive and other accessories compatible 

with material in contact, as indicated or required for complete installations. 

H. Expansion joint sealants shall conform to the applicable requirements of 07 90 00 – Joint 

Fillers, Sealants and Caulking. 

I. Coordinate work adjoining concrete with Section 03 15 16 - Joints in Concrete and 

structural drawing details. 

J. Location of joints in cover system assemblies shall be subject to the Engineer's 

approval. 

K. Anchoring sleeves shall be subject to the Engineer's approval.  The use of plastic anchor 

sleeves shall be prohibited. 

L. Fire Barriers: Any material or material combination, when fire tested after cycling, 

designated to resist the passage of flame and hot gases through a movement joint and 

to meet performance criteria for required rating period. 

M. Moisture Barrier:  7-ply laminate reinforced Polyethylene or approved equal. 

2.03 GENERAL FABRICATION 

A. General: Provide expansion joint systems of design, basic profile, materials, and 

operation indicated. Provide units with capability to accommodate variations in adjacent 

surfaces. 

B. Fabrication: 

1. Provide expansion joint cover assemblies of design, basic profile, materials, and 

operation indicated.  Select units comparable to those indicated or required to 

accommodate joint size, variations in adjacent surfaces, and structural movement.  

Furnish units in longest practicable lengths to minimize number of end joints.  

Provide hairline mitered corners where joint changes directions or abuts other 

materials.  Include closure materials and transition pieces, tee-joints, corner, 

curbs, cross-connections, and other accessories as required to provide continuous 

joint cover assemblies. 
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2. Fabrications shall be custom fabricated as required to suit installation 

requirements and shall conform to the requirements of Section 05 50 00 - Metal 

Fabrications. 

A. Metal Finishes 

1. Comply with NAAMM, Metal Finishes Manual for finish designations and 

application recommendations, except as otherwise indicated.  Apply finishes in 

factory after products are fabricated.  Protect finishes on exposed surfaces with 

protective covering before shipment. 

2. Aluminum Finish: 

a. Clear Anodized Finish - AA-C22A41; medium matte etches finish with 0.7 

mil. Minimum thick anodic coating. 

b. Factory-Primed Concealed Surfaces - Protect concealed metal surfaces that 

will be in contact with concrete and masonry surfaces when installed by 

applying a shop coat of manufacturer's standard primer to contact surfaces.  

Provide minimum dry film thickness of 20 mils. 

B. Dissimilar Materials 

1. Protect dissimilar materials from deleterious interaction by coating with an 

asphaltic or other approved coating as recommended by the manufacturer. 

2.04 EXAMINATION /PREPRATION 

A. Examine surfaces and blockouts where architectural joint systems will be installed for 

installation tolerances and other conditions affecting performance of work. 

1. Proceed with installation only after unsatisfactory conditions have been corrected. 

2. Where necessary, check actual locations of walls and other construction to which 

Work must fit, to determine accurate field measurements before fabrication.  Show 

recorded measurements on final Shop Drawings and coordinate fabrication 

schedule with construction progress to avoid delay of Work. 

3. The Contractor shall make a thorough examination of all surfaces receiving the 

Work of this Section and before starting the installation, notify the Engineer, in 

writing, of any defect which would affect the satisfactory completion of the Work of 

this Section. 

B. Preparation 
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1. The Contractor shall examine the Contract Drawings and Specifications in order to 

ensure the completeness of the Work required under this Section. 

2. The Contractor shall verify all measurements and dimensions at the Site and 

cooperate in the coordination and scheduling of the Work of this Section with the 

Work of related trades, with particular attention given to the installation of items 

embedded in concrete and masonry so as not to delay project progress. 

3. The Contractor shall provide all templates as required to related trade for location 

of all support and anchorage items. 

4. Prepare substrates according to architectural joint system manufacturer's written 

instructions. 

5. Repair concrete slabs and blockouts using manufacturer's recommended repair 

grout of compressive strength adequate for anticipated structural loadings. 

C. Coordinate and furnish anchorages, setting drawings, and instructions for installing joint 

systems. Provide fasteners of metal, type, and size to suit type of construction indicated 

and to provide for secure attachment of joint systems. 

D. Cast-In Frames:  Coordinate and furnish frames to be cast into concrete. 

2.05 INSTALLATION 

A. In addition to requirements of these Specifications, the Contractor shall comply with 

manufacturer's instructions and recommendations as approved by the Engineer for all 

phases of Work, including preparation of substrate, applying materials, and protection of 

installed units. 

B. Provide anchorage devices and fasteners where necessary for securing expansion joint 

cover assemblies to in-place construction, including threaded fasteners with drilled-in-

fasteners for masonry and concrete where anchoring members are not embedded in 

concrete.  Provide fasteners of metal, type, and size to suit type of construction indicated 

and provide for secure attachment of expansion joint cover assemblies. 

C. Perform all cutting, drilling, and fitting required for installation of expansion joint covers.  

Install joint cover assemblies in true alignment and proper relationship to expansion 

joints and adjoining finished surfaces measured from established lines and levels. 

D. Allow adequate free movement for thermal expansion and contraction of metal to avoid 

buckling. 
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E. Set floor covers at elevations to be flush with adjacent finished floor materials.  If 

necessary, shim to level, but ensure base frames have continual support to prevent 

rocking and vertical deflection. 

F. Locate wall, ceiling, and soffit covers in continuous contact with adjacent surfaces.  

Securely attach in place with all required accessories. 

G. Locate anchors at interval recommended by manufacturer, but not less than 3 inches 

from each end and not more than 24 inches on centers. 

H. Maintain continuity of expansion joint cover assemblies with end joints held to a 

minimum and metal members aligned mechanically using splice joints.  Cut and fit ends 

to produce joints that will accommodate thermal expansion and contraction of metal to 

avoid buckling of frames. 

I. Adhere flexible filler materials (if any) to frames with adhesive or pressure-sensitive tape 

as recommended by manufacturer. 

1. Installation of Extruded Preformed Seals - Install scales to comply with 

manufacturer's instruction and with minimum number of end joints. 

2. For straight sections provide preformed scales in continuous lengths. 

3. Vulcanize or heat-seal all field splice joints in preformed seal material to provide 

watertight joints using manufacturer's recommended procedure. 

4. Apply manufacturer's approved adhesive, epoxy, or lubricant-adhesive to both 

frame interfaces prior to installing performed seal. 

5. Seal transitions in accordance with manufacturer's instruction. 

J. Installation of Elastomeric Sealant Joint Assemblies: 

1. Seal all end joints within continuous runs and joints at transitions in accordance 

with manufacturer's directions to provide a watertight installation. 

2. Install exterior flexible seal in standard lengths. 

3. Seal transitions and butt joints in accordance with manufacturer's instructions. 

K. Installation of Seismic Seals: 
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1. Install secondary seals in continuous lengths; vulcanize all filed splice joints in 

secondary seal material to provide watertight joints using manufacturer's 

recommended procedures. 

2. Install primary flexible seals in standard lengths. 

3. Seal transitions and butt joints in accordance with manufacturer's instructions. 

L. Installation of Fire Barrier: 

1. Install fire barrier in accordance with the Massachusetts Building Code and local 

authorities having jurisdiction, as well as UL requirements and using 

manufacturer's recommended procedures. 

2. Install transition and end joints to provide continuous fire resistance and in 

accordance with manufacturer's instructions. 

3. Provide continuity of fire rated construction at all joint system assemblies where 

adjacent construction requires by code or is provided with a fire rating.  Such wall 

assemblies when penetrated by expansion joint systems, the fire rating shall be 

not less than the rating of the fire rated wall, floor or roof construction. 

M. Water Barrier: Provide water barrier at exterior joints and where called for on Drawings.  

Provide drainage fittings where indicated. 

2.06 PROTECTION 

A. Do not remove protective covering until finish work in adjacent areas is complete. When 

protective covering is removed, clean exposed metal surfaces to comply with 

manufacturer's written instructions. 

B. Protect the installation from damage by work of other Sections. Where necessary due to 

heavy construction traffic, remove and properly store cover plates or seals and install 

temporary protection over joints. Reinstall cover plates or seals prior to Substantial 

Completion of the Work. 

END OF SECTION
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SECTION 08 11 13 

STEEL DOORS AND FRAMES 

PART 1 – GENERAL 

1.01 THE REQUIREMENT 

A. Furnish labor, material, equipment and appliances required for complete execution of 

Work shown on Drawings and specified herein. 

1.02 RELATED WORK SPECIFIED ELSEWHERE 

A. Section 04 22 23.23 − Prefaced Concrete Unit Masonry 

B. Section 08 14 00 – Wood Doors 

C. Section 08 71 01 − Finish Hardware 

D. Section 08 81 03 − Glass, Plastic and Glazing 

E. Section 09 90 00 − Painting 

1.03 REFERENCE SPECIFICATIONS, CODES AND STANDARDS 

A. Without limiting the generality of these specifications, the work shall conform to the 

applicable requirements of the following documents: 

1. ANSI/DHI A115 − Series Specifications for Steel Door and Frame Preparation for 

Hardware 

2. ANSI/SDI 100 − Recommended Specifications: Standard Steel Doors and Frames 

3. ASTM A153 − Standard Specification for Zinc Coating (Hot-Dip) on Iron and Steel 

Hardware 

4. ASTM A366/A 366M − Standard Specification for Steel, Sheet, Carbon, Cold-

Rolled Commercial Quality 

5. ASTM A525 − Standard Specification for General Requirements for Steel Sheet, 

Zinc-Coated (Galvanized) by the Hot-Dip Process 

6. ASTM E152 − Standard Methods of Fire Tests of Door Assemblies 

7. NFPA 80 − Standard for Fire Doors and Windows 
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1.04 SUBMITTALS 

A. In accordance with the procedures and requirements set forth in Section 01 33 00 − 

Submittal Procedures, submit the following: 

1. Manufacturer's product data. 

2. Complete layout and installation drawings and schedules with clearly marked 

dimensions. Indicate details of construction, profiles, gauges, reinforcing and 

location of doors and frames. 

3. Certify that shop applied primer is compatible with finish coats specified in Section 

09 90 00 - Painting. 

4. Florida Product Approval for windloads shown on Drawings. 

1.05 QUALITY ASSURANCE 

A. Comply with ANSI/SDI 100. 

B. Locations where fire-rated door and frame assemblies are required, provide assemblies 

which comply with NFPA 80 and have been tested and labeled in accordance with 

ASTM E152 by agency acceptable to governing authorities. 

C. Provide certificate or label for fire-rated doors which exceed sizes tested from a 

independent testing and inspection agency. Certificate or label shall indicate that door 

and frame assembly conforms to the requirements of the design. 

D. Provide stairwell doors which have temperature rise rating of 450 degrees F maximum in 

30 minutes of fire exposure. 

1.06 DELIVERY, STORAGE AND HANDLING 

A. Deliver products boxed or crated suitable for storage. 

B. Store products under cover, raised above ground level, and stacked to prevent warping 

and damage. 

C. Replace items damaged during delivery, storage, or handling. 

PART 2 – PRODUCTS 

2.01 MANUFACTURERS 

A. Subject to compliance with the Specifications, provide products from one of the following 

manufacturers: 

1. Curries Company, Mason City, Iowa 
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2. Amweld Building Products, Inc. 

3. Steelcraft, Cincinnati, Ohio 

2.02 MATERIALS 

A. Steel Sheets: Commercial quality hot or cold rolled. Galvanize sheet steel in accordance 

with ASTM A525, commercial quality, A60 zinc coating, mill phosphatized. 

B. Anchorages: Galvanized steel, minimum 18 gauge. 

C. Fasteners and Inserts: Galvanized units standard with manufacturer. 

D. Primer: Rust-inhibitive coating, suitable to receive finish coatings specified in Section 09 

90 00 - Painting. 

2.03 FABRICATION, GENERAL 

A. Shop-fabricate assemblies to greatest extent possible. 

B. Fabricate exterior and interior doors, frames and louvers from hot-dip galvanized steel. 

C. Where exposed screws and fasteners are used, provide countersunk, flat Phillips-head 

fasteners. 

D. Fabricate exterior, vestibule and other doors indicated to be insulated in the schedule 

with foam in place insulation. Door and frame assembly shall have a maximum 

calculated core U-Value of 0.10 BTU per hour per square foot per degree F in 

accordance with ASTM C518. 

E. Comply with ANSI/DHI A115 series specifications for door and frame hardware 

preparation. Prepare door and frame using final hardware schedule and templates from 

hardware supplier. 

F. Shop Painting 

1. Clean surfaces thoroughly before beginning painting operations, removing rust, 

scale, oil, grease and other contaminants. 

2. Apply primer evenly to provide full protection of all exposed surfaces. 

2.04 STEEL (HOLLOW METAL) DOORS  

A. Provide doors of size and style indicated. 

1. Exterior Doors: SDI-100, Grade III, extra heavy-duty, Model 4, seamless, 16 gauge 

for doors less than four feet wide and 14 gauge for doors greater than four feet 

wide. 
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2. Interior Doors: SDI 100, Grade II, heavy-duty, Model 3, seamless, 18 gauge for 

doors less than four feet wide and 16 gauge for doors greater than four feet wide. 

B. Top and bottom closures on all doors and a weather tight cap on all exterior doors. 

C. Where indicated, provide doors with sightproof and weatherproof louvers with frames 

formed of 18-gauge (minimum) frame and 24-gauge (minimum) galvanized steel blades. 

Provide louvers with 50% free area. Exterior doors indicated to have louvers shall 

include an 18x14 aluminum insect screen. 

D. Glass lite kits shall be provided to accommodate glass shown or specified. Fame 

material shall be 20 gauge (minimum) cold rolled steel with mitered corners. 

2.05 STEEL (HOLLOW METAL) DOOR FRAMES 

A. Fabricate door frames with mitered and welded corners. 

B. Provide concealed fastenings, unless otherwise indicated. 

C. Provide galvanized plaster guards or mortar boxes at back of finish hardware cutouts. 

D. Drill frames to receive three silencers on strike jamb of side swinging doors, and two 

silencers on heads of double doors, unless doors are to receive weatherstripping. 

E. Provide a minimum of three jamb anchors per jamb for doors 96 inches or less in height 

and one additional anchor for each additional 24 inches of height. 

PART 3 – EXECUTION 

3.01 INSTALLATION 

A. All doors and frames specified herein shall be neatly installed in designated locations 

indicated on Drawings. 

B. Install frames in accordance with SDI-105 and as herein specified. 

C. Install doors in accordance with SDI-100 and as herein specified. 

D. Install fire-rated doors and frames in accordance with NFPA 80. 

3.02 PROTECTION AND CLEANING 

A. Provide protection against stains, dirt or damage to the finished installation. Adjust doors 

for proper operation. 

B. Immediately after erection and prior to finish painting, remove rusted or damaged prime 

coat and apply touch-up primer compatible with original primer and final coats. 
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END OF SECTION 
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SECTION 08 14 00 

WOOD DOORS 

PART 1 – GENERAL 

1.01 REQUIREMENT 

A. Furnish all labor, materials, equipment and appliances required to complete installation 

of wood doors as indicated on the drawings and as specified herein. 

1.02 RELATED WORK SPECIFIED ELSEWHERE 

A. Section 06 10 00 − Rough Carpentry 

B. Section 08 41 13 − Aluminum-Framed Entrances and Storefronts 

C. Section 08 71 01 – Finish Hardware 

D. Section 08 81 03 − Glass, Plastic and Glazing 

E. Section 09 90 00 − Painting  

1.03 REFERENCE SPECIFICATIONS, CODES, AND STANDARDS 

A. Architectural Woodwork Institute (AWI). 

B. Window and Wood Door Manufacturers association (WDMA) 

C. ANSI/NWMA I.S.1 − Industry Standard for Wood Flush Doors. 

D. NFPA 80 − Fire Doors and Windows. 

1.04 SUBMITTALS 

A. In accordance with the procedures and requirements set forth in Section 01 33 00 − 

Submittal Procedures and Division 01, submit the following: 

1. Product Data 

2. Shop Drawings showing layout and installation drawings, details of construction, 

profiles, reinforcing and schedules. 

1.05 DELIVERY, STORAGE AND HANDLING 

A. Package materials to protect during shipment from the factory. Protect all hardware 

which may be attached. 
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B. Protect products against damage during delivery, storage, and handling. If site storage is 

necessary, stack materials on blocking clear of ground, tilted to permit water drainage 

and protected from corrosion and construction abuse. 

C. Protect frames and doors after being set. 

PART 2 – PRODUCTS 

2.01 MANUFACTURERS 

A. Graham Manufacturing Corporation 

B. VT Industries 

C. Mohawk Doors 

2.02 MATERIALS 

A. Heavy duty solid core doors five ply stave core construction: 1-3/4 inches thick with 

lifetime guaranteed core. Where fire rated assemblies are required, doors shall be 1-3/4 

inches mineral core with lifetime guarantee. Face veneer species shall be premium 

grade 1/8 inch thickness. Size doors as indicated and detailed on the drawings. Provide 

five inch minimum depth top and bottom rails. Provide 10 inch wide stiles blocks for 

mortise hardware applications. 

B. Compliance: WDMA I.S.1-A. 

1. Aesthetic Grade: Premium 

2. Duty Level: Extra Heavy Duty 

C. Stiles: 

1. Structural Composite Lumber (SCL) With Wood Edge: Compatible species as face 

veneer. 

D. Rails: 

1. Structural composite lumber (SCL). Factory Sealed. 

E. Core: Material: Structural composite lumber 

F. Door Assembly: 

1. Stiles and Rails: Bonded to core. 

2. Sand entire assembly flat as a unit to ensure minimal telegraphing of core 

components through face veneers. 
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G. Veneers: 

1. Apply to crossbanded core in hot press using Type I, exterior, water-resistant 

adhesive 1/16-inch (1.6 mm) minimum high density engineered wood composite 

with no added Urea-formaldehyde. 

2. Species: Red Oak 

3. Match: Book. 

4. Assembly: Balanced. 

H. Finish: UV cured factory finish meets or exceeds WDMA TR-6 and Architectural 

Woodwork Standards (AWS) First Edition. Provide 28 standard colors to be selected by 

Owner. 

I. Provide fire rated doors with metal frames conforming to UL requirements, as specified 

in Section 08 11 13 – Steel Doors and Frames. 

PART 3 – EXECUTION 

3.01 GENERAL 

A. Provide light openings, flush transoms, undercuts, and glass beads (square edge type). 

Premachine doors for hardware, as specified under Section 08 71 01 – Finish Hardware. 

Provide wide stiles and rails as required to accept specified hardware. 

B. Factory match doors for color, graining and other characteristics. Where pair of doors 

occur, provide book match veneer on both faces of doors. Provide doors with 1/2 inch 

thick edge strips of wood species to match face veneer. 

C. Remove and replace all work showing any defects or blemishes. 

3.02 INSTALLATION 

A. Install doors in strict accordance with all pertinent codes and regulations, manufacturer's 

recommendations and instructions. Hang square, plumb and straight and firmly 

anchored in position. Maximum diagonal distortion shall not exceed 1/16 inch measured 

with a straight edge from corner to corner. 

B. Provide fire rated doors with fire rating label attached to door edge. 

C. Provide approved edges for fire rating of meeting stiles for fire rated double door 

assemblies. Provide fire retardant stiles for 20 minute doors in order to preclude use of 

astragal or metal edges. 
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3.03 ADJUST AND CLEAN 

A. Replace or rehang doors that are hingebound and do not operate freely. 

B. Replace doors that do not fit within the allowed clearance. 

C. Replace doors that are warped. 

3.04 GUARANTEE 

A. Manufacturer to submit lifetime guarantee for wood doors installed under this Contract. 

END OF SECTION 
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SECTION 08 15 00 

FIBERGLASS DOORS AND FRAMES 

PART 1 – GENERAL 

1.01 THE REQUIREMENT 

A. Furnish all labor, materials, equipment and appliances required for the complete 

execution of the Work as shown on Drawings and specified herein. 

B. Principal Items of work include: 

1. Fiberglass frames and doors. 

1.02 RELATED WORK SPECIFIED ELSEWHERE 

A. Section 04 22 23.23 − Prefaced Concrete Unit Masonry 

B. Section 08 71 01 − Finish Hardware 

C. Section 08 81 03 − Glass, Plastic and Glazing 

1.03 SUBMITTALS 

A. In accordance with the procedures and requirements set forth in Section 01 33 00 − 

Submittal Procedures, submit the following: 

1. Samples shall include: 

a. Corner sections of frames and trim. 

b. Corner sections of doors. 

c. Finish and color charts. 

2. Shop Drawings shall include, but not be limited to: 

a. Complete layout and installation drawings and schedules with clearly marked 

dimensions. Indicate details of construction, profiles, gauges, reinforcing and 

location of all doors and frames. 

3. Manufacturer's literature. 

1.04 WARRANTY 

A. The Manufacturer shall unconditionally guarantee the fiberglass reinforced-plastic doors 

and frames for five (5) years against failure due to corrosion by environmental 
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conditions. Under this guarantee a new door will be offered replacement or the original 

factory price will be refunded at the discretion of the manufacturer. 

1.05 DELIVERY, STORAGE AND HANDLING 

A. All materials shall be boxed or crated and suitably protected prior to shipment from the 

factory. Protect all hardware which may be attached. 

B. Protect products against damage during delivery, storage, and handling. Stack materials 

on blocking clear of ground, tilted to permit water drainage and protected from corrosion 

and construction abuse. 

C. Frames and doors, after being set shall be protected with heavy Kraft paper or other 

approved means in such manner to prevent damage. Protection shall be maintained until 

such time as directed by the Engineer. 

PART 2 – PRODUCTS 

2.01 ACCEPTABLE MANUFACTURERS 

A. Subject to compliance with the Contract Documents, provide products from one of the 

following manufacturers: 

1. Tiger Doors by Overly 

2. FIB-R-Door Systems 

3. Chem Pruf Door Company 

4. Special Lite Doors 

2.02 MATERIALS 

A. Provide doors and frames from the same manufacturer. 

B. Fiberglass reinforced plastic doors and frames shall be molded in accordance with 

manufacturer’s standard procedures. The doors and frames shall be molded fiberglass 

reinforcement, resin and core material molded together. Window openings, door 

hardware openings and flush hinge recesses shall be molded in. Secondary cutting and 

coating will not be allowed. Continuous reinforcement shall be molded in during the initial 

molding as required for door and frame integrity and hardware support. The 

reinforcement shall be pretapped to receive screws for attachment of hardware. Door 

hardware shall be stainless steel. 

C. Fiberglass reinforcement shall consist of a surfacing mat followed by continuous stand 

mat wrapped around rigid closed cell polyurethane foam core material. The outer 

surface shall consist of 30 mils of high quality commercial grade polyester gel-coat. 
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Fiberglass laminate shall be a minimum of 1/8 inch on all sides and edges. The outer 

surface of the finished door and frame shall have a matte finish and be free of pits, 

porosity, blisters, wrinkles, dry glass, cracks or crazing. 

D. The fiberglass laminate shall have the following minimum physical properties using the 

applicable ASTM Standards. 

 

Tensile strength   9,000 psi   ASTM D638 

Flexural strength   20,000 psi   ASTM D790 

Flexural modulus   1.0x106   ASTM D790 

Impact, Notched Izod foot pound per inch 15.0 ASTM D256 

Barcol hardness 40 min. average  ASTM D2583 

Water Absorption, degrees 24 hours 0.1 percent   ASTM D570 

Average coefficient of thermal expansion 

inch per inch per degree Fahrenheit 
10.5x106   ASTM D696 

Flame Spread 25 or less   ASTM E84 

2.03 FIBERGLASS REINFORCED PLASTIC DOOR FRAMES 

A. FRP frames shall be solid fiberglass. The stop and frame will be molded in one piece. 

The frame shall be integrally gel-coated to the Owner's color when molded.  

B. Hardware Preparations/Internal Reinforcement: Doors shall be reinforced and mortised 

for hardware with a minimum of 1-1/2 inches x 1-1/2 inches of solid fiberglass to allow 

application of hinges and locks, in accordance with the hardware schedule, hardware 

manufacturer’s instructions and templates. Reinforcement Blocking: Non-swelling 

polymer or firestop blocking will be used for all lockset, surface mounted hardware and 

thru-bolted hardware blocking. 

C. The jamb shall be flat on the backside (against the opening) and uniform in thickness as 

to provide a solids, uniform surface against the wall opening. No wood blocks or spacers 

are permitted. 

D. Frame shall meet the industry accepted design details of a standard frame profile which 

is 5-3/4 inches overall jamb depth with a two inch face, 5/8 inch stop and 5/8 inch return 

for both wrap around or butt mounting. 

E. The gel-coat shall be of .025 thick resin rich surface of an isolphthalic or chemical-

resistant polyester resin which is resistant to moisture, ultra violet sunlight and many 

industrial acids, alkalies and solvents and protects the glass reinforcements from 

degradation. In lieu of gel coat approved UV resistant top coat may be provided where 

recommended by manufacturer. 
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2.04 DOORS 

A. Fiberglass doors shall be flush type of 1-3/4 inch thickness. Doors shall be constructed 

with a gel-coat surface of 0.25 resin rich surface of an isophthalic or chemical resistant 

to moisture, ultra violet sunlight and many industrial acids, alkalies and solvents and 

protects the glass reinforcement from degradation. The Fiberglass laminate of 1/8 inch 

thickness shall be the primary structural component of the door. Color shall be selected 

from manufacturer's standard colors. 

B. The core shall be continuously bonded to the laminate for structural support and rigidity. 

To enhance this bond, the core shall be perforated so that resin posts are formed during 

the molding process which additionally ties the outer laminates together. 

C. The fiberglass door shall be formed to size to produce a totally seamless door.  

D. The fiberglass door shall have continuous reinforcement for hinge mounting. The lock 

edge of the door shall be the same reinforcement, except it will be interrupted at the lock 

location for lock installation. The manufacturer shall provide reinforcement for closer 

mounting. Totally encapsulated reinforcements in fiberglass. 

1. The door shall be prepared for hardware specified in Section 08 71 01 − Finish 

Hardware. 

2.05 FIRE RETARDANT 

A. The doors and frame shall be "Fire Resistant" and will not support combustion. 

2.06 ANCHORS 

A. Jamb anchors shall be 14 gauge galvanized, flat, "T" anchors to suit frame size with legs 

not less than three inches by 10 inches. Set anchors at every three masonry courses, a 

minimum of three per jamb. 

B. For cast-in-place concrete, anchor frame jambs with 3/8 inches minimum counter-sunk 

stainless steel bolts into expansion shield or inserts, with crush-proof sleeves. Provide a 

minimum of three per jamb. 

C. Floor anchors at doors shall be 16 gauge galvanized sheet steel at each jamb. Clip type 

anchors with two holes to receive fasteners. 

PART 3 – EXECUTION 

3.01 FRAME INSTALLATION 

A. Install plumb, level and true to line, rigidly secured in openings. Set frames in masonry 

walls prior to beginning masonry work. 
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3.02 DOOR INSTALLATION 

A. Install plumb, level and true to line. Apply and adjust hardware to achieve quiet and 

smooth operation. 

B. Doors shall fit snugly and close without forcing or binding. Door clearances shall not 

exceed 1/8 inch at jambs and heads and meeting stiles at pairs of doors. Clearance 

between bottom of door and finished floor material or threshold shall not exceed 1/4 

inch. Frames shall be manufactured and machined to within 1/32 inch for all dimensions. 

3.03 PROTECTION 

A. Protect installation from damage and touch up scratched areas with same paint used for 

shop coats. Damaged work shall be repaired or replaced. 

END OF SECTION 
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SECTION 08 16 00 

FIBERGLASS MANWAY COVERS 

PART 1 – GENERAL 

1.01  WORK INCLUDED 

A. The Contractor shall furnish, install, adjust, test and place in satisfactory operation the 

fiberglass manway covers as shown on the Contract Drawings and specified herein. 

B. The manway covers shall be constructed of fiberglass reinforced plastic. 

C. The covers shall be suitable for all naturally occurring corrosive conditions to store 

products which are compatible with the resin system used in the corrosion barrier. 

1.02  RELATED WORK 

A. Division 01 – General Requirements 

B. Division 05 – Metals 

1.03 SUBMITTALS 

A. Submittals shall be made in accordance with the requirements of Division 01. Submittals 

shall include:  

1. Shop drawings of all layouts in plan and section including dimensions, weights, 

and construction details.  

2. Information on type of resin and reinforcement used and their manufacturers for 

each service. 

3. Supporting information of NSF 61 certification  

1.04  QUALITY ASSURANCE 

A. The equipment covered by these specifications is intended to be standard equipment of 

proven performance as manufactured by reputable concerns. 

1.05  STORAGE AND PROTECTION 

A. All equipment under this Section shall be stored and protected in accordance with the 

manufacturer's recommendations and the requirements of Division 01. 
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PART 2 –  PRODUCTS 

2.01  GENERAL 

A. All parts of the manway covers furnished shall be amply designed and constructed for 

the maximum stresses occurring during fabrication, transport, and continuous use at 

maximum capacity as indicated in Table 08 16 00-1 at the end of this Section. Materials 

and resins used in the fabrication of the manway covers shall be compatible with the 

chemical service of each tank as indicated in Table 08 16 00-1. 

2.02  MANUFACTURER 

A. The manway covers shall be manufactured by An-Cor Industrial Plastics, R.L. Industries, 

Inc., Belco, Ershigs, Inc., or approved equal. 

2.03  FABRICATION 

A. All fiberglass reinforced plastic manway covers shall be filament wound and/or contact 

molded and shall conform to requirements of ASTM Specifications D3299-88 and/or 

D4097-88. The manway cover shall be one continuous piece.  

B. All covers shall be flanged manways for access into the tanks as indicated in Table 08 

16 00-1. Flanged manways shall be gasketed with a material suitable for the material 

service unless otherwise noted. Manways shall be provided with type 316 stainless steel 

bolts, nuts and washers for all services, unless otherwise noted. All manway covers shall 

be provided with a handle to allow for easy lifting. 

2.04  QUALITY CONTROL 

A. Process and quality control shall be constantly monitored and manufacturer must 

maintain manufacturing and quality control records for each manway cover. 

B. The first layer surface shall be clean, smooth and uninterrupted with no cracks, or 

crazes. 

C. No foreign matter large enough to reach the surface of the first layer is permitted. 

D. The exterior surface of the cover shall exhibit good workmanship; smooth and uniform 

with no exposed fibers, sharp projections or uncoated sanded areas. The exterior 

surface shall be properly cured. 

2.05  MATERIALS 

A. A polyester or vinylester resin of a premium commercial grade shall be used, and 

recommended by the cover manufacturer for the intended service from corrosion test 

data or from the manufacturer's experience with related environments. 
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90398-004/February 2024 08 16 00-3  Fiberglass Manway Covers 

1. A final coat of the recommended resin shall be applied to the manway covers, to 

ensure that the covers are free from crazes or cracks. 

2. All materials shall be NSF 61 certified for use in the treatment of drinking water.   

B. The reinforcing material shall be a commercial grade of glass fiber having a coupling 

agent which shall provide a suitable bond between the glass reinforcement and the resin 

and shall be suitable for the fabrication method used. The reinforcing material shall be 

comparable to that used to generate corrosion resistance. 

C. The laminate comprising the manway cover shall consist of a corrosion resistant barrier 

comprised of an inner surface, interior layer, and a structural layer. 

1. Inner Surface: The inner surface exposed to the chemical environment shall be a 

resin rich layer 0.10 to 0.020 in thick, reinforced with a suitable glass fiber surface 

mat or with a synthetic fiber surface mat, as recommended by the resin 

manufacturer for the intended service. 

2. Interior Layer:  The inner surface layer exposed to the corrosive environment shall 

be followed with a layer composed of resin, reinforced only with noncontinuous 

glass fiber strands applied in a minimum total of 3 oz/ft2. The combined thickness 

of the inner surface and interior layer shall not be less than 0.10 in. 

a. Glass content of the inner liner and the interior combined shall be 27% by 

weight. 

b. The degree of cure of the laminate shall be such as to exhibit a Barcol 

hardness on the inner surface of at least 90% of the resin manufacturer's 

minimum specified hardness for the cured laminate. 

D. Structural Layer 

1. Filament Wound Structural Layer: Subsequent reinforcement shall be continuous 

strand roving of commercial grade of Etype glass fiber with a sizing that is 

chemically compatible with the resin system used. Glass content of this filament 

wound structural layer shall be 50 to 80% weight. Only those constructions 

evaluated for design properties shall be used. 

2. Contact Molded Structural Layer: Subsequent reinforcement shall be comprised of 

1.5 oz/ft2 chopped strand mat or equivalent weight of chopped roving, or shall be 

comprised of chopped strand mat or chopped roving and such additional number 

of alternating plies of 24 oz/yd2 woven roving to a thickness as required to meet 

the physical properties that are used for the design. Each successive ply or pass 

of reinforcement shall be well rolled prior to the application of additional 

reinforcement. Where woven roving is used, chopped strand glass reinforcement 

shall be used as alternating and final layers. All woven roving and chopped strand 
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shall be overlapped. Laps in subsequent layers shall be staggered at least 2.25 in. 

from laps in the preceding layer. 

a. Ultraviolet absorption agent of 0.025 Tinnuvin P or equal shall be added to 

the resin throughout the outer structural wall. 

E. The manway cover fabricator shall submit certified cover design calculations stamped by 

a Professional Engineer. 

2.06  TOOLS, SUPPLIES, AND SPARE PARTS 

A. Furnish all special tools necessary to install, disassemble, service, and repair the 

equipment.  

B. The following spare parts shall be furnished: 

1. One (1) manway gasket for each cover. 

C. Spare parts lists, included with the shop drawing submittal shall indicate specific sizes, 

quantities, and part numbers of the items to be furnished. Terms such as "1 lot of 

packing material" are not acceptable. 

D. Parts shall be completely identified with a numerical system to facilitate parts inventory 

control and stroking. Each part shall be properly identified by a separate number. Those 

parts which are identical for more than one size, shall have the same parts number. 

Spare parts shall be packed in individual, suitable containers clearly labeled with the part 

number; name, quantity, and the equipment for which they are intended. 

E. Spare parts shall be delivered at the same time as the equipment to which they pertain. 

The Contractor shall properly store and safeguard such spare parts until completion of 

the work, at which time they shall be delivered to the Owner. 

PART 3 –  EXECUTION 

3.01  HANDLING AND INSTALLATION 

A. Manway covers shall be handled and installed in accordance with the manufacturer's 

instructions. Covers shall be protected by covering during construction of building 

structure.  

3.02  CLEANING 

A. Prior to acceptance of the work of this section, thoroughly clean all installed materials, 

equipment and related areas in accordance with the General Conditions. 

3.03  INSPECTION AND TESTING 
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A. Shop Tests 

1. Manway covers are to be tested for the degree of surface cure using Barcol 

hardness and acetone sensitivity methods according to ASTM Specification 

D3299-88 or D4097-88. 

2. Manway covers are to be visually inspected for laminate quality and workmanship 

according to ASTM Specification D3299-88 or D4097-88. 

3. Certified copies of the test and inspection reports shall be furnished to the 

Engineer. Reports shall be submitted prior to shipment. No equipment shall be 

shipped to the site until the Engineer approves, in writing, that the reports are 

acceptable. 

B. Field Tests 

1. After the covers have been installed, the associated tank shall be filled with water 

up to the overflow. At this time covers shall be hydrostatically tested for 

watertightness. Any tank which shows any leakage during the tests shall be 

satisfactorily repaired or replaced and retested. No cover will be accepted unless it 

is completely watertight. 

Table 08 16 00-1 

Tank Name/Number 
Number of 

Manway Covers 
Manway 
Diameter 

Nominal Liquid 
Stored 

Maximum Water 
Elevation in Tank 

Filters 

(F-40100, F-40200, F-40300, 

F-40400, F-40500, F-40600, 

F-40700, F-40800, F-40900, 

F-41000, F-41100, F-41200, 

F-41300, F-41400) 

14 30” Filtered Water 477.30 

Floated Solids Tank 

(T-35010, F-35050) 
4 30” DAF Floated Solids 467.00 

END OF SECTION 
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SECTION 08 33 23 

OVERHEAD COILING DOORS 

PART 1 – GENERAL 

1.01 THE REQUIREMENT 

A. Furnish labor, materials, equipment and appliances required for complete execution of 

Work shown on Drawings and specified herein. 

1.02 RELATED WORK SPECIFIED ELSEWHERE 

A. Section 04 22 23.23 - Prefaced Concrete Unit Masonry 

B. Section 05 50 01 - Metal Fabrications 

C. Section 07 90 00 - Joint Fillers, Sealants and Caulking 

D. Section 08 71 01 - Finish Hardware 

E. Section 09 90 00 - Painting 

F. Electrical connections for motors, and accessories are specified in Division 26. 

1.03 SUBMITTALS 

A. In accordance with the procedures and requirements set forth in Section 01 33 00 − 

Submittal Procedures, submit the following: 

1. Manufacturer's literature and installation instructions. 

2. Drawings showing details of the products, connections to adjoining materials, and 

schedules showing sizes and types. 

3. Finish and color samples. 

4. UL certification for fire-rated doors and frames, including oversized doors. 

1.04 PRODUCT DELIVERY, STORAGE AND HANDLING 

A. Deliver products in original and unbroken packages, containers, or bundles bearing the 

name of the manufacturer. 

B. Store materials carefully in an area that is protected from the elements, and in a manner 

that will prevent damage or marring of the door. 

0
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PART 2 – PRODUCTS 

2.01 ACCEPTABLE MANUFACTURERS 

A. Subject to compliance with these specifications provide products from one of the 

following manufacturers: 

1. Cornell Iron Works, Inc. 

2. Atlas Roll-lite Door Corporation. 

3. The Cookson Company. 

4. Overhead Door Corporation. 

5. Raynor Garage Doors 

2.02 MATERIALS 

A. Door Curtains 

1. Provide 7/8 inch (22 mm) foamed-in-place, closed cell urethane insulation in 24 

gauge Grade 40, ASTM A653 galvanized steel curtain slats for total thickness of 

15/16 inch (24 mm) with interlocking sections designed to meet 40 psf minimum 

windload. Provide high strength endlocks on alternating slats and windlocks as 

required to meet design windload. Bottom bar as recommended by manufacturer 

for type of curtain specified with combination weatherstrip and reversing edge for 

motor operated doors. 

2. Flame Spread Index of 0 and a Smoke Developed Index of 10 as tested per ASTM 

E84. 

3.  R-value: 8.0. 

4. STC Rating: up to 30 for the entire assembly, evaluated per ASTM E90 and based 

on testing a complete, operable assembly. 

B. Guides 

1. Form from galvanized structural steel angles with a minimum 3/16 inch thickness. 

Provide windlock bars as required to meet design windload. Attach guides to jamb 

with not less than 3/8 inch steel bolts anchored not more than 30 inches on center. 

C. Counterbalance Assembly 

1. Counterbalance by means of adjustable steel helical torsion springs, mounted 

around a steel shaft and mounted in a spring barrel and connected to the door 
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90398-004/February 2024 08 33 23-3  Overhead Coiling Doors 

curtain with the required barrel rings. Use grease -sealed ball bearings or self-

lubricating graphite bearings for all rotating members. 

a. Fabricate spring barrel of hot-formed, structural-quality carbon steel, 

galvanized welded or seamless pipe, of sufficient diameter and wall 

thickness to support the roll-up of curtain without distortion of slats and limit 

barrel deflection to not more than .03 inches per foot of span under full load.  

b. Fabricate spring balance of one or more oil-tempered, heat-treated steel 

helical torsion springs. 

c. Fabricate torsion rod for counterbalance shaft of case-hardened steel, of 

required size to hold the fixed spring ends and carry the torsional load. 

d. Provide mounting brackets of manufacturer's standard design, either cast 

iron or cold-rolled steel plate with bellmouth guide groove for curtain. 

D. Door Hoods 

1. Formed of 24 gauge galvanized steel with baked on polyester primer. Form to 

enclose coiled curtain at opening head. Reinforce top and bottom edges. Provide 

closed ends for surface mounted units. Provide intermediate supports as required 

to prevent excessive sag. 

E. Operation: Provide motor operator with auxiliary hand chain. 

1. Endless ASTM A 123, Grade 85 zinc coating hot-dip galvanized hand chain of 

length so bottom of chain is four feet above finished floor. Provide sprockets and 

reduction gears for ease of operation and a maximum pull of 35 pounds. 

2. Provide heavy duty motor operator, 120v, single phase, with open drip-proof 

motor, removable without affecting auxiliary hand chain or setting of limit switches. 

Furnish motor complete with controller, over-current protection and push-button 

station marked "Open-Close-Stop". Provide explosion-proof motor operator and 

accessories at screenings/grit facility. 

F. Locks: Provide with a slide bolt lock.  

G. Weatherstripping 

1. Equip bottom bar with vinyl weatherstrip. Provide motor operated doors with vinyl 

sensing/weather edge interlocked with motor to reverse the door if sensing edge 

encounters an obstruction. Equip end guides with weatherstripping to seal exterior 

face of door curtain. Equip hood with neoprene air baffle to close top of hood with 

curtain. 

H. Finish 
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1. Slats (interior and exterior slats) shall receive manufacturer’s premium factory 

applied powder coat system. Top coat is a polyester based structured wear 

resistant clear powder coat of 2.5-3.5 mils cured film thickness. ASTM D-3363 

pencil hardness: 2H or better. Tested per ASTM B117. Base coating is a polyester 

powder coating as selected by Engineer from manufacturer’s color range. 

2. Galvanized steel used for all other components with the exception of aluminum 

slats to be ASTM A 123, Grade 85 zinc coating, hot-dip galvanized chemically 

cleaned and baked-on polyester powder coat; minimum 2.5 mils (0.065 mm) cured 

film thickness. Parts inaccessible after installation shall be given an additional coat 

in the shop. Color shall be selected by Owner from full range of colors. 

PART 3 – EXECUTION 

3.01 INSPECTION 

A. Examine substrates and adjoining conditions, where roll-up door is to be installed. 

Correct unsatisfactory conditions prior to proceeding with the work. 

3.02 INSTALLATION 

A. Install units and operating equipment complete with necessary hardware, jamb, and 

head moldings, anchors, inserts, hangers and equipment supports in accordance with 

final approved shop drawings, manufacturer's printed instructions and as specified 

herein. 

B. Field touch-up shop applied finishes of surfaces scratched or abraded during installation. 

C. Do all cutting, drilling, fitting and other work of similar character required for fitting and 

setting units in connection with this work and adjoining work of other trades. 

3.03 PROTECTION, CLEANING AND ADJUSTMENT 

A. Protect units prior, during and after installation. 

B. After installation, lubricate, test and adjust to operate easily and freely from warps, twists 

or distortion and weathertight fit. 

END OF SECTION 
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DIVISION 08 

METAL WINDOWS 

(FILED SUB BID REQUIRED) 

 

SECTION 08 40 00 

BASIC METAL WINDOWS REQUIREMENTS 

PART 1 – GENERAL 

1.01 DEFINITIONS 

A. FSB  Filed Sub-Bid(der) 

B. FSSB   Filed Sub-Sub Bid(der) 

1.02 FILED SUB-BID REQUIREMENTS 

A. A sub-bid submitted for the work of Division 08 – Metal Windows shall include the 

complete work specified in all of the following Sections:  

1. 08 41 13 - Aluminum-Framed Entrances and Storefront 

2. 08 44 13 - Glazed Aluminum Curtain Wall System 

B. FSB shall comply with the requirements of Massachusetts General Laws c. 149, §44F, 

shall be submitted on the form provided in Section 00 40 01 – Forms for Filed Sub-Bid, 

at the time specified in Section 00 11 00 – Advertisement for Bids, and shall be 

accompanied by a bid deposit complying with the requirements of Massachusetts 

General Laws cc. 149, §44B(2) and all other documents required by Section 00 20 00 – 

Instructions to Bidders. 

C. The work of Division 08 - Metal Windows is indicated on Drawing Nos Drawing Nos. G-

002 through G-005 – Index of Drawings and is listed on the Drawing title block on 

individual Drawings. Drawings that are denoted in the title block as requiring a Filed Sub-

Bid Contractor shall require a Filed Sub-Bid Contractor for the work shown in whole or in 

part of the Drawing.: 

D. Staging and Scaffolding: 

1. Hoisting Equipment: The METAL WINDOWS SUBCONTRACTOR shall furnish, 

install and maintain all mechanical hoisting equipment, operating personnel and 

rigging required for the execution of the Work as specified in this Section. 
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2. Staging, Planking and Scaffolding: The METAL WINDOWS  SUBCONTRACTOR 

shall furnish, install and maintain all staging, planking and scaffolding up to eight 

feet in height required for the Work in this Section. 

1.03 RELATED WORK 

A. Division 01 − General Requirements 

B. Section 01 33 00 − Submittal Procedures 

C. Section 01 74 00 − Cleaning and Waste Management 

D. Section 07 90 00 − Joint Fillers, Sealants, and Caulking 

E. Section 08 81 03 – Glass, Plastic and Glazing 

PART 2 – PRODUCTS 

A. (NOT USED) 

PART 3 – EXECUTION 

(NOT USED) 

 

END OF SECTION 
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and Storefront 

DIVISION 08 

METAL WINDOWS 

(FILED SUB BID REQUIRED) 

 

SECTION 08 41 13 

ALUMINUM-FRAMED ENTRANCES AND STOREFRONT 

PART 1 – GENERAL 

1.01 FILED SUB-BID REQUIREMENTS 

A. This Section is part of the filed sub-bid for Division 08 – METAL WINDOWS. See 

Division 08 Openings. 

1.02 THE REQUIREMENTS 

A. This section describes the general requirements for a complete thermally broken 

aluminum storefront system, thermally broken aluminum windows, integrated 

sunshades, and thermally broken aluminum-framed entrances. Furnish all labor, 

materials, equipment and appliances required for the complete execution of Work as 

shown on the Drawings and specified herein. 

B. Architectural Thermally Broken Aluminum Storefront Entrances, Thermally Broken 

Aluminum Windows, Integrated Sunshades, and Thermally Broken Aluminum-Framed 

Entrances shall include concealed connectors, flashings, perimeter trims, stools, 

accessories, shims and anchors, perimeter sealing of storefront units, weeps, support 

brackets, expansion devices, dry-seal joint gaskets, and miscellaneous components 

recommended by the manufacturer specified for a complete water- and weathertight 

permanent installation complying with all governing codes and the requirements of this 

Section whether or not shown. 

C. Interior Aluminum Storefront Systems fabricated without thermal brake in frame 

assembly. Located where the frames are exposed to the interior on both sides of the 

Aluminum Storefront Systems shall include concealed connectors, flashings, perimeter 

trims, stools, accessories, shims and anchors, perimeter sealing of storefront units, 

support brackets, expansion devices, dry-seal joint gaskets, and miscellaneous 

components recommended by the manufacturer specified for a complete permanent 

installation complying with all governing codes and the requirements of this Section 

whether or not shown 

D. Interior Aluminum Storefront Entrances fabricated without thermal brake in entrance 

assembly. Located where the entrances are exposed to the interior on both sides of the 

Aluminum Storefront Entrance shall include concealed connectors, flashings, perimeter 
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and Storefront 

trims, stools, accessories, shims and anchors, perimeter sealing of storefront units, 

support brackets, dry-seal joint gaskets, and miscellaneous components recommended 

by the manufacturer specified for a complete permanent installation complying with all 

governing codes and the requirements of this Section whether or not shown 

E. Contractor shall supply a full scale job mock-up of all systems proposed as work of the 

this section before proceeding with the Work and all labor, materials, equipment and 

incidentals as shown, specified and required to furnish, install and place into satisfactory 

service all components of the aluminum storefront system, interior aluminum storefront 

system and aluminum-framed entrance Work. 

1.03 RELATED SECTIONS 

A. Section 07 26 13 - Above-Grade Vapor Retarders 

B. Section 07 90 00 - Joint Fillers, Sealants and Caulking 

C. Section 08 44 13 - Glazed Aluminum Curtain Wall System 

D. Section 08 71 01 - Finish Door Hardware 

E. Section 08 81 03 - Glass, Plastic and Glazing 

1.04 REFERENCES 

A. MSBC - Massachusetts State Building Code 

B. ASTM B209 - Aluminum and Aluminum-Alloy Sheet and Plate, Standard 

Specification for 

C. ASTM B221 - Aluminum and Aluminum-Alloy Extruded Bars, Rods, Wire, 

Profiles, and Tubes, Standard Specification for 

D. ASTM B 429 - Aluminum-Alloy Extruded Structural Pipe and Tube, Standard 

Specification for 

E. ASTM C542 - Lock-Strip Gaskets, Standard Specification for 

F. ASTM E283 - Determining the Rate of Air Leakage Through Exterior Windows, 

Curtain Walls and Doors Under Specified Pressure Differences Across the Specimen, 

Standard Test Method for 

G. ASTM E330 - Structural Performance of Exterior Windows, Doors, Skylights and 

by Uniform Static Air Pressure Difference, Standard Test Method for 

H. ASTM E331 - Water Penetration of Exterior Windows, Skylights, Doors, and 

Curtain Walls by Uniform Static Air Pressure Difference, Standard Test Method for 
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and Storefront 

I. ASTM E699 - Agencies Involved in Testing, Quality Assurance, and Evaluating 

Building Components, Standard Specification for 

J. ASTM E1105 - Field Determination of Water Penetration of Installed Exterior 

Windows, Skylights, Doors, and Curtain Walls by Uniform or Cyclic Static Air Pressure 

Difference, Standard Test Method for 

K. AAMA 501.1 - Standard Test Method for Exterior Windows, Curtain Walls and 

Doors for Water Penetration Using Dynamic Pressure 

L. AAMA 501.2 - Field Check of Installed Storefronts, Curtain Walls, and Sloped 

Glazing Systems for Water Leakage 

M. Federal Specification FF-S 92 - Screw, Machine: Slotted, Cross recessed 

Or Hexagon Head 

N. ASCE 7 - Minimum Design Loads for Buildings and Other Structures 

O. Factory Mutual 1-7 - Wind Forces on Buildings and Other Structures 

P. SSPC Paint 12 - Paint Specification No. 12: Cold-Applied Asphalt Mastic 

(Extra Thick Film) 

Q. AWS D1.2 - Structural Welding Code - Aluminum 

R. AWS D10.7 - Recommended Practices for Gas Shielded Arc Welding of 

Aluminum and Aluminum Alloy Pipe 

S. ASCE 7 – 02 - Section 9.6, Minimum Design Loads for Buildings and Other Structures: 

Architectural, Mechanical and Electrical Components and Systems. 

1.05 QUALITY ASSURANCE 

A. Manufacturer/Installer Qualifications: 

1. Engage a single firm for both manufacturing and installing the glazed aluminum 

storefront and entrance systems which can show successful experience in the 

fabrication and erection of custom curtain wall system Work of scope and type 

similar to the required Work and who agrees to employ only tradesmen with 

specific skill and successful experience in this type of Work.  Submit names and 

qualifications to Engineer along with the following information on a minimum of 

three successful projects: 

a. Names and telephone numbers of owners, architects or engineers 

responsible for projects. 

b. Approximate contract cost of the curtain wall system. 
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and Storefront 

c. Amount of area installed. 

B. Testing Agency Qualifications: To qualify for approval, an independent testing agency 

shall demonstrate to Engineer’s satisfaction, based on evaluation of criteria submitted by 

testing agency in conformance with ASTM E 699, that it has the experience and 

capability to satisfactorily conduct the testing indicated without delaying the Work. 

C. Performance Criteria: 

1. General: 

a. Standards:  Comply with applicable standards, recommendations, and 

specified publications of AAMA, ASCE 7 and FM 1-7 except to the extent 

more stringent requirements are specified. 

b. Testing:  Conduct tests using specimens’ representatives of proposed 

materials and construction including perimeter components according to 

AAMA 501 recommendations. 

c. Modifications:  The system requirements shown are intended to establish 

basic dimensions of units, modules, profiles, mullion depths, sight lines, 

support locations of members and the visual design intention.  Within these 

limitations Contractor shall be responsible for the structural adequacy, 

detailing and fabrication of the entire system, including anchorage, and to 

make whatever modifications of, and additions to the details as may be 

required to fulfill the performance requirements as acceptable to Engineer, at 

no additional expense to the Owner.  Maintain the visual design concept as 

shown, including member sizes, profiles, support locations and alignment of 

components. 

2. Loading Analysis Criteria: 

a. Wind Loads: Provide structural analysis, calculations and details indicating 

compliance with the Massachusetts State Building Code, FM 1-7 (based on 

full velocity pressure values), Ground Roughness Category B; ASCE 7-93 

and ASCE 7-88, based on project location, heights and wind speed (MRI 

100 years), Importance Factor Category III Structure, Exposure C. Wind 

Load structural analysis is not required for Interior Aluminum Storefront 

Systems. 

b. Seismic Loads: Provide glazed aluminum storefront, windows, sunshades 

and entrance systems, including anchorage, capable of withstanding the 

effects of earthquake motions calculated according to requirements of the 

Massachusetts State Building Code or ASCE 7, Section 9, whichever are 

more stringent. 
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and Storefront 

c. Dead Loads: Provide glazed aluminum storefront, windows, sunshades and 

entrance systems components that do not deflect an amount which will 

reduce glazing bite below seventy-five (75) percent of required glazing bite 

dimension when carrying full dead load.  Provide a minimum of one eighth 

(1/8) inch clearance between members and top of fixed panels, glazing, or 

other fixed part immediately below.  Provide a minimum of one sixteenth 

(1/16) inch clearance between members and operable windows and doors. 

d. Live Loads: Provide glazed aluminum storefront, windows, sunshades and 

entrance systems, including anchorage, that accommodates supporting 

structure’s deflection from uniformly distributed and concentrated live loads 

indicated without failure of materials or permanent deformation. 

e. Provide detailing and fabrication based on the most stringent combination of 

testing and engineering analysis specified. 

f. Provide complete loading analysis performance calculations and Shop 

Drawings for all system components prepared, signed and stamped with the 

seal of a Licensed Professional Engineer licensed to practice in the State of 

Massachusetts and recognized as an expert in the specialty involved. 

3. Custom die-formed extruded aluminum framing shall incorporate a pressure 

equalization chamber designed to equalize the pressure behind the clamping bars 

with the exterior environment. Custom die-formed extruded aluminum framing shall 

incorporate a continuous air seal at the interior side where the glazing panel is 

supported by the extruded aluminum frame, (not required for Interior Aluminum 

Storefront System). 

4. Deflection of Framing Members, ASTM E330:  Maximum deflection of L/175 at 

center of single span when subjected to one hundred fifty (150) percent of inward 

and outward applicable wind load pressures, with no deformation or damage when 

the load is removed.  Provide concealed stiffeners and custom aluminum tube wall 

thicknesses to prevent greater deflection than specified. 

5. Static Test Pressure Water Penetration Testing, ASTM E331:  No evidence of 

uncontrolled water penetration to the interior of the building through the curtain 

wall work when subjected to a static air pressure difference of ten (10) pounds per 

square foot, (not required for Interior Aluminum Storefront Systems). 

6. Dynamic Test Pressure Water Penetration Testing, AAMA 501.1: No evidence of 
uncontrolled water penetration to the interior of the building through the curtain 
wall work when subjected to a dynamic pressure equal to twenty percent (20%) of 
inward acting applicable wind load pressure as defined by ASCE 7, but not less 
than ten (10) pounds per square foot, (not required for Interior Aluminum 
Storefront Systems). 
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7. Air Infiltration Testing, ASTM E283:  Maximum air infiltration of 0.06 cubic feet per 

minute per square foot of curtain wall area, increased by not more than 0.50 cubic 

feet per minute per linear foot of operable vent crack when subjected to a static air 

pressure difference of 6.24 pounds per square foot, (not required for Interior 

Aluminum Storefront System). 

8. Thermal Movements: Glazed aluminum storefront, windows, sunshades and 

aluminum-framed entrance systems, including anchorage, shall withstand thermal 

expansion and contraction movements of system and supporting elements 

resulting from not less than an ambient temperature change of 120 degrees F, 

which may cause a surface material temperature change of 180 degrees F.  Limit 

the deflection as for wind pressure loading.  Thermal movements shall not cause 

permanent deformation, cracking, opening of joints, undue stress on fasteners, or 

other effects detrimental to weathering performance when tested according to 

AAMA 501.5 for a minimum of 3 cycles, (not required for Interior Aluminum 

Storefront Systems). 

9. The design of the glazed aluminum storefront, windows, and aluminum-framed 

entrance systems, including anchorage, as shown and specified is intended to 

prevent excessive condensation on the indoor faces of the Work, with the heating 

and ventilating system in operation, and under the following conditions. Provide 

curtain wall system detailing and fabrication that achieve and maintain this design 

intention: 

a. Outdoor:  Ambient temperature 0 degree F; 15 mph wind. 

b. Indoor:  Ambient temperature of 75 degrees F; relative humidity of twenty-

five (25) percent. 

c. Excessive condensation is defined as visible water. 

10. Provide internal drainage to lead all infiltrated water to the exterior through weep 

slots.  Provide external drainage to lead all water from aluminum storefront system 

work to grade (not required for Interior Aluminum Storefront System). 

1.06 SUBMITTALS 

A. In accordance with the procedures and requirements set forth in Section 01 33 00 – 

Submittal Procedures, submit the following: 

1. Samples:  Submit for approval the following: 

a. Samples of each type of glazing cap sections of custom die-formed extruded 

aluminum shapes used in the Work. 
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b. Provide cut-a-way samples of vertical to horizontal intersections of each type 

of system component intersection made from 12-inch lengths of full size 

components and showing the proposed details of joinery, anchorage, 

movement, glazing, flashing and drainage. 

c. Engineer reserves the right to require samples showing fabrication 

techniques and workmanship of all component parts, prior to erection of job 

mock up and the detailing and fabrication of accessories and other exposed 

auxiliary items for aluminum storefront and aluminum-framed entrance 

systems Work, before fabrication proceeds. 

d. One of each type fastener employed, with statement of intended use. 

e. Samples will be reviewed by Engineer for color and texture only.  

Compliance with other requirements is the exclusive responsibility of 

Contractor. 

2. Shop Drawings:  Submit for approval the following: 

a. Assembly and erection drawings of the entire aluminum storefront, windows, 

sunshades and entrance systems showing all dimensions, gages, finishes, 

location of joints, connections, fasteners, expansion provisions, and 

locations and types of glazing gaskets, pressure plates and snap covers, 

internal reinforcement and other related items as required.  

b. Provide wall elevations at one half (1/2) inch scale, and full size detail 

sections of every typical composite member.   

c. Coordinate the submittal of Shop Drawings for component parts (as 

specified in other Sections) with this submittal.   

d. Show anchorages and alignments not shown on Shop Drawings of the 

components.   

e. Indicate clearly on Shop Drawings, in a manner highlighted to Engineer, all 

deviations from Contract Documents. 

f. Include calculations of analysis required to show compliance with loading 

requirements, deflection requirements, and movements in the Work 

prepared, signed and stamped with the seal of a Licensed Professional 

Engineer licensed to practice in the State of Massachusetts and recognized 

as an expert in the specialty involved. 

g. Copies of manufacturers' specifications and installation instructions for 

required materials and components which are not included in the other 

submittals specified in other Sections of these Specifications.  Coordinate 
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the submittal of such other data with this submittal, and with the submittal of 

samples required by other Sections. 

3. Maintenance Manual:  Upon completion of the Work, furnish copies of detailed 

maintenance manual including the following information: 

a. Product name and number. 

b. Name, address and telephone number of manufacturer and local distributor. 

c. Detailed procedures for routine maintenance and cleaning. 

d. Detailed procedures for light repairs such as dents, scratches and staining. 

4. Test Reports:  Submit for approval the following: 

a. Certified laboratory test reports for specified performance tests. 

5. Certificates: Submit for approval the following: 

a. Provide copies of material purchase receipts aluminum storefront, windows, 

sunshades and aluminum-framed entrance systems, signed by a certified 

and licensed Notary Public, verifying that material purchased for the Work 

complies with material designations specified as confirmed by Shop 

Drawings approved by Engineer. 

b. Welders certificates indicating that welders comply with requirements 

specified. 

c. Testing Agency Qualifications: Criteria conforming to requirements of ASTM 

E 699. 

6. Guarantee:  Submit for review: 

a. Copies of written guarantees agreeing to replace aluminum storefront, 

windows, sunshades or aluminum-framed entrance work which fails to 

perform or lacks visual design intention shown and specified. 

1.07 SHIPPING, HANDLING AND STORAGE 

A. Delivery of Materials: 

1. Deliver materials components and accessories dry and undamaged, with 

manufacturer’s original protective wrapping intact with information accurately 

representing package contents as approved by Engineer at time of Shop Drawing 

submission. 
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2. Deliver system components in cartons or crated to provide protection during transit 

and job storage. 

3. Inspect products upon delivery for damage. Minor damage may be repaired 

provided the finish items are not damaged. Where finish is damaged, remove 

these items from the site immediately and replace with new undamaged material 

at no additional expense to OWNER.  All damaged material, even if included in the 

finished Work, shall be removed from the Work and replaced with new undamaged 

material at no additional expense to OWNER, even if discovered at the time of 

Final Acceptance. 

B. Storage of Materials: 

1. Do not store system components in contact with concrete or other materials that 

might cause corrosion or staining. 

2. Store components under cover and in an area protected from the weather and with 

good air circulation around each piece. Avoid the use of non-vented plastic or 

canvas shelters which could create a humidity chamber. Immediately remove 

wrapping if it becomes wet. 

3. Store materials in such a way as to prevent damage. Materials which are 

damaged, including warping, scratches, dents, etc. shall be removed from the site. 

C. Handling of Materials: 

1. Do not subject system components to bending or stress. 

2. Do not damage edges or handle material in a manner that will cause scratches, 

warps or dents. 

3. Handle material throughout the duration of the Work using appropriate handwear 

which does not damage finish of items to remain exposed in the finished Work. 

PART 2 – PRODUCTS 

2.01 MANUFACTURERS 

A. Provide manufacturer’s custom units modified as necessary to comply with the details 

shown and the requirements specified herein from the following manufacturers or 

approved equal:. 

1. Kawneer North America (basis of design), 555 Guthridge Ct., Technology 

Park/Atlanta, Norcross, GA 30092. 

2. Oldcastle Building Envelope, 895 Motor Pkwy, Hauppauge, NY 11788. 
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3. YKK AP Commercial Aluminum Building Products, 270 Riverside Pkwy, Suite 100, 

Austell, GA 30168. 

B. Basis of Design Products: 

1. Kawneer 350T Insulpour Thermal Entrances: 

a. Door Type: 350T 

b. Vertical Stile: 3-1/2 inch (88.9 mm) 

c. Top Rail: 3-1/2 inch (88.9 mm) 

d. Bottom Rail: 6-1/2 inch (165.1 mm) 

e. Thickness, Door Members: 0.125-inches (3.2 mm) 

f. Thickness, Glazing Molding: 0.05-inch (1.3 mm) 

g. Depth: 2 1/4-inch (57.2mm) 

2. Kawneer Trifab 450 Framing System (Exterior Aluminum Storefront Systems): 

a. Sightline: 1-3/4 inch (44.5 mm) 

b. System depth: 4-1/2 inch (101.6 mm) 

c. Non-thermal 

d. Glazing Plane: Center 

3. Interior Aluminum Storefront Entrances Kawneer 350 Standard (Interior Aluminum 

Storefront Systems): 

a. Door Type: 350 

b. Vertical Stile: 3-1/2 inch (88.9 mm) 

c. Top Rail: 3-1/2 inch (88.9 mm) 

d. Bottom Rail: 6-1/2 inch (165.1 mm) 

e. Thickness, Door Members: 0.125-inches (3.2 mm) 

f. Thickness, Glazing Molding: 0.05-inch (1.3 mm) 

g. Depth: 1-3/4-inch (44.5mm) 
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2.02 MATERIALS 

A. Aluminum: Extruded 6063-T5 or T6 alloy and temper as recommended by aluminum 

storefront and aluminum-framed door manufacturer to comply with the requirements of 

performance, strength, corrosion resistance, fabrication, application of required finish 

and control of color. 

B. Thermally Broken Aluminum Storefront System: 

1. Aluminum Extrusions: 

a. Not less than 0.070” (1.8 mm) wall thickness at any location for the main 

frame. 

b. Complying with ASTM B221: 6063-T6 alloy and temper. 

c. Recycled Content: Shall have a minimum of 50% mixed pre- and post-

consumer recycled content. 

d. Provide extrusions within commercial tolerances, formed true to details 

shown on the Contract Drawings and free of defects impairing strength, 

durability, color or finish. 

2. Fasteners: Aluminum or nonmagnetic stainless steel must be non-corrosive and 

compatible with aluminum members, trim hardware, anchors, and other 

components. 

3. Anchors, Clips, and Accessories: Anchors, clips, and accessories shall provide 

sufficient strength to withstand the design pressure indicated. 

4. Reinforcing Members: Reinforcing members must provide sufficient strength to 

withstand the design pressure indicated. 

5. Sealant: For sealants required within fabricated storefront system, provide 

permanently elastic, non-shrinking, and non-migrating type recommended by 

sealant manufacturer for joint size and movement. 

6. Tolerances: References to tolerances for wall thickness and other cross-sectional 

dimensions of storefront members are nominal and in compliance with AA 

Aluminum Standards and Data. 

7. Thermal Barrier: Thermal Break with two (2) 1/4" (6.4 mm) separations consisting 

of a two-part chemically curing, high-density polyurethane, which is mechanically 

and adhesively joined to aluminum storefront sections. Thermal break shall be 
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designed in accordance with AAMA TIR-A8 and tested in accordance with AAMA 

505. 

8. Brackets and Reinforcements: Manufacturer's standard high-strength aluminum 

with non-staining, non-ferrous shims for aligning system components. 

9. Anchors, Clips and Accessories: Non-magnetic stainless steel complying with 

ASTM B633 for SC 3 severe service conditions. 

10. Fasteners: Aluminum or nonmagnetic stainless steel must be non-corrosive and 

compatible with aluminum members, trim hardware, anchors, and other 

components. 

11. Anchors, Clips, and Accessories: Anchors, clips, and accessories shall provide 

sufficient strength to withstand the design pressure indicated. 

12. Reinforcing Members: Reinforcing members must provide sufficient strength to 

withstand the design pressure indicated. 

13. Sealant: For sealants required within fabricated storefront system, provide 

permanently elastic, non-shrinking, and non-migrating type recommended by 

sealant manufacturer for joint size and movement. 

14. Tolerances: References to tolerances for wall thickness and other cross-sectional 

dimensions of storefront members are nominal and in compliance with AA 

Aluminum Standards and Data. 

C. Thermally Broken Aluminum-Framed Entrance Doors: 

1. Aluminum Extrusions: 

a. Not less than 0.125" (3.2 mm) wall thickness at any location for the main 

frame and door leaf members 

b. Complying with ASTM B221: 6063-T6 alloy and temper. 

c. Recycled Content: Shall have a minimum of 50% mixed pre- and post-

consumer recycled content. 

d. Provide extrusions within commercial tolerances, formed true to details 

shown on the Contract Drawings and free of defects impairing strength, 

durability, color or finish. 

2. Fasteners: Aluminum or nonmagnetic stainless steel to be non-corrosive and 

compatible with aluminum-framed door members, trim hardware, anchors, and 

other components. 
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3. Anchors, Clips, and Accessories: Aluminum or nonmagnetic stainless steel 

complying with ASTM B 633 for SC 3 severe service conditions; provide sufficient 

strength to withstand design pressure indicated. 

4. Reinforcing Members: Aluminum or nonmagnetic stainless steel complying with 

ASTM B 456 for Type SC 3 severe service conditions; provide sufficient strength 

to withstand design pressure indicated. 

5. Slide-In-Type Weather Stripping: Provide woven-pile weather stripping of wool, 

polypropylene, or nylon pile and resin-impregnated backing fabric. Comply with 

AAMA 701/702.  

6. Weather Seals: Provide weather stripping with integral barrier fin or fins of semi-

rigid, polypropylene sheet or polypropylene-coated material. Comply with AAMA 

701/702. 

7. Thermal Barrier: Shall be utilizing two continuous rows of polypropylene with a 

nominal 7/32" (5.5 mm) separation consisting of a two-part, chemically curing high 

density polyurethane which is mechanically and adhesively bonded to the 

aluminum at door rails and stiles. 

8. Hardware: Provide manufacturer's standard hardware fabricated from aluminum; 

designed to smoothly operate, tightly close, and securely lock aluminum-framed 

entrance doors. Standard hardware to include the following: 

a. Weather-stripping: 

1) Meeting stiles on pairs of doors shall be equipped with two lines of 

weather-stripping utilizing wool pile with polymeric fin.  

2) The door weathering on a single acting offset pivot or butt hung door 

and frame (single or pairs) shall be comprised of a thermoplastic 

elastomer weathering on a tubular shape with a semi-rigid polymeric 

backing and a wool pile with polymeric fin.  

b. Sill Sweep Strips: EPDM blade gasket sweep strip in an aluminum extrusion 

applied to the interior exposed surface of the bottom rail with concealed 

fasteners. 

c. Threshold: Extruded aluminum, thermally broken, with ribbed surface. 

d. Butt Hinges: Powercoated stainless steel with non-removable pin; provide 

EL hinge for access control. 

e. Push/Pull: Architect’s Classic CO-12 pull 
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f. Exit Device: 

g. Closer: 

h. Security Lock/Dead Lock: Flush bolts on inactive leaf 

i. Latch Handle 

j. Cylinder: 

D. Interior Aluminum Storefront Systems 

1. Aluminum Extrusions: 

a. Not less than 0.125" (3.2 mm) wall thickness at any location for the main 

frame and door leaf members 

b. Complying with ASTM B221: 6063-T6 alloy and temper. 

c. Recycled Content: Shall have a minimum of 50% mixed pre- and post-

consumer recycled content. 

d. Provide extrusions within commercial tolerances, formed true to details 

shown on the Contract Drawings and free of defects impairing strength, 

durability, color or finish. 

2. Fasteners: Aluminum or nonmagnetic stainless steel to be non-corrosive and 

compatible with aluminum-framed door members, trim hardware, anchors, and 

other components. 

3. Anchors, Clips, and Accessories: Aluminum or nonmagnetic stainless steel 

complying with ASTM B 633 for SC 3 severe service conditions; provide sufficient 

strength to withstand design pressure indicated. 

4. Reinforcing Members: Aluminum or nonmagnetic stainless steel complying with 

ASTM B 456 for Type SC 3 severe service conditions; provide sufficient strength 

to withstand design pressure indicated. 

5. Slide-In-Type Weather Stripping: Provide woven-pile weather stripping of wool, 

polypropylene, or nylon pile and resin-impregnated backing fabric. Comply with 

AAMA 701/702.  

6. Weather Seals: Provide weather stripping with integral barrier fin or fins of semi-

rigid, polypropylene sheet or polypropylene-coated material. Comply with AAMA 

701/702. 
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7. Hardware: Provide manufacturer's standard hardware fabricated from aluminum; 

designed to smoothly operate, tightly close, and securely lock aluminum-framed 

entrance doors. Standard hardware to include the following: 

a. Weather-stripping: 

1) Meeting stiles on pairs of doors shall be equipped with two lines of 

weather-stripping utilizing wool pile with polymeric fin.  

2) The door weather-stripping on a single acting offset pivot or butt hung 

door and frame (single or pairs) shall be comprised of a thermoplastic 

elastomer weather-stripping on a tubular shape with a semi-rigid 

polymeric backing and a wool pile with polymeric fin.  

b. Sill Sweep Strips: EPDM blade gasket sweep strip in an aluminum extrusion 

applied to the interior exposed surface of the bottom rail with concealed 

fasteners. 

c. Threshold: Extruded aluminum, non-thermally broken, with ribbed surface. 

d. Butt Hinges: Powder coated stainless steel with non-removable pin. 

e. Refer to Section 08 71 01 - Finish Door Hardware, Finish Hardware 

Schedule for hardware provided under work of this Section. 

E. Glazing: Provide glazing to meet the requirements of Section 08 81 03 – Glass, Plastic 

and Glazing. 

1. Glazing Gaskets: Manufacturer's standard compression types; replaceable, 

extruded EPDM rubber. 

2. Spacers and Setting Blocks: Manufacturer's standard elastomeric type. 

3. Bond-Breaker Tape: Manufacturer's standard TFE-fluorocarbon or polyethylene 

material to which sealants will not develop adhesion. 

4. Glazing Sealants: Manufacturer’s standard for joint type. 

a. ASTM C 920 for Type S, Grade NS, Class 25, Uses NT, G, A, and O 

b. Single-component neutral-curing formulation that is compatible with the 

structural sealant and other system components with which it comes in 

contact. 

c. Recommended by structural-sealant, weatherseal-sealant, and aluminum-

framed-system manufacturers for this use. 
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d. Color: Matching structural sealant 

F. Joint Sealants: For installation at perimeter of aluminum-framed systems, as specified in 

Section 07 90 00 – Joint Fillers, Sealants and Caulking. 

G. Bituminous Paint:  Cold-applied asphalt mastic complying with SSPC Paint 12, 

compounded for 30 mil thickness per coat as an electrolytic break between aluminum 

mullions and glazing caps. 

2.03 FABRICATION 

A. General 

1. Take field measurements, prior to start of Shop Drawings and fabrication of curtain 

wall system components.  Do not delay job progress.  Allow for erection tolerances 

corresponding with specified tolerances where final dimensions cannot be 

established before fabrication. 

2. Complete the fabrication and assembly of the aluminum storefront and entrance 

systems at the shop to the greatest extent possible, so as to minimize field cutting, 

splicing, fastening, sealing, finishing and similar Work.  Maintain provisions for 

expansion and movement as required.  Disassemble only as necessary for 

shipment and erection.  Maintain true continuity of line and accurate relation of 

planes and angles.  Provide secure attachment and support at mechanical joints, 

with hairline fit of contacting members. 

3. Provide sizes, shapes and profiles as shown on the Contract Drawings and 

required to fabricate aluminum storefront and entrance systems. 

4. Provide mullions fabricated for field connection at intersections, using screws and 

channel clips furnished by the manufacturer. 

5. Complete the cutting, fitting, forming, drilling and grinding of all metal work prior to 

cleaning, finishing, treatment, and application of coatings. 

6. Reinforce the Work with structural sections as necessary for performance 

requirements, and for support of the system.  Separate dissimilar metals with 

bituminous paint to prevent corrosion.  Separate metal surfaces at moving joints 

with plastic inserts or other non-abrasive concealed inserts which will permanently 

prevent "freeze up" of the joint. 

7. Provide system capable of accommodating one (1) inch insulating glass as shown 

on the Contract Drawings. Provide not less than minimum clearances for thickness 

and type of glass according to requirements specified in Section 08 81 03 – Glass, 

Plastic, and Glazing. 
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8. Components shall be fabricated to drain water penetrating joints, condensation 

occurring in glazing channels, condensation occurring within framing members, 

and moisture migrating within the system to the exterior. 

9. All exposed work shall be matched to produce continuity a flush design between 

adjacent surfaces. Exposed raw edges will not be acceptable. 

B. Thermally Broken Aluminum-Framed Storefront System: 

1. Depth shall not be less than 4.5". 

2. Face dimension shall not be less than 2". 

3. Frame components shall be screw spline construction. 

C. Thermally Broken Aluminum-Framed Entrance Doors: 

1. Fabricate thermally broken aluminum-framed entrance doors that are reglazable 

without dismantling perimeter framing, in sizes indicated on the Contract Drawings. 

Include a complete system for assembling components and anchoring doors.  

2. Door corner construction shall consist of mechanical clip fastening, SIGMA deep 

penetration plug welds and 1" (25.4 mm) long fillet welds inside and outside of all 

four corners. Glazing stops shall be hook-in type with EPDM glazing gaskets 

reinforced with non-stretchable cord. 

3. Accurately fit and secure joints and corners. Make joints hairline in appearance. 

4. Prepare components with internal reinforcement for door hardware. 

5. Arrange fasteners and attachments to conceal from view. 

6. Doors shall have adjusting mechanism in top rail to provide for minor clearance 

adjustments. 

7. Weatherstripping: Provide weather-stripping locked into extruded grooves in door 

panels or frames as indicated on manufactures drawings and details. 

8. Doors shall have a medium stile. 

D. Glazing 

1. Units shall be dry glazed with EPDM gasket on interior and exterior. 

E. Door Hardware 
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1. Hinging shall be heavy duty pivot set. Size and number as recommended by 

manufacturer for heavy service. 

2. Dead bolt with 1 3/8" throw and cylinder in accordance with Section 08 71 00 – 

Finish Hardware. 

3. Single acting concealed overhead closer. 

4. Push/pull hardware shall be ADA compliant.  

5. Aluminum threshold. 

6. Weatherstripping. 

F. Flashing Sheets and Plates: 

1. Provide miscellaneous flashings and closures as required to complete the Work 

and as shown on the Contract Drawings and approved Shop Drawings. 

2. Form shapes with sharp profiles, straight and free of defects or deformation, 

before finishing. 

3. Prepare components to receive concealed fasteners and anchor and connection 

devices. Exposed fasteners for joining and anchoring shall not be approved by 

Engineer. Blind fastening techniques shall be used for fabrication of all aluminum-

framed and glazing assemblies and flashing.  

G. Welding: 

1. Follow recommendations of AWS A5.10, to avoid discoloration at welds.  Grind 

exposed welds smooth and restore mechanical finish.  Remove arises from cut 

edges and ease edges and corners to a radius of approximately 1/64-inch. 

2. Weld components to comply with referenced standards and Shop Drawings.  Weld 

before finishing components. Weld in concealed locations to the greatest extent 

possible. Remove all weld spatter and welding oxides from exposed joint surfaces 

by descaling and grinding. Restore finish to match adjacent surfaces. 

3. Capacitor discharge stud welding techniques shall be used to fasten studs to the 

aluminum and glazed assemblies in order to eliminate marring or discoloration of 

visible side of face sheets. 

H. Dissimilar Metals: On all surfaces where aluminum will come into contact with dissimilar 

metals, concrete or masonry, protect against galvanic action by painting contact 

surfaces with bituminous paint specified. 
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2.04 FINISH 

A. Finish of all exposed areas of aluminum storefront system and aluminum-framed 

entrances and components shall be 70% polyvinylidene fluoride (PVDF) coating 

conforming to AAMA 2605. Colors to be selected by the Architect from manufacturer’s 

premium colors and finish for a maximum of three (3) colors for the Work. 

PART 3 – EXECUTION 

3.01 INSPECTION 

A. Verify that openings are of proper size and plumb, level, and in proper location and 

alignment. Notify the Engineer of any variances. Do not begin work until all unacceptable 

conditions are corrected. 

3.02 INSTALLATION 

A. Use only skilled tradesmen. 

B. Storefront system shall be erected plumb and true, in proper alignment and relation to 

established lines and grades. 

C. Entrance doors shall be securely anchored in place to a straight, plumb and level 

condition. Weatherstripping contact and hardware operation shall be checked and 

adjusted for proper operation and performance. 

D. Apply sealing materials to provide a weather tight installation. 

3.03 ANCHORAGE 

A. Adequately anchor to maintain positions permanently when subject to normal thermal 

movement, building movement and specified windload. 

3.04 PROTECTION AND CLEANING 

A. Protect materials and finish from damage from construction activities and harmful 

substances. When performing final cleaning remove all protective devices and clean in 

accordance with the manufacturer's recommendation. 

END OF SECTION 
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DIVISION 08 

METAL WINDOWS 

(FILED SUB BID REQUIRED) 

 

SECTION 08 44 13 

GLAZED ALUMINUM CURTAIN WALL SYSTEM 

PART 1 – GENERAL 

1.01 FILED SUB-BID REQUIREMENTS 

A. This Section is part of the filed sub-bid for Division 08 – METAL WINDOWS. See 

Division 08 Openings.   

1.02 SUMMARY 

A. This Section describes the general requirements for a complete, custom aluminum 

curtain wall system with concealed connectors.  The custom die-formed, extruded 

aluminum curtain wall system shall be provided with fully thermally isolated indoor and 

outdoor components with ‘rain screen’ pressure equalization chambers, and shall be 

capable of structurally spanning vertically between support locations shown while 

maintaining sight lines established on the Contract Drawings. The complete system shall 

also include concealed connectors and all custom and standard flashings, accessories 

and miscellaneous components recommended by the curtain wall system manufacturer 

specified for a complete water- and weathertight permanent installation complying with 

all governing codes and the requirements of this Section whether or not shown. 

B. The complete glazed aluminum curtain wall system shall also include all fasteners, trim, 

dry-seal joint gaskets, pressure plates, closure plates, custom snap covers, anchors, 

inserts, support brackets, expansion devices, weeps, custom and flashing, fascias, and 

all other custom components as necessary to complete the Work. 

C. Contractor shall supply a job mock-up before proceeding with the Work and all labor, 

materials, equipment and incidentals as shown, specified and required to furnish, install 

and place into satisfactory service all components of the curtain wall system Work. 

1.03 RELATED SECTIONS 

A. Section 07 26 13 - Above-Grade Vapor Retarders 

B. Section 07 90 00    -  Joint Fillers, Sealants and Caulking  

C. Section 08 41 13 - Aluminum-Framed Entrances and Storefront 

D. Section 08 71 01  - Finish Door Hardware 
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E. Section 08 81 03    - Glass, Plastic and Glazing 

1.04 REFERENCES 

A. MSBC   

 - Massachusetts State Building Code 

B. ASTM A123  -

Zinc (Hot-Dip Galvanized) Coatings on Iron and Steel Products, Standard Specification 

for 

C. ASTM B209 - Aluminum and Aluminum-Alloy Sheet and 

Plate, Standard Specification for 

D. ASTM B221 - Aluminum and Aluminum-Alloy Extruded Bars, 

Rods, Wire, Profiles, and Tubes, Standard Specification for 

E. ASTM B 429 - Aluminum-Alloy Extruded Structural Pipe and 

Tube, Standard Specification for 

F. ASTM C542 - Lock-Strip Gaskets, Standard Specification for 

G. ASTM D395 - Rubber Property-Compression Set, Standard 

Test Methods for 

H. ASTM D412 - Vulcanized Rubber and Thermoplastic Rubbers 

and Thermoplastic Elastomers-Tension, Standard Test Methods for 

I. ASTM D573 - Rubber - Deterioration in an Air Oven, 

Standard Test Method for 

J. ASTM D624 - Tear Strength of Conventional Vulcanized 

Rubber and Thermoplastic Elastomers, Standard Test Method for 

K. ASTM D746 - Brittleness Temperature of Plastics and Elasto-

mers by Impact, Standard Test Method for 

L. ASTM D1149 - Rubber Deterioration – Cracking in an Ozone 

Controlled Environment, Standard Test Methods for 

M. ASTM D2240 - Rubber Property-Durometer Hardness, 

Standard Test Method for 

N. ASTM E283 - Determining the Rate of Air Leakage Through 

Exterior Windows, Curtain Walls and Doors Under Specified Pressure Differences 

Across the Specimen, Standard Test Method for 
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O. ASTM E330 - Structural Performance of Exterior Windows, 

Doors, Skylights and by Uniform Static Air Pressure Difference, Standard Test Method 

for 

P. ASTM E331 - Water Penetration of Exterior Windows, 

Skylights, Doors, and Curtain Walls by Uniform Static Air Pressure Difference, Standard 

Test Method for 

Q. ASTM E699 - Agencies Involved in Testing, Quality 

Assurance, and Evaluating Building Components , Standard Specification for 

R. ASTM E1105 - Field Determination of Water Penetration of 

Installed Exterior Windows, Skylights, Doors, and Curtain Walls by Uniform or Cyclic 

Static Air Pressure Difference, Standard Test Method for 

S. AAMA 501.1 - Standard Test Method for Exterior Windows, 

Curtain Walls and Doors for Water Penetration Using Dynamic Pressure 

T. AAMA 501.2 - Field Check of Installed Storefronts, Curtain 

Walls, and Sloped Glazing Systems for Water Leakage 

U. AAMA CW-DG-1 - Curtain Wall Design Guide Manual 

V. AAMA CWG-1 - Installation of Aluminum Curtain Walls 

W. AAMA MCWM-1 - Metal Curtain Wall Manual 

X. AAMA TIR-A9 - Metal Curtain Wall Fasteners 

Y. Federal Specification FF-S-92 - Screw, Machine: Slotted, Cross-recessed Or 

Hexagon Head 

Z. ASCE 7 - Minimum Design Loads for Buildings and Other 

Structures 

AA. Factory Mutual 1-7 - Wind Forces on Buildings and Other Structures 

BB. SSPC Paint 12 - Paint Specification No. 12: Cold-Applied 

Asphalt Mastic (Extra Thick Film) 

CC. AWS D1.2 - Structural Welding Code - Aluminum 

DD. AWS D10.7 - Recommended Practices for Gas Shielded-Arc 

Welding of Aluminum and Aluminum Alloy Pipe 

EE. International Building Code (IBC) 2018, Section 1621 
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FF. II.  ASCE 7 – 02 - Section 9.6, Minimum Design Loads for Buildings and Other 

Structures: Architectural, Mechanical and Electrical Components and Systems. 

1.05 QUALITY ASSURANCE 

A. Manufacturer/Installer Qualifications: 

1. Engage a single firm for both manufacturing and installing the glazed aluminum 

curtain wall system which can show successful experience in the fabrication and 

erection of custom curtain wall system Work of scope and type similar to the 

required Work and who agrees to employ only tradesmen with specific skill and 

successful experience in this type of Work.  Submit names and qualifications to 

Engineer along with the following information on a minimum of three successful 

projects: 

a. Names and telephone numbers of owners, architects or engineers 

responsible for projects. 

b. Approximate contract cost of the curtain wall system. 

c. Amount of area installed. 

B. Testing Agency Qualifications: To qualify for approval, an independent testing agency 

shall demonstrate to Engineer’s satisfaction, based on evaluation of criteria submitted by 

testing agency in conformance with ASTM E 699, that it has the experience and 

capability to satisfactorily conduct the testing indicated without delaying the Work. 

C. Performance Criteria: 

1. General: 

a. Standards:  Comply with applicable standards, recommendations and 

specified publications of AAMA, ASCE 7 and FM 1-7 except to the extent 

more stringent requirements are specified. 

b. Testing:  Conduct tests using specimens’ representatives of proposed 

materials and construction including perimeter components according to 

AAMA 501 recommendations. 

c. Modifications:  The curtain wall system requirements shown are intended to 

establish basic dimensions of units, modules, profiles, mullion depths, sight 

lines, support locations of members and the visual design intention.  Within 

these limitations Contractor shall be responsible for the structural adequacy, 

detailing and fabrication of the entire curtain wall system, including 

anchorage, and to make whatever modifications of, and additions to the 

details as may be required to fulfill the performance requirements as 

acceptable to Engineer, at no additional expense to the Owner.  Maintain the 
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visual design concept as shown, including member sizes, profiles, support 

locations and alignment of components. 

2. Loading Analysis Criteria: 

a. Wind Loads:  Provide structural analysis, calculations and details indicating 

compliance with the Massachusetts State Building Code, FM 1-7 (based on 

full velocity pressure values), Ground Roughness Category B; ASCE 7-93 

and ASCE 7-88, based on project location, heights and wind speed (MRI 

100 years), Importance Factor Category III Structure, , Exposure C. 

b. Seismic Loads:  Provide glazed aluminum curtain wall system, including 

anchorage, capable of withstanding the effects of earthquake motions 

calculated according to requirements of the Massachusetts State Building 

Code or ASCE 7, Section 9, whichever are more stringent. 

c. Dead Loads: Provide glazed aluminum curtain wall system components that 

do not deflect an amount which will reduce glazing bite below seventy-five 

(75) percent of required glazing bite dimension when carrying full dead load.  

Provide a minimum of one eighth (1/8) inch clearance between members 

and top of fixed panels, glazing, or other fixed part immediately below.  

Provide a minimum of one sixteenth (1/16) inch clearance between members 

and operable windows and doors. 

d. Live Loads: Provide glazed aluminum curtain wall system, including 

anchorage, that accommodates supporting structure’s deflection from 

uniformly distributed and concentrated live loads indicated without failure of 

materials or permanent deformation. 

e. Provide detailing and fabrication based on the most stringent combination of 

testing and engineering analysis specified. 

f. Provide complete loading analysis performance calculations and Shop 

Drawings for all curtain wall system components prepared, signed and 

stamped with the seal of a Licensed Professional Engineer licensed to 

practice in the State of Massachusetts and recognized as an expert in the 

specialty involved. 

3. Custom die-formed extruded aluminum framing shall incorporate a pressure 

equalization chamber designed to equalize the pressure behind the clamping bars 

with the exterior environment.  Custom die-formed extruded aluminum framing 

shall incorporate a continuous air seal at the interior side where the glazing panel 

is supported by the extruded aluminum frame. 

4. Based on recommendations of AAMA MCWM-1 provide curtain wall system and 

accessory Work that comply with the following minimum performance 
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characteristics, as verified by independent laboratory tests conducted in 

accordance with the following: 

a. Deflection of Framing Members, ASTM E330:  Maximum deflection of L/240 

at center of single span when subjected to one hundred fifty (150) percent of 

inward and outward applicable wind load pressures, with no deformation or 

damage when the load is removed.  Provide concealed stiffeners and 

custom aluminum tube wall thicknesses to prevent greater deflection than 

specified. 

b. Static Test Pressure Water Penetration Testing, ASTM E331:  No evidence 

of uncontrolled water penetration to the interior of the building through the 

curtain wall work when subjected to a static air pressure difference of ten 

(10) pounds per square foot. 

c. Dynamic Test Pressure Water Penetration Testing, AAMA 501.1: No 

evidence of uncontrolled water penetration to the interior of the building 

through the curtain wall work when subjected to a dynamic pressure equal to 

twenty percent (20%) of inward acting applicable wind load pressure as 

defined by ASCE 7, but not less than ten (10) pounds per square foot. 

d. Air Infiltration Testing, ASTM E283:  Maximum air infiltration of 0.06 cubic 

feet per minute per square foot of curtain wall area, increased by not more 

than 0.50 cubic feet per minute per linear foot of operable vent crack when 

subjected to a static air pressure difference of 6.24 pounds per square foot. 

5. Thermal Movements: Glazed curtain wall system, including anchorage, shall 

withstand thermal expansion and contraction movements of system and 

supporting elements resulting from not less than an ambient temperature change 

of 120 degrees F, which may cause a surface curtain wall material temperature 

change of 180 degrees F.  Limit the deflection as for wind pressure loading.  

Thermal movements shall not cause permanent deformation, cracking, opening of 

joints, undue stress on fasteners, or other effects detrimental to weathering perfor-

mance. 

6. The design of the glazed curtain wall system, including anchorage, as shown and 

specified is intended to prevent excessive condensation on the indoor faces of the 

Work, with the heating and ventilating system in operation, and under the following 

conditions.  Provide curtain wall system detailing and fabrication that achieve and 

maintain this design intention: 

a. Outdoor:  Ambient temperature 0 degree F; 15 mph wind. 

b. Indoor:  Ambient temperature of 75 degrees F; relative humidity of twenty-

five (25) percent. 

c. Excessive condensation is defined as visible water. 
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7. Provide internal drainage to lead all infiltrated water to the exterior through weep 

slots.  Provide external drainage to lead all water from curtain wall work to grade. 

8. Provide ductile detailing for window frame connections that develop the dynamic 

flexural capacity of the framing members to mitigate the hazard associated with 

flying debris. The dynamic flexural capacity is to be determined based on the 

plastic section modulus of section and dynamic yield strength of the materials. 

Apply both the dynamic increase factor (DIF) and static increase factor (SIF) in the 

following table for each respective material to the nominal static yield strengths to 

calculate the dynamic yield strength: 

 

Material DIF SIF 

Steel (Fy=36ksi) 1.29 1.1 

Steel (Fy>36ksi) 1.19 1.1 

6061-T6 Aluminum 1.02 1.14 

6063-T6 Aluminum 1.05 1.24 

D. Job Mock-Up: 

1. Before proceeding with final purchase of materials and fabrication of curtain wall 

components, prepare a mock-up at the project Site, including all components 

shown on Shop Drawings approved by Engineer, indicating the final relationship 

and configurations of the various parts and components and the quality of 

workmanship which shall be achieved in the Work. 

2. Build mock-up full height of opening and one glass lite wide, in a location selected 

by Engineer, and part of an area to receive the Work of this Section. 

3. Include all items that are part of the curtain wall system including anchorages, 

insulating glass, dry-seal joint system construction. 

4. Incorporate materials and methods of fabrication and installation which are 

identical with project requirements.  Install mock-up at locations designated to 

receive curtain wall system in the finished Work.  Accepted job mock-up may be 

incorporated into the finished Work. 

5. Build as many job mock-ups as required to obtain Engineer's acceptance of the 

Work.  Disassemble rejected mock-ups and remove all components from Site.  Do 

not incorporate rejected mock-up components into the Work. 

6. Curtain wall work which proceeds without an approved job mock-up shall be 

stopped, removed without question from Contractor, and a job mock-up prepared 

for Engineer’s approval, at no additional expense to OWNER. 
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1.06 SUBMITTALS 

A. Contractor shall submit samples and Shop Drawings for approval of the Engineer. 

Submittals shall include, but not be limited to:  

1. Samples:  Submit for approval the following: 

a. Samples of each type of glazing cap sections of custom die-formed extruded 

aluminum shapes used in the Work. 

b. Provide cut-a-way samples of vertical to horizontal intersections of each type 

of curtain wall system component intersection made from 12-inch lengths of 

full size components and showing the proposed details of joinery, 

anchorage, movement, glazing, flashing and drainage. 

c. Engineer reserves the right to require samples showing fabrication 

techniques and workmanship of all component parts, prior to erection of job 

mock up and the detailing and fabrication of accessories and other exposed 

auxiliary items for curtain wall system Work, before fabrication proceeds. 

d. One of each type fastener employed, with statement of intended use. 

e. Samples will be reviewed by Engineer for color and texture only.  

Compliance with other requirements is the exclusive responsibility of 

Contractor. 

2. Shop Drawings:  Submit for approval the following: 

a. Assembly and erection drawings of the entire curtain wall system showing all 

dimensions, gages, finishes, location of joints, connections, fasteners, 

expansion provisions, and locations and types of glazing gaskets, pressure 

plates and snap covers, internal reinforcement and other related items as 

required.  

b. Provide wall elevations at one half (1/2) inch scale, and full size detail 

sections of every typical composite member.   

c. Coordinate the submittal of Shop Drawings for component parts (as 

specified in other Sections) with this submittal.   

d. Show anchorages and alignments not shown on Shop Drawings of the 

components.   

e. Indicate clearly on Shop Drawings, in a manner highlighted to Engineer, all 

deviations from Contract Documents. 

f. Include calculations of analysis required to show compliance with loading 

requirements, deflection requirements, and movements in the Work 
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prepared, signed and stamped with the seal of a Licensed Professional 

Engineer licensed to practice in the State of Massachusetts and recognized 

as an expert in the specialty involved. 

g. Copies of manufacturers' specifications and installation instructions for 

required materials and components which are not included in the other 

submittals specified in other Sections of these Specifications.  Coordinate 

the submittal of such other data with this submittal, and with the submittal of 

samples required by other Sections. 

3. Maintenance Manual:  Upon completion of the Work, furnish copies of detailed 

maintenance manual including the following information: 

a. Product name and number. 

b. Name, address and telephone number of manufacturer and local distributor. 

c. Detailed procedures for routine maintenance and cleaning. 

d. Detailed procedures for light repairs such as dents, scratches and staining. 

4. Test Reports:  Submit for approval the following: 

a. Certified laboratory test reports for specified performance tests. 

5. Certificates: Submit for approval the following: 

a. Provide copies of material purchase receipts curtain wall system, signed by 

a certified and licensed Notary Public, verifying that material purchased for 

the Work complies with material designations specified as confirmed by 

Shop Drawings approved by Engineer. 

b. Welders certificates indicating that welders comply with requirements 

specified. 

c. Testing Agency Qualifications: Criteria conforming to requirements of ASTM 

E 699. 

6. Guarantee:  Submit for review: 

a. Copies of written guarantees agreeing to replace curtain wall work which 

fails to perform or lacks visual design intention shown and specified. 

1.07 DELIVERY, STORAGE, AND HANDLING 

A. Delivery of Materials: 
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1. Deliver curtain wall materials, components and accessories dry and undamaged, 

with manufacturer’s original protective wrapping intact with information accurately 

representing package contents as approved by Engineer at time of Shop Drawing 

submission. 

2. Deliver curtain wall system components in cartons or crated to provide protection 

during transit and job storage. 

3. Inspect products upon delivery for damage.  Minor damage may be repaired 

provided the finish items are not damaged.  Where finish is damaged, remove 

these items from the site immediately and replace with new undamaged material 

at no additional expense to OWNER.  All damaged material, even if included in the 

finished Work, shall be removed from the Work and replaced with new undamaged 

material at no additional expense to OWNER, even if discovered at the time of 

Final Acceptance. 

B. Storage of Materials: 

1. Do not store curtain wall system components in contact with concrete or other 

materials that might cause corrosion or staining. 

2. Store curtain wall component under cover and in an area protected from the 

weather and with good air circulation around each piece.  Avoid the use of non-

vented plastic or canvas shelters which could create a humidity chamber.  

Immediately remove wrapping if it becomes wet. 

3. Provide a one fourth (1/4) inch space between curtain wall system components in 

order to promote air circulation. 

C. Handling of Materials: 

1. Do not subject curtain wall components to bending or stress. 

2. Do not damage edges or handle material in a manner that will cause scratches, 

warps or dents. 

3. Handle material throughout the duration of the Work using appropriate handwear 

which does not damage finish of items to remain exposed in the finished Work. 

D. Protection:  Provide continuous protection of materials against damage primarily by 

storing materials under cover and above ground and away from other construction 

traffic. 

E. Scheduling: 

1. Schedule the arrival of curtain wall components and accessories to minimize the 

time they are stored at the site before installation. 
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2. Coordinate with other Work by furnishing Shop Drawings, inserts and similar items 

at the appropriate times for proper sequencing of construction without delays. 

F. Pre-installation Conference:  

1. Prior to the installation of the glazed aluminum curtain wall and associated Work, 

Contractor shall schedule and meet at the Site with the glazed aluminum curtain 

wall installer, the installer of each component of associated Work, the installers of 

substrate construction to receive the Work, the installers of other Work in and 

around curtain wall which must follow the glazed aluminum curtain wall work, 

including mechanical work, Engineer and other representatives directly concerned 

with performance of the Work.  Review foreseeable methods and procedures 

related to the glazed aluminum curtain wall work, including but not necessarily 

limited to, the following:  

a. Review Project requirements, including Drawings, Specifications and other 

Contract Documents. 

b. Review required submittals, both completed and yet to be completed. 

c. Review status of job mock-up. 

d. Review availability of materials, tradesmen, equipment and facilities needed 

to make progress and avoid delays. 

e. Review required inspection, testing, certifying and accounting procedures. 

f. Review weather and forecasted weather conditions, and procedures for 

coping with unfavorable conditions. 

g. Review regulations concerning code compliance, environmental protection, 

health, safety, fire and similar considerations. 

h. Review procedures needed for protection of glazed aluminum window wall 

system during the remainder of the construction period. 

2. Reconvene the meeting at the earliest opportunity if additional information must be 

developed in order to conclude the subjects under consideration. 

3. Record any revisions or changes agreed upon, reasons therefor, and parties 

agreeing or disagreeing with them. 

G. Do not change material gage, mullion spacing or construction details after Shop Drawing 

approval by Engineer. 

H. Provide gages of material specified for all Work or of heavier gage if calculations based 

on performance criteria submitted as part of Shop Drawing approval process indicates 

the need for heavier gage material.  All such substitutions shall be at no additional 
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expense to OWNER.  Where compliance with performance criteria indicates that 

materials of lesser gage or size may be adequate, provide specified gages and sizes as 

minimum acceptable standard.  Where compliance with performance criteria indicates 

the need for materials of greater gage or thickness, provide greater gage or thickness at 

no additional expense to OWNER. 

1.08 SPECIAL WARRANTY PROVISIONS / GUARANTEED PERIODS 

A. Provide written guarantee agreeing to replace curtain wall system Work which fail in 

materials or workmanship within one year of the date of Final Acceptance.  Failure of 

materials or workmanship shall include, but is not limited to, excessive leakage or air 

infiltration, excessive deflections, deterioration of finish or metal in excess of normal 

weathering, and defects in accessories, weatherstripping, and other components of the 

Work.  Imperfections by reason of defective materials, workmanship or arrangement of 

the various parts shall be made good to the satisfaction of OWNER at Contractor's 

expense. 

B. The warranty specified shall not deprive OWNER of other rights OWNER may have 

under other provisions of the Contract Documents and shall be in addition to, and run 

concurrent with, other warranties made by Contractor under requirements of the 

Contract Documents. 

PART 2 – PRODUCTS 

2.01 MANUFACTURERS 

A. Provide manufacturer's custom units modified as necessary to comply with the details 

shown and the requirements specified herein from the following manufacturers or 

approved equal: 

1. Kawneer North America, 555 Guthridge Ct., Technology Park/Atlanta, Norcross, 

GA 30092; 

2. Oldcastle Building Envelope, 895 Motor Pkwy, Hauppauge, NY 11788; 

3. YKK AP Commercial Aluminum Building Products, 270 Riverside Pkwy, Suite 100, 

Austell, GA 30168. 

B. Basis of Design Products: 

1. Kawneer 1620UT Curtain Wall System with 1” (25.44 mm) double-glazed 

insulating glass and spandrel glass: 

a. Sightline: 2-inches (50.8 mm) 

b. System depth: 6-inches (152.4 mm) 
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c. Outside-glazed pressure plate format 

d. Glazing system: Four-sided captured 

e. Glazing Plane: Front 

f. Test to AAMA 501-04 and AAMA 501-06. 

2. Kawneer GlassVent UT Windows (Structural Silicone Glazed): 

a. Window Type: Project-Out or Outswing Casement as indicated on the 

Architectural Drawings. 

b. Window Depth: 3-1/8 inch (79.4 mm) 

c. Overall System Depth: 3-7/8 inch (98.4 mm) 

d. Hardware: Three cam handle operators. 

3. Kawneer Versoleil SunShade Outrigger System: 

a. Type: Provide system compatible with specified aluminum storefront system. 

b. Outrigger: 30 inch (762 mm) Square 

c. Blade: Airfoil 

 

2.02 MATERIALS / EQUIPMENT 

A. General Product Requirements: 

1. Provide manufacturer's custom units modified as necessary to comply with the 

details shown and the requirements specified herein. 

2. Custom fabricate units wherever necessary for size, type and profile, using 

manufacturer's standard detailing only to the extent applicable. 

3. Shop-fabricate each unit complete with framing, gaskets, and flashings, hardware 

and rain drainage accessories, anchorage provisions and other components.  

Disassemble only to the extent required for delivery and installation. 

B. Aluminum Custom Die-Formed Extrusions: 

1. Provide aluminum custom die-formed extruded mullions, pressure plates, and 

glazing stops and trim, as recommended by the curtain wall manufacturer to 

comply with the requirements of performance, strength, corrosion resistance, 

fabrication, application of required finish and control of color. 
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a. Interior and exterior exposed portion of curtainwall system shall be 70% 

polyvinylidene fluoride (PVDF) coating conforming to AAMA 2605. Color to 

be selected by the Architect from manufacturer’s premium colors and finish. 

2. Complying with ASTM B221: 6063-T6 alloy and temper 

3. Provide thicknesses as necessary to comply with performance requirements, but 

not less than the following: 

a. Principal Extrusions:  0.25 inches minimum thickness. 

b. Extruded Glazing Stops and Trim:  0.062 inches minimum thickness. 

c. Vertical and horizontal framing members shall have nominal dimensions as 

shown on the Contract Drawings. 

4. Recycled Content: Shall have a minimum of 50% mixed pre- and post-consumer 

recycled content. 

5. Provide extrusions within commercial tolerances, formed true to details shown on 

the Contract Drawings and free of defects impairing strength, durability, color or 

finish. 

C. Aluminum Sheet Alloy: Shall meet the requirements of ASTM B209. 

D. Thermal Separators:  Provide extruded silicone compatible elastomer that provides a 

minimum 1/4-inch (6.3 m) separation. 

E. Glazing: Provide glazing to meet the requirements of Section 08 81 03 – Glass, Plastic 

and Glazing.  

1. Outside glazed pressure plate format with 1” (25.4 mm) double glazed insulating 

glass. 

2. High-Performance Grade Non-Structural Dry Gasket Glazing: Thermoplastic 

elastomers consisting of a fully vulcanized polyolefinic thermoplastic synthetic 

rubber of a type selected for maximum resistance to ultraviolet wavelength spectra 

exposure complying with the following physical properties: 

a. Hardness, ASTM D 2240: 70 Shore A. 

b. Tensile Strength, ASTM D 412:  1230 psi. 

c. Tear Strength, ASTM D 624:  159 lbs/lin. in. 

d. Elongation, ASTM D 412: 460% 

e. Brittleness Temperature, ASTM D 746:  -75°F. 
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3. Spacers and Setting Blocks: Manufacturer’s standard elastomeric type. 

4. Bond-Breaker Tape: Manufacturer’s standard TFE-fluorocarbon or polyethylene 

material to which sealants will not develop adhesion. 

5. Glazing Sealants: Manufacturer’s standard for joint type. 

F. Fasteners:  Provide type and size required for proper support and performance, 

fabricated in compliance with FS FF-S-92 of non-magnetic stainless steel. 

G. Reinforcing Members: Provide aluminum or non-magnetic stainless steel reinforcing 

members complying with ASTM B456 for Type SC 3 severe service conditions with 

sufficient strength to withstand the design pressure indicated. 

H. Brackets and Reinforcements and Splice Clips:  Provide aluminum brackets and 

reinforcements wherever possible.  Where steel units are required for higher strength 

provide Type 316 stainless steel coated on aluminum contact surfaces with bituminous 

paint. 

I. Sealants: 

1. For sealants required within fabricated curtain wall systems, provide permanently 

elastic, non-shrinking, and non-migrating type recommended by sealant 

manufacturer for joint size and movement. 

2. Vertical and horizontal joints bordered on all sides of curtain wall assemblies to be 

in accordance with 07 90 00 Joint Fillers, Sealants and Caulking. 

J. Bituminous Paint:  Cold-applied asphalt mastic complying with SSPC-Paint 12, 

compounded for 30-mil thickness per coat as an electrolytic break between aluminum 

mullions and glazing caps. 

K. Slip-Joint Linings:  Provide plastic sheets, spacers or bearing pads as required to ensure 

free movement between surfaces where expansion and deflection movements are 

intended.  Provide fluorocarbon resin or equivalent plastic units of the sizes and 

thicknesses recommended by the manufacturer to permanently prevent "freeze-up" of 

joints. 

L. Anchors, Clips, and Accessories: 

1. Non-magnetic stainless steel complying with ASTM B633 for SC 3 severe service 

conditions. 

2. Inserts for Anchorage in Concrete and Masonry:  Furnish non-magnetic stainless 

steel anchors of the type required for proper anchorage based on the structural 

calculations of the curtain wall fabricator. 
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3. Expansion Anchor Devices:  Where inserts have not been provided in supporting 

concrete or masonry structure, provide drilled-in expansion bolt anchors of non-

magnetic stainless steel. 

M. Pressure Plate: Provide aluminum pressure plate fastened to the mullion with stainless 

steel screws. 

N. Aluminum Welding Rods and Electrodes: AWS A5.10. 

O. Tolerances: References to tolerances for wall thickness and other cross-sectional 

dimensions of glazed curtain wall members are nominal and in compliance with  AA 

Aluminum Standards and Data. 

P. Aluminum and Glass Doors: Provide aluminum and glass doors to be constructed with 

the material and finishes of the work of this section and provided as part as the curtain 

wall system by the same manufacturer in accordance with Section 08 41 13 – 

Aluminum-Framed Entrances and Storefronts. 

2.03 FABRICATION / ASSEMBLING / FINISHES 

A. Custom Curtain Wall: 

1. Take field measurements, prior to start of Shop Drawings and fabrication of curtain 

wall system components.  Do not delay job progress.  Allow for erection tolerances 

corresponding with specified tolerances where final dimensions cannot be 

established before fabrication. 

2. Complete the fabrication and assembly of the curtain wall system at the shop to 

the greatest extent possible, so as to minimize field cutting, splicing, fastening, 

sealing, finishing and similar Work.  Maintain provisions for expansion and 

movement as required.  Disassemble only as necessary for shipment and erection.  

Maintain true continuity of line and accurate relation of planes and angles.  Provide 

secure attachment and support at mechanical joints, with hairline fit of contacting 

members. 

3. Provide sizes, shapes and profiles as shown on the Contract Drawings and 

required to fabricate curtain wall system. 

4. Provide mullions as shown on the Contract Drawings, projecting inside the plane 

of the glass with one exterior pressure plate section per million. Attach covers with 

PVC isolators. 

5. Provide mullions fabricated for field connection at intersections, using screws and 

channel clips furnished by the manufacturer. 

6. Complete the cutting, fitting, forming, drilling and grinding of all metal work prior to 

cleaning, finishing, treatment, and application of coatings. 
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7. Reinforce the Work with structural sections as necessary for performance 

requirements, and for support of the system.  Separate dissimilar metals with 

bituminous paint to prevent corrosion.  Separate metal surfaces at moving joints 

with plastic inserts or other non-abrasive concealed inserts which will permanently 

prevent "freeze-up" of the joint. 

8. Provide curtain wall system capable of accommodating one (1)-inch insulating 

glass as shown on the Contract Drawings. Provide not less than minimum 

clearances for thickness and type of glass according to requirements specified in 

Section 08 81 03 – Glass, Plastic, and Glazing. 

9. Components shall be fabricated to drain water penetrating joints, condensation 

occurring in glazing channels, condensation occurring within framing members, 

and moisture migrating within the system to the exterior. 

B. Flashing Sheets and Plates: 

1. Provide miscellaneous flashings and closures as required to complete the Work 

and as shown on the Contract Drawings and approved Shop Drawings. 

2. Form shapes with sharp profiles, straight and free of defects or deformation, 

before finishing. 

3. Prepare components to receive concealed fasteners and anchor and connection 

devices.  Exposed fasteners for joining and anchoring shall not be approved by 

Engineer.  Blind fastening techniques shall be used for fabrication of all curtain 

wall and glazing assemblies and flashing.   

C. Welding: 

1. Follow recommendations of AWS A5.10, to avoid discoloration at welds.  Grind 

exposed welds smooth and restore mechanical finish.  Remove arises from cut 

edges and ease edges and corners to a radius of approximately 1/64-inch. 

2. Weld components to comply with referenced standards and Shop Drawings.  Weld 

before finishing components.  Weld in concealed locations to the greatest extent 

possible.  Remove all weld spatter and welding oxides from exposed joint surfaces 

by descaling and grinding.  Restore finish to match adjacent surfaces. 

3. Capacitor discharge stud welding techniques shall be used to fasten studs to the 

curtain wall and glazed assemblies in order to eliminate marring or discoloration of 

visible side of face sheets. 

D. Finish Coating: 100% Fluoropolymer Resin Powder Coat System. Finish thickness to be 

1.5 to 3.0 mils. Finish to allow zero VOCs to be emitted into facility of application or at 

job site. Finish to adhere to the requirements of AAMA 2604 and as follows. 

1. Furnish manufacturer's twenty (20) year warranty for finish. 
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2. Provide color as selected by Engineer from standard and premium Powder Coat 

colors. 

3. 100% Fluoropolymer Resin Powder Coat System. Finish thickness to be 1.5 to 3.0 

mils.    

4. Finish to allow zero VOCs to be emitted into facility of application or at job site.   

5. Finish to adhere to an AAMA 2604 H Hardness rating. 

6. Furnish manufacturer's twenty (20) year warranty for finish. 

E. Dissimilar Metals: 

1. On all surfaces where aluminum will come into contact with dissimilar metals, 

concrete or masonry, protect against galvanic action by painting contact surfaces 

with bituminous paint specified. 

2.04 SOURCE QUALITY CONTROL / SHOP TESTS 

A. Obtain all curtain wall system components, flashing and accessories from the same 

manufacturer. 

B. Engage a manufacturer who requires that a Technical Representative be present at the 

start of the Work and who requires that the completed Work be inspected by a Technical 

Representative of the curtain wall manufacturer. 

PART 3 – EXECUTION 

3.01 EXAMINATION / PREPARATION 

A. The Contractor shall examine the supporting structure and other elements of the 

substrate and conditions under which the curtain wall system is to be performed and 

notify Engineer in writing of unsatisfactory tolerances which exceed specified limits in 

other Work adjoining curtain wall system, and other conditions detrimental to proper and 

timely completion of the Work.  Do not proceed with erection until unsatisfactory 

conditions have been corrected in a manner acceptable to Engineer. 

B. Verify to Engineer gauge of aluminum extrusions, closures and flashing brought to the 

site by actual measurement of on-site material in the presence of Engineer. 

3.02 INSTALLATION 

A. General: 
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1. Separate dissimilar metals and isolate Work from incompatible substrates by use 

of underlayments specified.  Comply with manufacturer's recommendations for 

other forms of protection of the curtain wall system components against corrosion. 

2. When Work abuts or members into adjacent dissimilar metals, the juncture shall 

be executed in a manner which facilitates drainage.  

3. Provide thermal expansion for running trim, flashings, gutters and other items 

exposed for more than fifteen (15) feet – zero (0) inches continuous length.  

Maintain a watertight installation at expansion seams.  Locate expansion seams at 

ten (10) feet – zero (0) inch intervals, and two (2) feet – zero (0) inch each side of 

corners and intersections and at high points of flashing and trim Work. 

4. Fabricate and install the Work with lines and corners of exposed units true and 

accurate.  Form exposed faces flat and free of buckles, excessive waves and 

avoidable tool marks, considering the temper and reflectivity of the metal.  Provide 

uniform, neat butt joints with backup plates to close back of joint. 

5. Conceal fasteners and expansion provisions in exposed Work, and locate so as to 

minimize the possibility of leakage.  Provide expansion joint systems using only 

metal components. 

6. Provide integrally installed cleat-type anchorages for metal flashings and trim and 

all metal pans, spaced no greater than twelve (12) inches on center and arranged 

to relieve stresses from building movement, and thermal expansion and 

contraction. 

B. Comply with manufacturer’s specifications and recommendations for the installation of 

curtain wall system components as shown on Shop Drawings approved by Engineer. 

C. Do not install component parts that are observed to be defective in any way, including 

warped, bowed, dented, abraded, scratched, gouged and broken members, and 

including glass with edge damage.   

D. Do not cut, or trim, component parts during erection, in a manner which would damage 

the finish, decrease the strength, or result in a visual imperfection or a failure in 

performance of the aluminum curtain wall work.  Return component parts which require 

alteration to the shop for refabrication, if possible, or for replacement by new parts. 

E. Install component parts level, plumb, true to line and with uniform joints and reveals.  

Secure to structure with non-staining and non-corrosive shims, anchors, fasteners, 

spacers and fillers.  Use erection equipment which will not mar or stain finished surfaces, 

and will not damage the component parts. 

F. Apply two coats of bituminous coating of approximately 30-mil dry film thickness per coat 

on concealed contact surfaces of dissimilar materials before installation, wherever there 

is the possibility of corrosive or electrolytic action. 
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G. Anchor component parts securely in place, as shown on approved Shop Drawings, by 

bolting, or other permanent mechanical attachment system, which will comply with 

performance requirements and permit movements which are intended or necessary.  

Install slip-joint linings to ensure movement as intended or necessary. 

H. Clean debris, dust and other substances from behind the aluminum curtain wall as it is 

erected, and provide temporary closures if necessary, to prevent the accumulation of 

such substances in the void spaces within the curtain wall system. 

I. Attach exterior pressure plates.  Install snap covers and sunshades over pressure 

plates. 

J. Install thermal barrier clips before installing covers. 

K. Install glass using dry glazing retainers which provide a firm but resilient clamping grip 

on the glass. 

L. Erection Tolerances: 

1. Limit variations from plumb, level or dimensioned angle to the following: 

a. One eighth (1/8) inch maximum deviation in story height or in ten (10) foot 

vertical or angular run, and in twenty (20) foot horizontal runs. 

b. One fourth (1/4) inch maximum deviation in forty (40) foot runs, all directions. 

2. Limit variations from theoretical member locations shown, based on established 

floor lines and column lines, including variations from plumb and level, to the 

following: 

a. Three eight (3/8) inch total maximum deviation for members at all locations. 

b. One eighth (1/8) inch maximum change in deviation for members for ten (10) 

foot runs, all directions. 

3. Limit offsets in end-to-end and edge-to-edge alignments of adjoining and 

consecutive members, which form planes, continuous runs and profiles, to the 

following: 

a. One sixteenth (1/16) inch maximum offset in flush alignment, including 

members which are to be one half (1/2) inch or less out-of-flush, and 

including members which are separated two (2) inches or less by a reveal or 

protrusion in the plane of the aluminum curtain wall. 

b. One eighth (1/8) inch maximum offset in alignments which are to be 

out- of-flush by more than one half (1/2) inch or separated by a reveal or 

protrusion of more than two (2) inch width. 

La
st

 M
od

ifi
ed

: 0
2/

28
/2

02
4 

at
 1

0:
41

A
M

 E
S

T



 

90398-004/February 2024 08 44 13-21  Glazed Aluminum Curtain Wall System 

3.03 FIELD TESTING / QUALITY CONTROL 

A. Water Spray Test:  Perform test in accordance with AAMA Standard 501.2, except limit 

test area to one bay wide (but not less than 20 feet or more than 40 feet) by one story 

high, located from mid-bay to mid-bay and from mid-story-height to mid-story-height. 

B. Water Penetration Test: In addition to water spray testing the Contractor shall engage a 

qualified independent testing agency, approved by Engineer, to perform additional field 

testing, as follows: 

1. Test areas of installed system shown on the Contract Drawings for compliance 

with system performance requirements according to ASTM E 1105 at minimum 

differential pressure of twenty (20) percent of inward acting wind load design 

pressure as defined by ASCE 7, but not less than 6.24 pounds per square foot. 

C. Air Penetration Test: Test areas of installed system shown on the Contract Drawings for 

compliance with system performance requirements according to ASTM E783. 

D. Depending upon the prevalence or absence of leakage in the initial water penetration 

test, and upon measures adopted by the glazed aluminum curtain wall installer to 

eliminate sources of leakage from subsequently erected work, Engineer will determine 

the necessity, and scope of, additional tests.  In no case will the total of tested area 

amount to less than 1.0 percent, nor more than 10.0 percent of the glazed aluminum 

curtain wall area, except as subsequently authorized by Engineer. 

3.04 ADJUSTING / PROTECTION / CLEANUP 

A. Do not permit construction period traffic near completed curtain wall system. Only the 

original installer shall be permitted in the area of the Work and only as required to 

comply with the Work of this Section. 

B. Maintain the curtain wall system in a clean condition throughout the construction period, 

so that it will be without any evidence of deterioration or damage, other than the effects 

of normal weathering, at the time of Final Acceptance.  Select methods of cleaning 

which will promote the achievement of uniform appearance and stabilized colors and 

textures for materials that weather or age with exposure. 

C. Protect the curtain wall system, including glass, during the remainder of the construction 

period. 

D. Remove and replace with new material curtain wall components which have been 

damaged, including finish, beyond successful repair at no additional expense to 

OWNER. 

E. Immediately before the time of Final Acceptance, clean the curtain wall system 

thoroughly, inside and out.  Demonstrate proper cleaning methods to OWNER’s 

maintenance personnel during this final cleaning.  Remove all surface contaminants 
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which may cause stainless steel to weather in a non-uniform manner or which could 

cause the stainless steel to degrade over time. 

F. At the completion of the Work, clean or replace adjacent Work, marred by the Work of 

this Section. 

G. Remove all materials and debris and leave the Site of the Work in a clean condition. 

END OF SECTION 
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SECTION 08 45 23 

TRANSLUCENT WALL ASSEMBLIES 

PART 1 – GENERAL 

1.01 THE REQUIREMENT 

A. Section Includes: Translucent wall assemblies, including: 

1. Removable, insulated translucent wall panel system including aluminum framing, 

battens, closures, trim, stiffeners, and flashings. 

1.02 RELATED WORK 

A. Section 04 22 23.23 – Prefaced Concrete Unit Masonry 

B. Section 07 42 63 – Cementitious Wall Panels 

C. Section 07 90 00 – Joint Fillers, Sealants and Caulking 

D. Section 08 63 00 - Translucent Skylight Assemblies 

E. Section 09 91 00 – Painting  

1.03 `REFERENCES 

A. General: Standards listed by reference, including revisions by issuing authority, form a 

part of this specification section to extent indicated. Standards listed are identified by 

issuing authority, authority abbreviation, designation number, title or other designation 

established by issuing authority. Standards subsequently referenced herein are referred 

to by issuing authority abbreviation and standard designation. 

B. American Society for Testing and Materials (ASTM): 

1. ASTM C509 – Standard Specification for Elastomeric Cellular Preformed Gasket 

and Sealing Material 

2. ASTM C864 – Dense Elastomeric Compression Seal Gaskets, Setting Blocks and 

Spacers 

3. ASTM E283 – Test Method for Rate of Air Leakage Through Exterior Windows, 

Curtain Walls and Doors 

4. ASTM E330 – Structural Performance of Exterior Windows, Curtainwall, and Doors 

by Uniformed Static Air Pressure Difference 

5. ASTM E331 – Test Method for Water Penetration of Exterior Windows, Curtain 

Walls and Door by Uniform Static Air Pressure Difference 
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C. Aluminum Association (AA) 

1. AA Specifications for Aluminum Structures 

D. American Architectural Manufacturers Association (AAMA) 

1. AAMA 501 – Methods for Test for Metal Curtain Walls 

2. AAMA 603-98 – Voluntary Specification, Performance Requirements and Test 

Procedures for High Performance Organic Coatings on Aluminum Extrusions and 

Panels 

3. AAMA 2604-98 – Voluntary Specification for High Performance Organic Coatings 

on Architectural Extrusions and Panel. 

4. AAMA 611-98 – Specification for Anodized Architectural Aluminum 

1.04 SYSTEM DESCRIPTION 

A. Performance Requirements: Provide translucent wall assembly system which has been 

manufactured, fabricated and installed to withstand from dead, live, and all other loads 

required by the Building Code of the State or Commonwealth where the project is 

located and performance criteria stated by manufacturer without defects, damage or 

failure. 

B. Removable Structural Wall Requirements 

1. Structural framing to be designed to meet the requirements of the current Building 

Code of the State or Commonwealth in which the project is located. System design 

and calculations must also be furnished in accordance with the Aluminum 

Association "Specifications for Aluminum Structures" and sealed by a Professional 

Engineer licensed in the State or Commonwealth in which the project is located. 

2. Framing system shall be designed to be removable. 

3. Superstructure shall be pre-fabricated of extruded aluminum alloy 6005-T5 or 

6061-T6 tubular box beams. Ferrous metals shall not be allowed. All parts shall be 

pre-assembled at the factory and knocked down for shipment to jobsite. 

4. Panels shall be as specified herein. 

5. Finish on exposed structure shall be as specified herein. 

1.05 SUBMITTALS 

A. General: Submit listed submittals in accordance with Conditions of the Contract and 

Section 01 33 00 – Submittal Procedures. 
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B. Product Data: Submit product data. Submit test results showing compliance with 

requirements specified under Performance Requirements paragraph herein. Include 

both published data and specific data prepared for this project. 

C. Shop Drawings: Submit shop drawings showing layout, profiles, and product 

components, including anchorage, accessories, finish colors, patterns and textures. 

1. Submit shop drawings for approval prior to fabrication. Include detailed plans, 

elevations, and details of framing members, translucent glazing materials, 

sealants, fasteners, anchors, and thicknesses and types of formed flashing and 

closures and relationship with adjacent materials. Indicate maximum horizontal 

and vertical forces at rafters. 

2. Submit shop drawings and design calculations, showing design loads and stresses 

on translucent wall system. Calculations shall be signed and sealed by a 

Professional Engineer registered in the State or Commonwealth in which the 

project is located. 

D. Samples – Submit selection and verification samples for finishes, colors and textures. 

1. Aluminum Finish: Submit color charts or range samples for initial color selection. 

Submit finished sample of color selected for use on metal coupons. Translucent 

Glazing Materials: Submit a verification sample, 12" (305 mm) square of the 

specified translucent glazing material specified. 

E. Quality Assurance Submittals: Submit the following: 

1. Design Data: Complete Energy and structural calculations. 

2. Test Reports: Manufacturer shall submit certified test reports, independently 

verified, for the wall system. Reports shall verify that the materials will meet or 

exceed all performance requirements of this specification. Previously completed 

test reports will be acceptable if for the current manufacturer of the translucent 

panel system manufacturer and indicative of the product used proposed for use on 

this project. Required Test Reports are: 

a. Flame Spread and Smoke Developed (ASTM E-84 by UL 790) 

b. Burn Extent (ASTM D-635) 

c. Color Difference (ASTM D-2244) 

d. Erosion Resistance (ASTM D-4060) 

e. Impact Strength (UL 972) 

f. Tensile Bond Strength (ASTM C-297 after aging by ASTM D-1037) 

g. Shear Bond Strength (ASTM D-1002 after five (5) separate conditions) 
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h. Beam Bending Strength (ASTM E-72) 

i. Insulation "U" Factor (NFRC-100) 

j. Class A Burning Brand (ASTM E-108) 

F. Closeout Submittals: Submit the following: 

1. Operation and Maintenance Data: Operation and maintenance data for installed 

products. Include methods for maintaining installed products, and precautions 

against cleaning materials and methods detrimental to finishes and performance. 

Include documents showing removal, storage, and reinstallation requirements and 

instructions. 

2. Warranty: Warranty documents specified herein. 

1.06 QUALITY ASSURANCE 

A. Qualifications 

1. Installer Qualifications: Installer experienced in performing work of this Section 

who has specialized in installation of work similar to that required for this project. 

a. Installer: Manufacturer of translucent wall assembly system, or his 

authorized installer, shall install system. 

2. Manufacturer Qualifications: Manufacturer capable of providing field service 

representation during construction and prequalifying acceptable installer. 

3. Manufacturer: Systems shall be manufactured by a firm with a minimum of ten 

years of experience in the fabrication and installation of translucent wall systems. 

B. Source Quality: Obtain translucent wall assembly materials from a single manufacturer. 

1.07 DELIVERY, STORAGE & HANDLING 

A. Deliver materials in manufacturer's original, unopened, undamaged containers with 

identification labels intact. Sequence deliveries to avoid delays but minimize onsite 

storage. 

B. Store materials protected from exposure to harmful weather conditions and at 

temperature and humidity conditions recommended by manufacturer. 

1. Store and handle in strict compliance with manufacturer's instructions and 

recommendations, including storing panels on the long edge several inches above 

ground, blocked and under cover to prevent warping. Protect from damage from 

sunlight, weather, excessive temperatures and construction operations. 
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1.08 PROJECT CONDITIONS 

A. Field Measurements: Verify actual measurements/openings by field measurements 

before fabrication; show recorded measurements on shop drawings. Coordinate field 

measurements and fabrication schedule with construction progress to avoid construction 

delays. 

1. Measurements: When practical, take accurate field measurements before 

preparation of shop drawings and fabrication. Do not delay job progress; work from 

"guaranteed dimensions" and allow for field trimming of perimeter flashing if taking 

field measurements before fabrication is not possible. 

1.09 WARRANTY 

A. Manufacturer's Warranty: Submit, for Owner's acceptance, manufacturer's standard 

warranty document executed by authorized company official. 

1. System Warranty: Provide written warranty signed by manufacturer, agreeing to 

repair or replace work which exhibits defects in materials or workmanship. Defects 

are defined to include uncontrolled leakage of water, abnormal aging or 

deterioration, or failure to perform as required. 

a. Warranty Period: 5 years from date of substantial completion. 

2. Translucent Glazing Material Warranty: Provide written warranty signed by 

manufacturer, agreeing to repair or replace glazing materials which exhibit defects 

in materials or workmanship. Defects are defined to include fiberbloom, or more 

than 8.0 Delta E units of discoloration. 

a. Warranty Period: 10 years from date of manufacture. 

3. The face sheet manufacturer shall warrant the exterior face sheet against 

reinforcing fiber exposure, due to weathering, for a period of twenty (20) years. 

Warranty from any other party in this regard is not acceptable. 

PART 2 – PRODUCTS 

2.01 TRANSLUCENT WALL ASSEMBLIES 

A. Manufacturers: 

1. Kalwall Corporation 

2. Structures Unlimited, Inc. 

3. Kingspan Light + Air 
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2.02 MANUFACTURED UNITS 

A. Panel Construction: 

1. Provide double-faced, insulated, translucent fiberglass sandwich panels complying 

with the following: 

a. Thickness: 4" (102 mm). 

b. Grid Size: 8" x 20" (203 mm x 508 mm). 

c. Grid Pattern:  Shoji. 

d. Light Transmission: 15 % max. 

e. Exterior Sheet: 0.070" thick; White as selected from manufacturer's standard 

colors. To be uniform in strength, impenetrable by hand held pencil and repel 

an impact equal to 70 ft. lbs., without fracture or tear, when impacted by a 

3¼" diameter, 5 lb. Free falling ball per UL 972. 

f. Interior Sheet: 0.045" thick UL listed; White as selected from manufacturer's 

standard colors. 

g. Solar Heat Gain Coefficient: 0.11. 

h. U-Factor: 0.15 

2. Fabricate panels as a true sandwich panel of flat fiberglass sheet bonded to a grid 

core of mechanically interlocking aluminum l-beams, laminated under a controlled 

process of heat and pressure. 

a. Adhesive bonding line shall be straight, cover the entire width of the I-beam 

and have neat, sharp edge. 

b. White spots at intersections of muntins and mullions shall not exceed 4 for 

each 50 sq ft (4.65 m2) of panel, nor be more than 3/64" (1.19 mm) in width. 

3. Panel Performance: 

a. Deflection Limits: Not to exceed 1/120 per Building Code. 

b. Support Strength: Panel capable of supporting, without failure, a 300 lb 

(136.2 kg) concentrated load when applied to a 3" (76.2 mm) diameter disk 

per ASTM D661. 

B. Components and Accessories 

1. Structure: Extruded aluminum alloy 6063-T5 or 6063-T6 box beams. System shall 

be of a Minimum Outward Thrust design. 
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2. Grid Core: Aluminum l-beams, minimum 7/16" (11.1 mm) width, fabricated of 

extruded aluminum alloy 6063-T6 with provision for mechanical interlocking of 

muntin/mullion and perimeter which prevents high and low intersections which do 

not allow full bonding surface to contact with face material. 

3. Translucent Facing: Fiberglass panels manufactured with uniform color, free of 

ridges, wrinkles, clusters of air bubbles and pinholes, with the following 

characteristics: 

a. Flammability for Interior Face Sheet: Flamespread no greater than 20 and 

smoke developed no greater than 200 per ASTM E84. Burn extent no 

greater than 1" (25.4 mm) per ASTM D635. 

b. The exterior face shall have a permanent glass erosion barrier embedded 

beneath the surface to provide maximum long-term resistance to reinforcing 

fiber exposure. Sacrificial surface films or coatings are not acceptable 

erosion barrier. Exterior face surface loss shall not exceed .7 mils and 40 

mgs when tested in accordance with ASTM D4060-90 employing CS17 

abrasive wheels at a head load of 500 grams for 1000 cycles. 

c. Weatherability of Exterior Face Sheet: Not more than 3.0 units of color 

difference Delta E per ASTM D2244 after 5 years outdoor weathering in 

South Florida at 5 degrees facing south per ASTM D1435. Fabricate from 

colorfast resin. 

d. Strength of Exterior Face Sheet: Uniform in strength and repel an impact 

equal to 60 ft-lb per Free Falling Ball test per UL 972. 

4. Battens and Perimeter Closure Systems: Extruded aluminum alloy 6063-T6 or 

6063-T5, for screw clamp-tight closure system. Fasten to panels with Type 304 

self-tapping stainless steel screws. Receiving channels for screws shall be 

continuous, with length of each member extruded as part of the member. 

a. Thermally broken panel and clamping system. 

5. Flexible Sealing Tape: Manufacturer's standard sealing tape, pre-applied to 

closure system at factory under controlled conditions. 

6. Laminate Adhesive 

a. Heat and pressure resin type adhesive engineered for structural sandwich 

panel use, with minimum 25-years field use. Adhesive shall pass testing 

requirements specified by the International Code Council “Acceptance 

Criteria for Sandwich Panel Adhesives”.  

b. Minimum tensile strength of 750 psi when the panel assembly is tested by 

ASTM C-297 after two (2) exposures to six (6) cycles each of the aging 

conditions prescribed by ASTM D-1037.  

La
st

 M
od

ifi
ed

: 0
2/

28
/2

02
4 

at
 1

0:
41

A
M

 E
S

T



90398-004/February 2024 08 45 23-8  Translucent Wall Assemblies 

c. Minimum shear strength of the panel adhesive by ASTM D-1002 after 

exposure to five (5) separate conditions: 

1) 50% Relative Humidity at 73°F: 540 psi 

2) 182°F: 100 psi 

3) Accelerated Aging by ASTM D-1037 at Room Temperature: 800 psi 

4) Accelerated Aging by ASTM D-1037 at 182°F: 250 psi 

5) 500 Hour Oxygen Bomb by ASTM D-572: 1,400 psi 

2.03 FINISHES (FACTORY) 

A. Aluminum Finishes: Provide the following finish for interior and exterior exposed 

aluminum surfaces: 

1. All exposed aluminum to have architectural corrosion resistant finish complying 

with AAMA 2604. Color to be selected by Owner from manufacturer’s standards. 

PART 3 – EXECUTION 

3.01 MANUFACTURER'S INSTRUCTIONS 

A. Compliance: Comply with manufacturer's product data, including product technical 

bulletins, and manufacturer’s shop drawings for installation. 

3.02 EXAMINATION 

A. Site Verification of Conditions: Verify substrate conditions which have been previously 

installed under other Sections are acceptable for product installation in accordance with 

manufacturer's instructions. Take field dimensions and examine conditions of substrates, 

supports, and other conditions under which this work is to be performed and notify 

Contractor, in writing, of circumstances detrimental to the proper completion of the work. 

Do not proceed with work until unsatisfactory conditions are corrected. 

3.03 INSTALLATION 

A. Translucent Wall Assembly Installation 

1. Match profiles, sizes and spacings indicated on approved shop drawings. Ensure 

that weep and condensation control system operates properly. 

2. Coordinate installation with adjacent work, sheet metal and other work to ensure 

creation of a complete weatherproof assembly. Anchor work securely to supporting 

structure but allow for differential and thermal movement. 
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3. Isolate between aluminum and dissimilar metals with a protective coating or plastic 

strip to prevent electrolytic corrosion. 

3.04 ADJUSTING 

A. Adjusting: During installation, remove labels, part number markings, sealant smears, 

handprints and construction dirt from all components. Touch up damaged coatings and 

finishes and repair minor damage to eliminate all evidence of repair. Remove and 

replace work which cannot be satisfactorily repaired. 

3.05 CLEANING 

A. Cleaning: Remove temporary coverings and protection of adjacent work areas. Repair or 

replace damaged installed products. Clean installed products in accordance with 

manufacturer's instructions prior to owner's acceptance. Remove construction debris 

from project site and legally dispose of debris. 

1. Clean exposed surfaces including metal and glass using non-abrasive materials 

and methods recommended by manufacturer of material or product being cleaned. 

Remove and replace work that cannot be successfully cleaned. 

2. Reclean as necessary to prevent damage. 

3.06 PROTECTION 

A. Protection: Protect installed product and finish surfaces from damage during 

construction. 

1. Protect completed work from damage and deterioration and inspect immediately 

before final acceptance of project. 

END OF SECTION
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SECTION 08 63 00 

TRANSLUCENT SKYLIGHT ASSEMBLIES 

PART 1 – GENERAL 

1.01 THE REQUIREMENT 

A. Section Includes: Translucent skylight assemblies, including: 

1. Insulated translucent skylight panel system including aluminum framing, battens, 

closures, trim and flashings. 

1.02 RELATED WORK 

A. Section 08 45 23 - Translucent Wall Assemblies 

1.03 REFERENCES 

A. General: Standards listed by reference, including revisions by issuing authority, form a 

part of this specification section to extent indicated. Standards listed are identified by 

issuing authority, authority abbreviation, designation number, title or other designation 

established by issuing authority. Standards subsequently referenced herein are referred 

to by issuing authority abbreviation and standard designation. 

B. American Society for Testing and Materials (ASTM): 

1. ASTM C509 – Standard Specification for Elastomeric Cellular Preformed Gasket 

and Sealing Material 

2. ASTM C864 – Dense Elastomeric Compression Seal Gaskets, Setting Blocks and 

Spacers 

3. ASTM E283 – Test Method for Rate of Air Leakage Through Exterior Windows, 

Curtain Walls and Doors 

4. ASTM E330 – Structural Performance of Exterior Windows, Curtainwall, and Doors 

by Uniformed Static Air Pressure Difference 

5. ASTM E331 – Test Method for Water Penetration of Exterior Windows, Curtain 

Walls and Door by Uniform Static Air Pressure Difference 

C. Aluminum Association (AA) 

1. AA Specifications for Aluminum Structures. 

D. American Architectural Manufacturers Association (AAMA) 
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1. AAMA 501 – Methods for Test for Metal Curtain Walls. 

2. AAMA 603-98 – Voluntary Specification, Performance Requirements and Test 

Procedures for High Performance Organic Coatings on Aluminum Extrusions and 

Panels. 

3. AAM 2604-98 – Voluntary Specification for High Performance Organic Coatings on 

Architectural Extrusions and Panels. 

4. AAMA 611-98 – Specification for Anodized Architectural Aluminum. 

1.04 SYSTEM DESCRIPTION 

A. Performance Requirements: Provide translucent skylight assembly system which has 

been manufactured, fabricated and installed to withstand from dead, live, and all other 

loads required by the current Building Code of the State or Commonwealth in which the 

project is located. 

B. and performance criteria stated by manufacturer without defects, damage or failure. 

C. Structural Skylight Requirements 

1. Structural framing to be designed to meet the requirements of the current Building 

Code of the State or Commonwealth in which the project is located. System design 

and calculations must also be furnished in accordance with the Aluminum 

Association "Specifications for Aluminum Structures" and sealed by a Professional 

Engineer registered in the State or Commonwealth in which the project is located.  

2. Superstructure shall be pre-fabricated of extruded aluminum alloy 6005-T5 or 

6061-T6 tubular box beams. Ferrous metals shall not be allowed. All parts shall be 

pre-assembled at the factory and knocked down for shipment to jobsite. 

3. Panels shall be as specified herein. 

4. Finish on exposed structure shall be as specified herein. 

1.05 SUBMITTALS 

A. General: Submit listed submittals in accordance with Conditions of the Contract and 

Section 01 33 00 – Submittal Procedures. 

B. Product Data: Submit product data. Submit test results showing compliance with 

requirements specified under Performance Requirements paragraph herein. Include 

both published data and specific data prepared for this project. 

C. Shop Drawings: Submit shop drawings showing layout, profiles, and product 

components, including anchorage, accessories, finish colors, patterns and textures. 
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1. Submit shop drawings for approval prior to fabrication. Include detailed plans, 

elevations, and details of framing members, translucent glazing materials, 

sealants, fasteners, anchors, and thicknesses and types of formed flashing and 

closures and relationship with adjacent materials. Indicate maximum horizontal 

and vertical forces at rafters. 

2. Submit shop drawings and design calculations, showing design loads and stresses 

on translucent wall system. Calculations shall be signed and sealed by a 

Professional Engineer registered in the State or Commonwealth in which the 

project is located. 

D. Samples – Submit selection and verification samples for finishes, colors and textures. 

1. Aluminum Finish: Submit color charts or range samples for initial color selection. 

Submit finished sample of color selected for use on metal coupons. Translucent 

Glazing Materials: Submit a verification sample, 12" (305 mm) square of the 

specified translucent glazing material specified. 

E. Quality Assurance Submittals: Submit the following: 

1. Design Data: Complete structural calculations. 

2. Test Reports: Manufacturer shall submit certified test reports, independently 

verified, for the skylight system. Reports shall verify that the materials will meet or 

exceed all performance requirements of this specification. Previously completed 

test reports will be acceptable if for the current manufacturer of the translucent 

panel system manufacturer and indicative of the product used proposed for use on 

this project. Required Test Reports are: 

a. Flame Spread and Smoke Developed (ASTM E-84 by UL 790) 

b. Burn Extent (ASTM D-635) 

c. Color Difference (ASTM D-2244) 

d. Erosion Resistance (ASTM D-4060) 

e. Impact Strength (UL 972) 

f. Tensile Bond Strength (ASTM C-297 after aging by ASTM D-1037) 

g. Shear Bond Strength (ASTM D-1002 after five (5) separate conditions) 

h. Beam Bending Strength (ASTM E-72) 

i. Insulation "U" Factor (NFRC-100) 

j. Class A Burning Brand (ASTM E-108) 
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F. Closeout Submittals: Submit the following: 

1. Operation and Maintenance Data: Operation and maintenance data for installed 

products. Include methods for maintaining installed products, and precautions 

against cleaning materials and methods detrimental to finishes and performance. 

Include documents showing removal, storage, and reinstallation requirements and 

instructions. 

2. Warranty: Warranty documents specified herein. 

1.06 QUALITY ASSURANCE 

A. Qualifications 

1. Installer Qualifications: Installer experienced in performing work of this Section 

who has specialized in installation of work similar to that required for this project. 

a. Installer: Manufacturer of translucent skylight assembly system, or his 

authorized installer, shall install system. 

2. Manufacturer Qualifications: Manufacturer capable of providing field service 

representation during construction and prequalifying acceptable installer. 

3. Manufacturer: Systems shall be manufactured by a firm with a minimum of ten 

years of experience in the fabrication and installation of translucent skylight 

systems. 

B. Source Quality: Obtain translucent skylight assembly materials from a single 

manufacturer. 

1.07 DELIVERY, STORAGE & HANDLING 

A. Deliver materials in manufacturer's original, unopened, undamaged containers with 

identification labels intact. Sequence deliveries to avoid delays but minimize onsite 

storage. 

B. Store materials protected from exposure to harmful weather conditions and at 

temperature and humidity conditions recommended by manufacturer. 

1. Store and handle in strict compliance with manufacturer's instructions and 

recommendations, including storing panels on the long edge several inches above 

ground, blocked and under cover to prevent warping. Protect from damage from 

sunlight, weather, excessive temperatures and construction operations. 

1.08 PROJECT CONDITIONS 

A. Field Measurements: Verify actual measurements/openings by field measurements 

before fabrication; show recorded measurements on shop drawings. Coordinate field 
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measurements and fabrication schedule with construction progress to avoid construction 

delays. 

1. Measurements: When practical, take accurate field measurements before 

preparation of shop drawings and fabrication. Do not delay job progress; work from 

"guaranteed dimensions" and allow for field trimming of perimeter flashing if taking 

field measurements before fabrication is not possible. 

1.09 WARRANTY 

A. Manufacturer's Warranty: Submit, for Owner's acceptance, manufacturer's standard 

warranty document executed by authorized company official. 

1. System Warranty: Provide written warranty signed by manufacturer, agreeing to 

repair or replace work which exhibits defects in materials or workmanship. Defects 

are defined to include leakage of water, abnormal aging or deterioration, or failure 

to perform as required. 

a. Warranty Period: 5 years from date of substantial completion. 

2. Translucent Glazing Material Warranty: Provide written warranty signed by 

manufacturer, agreeing to repair or replace glazing materials which exhibit defects 

in materials or workmanship. Defects are defined to include fiberbloom, or more 

than 8.0 Delta E units of discoloration. 

a. Warranty Period: 10 years from date of manufacture for installations at dry 

areas. 

b. Warranty Period: 5 years from date of manufacture for installations at wet 

areas. 

3. The face sheet manufacturer shall warrant the exterior face sheet against 

reinforcing fiber exposure, due to weathering, for a period of twenty (20) years. 

Warranty from any other party in this regard is not acceptable. 

PART 2 – PRODUCTS 

2.01 TRANSLUCENT WALL ASSEMBLIES 

A. Manufacturers: 

1. Kalwall Corporation 

2. Structures Unlimited, Inc. 

3. Kingspan Light + Air 
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2.02 MANUFACTURED UNITS 

A. Panel Construction: 

1. Provide double-faced, insulated, translucent fiberglass sandwich panels complying 

with the following: 

a. Thickness: 2 3/4" (70 mm) 

b. Grid Size: 12" x 24" (305 x 61 mm) 

c. Grid Pattern: Rectangular 

d. Light Transmission: 15 % max 

e. Exterior Sheet: 0.070" thick; White as selected from manufacturer's standard 

colors. To be uniform in strength, impenetrable by hand held pencil and repel 

an impact equal to 70 ft. lbs., without fracture or tear, when impacted by a 

3¼" diameter, 5 lb. Free falling ball per UL 972 

f. Interior Sheet: 0.045" thick UL listed; White as selected from manufacturer's 

standard colors 

g. Solar Heat Gain Coefficient: 0.21 

h. U-Factor: 0.32 

2. Fabricate panels as a true sandwich panel of flat fiberglass sheet bonded to a grid 

core of mechanically interlocking aluminum l-beams, laminated under a controlled 

process of heat and pressure. 

a. Adhesive bonding line shall be straight, cover the entire width of the I-beam 

and have neat, sharp edge. 

b. White spots at intersections of muntins and mullions shall not exceed 4 for 

each 50 sq ft (4.65 m2) of panel, nor be more than 3/64" (1.19 mm) in width. 

3. Panel Performance: 

a. Deflection: Standard panels shall deflect no more than 1.9” at 30 PSF in 10’-

0” span without a supporting frame by ASTM E-72. 

b. Support Strength: Removable skylight system shall meet the fall through 

requirements of OSHA 1910.23 as demonstrated by testing in accordance 

with ASTM E-661, hereby not requiring supplemental screens or railings. 

4. Skylight system shall pass Class A Roof Burning Brand Test by ASTM E-108. 

B. Components and Accessories 
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1. Structure: Extruded aluminum alloy 6063-T5 or 6063-T6 box beams. System shall 

be of a Rigid Frame design. 

2. Grid Core: Aluminum l-beams, minimum 7/16" (11.1 mm) width, fabricated of 

extruded aluminum alloy 6063-T6 with provision for mechanical interlocking of 

muntin/mullion and perimeter which prevents high and low intersections which do 

not allow full bonding surface to contact with face material. 

3. Translucent Facing: Fiberglass panels manufactured with uniform color, free of 

ridges, wrinkles, clusters of air bubbles and pinholes, with the following 

characteristics: 

a. Flammability for Interior Face Sheet: Flamespread no greater than 20 and 

smoke developed no greater than 200 per ASTM E84. Burn extent no 

greater than 1" (25.4 mm) per ASTM D635. 

b. The exterior face shall have a permanent glass erosion barrier embedded 

beneath the surface to provide maximum long-term resistance to reinforcing 

fiber exposure. Sacrificial surface films or coatings are not acceptable 

erosion barrier. Exterior face surface loss shall not exceed .7 mils and 40 

mgs when tested in accordance with ASTM D4060-90 employing CS17 

abrasive wheels at a head load of 500 grams for 1000 cycles. 

c. Weatherability of Exterior Face Sheet: Not more than 3.0 units of color 

difference Delta E per ASTM D2244 after 5 years outdoor weathering in 

South Florida at 5 degrees facing south per ASTM D2244. Fabricate from 

colorfast resin. 

d. Strength of Exterior Face Sheet: Uniform in strength and repel an impact 

equal to 60 ft-lb per Free Falling Ball test per UL 972. 

4. Battens and Perimeter Closure Systems: Extruded aluminum alloy 6063-T6 or 

6063-T5, for screw clamp-tight closure system. Fasten to panels with Type 304 

self-tapping stainless steel screws. Receiving channels for screws shall be 

continuous, with length of each member extruded as part of the member. 

a. Thermally broken panel and clamping system. 

5. Flexible Sealing Tape: Manufacturer's standard sealing tape, pre-applied to 

closure system at factory under controlled conditions. 

6. Laminate Adhesive 

a. Heat and pressure resin type adhesive engineered for structural sandwich 

panel use, with minimum 25-years field use. Adhesive shall pass testing 

requirements specified by the International Code Council “Acceptance 

Criteria for Sandwich Panel Adhesives”.  
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b. Minimum tensile strength of 750 psi when the panel assembly is tested by 

ASTM C-297 after two (2) exposures to six (6) cycles each of the aging 

conditions prescribed by ASTM D-1037.  

c. Minimum shear strength of the panel adhesive by ASTM D-1002 after 

exposure to four (4) separate conditions: 

1) 50% Relative Humidity at 68°F: 540 psi 

2) 182°F: 100 psi 

3) Accelerated Aging by ASTM D-1037 at Room Temperature: 800 psi 

4) Accelerated Aging by ASTM D-1037 at 182°F: 250 psi 

2.03 FINISHES (FACTORY) 

A. Aluminum Finishes: Provide the following finish for interior and exterior exposed 

aluminum surfaces: 

1. All exposed aluminum to have architectural corrosion resistant finish complying 

with AAMA 2604. Color to be selected by Owner from manufacturer’s standards. 

PART 3 – EXECUTION 

3.01 MANUFACTURER'S INSTRUCTIONS 

A. Compliance: Comply with manufacturer's product data, including product technical 

bulletins, and manufacturer’s shop drawings for installation. 

3.02 EXAMINATION 

A. Site Verification of Conditions: Verify substrate conditions which have been previously 

installed under other Sections are acceptable for product installation in accordance with 

manufacturer's instructions. Take field dimensions and examine conditions of substrates, 

supports, and other conditions under which this work is to be performed and notify 

Contractor, in writing, of circumstances detrimental to the proper completion of the work. 

Do not proceed with work until unsatisfactory conditions are corrected. 

3.03 INSTALLATION 

A. Translucent Skylight Assembly Installation 

1. Match profiles, sizes and spacings indicated on approved shop drawings. Ensure 

that weep and condensation control system operates properly. 
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2. Coordinate installation with adjacent work such as roofing, sheet metal and other 

work to ensure creation of a complete weatherproof assembly. Anchor work 

securely to supporting structure but allow for differential and thermal movement. 

3. Isolate between aluminum and dissimilar metals with a protective coating or plastic 

strip to prevent electrolytic corrosion. 

3.04 ADJUSTING 

A. Adjusting: During installation, remove labels, part number markings, sealant smears, 

handprints and construction dirt from all components. Touch up damaged coatings and 

finishes and repair minor damage to eliminate all evidence of repair. Remove and 

replace work which cannot be satisfactorily repaired. 

3.05 CLEANING 

A. Cleaning: Remove temporary coverings and protection of adjacent work areas. Repair or 

replace damaged installed products. Clean installed products in accordance with 

manufacturer's instructions prior to owner's acceptance. Remove construction debris 

from project site and legally dispose of debris. 

1. Clean exposed surfaces including metal and glass using non-abrasive materials 

and methods recommended by manufacturer of material or product being cleaned. 

Remove and replace work that cannot be successfully cleaned. 

2. Reclean as necessary to prevent damage. 

3.06 PROTECTION 

A. Protection: Protect installed product and finish surfaces from damage during 

construction. 

1. Protect completed work from damage and deterioration and inspect immediately 

before final acceptance of project. 

END OF SECTION 
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SECTION 08 71 01 

FINISH HARDWARE 

PART 1 – GENERAL 

1.1 THE REQUIREMENT 

A. Furnish all labor, materials, equipment and appliances required for the complete 

execution of Work as shown on Drawings and specified herein. 

B. Finish hardware is defined to include all items known commercially as finish hardware, 

as required for swing doors, except special types of unique and non-matching hardware 

specified in the same Section as the door and door frame. 

1.2 RELATED WORK SPECIFIED ELSEWHERE 

A. Section 08 11 13 – Steel Doors and Frames 

B. Section 08 14 00 – Wood Doors 

C. Section 08 15 00 – Fiberglass Doors and Frames 

D. Section 08 41 13 – Aluminum-Framed Entrances and Storefront 

1.3 REFERENCE SPECIFICATIONS, CODES, AND STANDARDS 

A. Without limiting the generality of these specifications, the Work shall conform to the 

applicable requirements of the following documents: 

1. ANSI/BHMA 156 

1.4 SUBMITTALS 

A. In accordance with the procedures and requirements set forth in Section 01 33 00 − 

Submittal Procedures, submit the following: 

 

1. Shop Drawings: 

a. Copies of manufacturer's data for each item of finish hardware.  Include 

whatever information may be necessary to show compliance with 

requirements and include instructions for installations and for maintenance of 

operating parts and exposed finishes.  Wherever needed, furnish templates 

to fabricators of other Work which is to receive finish hardware.  
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b. Copies of the finish hardware schedule.  Include a separate key schedule, 

showing clearly how DEP's final instructions on keying of locks have been 

fulfilled.  Finish hardware schedules are intended for coordination of the 

Work.  Review and acceptance by the Engineer does not relieve the 

Contractor of his exclusive responsibility to fulfill the requirements as shown 

and specified. 

c. Based on the finish hardware requirements specified, organize the final 

finish hardware schedule into "hardware sets," indicating complete 

designation of every item required for each door or opening.  Furnish initial 

draft of schedule at the earliest possible date, in order to facilitate the 

fabrication of other Work (such as stainless steel frames) which may be 

critical in the Project construction schedule.  Furnish final draft of schedule 

after samples, manufacturer's data sheets, coordination with Shop Drawings 

for other Work, delivery schedules and similar information have been 

complete and accepted. 

d. Copies of manufacturers' specifications and installation instructions for 

required materials and components which are not included in other submittal 

specified in other Sections of this Section.  Coordinate the requirements of 

this Section with other submittal and coordinate the submittal of other data in 

other Sections with the Sections' submittal. 

e. Maintenance Manual: Upon completion of the Work, furnish copies of 

detailed maintenance manuals, including the following information: 

1) Product name and manufacturer. 

2) Name, address and telephone number of manufacturer and local 

distributor. 

3) Detailed procedure for routine maintenance and cleaning. 

4) Detailed procedures for repairs such as dents, scratches and staining. 

5) Parts identification manual and maintenance manuals for each piece of 

finish hardware. 

B. Cylinders and Keying System: 

1. Provide a great grandmaster keying system in coordination with the existing 

building on site. 

2. Equip all locks with manufacturer's special 6-pin tumbler cylinder, with construction 

master key feature, which permits voiding of construction keys without cylinder 

removal. 
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3. Comply with Engineer's instructions for master keying and, except as otherwise 

specified, provide individual change key for each lock which is not designated to 

be keyed alike with a group of related locks. 

4. Key Material: Provide keys of nickel silver only. 

5. Key Quantity: Furnish 3 keys for each lock and 5 keys for each master and 

grandmaster system.  Provide one extra key blank for each lock. 

1.5 QUALITY ASSURANCE 

A. Provide materials, assemblies, equipment and services from a single source for each 

category except that locksets, latchsets and cylinders must originate from the same 

manufacturer. 

B. Replace any item of finish hardware which cannot be installed or will not function 

properly. 

C. Provide hardware complying with NFPA 80 and UL labeled for fire rated openings. 

D. Furnish templates or information to door and frame manufacturer. Coordinate between 

the manufacturers where two or more articles of hardware are to be mounted on the 

same door. Verify all dimensions, new and existing. 

E. Coordinate hardware with other work. Furnish hardware items of proper design for use 

on doors and frames of the thicknesses, profile, swing, security and similar requirements 

indicated, as necessary for proper installation and function. 

F. Supplier Qualifications: The finish hardware supplier shall have in his employ a member 

of the DHI as a certified Architectural Hardware Consultant who shall be responsible for 

checking, supervising and preparing written Field Report for complete finish hardware 

installation and with on-site presence during the time of installation and adjustment of 

the Work. 

1.6 DELIVERY, STORAGE AND HANDLING 

A. Handle, store, distribute, protect and install hardware in accordance with manufacturer's 

instructions or recommendations. Deliver packaged materials in original containers with 

seals unbroken and labels intact.  

B. Properly mark or label, so each piece of hardware is readily identifiable with the 

approved hardware schedule. Tag each change key or otherwise identifying the door of 

which its cylinder is intended. Where double cylinder functions are used or where it is not 

obvious which is the key side of a door, appropriate instructions shall be included with 

the lock and hardware schedule. 

C. Provide secure storage area for hardware. 
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PART 2 – PRODUCTS 

2.1 MATERIALS AND FABRICATION 

A. Hand of Door 

1. Drawings show swing or hand of each door leaf (left, right, reverse bevel, etc.). 

Furnish hardware for proper installation and operation of door. 

B. Manufacturer's Name Plate 

1. Do not use manufacturer's products which have name or trade name displayed in 

a visible location (omit removable nameplates), except in conjunction with required 

UL labels. 

C. Base Metals 

1. Produce hardware units of the basic metal and forming method indicated, using 

manufacturer's non-corrosive metal alloy, composition, temper and hardness but in 

no case of lesser quality material than specified. 

D. Fasteners 

1. Manufacture hardware to conform to published templates, generally prepared for 

machine screw installation. Do not provide hardware which has been prepared for 

self-tapping sheet metal screws, except as specifically indicated. 

2. Furnish stainless steel fasteners for installation with each hardware item. Exposed 

finish (under any condition) to match hardware finish or surfaces of adjacent work. 

Match the finish of adjacent work as closely as possible, including surfaces to 

receive painted finish. 

3. Provide fasteners which are compatible with unit fastened and the substrate, and 

which will not cause corrosion of deterioration of finish hardware, base material or 

fastener. 

E. Tools for Maintenance 

1. Furnish a complete set of specialized tools as needed for Owner's continued 

adjustment, maintenance, removal and replacement of builder’s hardware. 

F. Hardware Finishes 

1. Stainless steel, US32D unless otherwise noted. 

2. Closers shall have a USP finish unless otherwise noted. 

G. Field Checks 
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1. Make periodic checks during installation of finish hardware to ascertain the 

correctness of the installation. After completion of the work, certify in writing, that 

all items of finish hardware have been installed, adjusted and are functioning in 

accordance with Specification requirements. 

2.2 DESCRIPTION OF PRODUCTS 

A. Hinges 

1. Stainless steel full mortise concealed oil impregnated ball bearing type, five 

knuckle with non-rising pins for interior doors, and non-removable and non-rising 

pins for exterior doors. Tips shall be flat. 

2. Sizes and weights of hinges: 

a. Doors up to 36 inches – 4-1/2 inches regular weight. 

b. Doors 36 inches to 40 inches – 5 inches regular weight. 

c. Doors 40 inches to 48 inches – 5 inches heavy weight. 

d. Fire Rated Doors up to 36 inches – 5 inches regular weight. 

3. Provide three hinges per door leaf up to and including 90 inches and one 

additional hinge for each 30 inches of additional height. 

4. Acceptable Manufacturers: Stanley Hardware, Hager Hardware 

B. Continuous Geared Hinges 

1. Acceptable manufacturers: 

 

Ives Hager Select 

112HD 780-112HD SL11HD 

224HD 780-224HD SL24HD 

2. Provide one of the above models of continuous hinges as specified. Coordinate 

hinge types with the door supplier. Hinges shall be provided by a single 

manufacturer. 

3. Clearance: Coordinate clearance requirements between hinge, door and frame. 

4. Fasteners: Per manufacturer's recommendations. 

5. Material: Aluminum 6063-T6 

6. Length: Hinge length shall be full height of door minus manufacturer requirements 

(1" max). 
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7. Door Reinforcement: Minimum 16 gauge channel. 

8. Frame Reinforcement: Minimum 16 gauge channel. 

9. Provide electric power transfer (EPT) cutouts. 

10. Finish: Clear aluminum. 

C. Locksets and Latchsets 

1. Stainless steel, heavy-duty mortise type conforming to ANSI A156.13 Series 1000, 

Grade 1. 

2. Wrought steel box strikes. 

3. Stainless steel deadbolt with 1" throw approval. 

4. 2 3/4 inch back set, 3/4 inch throw, two-piece anti-friction latchbolt. 

5. Non-ferrous critical internal parts. 

6. Cylinders shall be manufactured to conform to grand master key program. 

7. Trim Design: LWM with wrought escutcheon by Corbin\Russwin or equal lever with 

return. Provide knurling on all levers leading into hazardous rooms and electrical 

rooms. 

8. Acceptable Manufacturers: Sargent, Corbin\Russwin, Schlage 

9. Finish: US32D Satin Stainless Steel. 

D. Electronic Power Transfer (EPT) 

1. Provide Electric Power Transfer at all locations where electrified hardware is 

provided. 

2. EPT-10 Electric Power Transfer as manufactured by Von Duprin 

3. Or approved equal as manufactured by Securitron or SDC Security. 

E. Electronic Mortise Locks Sets 

1. Strikes: Provide manufacturer's standard wrought box strike, for each location and 

use shown.  Provide stainless steel curved lip strikes, unless otherwise 

recommended by manufacturer, finish to match lock or latch set trim.  Device to be 

UL certified to respond by solenoid operation to lock or unlock and contain a 

request to exit function microswitch interconnected with interior knob. 
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2. Lock Throw: Provide minimum of one (1) -inch anti-friction latch bolt and one (1) 

inch dead bolt throw wherever available on manufacturer's functions specified. 

3. Features:  Provide the following features: 

a. Latch Bolt: Stainless steel. 

b. Dead Bolt: Stainless steel. 

c. Case: Stainless steel. 

d. Hub: Nickel steel. 

e. Scalp: Stainless steel. 

f. Escutcheon: 8-1/2-inches by 1-3/4-inches stainless steel; US 32D; Satin 

Stainless Steel. 

g. LX - Latch Bolt monitor switch. 

h. RX - Request to exit 

i. E - Electric locking and unlocking 

j. IDP - Integrated Door Position Switch (only where option is indicated in 

hardware schedule). 

k. S - signal switch 

4. Backset: Provide minimum backset of 2-3/4-inches. 

5. Finish: US32D Satin Stainless Steel. 

6. Electronic Mortise Lock Sets 

a. Heavy-Duty Electronic Mortise Lockset NAC-82280 with RX (request to exit) 

function, Lever Handle (plug only to show), breakaway lever trim 24 VDC 

operation, by Sargent.  

b. Or approved equal as manufactured by Corbin Russwin or Schlage.  

F. Electronic Strike 

1. Heavy-duty stainless steel 

2. Low profile 1-3/8" depth 

3. Keeper pin locking design 

4. Latchbolt Monitoring 
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5. Latchbolt Strike Monitor 

6. 24 VDC 

7. Finish: US32D Satin Stainless Steel. 

8. Electric Strike as manufactured by: 

a. HES 4500C 630,  Von Duprin 6400-FSE, or Locknetics CS750-630 

G. Keys and Keying 

1. Provide construction keyed, removable core master key system as directed by the 

Owner. 

2. Provide a key schedule showing all key numbers and spaces to which each 

permits entry. The schedule and key cabinet, along with key gathering envelopes 

containing keys for each lock endorsed with lock number and space designation, 

shall be turned over to the Owner. Install keys with proper tags in the key cabinet. 

Establish a construction master key, and apply to locks and cylinders, except for 

closets, within major spaces. Locks for closets shall be shipped unlocked and the 

keys delivered to the Owner with the balance of the keys. 

3. Acceptable Manufacturers: Sargent, Corbin\Russwin, Schlage 

H. Key Cabinet 

1. Provide a wall mounted key cabinet with baked enamel interior finish and exterior 

prime coat with cylinder keyed to project master key system. Cabinet shall 

accommodate all keys in the project, plus twenty (20) percent additional. 

a. Provide cabinet with key control system consisting of permanent key 

markers, temporary key markers, "out" key control tags, and cross indexing 

cards. Instruct Owner personnel how to use system. 

b. Acceptable Manufacturers: Yale, Bommer and McMaster-Carr. 

I. Panic Hardware 

1. Heavy duty push bar exit device, U.L. labeled, with corrosive resistant 

construction. 

2. ANSI A156.3, Grade 1. 

3. Exterior trim to closely match locksets. 

4. Single/active doors: mortise type. 

5. Double doors: concealed vertical rod. 
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6. ANSI Function 08. 

7. Acceptable manufacturer's: Von-Duprin, Falcon, Corbin Russwin 

J. Electronic Vertical Rod Panic Exit Devices 

1. Strikes: Provide manufacturer's standard wrought stainless steel jamb-mounted 

top latch bolt and bottom latch bolt for each location and use shown with the 

exception of Industrial Doors provide bottom throw only.  Device to be UL certified 

to respond by solenoid operation to lock or unlock and contain a request to exit 

function micro-switch interconnected with exit accessory. 

2. Exit Doors: Where required by governing regulations or where shown or 

scheduled, provide panic exit devices of the type required.  Provide units for 1-3/4-

inch thick doors. 

3. Lock Throws: Provide minimum of 3/4-inch latch bolt throws. 

4. Provide surface-applied two-point latching exit devices as specified. 

5. Provide the following features: 

a. Latch Bolt: Stainless steel. 

b. Case: Stainless steel. 

c. Cylinders: Brass. 

d. Front: Stainless steel. 

e. Chassis: Brass. 

f. Crossbar: Oval, seamless, knurled crossbar with interlocking expansion 

collets and roll pins; satin stainless steel; 0.062-inches minimum thickness 

with steel reinforcing tube. 

g. LX - Latch Bolt monitor switch. 

h. RX - Request to exit. 

i. E - Electric locking and unlocking. 

j. S – signal switch. 

k. Backset: Provide minimum backset of 2-3/4-inches. 

6. Finish: US 32D Stainless Steel. 

La
st

 M
od

ifi
ed

: 0
2/

28
/2

02
4 

at
 1

0:
41

A
M

 E
S

T



 

90398-004/February 2024 08 71 01-10  Finish Hardware 

7. Function: ANSI No. 4: entrance by trim when latch bolt is retracted by key or set in 

a retracted position by key; no thumbpiece. 

8. Electronic Vertical Rod Panic Exit Device 

a. Electronic Panic Exit Device E 9848L SS  breakaway Lever trim 994L #03, 

(latches top and bottom) 24vdc by Von Duprin,  

b. Or approved equal as manufactured by Corbin Russwin or Falcon. 

K. Closers 

1. Cast iron case with seamless one-piece forged steel spring tub. 

2. All-weather fluid. 

3. Heavy duty forged steel arm. 

4. Non-sized fully adjustable from size 1-6. 

5. Backcheck intensity and location valves. 

6. Delayed action closing. 

7. Mechanical hold open device, except at fire rated doors. 

8. ANSI 156.4, Grade 1. 

9. Conforms to ADA 5 lbf. maximum door opening force requirement for non-fire 

rated interior doors. 

10. Provide mounting brackets, and fasteners required for proper attachment. 

11. Provide closers at fire rated doors. 

12. Full metal cover. 

13. Cover, Arm and Fasteners Finish: Satin 

14. Acceptable manufacturers (application specific): Corbin/Russwin DC6000, LCN 

4000 series and Sargen 281 Series. 

L. Overhead Door Holder 

1. Heavy duty bronze, surface mounted with positive grip holder. 

2. Track: extruded bronze. 

3. Degree of opening: 85 − 110. 
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4. Finish: Satin Chrome Plated. 

5. Acceptable manufacturers: Corbin/Russwin, Glynn-Johnson, Norton. 

M. Door Stops and Bumpers 

1. Materials: Nickel or Stainless Steel, Finish: Satin, Bumper Color: Gray 

2. Floor mounted door stops. 

a. Acceptable manufacturers and products: H.B. Ives FS410, Rockwood 446, 

Deltana UFB5000 and EMTEK 2256. 

b. Height: 1 ½-inch – 2-inches 

c. At all door openings without wall conditions. 

3. Wall bumpers 

a. Acceptable manufacturers and products: EMTEK 2233, Deltana BDS450,  

and Inox DSIX09. 

b. Extendable length: 4 1/2-inches. 

c. At all door openings with wall conditions. 

N. Flush Bolts 

1. U.L. listed. 

2. Forged brass construction, 1/2" diameter flattened bolt tip, 12" long rod for doors 

7’-4” tall or less. Provide longer rod for taller doors to keep lever about six foot 

above floor. 

3. Provide flush bolts top and bottom of door. 

4. Fit standard ANSI door preparation. 

5. Acceptable manufacturers: Glynn-Johnson, Hager Hardware, and H.B. Ives. 

O. Automatic Flush Bolts 

1. U.L. listed. 

2. Forged brass or stainless steel construction, 1/2" diameter flattened bolt tip, 12" 

long rod. 

3. Fully automatic. 

4. Provide top and bottom bolts. 
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5. Operation shall incorporate an override function. 

6. Tested for a minimum of 100,000 cycles. 

7. Provide dust proof strikes. 

8. Acceptable manufacturers: Glynn-Johnson, Hager Hardware, and H.B. Ives. 

P. Push Plates and Pulls 

1. Push and pull plates: 4"x16"x0.050" stainless steel. 

2. Pulls: through bolted, 1" diameter, 2 1/2" projection, 12" centers, stainless steel. 

3. Acceptable manufacturers: H.B. Ives, Hager Hardware, and Builders Brass Works. 

Q. Coordinator 

1. U.L. labeled and tested for 100,000 cycles. 

2. Stop mounted, provide filler strips to fully cover stop. 

3. Adjustable holding power and override feature. 

4. Acceptable manufacturers: Gylnn-Johnson, Hager Hardware, and H.B. Ives. 

R. Kickplates 

1. Stainless steel, 0.050" thick, beveled 3 sides, 8" high, width 2 inches less than 

door width. 

2. Acceptable manufacturers: H.B. Ives, Hagar Hardware, and Builders Brass Works. 

S. Silencers 

1. Rubber silencers: 3 for each single door and 2 for each double doors. 

2. Rubber Silencers at fiberglass door locations shall be self-adhesive type.  

3. Acceptable manufacturers and products: (Hollow metal doors and frames): Glynn-

Johnson Models 64 or 65, Hager Hardware Models 308D or 307D, H.B. Ives 

Models 20 or 21. 

4. Acceptable manufacturers and products: (Fiberglass doors and frames): H. B. Ives 

Model SR66 or equal. 

T. Thresholds 
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1. Extruded aluminum saddle type and fiberglass for opening with fiberglass door and 

frames. Provide with stainless steel fasteners. Six inches wide or as shown on 

drawings. 

2. Acceptable manufacturers: Pemko, National Guard Products, Incorporated, and 

Zero International. Fiberglass threshold by fiberglass door and frame 

manufacturer. 

U. Door Bottom Seal 

1. Extruded aluminum with neoprene seal. 

2. Acceptable manufacturers and products: Pemko Model 57, Zero International 

Model 328 and National Guard Products, Inc. Model 96. 

V. Weatherstripping 

1. Extruded aluminum with neoprene seal. 

2. U.L. Labeled. 

3. Acceptable manufacturers and products: Pemko Model 294, National Guard 

Products, Inc. Model 190, and Zero International Model 328. 

W. Knox Box 

1. Furnish a Knox Box for emergency entry access mounted to main gate or as 

directed by the local fire official. Knox Box shall be Model required by fire official 

complete with spare key to unlock doors on site. 

PART 3 – EXECUTION 

3.1 GENERAL 

A. Templates 

1. After the hardware schedule is approved furnish to the various manufacturers, 

required blueprint templates for fabrication purposes. Templates shall be made 

available not more than ten (10) days after receipt of the approved hardware 

schedule. 

B. Packaging and Marking 

1. Ship hardware with proper non-corrosive fastenings for secure application. Each 

package of hardware shall be legibly marked indicating the part of the work for 

which it is intended. Markings shall correspond with the item numbers shown on 

the approved hardware schedule. Keys shall be tagged within each package set 
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and plainly marked on the face of the envelope with the key control number, door 

designation and all identification as necessary. 

3.2 INSTALLATION 

A. Install hardware in a manner which will eliminate cracks on surfaces. 

B. Mount hardware units at heights recommended in "Recommended Locations for Builders 

Hardware" by BHMA, except as otherwise indicated or required to comply with governing 

regulations. 

C. Install each hardware item in compliance with the manufacturer's instructions and 

recommendations. Do not install surface-mounted items until finishes have been 

completed on the substrate. 

D. Set units level, plumb and true to line and location. Adjust and reinforce the attachment 

substrate as is necessary for proper installation and operation. 

E. Drill and countersink units which are not factory-prepared for anchorage fasteners. 

Space fasteners and anchors in accordance with factory standards. 

F. Cut and fit thresholds and floor covers to profile of door frames, with mitered corners and 

hair-line joints. Join units with concealed welds or concealed mechanical joints. Cut 

smooth openings for spindles, bolts and similar items, if any. 

G. Screw thresholds to substrate with No. 10 or larger screws, of the proper type for 

permanent anchorage and of bronze or stainless steel which will not corrode in contact 

with the threshold metal. 

H. Set thresholds in a bed of either butyl rubber sealant or polyisobutylene mastic sealant 

to completely fill concealed voids and exclude moisture. Do not plug drainage holes or 

block weeps. Remove excess sealant. 

3.3 ADJUST AND CLEAN 

A. Adjust and check each operating item of hardware and each door to ensure proper 

operation or function. Lubricate moving parts as recommended by manufacturer. 

Replace units which cannot be adjusted to operate freely and smoothly as intended for 

the application. 

B. Final Adjustment 

1. One week prior to acceptance or occupancy make a final check and adjustment of 

all hardware items. Clean and relubricate operating items as necessary to restore 

proper function and finish of hardware and doors. Adjust door control devices and 

compensate for final operation of heating and ventilating equipment. 
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C. Instruct Owner personnel in proper adjustment and maintenance of hardware and 

hardware finishes, during the final adjustment of hardware. 

3.4 HARDWARE SETS 

A. The door hardware sets on the Drawings indicates functional and general requirements. 

Items shall be quality and finish as specified. Hardware set identification refers to set 

numbers indicated on the Drawings. Provide hardware required to meet Code 

requirements. Consult Drawings for set number required. 

B. Hardware shall be as follows: 
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Table 1: Hardware Sets 

Set Items Set Items 

1 

1. Continuous Hinges 

2. Passage Latch Set 

3. Overhead Door Closer (each leaf) 

4. Flush Bolts 

5. Coordinator 

6. Threshold 

7. Door Bottom Seal 

8. Weatherstripping 

9. Astragal w/Weatherstripping 

6-

EL 

1. Hinges 

2. Electronic Vertical Rod Panic 

3. EPT 

4. Overhead Door Closer (each leaf) 

5. Coordinator 

6. Threshold 

7. Kickplate 

8. Silencers 

1-
EL 

1. Continuous Hinges 

2. Electronic Vertical Rod Panic 

3. EPT 

4. Overhead Door Closer (each leaf) 

5. Coordinator 

6. Threshold 

7. Door Bottom Seal 

8. Weatherstripping 

9. Astragal w/Weatherstripping 

7-

EL 

1. Continuous Hinges 

2. Electronic Mortise Lockset 

3. EPT 

4. Overhead Door Closer  

5. Threshold 

6. Door Bottom Seal 

7. Weatherstripping 

8. Kick Plate 

2 

1. Continuous Hinges 

2. Passage Latch Set 

3. Overhead Door Closer Holder (each leaf) 

4. Flush Bolts 

5. Coordinator 

6. Threshold 

7. Silencers 

 

8-

EL 

1. Continuous Hinges 

2. Electronic Mortise Lockset (IDP) 

3. EPT 

4. Overhead Door Closer  

5. Threshold 

6. Door Bottom Seal 

7. Weatherstripping 

8. Kick Plate 

2-
EL 

1. Continuous Hinges 

2. Electronic Vertical Rod Panic 

3. EPT 

4. Overhead Door Closer Holder (each leaf) 

5. Coordinator 

6. Silencers  

9 

1. Hinges 

2. Passage Latch Set 

3. Overhead Door Closer Holder  

4. Threshold 

5. Silencers 

3 

1. Hinges 

2. Panic Exit Device w/ Dummy Trim 

3. Overhead Door Closer  

4. Threshold 

5. Silencers  

9-

EL 

1. Hinges 

2. Electronic Mortise Lockset 

3. EPT 

4. Overhead Door Closer Holder  

5. Threshold 

6. Silencers 

4-
EL 

1. Continuous Hinges 

2. Electronic Vertical Rod Panic 

3. EPT 

4. Overhead Door Closer Holder  

5. Threshold 

6. Door Bottom Seal 

7. Weatherstripping 

10 

1. Hinges 

2. Passage Latchset 

3. Overhead Door Closer Holder 

4. Silencers 

5-
EL 

1. Hinges 

2. Panic Exit Device w/ Dummy Trim 

3. Electronic Strike 

4. Overhead Door Closer  

5. Threshold 

6. Kickplate 

7. Silencers 

11 

1. Hinges 

2. Office Lockset 

3. Overhead Door Closer  

4. Silencer  

6 

1. Hinges 

2. Vertical Rod Panic Device 

3. Overhead Door Closer (each leaf) 

4. Coordinator 

5. Silencers 

6. Threshold (per Door Schedule) 

12 

1. Hinges 

2. Privacy Lockset (with occupied indicator) 

3. Overhead Door Closer  

4. Silencer 
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END OF SECTION
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SECTION 08 81 03 

GLASS, PLASTIC AND GLAZING 

PART 1 – GENERAL 

1.1 THE REQUIREMENT 

A. Furnish all labor, materials, equipment and appliances required for the complete 

execution of Work as shown on Drawings and specified herein. 

1.2 RELATED WORK SPECIFIED ELSEWHERE 

A. Section 08 11 13 – Steel Doors and Frames 

B. Section 08 14 00 – Wood Doors 

C. Section 08 15 00 – Fiberglass Doors and Frames 

D. Section 08 41 13 – Aluminum-Framed Entrances and Storefront 

E. Section 08 44 13 – Glazed Aluminum Curtain Wall System 

1.3 REFERENCE SPECIFICATIONS, CODES AND STANDARDS 

A. Without limiting the requirements of these specifications, the Work shall conform to the 

applicable requirements of the following documents: 

1. CPSC 16 CFR1201 "Safety Standard for Architectural Glazing Materials." 

2. ANSI Z97.1 "Performance Specifications and Methods of Test for Safety Glazing 

Material Used in Buildings." 

3. North American Glazing Association "Glazing Manual." 

4. Underwriters' Laboratories "Building Materials Directory." 

1.4 SUBMITTALS 

A. In accordance with the procedures and requirements set forth in Section 01 33 00 − 

Submittal Procedures, submit the following: 

1. Sample of each type of glass and color chart. 

a. Four (4) twelve (12) inches square pieces of each type of glass specified. 

b. One bead, approximately 1/4 inch wide x 3 inches long of sealant, indicating 

color and set of cured material. 
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2. Shop Drawings shall include but not be limited to: 

a. Complete layout and installation drawings and schedules with clearly marked 

dimensions. 

b. Manufacturer's descriptive data of glass and glazing materials. 

c. Recommended installation instructions. 

1.5 MANUFACTURER'S CERTIFICATION THAT THE MATERIALS MEET 

SPECIFICATION REQUIREMENTS.JOB CONDITIONS 

A. Check openings to verify that frames are plumb and true, square and secure. 

B. Take field dimensions for cutting glass and fabricating units. 

C. Do not install glazing when ambient temperature is less than 50 degrees F. 

1.6 DELIVERY, STORAGE AND HANDLING 

A. Deliver materials in the manufacturer's original unopened labeled containers, clearly 

marked with their name and brand. Transport large panes of glass in vertical position 

with spacers to prevent contact between panes and edges. 

B. Store glass in a dry, well ventilated location at a constant temperature, maintained above 

dew point. Handling shall be kept to a minimum. Protect glass from soiling, condensation 

or moisture of any kind. 

C. Glass delivered to the job site with manufacturer's markings, or when markings are 

applied at the job, use either neutral or slightly acidic adhesive.  In no case shall marking 

materials or adhesives be alkaline.  Any staining of glass by alkaline material will be 

cause for rejection. 

D. The edges of all tempered and insulating glass shall be protected from damage and 

edges shall not be modified in any way after the glass leaves the factory.  Nipping of any 

glass to reduce size shall not be permitted. 

E. All glass shall be delivered with manufacturer's labels showing type, thickness and 

quality of material (and UL label as required).  These labels shall not be removed until 

the glass is set and final approval has been secured. 

PART 2 – PRODUCTS 

2.1 ACCEPTABLE MANUFACTURERS 

A. Subject to compliance with the Specifications provide products manufactured by one of 

the following: 
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1. Basis of Design: Guardian Glass, LLC 

2. Arnold Glas 

3. Vitro 

4. Viracon, Inc. 

5. Cardinal IG 

2.2 MATERIALS 

A. Primary glass shall meet the requirements of ASTM C1036-90. Heat treated glass shall 

meet the requirements of ASTM C1048-90. 

B. Laminated glass: shall be ¼-inch minimum thickness for spans in either direction of less 

than 36-inches and ½ - inch for spans in either direction equal to and greater than 36-

inches, for interior exposure standard clear laminated glass or approved equal.  For use 

at interior locations as indicated on the Contract Drawings. 

1. For all interior exposure on both sides of glass provide any of the following glass 

types as selected by Architect: 

a. Laminated Glass with graduated shade or pattern on inner PVB. 

b. Laminated Glass Inner PVB can be clear if chosen. 

C. Insulating glass shall be Low-E preassembled units of glass enclosing a hermetically 

sealed dehydrated air space filled with 10% air 90% argon and certified through the 

Insulating Glass Certification Council (IGCC) in accordance with ASTM E-2190, E-2188. 

Unless otherwise specified, all insulating glass shall conform to FS DD-G-451c.  ASTM 

C1036 All product references are Guardian trade names.  All substitutions shall perform 

equal to or better than products specified as follows: 

1. Triple Laminated Insulating glass shall be one and five-sixteenths (1-3/4) inches 

thick hermetically sealed units consisting of the following: 

a. 1-3/4” Triple Laminated Insulating Coated Glass with a UV coating.  

b. Exterior Glass Ply 1: ¼” Clear, laminated.  

c. Interlayer: .060” Clear polyvinyl butyral 

d. Exterior Glass Ply 2: ¼” Clear, Heat Treatment - HS   

e. Coating: Guardian SN 68 on #4 Surface 

f. Space: ½” aluminum, finish – black painted, 10% air 90% argon filled  
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g. Silicone: black 

h. Interior Glass Ply 3: ¼” Clear,  

i. Coating: Guardian SN 78/65 on #6 Surface 

j. Space: ½” aluminum, finish – black painted, 10% air 90% argon filled  

k. Silicone: black 

l. Interior Glass Ply 4: ¼” Clear   

m. Interlayer: .060” Clear polyvinyl butyral 

n. Interior Glass Ply 5: ¼” Clear 

2. Glass Unit Performance Characteristics: 

a. Visible Light Transmittance:  56 percent. 

b. Visible Light Reflectance Outdoors:  13 percent. 

c. Visible Light Reflectance Indoors:  15 percent. 

d. Winter U-Value Nighttime:  0.13 

e. Summer U-Value Daytime:  0.13 

f. Shading Coefficient:  0.35 

g. Solar Heat Gain Coefficient:  0.31 

h. Light to Solar Gain Ratio:  1.81 

3. Spandrel glass units shall be obscure insulating glass units comprised of the 

insulating glass unit above with Ceramic Frit per manufacturers standard 

translucent (as selected by Architect) on #7 Surface. Performance Requirements 

are as follows 

a. Visible Light Transmittance:  55 percent. 

b. Visible Light Reflectance Outdoors:  13 percent. 

c. Visible Light Reflectance Indoors:  15 percent. 

d. Winter U-Value Nighttime:  0.13 

e. Summer U-Value Daytime:  0.13 
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f. Shading Coefficient:  0.35 (subject to frit selected) 

g. Solar Heat Gain Coefficient:  0.31 (subject to frit selected) 

h. Light to Solar Gain Ratio:  1.81 

D. Fire rated glass shall be FireLite Plus® as manufactured by Nippon Electric Glass 

Company, Ltd., and distributed by Technical Glass Products or equal glass shall be 

5/16” thick. Provide glass fire rated tested for fire rated assembly (doors, windows, or 

walls) shown in accordance with UL and NFPA requirements. Provide glass that 

additionally meets the requirements of ANSI Z97.1 and CPSC 16CFR1201 (Cat 1 and 

II). Glass shall be premium grade ground and polished both sides. Permanently label 

each piece of glass.  

E. Glazing materials shall be a resilient, non-hardening glazing compound of either a 

polysulfide or a silicone type. Materials shall not contain any solvents and shall be 100% 

solids. Oil base putty shall not be used. Glazing compounds shall not be thinned with 

chlorinated solvents or benzene related compounds. Glazing tape may be used where, 

and as, recommended by the manufacturer. The color of all exposed glazing materials 

shall harmonize with the window units. 

F. Setting blocks and spacer shims shall be a non-staining material as recommended by 

the glass manufacturer. 

PART 3 – EXECUTION 

3.1 GENERAL 

A. Determine glass sizes by measuring the frames to receive the glass at the site. Comply 

with the manufacturer's specified tolerances for each type of glass including cutting 

tolerance, minimum edge clearance, minimum face clearance, and cover on glass. 

B. The edges of all tempered and insulating glass shall be protected from damage and 

edges shall not be modified in any way after the glass leaves the factory. Nipping of any 

glass to reduce size shall not be permitted. 

C. Deliver glass with manufacturer's labels showing type, thickness and quality of material 

(and U.L. label as required). These labels shall not be removed until the glass is set and 

final approval has been secured. 

3.2 INSTALLATION 

A. Sheet glass shall be cut and set with waves running horizontally. 

B. All glass shall be set in such manner as to avoid possibility of breakage. 
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C. Rabbets shall be thoroughly cleaned and shall have been prime coated before glass is 

set. 

D. Glass shall be well bedded and back glazed and all surplus compound and markings 

shall be carefully removed from doors, sash and adjoining work, while still fresh. 

Compound shall be finished in true, even lines, neatly and smooth faced. Set glass in 

strict accordance with the manufacturer's printed directions. 

E. All glass when set and glazed shall be free from rattle and be watertight. 

F. Glazing molds shall be removed and replaced in their correct locations in such a manner 

as not to mar molding or the screws securing same. 

G. Install fire rated glass in strict accordance with manufacturer’s requirements to meet fire 

rated assembly shown on Drawings. 

3.3 PROTECTION AND CLEANING 

A. Before and after installation, all work shall be properly protected against damage. 

B. On completion and prior to turning the project over to the Owner, all metal work and 

glass shall be cleaned and left in perfect condition. Glass shall be washed outside and 

inside. 

END OF SECTION 

La
st

 M
od

ifi
ed

: 0
2/

28
/2

02
4 

at
 1

0:
41

A
M

 E
S

T



 

 

90398-004/February 2024 08 91 20-1  Fixed Louvers 

SECTION 08 91 20 

FIXED LOUVERS 

PART 1 – GENERAL 

1.01 THE REQUIREMENT 

A. Furnish all labor, materials, equipment, and appliances required for the complete 

execution of additions, modifications, alterations, to existing buildings and new 

construction work as shown on the Drawings and specified under the several sections of 

the Specifications. 

B. Principal items of work include: 

1. Fixed type, stormproof louvers and frames. 

2. Insulated blank-off metal panels where required. 

1.02 RELATED WORK SPECIFIED ELSEWHERE 

A. Section 01 33 00 − Submittal Procedures 

B. Section 07 42 63 - Cementitious Wall Panels. 

1.03 REFERENCE CODES, SPECIFICATIONS, AND STANDARDS 

A. Without limiting the generality of these Specifications, work shall conform to the 

applicable requirements of the following documents. All referenced Specifications, 

codes, and standards refer to the most current issue available at the time of the Bid. 

1. All work shall comply with the current Building Code of the State or 

Commonwealth in which the project is located. 

2. and the requirements of all other authorities having jurisdiction. 

3. All units shall conform to AA-Aluminum Standards and Data, latest edition. 

4. Louvers shall bear the AMCA Seal with ratings in accordance with AMCA 

Standard 500 which applies to air performance ratings and water penetration 

ratings. 

5. All louvers, fasteners and supports shall be designed to meet a wind loading in 

accordance with the local building codes but shall not be less than 25 pounds per 

square foot. 
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1.04 SUBMITTALS 

A. In accordance with the procedures and requirements set forth in the General Conditions 

and Section 01 33 00 – Submittal Procedures, the Contractor shall submit the following: 

1. Samples 

2. Shop Drawings 

B. Samples shall include: 

1. Color and finish samples for each finish type required. 

C. Shop Drawings shall include but not be limited to: 

1. Complete detail drawings showing materials, methods of fabrication and clearly 

indicating all dimensions. 

2. Detailed installation drawings showing all methods of attachment. 

1.05 DELIVERY, STORAGE AND HANDLING 

A. Brace and support units to prevent deformation during delivery. 

B. Factory wrap units with approved materials to protect finish during delivery and storage. 

C. Handle units with care to prevent bending or scratching. 

PART 2 – PRODUCTS 

2.01 ACCEPTABLE MANUFACTURERS 

A. Provide continuous line blade recess mullion louver consisting of extruded storm-

resistant aluminum, recess mullion, as shown on the Contract Documents and as 

manufactured by the following: 

1. Construction Specialties, Model No. RS-7315 (Basis of Design).Airolite Company, 

Model No. SCH-7 

2. Ruskin,  Model No. EME-720. 

2.02 FABRICATION 

A. Coordinate louver sizes and free area requirements with the HVAC work. 

B. General: Furnish and install removable louvers where shownas indicated on the 

Contract Drawings, continuous line blade recess mullion louver consisting of seven (7) 
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inches (177.8mm) deep Storm Resistant Fixed Horizontal Louver aluminum dual 

drainable, recess mullion, fixed horizontal blade louvers with bird screens. Individual 

louver shall have the following characteristics: 

C. Frames and blades to be fabricated from 6063-T5 aluminum alloy.  

D. Architectural Line Face Blades: Horizontal face blades are to be field applied after 

installation of rear louver modules and face blades shall be continuous span of multiple 

louver sections to minimize vertical gaps/visible seams. Face blades shall be connected 

to rear louver jambs/mullions by means of snaplock blade braces.  Where lateral 

splices/gaps occur in the face blades, blades shall be retained by single/common blade 

braces at transition across adjacent mullions to ensure horizontal alignment of the 

continuous blade. 

E. Louvers and sill flashing to be installed in accordance with the manufacturer’s 

recommended procedures to ensure complete water integrity performance of louver 

system. All louvers to be furnished with 5/8″(15.87 mm) flattened expanded mesh, 

aluminum bird screen with a 0.055″(1.4 mm) thick extruded aluminum frame. 

F. Fasteners: Louver shall be mechanically fastened using stainless steel fasteners, unless 

otherwise indicated.  Do not use metals which are corrosive or incompatible with 

materials joined. 

G. Use types, gages, and lengths to suit unit installation conditions. 

H. Use Philips flat-head machine screws for exposed fasteners unless otherwise indicated. 

I. Adhesive anchors and inserts of type, size and material required for type of loading and 

installation indicated.  Use Type 316 stainless steel adhesive anchors and inserts for 

exterior installation and elsewhere as required for corrosion resistance in accordance 

with Section 05 05 23.02 Miscellaneous Metal Fastenings. 

J. Bituminous Paint: SSPC-Paint 12 (cold-applied asphalt mastic). 

K. Material: Heads, sills, jambs and mullions to be one-piece structural aluminum members 

with integral caulking slot and retaining beads. Architectural Line Drainable Sightproof 

Storm Resistant Fixed-Blade designed to collect and drain water to exterior at sill by 

means of multiple gutters in blades and channels in jambs and mullions Louvers to be 

supplied with four (4) inches (101.6mm) high by full depth sill flashings formed from 

minimum 0.050” (1.27mm) thick aluminum. Sill flashings to have welded side panels. 

Louvers and sill flashings to be installed in accordance with the manufacturer’s 

recommended procedures to ensure complete water integrity performance of the louver 

system. 

L. AMCA Performance: A 4’ x 4’ unit shall conform to manufactures model numbers 

specified above. The following are performance characteristics for Construction 
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Specialties model No. RS-7315 as minimum requirements for any louver model 

submitted other than listed above: 

 

Free Area 8.09 sq. ft. (0.75 sq. m.) 

Intake Pressure drop at 900 fpm free 

area velocity (274 m/min) 
0.324 in. H2O (8.23 mm) 

Exhaust pressure drop at 900 fpm free 

area velocity (274 m/min) 
0.440 in. H2O (11.17 mm) 

M. Wind Driven Rain Performance: AMCA certified and licensed to bear the AMCA seal for 

Wind Driven Rain test. The louver test is based on a 39.370"(1.00m) x 39.370" (1.00 m) 

core area.  Unit tested at a rainfall rate of 3.0 inches per hour (75 mm/hr) and with a 

wind directed to the face of the louver at a velocity 29.1-mph (13 m/s). The test data 

shall show the water penetration effectiveness rating at each corresponding ventilation 

rate listed below. 

N. The following are performance characteristics for Construction Specialties model No. 

RS-7315 as minimum requirements for any louver model submitted other than listed 

above, provided louver shall maintain an “A” rating under these conditions with a free 

area ventilation rate of 700 fpm. 

  

Core Ventilation 

Rate (m/s) 
00 0.6 1.0 1.5 2.0 2.5 3.0 3.4 

Core Ventilation 

Rate (ft/min) 
0 116 194 293 403 495 592 671 

Free Area 

Ventilation Rate 

(ft/min) 

0 232 372 388 785 991 1185 1343 

Rating 

Effectiveness: 
A A A A B B C D 

Effectiveness 

Rating: 
A = 1 to 0.99 

B = 0.989 to 

0.95 

C = 0.949 

to 0.80 

D = 0.80 

to 0 

 

O. Insulated Blank-off panels to be two (2) inches (50.8mm) thick and to be faced on both 

sides with 0.081" thick aluminum matching louver blade material and finish. Color of 

panel to be black. Panels to be fabricated with an expanded polystyrene (EPS) core 

having an R-value of 8 (0F*ft2*h/Btu). Panel perimeter frame to be 0.081" thick-formed 
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aluminum channels. Panel frame to be mitered at the corners and sealed to the louver 

frame with neoprene gaskets. Panels to be finished to match louvers. Provide Insulated 

Blank-off panels at all louver locations where excess space has resulted from duct 

opening size and louver size are of different dimensions except where un-insulated 

blank-off panels are indicated.  

P. Bird Screens to be 5/8” (15.9mm) mesh, 0.050” (1.27mm) thick expanded and flattened 

aluminum bird screen secured within 0.055” (1.40mm) thick extruded aluminum frames. 

Frames to have mitered corners and corner locks. 

Q. Finish for all aluminum work of this Section: Provide minimum seventy percent (70%) 

resin Flouropolymer coating at the factory for sheet material and powder coating for 

extruded or factory-fabricated material.  Provide a minimum dry film thickness of 1.5 mil. 

Coating system finish complying AAMA specification 2605-5 Voluntary Specification for 

High Performance Organic Coatings on Architectural extrusion and panels. 

1. Provide custom color to match Cementitious panels work of Section 07 42 63 - 

Cementitious Wall Panels. 

R. Bird screens shall be 1/2-inch square FRP or aluminum mesh P.V.C. coated, placed in 

removable .081-inch thick folded aluminum frames standard with the manufacturer. 

PART 3 – EXECUTION 

3.01 INSTALLATION 

A. Anchor louver frames using stainless steel bolts into holes drilled and tapped in channel 

or angle subframes and suspended lintels, or with strap anchors to masonry in 

accordance with the manufacturer's approved directions. 

B. Isolate aluminum from contact with masonry or dissimilar metals with heavy coat of 

bituminous paint or neoprene gaskets. 

C. Mount bird screens on inside face with clips, machine screwed into frames. 

D. All frames shall be installed with aluminum (or compatible) screws, bolts, anchors, etc., 

in such a manner that the frames are removable. 

3.02 CUTTING AND FITTING 

A. Do all cutting and fitting required for the installation in a neat manner. 

3.03 CLEANING 

A. Upon completion remove any and all protective coatings, clean off all parts of the work 

and leave entire installation in orderly condition. 
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END OF SECTION 
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Requirements 

DIVISION 09 

LATHING AND PLASTERING 

(FILED SUB BID REQUIRED) 

 

SECTION 09 20 00 

BASIC LATHING AND PLASTERING REQUIREMENTS 

PART 1 – GENERAL 

1.01 DEFINITIONS 

A. FSB  Filed Sub-Bid(der) 

B. FSSB   Filed Sub-Sub Bid(der) 

1.02 FILED SUB-BID REQUIREMENTS 

A. A FSB submitted for the work of Division 09 – Lathing and Plastering shall include the 

complete work specified in all of the following Sections:  

1. 09 29 00 - Gypsum Drywall System 

B. FSB shall comply with the requirements of Massachusetts General Laws c. 149, §44F, 

shall be submitted on the form provided in Section 00 40 01 – Forms for Filed Sub-Bid, 

at the time specified in Section 00 11 00 – Advertisement for Bids, and shall be 

accompanied by a bid deposit complying with the requirements of Massachusetts 

General Laws c. 149, §44B(2) and all other documents required by Section 00 20 00 – 

Instructions to Bidders.  

C. The work of Division 09 – Lathing and Plastering is indicated on Drawing Nos. G-002 

through G-005 – Index of Drawings and is listed on the Drawing title block on individual 

Drawings. Drawings that are denoted in the title block as requiring a Filed-Sub-Bid 

Contractor, shall require a Filed-Sub-Bid Contractor for the work shown in whole or in 

part of the Drawing.   

D. Staging and Scaffolding: 

1. Hoisting Equipment: The LATHING AND PLASTERING SUBCONTRACTOR shall 

furnish, install and maintain all mechanical hoisting equipment, operating 

personnel and rigging required for the execution of the Work as specified in this 

Section. 
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Requirements 

2. Staging, Planking and Scaffolding: The LATHING AND PLASTERING  

SUBCONTRACTOR shall furnish, install and maintain all staging, planking and 

scaffolding up to eight feet in height required for the Work in this Section. 

1.03 RELATED WORK 

A. Division 01 − General Requirements 

B. Section 01 33 00 − Submittal Procedures 

C. Section 01 74 00 − Cleaning and Waste Management 

D. Section 07 90 00 − Joint Fillers, Sealants, and Caulking 

PART 2 – PRODUCTS 

A. (NOT USED) 

PART 3 – EXECUTION 

(NOT USED) 

 

END OF SECTION 

La
st

 M
od

ifi
ed

: 0
2/

28
/2

02
4 

at
 1

0:
41

A
M

 E
S

T



90398-004/February 2024 09 29 00-1  Gypsum Drywall System 

DIVISION 09 

LATHING AND PLASTERING 

(Filed Sub Bid Required) 

 

SECTION 09 29 00 

GYPSUM DRYWALL SYSTEM 

PART 1 – GENERAL 

1.01 FILED SUB-BID REQUIREMENTS 

A. This Section is part of the filed sub-bid for Division 09 – Lathing and Plastering. See 

Division 09 Finishes. 

1.02 THE REQUIREMENT 

A. Furnish all labor, materials, equipment and appliances required for the complete 

execution of Work as shown on the Drawings and specified herein. 

1.03 RELATED WORK SPECIFIED ELSEWHERE 

A. Section 04 43 00 – Stone Masonry 

B. Section 05 40 00 – Cold-Formed Metal Framing 

C. Section 09 30 00 – Tiling 

D. Section 09 90 00 – Painting 

1.04 REFERENCE SPECIFICATIONS, CODES AND STANDARDS 

A. Without limiting the generality of these specifications, the Work shall conform to the 

applicable requirements of the following documents: 

1. ASTM A580 - Standard Specification for Stainless Steel Wire 

2. ASTM C473 - Standard Test Methods for Physical Testing of Gypsum Panel 

Products 

3. ASTM C475 - Standard Specification for Joint Compound and Joint Tape for 

Finishing Gypsum Board 

4. ASTM C518 - Standard Test Method for Steady-State Thermal Transmission 

Properties by Means of the Heat Flow Meter Apparatus 

5. ASTM C1325 – Standard Specification for Fiber-Mat Reinforced Cementitious 

Backer Units 
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6. ASTM C1396 – Specification of Gypsum Board 

7. ASTM C645 - Standard Specification for Nonstructural Steel Framing Members 

8. ASTM C665 - Standard Specification for Mineral-Fiber Blanket Thermal Insulation 

for Light Frame Construction and Manufactured Housing 

9. ASTM C840 – Specification for Application and Finishing of Gypsum Board 

10. ASTM C854 – Specification for Installation of Steel Framing Members to Receive 

Screw-Attached Gypsum Board 

11. ASTM C1002 – Standard Specification for Steel Self-Piercing Tapping Screws for 

Application of Gypsum Panel Products or Metal Plaster Bases to Wood Studs or 

Steel Studs 

12. ASTM C1047 - Standard Specification for Accessories for Gypsum Wallboard and 

Gypsum Veneer Base 

13. ASTM C1177 - Standard Specification for Glass Mat Gypsum Substrate for Use as 

Sheathing 

14. ASTM C1396 - Standard Specification for Gypsum Board 

15. ASTM D3273 - Standard Test Method for Resistance to Growth of Mold on the 

Surface of Interior Coatings in an Environmental Chamber 

16. ASTM D3274 - Standard Test Method for Resistance to Growth of Mold on the 

Surface of Interior Coatings in an Environmental Chamber 

17. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building 

Materials 

18. ASTM E136 - Standard Test Method for Assessing Combustibility of Materials 

Using a Vertical Tube Furnace at 750°C 

19. ANSI A118.9 – American National Standard Specifications for Test Methods and 

Specifications for Cementitious Backer Units 

20. ASTM A108.11 - Interior Installation of Cementitious Backer Units 

21. 40 CFR 59, Subpart D (EPA Method 24) – National Volatile Organic Compound 

Emission Standards for Architectural Coatings 

1.05 SUBMITTALS 

A. In accordance with the procedures and requirements set forth in the Section 01 33 00 – 

Submittal Procedures, submit the following: 

1. Product information on each item specified. 
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2. Metal stud span tables or engineered calculations showing proper size and gauge 

for spans and anticipated loads. 

1.06 SHIPPING, HANDLING AND STORAGE 

A. Store materials in a completely enclosed area. Remove from the site and do not use 

gypsum board, and accessories, which get wet. 

B. Stack gypsum wallboard flat with sufficient support underneath to avoid sagging. Take 

precautions to avoid damage to edge, corners and surfaces. 

PART 2 – PRODUCTS 

2.01 ACCEPTABLE MANUFACTURERS 

A. Subject to compliance with the Specifications, provide products from one of the following 

manufacturers: 

1. Basis of Design: United States Gypsum Co. 

2. National Gypsum Co. 

3. Georgia Pacific 

2.02 MATERIALS 

A. Gypsum wallboard Mold-Resistant shall be of the tapered type, Sheetrock Glass Mat 

Firecode Core 5/8-inch thick, Type X gypsum panels, 4 feet wide, and of lengths 

indicated or required and complying with ASTM C931 and meet or exceed the following 

test data requirements: 

1. UL Type Designation: 5/8 in. (15.9 mm): “SGX” 

2. ASTM E136 Noncomputability: Meets 

3. ASTM E84 Surface-Burning Characteristics: 

a. Flame Spread: 20 

b. Smoke Developed: 0 

c. Class A (Flame spread not greater than 25 and smoke developed not 

greater than 450): Meets 

4. ASTM C473, Standard Test Methods for Physical Testing of Gypsum Panel 

Products Core Hardness: 

a. Field (Not less than 15 lbs. ft. (67 N)): Meets 

0
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b. End (Not less than 15 lbs. ft. (67 N)): Meets 

c. Edge (Not less than 15 lbs. ft. (67 N)): Meets 

5. Flexural Strength: 

a. Parallel: 5/8 in. [15.9 mm] (Not less than 100 lbs. ft. (445 N)) 

b. Perpendicular: 5/8 in. [15.9 mm] (Not less than 100 lbf (445 N) 

6. Nail Pull Resistance: Not less than 90 lbs. ft. (400 N) 

7. Humidified Deflection: Not greater than 1/4 in. (6 mm) 

8. Average Water Absorption (Not greater than 5% by weight after two-hour 

immersion). 

B. All Gypsum Board to be Moisture and Mold-Resistant Glass Mat 5/8-inch thick 

Sheetrock Glass-Mat Mold Tough Gypsum Panels and shall be used in interior areas 

subject to moisture and where indicated except where notes and specified otherwise. 

C. Gypsum Board Ceilings and Soffits: shall be 1/2-inch minimum thickness, glass mat 

surface moisture and mold resistant gypsum core panels with additives to enhance sag 

resistance of the core and surfaced with glass mat surfaces, tapered edges and 

complying with ASTM C1396.  

D. Exterior Gypsum Sheathing: 5/8-inch fiberglass mat-faced gypsum sheathing, with 

square edges conforming to ASTM C1177, Type X. 

1. Basis of Design: USG DensGlass Sheathing by USG Corporation, LLC. 

2. Racking Strength, ASTM E72: not less than 654 psf, dry. 

3. Flexural Strength, ASTM C1177: 100 lbf, parallel. 

4. Humidified Deflection, ASTM C1177: not more than 1/8-inch. 

5. Permeance, ASTM E96: not less than 17 perms. 

6. R-value, ASTM C518: 0.67. 

7. Mold Resistance, ASTM D3273: 10. 

8. Microbial Resistance, ASTM D6329: will not support microbial growth. 

E. Exterior Gypsum Soffit Board: 1/2-inch gypsum core soffit panel with additives to 

enhance sag resistance of the core and surfaced with water repellant paper, tapered 

edges and complying with ASTM C1396. 
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F. Cementitious Backer Board: 5/8-inch thick, with glass mesh and reinforced edges and 

conforming to ASTM D3273. Provide where porcelain tile finish and adhered stone 

masonry is indicated. 

1. Basis of Design: USG Durock Cement Board by USG Corporation, LLC. 

2. Classification: Cementitious Backer Units: ANSI A118.9, ASTM A108.11, ASTM 

C1325, and ASTM C1396 provide with manufacturer's standard edge. 

3. Thickness: 5/8-inch. 

4. Board Dimensions: 3-feet (914 mm) wide by 5-feet (1524 mm) long 

5. Mold Resistance: ASTM D3273, score of 10 as rated according to ASTM D3274. 

G. Shaftwall Glass-Mat Mold Tough liner panels shall be UL fire assembly rated, 1-inch 

thickness glass surface mold resistant gypsum core panels with additives to enhance 

sag resistance of the core and surfaced with glass mat  surfaces, tapered edges and 

complying with ASTM C931 and meet or exceed the following test data requirements: 

1. UL Type Designation: “SLX” 

2. ASTM E136 Noncomputability: Meets 

3. ASTM E84 Surface-Burning Characteristics 

a. Flame Spread: 20 

b. Smoke Developed: 0 

c. Class A (Flame spread not greater than 25 and smoke developed not 

greater than 450): Meets 

4. ASTM C473, Standard Test Methods for Physical Testing of Gypsum Panel 

Products Core Hardness: 

a. Field [Not less than 15 lbs. ft. (67 N)]: Meets  

b. End [Not less than 15 lbs. ft. (67 N)]: Meets 

c. Edge [Not less than 15 lbs. ft. (67 N)]: Meets 

5. Flexural Strength: 

a. Parallel Not less than 80 lbs. ft. (356 N): Meets 

b. Perpendicular Not less than 230 lbs. ft. (1023 N)]: Meets 

6. Nail Pull Resistance: Meets 
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7. Humidified Deflection: Meets 

8. Average Water Absorption: Meets 

9. ASTM D3273, Standard Test Method for Resistance to Growth of Mold on the 

Surface of Interior Coatings in an Environmental Chamber: 10 

H. Metal Trim: 26 gauge galvanized steel, manufactured by United States Gypsum under 

the following numbers. 

1. Ceiling Trim: No. 200-B 

2. Castings: No. 200-A 

3. Outside Corner Trim: No. 103 

4. Control Joints: No. 093 

I. Tape and Joint Compound: As approved by manufacturer of gypsum board. 

J. Screws and other fastenings: Type S-12 bugle head with length at least 3/8 inch longer 

than thickness of gypsum board. 

K. Adhesive: As approved by manufacturer of gypsum board. 

L. Metal framing for interior non-load bearing walls under 12’-0” high. See Section 05 40 00 

– Cold-Formed Metal Framing for other metal stud walls. Interior walls shall be designed 

to support 5 psf load and as required by Building Code and loads associated with 

equipment, casework, etc. mounted to wall. 

1. Studs: 2-1/2 inch, 3-5/8 inch C-shaped, minimum 20 gage unless shown otherwise 

on Drawings, galvanized steel and complying with ASTM C645. Flange width shall 

be 1 1/4 inch minimum. Use size shown on Drawings or as required to conceal 

electrical conduit, electrical boxes, structural steel, HVAC ducts, etc. Gauge and 

size shall be verified with tables or engineered calculations. 

2. Track: U-shaped track with 1-1/4 inch legs, minimum 20 gage unless shown on 

Drawings, galvanized steel complying with ASTM C645. Size as required by studs. 

3. Main Furring Channels: 1-1/2 inch cold rolled steel channel, 0.054 inch, galvanized 

steel. 

4. Cross Furring Channels: 3/4 inch cold rolled steel channel, 0.054 inch, galvanized 

steel. 

5. Rigid Furring Channel: 7/8 or 1-1/2 inch hat channel, minimum 25 gage unless 

shown on Drawings, galvanized steel and conforming to ASTM C645. Use size as 

required to conceal electrical conduit, electrical boxes, pipes, etc. 
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6. Z-Furring Channels: Z-shaped channels with a minimum base steel of 25 gage 

unless shown on Drawings, galvanized, and complying with ASTM C645. Size as 

indicated on Drawings. 

7. Shaftwall framing: 2-1/2 inch, 4 inch, C-T shaped studs and 2-1/2 inch, 4 inch, J-

tabbed tracks, minimum 20 gage, galvanized steel and complying with ASTM 

C645. Use size shown on drawings. 

8. Screws and Fasteners: ASTM C1002 Type "S-12" coated drywall screws shall be 

used for attaching gypsum wallboard in lengths 3/8-inch greater than the total 

thickness of wallboard being fastened to the framing.  Size and type of screws for 

attaching metal door frames and runners, metal trim and the like shall be as 

recommended by the gypsum wallboard manufacturer. 

9. Control Joints, Casing Beads, Corner Beads and Accessories:  Materials shall be 

as required for thickness of the board required, ASTM C1047. 

M. Hangers for Suspended Ceilings and Soffits:  Hangers shall be galvanized steel rod not 

less than 0.25-inch diameter. Suspended ceilings and soffits shall be rigidly mounted to 

the structure above. 

1. Tie wire shall be of 18-gauge stainless steel, ASTM A580. 

2. Runners shall be cold-rolled 1-1/2-inch channels weighing not less than 475 

pounds per 1,000 lineal feet, ASTM C 645. 

N. Joint Treatment:  Joint compound, perforated tape, and taping compound shall be as 

recommended by the manufacturer for intended use of the gypsum board. Comply with 

ASTM C475. 

O. Adhesives, sealants, and primers shall comply with VOC limits and be as recommended 

by the gypsum wallboard manufacturer. 

P. Acoustical Accessories:   

1. RC-1 resilient channels.  

2. Sound Attenuation Blankets:  ASTM C665, Type I (blankets without membrane 

facing) produced by combining thermosetting resins with mineral fibers 

manufactured from glass, slag wool, or rock wool. Refer to: Section 07 21 00 - 

Thermal Insulation for acoustic insulation.  

3. Gypsum Board Acoustical Sealant: Acoustical joint sealant shall have a VOC 

content of 250 g/L or less when calculated according to 40 CFR 59, Subpart D 

(EPA Method 24). 
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PART 3 – EXECUTION 

3.01 PRELIMINARY 

A. Verification: Examine all Drawings covering the work of this Section and refer to other 

Drawings which may affect this work or require coordination by this trade. Execution of 

work of this trade constitutes acceptance of adjoining work and other conditions as being 

satisfactory in every respect. Later claims of defects in such cases will not constitute 

relief in any way from the requirement of the Specifications. 

B. Cooperation: Cooperate with all trades supplying materials or performing work in 

connection with the work under this Section to those of other trades whose work is 

affected. Provide to the job items required to be built into the work in ample time to avoid 

delaying the normal progress of such other work. 

C. Installation of metal framing shall be in accordance with metal framing manufacturer’s 

requirements. Install supplementary framing, blocking, and bracing in metal framing 

system wherever walls or partitions are indicated to support fixtures, equipment, 

services, case work, heavy trim and furnishings, and similar work requiring attachment to 

wall or partition. Where type of supplementary support is not otherwise indicated, comply 

with metal framing manufacturer's recommendations and industry standards, considering 

weight or loading resulting from each item supported. 

3.02 INSTALLATION 

A. Unless otherwise specified, methods of installation shall be in accordance with the 

requirements of the GA 216, the Gypsum Association, and the approved manufacturer. 

B. Minimum temperature in areas where gypsum board is to be installed shall be 65 

degrees F for 24 hours before, during, and after installation. Provide adequate heat and 

ventilation to remove any moisture. 

C. Butt all wallboard joints loosely together. Butt ends shall not be placed against tapered 

edges. Gap at end joints shall be 1/8-inch minimum. 

D. Install in maximum practical lengths to span walls without butt joints. If butt joints do 

occur, stagger joints and locate as far as possible from center of walls. 

E. Support end joints on framing members. Apply end joints compounds to back of board 

along end joints. 

F. No end joints shall align with edges of openings. Install expansion and/or control joints 

where shown or required. 

G. Install metal trim at doors, corners, edges and elsewhere as shown in accordance with 

the manufacturer's instructions and recommendations. 
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H. Openings cut in wallboard to fit mechanical and electrical items shall fit snugly and be 

small enough to be covered by escutcheons and plates. Both face and back paper shall 

be cut when cutouts are not made with a saw. 

I. Adhesive and joint finishing compounds shall be mixed in strict accordance with the 

manufacturer's instructions. Mix only enough at one time to be used during the 

recommended pot life of the compound. 

J. Fasteners shall be installed as follows: 

1. Install no closer than 3/8-inch to end or edge. 

2. Begin from center of wallboard and proceed to outer edge. 

3. Pressure shall be applied on wallboard adjacent to fasteners being driven to 

ensure a tight fit of wallboard to the support without puncturing the paper. 

K. Drive screws with a power screwdriver as recommended by the manufacturer. Surface 

of head shall finish below the surface of the paper without puncturing the paper. 

L. Where Gypsum Board is adhered directly to a masonry substrate, scrape, clean and 

remove all loose particles, dust, oil, grease or other foreign material as required or 

recommended by adhesive and gypsum board manufacturer. Apply adhesive according 

to manufacturer's recommendations and instructions. Place gypsum board, hold with 

temporary blocking if required and recommended by manufacturer, so panels are 

straight, plumb and in proper alignment. 

M. Install continuous sound absorbing blanket in partitions indicated on the Drawings. 

Installation shall be in accordance with manufacturer's directions. 

N. Cutting and Fitting: Do all cutting and fitting of the work of this Section as required for the 

installation of the work of other trades. Do all cutting and fitting in a neat manner, and 

leave all work in a first-class and presentable condition. 

O. Cleaning: At all times during the progress of the work keep all parts clean and remove all 

rubbish and debris caused by the work of this Section. Upon completion, remove any 

and all protective coatings, clean off all parts of the work of this Section and leave the 

entire installation in presentable and orderly condition. 

P. Defective Work: All defective, damaged, defaced or other work of sub-standard quality 

shall be replaced with new work in accordance with this Specifications, at no additional 

cost to the Owner. 

3.03 JOINT TREATMENT AND FINISH 

A. Execute joint treatment in accordance with the manufacturer's printed instructions and 

the Specifications. Provide a minimum level 4 finish in accordance with ASTM C-840. 
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B. A second and third coat of joint compound or joint finishing compound shall be applied to 

corner beads, tape and screws after each preceding coat has been allowed to 

thoroughly dry. Coats shall be spread over tape and the tapered portion of edge and 

feathered out at the edge. 

C. Sand compound when thoroughly dry; avoid roughing surfaces of finish wallboard. 

D. Leave all surfaces smooth and uniform, ready to receive paint. 

3.04 PATCHING AND REPAIRING 

A. After trim is applied, correct all surface damage and defects as required, to the 

Engineer's satisfaction, so that blemishes will not show through the decoration. 

B. If, in the opinion of the Engineer, the wallboard is unrepairable, remove same and 

replace it with new material at no extra cost to the Owner. 

3.05 INSPECTION 

A. Wall surfaces, when prepared for painting, or other finish materials, shall be inspected 

and approved before proceeding further. 

B. Wall surfaces shall be prepared and painted in accordance with Section 09 90 00 – 

Painting. 

END OF SECTION 
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DIVISION 09 

TILE 

(Filed Sub Bid Required) 

 

SECTION 09 30 00 

TILING 

PART 1 – GENERAL 

1.01 DEFINITIONS 

A. FSB: Filed Sub-Bid(der). 

B. FSSB: Filed Sub-Sub-Bid(der). 

1.02 FILED SUB-BID REQUIREMENTS 

A. A FSB submitted for the work of Division 09 – Tile shall include the work specified in the 

following Sections: 

1. Section 09 30 00 – Tiling. 

B. FSB shall comply with the requirements of Massachusetts General Laws c. 149, §44F, 

shall be submitted on the form provided in Section 00 40 01 – Forms for Filed Sub-Bid, 

at the time specified in Section 00 11 00 – Advertisement for Bids, and shall be 

accompanied by a bid deposit complying with the requirements of Massachusetts 

General Laws cc. 149, §44B(2) and all other documents required by Section 00 20 00 – 

Instructions to Bidders. 

C. The work of Division 09 – Tile is indicated on Drawing Nos. G-002 through G-005 – 

Index of Drawings and is listed on the Drawing title block on individual Drawings. 

Drawings that are denoted in the title block as requiring a Filed Sub-Bid Contractor shall 

require a Filed Sub-Bid Contractor for the work shown in whole or in part of the Drawing. 

D. Staging and Scaffolding: 

1. Hoisting Equipment: The TILE SUBCONTRACTOR shall furnish, install and 

maintain all mechanical hoisting equipment, operating personnel and rigging 

required for the execution of the Work as specified in this Section. 

2. Staging, Planking and Scaffolding: The TILE SUBCONTRACTOR shall furnish, 

install and maintain all staging, planking and scaffolding up to eight feet in height 

required for the Work in this Section. 
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1.03 SUMMARY 

A. Thin set porcelain tile as specified herein shall include, but not be limited to, thin set 

porcelain floor tile, thin set porcelain wall tile, matching base and trim, and 

appurtenances. 

B. Thin set porcelain tile items shall be provided where shown on the Contract Drawings, 

specified in the Contract, or as required for a complete installation. 

1.04 PAYMENT 

A. There is no separate payment provision for this Section. 

1.05 RELATED SECTIONS 

A. Not Used 

1.06 REFERENCES 

A. TCNA Installation Handbook: Tile Council of North America, Inc. 

B. ANSI - American National Standards Institute, Inc 

C. ANSI A108.1 Installation of Ceramic Tile Installed with Portland Cement Mortar 

D. ANSI A108.5 Installation of Ceramic Tile with Dry-Set Portland Cement Mortar or Latex-

Portland Cement Mortar 

E. ANSI A108.1B Ceramic tile installed on a cured portland cement mortar setting bed with 

dry-set latex-portland cement mortar. 

F. ANSI A108.10 Installation of Grout in Tile Work 

G. ANSI A118.1 Dry-Set Portland Cement Mortar 

H. ANSI A118.4LHT Ceramic tile installed with organic adhesive and epoxy adhesives and 

water cleanable tile-setting epoxy adhesive for Large and Heavy Tile. 

I. ANSI A118.6 Standard ceramic tile grouts for tile installation.  

J. ANSI A118.7 Polymer modified cement grouts for tile installation. 

K. ANSI A118.12 Crack Isolation Membranes for Thin Set Ceramic Tile and Dimension 

Stone Installation. 

L. ANSI A118.15LHT Improved Modified Dry Set Cement Mortar for Large and Heavy Tile. 

M. ANSI A137.1 Ceramic Tile 
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N. ISO - International Organization for Standardization 

1.07 DESCRIPTION 

A. Environmental Requirements: The ambient temperature of the area in which the Work 

occurs shall be at least sixty (60) degrees F and rising. A minimum sixty (60) degree F 

ambient temperature shall be maintained without interruption while the Work is being 

done, and for at least three (3) days after completion of the Work. 

1.08 QUALITY ASSURANCE  

A. All Work described in this Section shall be in conformance with the latest edition of the 

TCA Handbook for Ceramic Tile Installation 

1.09 SUBMITTALS 

A. Contractor shall submit Shop Drawings for approval of the Engineer. Submittals shall 

include, but not be limited to catalog cuts and reference materials.  

1. Product Data: The Contractor shall submit:  

a. Copies of specifications, installation instructions and general 

recommendations from the Thin set porcelain tile manufacturer, for each 

type of Thin set porcelain tile product.  

b. Manufacturer's data substantiating that the materials comply with the 

requirements shall be included. 

2. Samples:  

a. Samples of floor and wall tile shall be submitted for color selection. 

1.10 DELIVERY, STORAGE, AND HANDLING 

A. Delivery of Materials: 

1. Materials shall not be delivered to the Project Site before the time of installation. 

2. Materials shall be delivered in sufficient quantities to allow continuity of the Work. 

B. Storage of Materials: 

1. Materials shall be stored in original, undamaged containers with manufacturer's 

labels and seals intact. 

2. All materials shall be stored in a dry, enclosed area, off the ground and away from 

all possible contact with water, ice, or snow. 
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3. Damage to materials during storage shall be prevented primarily by minimizing the 

amount of time they are stored at the Site before being incorporated into 

construction systems. 

C. Handling of Materials: 

1. Materials shall be handled carefully in order to avoid damage or breakage. 

2. Materials shall not be exposed to detrimental conditions or physical damage. 

Materials which are so exposed shall be removed from the Site and shall not be 

incorporated into the Work. 

3. Materials shall be handled in such a manner so as to prevent inclusion of foreign 

materials. 

4. Packages or containers shall not be opened until all necessary preparatory Work 

is complete and installation is to begin immediately. Materials shall not be allowed 

to become wet or soiled or covered with ice or snow. 

1.11 SPARE PARTS, SPECIAL TOOLS, AND SUPPLIES  

A. The Contractor shall furnish 10 floor tiles as replacement flooring for each type, color 

and size of tile used throughout the project from the same manufactured lot as the 

materials installed.  

B. Do not provide partial containers or packages of materials.  Round up quantities to 

furnish only complete, unopened and undamaged containers and packages.  Packages 

shall have legible labels accurately representing contents of container or package 

indicating compliance with approved samples and Working Drawings, and matching 

materials actually installed.  

C. Do not furnish materials whose remaining shelf life will be less than six months at the 

time of Substantial Completion.  Furnish only materials that are accompanied by a 

documented record of proof of being continuously stored and handled according to 

manufacturer's recommended storage and temperature limitations.  

1.12 SPECIAL WARRANTY PROVISIONS / GUARANTEE PERIODS  

A. Not Used 

PART 2 – PRODUCTS 

2.01 MANUFACTURERS  

A. Provide Porcelain Tile as manufactured by the following: 

1. DAL Tile 
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2. MSI Surfaces 

3. Emser tile 

B. Provide Exterior Mortar Bed Assembly materials as manufactured by the following: 

1. MAPEI Corporation. 

2. LATICRETE International, Inc. 

3. Sika USA. 

C. Recycled Content Tile (RCT) –wall tile shall be manufactured in twelve (12)-inches by 

six (6)-inches by five-sixteenths (5/16)-inch, six (6)-inch wide by 1-inch high thick 

Porcelain tile style Synchronic series in Matt and Textured finishes and in colors as 

selected by the Architect and manufactured DAL Tile Corporation or approved equal with 

the following performance characteristics for all tile specified herein: 

 

DESCRIPTION TEST METHOD ANSI A-137.1 Test Results 

Water Absorption ASTM C373 ≤ 0.5% < 3.0% 

Breaking Strength ASTM C648 Avg. ≥ 400 lbs Passed 

Scratch Hardness MOHS None 8.0 

Dynamic Coefficient of 

Friction 
ASTMC1028 ≥ 0.42 (wet) Passed 

Static Coefficient of 

Friction 
ASTMC1028 ≥ 0.60 (wet) Passed 

Frost Resistance ASTM C1026 

Glaze shows no crazing & 

body shows no sign of 

disintegration 

Passed 

Chemical Resistance ASTM C650 None Resistant 

Hardness Mob’s Scale None 8 

Abrasion Resistance ASTM C1027 None 3 

D. Floor Tile: Shall be twelve (12) - inch by twenty-four (24) - inch Porcelain tile style in 

Synchronic series in Matt and Textured finishes and in full range of colors as selected by 

the Architect as manufactured by DAL Tile Corporation or approved equal. 
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E. Specialty Porcelain Tile: Consists of Cove Base,: shall match wall tile style and color. 

Provide Specialty Tile for all corners and ninety (90)-degree intersection. All tile floors 

shall receive cove bases. 

F. Edge-Protection Profiles – provide aluminum Edging and Outside Wall Corners in 

profiles as manufactured by Basis of Design Schluter Systems series systems as 

follows: 

1. Wall Conditions - Jolly inside and outside corners and horizontal edge conditions. 

2. Floor Transitions – Renu-U, Reno-V or Schiene terminations as indicated on the 

contract drawings. 

G. Exterior Porcelain Tile: Shall be twelve (12) -inch by twenty-four (24) - inch Simulated 

Concrete Porcelain tile style in Volume 1.0 series in Matt finish and full range of colors 

as selected by Architect as manufactured by DAL tile Corporation. 

2.02 MATERIALS / EQUIPMENT  

A. Floor Tile: Porcelain floor tile shall be of a size and type as specified. Surface bull nose 

to match the floor tile shall be provided to finish the floor where required at finished 

openings. All floor tile shall be in conformance with ANSI A108.1 and A137.1. 

B. Wall Tile: Porcelain wall tile shall be of a size and type as specified. Surface bull nose to 

match the wall tile shall be provided to finish walls where indicated. All wall tile shall be 

in conformance with ANSI A137.1. 

C. Granite Thresholds: Provide granite threshold of size required by Contract Drawings or 

conditions. Categorize granite Group A as classified by MIA Design Manual. Provide a 

sand-rubbed finish granite with color to match floor tile as selected and approved by the 

Architect. Provide minimum 12.0 granite abrasions when tested in accordance with 

ASTM C 241. 

D. General: Manufacturer's standard product that complies with ANSI A118.10, ANSI 

A118.12, and is recommended by the manufacturer for the application indicated. Include 

reinforcement and accessories recommended by manufacturer. Provide Exterior Mortar 

Bed Assembly as recommend by the Exterior Porcelain Tile manufacturer and 

conforming with the following:  

1. Trowelable Concrete Floor Patch: High-performance, fast-setting cementitious 

patching compound. Can be applied at 1/16 inch to 1-1/2 inches (1.5 mm to 3.8 

cm) neat and from 1-1/2 inches to 3 inches (3.8 cm to 7.5 cm) neat in areas no 

larger than 24 sq. ft. (2.23 m2 ). 

2. Thick Bed (Dry-Pack) and Render Mortar: Pre-blended polymer-modified, dry-

pack, scratch coat and wall render, and concrete patch; can be applied at 1/4 inch 

to 2 inches (6 mm to 5 cm), ANSI A108.1B. 
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3. Improved Modified Dry-Set Cement Mortar, for Large and Heavy Tile, Non-Sag, 

Rapid-Setting: ANSI A118.4LHT, ANSI A118.15LHT, and ISO 13007 C2TFS1P1. 

4. High-Performance Cement Tile Grout: grout joints to be three-sixteenths (3/16)-

inch wide and meeting ANSI A118.7 and ISO 13007 CG2WAF. 

5. Fluid-Applied Membrane: Advanced liquid-rubber, extremely quick-drying, 

premium waterproofing, crack isolation membrane with reinforcing fabric, ANSI 

A118.10 and ANSI A118.12. 

6. Solvent-Based Penetrating Sealer: Natural-look, providing maximum protection 

against most common stains.  For use on interior and exterior natural stone 

(marble, limestone, sandstone, slate, granite, travertine, etc.), unglazed porcelain 

and ceramic tiles, masonry, quarry tiles and cement grout and also be used as a 

pre-grouting sealer. 

7. 100%-Silicone Sealant: Heavy-traffic expansion and movement joints, horizontal 

and vertical complying with ASTM standards; ASTM: Meets C920, Type S, Grade 

NS, Class 25, Use T1, T2, NT, I, M, G, A and O, and conforms to C794 adhesion 

properties (#23 Clear meets ASTM C920, Type S, Grade NS, Class 50, Use NT). 

E. Expansion Joints: Expansion joints shall extend through the bond coat and mortar bed to 

the substrate, and shall be formed with a material that will bond well to the tile and which 

will not soften at one hundred forty (140) degrees F or become stiff or hard at minus 

thirty (-30) degrees F. Expansion joint color shall match the color of the grout. 

F. Interior Tile Materials: 

1. Bond Coat: Thin set porcelain tile shall be set with dry-set mortar conforming to 

ANSI A118.1. 

2. Latex Grout: Latex Portland Cement grout shall conform to ANSI A118.6. Grout 

joints to be three-sixteenths (3/16)-inch wide. 

3. Epoxy Grout: Epoxy grout shall conform to ANSI A118.3. 

2.03 SOURCE QUALITY CONTROL / SHOP TESTS 

A. Not Used 

PART 3 – EXECUTION 

3.01 EXAMINATION / PREPARATION 

A. The Contractor shall verify that areas to receive Thin set porcelain tile materials are 

properly prepared and completed to final grades and elevations. 
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B. Examine substrates for compliance with requirements for conditions affecting 

performance of the work. Refer to ANSI A108.01, ANSI A108.02 and if applicable ANSI 

A108.19 and/or ANSI A108.20. 

C. Do not proceed with tilework until surfaces and conditions comply with requirements 

indicated in reference tile installation standard and manufacturer's printed instructions. 

D. Underlayment, patching, leveling and rendering materials, when needed, must be from 

the setting materials supplier and single-source responsibility. 

3.02 INSTALLATION  

A. Thinset Method: Tile shown to be installed by the Thinset Method, shall be installed as 

follows:  

1. Thin set porcelain tile shall be installed by the "dry set mortar" method and shall be 

in accordance with the TCA Handbook for Ceramic Tile Installation Method No. 

F113 for floors, Method No. W202 for masonry or concrete walls, and Method No. 

W243 for gypsum board walls. Tile shall be grouted using latex Portland Cement 

grout with latex additives. Tile shall be installed in compliance with ANSI A108.5 

and A108.10. 

B. Expansion joints shall be in accordance with the TCA Handbook for Ceramic Tile 

Installation Method No. EJ171. Expansion joints shall extend from the tile surface 

completely through the setting bed and shall be of the same width as other joints. 

Expansion joints shall be spaced approximately twelve (12) feet apart for length and 

width of areas covered with tile floor finish. Expansion joints shall be located wherever 

tile Work abuts restraining surfaces such as walls, curbs, columns and the like. 

Expansion joints shall also be located directly over any expansion joints and control 

joints in the structural floor slab. 

C. Base shall be as indicated and shall be installed by the Square method, Thin-lip method, 

or Flush method as indicated in the TCA Handbook for Ceramic Tile Installation.  

D. Grout joints in accordance with manufacturer’s instructions and ANSI A108.6 and/or 

ANSI A108.10. 

E. Remove standing water, dust, and foreign substances from joints to be grouted. 

F. Clean and dry tile surfaces. 

G. After grouting, remove all grout residue promptly. 

3.03 FIELD TESTING / QUALITY CONTROL  

A. Not Used 
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3.04 STARTUP / DEMONSTRATION  

A. Not Used 

3.05 ADJUSTING / PROTECTION / CLEANUP 

A. Adjustment 

1. System components which are dislodged, damaged, expanded, broken, 

penetrated or crushed by subsequent installation operations or damaged by 

detrimental weather shall be immediately replaced with undamaged material in 

compliance with this Section and properly protected as specified. 

B. Protection 

1. All components of the Work shall be protected from detrimental weather and 

damage until construction operations are completed and acceptable to Engineer.  

2. Work which cannot for reasons acceptable to Engineer be covered with complete 

construction system before onset of weather detrimental to the Work shall be 

completely covered and protected in such a manner as to deflect water and 

weather from the installation without damaging adjacent Work. 

3. Thin set porcelain tile work shall be protected from all damage and abuse from all 

other Contractors and installers involved in the Work until Final Acceptance by the 

DEP. All floor and wall surfaces shall be protected from abrasion or the adherence 

of any foreign material by maintaining covers when necessary. The wheeling of 

materials or placement of concentrated loads shall not be allowed on finished 

floors. 

4. Floors: Protect from all traffic for at least 72 hours after installation. 

a. Do not step on floor for at least 24 hours; if traffic is unavoidable after that, 

use plywood stepping boards. 

b. Protect from heavy traffic for at least 7 days after installation. 

c. When fast-setting materials are used to allow faster occupancy, comply with 

the manufacturer's recommendations. 

C. Cleaning 

1. After installation, all Tiling shall be cleaned and left in a neat condition. Units shall 

be cleaned using materials and processes as recommended by the manufacturer. 

END OF SECTION 
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DIVISION 09 

ACOUSTICAL TILE 

(Filed Sub Bid Required) 

 

SECTION 09 51 00 

ACOUSTICAL CEILING SYSTEM 

PART 1 – GENERAL 

1.01 DEFINITIONS 

A. FSB: Filed Sub-Bid(der). 

B. FSSB: Filed Sub-Sub-Bid(der). 

1.02 FILED SUB-BID REQUIREMENTS 

A. A FSB submitted for the work of Division 09 – Acoustical Tile shall include the work 

specified in the following Sections: 

1. Section 09 51 00 – Acoustical Ceiling System. 

B. FSB shall comply with the requirements of Massachusetts General Laws c. 149, §44F, 

shall be submitted on the form provided in Section 00 40 01 – Forms for Filed Sub-Bid, 

at the time specified in Section 00 11 00 – Advertisement for Bids, and shall be 

accompanied by a bid deposit complying with the requirements of Massachusetts 

General Laws cc. 149, §44B(2) and all other documents required by Section 00 20 00 – 

Instructions to Bidders. 

C. The work of Division 09 – Acoustical Tile is indicated on Drawing Nos. G-002 through G-

005 – Index of Drawings and is listed on the Drawing title block on individual Drawings. 

Drawings that are denoted in the title block as requiring a Filed Sub-Bid Contractor shall 

require a Filed Sub-Bid Contractor for the work shown in whole or in part of the Drawing. 

D. Staging and Scaffolding: 

1. Hoisting Equipment: The ACOUSTICAL TILE SUBCONTRACTOR shall furnish, 

install and maintain all mechanical hoisting equipment, operating personnel and 

rigging required for the execution of the Work as specified in this Section. 

2. Staging, Planking and Scaffolding: The ACOUSTICAL TILE SUBCONTRACTOR 

shall furnish, install and maintain all staging, planking and scaffolding up to eight 

feet in height required for the Work in this Section. 
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1.03 THE REQUIREMENT 

A. System Design: Suspended acoustical ceilings shall be complete systems and each 

shall include, acoustical ceiling panels, linear acoustical ceiling, structural suspension 

system, exposed grid suspension system, trim, transitions, accessories and 

appurtenances as required for a complete installation. 

B. Furnish labor, materials equipment, and appliances required for complete execution of 

Work shown on Drawings and Specified herein. 

1.04 REFERENCE SPECIFICATIONS, CODES, AND STANDARDS 

A. MSBC – The Massachusetts State Building Code 

B. ASTM A641 - Standard Specification for Zinc–Coated (Galvanized) Carbon Steel Wire 

C. ASTM C423 - Standard Test Method for Sound Absorption and Sound Absorption 

Coefficients by the Reverberation Room Method 

D. ASTM C635 – Metal Suspension Systems for Acoustical Tile and Lay-in Panel Ceilings 

E. ASTM C636 – Installation of Metal Ceiling Suspension Systems for Acoustical Tile and 

Lay-in Panels 

F. ASTM A653 - Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) or Zinc-

Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process 

G. ASTM E580 – Practice for Application of Ceiling Suspension Systems for Acoustical Tile 

and Lay-in Panels in Areas Requiring Seismic Restraint 

H. ASTM E84 - Standard Test Methods for Surface Burning Characteristics of Building 

Material 

I. ASTM E119 – Standard Test Method for Fire Tests of Building Construction and 

Materials 

J. ASTM E1264 – Classification of Acoustical Ceiling Products 

K. Federal Specifications SS-S 118B - Sound Controlling (acoustical) Tiles and Panels (S/S 

by ASTM-E1264) 

L. Ceilings and Interior Systems Contractor s Association (CISCA) 

1.05 SUBMITTALS 

A. In accordance with the procedures and requirements set forth in Section 01 33 00 –

Submittal Procedures, submittals shall include, but not be limited to the following: 
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1. Copies of specifications, installation instructions and general recommendations 

from the acoustical ceiling product manufacturers, for each type of acoustical 

ceiling product. 

2. Manufacturer's data substantiating that the materials comply with the requirements 

shall be included.. 

3. Sample tiles showing color and texture of each acoustical ceiling product, including 

each accessory and miscellaneous material to be used in the Work. 

4. Test data shall be submitted for all fire rated ceiling systems. 

1.06 PRODUCT DELIVERY, STORAGE, AND HANDLING 

A. Deliver in original, unbroken, packages, container, or bundles bearing the manufacturer's 

label. 

B. Carefully store in an area that is protected from the elements in a manner recommended 

by the product manufacturer. Store in a manner that will prevent damage to the material 

or marring of its finish. 

C. Materials shall be handled in such a manner to avoid damage or breakage. 

D. Materials shall not be exposed to detrimental conditions or physical damage.  Materials, 

which are so exposed, shall be removed from the site and shall not be incorporated into 

the Work. 

E. Materials shall be handled in such a manner so as to prevent inclusion of foreign matter. 

Packages or containers shall not be opened until all necessary preparatory work is 

complete and installation is to begin immediately.  Materials shall not be allowed to 

become wet or soiled or covered with ice or snow. 

1.07 EXTRA MATERIAL 

A. Provide 100 square feet of extra material to Owner. 

PART 2 – PRODUCTS 

2.01 MANUFACTURERS 

A. Acoustical Panels 

1. The following manufacturers are approved for use: 

a. U.S. Gypsum 

b. Basis of Design: Armstrong World Inc. 
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c. Celotex 

d. Rockfon North America 

e. Certainteed 

B. Grid Systems 

1. The following manufacturers are approved for use: 

a. Donn Products, Inc. 

b. National Rolling Mills, Inc. 

c. Chicago Metallic Co. 

d. Armstrong World Inc. 

2.02 GRID SYSTEM MATERIALS 

A. Main beams and cross tees, base metal and end detail, fabricated from commercial 

quality hot dipped galvanized steel complying with ASTM A653. Main beams and cross 

tees are double-web steel construction exposed flange design. Exposed surfaces 

chemically cleansed, capping prefinished galvanized steel in baked polyester paint. Main 

beams and cross tees shall have rotary stitching. 

1. Structural Classification: ASTM C 635 Heavy Duty. 

2. ACT, TYPE 1 Tees Color: match tile color as selected by Architect. 

3. ACT, TYPE 2 Tees Color: White 

4. ACT, TYPE 1: Main and cross tees Sillhouette XL 9/16-inch with (1/4-inch reveal) 

suspension system as manufactured by Armstrong as Basis of Design or approved 

equal. 

5. ACT, TYPE 1: Wall molding shall be 1-inch x 9/16-inch matching tees in material 

and finish. 

6. ACT, TYPE 2 Grid: Main tees shall be heavy duty, cold-rolled 15/16 inch exposed 

‘T’, electro-galvanized steel, with corrosion-resistant aluminum cap on exposed 

surfaces. 

7. ACT, TYPE 2 Gird: Cross tees shall be properly sized, 15/16 exposed ‘T’ cold-

rolled, electro-galvanized steel, with corrosion-resistant aluminum cap on exposed 

surfaces. 

8. ACT, TYPE 2: Wall molding shall be 1-inch x ¾-inch matching tees in material and 

finish. 
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B. Attachment Devices: Size for five times design load indicated in ASTM C635, Table 1, 

Direct Hung unless otherwise indicated. 

C. Wire for Hangers and Ties: ASTM A641, Class 1 zinc coating, soft annealed, with a yield 

stress load of at least time three design load, but not less than 12 gauge. Diagonal 

bracing wires shall be not lighter than 12-gauge, pre-straightened, galvanized, annealed 

steel wire in accordance with ASTM E580.  

D. Spacers shall be tempered spring steel and shall be fitted into wall molding to provide 

tension on the ceiling system. 

2.03 ACOUSTICAL PANEL AND TILE MATERIALS 

A. ACT, TYPE 1 Ceiling Tile: Ultima High NRC: Fine Texture nine-sixteenth (9/16)-inch 

Beveled Tegular Edge Perlite Blend panel ceiling units in sizes, as specified or indicated 

on the contract documents as manufactured by Armstrong as Basis of Desing or 

approved equal shall be of inorganic fire, mold and mildew resistant perlite blend and 

shall be finished natural white smooth. 

1. Wet-formed mineral fiber with DuraBrite® acoustically transparent membrane. 

2. Anti-Mold/Mildew Ceiling panels with BioBlock® performance to resist the growth 

of mold and mildew on the tile surface. 

3. Suspension systems for acoustical panel ceiling systems shall be structural 

exposed suspension systems including all supporting members and required trim. 

Exposed suspension systems shall have exposed surfaces of matching color and 

finish. Suspension systems shall comply with the requirements of ASTM C635 for 

Heavy Duty Classification and shall be as recommended by the manufacturer.  

B. ACT, TYPE 2 Ceiling Tile: Ceramaguard Fine Fissured 100% ceramic-bonded mineral 

fiber, 5/8 inch thick, square edge panel ceiling units in sizes, as specified or indicated on 

the contract documents as manufactured by Armstrong as Basis of Desing or approved 

equal, Class A, ASTM E1264 and a flame spread rating of under 25 per Federal 

Specifications SS-S 118B. Design for use in high humidity areas. 

1. Wet-formed ceramic and mineral fiber composite. 

2. Factory-applied plastic paint finish. 

3. Dimensional Stability: HumiGuard® Max. 

C. Linear Acoustical Ceiling Panels: FELTWORKS Blades Ebbs & Flows as manufactured 

by Armstrong as Basis of Design or approved equal, Class A, ASTM E84, flame spread 

rating of 25 or less, smoke developed 450 or less. 

1. Non-woven layered and formed Polyester felt (PET) fiber, soft texture. 
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2. Sizes: 3/8” thick by 48” length, 3/8” thick by 96” length in varying profiles. 

3. Color: Whisper (FWR). 

4. Dimensional Stability: HumiGuard® Plus. 

5. Acoustical performance tested per ASTM C423 and mounted in accordance with 

ASTM E795. NRC of 0.85 on based on E-400 mounting. 

6. Suspension systems for Linear Acoustical Ceiling shall be structural exposed 

aluminum suspension system for hook installation, including black aluminum 

suspension bar, blades hooks, suspension bar end-to-end connectors and screws 

in black aluminum, and blades hanging kit assembly. Blades hanging kit assembly 

shall include gripper structure anchor, gripper structural cap, aircraft cable, and 

fork gripper. Install in accordance with manufacturer’s instructions. 

2.04 ACCESSORIES 

A. Anchors and Clips: Structural ceiling grid shall be hung from the structure using 

galvanized beam clips at steel beams, expansion shields at concrete slabs and slot tabs 

at metal floor or roof decks. 

B. Hangers and Support for Suspended Ceilings: Exposed ceiling suspension system shall 

be connected directly to the structural suspension system with galvanized direct hang 

clips. 

C. Acoustical Ceiling Transition: provide extruded aluminum trim with end caps, inside and 

outside corners, extensions, connector and closure clips, to be installed at all ceiling 

elevation changes, recessed linear lighting, and window pockets as indicated on the 

Contract Drawings. 

1. Basis of Design: Axiom Transitions, Trims, and Shade Pockets as part of Axion 

Ceiling Perimeter System by Armstrong. 

2. Materials: Aluminum Extrusion 6063 per ASTM B221. 

3. Finish: Powder coated to match ceiling grid system. 

PART 3 – EXECUTION 

3.01 GENERAL 

A. The acoustical ceiling system shall consist basically of continuous main tees and 

intersecting cross tees, joined together to form the patterns specified or shown herein, 

and acoustical ceiling panels and tiles layed in. The system shall be complete with all 

necessary components, anchors, and supports. 
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B. The system shall be designed so that the ceiling panels may be removed and replaced 

without damage, and so that main tees and cross tees can be removed or replaced 

without deforming the members or disturbing the balance of the grid system. 

C. Suspension systems and tile work shall be coordinated with lighting fixtures, air 

diffusers, fire sprinkler devices, and other features so that all installations work together 

without interference. 

3.02 INSTALLATION 

A. Install in strict accordance with the manufacturer's published directions, instructions, and 

specifications. 

3.03 PROBLEM AREAS 

A. Manufacturer's published recommendations and specifications shall be followed for 

installation, materials, and treatment of problem areas; provided, that the manufacturer's 

published recommendations and specifications are not less than those required by 

"Specification for Acoustical Tile and Lay-In Panel Ceiling Suspension Systems" of the 

Acoustical Materials Association, and the Building Code. 

3.04 DEFLECTIONS 

A. The ceiling system shall be engineered to carry the applied dead and live loads with a 

deflection of less than 1/360 of the span and shall be level to within 1/8-inch in 12 feet. 

The ceiling system shall conform to ASTM C 635 (Heavy Duty classification) with a 

minimum load carrying capacity of the main runner of 16 pounds per LF of span of 4-feet 

0-inches. 

3.05 PREPARATION 

A. Inspect areas receiving acoustical treatment ensure a proper installation. Do not proceed 

with work before all conditions are ready to receive the acoustical panel work. 

3.06 PATTERN AND SYMMETRY 

A. Layout ceiling panels symmetrical about the center of the rooms to provide the least 

number of cut panels. The panels shall be laid in a pattern with all edges in alignment 

and with all faces in a plane. There shall be no noticeable variations in the finish ceiling 

plane. Items located within the ceiling plane such as, but not limited to, the following: 

light fixtures, air diffusers, speakers smoke detectors, and fire sprinklers shall be 

coordinated with other trades and shall be installed at the locations shown. 

B. Nondirectional tile shall be laid so no fissure pattern direction is established. 

C. Tiles shall be held down by use of hold down clips, in exterior and vestibule areas. 
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3.07 BEAM SPLICES AND TEE INTERSECTIONS 

A. Main tees shall be joined together by a splice clip which draws the members tightly 

together with bottom flanges flush. Cross tee intersections shall be joined together by 

interlock methods, by positioning the ends of the cross tees snugly against the main tee 

and in holding the cross tees in vertical alignment with bottom flanges flush. Main tee 

splices and cross tee intersections shall be capable of withstanding at least 100 lbs. 

tension or compression. 

B. The main tees and cross tees which terminate at the walls shall be attached to a 

perimeter wall molding, which shall be continuous along at least 2 intersecting walls, with 

spring steel stops. Wall molding shall be securely attached to the walls at approximately 

16-inch intervals in an acceptable manner. 

3.08 HANGER WIRES 

A. Hanger wires shall be spaced at maximum 48-inch o.c. along the main beams and at the 

corners of lay-in-fixtures and elsewhere as required for a fire-rate system. 

B. Secure to the supporting structure with acceptable fastenings. Hangers and fastenings 

shall be capable of carrying at least 4 times the design load but not less than 100 lbs. 

3.09 HORIZONTAL RESTRAINT 

A. Ceiling systems shall be provided with diagonal bracing wires. Horizontal restraints shall 

be affected by 4 No. 12-gage wires secured to the main tees within 2 inches of the cross 

tee intersection and splayed 90 degrees from each other at an angle not exceeding 

45 degrees from the plane of the ceiling. The horizontal restraint points shall be placed 

12 feet on center in both directions with the first point within 4 feet from each wall. The 

restraint wire attachment to the supporting structure shall be adequate for the loads 

imposed. 

3.10 FINISHED CONDITION 

A. Acoustical ceiling system shall be free from any discoloration, dire, smidges, scratches, 

chips blemishes, and/or any misalignment. All damaged materials shall be replaced so 

that a new uniform acoustical ceiling system is provided. 

END OF SECTION 
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DIVISION 09 

RESILIENT FLOORS 

(Filed Sub Bid Required) 

 

SECTION 09 65 00 

RESILIENT FLOORING 

PART 1 – GENERAL 

1.01 DEFINITIONS 

 FSB: Filed Sub-Bid(der). 

 FSSB: Filed Sub-Sub-Bid(der). 

1.02 FILED SUB-BID REQUIREMENTS 

 A FSB submitted for the work of Division 09 – Resilient Floors shall include the work 

specified in the following Sections: 

1. Section 09 65 00 – Resilient Flooring. 

 FSB shall comply with the requirements of Massachusetts General Laws c. 149, §44F, 

shall be submitted on the form provided in Section 00 40 01 – Forms for Filed Sub-Bid, 

at the time specified in Section 00 11 00 – Advertisement for Bids, and shall be 

accompanied by a bid deposit complying with the requirements of Massachusetts 

General Laws cc. 149, §44B(2) and all other documents required by Section 00 20 00 – 

Instructions to Bidders. 

 The work of Division 09 – Resilient Floors is indicated on Drawing Nos. G-002 through 

G-005 – Index of Drawings and is listed on the Drawing title block on individual 

Drawings. Drawings that are denoted in the title block as requiring a Filed Sub-Bid 

Contractor shall require a Filed Sub-Bid Contractor for the work shown in whole or in 

part of the Drawing. 

 Staging and Scaffolding: 

1. Hoisting Equipment: The RESILIENT FLOORING SUBCONTRACTOR shall 

furnish, install and maintain all mechanical hoisting equipment, operating 

personnel and rigging required for the execution of the Work as specified in this 

Section. 

2. Staging, Planking and Scaffolding: The RESILIENT FLOORING 

SUBCONTRACTOR shall furnish, install and maintain all staging, planking and 

scaffolding up to eight feet in height required for the Work in this Section. 
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1.03 SECTION INCLUDES 

 Resilient flooring as specified herein shall include, but not be limited to, rubber floor tile, 

rubber base, corner guards and appurtenances. 

 Resilient flooring items shall be provided where shown on the Contract Drawings, 

specified herein, or as required for a complete installation. 

 Coordination 

1. Review products and installation procedures specified under other Sections that 

may directly affect the performance of the resilient tile flooring and coordinate the 

installation of items that must be installed with, or before, the resilient flooring in 

order to produce acceptable work. 

2. Coordinate requirements for maximum safe moisture-emission level of concrete 

slabs in compliance with resilient tile flooring manufacturer's written 

recommendations and in compliance with ASTM E1643. 

3. Coordinate the finishing of substrates for acceptability of substrates to resilient tile 

flooring manufacturer, as indicated on approved Working Drawings. 

4. Remove all chemicals, compounds and other materials from substrate to receive 

the work of this Section, as may be required by the resilient tile flooring 

manufacturer, even if chemicals, compounds and other materials are permitted by 

other Sections. 

1.04 REFERENCES 

 ASTM F1344, Standard Specification for Rubber Floor Tile 

 ASTM D2047 - Standard Test Method for Static Coefficient of Friction of Polish-Coated 

Floor Surfaces as Measured by the James Machine 

 ASTM D2240, Standard Test Method for Rubber Property – Durometer Hardness 

 ASTM D3389, Standard Test Method for Coated Fabrics Abrasion Resistance (Rotary 

Platform Abrader) 

 ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building 

Materials. 

 ASTM E648 - Test Method for Critical Radiant Flux of Floor-Covering Systems Using a 

Radiant Heat Energy Source 

 ASTM E662 - Standard Test Method Specific Optical Density of Smoke Generated by 

Solid Materials. 
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 ASTM E1643 - Standard Practice for Installation of Water Vapor Retarders Used in 

Contact with Earth or Granular Fill Under Concrete Slabs 

 ASTM F386 - Standard Test Method for Thickness of Resilient Flooring Having Flat 

Surfaces 

 ASTM F540 - Standard Test Method for Squareness of Resilient Tile Flooring by Dial 

Gage Method 

 MAAB - Massachusetts Accessibility Code 521 CMR: Architectural Access Board 

 MSBC - Massachusetts State Building Code 

 NFPA 253 - Test Method for Critical Radiant Flux of Floor Covering Systems Using a 

Radiant Energy Source 

 NFPA 258 - Test Method for Specific Density of Smoke Generated by Solid Materials 

1.05 DEFINITIONS 

 Critical Radiant Flux (CRF): According to ASTM E648, the measure of the ability of a 

floor covering to resist the spread of flames when located in a corridor exposed to flames 

and hot gases from a room fire.  The higher the CRF value, the more resistant the 

material is to flame spread. 

 Excessive Wear: Loss of thickness of more than 0.0025-inches of material per year 

based on specified traffic conditions. 

 Low Vibration Profile for Vinyl Products: The combination of resilient compounds and tile 

profile design that will eliminate or noticeably reduce vibration of wheeled vehicles.  

Wheels of 4-inch diameter or greater should cause no vibration or noticeable sound and 

should not contribute to ambient noise. 

 Migrating Waxes:  Waxes and soil-releasing agents that are chemically a component of 

the product's formulation, continually traveling to the vinyl product's surface when 

activated by use. 

 Non-Solvent Adhesives: Adhesives with a non-solvent base requiring no open time to 

permit solvent flash. 

 Optical Smoke Density:  The optical density of smoke developed by burning a solid 

material, such as resilient tile flooring, established according to ASTM E662. 

1.06 SYSTEM DESCRIPTION 

 Manufacturer's Standards:  In additions to the standards listed herein, the resilient 

flooring products and their installation shall be in accordance with the manufacturer's 

published recommendations and specifications. 
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 Performance Requirements 

1. Static-Load Resistance: ASTM F-970 800 psi, ≤ .005” 

2. Optical Smoke Density, ASTM E662: Less than 450 

3. Critical Radiant Flux (CRF), ASTM E648: Not less than 0.45 watts per square 

centimeter; Class 1 

4. Slip Resistance, ASTM D2047 and ADAAG Appendix A4.5: Not less than 0.6 static 

coefficient of friction (James Test), for horizontal surfaces and 0.8 for ramps. 

5. Greenguard Indoor Air Quality Certified and CA 01350 Compliant 

1.07 SUBMITTALS 

 The Contractor shall prepare and submit for approval catalog cuts and reference 

materials in accordance with the Specification 01300 - Submittals. 

 Product Data:  The Contractor shall submit copies of specifications, installation 

instructions, maintenance instructions, and general recommendations from the resilient 

flooring item manufacturers, for each type of resilient flooring product. Manufacturer's 

data substantiating that the materials comply with the requirements shall be included. 

 Samples:  Samples of floor tile, edging and base shall be submitted for color selection 

and pattern. 

1. Submit each type and color of resilient tile and base required.  Provide full size 

samples of each type of tile and base product and 12-inch lengths of each auxiliary 

product and accessory specified. 

2. Samples shall show the full range of color and pattern variation. Sample submittals 

will be reviewed for color, texture and pattern only.  Compliance with all other 

requirements is the responsibility of Contractor.  

 Working Drawings:  Submit for approval the following: 

1. Plans drawn to a scale of 1/4 inch equal to 1 foot-0 inch showing all tiles and all 

stair covering units and components accurately located in final positions, as they 

will occur in the finished work, and showing actual dimensions of areas to receive 

the work.   Show all patterns required for the work and the location of each color 

and texture required for each tile pattern. 

 Verification of Substrate Conditions: The Contractor shall submit a verification that all 

substrate conditions are in accordance with the requirements of the specifications, prior 

to commencement of resilient flooring installation. 

1.08 QUALITY ASSURANCE 
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 General:  Provide resilient tile that complies with all applicable code requirements for 

flame retardation and smoke density. 

 Smoke Density:  Provide resilient tile with a smoke density rating of 450 or less in 

accordance with ASTM E662. 

 Flame Spread:  Provide resilient tile with a flame spread rating of 75 or less in 

accordance with ASTM E84. 

1. Wherever a flame spread, smoke development or CRF classification is shown or 

specified for resilient tile flooring (Class B, Class I and similar designations), 

provide components complying with applicable requirements for materials and 

installation established by ASTM, and other governing authorities having 

jurisdiction. 

 Manufacturer Qualifications: 

1. Provide all components of resilient tile flooring system and auxiliary products 

produced by a single manufacturer, including recommended primers, adhesives 

and edging strips, as required. 

2. Provide products from manufacturer who participates in ISO certification programs 

and who manufacture resilient tie flooring systems and auxiliary products 

conforming to the requirements of these programs. 

 Installer Qualifications: 

1. Engage a single installer regularly performing installation of resilient tile flooring 

with documented skill and successful experience in the installation of the types of 

materials required; and who agrees to employee only tradesmen who are trained, 

skilled and have successful experience in installing the types of materials 

specified. 

2. Submit name and qualifications along with the following information on a minimum 

of three successful projects: 

a. Names and telephone numbers of owners, architects or engineers 

responsible for projects 

b. Approximate contract cost of the resilient flooring 

c. Size of area installed. 

 Source Quality Control 

1. Furnish all components of resilient flooring system from a single manufacturer, and 

from a single supplier with adequate resources to provide products of consistent 
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performance characteristics, physical properties and appearance, without delaying 

the work. 

2. Obtain materials only from manufacturers who will, if required, send a qualified 

technical representative to the Site, for the purpose of advising installer of proper 

procedures and precautions for the use of the materials. 

3. Provide products from manufacturers who participate in ISO 9002 quality control 

programs. 

4. Colors and Patterns:  Provide resilient floor tile and stair covering units with 

uniformly distributed color and pattern throughout the thickness of the tile, except 

as otherwise specified.  Variation in shades and off pattern matches between 

containers will not be acceptable. 

 Allowable Tolerances 

1. Surfaces to Receive Resilient Flooring Systems:  Surface shall be smooth, level, at 

the required finish elevation, without more than 1/8 inch in 10 feet variation from 

level, or slopes, shown.  Provide surfaces free of depressions, raised areas, or 

other defects that may telegraph through installed flooring. 

2. Tile Thickness:  In compliance with ASTM F386 

3. Tile Squareness:  In compliance with ASTM F540 

1.09 DELIVERY, STORAGE AND HANDLING 

 Delivery of Materials: 

1. Materials shall not be delivered to the project Site before the time of installation. 

2. Materials shall be delivered in sufficient quantities to allow continuity of the work. 

 Storage of Materials: 

1. Materials shall be stored in original, undamaged containers with manufacturer's 

labels and seals intact. 

2. All materials shall be stored in a dry, enclosed area, off the ground and away from 

all possible contact with water, ice or snow. 

3. Damage to materials during storage shall be prevented primarily by minimizing the 

amount of time they are stored at the site before being incorporated into 

construction systems. 

 Handling of Materials: 
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1. Materials shall be handled in such a manner to avoid damage or breakage. 

2. Materials shall not be exposed to detrimental conditions or physical damage.  

Materials which are so exposed shall be removed from the Site and shall not be 

incorporated into the work. 

3. Materials shall be handled in such a manner so as to prevent inclusion of foreign 

materials. 

4. Packages or containers shall not be opened until all necessary preparatory work is 

complete and installation is to begin immediately.  Materials shall not be allowed to 

become wet or soiled or covered with ice or snow. 

1.10 ENVIRONMENTAL REQUIREMENTS 

 The ambient temperature of the area in which the work occurs shall be at least 60 

degrees F and rising.  A minimum 60 degree F ambient temperature shall be maintained 

without interruption while the work is being done, and for at least three days after 

completion of the work. 

 Material shall be PVC free made of rubber, mineral fillers and environmentally 

compatible color pigments using recycle rubber as part of the material content. 

1.11 WARRANTY 

 General:  The special warranties specified in this Article shall not deprive Owner of other 

rights or remedies Owner may otherwise have under the Contract Documents and shall 

be in addition to, and run concurrent with, other warranties made by Contractor under 

the Contract Documents. 

 Special Warranties 

1. Resilient Flooring Wear Warranty: Provide written warranty, signed by the 

manufacturer and running to benefit of Owner, agreeing to replace, for a period of 

ten years from the date of Substantial Completion, resilient tile units that show 

excessive wear, as specified. 

1.12 SPARE PARTS 

 The Contractor shall furnish 10 floor tiles as replacement flooring for each type, color 

and size of tile used throughout the project from the same manufactured lot as the 

materials installed. 

 Do not provide partial containers or packages of materials.  Round up quantities to 

furnish only complete, unopened and undamaged containers and packages.  Packages 

shall have legible labels accurately representing contents of container or package 

indicating compliance with approved samples and Working Drawings, and matching 

materials actually installed. 
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 Do not furnish materials whose remaining shelf life will be less than six months at the 

time of Substantial Completion.  Furnish only materials that are accompanied by a 

documented record of proof of being continuously stored and handled according to 

manufacturer's recommended storage and temperature limitations. 

PART 2 – PRODUCTS 

2.01 MANUFACTURERS 

 Resilient Base and accessories as manufactured by the following: 

1. Basis of Design -Tarkett North America, 30000 Aurora Road, Solon, OH 44139. 

Tel: 800-899-8916. Web: www.tarkett.com. 

2. Roppe. 

3. Flexco 

 Luxury Vinyl Tile and accessories as manufactured by the following: 

1. Basis of Design: The Drift Collection, Finish to be Wood by Mannington 

Commercial.  

2. Armstrong. 

3. Interface Inc. 

2.02 MATERIALS 

 General:  Manufactured units shall be completely asbestos-free. 

 Resilient Base (RB): Basis of Design -Tarkett Millwork Series Reveal Profile Series in 

eight (8)-inch, six (6)-inch and four and one-half (4 ½)-inch at locations indicated on the 

contract documents. Accessories to include transition to adjoining floor finishes. 

 Luxury Vinyl Tile (LVT): Simulated Wood Grain type in six (6)-inch to ten (10)-inch widths 

by thirty-six (36)-inch to forty-eight (48)-inch lengths by 0.1-inch thickness at locations 

indicated on the contract documents. Accessories to include transition to adjoining floor 

finishes. 

 Edging: Transitions with Tile to be work of Section 09 30 00 – Tiling. Edging with carpet 

to be work of Section 09 68 13 Carpet. All other edging to be selected from 

manufacturers complete line of thermoplastic rubber finishing accessories. 

 Adhesive:  Provide adhesive for tile and base as recommended by the tile and base 

manufacturer for the type of floor and wall surface indicated on the Contract Drawings. 
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PART 3 – EXECUTION 

3.01 EXAMINATION 

 The Contractor shall verify that areas to receive resilient flooring materials are properly 

prepared and completed to final grades and elevations. 

 Contractor and installer shall examine the areas and conditions under which resilient tile 

flooring work will be performed and notify Engineer in writing of conditions detrimental to 

the proper and timely completion of the work.  Do not proceed with the work until 

unsatisfactory conditions have been corrected in a manner acceptable to Engineer. 

3.02 PREPARATION 

 General: Surfaces to receive tile and base shall be prepared in accordance with the 

manufacturer's instructions 

 Prior to commencing any work, test the substrate for moisture to ascertain its 

acceptability to receive the finish flooring.  Remove all dirt, grease, oil and other 

contaminants which might impair the proper bond of materials.  Perform all straightening, 

leveling and smoothing as required for level floor.  Inspect dividing and edging strips for 

position and elevation. 

 Concrete: Bond and moisture tests shall be performed on concrete floors to determine 

that the concrete is thoroughly cured and dry prior to the tile installation. Tests and 

results shall be as recommended by the resilient flooring manufacturer. 

3.03 INSTALLATION 

 Resilient flooring tile and base shall be installed in accordance with the manufacturer's 

recommendations and approved Working Drawings. 

3.04 PROTECTION 

 Protect installed flooring from mars, marks, indentations, and other damage from 

construction operations detrimental weather and placement of equipment and fixtures 

during the remainder of the construction period and to Substantial Completion.  Use 

protection methods recommended in writing by the resilient flooring manufacturer. 

 Work which cannot for reasons acceptable to Engineer be covered with complete 

construction system before onset of weather detrimental to the work shall be completely 

covered and protected in such a manner as to deflect water and weather from the 

installation without damaging adjacent work. 

 Resilient flooring work shall be protected from all damage and abuse until Final 

Acceptance by the Owner. 
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 Resilient tile flooring system components, damaged for any reason, shall be replaced 

with new, undamaged material, in compliance with the requirements of the 

Specifications at no additional expense to the Owner. 

3.05 ADJUSTMENT 

 System components which are dislodged, damaged, expanded, broken, penetrated or 

crushed by subsequent installation operations or damaged by detrimental weather shall 

be immediately replaced with undamaged material in compliance with the Specifications 

and properly protected as specified. 

3.06 CLEANING 

 The following operations shall be performed immediately after installing resilient 

products: 

1. All adhesive and other surface blemishes shall be removed from resilient tile 

flooring, using neutral-type cleaners as recommended by the resilient tile flooring 

manufacturer. 

2. Floors shall be vacuumed thoroughly. 

3. Floors shall not be washed until after time period recommended by resilient tile 

flooring manufacturer. 

4. Floors shall be damp mopped to remove marks and soil. 

 Floor surfaces shall be cleaned not more than four days before scheduled inspection to 

determine Substantial Completion of the work.  Cleaning products shall be in 

accordance with the manufacturer's approved written recommendations. 

END OF SECTION 
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SECTION 09 68 13 

CARPET 

PART 1 – GENERAL 

1.01 THE REQUIREMENT 

A. Furnish all labor, materials, equipment, and appliances required for the complete 

execution of Work as shown on the Drawings and specified herein. 

1.02 REFERENCE SPECIFICATIONS, CODES AND STANDARDS 

B. ASTM E 84 − Test Method for surface Burning Characteristics of Building Materials 

C. ASTM D5252 - Standard Practice for the Operation of the Hexapod Tumble Drum Tester 

D. ASTM E662 - Standard Test Method for Specific Optical Density of Smoke Generated by 

Solid Materials 

E. AATCC 134 - Test Method for Electrostatic Propensity of Carpets 

F. Carpet and Rug Institute's − "Carpet Specifier's Handbook"  

1.03 SUBMITTALS 

A. In accordance with the procedures and requirements set forth in Section 01 33 00 − 

Submittal Procedures, submit the following: 

1. Carpet- Provide a minimum of twelve colors and textures samples. Color and 

textures shall be as selected by the Architect. Five colors and textures to be 

selected for the work. 

2. Provide standard metal edge samples. Five colors to be selected for the work. 

3. Manufacturer's literature on care, stain removal, cleaning and maintenance. 

1.04 QUALITY ASSURANCE 

A. Carpet 

1. Product of a manufacturer who has specialized in the manufacturing of similar 

products for a period of at least 5 years or more in the production of materials of 

the kind and quality specified. 

B. Installer 

1. Install carpet by an experienced installer. Submit the following evidence of 

qualifications of installer: 

0
1

1
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a. Continuously in business for minimum of 5 years. 

b. Experience in commercial carpet installations of comparable size and type 

specified. 

C. Test Requirements 

1. Critical Radiant Flux test NFPA 253 – Passes, Class 1. 

2. Specific Optical Density of Smoke Generation test report ASTM E-662 – Passes 

less than 450. 

3. Electrostatic Propensity (AATCC 134). 

1.05 PRODUCT DELIVERY, STORAGE AND HANDLING 

A. Deliver carpet and accessories in original, unbroken packages, containers, or wrappings, 

bearing the name of the manufacturer along with identification markings. 

B. Store materials in an area that is protected from the elements and in a manner 

recommended by the manufacturer. 

PART 2 – PRODUCTS  

2.01 MANUFACTURERS 

A. Modular carpet tile as manufactured by the following or approved equal: 

1. Mannington Commercial, 1844 U.S. Highway 41 S.E., Calhoun, GA 30701. Tel: 

(800) 241-2262. 

2. Mohawk Carpet, 196 S. Industrial Blvd., Calhoun, GA 30701. Tel: (800) 622-6228. 

3. Milliken and Company, 924 Milliken Road, Spartanburg, SC 29303. Tel: (800) 241-

4826. 

4. Interface, Inc., 1280 W Peachtree St NW, Atlanta, GA, 30309. Tel: (404) 887-

5002. 

2.02 CARPET MATERIALS 

A. General requirements: 

1. Construction − Textured Patterned loop pile and Multi-Level Loop pile. 

2. Gage − 5/64 (50.39 per 10 cm) or better  

3. Stitches per − 10 per inch minimum (39.37 per 10 cm) 
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4. Pile Height 0.140-inch minimum 

5. Face Yarns − 3 ply (minimum) continuous filament, solution dyed nylon with static 

protection and soil resistant. 

6. Face Weight − 22 ounces per square yard minimum. 

7. Backing as recommended by carpet manufacturer. 

8. Size − twenty-four (24)-inches by  twenty-four (24)-inches or as shown on 

Drawings 

9. Pattern and Color − as selected by the Architect from the manufacturer's standard 

selections. 

10. Electrostatic Propensity (AATCC 134) - Less than 3.0 kV 

11. Smoke Density (ASTM E662) - Passes ≤ 450 

12. Hexapod (ASTM D5252) TARR - 4 - severe 

13. Warranty: 15-year stain resistant warranty, minimum 

B. Basis of Design: Mannington Entwined Carpet Collection or approved equal. 

2.03 ACCESSORIES 

A. Accessories: Type recommended and approved by carpet manufacturer. 

B. Edging: Transitions with Tile to be work of Section 09 30 00 – Tiling. All other edging to 

selected from manufacturers complete line of thermoplastic rubber finishing accessories.  

C. Seam Adhesive: Moisture resistant seaming adhesive approved by manufacturer. 

D. Fillers and Leveling Materials: As recommended by manufacturer. 

PART 3 – EXECUTION 

3.01 GENERAL 

A. Surfaces to receive carpeting shall meet minimum requirements established in the 

printed recommendations of the carpeting manufacturer. Determine actual area 

dimensions and surface conditions and correct surface defects before starting 

installation. 
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3.02 FLOOR SURFACE PREPARATION 

A. Immediately prior to the installation of carpet, prepare sub-flooring to be free of defects, 

irregularities, droppings, grease, oil, paint, varnish, hardeners, sprinkled cement, plaster, 

or any material that would interfere with the proper adhesion between the carpet and 

sub-floors surface. Sub-floors shall be level and free of irregularities to assure one 

constant floor height after carpet is installed. Level irregularities by a process of grinding 

high spots and filling low spots with a suitable filling and leveling material for floor 

patching. 

3.03 CARPETING INSTALLATION 

A. Install carpet in accordance with referenced specifications and manufacturer's 

instructions and recommendations for seam locations, uniformity of direction and lay of 

pile. 

B. Prior to installation, sweep the floor using a non-oil base sweeping compound. 

C. Install carpet within allowable temperature range stated by the manufacturer. 

D. Stretch carpeting drum tight. Cut evenly along walls. Fit evenly around projections and 

into trim strips. Fit closely and evenly to and through thresholds. Direction of the pile 

shall be the same. 

E. Provide carpet in sizes to eliminate seams as much as possible. Provide fill strips of not 

less than 36-inches in width and 36-inches in length. Avoid cross seams. Seams and 

cross seams shall be salvage edge trimmed and hand sewn or joined by heat tape. 

Bond carpet edges and seams against unraveling with seam adhesive. Iron seams flush 

and tight so joint line is inconspicuous. Fastenings shall be concealed. Finished 

installation shall be free from tacks, scraps, carpet ripples, scallops and puckers. 

F. Extend carpet under open-bottomed obstructions, removable flanges and furnishings 

and into closets or alcoves of each space or area. 

G. Provide cutouts where required and bind cut edges properly where not concealed by 

protective edge guards. 

H. Perform field cuts with straight edge or other acceptable methods to produce a true 

straight cut. Uneven cuts will be cause for rejection of carpet. 

I. Butter edges with seaming cement with taped or sewed seams to provide sufficient 

strength for stretching and continued stresses over the life of the carpet. Apply seaming 

cement over stitching on backing, if not taped. 

J. Fit carpet to the space before application of adhesive. 

K. Install carpet edge guards wherever carpet edge is exposed or abuts thinner finish 

flooring materials. Anchor edge guards securely to substrate.  
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3.04 CLEANING AND PROTECTION 

A. After installation is complete, remove dirt and debris and clean spots with proper spot 

remover. Remove loose threads with sharp scissors and vacuum carpet clean.  

B. Protect installed carpeting.  

C. Remove spots and clean carpet by vacuuming.  

END OF SECTION 
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SECTION 09 74 50 

RESINOUS FLOORING 

PART 1 – GENERAL 

1.01 THE REQUIREMENT 

A. Scope: 

1. Furnish all labor, materials, equipment, and incidentals required to furnish and 

install seamless Resinous Flooring systems as shown and specified. 

2. Resinous Flooring Work includes: 

a. Surface preparation and installation of Resinous Flooring. 

b. Installation of Resinous Flooring. 

c. Installation of Resinous Integral. 

d. All clean-up following installation of the Resinous Flooring. 

B. Coordination:  Review installation procedures and coordinate the installation of items 

that must be installed with the Resinous Flooring systems.  

C. Installation shall occur prior to installation of Laboratory Casework. Protect floor prior to 

installing laboratory equipment and casework.  

D. Maintenance building flooring. 

1.02 QUALITY ASSURANCE 

A. Manufacturer's Instructions: In addition to specified requirements, strictly comply with 

resin Manufacturer's printed instructions and recommendations, including:  

1. Preparation of substrate. 

2. Storing. 

3. Mixing and applying materials. 

4. Curing of Resinous Flooring Work. 

B. Installer's Qualifications:  

1. All Resinous Flooring shall be applied only by a firm which: 
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a. Is a recognized installer of resinous flooring systems and has at least five (5) 

years proven experience in the installation and repair of resinous flooring, or 

similar type flooring systems. 

b. Is approved and certified by the materials Manufacturer to install the product. 

C. System Coordination and Source:  

1. To obtain a completely coordinated flooring system with compatible components, 

all materials shall be supplied and/or coordinated through the Manufacturer of the 

flooring resins. 

2. All components, and all installation methods and procedures shall be in strict 

conformance with the resin Manufacturer's written recommendations. 

D. Resinous Flooring components shall meet volatile organic compounds regulations during 

installation and all air regulations shall be complied with during installation of work.  

1.03 SUBMITTALS 

A. Samples:  

1. Submit 6-inch samples of accessories such as divider strips, edge strips, 

expansion strips, etc. 

2. Provide flat samples, 12" x 12" minimum, of the full thickness flooring materials, 

with differing amounts of skid-resistance: 

a. Provide a minimum of three such samples, installed on hardboard backing 

for Owner review, and selection of surface finish required. 

3. Color sample charts to be provided for initial selection and followed with up to 5 

samples of the actual colors produced on hardboard for color verification. 

B. Shop Drawings:  

1. Submit Shop Drawings for layout and details of all stop and divider strips, 

expansion strips and base strips. 

C. Manufacturer's Certificate:  

1. Submit copies of manufacturer's written certification that all resinous flooring 

system materials meet or exceed the properties specified herein. 

D. Qualifications:  

1. Submit installer qualifications including letter from manufacturer stating that the 

installer is certified and approved to install flooring. Provide letter showing a listing 
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a minimum of five projects of similar scope and using the same materials and 

manufacturer proposed. 

2. Submit detailed Plan of Operation for building ventilation and access restrictions 

prior to beginning Work in any new area or location. 

PART 2 – PRODUCTS 

2.01 MANUFACTURERS 

A. Provide Resinous Floor as Manufactured by the following:  

1. Stonblend GSI as manufactured by Stonhard. 

2. Decorative Quartz TQ as manufactured by Tennant. 

3. Sikafloor DecoDur Quartz TG by Sika. 

2.02 SYSTEM 

A. The flooring system shall consist of the following:  

1. Concrete surface preparation and moisture testing in accordance with 

manufacturer’s printed recommendations and installation instructions. 

2. Surface priming with a moisture tolerant primer with excellent wetting properties. 

3. An epoxy base coat with multi-colored quartz aggregate broadcast. 

4. Two topcoats as required to provide desired finish. 

5. Final cleaning. 

B. Finished Floor Physical Properties:  

1. Compressive Strength: 6,000 minimum PSI after 7 days. 

2. Flexural Strength:  2,200 PSI minimum. 

3. Tensile Strength:  1,500 PSI minimum. 

4. Hardness (Shore D):  80-90. 

5. Nominal Finished Floor Thickness: 

a. 3/16-inch minimum, unless indicated otherwise at specific areas. Provide 

additional coats as recommended by manufacturer to achieve desired 

thickness. 
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C. Finished Floor Performance Properties:  

1. Bond Strength to Concrete:  400 PSI minimum or cohesive failure of concrete. 

2. Flammability: Class 1. 

3. Wear Resistance (Taber):  85 mg, maximum loss per 1000 cycles. 

4. Slip resistance as required to meet accessibility and safety codes. 

2.03 COMPONENTS 

A. General: All components of the Resinous Flooring system are to be coordinated by the 

Manufacturer and mixed and installed in strict compliance with the Manufacturer's 

recommendations.  The following are intended to be general component descriptions 

only and are not intended to alter the resin Manufacturer's specific formulation or 

recommendations.  

B. Surface Primer: Manufacturer’s recommended penetrating, moisture tolerant epoxy 

primer applied at 150-200 square feet per gallon. Provide crack isolation membrane and 

additional coat where recommended by manufacturer. 

C. Base coat: Manufacturer’s recommended troweled epoxy mortar with colored quartz 

silica aggregate. 

D. Epoxy Seal Coat: Manufacturer’s recommended clear leveling epoxy sealer. Provide one 

or two coats as recommended by manufacturer. 

E. Seal Coat:  Manufacturer’s recommended UV resistant top coat with excellent abrasion, 

chemical, and color stability. 

F. 4” Base: Integral base shall be installed in accordance with manufacturer’s 

recommendations and instructions. 

G. Expansion Joints:  

1. At structural expansion or control joints. 

2. Joint Filler:  Elastomeric sealant. 

H. Trim and/or Divider Strips:  Non-corrosive materials (plastic, PVC, etc.) only, as 

recommended by the Manufacturer to be compatible with the usage and exposure 

conditions stated for the flooring materials.  

I. Colors shall be selected by Owner from custom blends based of standard colors. Each 

room shall have a unique color. Second floor corridor shall include a logo at the elevator 

entrance.  

La
st

 M
od

ifi
ed

: 0
2/

28
/2

02
4 

at
 1

0:
41

A
M

 E
S

T



 

90398-004/February 2024 09 74 50-5  Resinous Flooring 

PART 3 – EXECUTION 

3.01 INSPECTION 

A. Contractor shall examine the areas and conditions under which the flooring work is to be 

installed and notify the Engineer and Owner of conditions detrimental to the proper and 

timely completion of the Work.  

B. Proceed with the Work only after deficiencies have been satisfactorily corrected.  If after 

surface preparations voids or honeycombs appear on the concrete, repair with suitable 

material.  

C. Verify that all new concrete surfaces have received a steel trowel finish, slope toward the 

floor drains, are at least four weeks old, and have been free of standing water for at least 

7 days.  

D. Verify that all surfaces have been properly cleaned and conditioned, and that curing, 

hardening or waterproofing agents have not been used in curing new concrete surfaces 

which are to receive flooring.  

3.02 VENTILATION AND SAFETY 

A. The Contractor shall provide adequate temporary ventilation of all indoor areas at all 

times. Air changes per hour in the enclosed room shall be 12 minimum.  

1. Vent odors from low areas (fumes heavier than air) to the outside.  Do not allow 

fumes to enter any air conditioning ducts or air intake ducts.  Fumes are 

flammable; verify all fans and electrical equipment are suitable to operate in area. 

2. Seal off all adjacent areas.  Provide Plan of Operation prior to this Work for Owner 

review and approval. 

3. Prevent fans or air movement from blowing dust particles onto wet flooring areas. 

4. Suitable respirators shall be used by all workers. Provide two additional respirators 

for Plant Personnel and Construction Inspectors. 

5. Installer shall use a Portable Gas Monitor in all enclosed rooms/buildings to 

monitor combustible levels.  Monitor shall be listed by a third party as intrinsically 

safe to Class I, Division I, Groups A, B, C, and D.  Monitor range shall be 0-100 

percent with a 1 percent resolution. Monitor shall be Passport Personal Alarm as 

manufactured by MSA Instruments or equal. 

B. Provide suitable safety clothes and glasses for construction workers, plant personnel, 

and construction inspectors as necessary.  

C. Install temporary potable water eyewashes and safety showers.  

D. Keep open flames and sparks away from the area.  
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3.03 INSTALLATION TEMPERATURE 

A. In order to promote proper curing of the coating systems, the Contractor shall be 

required to maintain a minimum air temperature surrounding all structures which have 

surfaces to be topped with resin materials.  

1. Temperature requirements shall be maintained at least two days before the trowel 

coat topping installation begins and shall continue through the curing period 

required for the seal coat. 

2. Minimum air temperature shall be 65°F.  Provide warmer conditions if required by 

the resin Manufacturer. 

3. The building heating and air handling units shall not be used by the Contractor. 

B. In addition to the ambient air requirements, the temperatures of all surfaces to receive 

flooring shall also be maintained at a minimum temperature of 65°F.  

3.04 FLOORING INSTALLATION 

A. Comply with the Manufacturer's recommendations for preparation and priming of 

substrate, proportioning mixes, installation of strips, placing, curing, sealing and 

finishing.  

B. Once flooring operations have commenced, control all unnecessary foot traffic, 

construction activities, etc., in the area in order to keep substrate clean.  

C. General Substrate Preparation:  

1. Concrete:  Mechanical clean surfaces to remove oils, fats, greases, waxes, 

membrane coatings, paints, etc. Mechanically scarify surfaces to remove surface 

laitance and profile in accordance with ICRI 310.2, (CSP) Concrete Surface Profile 

3 - 5. Chip and chase terminations and at edges of floor drains and other built in 

components as recommended by manufacturer. 

2. Cover tops of floor drains with duct tape or similar material to allow placement of 

and finishing of abutting floor materials. 

3. Test floor for moisture content prior to beginning work. Do not install flooring until 

moisture content is within allowable ranges recommended by manufacturer. 

D. Install flooring materials without interruptions or seams, except where divider strips, 

control joints and expansion joints are shown on structural drawings, or required, or 

specifically recommended by the resin Manufacturer.  

E. Provide control joints where required by manufacturer and approved on shop drawings.  

Install joints flush with floor by placing angle-type divider strips back-to-back with 

neoprene rubber filler cemented between strips.  
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1. Install control joints immediately above all joints of structural concrete, or above all 

control or construction joints in new concrete slabs. 

F. Provide expansion joints where shown or required.  

G. Provide trim or finish strips along any exposed edges of flooring or along tops of coved 

bases that are exposed to view.  

1. Apply a continuous bead of clear silicone caulking along all trim strip edges to seal 

any gaps or irregularities between masonry (or concrete) surfaces and the trim 

strip material. 

H. All installation procedures shall be in strict accordance with manufacturer’s 

recommendations and these specifications. 

I. Floor shall be smooth with a slip resistance as required to meet accessibility 

requirements. 

3.05 CLEANING AND PROTECTION 

A. Protection:  

1. Provide protection for finished floor topping Work until building is ready for 

occupancy. 

2. Immediately repair any damaged surfaces in accordance with Manufacturer's 

instructions. 

B. Final Cleaning:  

1. Thoroughly wash all surfaces prior to final acceptance of the Work included under 

this Contract.  Washing shall be in strict accordance with manufacturer’s 

requirements. 

END OF SECTION 
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DIVISION 09 

PAINTING 

(Filed Sub Bid Required) 

 

SECTION 09 90 00 

PAINTING 

PART 1 – GENERAL 

1.01 DEFINITIONS 

A. FSB: Filed Sub-Bid(der). 

B. FSSB: Filed Sub-Sub-Bid(der). 

1.02 FILED SUB-BID REQUIREMENTS 

A. A FSB submitted for the work of Division 09 – Painting shall include the work specified in 

the following Sections: 

1. Section 09 90 00 – Painting. 

B. FSB shall comply with the requirements of Massachusetts General Laws c. 149, §44F, 

shall be submitted on the form provided in Section 00 40 01 – Forms for Filed Sub-Bid, 

at the time specified in Section 00 11 00 – Advertisement for Bids, and shall be 

accompanied by a bid deposit complying with the requirements of Massachusetts 

General Laws cc. 149, §44B(2) and all other documents required by Section 00 20 00 – 

Instructions to Bidders. 

C. The work of Division 09 – Painting is indicated on Drawing Nos. G-002 through G-005 – 

Index of Drawings and is listed on the Drawing title block on individual Drawings. 

Drawings that are denoted in the title block as requiring a Filed Sub-Bid Contractor shall 

require a Filed Sub-Bid Contractor for the work shown in whole or in part of the Drawing. 

D. Staging and Scaffolding: 

1. Hoisting Equipment: The PAINTING SUBCONTRACTOR shall furnish, install and 

maintain all mechanical hoisting equipment, operating personnel and rigging 

required for the execution of the Work as specified in this Section. 

2. Staging, Planking and Scaffolding: The PAINTING SUBCONTRACTOR shall 

furnish, install and maintain all staging, planking and scaffolding up to eight feet in 

height required for the Work in this Section. 
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1.03 THE REQUIREMENT 

A. Furnish labor, materials, equipment and appliances required for complete execution of 

Work shown on Drawings and Specified herein. 

B. Section Includes: 

1. Paint Materials 

2. Shop Painting 

3. Field Painting 

a. Surface Preparation 

b. Piping and Equipment Identification 

c. Schedule of Colors 

d. Work in Confined Spaces 

e. OSHA Safety Colors 

1.04 RELATED SECTIONS 

A. Section 05 12 00 – Structural Steel 

B. Section 05 21 00 – Steel Joists 

C. Section 05 31 00 – Metal Decking 

D. Section 07 90 00 – Joint Fillers, Sealants, and Caulking  

E. Section 09 29 00 - Gypsum Drywall System 

F. Section 40 05 97 − Piping and Equipment Identification Systems 

1.05 REFERENCE SPECIFICATIONS, CODES AND STANDARDS 

A. Without limiting the generality of these specifications, the Work shall conform to the 

applicable requirements of the following documents: 

1. SSPC – The Society for Protective Coatings Standards 

a. SSPC-Vis 1 – Pictorial Surface Preparation Standards for Painting Steel 

Structures 

b. SSPC-SP2 – Hand Tool Cleaning 

c. SSPC-SP3 – Power Tool Cleaning 
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d. SSPC-SP5/NACE 1 – White Metal Blast Cleaning 

e. SSPC-SP6/NACE 3 – Commercial Blast Cleaning 

f. SSPC-SP7/NACE 4 – Brush-off Blast Cleaning 

g. SSPC-SP10/NACE 2 – Near-White Metal Blast 

h. SSPC-SP11 – Power Tool Cleaning to Bare Metal 

i. SSPC-SP13/NACE6 – Surface Preparation of Concrete 

2. ICRI – International Concrete Repair Institute 

3. NACE – National Association of Corrosion Engineers 

4. NAFP – The National Association of Pipe Fabricators 

5. ASTM D1737 – Test Method for Elongation of Attached Organic Coatings with 

Cylindrical Mandrel Apparatus 

6. ASTM B117 – Method of Salt Spray (Fog) Testing 

7. ASTM D4060 – Test Method for Abrasion Resistance of Organic Coating by the 

Taber Abraser 

8. ASTM D3359 – Method for Measuring Adhesion by Tape Test 

1.06 SUBMITTALS 

A. In accordance with the procedures and requirements set forth in Section 01 33 00 – 

Submittal Procedures, submit the following: 

1. Manufacturer's literature and Material Safety Data Sheets for each product.  

2. Painting schedule identifying surface preparation and paint systems proposed. 

Cross reference with Tables 1 and 2. Provide the name of the paint manufacturer, 

and name, address, and telephone number of manufacturer's representative who 

will inspect the work. Submit schedule for approval as soon as possible following 

the Award of Contract, so approved schedule may be used to identify colors and 

specify shop paint systems for fabricated items. Manufacturer shall substitute paint 

system with equal performance where required for VOC compliance. 

3. Contractor shall submit Q.C. inspection plan describing all tests and inspections 

task to be performed. Include copy of daily log showing environmental conditions 

measurements and frequency. Copy of completed log shall be provided at 

completion of work. 
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1.07 SYSTEM DESCRIPTION 

A. Work shall include surface preparation, paint application, inspection of painted surfaces 

and corrective action required, protection of adjacent surfaces, cleanup and appurtenant 

work required for the proper painting of all surfaces to be painted. Surfaces to be painted 

are designated within the Painting Schedule and may include new and existing piping, 

miscellaneous metals, equipment, buildings, exterior fiberglass, exposed electrical 

conduit and appurtenances. 

B. Perform Work in strict accordance with manufacturer's published recommendations and 

instructions, unless the Engineer stipulates that deviations will be for the benefit of the 

project. 

C. Paint surfaces which are customarily painted, whether indicated to be painted or not, 

with painting system applied to similar surfaces, areas and environments, and as 

approved by Engineer. 

D. Submerged ferrous metal and piping within potable water facilities or potable water 

distribution systems shall be painted with NSF 61/600 approved coatings. 

E. Piping and equipment shall receive color coding and identification. Equipment shall be 

the same color as the piping system. 

1.08 QUALITY ASSURANCE 

A. Painting operations shall be accomplished by skilled craftsman and licensed by the 

state/commonwealth to perform painting work. 

B. Contractor shall coordinate Q.C Inspections. 

C. Notify Owner and Engineer at completion of surface preparation, priming application and 

final cure to allow inspection by Owner and Engineer or their Third-Party Inspector. 

1.09 STORAGE AND DELIVERY 

A. Bring materials to the job site in the original sealed and labeled containers. 

B. Container label to include manufacturer's name, type of paint, brand name, lot number, 

brand code, coverage, surface preparation, drying time, cleanup requirements, color 

designation, and instructions for mixing and reducing. 

C. Store paint materials at minimum ambient temperature of 45 degrees F (7 degrees C) 

and a maximum of 90 degrees F (32 degrees C), in ventilated area, and as required by 

manufacturer's instructions. 
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PART 2 – MATERIALS 

2.01 GENERAL INFORMATION 

A. The term "paint" is defined as both paints and coatings including emulsions, enamels, 

stains, varnishes, sealers, and other coatings whether organic or inorganic and whether 

used as prime, intermediate, or finish coats. 

B. Purchase paint from an approved manufacturer. Manufacturer shall assign a 

representative to inspect application of their product both in the shop and field. The 

manufacturer's representative shall submit a report to the Engineer at the completion of 

the Work identifying products used and verifying that surfaces were properly prepared, 

products were properly applied, and the paint systems were proper for the exposure and 

service. 

C. Provide primers and intermediate coats produced by same manufacturer as finish coat. 

Use only thinners approved by paint manufacturer, and only within manufacturer's 

recommended limits. 

D. Ensure compatibility of total paint system for each substrate. Test shop primed 

equipment delivered to the site for compatibility with final paint system. Provide an 

acceptable barrier coat or totally remove shop applied paint system when incompatible 

with system specified, and repaint with specified paint system. 

E. Use painting materials suitable for the intended use and recommended by paint 

manufacturer for the intended use. 

F. Require that personnel perform work in strict accordance with the latest requirements of 

OSHA Safety and Health Standards for construction. Meet or exceed requirements of 

regulatory agencies having jurisdiction and the manufacturer's published instructions and 

recommendations. Maintain a copy of all Material Safety Data Sheets at the job site of 

each product being used prior to commencement of work. Provide and require that 

personnel use protective and safety equipment in or about the project site. Provide 

respiratory devices, eye and face protection, ventilation, ear protection, illumination and 

other safety devices required to provide a safe work environment. 

G. Preparation of paint: All paints shall be properly prepared in accordance with 

manufacturer’s instructions and as specified herein: 

1. Paints shall vary not more than four (4) ounces using only the specified materials 

in the proportion stated per gallon from the standard weight. 

2. The primer, undercoat, and topcoat shall be made by the same manufacturer, 

unless otherwise approved by the Engineer. 

3. Safety precautions such as handling instructions, ventilation requirements, use of 

adequate clothing and safety equipment shall be specified by the manufacturer on 

the label, and in the product data and Material Safety Data Sheet (SDS). 
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4. Colors shall be as indicated on the Contract Drawings or as directed by the 

Engineer. 

5. Classification of Paints:  Alphabetical designations have been used in the following 

list to classify/group acceptable paints by the type and quality of materials desired.  

Equivalent material from the manufacturers named above or from other approved 

manufacturers may be used in any of these paint groups in accordance with the 

procedures for substitution 

6. Require that personnel perform work in strict accordance with the latest 

requirements of OSHA Safety and Health Standards for construction. Meet or 

exceed requirements of regulatory agencies having jurisdiction and the 

manufacturer's published instructions and recommendations. Maintain a copy of all 

Material Safety Data Sheets at the job site of each product being used prior to 

commencement of work. Provide and require that personnel use protective and 

safety equipment in or about the project site. Provide respiratory devices, eye and 

face protection, ventilation, ear protection, illumination and other safety devices 

required to provide a safe work environment. 

2.02 ACCEPTABLE MANUFACTURERS 

A. Subject to compliance with the Specifications, provide products from one of the following 

manufacturers: 

1. Tnemec Company Inc. 

2. PPG 

3. CARBOLINE 

4. Sherwin-Williams 

5. International Paints (Akzo Nobel) 

PART 3 – EXECUTION 

3.01 SHOP PAINTING 

A. Shop prime fabricated steel and equipment with at least one shop coat of prime paint 

compatible with finish paint system specified. Prepare surface to be shop painted in strict 

accordance with paint manufacturer's recommendations and as specified. Finish coats 

may be shop applied, if approved by the Engineer. Package, store and protect shop 

painted items until they are incorporated into Work. Repair painted surfaces damaged 

during handling, transporting, storage, or installation to provide a painting system equal 

to the original painting received at the shop.  
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B. Identify surface preparation and shop paints on Shop Drawings. Verify compatibility with 

field applied paints.  

C. Coordinate shop painting and field coating to ensure item is delivered and field coating 

occurs within recoat window of shop painted system requirements.   

3.02 SURFACE PREPARATION 

A. General 

1. Surfaces to be painted shall be clean and dry, and free of dust, rust, scale, and 

foreign matter. No solvent cleaning, power or hand tool cleaning shall be permitted 

unless approved by the Engineer. 

2. Protect or remove, during painting operations, hardware, accessories, machined 

surfaces, nameplates, lighting fixtures, and similar items not intended to be painted 

prior to cleaning and painting. Reposition items removed upon completion of 

painting operations. 

3. Examine surfaces to be coated to determine that surfaces are suitable for 

specified surface preparation and painting. Report to Engineer surfaces found to 

be unsuitable in writing. Do not start surface preparation until unsuitable surfaces 

have been corrected. Starting surface preparation precludes subsequent claim that 

such surfaces were unsuitable for the specified surface preparation or painting. 

4. Surface preparation shall be in accordance with specifications and manufacturer's 

recommendations. Provide additional surface preparation and fill coats where 

manufacturer recommends additional surface preparation, in addition to 

requirements of specification. 

5. Touch-up shop or field-applied coatings damaged by surface preparation or any 

other activity, with the same shop or field-applied coating; even to the extent of 

applying an entire coat when required to correct damage prior to application of the 

next coating. Touchup coats are in addition to the specified applied systems, and 

not considered a field coat. 

6. Protect motors and other equipment during blasting operation to ensure blasting 

material is not blown into motors or other equipment. Inspect motors and other 

equipment after blasting operations and certify that no damage occurred, or where 

damage occurred, the proper remedial action was taken.  

7. Field paint shop painted equipment in compliance with Color Coding and as 

approved by Engineer. 

B. Metal Surface Preparation 

1. Prepare all welds to a minimum NACE weld preparation level “C” per NACE 

Standard SP0178.  Provide additional weld preparation where required by the 
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coating manufacturer.  Contractor shall provide NACE SP0178 weld mold visual 

aids on site for evaluation of all weld preparation. 

2. Conform to current The Society for Protective Coatings Standards (SSPC) 

Specifications for metal surface preparation. Use SSPC-Vis-1 pictorial standards 

or NACE visual standards TM-01-70 or TM-01-75 to determine cleanliness of 

abrasive blast cleaned steel. 

3. Perform blast cleaning operations for metal when following conditions exist: 

a. Moisture is not present on the surface. 

b. Relative humidity is below 80%. 

c. Ambient and surface temperatures are 5°F or greater than the dew point 

temperature. 

d. Painting or drying of paint is not being performed in the area. 

e. Equipment is in good operating condition. 

f. Proper ventilation, illumination, and other safety procedures and equipment 

are being provided and followed. 

4. Abrasive blast ferrous metals to be shop primed, or component mechanical 

equipment in accordance with SSPC-SP5, White Metal Blast.  

5. Abrasive blast field prepared ferrous metals in accordance with SSPC-SP10, Near 

White Metal Blast, where metal is to be submerged, in a corrosive environment, or 

in severe service. Provide a 3.0 mil minimum angular anchor profile unless 

recommended otherwise by the coating manufacturer in writing. 

6. Abrasive blast field prepared ferrous metals in accordance with SSPC-SP6 

Commercial Blast, where metal is to be used in mild or moderate service, or non-

corrosive environment or weathering exposure. Provide a 1.5 mil minimum angular 

anchor profile unless recommended otherwise by the coating manufacturer in 

writing. 

7. Clean nonferrous metals, copper, or galvanized metal surfaces in accordance with 

SSPC-SP1, Solvent Cleaning, or give one coat of metal passivator or metal 

conditioner compatible with the complete paint system. Galvanized metal shall be 

prepared in accordance with SSPC SP-16. Abrasive blast clean to increase 

mechanical adhesion in accordance with ASTM D6386, Standard Practice for 

Preparation of Zinc (Hot-Dip Galvanized) Coated Iron and Steel Product and 

Hardware Surfaces for Painting when required by coating manufacturer.  Provide a 

1.5 mil minimum angular anchor profile unless recommended otherwise by the 

coating manufacturer in writing. 
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8. Abrasive blast clean internal and external ductile iron pipe surfaces prior to coating 

in accordance with NAPF 500-03-04, Surface Preparations Standard for Abrasive 

Blast Cleaning of Ductile Iron Pipe.  Abrasive blast clean internal and external cast 

ductile iron and cast-iron fitting surfaces in accordance with NAPF-03-05. 

9. Prime cleaned metals immediately after cleaning to prevent rusting. 

10. Clean rusted metals down to bright metal by abrasive blasting and immediately 

field primed. 

C. Concrete Surface Preparation 

1. Cure concrete a minimum of 28 days at 75° F before surface preparation, and 

painting begins. Allow more time at lower temperatures if specified by paint 

manufacturer. 

2. Test concrete for pH and salts using test methods recommended by the paint 

manufacturer. A minimum of one test per 1000 square feet of area to be coated 

shall be performed unless approved otherwise by Engineer. Do not begin surface 

preparation, or painting until acceptable to manufacturer. 

3. Moisture content of concrete and masonry surfaces shall conform to 

manufacturer's recommended limits, and as listed in SSPC-SP13/NACE 6 Section 

6 Acceptance Criteria Table 1.  Floor surfaces to be coated shall be tested in 

accordance with ASTM F1869 – Standard Test Method for Measuring Moisture 

Vapor Emission Rate of Concrete Subfloor Using Anhydrous Calcium Chloride or 

as required by the coating manufacturer.  Moisture vapor transmission shall not 

exceed three pounds per 1,000 square feet in a 24-hour period or less if specified 

by Coating Manufacturer.  Vertical and horizontal overhead surfaces shall be 

tested in accordance with ASTM F2170 – Standard Test Method for Determining 

Relative Humidity in Concrete using in situ Probes (relative humidity shall not 

exceed 80% or as required by the coating manufacturer) or with ASTM D4263 – 

Standard Test Method for Indicating Moisture in Concrete by the Plastic Sheet 

Test Method (test results shall be no moisture present). Engineer or Coating 

Manufacturer Representative shall specify all test locations.  A minimum of one 

test per 1000 square feet of area to be coated shall be performed unless approved 

otherwise by Engineer. 

4. Prepare concrete surfaces to receive coatings in accordance with NACE 6/SSPC-

13 – Joint Surface Preparation Standards and ICRI Technical Guidelines. Remove 

contaminants, open bugholes, surface voids, air pockets, and other subsurface 

irregularities using abrasive blasting, shot blasting, water jetting or mechanical 

abrading. Use dry, oil-free air for blasting operations. Surface texture after blasting 

shall achieve profile as required by manufacturer or where not defined by 

manufacturer, profile shall be a minimum ICRI-CSP 5 surface profile. Remove 

residual abrasives, dust, and loose particles by vacuuming or other approved 

method. 
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5. Surface defects, such as hollow areas, bugholes, honeycombs, and voids shall be 

filled with polymeric or waterborne epoxy cementitious filler compatible with 

painting system. Complete fill coats may be used in addition to specified painting 

system and as approved by the Engineer. Fins, form marks, and all protrusions or 

rough edges shall be removed. 

6. Repair existing concrete surfaces which are deteriorated to the point that surface 

preparation exposes aggregate with fill coats or patching mortar as recommended 

by paint manufacturer and as directed by the Engineer. 

7. Clean concrete of all dust, form oils, curing compounds, oil, tar, laitance, 

efflorescence, loose mortar, and other foreign materials before paints are applied. 

8. To ease coating around outside corners, provide ¾-inch chamfered edges on all 

new concrete outside corners and grind existing concrete outside corners to a 

minimum radius of ¾-inch. 

9. Unless recommended otherwise by the coating manufacturer, provide ¼” deep by 

¼” wide tool cut terminations at 1-inch maximum from all coating edges for 

anchorage.  Provide terminations around all equipment, piping, openings, gates, 

top and bottom of walls, stop locations of each day’s work and overlap onto 

previously completed work.  Transition coating 3-inches onto interior lining of 

piping except where coating compatibility concerns are noted by coating 

manufacturer. 

10. Apply epoxy or polymeric filler compatible with painting system to all inside corners 

of areas to be coated with a margin trowel to form a continuous 45-degree cant 

cove across corners with a minimum dimension of 1.5-inch.  Roughen or prepare 

cured filler as recommended by coating manufacturer for proper coating adhesion. 

11. All equipment grouting shall be installed and cured prior to starting coating work.  

Coating shall be applied over grout up to the edges of all equipment, gates and 

uninterrupted piping unless specifically noted otherwise. 

D. Wood 

1. Clean wood surfaces free of all foreign matter, with cracks and nail holes and other 

defects properly filled and smoothed. Remove sap and resin by scraping and wipe 

clean with rags dampened with mineral spirits.  

2. Saturate end grain, cut wood, knots, and pitch pockets with an appropriate sealer 

before priming. 

3. Prime and backprime wood trim before setting in place.  

4. After prime coat has dried, fill nailholes, cracks, open joints, and other small holes 

with approved spackling putty. Lightly sand wood trim prior to applying second 

coat of paint.  
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E. Castings 

1. Prepare castings for painting by applying a brush or a knife-applied filler. Fillers 

are not to be used to conceal cracks, gasholes, or excessive porosity.  

2. Apply one coat of primer with a minimum thickness of 1.2 mils in addition to coats 

specified. Allow sufficient drying time before further handling. 

F. Masonry 

1. Cure for a minimum of 30 days prior to paint application. 

2. Clean masonry surfaces free from all dust, dirt, oil, grease, loose mortar, chalky 

deposits, efflorescence, and other foreign materials.  

3. Test masonry for moisture content. Use test method recommended by paint 

manufacturer. Do not begin painting until moisture content is acceptable to 

manufacturer. 

G. Gypsum Drywall 

1. Sand joint compound with sandpaper to provide a smooth flat surface. Avoid 

sanding of adjacent drywall paper.  

2. Remove dust, dirt, and other contaminants. 

H. Previously Painted Surfaces 

1. Totally remove existing paint when: surface is to be submerged in a severe 

environment, paint is less than 75% intact, brittle, eroded or has underfilm rusting.  

2. Surfaces which are greater than 75% intact require removal of failed paints and 

then spot primed. Spot priming is in addition to coats specified. 

3. Remove surface contamination such as oil, grease, loose paint, mill scale, dirt, 

foreign matter, rust, mold, mildew, mortar, efflorescence, and sealers.  

4. Clean and dull glossy surfaces prior to painting in accordance with the 

manufacturer's recommendations. 

5. Check existing paints for compatibility with new paint system. If incompatible, 

totally remove existing paint system or apply a barrier coat recommended by the 

paint manufacturer. Remove existing paints of undetermined origin. Prepare a test 

patch of approximately 3 square feet over existing paint. Allow test patch to dry 

thoroughly and test for adhesion. If proper adhesion is not achieved remove 

existing paint and repaint. 
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3.03 APPLICATION OF PAINT 

A. Apply paint by experienced painters with brushes or other applicators approved by the 

Engineer, and paint manufacturer. 

B. Apply paint without runs, sags, thin spots, or unacceptable marks.  

C. Apply at rate specified by the manufacturer to achieve at least the minimum dry mil 

thickness specified. Apply additional coats, if necessary, to obtain thickness.  

D. Special attention shall be given to nuts, bolts, edges, angles, flanges, welds, etc., where 

insufficient film thicknesses are likely. Stripe paint outside corners and edges in 

accordance with SSPC PA Guide 11. Stripe painting shall be in addition to coats 

specified. 

E. Perform thinning in strict accordance with the manufacturer's instructions, and with the 

full knowledge and approval of the Engineer and paint manufacturer. 

F. Allow paint to dry a minimum of twenty-four hours between application of any two coats 

of paint on a particular surface, unless shorter time periods are a requirement by the 

manufacturer. Longer drying times may be required for abnormal conditions as defined 

by the Engineer and paint manufacturer. Do not exceed manufacturer's recommended 

drying time between coats. 

G. Suspend painting when any of the following conditions exist: 

1. Rainy or excessively damp weather. 

2. Relative humidity exceeds 85%. 

3. General air temperature cannot be maintained at 50°F or above through the drying 

period, except on approval by the Engineer and paint manufacturer.  

4. Relative humidity will exceed 85% or air temperature will drop below 40°F within 

18 hours after application of paint. 

5. Surface temperature of item is within 5 degrees of dewpoint.  

6. Dew or moisture condensation are anticipated.  

7. Surface temperature exceeds the manufacturer's recommendations. 

H. Where application of coating across concrete control joints or expansion joints has the 

potential to crack, turn coating into joints and caulk joints with a sealant compatible with 

coating rated for the intended service per Section 07 90 00 – Joint Fillers, Sealants, 

Caulking. 
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3.04 INSPECTION 

A. Each field coat of paint will be inspected and approved by the Engineer or his authorized 

representative before succeeding coat is applied. Tint successive coats so that no two 

coats for a given surface are exactly the same color. Tick-mark surfaces to receive black 

paint in white between coats.  

B. Use magnetic dry film thickness gauges and wet fiber thickness gauges for quality 

control. Furnish magnetic dry film thickness gauge for use by the Engineer.  

C. Coatings shall pass a holiday detector test.  

D. Determination of Film Thickness: Randomly selected areas, each of at least 107.5 

contiguous square feet, totaling at least 5% of the entire control area shall be tested. 

Within this area, at least 5 squares, each of 7.75 square inches, shall be randomly 

selected. Three readings shall be taken in each square, from which the mean film 

thickness shall be calculated. No more than 20 percent of the mean film thickness 

measurements shall be below the specified thickness. No single measurement shall be 

below 80 percent of the specified film thickness. Total dry film thickness greater than 

twice the specified film thickness shall not be acceptable. Areas where the measured dry 

film thickness exceeds twice that specified shall be completely redone unless otherwise 

approved by the Engineer. When measured dry film thickness is less than that specified 

additional coats shall be applied as required. 

E. Holiday Testing: Holiday test painted ferrous metal surfaces which will be submerged in 

water or other liquids, or surfaces which are enclosed in a vapor space in such 

structures. Mark areas which contain holidays. Repair or repaint in accordance with paint 

manufacturer's printed instructions and retest. 

1. Dry Film Thickness Exceeding 20 Mils: For surfaces having a total dry film 

thickness exceeding 20 mils: Pulse-type holiday detector such as Tinker & Rasor 

Model AP-W, D.E. Stearns Co. Model 14/20, shall be used. The unit shall be 

adjusted to operate at the voltage required to cause a spark jump across an air 

gap equal to twice the specified coating thickness. 

2. Dry Film Thickness of 20 Mils or Less: For surfaces having a total dry film 

thickness of 20 mils or less: Tinker & Rasor Model M1 non-destructive type holiday 

detector, K-D Bird Dog, shall be used. The unit shall operate at less than 75 volts. 

For thicknesses between 10 and 20 mils, a non-sudsing type wetting agent, such 

as Kodak Photo-Flow, shall be added to the water prior to wetting the detector 

sponge. 

F. Paint manufacturer’s NACE certified representative shall provide their services as 

required by the Engineer. Services shall include, but not be limited to, inspecting existing 

paint, determination of best means of surface preparation, inspection of completed work, 

and final inspection of painted work 11 months after the job is completed. 
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3.05 PROTECTION OF ADJACENT PAINT AND FINISHED SURFACES 

A. Use covers, masking tape, other method when protection is necessary, or requested by 

Owner or Engineer. Remove unwanted paint carefully without damage to finished paint 

or surface. If damage does occur, repair the entire surface adjacent to and including the 

damaged area without visible lapmarks and without additional cost to the Owner. 

B. Take all necessary precautions to contain dispersion of abrasive blasting debris and 

paint to the limits of the work. Take into account the effect of wind and other factors 

which may cause dispersion of the abrasive blasting debris and paint. Suspend painting 

operations when abrasive blasting debris or paint cannot be properly confined. Assume 

all responsibilities and cost associated with damage to adjacent structures, vehicles, or 

surfaces caused by the surface preparation and painting operations. 

3.06 PIPING AND EQUIPMENT IDENTIFICATION 

A. Piping and equipment identification shall be in accordance with Section 40 05 97 – 

Piping and Equipment Identification Systems. 

3.07 SCHEDULE OF COLORS 

A. Match colors indicated. Piping and equipment colors are indicated in Section 40 05 97 – 

Piping and Equipment Identification Systems. Colors which are not indicated shall be 

selected from the manufacturer's full range of colors by the Engineer. No variation shall 

be made in colors without the Engineer's approval. Color names and numbers shall be 

identified according to the appropriate color chart issued by the manufacturer of the 

particular product in question.  

3.08 WORK IN CONFINED SPACES 

A. Provide and maintain safe working conditions for all employees. Supply fresh air 

continuously to confined spaces through the combined use of existing openings, forced 

raft fans and temporary ducts to the outside, or direct air supply to individual workers. 

Exhaust paint fumes to the outside from the lowest level in the contained space. Provide 

explosionproof electrical fans, if in contact with fumes. No smoking or open fires will be 

permitted in, or near, confined spaces where painting is being done. Follow OSHA, 

state/commonwealth, and local regulations at all times. 

3.09 OSHA SAFETY COLORS 

A. Paint wall around wall-mounted breathing or fire apparatus with the appropriate safety 

red color; area not to exceed 2 feet wide by 3 feet high, unless apparatus covers the 

area. Fire apparatus include fire hoses, extinguisher, and hydrants. 

B. Paint hazardous areas and objects in accordance with OSHA regulations. 
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3.10 VOC REGULATIONS 

A. Provide paint systems in accordance with local, state, and federal regulations. Where 

paint systems shown in schedule do not comply, substitute equal products with VOC 

limits which comply with local, state, and federal regulations. 
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Table 1: Painting Schedule 

Surface Application 
Painting System and No. of 

Coats 

Product 

Reference 

(Table 2) 

Total Min. 

Dry Film 

Thickness 

(Mils) 

Concrete and Masonry 

Interior masonry and concrete 
walls, columns, beams, and 
ceilings 

All new structures 
1 coat sealer 

2 coats acrylic epoxy 

101 

116 

75-85 

sq.ft./gal. 

4-6/coat 

Interior masonry and concrete 
walls, columns, beams, and 
ceilings in chemical rooms 

 
1 coat sealer 

2 coats epoxy polyamide 

117 

102 

60-80 

sq.ft./gal. 

4-6/coat 

Submerged or occasional 

contact with potable or raw 

water 

Water retaining side of 

new wall surfaces 

where opposite side of 

wall is interior and dry 

and where indicated 

"epoxy waterproofing" 

on drawing 

2 coats NSF 61/600 approved 

epoxy polyamide 

Provide filler as required and 

recommended by manufacturer 

105 4-6/coat 

Submerged wastewater 

Water retaining side of 

new wall surfaces 

where opposite side of 

wall is interior and dry 

and where indicated 

"epoxy waterproofing" 

on drawing 

2 coats high solids epoxy 

Provide filler as required and 

recommended by manufacturer 

119 6-10/coat 

Containment Liner1 
Interior and exterior 

tank supports and walls 

2 coats high solids epoxy 

coating 
119 6-10/coat 

Metals 

Interior and exterior 
nonsubmerged (gloss) 

 

All new blowers, 

pumps, motors and 

mechanical equipment, 

piping, etc. 

1 coat epoxy polyamide primer 

1 coat epoxy polyamide 

1 coat aliphatic polyurethane 

 

104 

 

102 

115 

 

4-6 

 

4-6 

3-5 

Interior insulated  1 coat acrylic latex 103 4 

Submerged or occasional 
contact with potable or raw 
water 

All metal piping, 

mechanical equipment, 

etc. 

2 coats NSF 61/600 approved 

epoxy polyamide 

 

105 
4-6/coat 

Submerged Wastewater  2 coats high solids epoxy 119 8-10/coat 

Steel doors, windows and 
door frames, steel stairs, 
monorails, structural steel, 
misc. metals (steel), 
galvanized lintels 

 

 

1 coat epoxy polyamide 

1 coat aliphatic polyurethane 

102 

 

115 

5-8 

 

3-4 

Shop Primed 
Structural Steel 

Pre-Engineered 

Buildings 

1 tie coat 

1 coat epoxy 

1 coat epoxy 

113 

114 

120 

2-3 

3-4 

3-4 

Other 

Interior: Gypsum Wallboard 
All new structures 

2 coats acrylic latex matte or 

satin 
103 2-3/coat 

Interior: Tar-dipped piping 
where color is required 

 
1 coats epoxy resin sealer 

1 coats epoxy polyamide 

112 

102 

2-3/coat 

5-8/coat 

1 Painting manufacturer shall verify compatibility of containment liner and chemical to be contained. Where incompatible substitute a 

compatible coating system. 
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Table 2: Product Listing 

END OF SECTION

Ref. System Purpose 
Product 

Tnemec Series PPG CARBOLINE Sherwin-Williams 

101 Acrylic filler Primer-sealer 130-6601 BLOXFIL 400BF Sanitile 100 
Pro-Industrial Heavy Duty 

Block Filler 

102 Epoxy polyamide 
Finish coat semi-gloss or 

gloss 
N69 

AMERLOCK 600 

(SEMI-GLOSS) 
Carboguard 890 Macropoxy 646 

103 Acrylic latex Sealer 1028/1029 PITT TECH PLUS 
Carbocrylic 

3359DTM 

DTM Acrylic 

Primer/Finish 

104 
Epoxy Polyamide – 

metal 
Primer 66 AMERCOAT 600 

Carboguard 

893SG 
Macropoxy 646 

105 Epoxy polyamide Primer/Finish L140 AMERLOCK 2 VOC 
Carboguard 

61/891VOC 
Macropoxy 646 PW 

106 Coal tar epoxy Finish high-coat build 46H-413 AMERCOAT 78HB Bitumastic 300M Hi-Mil Sher Tar Epoxy 

107 Coal tar Sealer 46-465 AMERCOAT 78HB Bitumastic 300M Hi-Mil Sher Tar Epoxy 

108 Alkyd-medium oil Finish coat 2H 
HP INDUSTRIAL 

ALKYD 4308 
Carbocoat 8215 Industrial Enamel 

109 Alkyd-long oil Finish coat 1029 
HP INDUSTRIAL 

ALKYD 4308 
Carbocoat 8215 Industrial Enamel 

110 Epoxy polyamide Primer 66-1211 AMERCOAT 600 
Carboguard 

893SG 
Macropoxy 646 

112 Epoxy polyamide Sealer 66-1211 
AMERLOCK 

SEALER 

Carboguard 

893SG 

Macropoxy 920 Pre-

Prime 

113 Urethane Barrier coat 530 
AMERLOCK 

SEALER 
Rustbond - 

114 Polyamine Epoxy Intermediate coat 27 AMERLOCK 600 
Carboguard 

893SG 
- 

115 
Aliphatic 

Polyurethane 
Finish coat 1094 or 1095 

PITTHANE ULTRA 

SERIES 

Carbothane 

134HG 
Acrolon 218HS 

116 Acrylic epoxy Finish coat 113 or 114 AQUAPON WB EP Sanitile 255 
Pro-Industrial Water-

Based Catalyzed Epoxy 

117 Epoxy block filler Sealer 1254 AMERLOCK 400BF Sanitile 500 
Kem Cati-Coat HS Epoxy 

Filler 

118 Catalyzed epoxy Finish coat 84 AMERLOCK 2/400 Carboguard 890 Macropoxy 646 

119 High solids epoxy Finish coat 104 AMERLOCK 240 Carboguard 890 Dura-Plate 235 

120 Epoxy Top coat N69 AMERLOCK 240 Carboguard 890 - 
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SECTION 09 97 00 

SPECIAL COATING 

PART 1 – GENERAL 

1.01 SUMMARY 

A. This Section describes systems of multi-component heavy-duty concrete toppings and 

multi-component heavy-duty chemical resistant concrete toppings consisting of epoxy 

and vinyl ester resins, curing agents, aggregates and inorganic pigments.  All systems 

include scarification, acid etching and other substrate preparations, bond coats, 

reinforcements, underlayment fills, binder coats, top coats and other components and 

system accessories recommended by the manufacturer for cast-in-place concrete floor 

slabs, curbs, equipment pads, tops and sides of containment dike walls, trenches, steps, 

sumps, equipment pits and similar cast-in-place concrete items which may be subject to 

heavy traffic and aggressive chemicals, including manufacturer’s recommended details 

for conditions encountered in the work and a Field Quality Control Report including 

procedures, test methods, results of tests, remedial recommendations and actions.  

Provide complete technical services as available from the specified manufacturer and 

on-site technical representation by manufacturer's Technical Representative during the 

time of material delivery, storage, job mock-up, substrate preparation and the 

advancement of installation to thirty percent of floor areas receiving concrete toppings 

and during the start of field quality control testing.  Contractor shall provide all labor, 

materials, equipment and incidentals as shown, specified and required to furnish, install, 

and place into satisfactory service all concrete toppings work. 

1.02 PAYMENT 

A. There is no separate payment provision for this Section. 

1.03 RELATED SECTIONS 

A. Not Used 

1.04 REFERENCES 

A. Massachusetts State Building Code 

B. ASTM C109 - Compressive Strength of Hydraulic Cement Mortars 

C. ASTM C150 - Portland Cement 

D. ASTM C190 - Tensile Strength of Hydraulic Cement Mortars 

E. ASTM C321 - Bond Strength of Chemical-Resistant Mortars 
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F. ASTM C413 - Absorption of Chemical-Resistant Mortars, Grouts and Monolithic 

Surfacings 

G. ASTM C501 - Relative Resistance to Wear of Unglazed Ceramic Tile by the Taber 

Abraser 

H. ASTM C531 - Linear Shrinkage and Coefficient of Thermal Expansion of Chemical-

Resistant Mortars, Grouts, and Polymer Concretes 

I. ASTM C580 - Flexural Strength and Modulus of Elasticity of Chemical-Resistant 

Mortars, Grouts and Monolithic Surfacings and Polymer Concretes 

J. ASTM D635 - Rate of Burning and/or Extent and Time of Burning of Self-Supporting 

Plastics in a Horizontal Position 

K. ASTM D638 - Tensile Properties of Plastics 

L. ASTM D696 - Coefficient of Linear Thermal Expansion of Plastics between -30 Degrees 

C and 30 Degrees C 

M. ASTM D790 - Flexural Properties of Unreinforced and Reinforced Plastics and Electrical 

Insulating Materials 

N. ASTM D1044 - Resistance of Transparent Plastics to Surface Abrasion 

O. ASTM D1308 -Effect of Household Chemicals on Clear and Pigmented Organic Finishes 

P. ASTM D2047 - Static Coefficient of Friction of Polish-Coated Floor Surfaces as 

Measured by the James Machine 

Q. ASTM D2240 - Rubber Property - Durometer Hardness 

R. D 4060 - Abrasion Resistance of Organic Coatings by the Taber Abaser 

S. E 84 - Surface Burning Characteristics of Building Materials 

T. E 831 - Linear Thermal Expansion of Solid Materials by Thermomechanical Analysis, 

Standard Test Method for 

U. MIL - Military Specifications 

V. 3134 - (Navy) Deck Covering Materials 

1.05 DESCRIPTION 

A. Not Used 

1.06 SUBMITTALS 
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A. The Contractor shall submit the following in accordance with 01340 Project Submittal 

Requirements the General Conditions, Article 4: 

B. Samples:  Submit for approval the following: 

 Stepped-back concrete toppings system applied to a 12-inch by 12-inch by 2-inch 

thick concrete sample showing each system component and demonstrating 

required surface preparation to be used on job mock-up and required thickness of 

concrete toppings.  Apply concrete toppings to only one-half of the sample board, 

leaving the other half visible and with required substrate preparation. 

 Full selection of manufacturer’s standard and custom colors for selection by 

Engineer.  Engineer will preliminarily select a maximum of twelve colors for 

consideration for use in the work.  Prepare 12-inch by 12-inch samples of each 

color.  From these Engineer will select a maximum of eight colors to be used in the 

work.  Engineer will provide Contractor with locations of each color after this final 

selection.  In addition to color, provide range of textures from smooth to heavily 

non-slip for selection for use on job mock-up panel. 

 Samples will be reviewed by Engineer for color selection, general appearance and 

as examples of the types of components to be installed on the job mock-ups.  

Compliance with other requirements is the responsibility of Contractor. 

C. Working Drawings:  All products, systems and installation recommendations submitted 

shall be subject to approval at the time of field quality control testing.  Submit for 

preliminary approval the following: 

 Copies of specifications, technical information, test results, installation instructions 

and general recommendations from the concrete toppings manufacturer, for each 

type of concrete toppings product required.  Include requirements for 

environmental conditions and other conditions required for an acceptable 

installation providing features and performance as stated in manufacturer’s 

literature. 

 Drawings showing extent of each component of each system used in the Work 

including all items receiving concrete toppings such as equipment pads, curbs, 

sumps, pipe trenches and similar items and surfaces and all details required for 

the Work referencing required system components provided as samples to 

Engineer.  Provide Working Drawings coordinated with cast-in-place concrete and 

showing all construction, and other conditions encountered in the work and 

manufacturer's approved and recommended details appropriate to construction, 

expansion and seismic joints as required for full concrete toppings system 

performance whether or not specific indication is made on the Contract Drawings 

to the details of the specified manufacturer. 
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 Show interface details with other items such as thresholds, curbs, coves, 

equipment pads, expansion and seismic joint cover assemblies, floor hatches, 

heating registers, ramps, steps and stair nosings. 

 Copies of Material Safety Data Sheets for all products used in the Work and 

copies of transmittals indicating receipt of MSDS by concrete toppings systems 

installer. 

 Maintenance Manual: Upon completion of the Work, furnish copies of a detailed 

maintenance manual for each product, including the following information: 

a. Product name and number. 

b. Name, address and telephone number of manufacturer and local distributor. 

c. Detailed procedures for routine maintenance and cleaning. 

d. Detailed procedures for light repairs such as dents, scratches and staining. 

e. Material Safety Data Sheets. 

D. Test Reports:  Submit for approval the following: 

 Copies of test reports verifying compliance with physical properties specified 

herein. 

 Copies of testing agencies background and experience in performing similar tests 

to those specified. 

 Copies of final Field Quality Control Test Report as specified.  Final payment for 

the concrete toppings Work is contingent upon Engineer’s approval of final Field 

Quality Control Report and recommendations for, and completion of, all remedial 

work. 

E. Certificates:  Submit for approval the following: 

 Copies of certificates stating that the concrete toppings systems installer has been 

approved or is a licensee of the concrete toppings manufacturer. 

 Evidence of installer's experience. 

 Evidence prior to delivery that materials and components furnished conform to the 

Specifications and are as approved on Working Drawings submittals. 

 Evidence of acceptance of the substrate by the concrete toppings installer and 

manufacturer’s Technical Representative. 
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F. Contractor's Review:  Accompanying approval request, submit specified statement to 

Engineer.  Show by copy of transmittal form that a copy of the statement has been 

transmitted to the manufacturer. 

G. Statement of Application:  Upon completion of the concrete toppings work, submit a 

notarized statement to Engineer as specified. 

1.07 QUALITY ASSURANCE  

A. Source Quality Control: 

 Engage a single manufacturer who shall provide the services of a Technical 

Representative who shall assist Contractor, Engineer and the Owner by providing 

technical opinions on the adequacy of materials and methods of installation and 

field quality control testing based on Working Drawings approved by Engineer. 

 Provide such services during the time of delivery, storage, job mock-up 

construction, installation and field quality control testing of all concrete toppings 

components. 

 Provide a manufacturer who will provide complete technical services including 

preparation and review of Working Drawings, installation methods and proposed 

detailing for the work.  Where the manufacturer requires additions, or changes to 

the Contract Drawings and Contract Specifications these shall be made at no 

additional expense to the Owner and only as acceptable to Engineer. 

 Provide only the highest quality materials, environmental features, and methods of 

construction and installation as recommended by the manufacturer and as 

acceptable to Engineer. 

B. Installer Qualifications: 

 Engage a single installer skilled, trained and with successful experience in the 

application of each product who is an approved applicator of the manufacturer, or 

who can submit evidence in writing of being acceptable to the manufacturer for 

production of guaranteed construction and who agrees to employ only tradesmen 

with specific skill and successful experience in this type of work.  Submit name and 

qualifications to Engineer along with the following information on a minimum of 

three successful projects: 

a. Names and telephone numbers of owners, architects or engineers 

responsible for projects. 

b. Approximate contract cost of the concrete toppings. 

c. Amount of area installed. 
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 Submit proof of acceptability of installer by manufacturer to Engineer. 

C. Performance Criteria: 

 Contractor's Review:  Accompanying approval request, submit to Engineer a 

written statement signed by Contractor, stating that the Contract Drawings and 

Specifications have been reviewed with an agent of the concrete toppings material 

manufacturer and that he is in agreement that the selected systems are proper, 

compatible and that the details used for the work are not in conflict with the 

manufacturer's details. 

 Statement of Application:  Upon completion of the concrete toppings work, submit 

a notarized statement to Engineer signed by Contractor stating that the work 

complies with the requirements of these Specifications, was installed in 

compliance with manufacturer’s written recommendations and that the installation 

methods were proper and adequate for the conditions of installation and use. 

D. Allowable Installation Tolerances: 

 Do not install work until substrate preparation and tolerances have been approved 

by Engineer, concrete toppings manufacturer’s Technical Representative and the 

concrete toppings installer and Contractor has verified to Engineer that substrates 

are within tolerances specified and acceptable to produce approved work. Work 

advanced for any reason without such verification shall be stopped, removed and 

replaced with new material after substrate is approved, at no additional expense to 

the Owner. 

 Substrate Tolerances: 

a. Out-of-Plane: 1/8 inch maximum in 10 foot - 0 inches and 1/16 inch 

maximum in any 12 inches measured along the plane. 

b. Maximum Offset in Plane Alignment: 1/16 inch. 

c. Variation From Slope: 1/8 inch maximum in 10 foot - 0 inches. 

 Concrete Toppings Tolerances: 

a. Finished concrete toppings level to 1/8 inch in 10 feet - 0 inches with smooth 

continuous uniformly sloped-to-drain planes. 

b. Provide smooth continuous color with no color streaks or inconsistencies 

with smoothly textured non-slip finish. 

E. Requirements of Regulatory Agencies: 

 All material provided under this Section shall comply with the Specifications. 
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 Comply with all applicable requirements of governing authorities and codes for all 

work. 

 In those instances where the Commissioner of Buildings requires a certificate of 

compliance of the manufacturer or producer certifying that the item or product 

system was tested and is equivalent to material of the same kind and quality 

regularly being manufactured by such manufacturer or producer Contractor shall 

provide all such certificates to the Commissioner of Buildings without additional 

expense to the Owner. 

F. Testing Agency:  Engage a testing laboratory regularly engaged in the testing of 

construction materials, and who complies with ASTM E329. 

G. Pre-installation Meeting: 

 Before erecting job mock-up, Contractor, his concrete toppings installer, and 

Technical Representative of the concrete toppings system manufacturer shall 

meet on-site with Engineer to discuss approved products and workmanship to 

ensure proper application of concrete toppings system components and substrate 

preparation requirements for the work. 

 Record the discussions of the conference and the decisions and agreements or 

disagreements reached, and furnish a copy of the record to each party attending.  

Review foreseeable methods and procedures related to the concrete toppings 

work, including, but not necessarily limited to, the following:  

a. Review project requirements (Drawings, Specifications and other Contract 

Documents).  

b. Review required submittals, both completed and yet to be completed.  

c. Review status of substrate work, including approval of surface preparations, 

drying, structural loading limitations and similar considerations. 

d. Review requirements of field quality control testing and requirements for 

preparing field quality control report as specified herein. 

e. Review availability of materials, tradesmen, equipment and facilities needed 

to make progress and avoid delays. 

f. Review required inspection, testing and certifying. 

g. Review environmental conditions, other job conditions, and procedures for 

coping with unfavorable conditions. 
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h. Review regulations concerning code compliance, environmental protection, 

health, safety, fire and similar considerations.  

i. Review procedures needed for protection of concrete toppings during the 

remainder of the construction period.  

 Reconvene the meeting at the earliest opportunity if additional information must be 

developed in order to conclude the subjects under consideration.  

 Record any revisions or changes agreed upon, reasons therefor, and parties 

agreeing or disagreeing with them. 

H. Job Mock-Up: 

 Prior to the installation of concrete toppings systems, but after Engineer's approval 

of Working Drawing submittals, erect  stepped-back job mock-ups using substrate 

preparation, materials and application techniques specified for final work.  Provide 

all components of the concrete toppings systems showing the correct installation, 

substrate preparation and the workmanship quality which shall be achieved in the 

work.  Build mock-ups at the site, in location approved by Engineer, of full 

thickness and approximately 12 foot - 0 inches square.  Indicate the proposed 

workmanship to be expected in the finished work.  Include methods of installation 

typical to the work including penetrations, crack and joint sealer system and cove 

details using all system components required for the Work.  Obtain Engineer's 

acceptance of mock-up before start of work.  Retain and protect mock-up before 

start of work.  Retain and protect mock-up during construction as a standard of 

judging completed work.  Do not alter or destroy mock-up until given written 

permission by Engineer. 

 Build as many job mock-ups as necessary in order to achieve Engineer's 

acceptance of the work. 

 Concrete toppings work which proceeds without an approved job mock-up shall be 

stopped, removed and re-installed, after job mock-up approval, at no additional 

expense to the Owner. 

1.08 DELIVERY, STORAGE, AND HANDLING 

A. General: Failure to comply with the following shall be sufficient cause for rejection of 

materials by Engineer and his requiring its removal from the site.  Supply new material at 

no additional expense to the Owner. 

B. Delivery of Materials: 
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 Deliver materials in concrete toppings manufacturer's original unopened and 

undamaged containers, with information accurately representing container 

contents as approved by Engineer at time of Working Drawing submission. 

 Include the following information on the label: 

 Name of material and supplier. 

 Installation, handling and protection requirements. 

 Deliver materials in sufficient quantities to allow uninterrupted continuity of the 

Work. 

C. Storage of Materials: 

 Store only approved materials on project site. 

 Store materials in original, undamaged containers with manufacturer's labels and 

seals intact. 

 Store all materials in a dry, enclosed area, off the ground and away form all 

possible contact with water and in a location where temperature can be constantly 

maintained between 60oF and 75oF and out of direct sunlight. 

 Prevent damage to materials during storage primarily by minimizing the amount of 

time they are stored at the job-site before being incorporated into construction 

systems. 

D. Handling of Materials: 

 Do not handle, open or mix component materials unless concrete toppings can be 

properly handled as recommended by the manufacturer of the concrete toppings. 

 Do not open containers, or expose materials to detrimental conditions.  Materials 

which are so exposed shall be removed from the site and shall not be incorporated 

into the work. 

 Handle materials carefully and in a manner which prevents contamination and 

inclusion of foreign materials. 

 Do not open packages or containers until all necessary preparatory work is 

complete, approved and installation will begin immediately. 

1.09 JOB CONDITIONS 

A. Environmental Conditions: 
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 Remove all chemicals, compounds and other materials where such materials are 

unacceptable to manufacturers of concrete toppings systems work from substrates 

to receive the flooring specified at no additional expense to the Owner, even if 

chemicals, compounds and other materials are permitted by other Sections of the 

Specifications. 

 Proceed with concrete toppings work only when temperature and moisture content 

of concrete slabs, building air temperature, relative humidity and other conditions 

comply with the concrete toppings manufacturer's written recommendations and 

when no damaging environmental conditions are forecasted for the time when the 

materials will be subject to such environmental damage. 

 Maintain substrate temperature and room temperature before, during and after 

installation above 50oF and rising in accordance with concrete toppings material 

manufacturer's instructions.  Provide adequate ventilation during application and 

curing periods. 

 Do not begin concrete toppings work until buildings are enclosed and 

manufacturer’s recommended environmental conditions can be maintained and 

only when manufacturer and installer are willing to guarantee the work as required 

and without additional reservations and restrictions. 

 Site Facilities: Supplemental heat sources as may be required should Contractor 

wish to continue concrete toppings work in cold weather are not available at the 

project site.  Provision of all supplemental heat, energy sources and equipment is 

the exclusive responsibility of Contractor, as is the requirement that the source of 

supplemental heat shall not emit contaminants which will adversely affect the 

color, cure or performance of the concrete toppings.  Concrete toppings systems 

so affected shall be removed and replaced with new at no additional expense to 

the Owner. 

 Record decisions, conditions and agreements to proceed with the Work when 

environmental conditions might be unfavorable.  State the reasons for proceeding, 

with the names of the persons involved along with the changes, if any, or 

revisions, requirements or terms of the Contract.  Include all information in final 

Field Quality Control Report. 

B. Protection: 

 Protect materials against damage by construction activities. 

 Protect all concrete toppings materials and system components from all contact 

with non-associated construction traffic. 

 Do not install concrete toppings when adequate protection of the work is not, or 

cannot, be made available. 
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C. Scheduling and Coordination: 

 Review installation procedures under other Sections and Contracts and coordinate 

them with the work specified herein. 

 Notify other Contractors in advance of the installation of work to provide them with 

sufficient time for installation and coordination of interrelated items that are 

included in their contracts and that must be installed in conjunction with the 

concrete toppings work. 

 Proceed with the concrete toppings and associated work after projections and 

penetrations through the substrates have been installed, and when the substrate 

construction and framing of openings is complete. 

 Coordinate and schedule scarification, grinding and filling of cast-in-place concrete 

with cementitious underlayments, in order to bring substrate within tolerances 

specified, and abrasive blasting of substrates and installation of concrete toppings 

before equipment and similar items are installed to avoid later difficulty or delay in 

performing the concrete toppings work.  In order to advance the work be prepared 

to schedule multiple visits of concrete topping installer to the project site for the 

purpose of installing concrete toppings in areas that will become inaccessible with 

the installation of other work as may be required for proper sequencing of the 

work. 

 Coordinate required thickness of cementitious underlayments with doors, 

thresholds, piping and equipment, adjacent materials and similar items in order to 

provide smoothly aligned transitions acceptable to Engineer and in compliance 

with governing authorities. 

D. Substitutions: 

 Do not change products, system components, colors or manufacturers after 

Working Drawing and Samples approvals by Engineer. 

 Clearly identify, in a manner which is highlighted to Engineer, all proposed 

substitutions, modifications, variations, unspecified features and "or approved 

equal" products.  Provide complete comparative data with specified products at 

time of Working Drawing submission. 

1.10 GUARANTEES 

A. Guarantee that all work performed under this Section is free from defects in material and 

workmanship and conforms to all standards in the manufacturer’s published data sheets.  

Guarantee shall extend to all aspects of the work, including, but not limited to, substrate 

preparation, materials and installation techniques. 
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B. Provide a three year written guarantee starting on the date of the Owner’s acceptance of 

the completed construction work, signed by the Contractor, stating that should concrete 

toppings show signs of chemical or physical deterioration, delamination or improper 

installation they will be removed and reinstalled using materials and methods specified 

herein at no further cost to the Owner.  Concrete toppings which fail due to abnormal 

use shall not be included under the guarantee. 

C. Repairs and replacements required because of acts of God and other events beyond 

Contractor's/installer's/manufacturer's control (and where actual conditions exceed 

performance requirements specified) shall be completed by Contractor/installer and paid 

for by the Owner at prevailing rates, only if requested by the Owner 

1.11 SPARE PARTS, SPECIAL TOOLS, AND SUPPLIES  

A. Not Used 

1.12 SPECIAL WARRANTY PROVISIONS / GUARANTEE PERIODS  

A. Not Used 

PART 2 – PRODUCTS 

2.01 MANUFACTURERS 

A. Product and Manufacturer of Chemical Resistant Coatings: Provide one (1) of the 

following: 

 Tnemec – Commercial and Industrial Coating, 2300 Edgewater Avenue, Baltimore, 

MD 21222 

 Stonhard Products, 1000 E. Park Avenue, Maple Shade, NJ 08052 

 Dudick Incorporated, 1818 Miller Parkway, Streetsboro, OH 44241 

2.02 MATERIALS 

A. Provide the following chemical resistant coating system all individual components of 

which shall be capable of, and recommended by the manufacturer for, immersion in the 

reagent specified for one year without loss of specified properties or color and which is 

capable of resisting heavy traffic. Provide the following compatible materials for full 

installation of Chemical Resistant Coating system or approved equal: 

 Concrete Surface Profile (CSP): Provide manufacturer's recommended 

scarification surface preparation. 

 Bond Coat: As recommended by the manufacturer. 
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 Reinforcement:  Provide a glass cloth reinforced system using materials 

recommended for the system and chemical resistance specified.  Provide Type H 

glass cloth. 

 Underlayment Fill:  As recommended by the manufacturer. 

 Binder:  Troweled vinyl ester composition flooring. 

 Topcoats:  Non-slip with complete selection of manufacturer's topcoats for 

maximum chemical resistant. 

 Colors:  Selected from complete range of manufacturer's standard and custom 

colors. 

 Termination Strips:  White metal, tapered bar type as recommended by the 

manufacturer. 

B. Physical Properties:  The complete installation when thoroughly cured shall have the 

following physical properties: 

 Tensile Strength, ASTM D 638: 2,700 pounds per square inch minimum. 

 Indentation, MIL D 3134F, PAR. 4.7.3: 0.062 inches maximum. 

 Bond Strength, ASTM D 7234: 400 pounds per square inch minimum. 

 Flame Spread, ASTM D 635: Self-extinguishing. 

 Thermal Coefficient of Thermal Coefficient of Linear Expansion, ASTM C 531:  2 x 

10 5 inches per inch per °F maximum. 

 Abrasive Resistance, ASTM D 4060: 0.10-gram maximum weight loss. 

 Flexural Strength, ASTM C 580: 8,000 pounds per square inch minimum. 

 Compressive Strength, ASTM C 109: 11,000 pounds per square inch minimum. 

 Surface Hardness, ASTM D 2240: Scale "D" 85-90. 

 Water Absorption, MIL D 3134, 4.78: 0.12. 

 Textures:  Non-slip surface. 

 Chemical Resistance, in accordance with ASTM D 1308 per table below: 

 

Reagent Film Integrity 
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Sodium Hypochlorite 12%-15% concentration Unaffected 

Sodium Hydroxide 50% concentration Unaffected 

Cationic Polymer 50% concentration Unaffected 

Polyaluminum Chloride 100% concentration  Unaffected 

Phosphoric Acid 75% concentration Unaffected 

2.03 ASSEMBLIES 

A. Tnemec products as listed below: 

 Vertical Surfaces, Interior and Exterior Exposure: 1/8-inch thickness used for all 

vertical conditions: 

a. MVT Coating: Tnemec 218 at approx. 1/16” 

b. Primer: 201 or 237 at 5-6 mils dft, allow to get tacky 

c. Mortar coat: 239SC Mortar at 60-80 mils dft while Tnemec 201 or 237 tacky 

d. Reinforcing: 211-0215 fiberglass mat 

e. Saturant coat: 239SC at 12-15 mils dft 

 Finish coat: 282 Tneme-Glaze at 10-12 mils dft. Reinforcing mesh must be 

completely encapsulated.  Additional 280 (282) will be required depending on 

surface irregularities and condition of overlap of mesh at seams. 

 Note: large air holes and spalls should be filled with appropriate Tnemec filler such 

as 218, 215 or 217 as required for uniform thickness. Provide UV resistant 

additional finish coat:  290 CRU at 2-3 mils dft over the 280 (282) 

 Horizontal Surfaces, Interior and Exterior Exposure: (1/4 inch thickness) 

a. MVT Coatings: Tnemec 242 at approx. 3/16” with full broadcast (of 30-50 

mesh sand) to refusal. Sweep and vacuum excess sand 

b. Primer: 251 at 6-10 mils dft, allow to get tacky. 

c. Grout Coat: 201 or 237SC or 237 Power Tread to grout the 242 mortar                        

and embed reinforcing mat 

d. Reinforcing: 211-0215 Fiberglass Mat 

e. Saturant Coat: 239 or 239SC Chembloc Saturant Coat to fully saturate and 

cover the reinforcing. Broadcast non-skid aluminum oxide aggregate into the 
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wet 239/239SC to required slip resistance as approved by the Engineer on 

mockup. Nominal 30-50 grit at 4-5 lbs/100 sf. 

f. Finish Coat: 252 with additional grit finish for a non-slip surface throughout 

all floor areas at 12-15 mils dft. For truck traffic areas add a second 

aluminum oxide broadcast to rejections @ 40 mils. 

g. Protective Coat: Tnemec 290 CRU (Exterior application only) 2-3 mils dft  

h. Joint Sealant: Polysulfide Caulk 

B. Dudicks, Inc. products listed as follows:      

 System total thickness, vertical surfaces 1/8” minimum, horizontal surfaces 1/4” 

minimum. Full System Assembly for interior and exterior exposure: Protecto-Flex 

805 system consisting of:  

a. VB: Vapor Stop moisture control at 60 mils DFT 

b. Primer: Primer 67 

c. Basecoat: Protecto-Flex 805 @ 1/16-inch. 

d. Reinforcement: one layer of one ounce fiberglass mat  

e. Saturant: Flexibilized epoxy resin 

f. Topcoat:  Topcoat: Protecto-Flex 805 20 mils graphite filled vinyl ester @ 20 

mils (provide aluminum oxide for abrasion resistance anti-slip finishes) with 

grit finish texture at texture approved on mockup. 

g. Second Coat for Truck Traffic Areas: Protecto-Flex 8000 vinyl ester @ 20 

mils. 

h. Joint Sealant: Polysulfide Caulk 149. 

C. Stonhard Products as listed below: 

 Vertical Surfaces, Interior and Exterior Exposure, 1/8-inch thickness, used for all 

vertical conditions: Stonchem 877 system consisting of: 

a. MVT Coating: Stonset PC3 @ 1/16” 

b. Primer: Stonchem 800 primer 5 mils 

c. Mortar coat: Stonchem 800 Series Mortar 80 mils 

d. Reinforcing: Engineering Fabric 1 oz. per Sq. Ft.  
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e. Saturant coat: Stonchem 800 Series Saturant  30 mils (includes fabric) 

f. Finish coat: Stonchem 800 Series Topcoat 10 – 12 mils WFT  

 Horizontal Surfaces, Interior, 1/4 inch thickness: Stonchem 858 system consisting 

of: 

a. Stonhard Urethane Primer 

b. Mortar coat: Stonclad UR @ 1/8” 

c. Primer: Stonchem 700/800 Primer @ 5 mils 

d. Reinforcing: Engineering Fabric 1.5 oz. per sq. ft. for Truck Bay and areas 

with truck traffic and 1.0 oz. per sq. ft. for all other areas. 

e. Saturant coat: Stonchem 800 Series Saturant @ 50 mils  for truck traffic 

areas and 30mils for all other areas (includes fabric). With additional grit 

finish 

f. Finish coat: Stonchem 800 Series Topcoat 10 – 12 mils WFT with additional 

silica broadcast rejection grit finish for all non-slip surfaces throughout floor 

area at 12-15 mils dft. For truck traffic areas add a second aluminum oxide 

broadcast to rejections @ 40 mils 

g. Joint Sealant: Polysulfide Sealant with Viton Topping. 

 Horizontal Surfaces, Exterior Exposure, 1/4 inch thickness: Stonchem 858 HD 

system consisting of: 

a. Stonhard Urethane Primer 

b. Mortar coat: Stonclad UR @ 1/8” 

c. Primer: Stonchem 700/800 Primer @ 5 mils 

d. Reinforcing: Engineering Fabric 1 oz. per sq. ft. 

e. Saturant coat: Stonchem 800 Series Saturant @ 30 mils (includes fabric) 

f. Finish coat: Stonchem 800 /820 Series Topcoat 10 – 12 mils WFT 

g. Wear Course: Aluminum Oxide Broadcast to refusal @ n/a  

h. Topcoat coat: Stonchem 800 /820 Series Topcoat 4 - 6 mils WFT 

i. Joint Sealant: Polysulfide Caulk 
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2.04 SOURCE QUALITY CONTROL / SHOP TESTS  

A. Not Used 

PART 3 – EXECUTION 

3.01 EXAMINATION / PREPARATION 

A. Inspection 

 The Contractor shall examine the surfaces to receive concrete toppings, and the 

conditions under which the trowel-applied concrete toppings work is to be 

performed, and notify Engineer in writing of all conditions detrimental to the proper 

and timely completion of the work and the performance of the concrete toppings 

systems.  Do not proceed with the concrete toppings work until unsatisfactory 

conditions have been corrected in a manner acceptable to Engineer. 

B. Substrate Preparation  

 Scarification:  All areas to receive the work of this Section shall be given a heavily 

scarified finish to insure maximum topping adhesion followed by concrete toppings 

manufacturer's recommended etching and neutralizing treatment.  After  

neutralization, flush all surfaces with clean water. 

 Provide cast-in-place concrete slabs free from voids and sharp projections before 

placing any concrete toppings system.  Remove surface irregularities on cast-in-

place concrete and fill all holes, honeycombs, spalls and cracks using 

manufacturer's recommended cementitious underlayment.  Repair areas of 

unacceptable consolidation. 

 Fill or grind concrete substrate as may be required to achieve a uniform, level 

finished appearance on finished work. 

 Prior to start of applying flooring, vacuum surfaces to be covered and inspect the 

subfloor. 

 Primer:  Apply primer as recommended by concrete toppings manufacturer, prior 

to application of the base coat.  Apply in accordance with manufacturer's directions 

as approved by Engineer at time of Working Drawing submission. 

3.02 INSTALLATION  

A. Do not power trowel concrete toppings unless manufacturer provides written certification 

approved by Engineer that material shall experience no loss in compressive strength or 

tensile strength. 
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B. Apply termination and expansion joint strips at the junction of the flooring with other 

materials and at expansion joints as recommended by the manufacturer. 

C. Mix materials and apply bonding coat in accordance with manufacturer's instructions. 

D. Apply epoxy and vinyl ester mortar floor topping body coats to not less than 1/4-inch dry 

cured minimum thickness.  Apply epoxy and vinyl ester mortar floor topping body coats 

of greater wet film thickness to compensate for any loss of volatile compounds during 

curing. 

 Apply glass reinforcement as specified. 

 Apply grout coats to smooth body coat. 

 Power sand to remove trowel marks. 

 Apply top coat sealer material for maximum chemical resistance as recommended 

by the manufacturers.  Apply a final top coat, to match the texture of the approved 

job mock-up. 

3.03 FIELD TESTING / QUALITY CONTROL  

A. General:  Before general installation of concrete toppings work commences, perform the 

following field quality control tests and include procedures and results in final Field 

Quality Control Report.  Incorporate installation or system improvements, as may be 

recommended based on test results, into the remainder of the Work at no additional 

expense to the Owner. 

B. At the end of the quality control test periods and before general installation commences, 

the installer, Contractor, Technical Representative and Engineer shall make final 

inspections of concrete toppings systems and Contractor shall prepare a written report to 

Engineer with copy to the Owner describing all methods, observations, results and 

deterioration or damage found in the Work with recommendations for correcting such 

damage.  Include photographic record of all test areas before, during and after the tests 

and photos of damages and physical changes in the concrete toppings.  The report shall 

contain all comments made by all parties, test results, and manufacturer’s performance 

claims as preliminarily approved by Engineer at time of Working Drawing submittal as 

compared to the actual results of the field testing.  Make changes to report as required 

by Engineer for approval of the work.  Include quality control test report as part of final 

Field Quality Control Report. 

3.04 STARTUP / DEMONSTRATION  

A. Not Used 

3.05 ADJUSTING / PROTECTION / CLEANUP 
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A. Upon completion of the work the installer shall advise Contractor of recommended 

procedures for his surveillance and protection of the concrete toppings work during the 

remainder of the construction period.  

B. Do not allow construction traffic which is not associated with the installation of the 

concrete toppings and related materials in the area of work. Concrete toppings shall be 

kept free of all traffic for a minimum of 72 hours after completion of top coating.  Protect 

installed concrete toppings from damage, by use of heavy Kraft paper or other covering 

so that concrete toppings are without damages, or unusual or accelerated wear at time 

of Final Acceptance. 

C. Special Coatings damaged in any manner shall be replaced at no additional expense to 

the Owner. 

D. Only the installer shall replace deteriorated or defective Work found at the time of final 

inspection.  Only the installer shall be engaged by Contractor to repair damages to the 

concrete toppings work which occurred subsequent to concrete toppings installation and 

prior to final inspection.  Replace the work so that there will be no question as to the 

condition of concrete toppings and associated work at the time of Final Acceptance. 

E. After construction work is completed in the areas of concrete toppings, and before Final 

Acceptance by the Owner, clean all floors and other surfaces containing concrete 

toppings using methods recommended by the concrete toppings manufacturer. 

F. The concrete toppings at the time of Final Acceptance shall be clean and without 

damage and shall not be soiled in any way.  Vacuum and wet mop areas which become 

soiled after initial cleaning, up to the time of Final Acceptance by the Owner. 

 END OF SECTION  
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SECTION 10 14 01 

IDENTIFYING DEVICES 

PART 1 – GENERAL 

1.01 SUMMARY 

A. Identifying devices as specified herein shall include room identification signs, 

information, entry and directional signs, safety signs, building signage, safety strips tape, 

site entry signage, and appurtenances. 

B. Identifying devices shall be provided where shown on the Contract Drawings, specified 

in the Contract, or as required for a complete installation. 

C. The Contractor shall implement practices and procedures to meet the project’s 

sustainability goals as identified in the Contract Documents. The Contractor shall ensure 

that the sustainability requirements of this Section are implemented to the fullest extent. 

1.02 PAYMENT 

A. There is no separate payment provision for this Section. 

1.03 RELATED SECTIONS 

A. Section 03 30 00 – Cast-in-Place Concrete 

B. Section 04 22 23.23 – Prefaced Concrete Unit Masonry  

C. Section 05 05 23 – Metal Fastening 

D. Section 10 73 16 - Canopies  

1.04 REFERENCES 

A. OSHA 1910.145 

B. OSHA 1910.157 

C. MSBC Massachusetts State Building Code  

D. MAAB Massachusetts Accessibility Code 521 CMR: Architectural Access Board 

ANSI/ICC A117.1 Accessible and Usable Buildings and Facilities 

E. Structural AWS A5.12  Tungsten and Tungsten Alloy Electrodes for Arc 

F. AWS Standard Codes for Arc and Gas Welding in Building Construction 
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1.05 DESCRIPTION 

A. Sustainable Design Requirements 

1. Adhesives:  As recommended by sign manufacturer and with a VOC content of 70 

g/L or less for adhesives used inside the weatherproofing system and applied on-

site when calculated according to 40 CFR 59, Subpart D (EPA Method 24). 

2. Adhesives:  Do not use adhesives that contain added urea formaldehyde. 

3. Composite Wood and Agrifiber Products: Do not use composite wood and agrifiber 

products that contain added urea formaldehyde. 

1.06 QUALITY ASSURANCE  

A. Manufacturer Qualifications: 

1. Engage a single fabricator, with undivided responsibility for detailing and 

performance of the signage structure and wall mounted metal lettering. 

2. Engage a firm which can show five years previous successful experience in 

detailing and fabrication of signage paneling, signage structures, and metal 

lettering, of scope and type similar to the required work. 

3. Materials and fabrication procedures shall be subject to inspection and tests in the 

mill, shop, and field, conducted by a qualified inspection agency.  Such inspections 

and tests shall not relieve the Contractor of responsibility for providing materials 

and fabrication procedures in compliance with specified requirements. 

B. Installer Qualifications:  

1. Engage a single installer skilled, trained and with documented successful 

experience in the installation of signage structures and wall mounted metal 

lettering, and with specific skill and successful experience in the erection of the 

types of materials required; and who agrees to employ only tradesmen with 

specific skill and successful experience in this type of Work.  Submit names and 

qualification to Engineer along with the following information on a minimum of 

three successful projects: 

a. Names and telephone numbers of owner, architects or engineers 

responsible for projects. 

b. Approximate contract cost of the identifying devices. 

c. Quantity of identifying devices installed. 

C. Source Quality Control: 
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1. Obtain all signage structure components and accessories from the same 

manufacturer. 

2. Provide qualified welding processes and welding operators in accordance with 

AWS “Structural Welding Code” D1.1, Section 5, Qualification. 

3. Provide certification that all welders employed on, or to be employed for, the 

fabrication of the signage structures and wall mounted metal lettering, have 

satisfactorily passed AWS qualification tests within the previous twelve months.  

Contractor shall ensure that all certifications are kept current. 

1.07 SUBMITTALS 

A. The Contractor shall submit for approval, catalog cuts, shop drawings, and reference 

materials in accordance with the Section 01 33 00 Submittal Procedures. 

B. Shop Drawings 

1. The Contractor shall submit copies of specifications, installation instructions and 

general recommendations from the identifying device manufacturers, for each type 

of identifying device product. Manufacturer's data substantiating that the materials 

comply with the requirements of the Contract Documents shall be included. 

2. Drawings showing extent of the Work and all details required for the Work 

referencing system components provided as samples, and shall include: 

a. Complete details for all signs giving sizes and styles of lettering and 

colors. 

b. Complete schedules for all signs, and building name letters giving 

location, message, letter, size, color, and method of attachment. 

c. Details of fabrication and attachment of all items. 

d. Complete location plan for all sign types. 

C. Samples  

1. Submit for approval color and finish samples of each identifying device product, 

including each accessory and miscellaneous material to be used in the Work. 

D. Mockups 

1.  Mockups of each type of Identifying Device including wall mounded letters, shall 

be done in shop and await approval before installation.  

1.08 DELIVERY, STORAGE, AND HANDLING 
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A. Delivery of Materials: 

1. Materials shall not be delivered to the project site before the time of installation. 

2. Materials shall be delivered in sufficient quantities to allow continuity of the Work. 

3. All welding and fastening shall be done in shop prior to delivery to the site to 

minimize installation time.  

B. Storage of Materials: 

1. Materials shall be stored in original, undamaged containers with manufacturer's 

labels and seals intact. 

2. All materials shall be stored in a dry, enclosed area, off the ground and away from 

all possible contact with water, ice or snow. 

3. Damage to materials during storage shall be prevented by minimizing the amount 

of time they are stored at the site before being incorporated into the Work. 

C. Handling of Materials: 

1. Materials shall be handled in such a manner to avoid damage or breakage. 

2. Materials shall not be exposed to detrimental conditions or physical damage.  

Materials which are so exposed shall be removed from the site and shall not be 

incorporated into the Work. 

3. Packages or containers shall not be opened until all necessary preparatory Work 

is complete and installation is to begin immediately.  Materials shall not be allowed 

to become wet or soiled or covered with ice or snow. 

1.09 SPARE PARTS, SPECIAL TOOLS, AND SUPPLIES  

A. Not Used 

1.10 SPECIAL WARRANTY PROVISIONS / GUARANTEE PERIODS  

A. The Contractor shall provide a manufacturers warrantee for a minimum of Five (5) years. 

PART 2 – PRODUCTS 

2.01 MANUFACTURERS  

A. Acceptable manufacturers are listed below.  Other manufacturers of equivalent products 

may be submitted for approval by the Engineer. 
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1. Standard Signs, Raised Signs, Projected Signs, and Floor Diagram Exit Signs:  

a. Sign Graphics, Inc., Richmond, VA  

b. Howard Industries, Erie, PA. 

c. APCO Signs, Atlanta, GA. 

2. Safety Stripes Tape: 

a. Permacel - P-32 

b. Creative Safety Supply, LLC, Beaverton, OR 

c. Brady Inc., WI. 

3. Safety/Regulatory Signs 

a. Lab Safety Supply - B120 Series (fiberglass) 

b. Creative Safety Supply, LLC, Beaverton, OR. 

c. DuraLabel, CT, 

d. Visual Workplace Inc., MI 

4. Entrance Plaque 

a. ASI Signage Innovations, Irving, TX. 

b. Woodland Manufacturing, Meridian, ID. 

c. All Star Bronze, Bradenton, FL. 

5. Building Mounted Letters: 

a. ASI Signage Innovations, Irving, TX. 

b. Gemini Sign Letters, Marlborough, MA. 

c. American Sign Letters, Sebastian, FL.  

d. Woodland Manufacturing, Meridian, ID. 

6. Site Entry: 

a. ASI Signage Innovations, Irving, TX. 
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b. Howard Industries, Erie, PA. 

2.02 APCO SIGNS, ATLANTA, GA.MATERIALS / EQUIPMENT  

A. Standard Signs:  Standard signs shall be as follows: 

1. All letters, numbers and/or symbols shall contrast with their background and shall 

consist of either white characters on a dark background, or black characters on a 

light background. 

2. Sign characters and background shall have satin finish. 

3. Plate material shall be: 

a. Acrylic approximately 1/8-inch thick, with surface painted, both face and 

returns.  Coating shall be acrylic polyurethane paint, satin finish, color 

shall be as selected from manufacturer’s standard. 

4. Lettering style shall be Helvetica medium, upper case. 

5. Corners shall be 1/4-inch radius. 

6. All mounting hardware shall be provided, with the manufacturer’ standard holes 

and screws. 

B. Raised signs shall be as follows: 

1. Raised signs shall be of the three-in-one construction style having the following 

characteristics: 

a. One-piece construction with tactile characters and symbols raised 1/32-inch 

from sign plate face.  Added-on or engraved characters are unacceptable. 

b. Grade 2 braille raised 1/32-inch from sign plate face and placed directly 

below each line of letters or numbers.  Braille shall remain color of faceplate. 

c. All letters, numbers and symbols shall contrast with their background and 

shall consist of either white characters on a dark background or black 

characters on a light background.  

2. Plate material shall be: 

a. Phenolic photo polymer, approximately 1/8-inch thick, with surface painted, 

both face and returns.  Coating shall be acrylic polyurethane pain, satin 

finish, color selected from manufacturer’s standard. 

3. Lettering style shall be Helvetica medium, upper case. 
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4. Corners shall be 1/4-inch radius. 

5. All mounting hardware shall be provided, with manufacturer’s standard holes and 

screws. 

C. Plastic door numbers and room nameplates shall be made from laminated phenolic 

engraving stock, with 3/4-inch high standard block lettering, “Helvetica” style.  Door 

numbers, plates and shall be as indicated on the Contract Drawing.  Provide door 

numbers and room nameplates on all doors for all designated rooms indicated on the 

signage schedule on the Contract Drawings.  

1. Provide Braille translation cast into background to all rooms. 

D. Projected signs shall be as follows: 

1. All letters, numbers and/or symbols shall contrast with their background and shall 

consist of either white characters on a dark background, or black characters on a 

light background.  

2. Plate material shall consist of phenolic photo polymer, approximately 1/8-inch 

thick, with surface painted, including both sides and all edges. 

3. Projected sign shall be mounted to bracket with two small screws and nuts. 

4. Lettering style shall be Helvetica medium, upper case. 

5. Corners shall be 1/4-inch radius. 

6. Finish shall be acrylic polyurethane coating; color shall be as selected from 

manufacturer’s standard. 

7. Mounting hardware for each projected sign shall consist of a 4-inch high aluminum 

bracket with satin silver finish. The bracket shall be mounted to wall surface with 

four countersunk screw type anchors. 

E. Floor Diagram Exit Signs:  Provide fire evacuation schematics sign as follows: 

1. All letters, numbers and symbols shall contrast with the color of the background 

material.  Window plate shall have white characters on dark background, with 

matte finish.  Removable insert shall have black characters on light background. 

2. Window plate material shall consist of matte acrylic, approximately 1/16- inch thick 

with the surface screened and painted.  Window slot shall remain clear and shall 

be mounted to backplate with 1/16-inch clear acrylic with spacer for the insert 

extended to the edge. 
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3. Backplate material shall consist of Komatex of the same size as window plate.  

Backplate material shall be approximately 1/8-inch thick and color shall be white. 

4. Removable insert material shall consist of paper stock. 

5. Lettering style shall be Helvetica medium, upper case. 

6. Finish shall be acrylic polyurethane coating; color shall be as selected from 

manufacturer’s standard. 

7. All mounting hardware shall be provided, with the manufacturer’s standard holes 

and screws. 

8. Quantity: One (1) sign at every pull box. 

F. Safety and regulatory shall conform to OSHA Regulations 1910.145 and 1910.157 and 

shall be as follows: 

1. Accident prevention signs are classified as follows: 

a. Danger signs shall indicate an immediately hazardous situation which, if 

not avoided, will result in death or serious injury.  Danger is limited to 

the most extreme situations.  Color scheme shall be red, black and 

white. 

b. Warning signs shall indicate a potentially hazardous situation which, if 

not avoided, could result in death or serious injury.  Color scheme shall 

be orange background, with a black and orange panel with black letters. 

c. Caution signs shall indicate a potentially hazardous situation which, if 

not avoided, may result in minor or moderate injury.  Caution signs may 

also be used to alert against unsafe practices.  Color scheme shall be 

yellow background, with a black panel with yellow letters. 

d. Notice signs shall indicate a statement of company policy as the 

message relates directly or indirectly to the safety of personnel or 

protection of property.  Color scheme shall be white background, with a 

blue panel with white letters. 

e. General safety signs shall indicate general instructions relative to safe 

work practices, reminders of property safety procedures, and the 

location of safety equipment.  Color scheme shall be white background, 

with a green panel with white letters. 

f. Fire prevention signs shall indicate the location of exit or emergency 

firefighting equipment.  Color shall be red and white. 
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g. Directional arrow signs shall indicate the direction to exit, emergency 

equipment, safety equipment and other locations important to safety.  

Color shall be red and black. 

2. Plate material shall be: 

a. Fiberglass reinforced polyester with protected graphics, approximately 

0.10-inch thick. 

b. Rigid acrylic, approximately 1/8 inch thick. 

c. Aluminum plate thickness 1/16-inch thick with overlaminated graphics. 

3. Lettering style shall be Helvetica medium, upper case. 

4. All mounting hardware shall be provided, with manufacturer’s standard holes and 

screws. 

5. The Contractor shall provide and install quantity of signs listed in the Signage 

Schedule on the Contract Drawings and as indicated in “Danger Sign Schedule” 

and “Fire Equipment Location Markers” below.  The locations shall be as directed 

by the Engineer. 

6. Safety Stripes Tape:  Tape shall meet the requirements of OSHA 1910.144 and 

shall be as follows: 

a. Tape shall be 2-inch wide pressure sensitive reinforced vinyl tape, white with 

black stripes. 

b. A minimum of 50 yards of the tape shall be provided and shall be installed as 

directed by the Engineer. 

G. Springfield Water and Sewer Commission Seals and Entrance Plaque 

1. Provide surface mounted cast bronze plaque at interior location coordinated with 

Owner. Seal to include replica Springfield Water and Sewer Commission Logo and 

Text, with additional text as directed by Owner during submittal review. Plaque 

size shall be 2-feet wide by 3-feet high. 

2. Finish to be Brown Patina with projected stud mount at wall condition. Embossed 

lettering, flat relief images, graphics, and perimeter edges to match Springfield 

Water and Sewer Commission seal. Thickness to be 3/8-inch. 

3. Location graphics, material, finish, and size of plaque shall be approved by Owner 

prior to fabrication. 

H. Building Mounted Letters 
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1. Provide metal letters to comply with the requirements for name, material, size, 

style, stroke, depth and finish. 

2. Building Mounted Letters, minimum 1” depth, in Monserrat font to read “WEST 

PARISH WATER TREATMENT PLANT” as one (1) building sign with maximum 

area of twenty-five square feet in accordance with City of Westfield Zoning 

Regulations. 

3. Form letters and numbers by casting. Produce characters with smooth, round 

faces, and precisely-formed lines and profiles, free from pits, scale, sand holes or 

other defects. Cast lugs into the back of the characters and tap to receive threaded 

mounting studs. 

4. Aluminum Sheet and Plate: ASTM B 209 (ASTM B209M), alloy and temper 

recommended by aluminum producer and finisher for type of use and finish 

indicated and with not less than the strength and durability properties of 5005-H15. 

5. Comply with NAAMM “Metal Finishes Manual for Architectural and Metal Products” 

for recommendations for applying and designating finishes. 

 

6. Protect all finishes from damage by applying strippable, temporary protective 

covering before shipping. 

 

7. Appearance of Finish Work: Variation in appearance of abutting or adjacent pieces 

are acceptable if they are within on-half of range of approved Samples. Noticeable 

variations in same pieces are not acceptable. Variations in appearance of other 

components are acceptable if they are within range of approved Samples and are 

assembled or installed to minimize contrast. 

8. Finish: Brushed Aluminum. 

9. Finish to adhere to a 4H Hardness rating. 

10. Furnish manufacturer's twenty (20) year warranty for finish. 

I. Site Entry Signage: 

1. Provide exterior post and panel sign system with double internal posts, internal 

mounting frame, double flush face panels, and perimeter cap trim. 

2. Post and panel sign system to include raised letters and Owner graphic on one 

face in configuration indicated on the Contract Drawings. 

3. Panels and Perimeter Cap: 0.100” Aluminum 

4. Posts: 4” x 4”  
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5. Aluminum Finish: Provide color as selected by Engineer from premium Powder 

Coat colors. 

6. Finish to allow zero VOCs to be emitted into facility of application or at job site. 

7. Finish to adhere to a 4H Hardness rating. 

8. Furnish manufacturer's twenty (20) year warranty for finish. 

2.03 SOURCE QUALITY CONTROL / SHOP TESTS  

A. Not Used 

PART 3 – EXECUTION 

3.01 EXAMINATION / PREPARATION 

A. The Contractor shall verify that areas to receive identifying devices are properly 

prepared and completed. 

3.02 INSTALLATION  

A. All materials specified herein shall be installed in compliance with the Massachusetts 

Accessibility Code, Massachusetts State Building Code, ANSI A117, OSHA regulations, 

and the approved manufacturer’s printed specifications.  Mounting devices, bolts, 

screws, nuts, and the like shall be in accordance with the Contract Drawing, and all 

related sections listed above. 

B. Identifying devices shall be installed where shown on the Contract Drawings. 

3.03 FIELD TESTING / QUALITY CONTROL  

A. Not Used 

3.04 STARTUP / DEMONSTRATION  

A. Not Used 

3.05 ADJUSTING / PROTECTION / CLEANUP 

A. Adjustment: System components which are dislodged, damaged, expanded, broken, 

penetrated or crushed by subsequent installation operations or damaged by detrimental 

weather shall be immediately replaced with undamaged material in compliance with the 

Contract Specifications and properly protected as specified. 
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B. Protection: Identifying devices shall be protected from all damage and abuse from all 

other Contractors and installers involved in the Work until Final Acceptance by the 

Owner. 

C. Cleaning: Upon completion of the project, all protection devices shall be removed and 

identifying devices shall be touched up as necessary.  All exposed surfaces shall be 

cleaned using a mild solution of detergent and warm water.  All surfaces shall be left in a 

neat and clean condition. 

END OF SECTION 
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SECTION 10 21 13 

TOILET PARTITIONS 

PART 1 – GENERAL 

1.01 REQUIREMENTS 

A. Furnish all labor, materials, equipment and appliances required for the complete 

execution of the work as shown on the Drawings and specified herein. 

1.02 RELATED WORK SPECIFIED ELSEWHERE 

A. Section 06 10 00 − Rough Carpentry 

B. Section 09 29 00 – Gypsum Drywall System 

C. Section 09 30 00 - Tiling 

D. Section 10 28 00 − Toilet and Bath Accessories 

1.03 REFERENCES 

A. MAAB Massachusetts Accessibility Code 521 CMR: Architectural Access Board  

B. ANSI/ICC A117.1 Accessible and Usable Buildings and Facilities 

C. ASTM E 84 - Standard Test Method for Surface Burning Characteristics of Building 

Materials. 

D. ASTM B 85 - Standard Specification for Aluminum-Alloy Die Castings. 

E. ASTM B 221 - Standard Specification for Aluminum and Aluminum-Alloy Extruded Bars, 

Rods, Wire, Profiles, and Tubes. 

F. NFPA 286 - Standard Methods of Fire Tests for Evaluating Contribution of Wall and 

Ceiling Interior Finish to Room Fire Growth 

1.04 QUALITY ASSURANCE 

A. Field measurements shall be made prior to preparation of shop drawings and fabrication 

where possible, to ensure proper fitting of work. Allow for adjustments within specified 

tolerances wherever taking of field measurements before fabrication might delay work. 

B. Inserts and anchorages which must be built into other work for installation of toilet 

partitions and related work shall be furnished to other trades. Delivery shall be 

coordinated to avoid delays. 

0
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1.05 SUBMITTALS 

A. In accordance with the procedures and requirements set forth in Section 01 33 00 − 

Submittal Procedures, submit the following: 

1. Shop Drawings indicating partition plan, elevation views, dimensions, supports and 

door swings.  

2. Manufacturer's detailed technical data fabrication and installation requirements 

including catalog cuts of anchors, hardware, fastening and accessories. 

3. Color charts. 

1.06 DELIVERY, STORAGE AND HANDLING 

A. Deliver all materials in unopened, undamaged original protective cartons and crating, 

bearing the name of the manufacturer and identification for installation. 

B. Store materials in a dry, clean area above the floor in such a manner to prevent damage 

from any source. 

C. Handle all materials with care to prevent bending, scratching and other defacements. 

PART 2 – PRODUCTS 

2.01 ACCEPTABLE MANUFACTURERS 

A. The following manufacturers are approved for use. 

1. Ironwood Manufacturing, Co, European Series 

2. Bobrick, Privada Series 

3. Basis of Design: Scranton Products, Eclipse Series 

2.02 MATERIALS 

A. Plastic Panels: High density polyethylene (HDPE) suitable for exposed applications, 

waterproof, non-absorbent, and graffiti-resistant textured surface; 

1. Fire-resistance Rating: Tested in Accordance with NFPA 286. 

2. Fire-resistance Rating: Tested to meet ASTM E84, Class B. 

B. Aluminum Extrusions: ASTM B221, 6463-T5 alloy and temper. 

C. Aluminum Die Castings: ASTM B85, A380 alloy. 

D. Stainless Steel Castings: ASTM A167, Type 304. 
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E. Rubber: Abrasion resistant Styrene Butadiene Rubber, 65 to 80 Shore A durometer, 

black. 

2.03 SOLID PLASTIC TOILET COMPARTMENTS AND SCREENS 

A. Provide floor mounted overhead braced  toilet compartments. 

B. Doors, Panels and Screens:High density polyethylene (HDPE), fabricated from extruded 

polymer resins, forming single thickness panel with the following properties: 

1. Waterproof and nonabsorbent, with self-lubricating surface, resistant to marks by 

pens, pencils, markers, and other writing instruments. 

2. Thickness: 1 inch (25 mm). 

3. Edges: Shiplap.. 

4. Panel Color: Bronze, hammered. 

C. Urinal screens shall be 24 (610 mm) inches wide x 42 (1067 mm) inches high and 

mounted 18 inches above the finished floor. 

D. Door and Dividing Panels shall be High Privacy, 62 inches (1575 mm) high and mounted 

at 14 inches (356 mm) above the finished floor. 

E. Metal Posts: 82.75 inches (2102 mm) high, heavy duty extruded aluminum, clear 

anodized finish, fastened to foot with stainless steel tamper resistant screw. 

F. Hidden Shoe (Foot): One-piece molded polyethylene invisible shoe inserted into metal 

post and secured to metal post with stainless steel tamper resistant screw. 

G. Headrail Cap and Corner Cap: One-piece molded polyethylene secured to metal post 

with stainless steel tamper resistant screw; adjustable to level headrail to finished floor. 

H. Wall Brackets: Continuous heavy duty extruded aluminum, clear anodized finish, 

inserted into slotted panel and fastened to panels with stainless steel tamper resistant 

screws. 

1. Type: Single Ear bracket aluminum. 

2. Type: Double ear bracket aluminum. 

3. Length: 54 inches (1372 mm). 

4. Length: 61 inches (1550 mm). 

I. Headrail: Heavy duty extruded aluminum, designer anti-grip design, clear anodized 

finish, fastened to headrail bracket with stainless steel tamper resistant screw and to 

headrail cap or corner cap with stainless steel tamper resistant screw. 
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1. Headrail Brackets: Heavy duty extruded aluminum, clear anodized finish, secured 

to wall with stainless steel tamper screws. 

J. Door Hardware: 

1. Edge-mounted helix style stainless steel continuous hinge: 

a. Closing degree: 5 degrees. 

b. Comes to a full close on its own weight 

2. Occupancy Indicator Latch and Housing: 

a. Material: Satin stainless steel. 

b. Occupancy indicators: Green for occupied and red not occupied. 

c. Slide bolt and button. 

d. Latch shall be operated with ADA compliant device. 

3. Coat Hook and Door Bumper Combination: 

a. Material: Chrome plated Zamak 

b. Handicap Door: Equip with second door pull and door stop. 

4. . 

PART 3 – EXECUTION 

3.01 INSPECTION 

A. Examine the areas and conditions under which toilet partitions and related items are to 

be installed. Work shall not proceed until unsatisfactory conditions have been corrected 

in a manner acceptable to the installer. 

3.02 INSTALLATION 

A. Partitions shall be installed rigid, straight, plumb and level with the panels laid out as 

shown. Clearances shall be provided of not more than 3/8 inch between pilasters and 

panels and not more than one inch between panels and walls. Panels shall be secured 

to walls with not less than two stirrup brackets, attached near top and bottom of the 

panel. Wall brackets shall be located so that holes for wall anchorages occur in masonry 

or tile joints. Panels shall be secured in supporting devices as indicated on final shop 

drawings or in manufacturer's instructions. 
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B. Pilasters shall be secured to the headrails with the specified anchorage device. The 

installation shall be level, plumb and tightened with the leveling device. Tops of doors 

shall be adjusted parallel with the ceiling when doors are in the closed position. 

C. Hardware shall be adjusted and lubricated for proper operations after installation. 

D. Hinges shall be set on in-swing door to hold door open approximately 30 degrees form 

the closed position. 

E. Units shall be protected so that there will be no indication of use or damage at the time 

of acceptance. 

F. Urinal screens shall be wall hung type attached to wall with three diecast chrome plated 

wall brackets. 

G. Final adjustment to pilaster leveling devices, door hardware and other operating parts of 

the partition assembly shall be performed just prior to final inspection. Exposed surfaces 

of partitions, hardware, fittings and accessories shall be cleaned using materials and 

methods recommended by the partition manufacturer. 

H. Damaged units which cannot be satisfactorily repaired as acceptable to the Engineer 

shall be replaced. 

END OF SECTION
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SECTION 10 22 26 

OPERABLE PARTITIONS 

PART 1 – GENERAL 

1.01 REQUIREMENTS 

A. Furnish all labor, materials, equipment and appliances required for the complete 

execution of the operable partition work as shown on the Drawings and specified herein. 

1.02 RELATED WORK SPECIFIED ELSEWHERE 

A. Section 05 12 00 − Structural Steel 

B. Section 09 29 00 − Gypsum Drywall System 

C. Section 09 51 00 – Acoustical Ceiling System 

1.03 REFERENCE SPECIFICATIONS, CODES AND STANDARDS 

A. ASTM E557 - Standard Practice for Architectural Application and Installation of Operable 

Partitions. 

B. ASTM E90 - Standard Test Method for Laboratory Measurement of Airborne Sound 

Transmission Loss of Building Partitions and Elements. 

C. ASTM E84 - Surface Burning Characteristics of Building Materials. 

D. ASTM E413 - Classification for Rating Sound Insulation. 

E. Health Product Declaration Open Standard v2.1 

F. ISO 14021 - Environmental Labels and Declarations - Self-Declared Environmental 

Claims (Type II Environmental Labeling).  

G. ISO 14025:2011-10, Environmental Labels and Declarations - Type III Environmental 

Declarations - Principles and Procedures.  

H. ISO 14040:2009-11, Environmental Management - Life Cycle Assessment - Principles 

and Framework. 

I. ISO 14044:2006-10, Environmental Management - Life Cycle Assessment - 

Requirements and Guidelines.  

J. ISO 21930 – Sustainability in Buildings and Civil Engineering Works — Core Rules for 

Environmental Product Declarations of Construction Products and Services. 
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K. MSBC Massachusetts State Building Code  

L. MAAB Massachusetts Accessibility Code 521 CMR: Architectural Access Board 

M. ANSI/ICC A117.1 Accessible and Usable Buildings and Facilities 

N. UL 508A – Standard for Industrial Control Panels  

O. NEMA LD3 – High Pressure Decorative Laminates 

1.04 QUALITY ASSURANCE 

A. Installer Qualifications: An experienced installer who is certified in writing by the 

operable partition manufacturer, as qualified to install the manufacturer's partition 

systems for work similar in material, design, and extent to that indicated for this Project.  

B. Acoustical Performance: Test operable partitions in an independent acoustical laboratory 

in accordance with ASTM E90 test procedure and classified in accordance with ASTM 

E413 to attain no less than the STC rating specified. Provide a complete and unedited 

written test report by the testing laboratory upon request.  

C. Preparation of the opening shall conform to the criteria set forth per ASTM E557 

"Standard Practice for Architectural Application and Installation of Operable Partitions.  

D. The operable wall must be manufactured by a certified ISO-9001-2015 company or an 

equivalent quality control system. 

E. Field measurements shall be made prior to preparation of shop drawings and fabrication 

where possible, to ensure proper fitting of work. Allow for adjustments within specified 

tolerances wherever taking of field measurements before fabrication might delay work. 

F. Inserts and anchorages which must be built into other work for installation of toilet 

partitions and related work shall be furnished to other trades. Delivery shall be 

coordinated to avoid delay. 

1.05 SUBMITTALS 

A. In accordance with the procedures and requirements set forth in Section 01 33 00 − 

Submittal Procedures, submit the following: 

1. Product Data: Material descriptions, construction details, finishes, installation 

details, and operating instructions for type of operable partition, component, and 

accessory specified.  

2. Shop Drawings: Show location and extent of operable partition. Include plans, 

sections, details, attachments to other construction, and accessories. Indicate 

dimensions, weights, conditions at openings, and at storage areas, and required 

installation, storage, and operating clearances. Indicate location and installation 
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requirements for hardware and track, including floor tolerances required and 

direction of travel. Indicate blocking to be provided by others.  

3. Setting Drawings: Show imbedded items and cutouts required in other work, 

including support beam punching template.  

4. Samples: Color samples demonstrating full range of manufacturer’s available 

finishes. Verification samples to be provided in same thickness and material 

indicated for the work.  

5. Reports: Provide a complete and unedited written sound test report indicating 

thickness and spacing in test specimen matches product as submitted.  

6. Furnish products and materials with Health Product Declaration (HPD), 

Manufacturer Inventory, or other material health disclosure documentation.  

Products without an HPD or other disclosure documentation are not acceptable.  

7. Furnish products and materials that have third party verified environmental product 

declarations (EPD’s). Consider products and materials that have optimized 

environmental performance (reduced life cycle impacts).  Products without an EPD 

or other disclosure documentation are not acceptable. 

1.06 DELIVERY, STORAGE AND HANDLING 

A. Deliver all materials in unopened, undamaged original protective cartons and crating, 

bearing the name of the manufacturer and identification for installation. 

B. Store materials in a dry, clean area above the floor in such a manner to prevent damage 

from any source. 

C. Handle all materials with care to prevent bending, scratching and other defacements. 

1.07 WARRANTY 

A. Provide written warranty by manufacturer of operable partitions agreeing to repair or 

replace any components with manufacturing defects.  

B. Partition Warranty period:  Two (2) years from date of shipment. 

C. Suspension System Warranty:  Five (5) years from date of shipment. 

PART 2 – PRODUCTS 

2.01 ACCEPTABLE MANUFACTURERS 

A. The following manufacturers are approved for use. 
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1. Modernfold, Inc. 215 West New Rd., Greenfield, IN 46140. Tel: 800-869-9685. 

Web: www.modernfold.com. 

2. Kwik-Wall Company, 4650 Industrial Ave., Springfield, IL 62703. Tel: 800-280-

5945. Web: www.kwik-wall.com. 

3. Advanced Equipment Corporation, 8425 Old Statesville Rd., Ste 5, Charlotte, NC 

28269. Tel: 704-309-9682. Web: www.advancedequipment.com. 

2.02 MATERIALS 

A. Provide series of manually operated acoustic flat panels hinged together in pairs, top 

supported with operable floor seals, center stacked with acoustical storage pocket doors. 

B. Operable partition to achieve an acoustical rating of 52 STC. 

2.03 CONSTRUCTION 

A. Panels: Nominal 3-inch (76mm) thick panels in manufacturer's standard 48-inch 

(1220mm) widths. All panel horizontal and vertical framing members fabricated from 

minimum 16-gage formed steel with overlapped and welded corners for rigidity. Top 

channel is reinforced to support suspension system components. Frame is designed so 

that full vertical edges of panels are of formed steel and provide concealed protection of 

the edges of the panel skin. 

B. Panel skins: Roll-formed steel wrapping around panel edge.  Panel skins shall be lock 

formed and welded directly to the frame for unitized construction. 

C. Panel Trim: No vertical trim required or allowed on edges of panels; minimal groove 

appearance at panel joints.  

D. Panel Weights: 11 lbs./square foot  

E. Hinges for Panels, Closure Panels, Pass Doors, and Pocket Doors: SOSS invisible 

laminated hinge with antifriction segments mounted between each heat treated link. 

Welded internal hinge bracket shall support the hinge and allow for adjustment of hinge 

plates.  Concealed hinges or hinges mounted into panel edge or vertical astragal are not 

acceptable.  

F. Sound Seals:  

1. Vertical Interlocking Sound Seals between panels: Roll-formed steel astragals, 

with reversible tongue and groove configuration in each panel edge for universal 

panel operation. Rigid plastic astragals or astragals in only one panel edge are not 

acceptable. 
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2. Horizontal Top Seals: Continuous contact extruded vinyl bulb shape with pairs of 

non-contacting vinyl fingers to prevent distortion without the need for mechanically 

operated parts.  

3. Horizontal bottom floor seals: Automatic operable seals providing nominal 2-inch 

(51mm) operating clearance with an operating range of +0.50-inch (13mm) to -

1.50-inch (38mm) which automatically drop as panels are positioned, without the 

need for tools or cranks.  

G.  Suspension System  

1. Suspension Tracks: Minimum 11-gauge, 0.12-inch (3.04mm) roll-formed steel 

track, suitable for either direct mounting to a wood header or supported by 

adjustable steel hanger brackets, supporting the load-bearing surface of the track, 

connected to structural support by pairs of 0.38-inch (10mm) diameter threaded 

rods. Aluminum track is not acceptable.  

2. Exposed track soffit: Steel, integral to track, and pre-painted off-white.  

3. Carriers: One all-steel trolley with steel tired ball bearing wheels per panel (except 

hinged panels). Non-steel tires are not acceptable.  

2.04 FINISHES  

A. Panel finishes shall be factory applied, Class "A" rated material. Finishes shall be:  

1. Work surface: Dry-erase Markerboard: White enamel on steel, bonded to the face 

of the panel with horizontal trim without exposed fasteners. Trim is not acceptable 

on vertical edges to provide uninterrupted work surface. 

2. Tackboard: Reinforced vinyl with woven backing weighing not less than 20 ounces 

per lineal yard.  

B. Panel Trim: Exposed panel trim of one consistent color to be selected by Engineer.  

PART 3 – EXECUTION 

3.01 INSPECTION 

A. Examine flooring, structural support, and opening, with Installer present, for compliance 

with requirements for installation tolerances and other conditions affecting performance 

of operable partitions. Proceed with installation only after unsatisfactory conditions have 

been corrected. 
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3.02 INSTALLATION 

A. General: Comply with ASTM E557, operable partition manufacturer's written installation 

instructions, Drawings and approved Shop Drawings.  

B. Install operable partitions and accessories after other finishing operations, including 

painting have been completed.  

C. Match operable partitions by installing panels from marked packages in numbered 

sequence indicated on Shop Drawings.  

D. Broken, cracked, chipped, deformed or unmatched panels are not acceptable. 

3.03 ADJUSTING / PROTECTION / CLEANUP 

A. Adjust operable partitions to operate smoothly, easily, and quietly, free from binding, 

warp, excessive deflection, distortion, nonalignment, misplacement, disruption, or 

malfunction, throughout entire operational range. Lubricate hardware and other moving 

parts. 

B. Clean partition surfaces upon completing installation of operable partitions to remove 

dust, dirt, adhesives, and other foreign materials according to manufacturer's written 

instructions.  

C. Provide final protection and maintain conditions in a manner acceptable to the 

manufacturer and installer that insure operable partitions are without damage or 

deterioration at time of Substantial Completion. 

D. Demonstrate proper operation and maintenance procedures to Owner's representative.  

E. Provide Operation and Maintenance Manual to Owner's representative. 

END OF SECTION 
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SECTION 10 28 00 

TOILET AND BATH ACCESSORIES 

PART 1 – GENERAL 

1.01 THE REQUIREMENT 

A. Furnish and install toilet and bath accessories as shown on the Drawings and specified 

herein. 

1.02 RELATED WORK SPECIFIED ELSEWHERE 

A. Section 04 22 23.23 - Prefaced Concrete Unit Masonry 

B. Section 09 29 00 – Gypsum Drywall System 

C. Section 10 21 13 − Metal Toilet Partitions 

1.03 REFERNCES: 

A. MSBC Massachusetts State Building Code  

B. MAAB Massachusetts Accessibility Code 521 CMR: Architectural Access Board 

C. ANSI/ICC A117.1 Accessible and Usable Buildings and Facilities 

D. ASTM C 1036 -  Standard Specification for Flat Glass 

1.04 SUBMITTALS 

A. In accordance with the procedures and requirements set forth in Section 01 33 00 − 

Submittal Procedures, submit the following: 

1. Manufacturer's data. 

1.05 QUALITY ASSURANCE 

A. Coordinate with other work to avoid interference and to assure proper operation and 

servicing of accessory units. 

PART 2 – PRODUCTS 

2.01 ACCEPTABLE MANUFACTURERS 

A. The following manufacturers are approved for use. 
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1. American Specialties Inc. 

2. Bobrick Washroom Equipment, Inc. 

3. Bradley Corp. 

4. McKinney Parker 

2.02 MATERIALS 

A. Provide the following (Model numbers are Bobrick Washroom Equipment, Inc. numbers 

and are used for convenience only). 

1. Surface Mounted Toilet Tissue Dispenser for Two Rolls - Model B-4288, Type 304 

-stainless, polished finish, concealed stainless steel wall plate. 

2. Recessed Mounted Toilet Tissue Dispenser for Two Rolls - Model B-4388, Type 

304 -stainless, polished finish, concealed stainless steel wall plate. 

3. Surface Mounted Paper Towel Dispenser and Disposal: Satin finish stainless steel, 

12 gallon removable receptacle. Dispenses 600 C-fold, 800 multifold, or 1100 

single fold towels. Model B-3949 with skirt.  

4. Recessed Mounted Paper Towel Dispenser and Disposal: Satin finish stainless 

steel, 12 gallon removable receptacle. Dispenses 600 C-fold, 800 multifold, or 

1100 single fold towels. Model B-43944 with skirt.  

5. Wall Mirrors: One (1) at each lavatory - stainless steel angle frame mirror, Model 

B-290. Corners shall heliarc welded, ground and polished smooth. No. 1 quality, 

¼” (6mm) select float glass mirror electrolytically copper-plated; guaranteed 

against silver spoilage for 15 years. Provide 1/8 inch (3mm) thick, water-resistant, 

shock-absorbing padding and 20 gauge galvanized steel back. Concealed 

mounting. Size as shown on Drawings. 

6. Frameless Wall Mirror: Type I transparent flat type, Class 1-clear glass. Glazing 

Quality 1, ¼” thick conforming to ASTM C1036. Coat glass on one surface with 

silver coating, copper protective coating and mirror backing paint. Silver coating 

shall reflect 83 percent or more of incident light when viewed through ¼” glass. 

Silver coating shall be free of pinholes or other defects. Copper and backing paint 

shall protect mirror from damage. Provide frameless mirrors of size shown on 

drawings. Provide mirror manufacturer’s suggested mounting accessories. 

7. Mop Holder: 18 gauge, 304 stainless steel shelf, hooks and anti-slip mop holders 

with spring loaded rubber cam., 34 inch, Model B-239 x 34. 

8. Grab Bars: 1-1/2 inch diameter, 18 gauge, satin finish with peened surface, Type 

304 stainless steel, concealed mounting with set screws. Joints and supports shall 
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be contour cut and heliarc welded. Length shall be as indicated on the Drawings 

and shall comply with the requirements of the Americans with Disabilities Act and 

Massachusetts Accessibility Code 521 CMR: Architectural Access Board (MAAB) 

whichever is more stringent. 

9. Surface Mounted Sanitary Napkin Disposal: 22 gauge stainless steel, type 304, 

satin finish, seamless flanges, and self-closing door(s). Capacity shall be 1.2 

gallons (4.6 liters). Retain receptacle behind cabinet door with tumbler lock. 

Surface mounted: Model B-270. 

10. Folding Shower Seat: Meet American with Disability Act. Seat shall be constructed 

of durable, water-resistant, solid phenolic slats. Frame and mounting brackets 

shall be Type 304 stainless steel able to support a minimum of 250 pounds. Model 

B-5181 or Model B-5171. 

11. Clothes Hooks: Single clothes hook, stainless steel with satin finish. Model B-233. 

12. Robe Hooks: Three stainless steel hooks and flanges, bright polished finish 

mounted to a four inch high, 1/2 inch thick solid laminated plastic mounting strip 

with wood grain finish. Model B-232. 

13. Surface Mounted Soap Dispenser: 304 stainless steel back and body with satin 

finish. Capacity of 40 fluid ounces. Corrosion-resistant valve and dispenser. 

Unbreakable refill window. Vandal resistant. Large, locked, hinged, stainless steel 

filler top. Model B-4112. 

14. Shower Curtain and Rod: Provide one inch diameter stainless steel shower curtain 

rod with concealed fasteners Model B-207 or custom shaped curtain rod where 

shown on Drawings. Provide opaque, matte white vinyl 0.008 inch (2mm) thick 

shower curtain with nickel-plated brass grommets at 6" centers. Hem edges. Size 

to fit opening of shower stalls. Provide stainless steel shower curtain hooks.  

15. Surface Mounted Seat Cover Dispenser: Satin finish 304, 20 gauge, stainless steel 

dispenser seamless construction. Dispenser shall have capacity of 500 paper toilet 

seat covers. Model B-4221. 

16. Surface Mounted Changing Station: Horizontal design satin finish 304, 18 gauge, 

stainless steel baby changing station with external stainless steel bag hook. Model 

KB310-SSWM. 

17. Waste Receptacle: Floor-standing large-capacity satin finish 204, 16 gauge, 

stainless steel waste receptacle with funnel top. Model B-2400. 
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PART 3 – EXECUTION 

3.01 INSPECTION 

A. Examine substrates, previously installed inserts and anchorages necessary for mounting 

of toilet accessories and other conditions under which installation is to occur and notify 

the Contractor of conditions detrimental to proper completion of work. Do not proceed 

until unsatisfactory conditions have been corrected in a manner acceptable. 

3.02 INSTALLATION 

A. Install in accordance with manufacturer's instructions, using fasteners which are 

appropriate to substrate and recommended by the manufacturer of the unit. Install plumb 

and level, firmly anchored in locations indicated. 

B. Install mirrors with back frame concealed fasteners. 

C. Mounting heights shall comply with the Massachusetts Accessibility Code 521 CMR: 

Architectural Access Board (MAAB) . 

3.03 ADJUST AND CLEAN 

A. Adjust for proper operation of that mechanisms function smoothly. 

B. Clean and polish exposed surfaces after removing protective coating. 

END OF SECTION 
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SECTION 10 43 16 

FIRST AID CABINETS 

PART 1 – GENERAL 

1.01 THE REQUIREMENT 

A. Furnish and install first aid cabinets as shown on the Drawings and as specified herein. 

Coordinate work in this Section with painting and marking as specified in Section 09 90 

00 − Painting. Certain equipment items will be field located by Owner, if not otherwise 

shown on the Drawings. 

1.02 SUBMITTALS 

A. Submit Shop Drawings, Operation and Maintenance Instructions, and other information 

as specified for all items of equipment in this Section in accordance with Section 46 00 

00 − Equipment General Provisions and Section 01 33 00 − Submittal Procedures. Shop 

Drawings shall also include complete erection, installation, and adjustment instructions 

and recommendations. 

PART 2 – PRODUCTS 

2.01 MANUFACTURERS 

A. The materials covered by these Specifications are intended to be standard equipment of 

proven reliability and as manufactured by reputable manufacturers having experience in 

the production of such equipment. The equipment furnished shall be designed, 

constructed, and installed in accordance with the best practices and methods and shall 

operate satisfactorily when installed as shown on the Drawings and operated per 

manufacturers' recommendations. 

B. First Aid Cabinets shall be as manufactured by the following: 

1. Global Industrial 

2. Medique Products 

3. AbsorbTech 

2.02 FIRST AID CABINET 

A. Basis of Design: The first aid cabinets shall be a Global Industrial First Aid Kit, 2 Shelf 

Steel Cabinet, ANSI Compliant, 50-75 Person, Item# T9FB2024169, or equal. First aid 

cabinets shall be provided as shown on the Drawings. Mounting brackets for masonry 

mounting shall be provided. Cabinets shall be field located as directed by the Engineer. 
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PART 3 – EXECUTION 

3.01 INSTALLATION 

A. First aid cabinets shall be installed where shown on the Drawings or as directed by the 

Engineer. Where required by OSHA regulations, the background of the mounting 

location shall be painted the appropriate color. 

END OF SECTION 
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SECTION 10 44 16 

FIRE EXTINGUISHERS 

PART 1 – GENERAL 

1.01 SUMMARY 

A. The Contractor shall provide all labor, materials, equipment and incidentals as shown, 

specified, and required to furnish and install fire extinguishers, complete and operational, 

with cabinets and all anchor bolts, fasteners, and accessories. 

1.02 PAYMENT 

A. There is no separate payment provision for this Section. 

1.03 RELATED SECTIONS 

A. Section 05 05 23 - Metal Fastening 

1.04 REFERENCES 

A. Abbreviations and Acronyms: 

1. DC = Dry Chemical 

2. CO2 = Carbon Dioxide 

B. Reference Standards: 

1. NFPA 10 Portable Fire Extinguishers. 

1.05 SUBMITTALS 

A. Submittals shall comply with the requirements of the Contract Documents. In addition, 

submittals shall include, but not be limited to, the following:  

1. Action Submittals: 

a. Shop Drawings: 

1) Complete detail and installation drawings for fire extinguishers and 

cabinets. 

2) Wall mount hardware. 

2. Information Submittals: 
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a. Manufacturer's specification data sheets and verification of UL ratings. 

1.06 DELIVERY, STORAGE, AND HANDLING 

A. The Contractor shall deliver equipment provided under this Section in accordance with 

the requirements of the Contract Documents. 

B. The Contractor shall store and handle equipment provided under this Section in 

accordance with the requirements of the Contract Documents.  

1.07 SPARE PARTS, SPECIAL TOOLS, AND SUPPLIES  

A. Not Used 

1.08 SPECIAL WARRANTY PROVISIONS / GUARANTEE PERIODS  

A. All products specified under this Section shall be covered under the manufacturer's 

standard warranty unless specified otherwise. 

PART 2 – PRODUCTS 

2.01 MANUFACTURERS  

A. Products shall be as manufactured by: 

1. Kidde Fenwal Inc., Ashland, MA.  

2. Ansul Inc., Marinette, WI. 

3. Potter – Roemer Inc., Union, NJ. 

4. Firemaster, Fort Myers, FL. 

5. Or approved equal. 

2.02 MATERIALS / EQUIPMENT  

A. The Contractor shall provide the quantity and type of fire extinguishers in the locations 

directed in the field by the Engineer. Provide the following with wall hanging hardware: 

 
Type Quantity 

10 lb Dry Chemical 
As indicated on the Contract Drawings. Also include two additional 10 lb Dry 

Chemical Fire Extinguishes 

10 lb CO2 
As indicated on the Contract Drawings. Also include two additional 10 lb Fire 

Extinguishers. 
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B. Dry Chemical (DC) fire extinguishers shall be ten (10) lb. capacity, hand portable type 

with wall mount, tri-class dry chemical type with corrosion-resistant shell, with 

Underwriters’ Laboratories rating of 4-A:60-B:C. 

C. Carbon Dioxide (C02) fire extinguishers shall be ten (10) lb. capacity, hand portable type 

with wall mount and corrosion-resistant shell, having Underwriters' Laboratories rating of 

10-BC.  

D. Cabinets: Surfaced mounted or recessed cabinets as indicated on the Contract 

Drawings. All cabinets shall be #4 finish type 316 stainless steel and ⅛-in. thick, double 

strength sheet ('DSA') glass. Size cabinets for extinguishers. 

E. Provide corrosion-resistant wall-mounting bracket for each fire extinguisher. 

PART 3 – FABRICATION / ASSEMBLING / FINISHES SOURCE QUALITY CONTROL / 

SHOP TESTS SOURCE QUALITY CONTROL / SHOP TESTS EXECUTION 

3.01 EXAMINATION / PREPARATION INSTALLATION 

A. Install fire extinguishers in complete accordance with the manufacturer's printed 

instructions and the approved shop drawings. 

1. Fire extinguishers shall be installed where shown on the Contract Drawings and as 

directed by the Engineer. 

B. Wall mounts for extinguishers shall be securely mounted to surface in accordance with 

Section 05 05 23 - Metal Fastenings. 

C.   Fire extinguishers shall be installed so that the top of the fire extinguisher is not more 

than five (5) feet above the finished floor. 

  

 

END OF SECTION  
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SECTION 10 50 00 

METAL LOCKERS 

PART 1 – GENERAL 

1.01 THE REQUIREMENTS 

A. Furnish all labor, materials, equipment and appliances required for the complete 

execution of the Work as shown on the Drawings and specified herein. 

1.02 REFERENCES 

A. MAAB - Massachusetts Accessibility Code 521 CMR: Architectural Access Board 

B. MSBC - Massachusetts State Building Code 

C. ANSI/ASTM A446 − Steel Sheet, Zinc-Coated (Galvanized) by the Hot-Dip Process, 

Structural (Physical) Quality. 

D. ANSI/ASTM A526 − Steel Sheet, Zinc-Coated (Galvanized) by the Hot-Dip Process, 

Commercial Quality. 

E. ASTM E 84 - Standard Test Method for Surface Burning Characteristics of 

Building Materials 

1.03 SUBMITTALS 

A. In accordance with the procedures and requirements set forth in Section 01 33 00 − 

Submittal Procedures, submit the following: 

1. Shop Drawings showing arrangement, dimensions, location of fillers, trim, 

accessories, numbering sequence and installation details. 

2. Manufacturer's data and installation instructions. 

3. Color chart. 

1.04 DELIVERY, STORAGE AND HANDLING 

A. Store lockers in upright position, in dry ventilated area. Protect units from dents and 

scratches during handling. 
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PART 2 – PRODUCTS 

2.01 ACCEPTABLE MANUFACTURERS 

A. The following manufacturers are approved for use. 

1. The Interior Steel Equipment Company 

2. Republic Storage Systems Company, Incorporated 

3. Lyon Metal Products, Incorporated 

2.02 SYSTEM DESCRIPTION 

A. Locker Units: 

 

Width 18 inches 

Depth 18 inches 

Height 72 inches 

Configuration Single tier or double tier as indicated on Drawings 

Mounting Free standing 

Base Prefabricated bases 

Top Continuous sloped metal with closures 

Locking Ventilation Equipped for padlock hasps 

Method Louvered top and bottom of door 

2.03 MATERIALS 

A. Sheet Steel: ANSI/ASTM A446 Grade B, ANSI/ASTM A526 galvanized to G90 coating, 

stretcher leveled; to the following minimum thicknesses: 

 

Body and Shelf 16 gauge 

Door Face 14 gauge 

Door Frame 16 gauge 

Hinges 14 gauge 

Sloping Top and Trim 20 gauge 
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2.04 ACCESSORIES 

A. Each Locker: one double prong wall hook, coat hanger bar with hook at ends, hat shelf, 

and metal plate number. 

B. Locker Benches: Bench top of maple species wood, stained, sealed and varnished, with 

heavy duty painted steel tube pedestal with top and bottom flanges painted to match 

lockers anchored to the floor. 

2.05 FABRICATION 

A. Locker Body: Formed and flanged; with steel stiffener ribs; electric spot welded. 

B. Frames: Formed channel shape, welded and ground flush, welded to body, resilient 

gaskets and latching for quiet operation. 

C. Doors: Hollow channel construction; welded construction, channel reinforced top and 

bottom with intermediate stiffener ribs, grind and finish edges smooth. 

D. Hinges: Three for doors over 42 inches high; or continuous weld securely to locker body 

and door. 

E. Number Plates: Provide rectangular shaped aluminum plates. Form numbers of block 

font style, in contrasting color. Numbers to be designated by the Owner. 

F. Provide ventilation openings at top and bottom of each locker door. 

G. Finish edges smooth without burrs. 

H. Fabricate sloped metal tops, ends, filler and closure pieces of same gauge and finish of 

lockers. Fabricate to fill all voids for a continuous finish appearance. 

2.06 FINISHES 

A. Clean, degrease, and neutralize metal; prime and finish with two coats of baked enamel. 

B. Color: Color as selected from manufacturer's standard range. 

PART 3 – EXECUTION 

3.01 EXAMINATION 

A. Verify that prepared bases are in correct position and configuration. 

B. Verify bases and embedded anchors are properly sized. 
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3.02 INSTALLATION 

A. Install in accordance with manufacturer's instructions. 

B. Install lockers plumb and square. 

C. Secure lockers with anchor devices to suit substrate materials. Minimum Pullout Force: 

100 lbs. 

D. Bolt adjoining locker units together to provide rigid installation. 

E. Install end panels, filler panels, closers, and sloped tops to provide a continuous finish 

appearance. 

F. Install accessories. 

END OF SECTION 
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SECTION 10 73 16 

CANOPIES 

PART 1 – GENERAL 

1.01 REQUIREMENTS 

A. Work in this Section includes furnishing and installation of extruded aluminum, post with 

cantilever and building supported canopies with perimeter gutter, roof decking, fascia 

channels, infill louvers, integral electrical fixtures. 

B. Coordination Items and Considerations  

1. Concrete footings for post supported canopies. Footing styrofoam block outs 

and/or anchor rods shall be provided by manufacturer to be installed as part of 

concrete work.  

2. Outrigger plates for building supported canopies. 

3. Flashing.  

4. Water drainage away from canopy.  

5. Coordination of all electrical fixtures, conduits, curtain wall systems, and ceiling 

systemsor other items that are planned to be attached to the canopy. 

1.02 RELATED WORK SPECIFIED ELSEWHERE 

A. Section 03 30 00 – Cast-in-Place Concrete 

B. Section 05 31 00 Metal Decking 

C. Section 07 60 00 – Flashing and Sheet Metal 

1.03 REFERENCE SPECIFICATIONS, CODES AND STANDARDS 

A. Aluminum Association (AA) – Aluminum Design Manual, Specifications and Guidelines 

for Aluminum Structures. 

B. American Society of Civil Engineers (ASCE) 7 - Minimum Design Loads for Buildings 

and Other Structures. 

C. ASTM B209 – Specification for Aluminum and Aluminum-Alloy Sheet and Plate. 

D. ASTM B221 - Standard Specification for Aluminum and Aluminum-Alloy Extruded Bars, 

Rods, Wire, Profiles, and Tubes. 
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E. ASTM B429 - Standard Specification for Aluminum-Alloy Extruded Pipe and Tube. 

F. Aluminum Association (AA) DAF 45 - Designation System for Aluminum Finishes. 

G. American Architectural Manufacturers Association (AAMA) 2603 – Voluntary 

Specification, Performance Requirements and Test Procedures for Pigmented Organic 

Coatings on Architectural Extrusions and Panels. 

H. American Architectural Manufacturers Association (AAMA) 2605 - Voluntary 

Specification, Performance Requirements and Test Procedures for Superior Performing 

Organic Coatings on Architectural Extrusions and Panels. 

I. AWS D1.2 − Structural Welding Code 

J. MSBC – Massachusetts State Building Code 

1.04 QUALITY ASSURANCE 

A. Products meeting these specifications established standard of quality required as 

manufactured by a manufacturer with a minimum of ten (10) years of experience 

manufacturing and designing canopy systems. 

B. Components shall be assembled in shop to greatest extent possible to minimize field 

assembly. 

C. Installer qualifications: Minimum five (5) years experience in installation of selected 

manufacturer’s products. 

1.05 SUBMITTALS 

A. Supply manufacturer’s standard literature and specifications for canopies.  

B. Submit shop drawings and structural calculations. 

1. Shop drawings shall include layout, plan dimensions, elevations, and details, 

including flashing, drainage, connections, and means of anchoring posts and 

connection to building. 

2. Shop drawings and structural calculations shall be sealed by a currently licensed 

Professional Engineer in the Commonwealth of Massachusetts . 

3. Coordinate and show location and approved attachment methods for electrical 

fixtures, lightning protection, and conduits and other items that require attachment 

to the canopy on the Shop Drawings. 

C. Samples: 

1. Provide three (3) 3 inch by 3 inch coating samples in specified color.  
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2. Provide 6 inch long louver, fascia, soffit, and decking samples showing profile and 

finish. 

3. Provide 6 inch outrigger plate and tube frame samples showing louvers and 

supports. 

D. Mock-up: Provide mockup of canopy system including framing, supports, louvers, gutter, 

and attachments locations selected by Engineer. 

1.06 PERFORMANCE REQUIREMENTS 

A. Canopy system must be designed for gravity loads, collateral loads, wind, seismic, 

snow, and live load requirements in accordance with Massachusetts State Building Code 

and ASCE 7-10.  

B. Canopy system must be designed to support additional accessories (electrical conduits 

and fixtures, etc.) attached to canopy system (posts, beams, ceiling, fascia, etc.).  

C. Electrical accessories including but not limited to lighting, switches and associated 

electrical conduits shall be coordinated with the canopy manufacturer. Attachment points 

shall not penetrate roof system or water conveying systems (wet columns and beams).  

D. Electrical panels and associated conduits shall be provided with a support system 

independent of the canopy system. 

1.07 DELIVER, STORAGE, HANDLING 

A. Do not deliver until construction work, which might cause damage to exterior metal wall 

canopies, is complete. 

B. Conform to manufacturer’s instructions. Deliver and store in original, unopened, 

protective containers and packaging with seals intact and labels clearly identifying 

product name and manufacturer. Store in a safe, protected location. Handle in a manner 

to protect from damage.  

1.08 WARRANTY 

A. Architectural Aluminum Canopy, including material and workmanship, shall be warranted 

from defects for a period of one year from date of completion of installation. 

B. Coating Warranty: Twenty (20) year warranty from date of shipment against excessive 

chalking or excessive color change, and against chipping, cracking, or peeling. 
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PART 2 – PRODUCTS 

2.01 MANUFACTURERS 

A. MASA Architectural Canopies, 21 Randolph Ave., Avenel, NJ 07001. Tel: 800-761-7446. 

Web: www.architecturalcanopies.com 

B. Omnimax/Equinox, 30 Technology Dr., Suite 400, Peachtree Corners, GA 30092. Tel: 

833-234-6096. Web: www.equinoxroof.com. 

C. Mapes Industries, Inc., 7748 North 56th St., Lincoln, NE 68514. Tel: 888-273-1132. Web: 

www.mapescanopies.com  

D. Or approved equal. 

2.02 MATERIALS 

A. Aluminum Extrusions including decking, beams, posts, soffit, fascia, and louvers: 6063-

T6 alloy and temper. 

B. Anchors and Fasteners: 316 Stainless Steel. 

2.03 COMPONENTS 

A. Canopy Support Posts and Beams: Minimum 0.125” thick extruded aluminum tube in 

profile indicated. 

B. Outrigger Supports: Minimum 0.125-inch thick flat aluminum plate. 

C. Decking: Structural metal deck in accordance with Section 05 31 00 Metal Decking. 

D. Infill Louvers: 2-inch by 8-inch hollow extruded aluminum airfoil. 

E. Fascia: Extruded profile as indicated with a minimum metal thickness of 0.0625-inches. 

F. Soffit: 3-inch by 6-inch by 0.090-inch thick interlocking extruded aluminum flat soffit. 

2.04 ¾ACCESSORIES 

A. Obscurity Panel at non-insulated roof area.    

B. Lighting: Recessed LED round downlights with welded light dams as selected by 

Engineer from manufacturer’s standard line. 

C. Downspouts: 2-inch by 3-inch by 0.125-inch thick. Finished to match canopy color. 
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2.05 FINISHES 

A. Exposed Aluminum: 

1. Type: AAMA 2605, fluoropolymer powder coating containing minimum 70 percent 

PVDF resins. 

2. Source: Duranar by PPG Industries or equivalent. 

3. Color: Dark bronze to match work of Section 08 44 13 – Glazed Aluminum Curtain 

Wall System.  

2.06 FABRICATION 

A. Fabricate Canopy System in accordance with approved Shop Drawings. 

B. The main frame is to be welded into a solid frame prior to installation. If welding the main 

frame into one single frame is not possible due to size constraints, the support frame can 

be made up of multiple smaller frames. 

C. Connections between posts and beams shall be designed to resist a minimum force of 

350 lb.   

D. Decking shall be designed with interlocking extruded aluminum members with 

mechanical fasteners field applied to provide structural integrity for the completed 

assembly.  

E. Louvers to be factory assembled with plate outriggers using stainless steel, thread 

cutting screws through internal screw slots in blades. Infill louvers must be removable in 

case of damage, welding is not acceptable. 

F. Dissimilar Metals: On all surfaces where aluminum will come into contact with dissimilar 

metals, concrete or masonry, protect against galvanic action by painting contact 

surfaces with bituminous paint specified. 

G. Concealed drainage. Water shall drain from covered surfaces into integral gutter beam 

and be directed to ground level discharge via one or more designated support posts or 

downspout for cantilevered canopies. Discharge locations to be coordinated with Civil 

requirements prior to fabrication. 
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PART 3 – EXECUTION 

3.01 INSPECTION 

A. Verify surrounding area is ready to receive work on this Section before beginning work. 

Notify the Engineer in writing of conditions that are not acceptable. 

B. Installer shall confirm dimensions and elevations to be as shown on drawings provided 

by manufacturer.  

C. Erection shall be performed by an approved installer and scheduled after all concrete, 

masonry and roofing in the area is completed. 

3.02 INSTALLATION 

A. Installation shall be in strict accordance with manufacturer’s erection drawings. Particular 

attention should be given to protecting the finish during handling and erection. Canopy 

shall be erected true to line, level, and plumb, free from warp and twist.  

B. Do not install items to the canopy system which have not been coordinated and 

approved by the canopy manufacturer. 

3.03 ADJUSTING / PROTECTION / CLEANUP 

A. All canopy surfaces exposed are to be cleaned in accordance with manufacturer’s 

instructions after installation is complete.. Touch up minor scratches and abrasions on 

finished surfaces to match original finish. 

B. Surplus materials and debris shall be removed from the jobsite after installation is 

complete. 

C. Contractor shall ensure protection of installed aluminum canopies from other 

construction so that canopies are without damage at time of substantial completion of 

project. 

END OF SECTION 
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SECTION 10 75 00 

FLAGPOLE 

PART 1 – GENERAL 

1.01 THE REQUIREMENTS 

A. Furnish all labor, materials, equipment, and appliances required for the complete 

execution of Work as shown on Drawings and specified herein. 

1.02 REFERENCE SPECIFICATIONS, CODES, AND STANDARDS 

A. AASHTO M-36 − Corrugated Metal Culvert Pipe 

B. ASTM A53 − Pipe, Steel, Black and Hot-Dipped, Zinc Coated, Welded and Seamless 

C. ASTM A123 − Zinc (Hot Dipped Galvanized) Coatings on Iron and Steel Products 

D. ASTM A312 − Seamless and Welded Austenitic Stainless Steel Pipe 

E. ASTM B221 − Aluminum-Alloy Extruded Bar, Rod, Wire, Shape, and Tube 

F. ASTM B241 − Aluminum and Aluminum-Alloy Seamless Pipe and Seamless Extruded 

Tube 

G. CDA (Copper Development Association) − Handbook 

1.03 SUBMITTALS 

A. In accordance with the procedures and requirements of Section 01 33 00 − Submittal 

Procedures, submit the following: 

1. Shop Drawings: Indicate detailed dimensions, base attachment details, anchor 

requirements, and imposed loads. 

2. Product Data: Provide data on pole, accessories, and configurations. 

3. Samples: Submit two samples illustrating pole material, color, and finish. 

1.04 OPERATION AND MAINTENANCE DATA 

A. Operation Data: Provide operating data.  

B. Maintenance Data: Provide lubrication and periodic maintenance requirement and 

schedules. 
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1.05 QUALIFICATIONS 

A. Design flagpole, foundation, and supports under direct supervision of a licensed 

Professional Structural Engineer experienced in design of this Work. 

1.06 DELIVERY, STORAGE, AND HANDLING 

A. Spiral wrap flagpole with protective covering and pack in protective shipping tubes or 

containers. 

B. Protect flagpole and accessories from damage or moisture. 

PART 2 – PRODUCTS 

2.01 MANUFACTURERS 

A. The following manufacturers are approved for use. 

1. Concord Industries, Incorporated  

2. John Ewing and Company, Incorporated 

3. Baartol Company Incorporated 

2.02 POLE MATERIALS 

A. Aluminum: ASTM B-241, 6063 alloy, T6 temper. 

2.03 POLE CONFIGURATION 

A. Design flagpole to resist 123 mph wind. 

B. Outside Butt Diameter: 6 inches. 

C. Outside Tip Diameter: 3.5 inches. 

D. Nominal Wall Thickness: 0.188 inch. 

E. Nominal Height: 35'-0" ft.; measured from nominal ground elevation. 

F. Flagpole: Ground mounted type. 

G. Flagpole Design: Cone tapered. 

H. Halyard: Exterior type. 
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2.04 COMPONENTS AND ACCESSORIES 

A. Finial Ball: Aluminum, 6 inch diameter. 

B. Truck Assembly: Cast aluminum; revolving, stainless steel ball bearings, non-fouling. 

C. Flag: United States of America flag, 48x72 inch size, three ounce nylon fabric, brass 

grommets, hemmed edges. 

D. Cleats: 9-inch, cast aluminum with stainless steel fastenings, two per halyard. 

E. Cleat Box: Aluminum, with built-in hinge and hasp assembly, attached to pole with 

tamper proof screws inside box. 

F. Halyard: 5/16 inch diameter polypropylene, braided, white.  

2.05 OPERATOR 

A. Hand Crank: Removable type. 

2.06 MOUNTING COMPONENTS 

A. Foundation Tube Sleeve: AASHTO M36, corrugated 16 gage steel, galvanized, 

minimum depth of 3'-0" inches. 

B. Lightning Ground Rod: 24 inch long copper rod, 3/4 inch diameter. 

2.07 FINISHES 

A. Metal Surfaces in Contact with Concrete: Asphaltic paint. 

B. Concealed Steel Surfaces: Galvanized to ASTM A123 − 1.25 oz/sq ft. 

C. Aluminum: Clear anodized. 

D. Finial: Gold anodized finish. 

PART 3 – EXECUTION 

3.01 EXAMINATION 

A. Verify that concrete foundation is ready to receive work and dimensions are as 

instructed by the manufacturer. 

3.02 PREPARATION 

A. Coat metal sleeve surfaces below grade and surfaces in contact with dissimilar materials 

with asphaltic paint. 
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3.03 INSTALLATION 

A. Install flagpole and fittings in accordance with manufacturer's instructions. 

B. Fill foundation tube sleeve with concrete specified in Section 03 30 00 − Cast-in-Place 

Concrete. 

3.04 ERECTION TOLERANCES 

A. Maximum Variation from Plumb: 1 inch. 

3.05 ADJUSTING 

A. Adjust operating devices so that halyard and flag function smoothly. 

END OF SECTION 
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SECTION 11 11 36.13 

COMMERCIAL ELECTRIC VEHICLE CHARGING UNIT 

 

PART 1 - GENERAL 

1.01 SECTION INCLUDES 

A. Section furnishing and installing includes electric-vehicle charging stations (EVCS) that 
provides AC Level 1 and Level 2 EV charging. 

1.02 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and 
Supplementary Conditions and Division 01 Specification Sections, apply to this 
Section. 

1.03 SUBMITTALS 

A. Product Data: For each type of product. 

B. Shop Drawings: For EVCS. 

1. Include plans, elevations, sections, and mounting details. 
2. Include details of equipment assemblies. Indicate dimensions, weights, loads, 

required clearances, method of field assembly, components, and location and 
size of each field connection. 

3. Detail fabrication and assembly of mounting assemblies for EV charging 
equipment. 

4. Include diagrams for power, signal, and control wiring. 
5. Include verification of wireless communications service at each location of EVCS. 

1.04 INFORMATIONAL SUBMITTALS 

A. Coordination Drawings: Area plans and details, drawn to scale, and coordinated with 
each other, using input from installers of the items involved. 

B. Qualification Data: For factory-authorized service representative. 

C. Seismic Qualification Data: Certificates, for EVCS, accessories, and components, from 
manufacturer. 

D. Field quality-control reports. 

E. Sample warranty. 
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1.05 CLOSEOUT SUBMITTALS 

A. Operation and maintenance data. 

B. Software and Firmware Operational Documentation: 

1. Software operating manuals. 
2. Program Software Backup: On USB, CD, Cloud, or approved media, complete 

with configuration files. 
3. Device address and password list. 
4. Printout of software application and graphic screens. 

1.06 QUALITY ASSURANCE 

A. Installer Qualifications: An authorized representative who is trained and approved by 
manufacturer. 

1.07 FIELD CONDITIONS 

A. Wireless Survey: Complete wireless survey to determine if wireless provider signals 
meet or exceed manufacturer's recommended minimum values. 

1.08 WARRANTY 

A. Manufacturer's Warranty: Manufacturer and Installer agree to repair or replace 
components of EVCS that fail(s) in materials or workmanship within specified warranty 
period. 

1. Warranty Period: Two years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.01 MANUFACTURERS 

A. ChargePoint CT4021 Bollard Charging Station. 

B. Source Limitations: Obtain EVCS from single manufacturer. 

2.02 PERFORMANCE REQUIREMENTS 

A. Ambient Temperature: -22 degrees F to 122 degrees F. 

B. Relative Humidity: Zero to 95 percent. 

C. Altitude: Sea level to 400 feet. 
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D. Thermal Movements: Allow for thermal movements from ambient and surface 
temperature changes. 

E. Surge Withstand: 6 kV at 3000 A. 

F. Electrical Components, Devices, and Accessories: Listed and labeled as defined in 
NFPA 70, by a qualified testing agency, and marked for intended location and use. 

G. EV Charging Levels: 

1. Dual vehicle, AC Level 2 at up to 7.2 kW per vehicle. 

2.03 EVCS DESCRIPTION 

A. Comply with NFPA 70. 

B. Comply with: 

1. UL 2231-1. 
2. UL 2594. 
3. SAE J1772 for SAE combo chargers. 

C. Comply with ADA-ABA Accessibility Guidelines. 

D. Metering: Revenue grade meter. 

E. Input Power: 

 
1. Dual, 40 A, 208/240-V ac, 60 Hz, single-phase services per charger. 

F. Integral GFCI. 

G. Auto-GFCI fault retry. 

H. EVCS Mounting: Bollard mount as indicated on Drawings. 

I. Enclosures: 

1. Rated for environmental conditions at installed location. 
a. Outdoor Locations: NEMA 250, Type 3R. 
b. Lockable. 
c. Tamper resistant. 

J. EV Cable and Connectors: 

1. SAE J1772 connector. 
2. Single connectors with locking holster. 
3. 18-foot  cable with cable management system. 
4. Field-replaceable connector and cable assembly. 

K. Status Indicators: 
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1. LEDs to indicate power, charging, charging complete, system status, faults, and 
service. 

L. Display Screen: 

1. Daylight viewable, UV-protected display with 5.7 inch, color, LCD, touch human-
machine interface capability. 

2. Displays power, charging, charging complete, remote control, system status, 
faults, and service. 

M. Networking: 

1. WAN Communications: Cellular GSM/GPRS. 
2. Capable of remote configuration and reporting. 

N. Payment System: 
1. PCI compliant. 
2. Capable of remote control and authorization. 

O. Charging Network: Compatible with the Chargepoint EV charging network. 

1. Multiple units shall independently connect to charging network. 
2. Multiple units shall have one unit designated as a master unit that is configured 

as a gateway unit between the EVCS and the charging network. 
3. Individual units shall be capable of indicating station status and availability. 

PART 3 - EXECUTION 

3.01 INSTALLATION 

A. Comply with NECA 1 and NECA 413. 

B. Concrete Base Mounting: 
1. Install EVCS on 12-inch nominal-diameter and 48-inch deep concrete base. 

Comply with requirements for concrete base specified in Section 03 30 00 "Cast-
in-Place Concrete." 

C. Wiring within Enclosures: Bundle, lace, and train conductors to terminal points with no 
excess and without exceeding manufacturer's limitations on bending radii. Install lacing 
bars and distribution spools. 

D. Temporary Lifting Provisions: Remove temporary lifting eyes, channels, and brackets 
and temporary blocking from enclosures and components. 

E. Secure covers to enclosure. 

3.02 CONNECTIONS 

A. Connect wiring according to Section 26 05 19 "Low Voltage Conductor and Cables." 
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B. Comply with grounding requirements in Section 26 05 26 "Grounding and Bonding for 
Electrical Systems." 

C. Comply with requirements for installation of conduit in Section 26 05 33.13 "Conduit for 
Electric Systems." Drawings indicate general arrangement of conduit, fittings, and 
specialties. 

D. Tighten electrical connectors and terminals according to manufacturer's published 
torque-tightening values. If manufacturer's torque values are not indicated, use those 
specified in UL 486A-486B. 

E. Verify that all electrical connections have been made according to the manufacturer's 
instructions. Remove all burrs, shavings, and detritus from inside the enclosure. 

F. After confirming all connections, install covers and tighten fasteners to according to 
manufacturer's instructions. 

3.03 IDENTIFICATION 

A. Identify system components, wiring, cabling, and terminals. Comply with requirements 
for identification specified in Section 26 05 53 "Identification for Electrical Systems." 

3.04 FIELD QUALITY CONTROL 

A. Manufacturer's Field Service: Engage a factory-authorized service representative to 
test and inspect components, assemblies, and equipment installations, including 
connections. 

B. Perform tests and inspections with the assistance of a factory-authorized service 
representative. 

C. Tests and Inspections: 

1. For each unit of EVCS, perform the following tests and inspections: 

a. Unit self-test. 
b. Operation test with load bank. 
c. Operation test with EV. 
d. Network communications test. 

D. EVCS will be considered defective if it does not pass tests and inspections. 

E. Prepare test and inspection reports. 

END OF SECTION
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SECTION 11 40 00 

FOOD SERVICE EQUIPMENT 

PART 1 – GENERAL 

1.01 WORK INCLUDED 

A. The Contractor shall furnish, install, and place into satisfactory operation Foodservice 

Equipment and appliances shown on the Contract Drawings in Break Room, Pantry, 

Parents Room and specified herein. 

B. Section includes: 

1. AAB Compliant Foodservice equipment consisting of but not limited to the 

following: 

a. Full-size Refrigerator 

b. Under-counter Refrigerators 

c. Built-in Microwave Ovens 

1.02 RELATED SPECIFICATIONS 

A. Section 06 41 00 – Architectural Wood Casework 

B. Division 22 – Plumbing  

C. Division 26 – Electrical  

1.03 REFERENCE SPECIFICATIONS, CODES AND STANDARDS 

A. MSBC Massachusetts State Building Code  

B. MAAB Massachusetts Accessibility Code 521 CMR: Architectural Access Board 

C. ANSI/ICC A117.1 Accessible and Usable Buildings and Facilities 

1.04 SUBMITTALS 

A. In accordance with the procedures and requirements set forth in the General Conditions 

and in applicable provisions of Division 1, the Contractor shall obtain from the equipment 

manufacturer and shall submit the following: 

1. Manufacturer’s delivery, storage, and handling requirements. 

2. Manufacturer’s installation instructions and recommendations. 
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3. Color Samples. 

4. Operation and Maintenance Manuals. 

5. Lists of Spare Parts, Special Tools and Supplies. 

B. Operation and maintenance manuals shall conform to the requirements set forth in the 

General Conditions and Division 1. 

C. Spare parts lists shall indicate sizes, quantities, and part numbers of the items to be 

furnished. Terms such as “1 lot of packing material” shall not be acceptable. 

D. Other applicable submittals, as required elsewhere in the Contract Documents. 

1.05 DELIVERY, STORAGE, AND HANDLING 

A. The Contractor shall deliver, store, and handle the equipment and materials provided 

under this Specification as specified in Section 01 61 00 – Product Requirements and 

Options. 

B. Foodservice equipment shall be stored in a dry and protected area in original boxes. 

PART 2 – PRODUCTS  

2.01 MANUFACTURERS 

A. All Foodservice equipment model numbers provided are as manufactured by General 

Electric (basis of design) in stainless steel finish. The Foodservice equipment shall be 

provided from the same manufacturer for all Foodservice equipment specified.  For any 

discontinued models after award of contract an equivalent model shall be furnished that 

matches the specified models performance, material and design layout. Equivalent 

manufacturers are as follows: 

B. Kenmore Elite, NY 

C. Amana Avanti, MI  

2.02 MATERIALS 

A. Full-Size Refrigerator: Provide one (1) full-size ADA compliant refrigerator built to UL 

certified compliance specifications.  Provide Stainless Steel model of highest available 

EER rating and Energy Star ($41 year operational cost per Governmental Energy Star 

Rating System). Basis of Design: Profile Series Refrigerator Model GYE22GYNFS by 

General Electric or approved equal with the following features:.  

1. Minimum 22.1 cubic foot capacity, counter depth  

2. Color LCD controls with touch screen,  
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3. Frost-proof freezer with automatic defrost system 

4. Interior fittings:Two vegetable baskets, adjustable shelves, door shelves. 

5. Door integrated water and ice dispenser. 

6. Advanced Water Filtration System   

7. Refrigerator to include four fixed rollers or adjustable leg levelers.  

8. Handle treated with Microban Antimicrobial Technology 

B. Under-Counter Refrigerator: Provide two (2) under-counter ADA compliant refrigerators 

built to UL certified compliance specifications. Provide Stainless Steel model of highest 

available EER rating and Energy Star ($41 year operational cost per Governmental 

Energy Star Rating System). Basis of Design: Profile Compact Refrigerator Model 

GME04GLKLB by General Electric or approved equal with the following features:  

1. Minimum 4.4 cubic foot capacity  

2. Frost-proof freezer 

3. Interior fittings: Adjustable shelves, door shelves. 

4. Refrigerator to include four fixed rollers or adjustable leg levelers.  

5. Handle treated with Microban Antimicrobial Technology 

C. Built-in Microwave Oven: Provide three (3) built-in microwaves with trim kits built to UL 

certified compliance specifications.  Basis of Design: Profile Model No.: PEB9159SJSS 

ADA Compliant, by General Electric or approved equal with the following features:.  

1. Microwave/Convection Cooking 

2. Removable Oven Racks 

3. Sensor Cooking Controls. 

4. Appearance: Stainless Steel 

5. Capacity: 1.5 cubic foot 

6. Cooking Watts:  1,000 W, 10 power levels 
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PART 3 – EXECUTION  

3.01 INSTALLATION 

A. Installation of equipment and materials provided under this Specification shall be in 

accordance with the manufacturer’s recommendations and the requirements specified in 

Division 1.  

B. Coordinate equipment installations with Section 06 41 00 – Architectural Wood 

Casework. 

3.02 FIELD TESTING 

A. Before and after installation, inspect each piece of kitchen equipment for compliance 

with specified requirements. 

B. After completing installation, field test each piece of equipment to demonstrate proper 

operation and verify performance. 

C. Inspection and testing shall be conducted in the presence of the Engineer. 

D. Repair or remove and replace defective work as directed on completion of installation. 

END OF SECTION 
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SECTION 11 53 00 

LABORATORY EQUIPMENT 

PART 1 – GENERAL 

1.1 WORK INCLUDED 

A. The Contractor shall furnish, install, and place into satisfactory operation Laboratory 

Equipment and appliances shown on the Contract Drawings and specified herein. 

B. Section includes: 

1. AAB Compliant Laboratory equipment consisting of but not limited to the following: 

a. Scheduled Equipment on Drawings 

b. Full-size and Under-counter Refrigerators and Freezers 

c. Icemakers 

d. Dishwashers 

e. Incubators 

f. Colony Counter 

g. Autoclaves 

h. Drying Ovens 

i. Ventilation Enclosure 

1.2 RELATED SPECIFICATIONS 

A. Section 12 35 53 – Steel Laboratory Cabinets and Accessories 

B. Division 22 – Plumbing  

C. Division 23 – Heating Ventilating and Air Conditioning 

D. Division 26 – Electrical  

1.3 REFERENCE SPECIFICATIONS, CODES AND STANDARDS 

A. MSBC Massachusetts State Building Code  

B. MAAB Massachusetts Accessibility Code 521 CMR: Architectural Access Board (AAB) 
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C. ANSI/ICC A117.1 Accessible and Usable Buildings and Facilities 

D. American Public Health Association (APHA). 

E. ASHRAE 110-95 – Method of Testing Performance of Laboratory Fume Hoods. 

F. ASTM E-84 – Flame Spread Surface Burning Characteristics of Building Materials. 

G. American Water Works Association (AWWA). 

H. U.S. Environmental Protection Agency (U.S. EPA). 

I. Water Environment Federation (WEF). 

J. Clean Water Act and Safety Drinking Water Act Regulations. 

1.4 SYSTEM DESCRIPTION 

A. Laboratory equipment is scheduled and shown in the Drawings.  

B. Equipment shall be purchased with all accessories required for full operationality. 

C. Equipment shall be provided with one year of manufacturer’s support and recalibration 

as required. 

D. Provide training on the proper operation of each piece of equipment. Training shall be 

with the manufacturer’s technical representative. Training shall include maintenance 

routines, and replacement of filters and other parts that require routine maintenance or 

replacement. 

E. Provide spare parts for each piece of equipment. Spare parts shall be defined as any 

part that needs routine maintenance such as filters, and other parts that are replaced or 

recommended to be replaced in the first two years of operation. Provide a minimum of 

six-months of spare parts. 

F. Emergency shower and eyewash materials and installation are not included in this 

Specification and are specified in Division 22 – Plumbing.  

1.5 SUBMITTALS 

A. In accordance with the procedures and requirements set forth in the General Conditions 

and in applicable provisions of Division 1, the Contractor shall obtain from the equipment 

manufacturer and shall submit the following: 

1. Product Data and  Installation Drawings. 

2. Operation and Maintenance Manuals. 
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3. The manufacturer’s technical representative that will service and repair each piece 

of laboratory equipment. 

4. Warranty information for each piece of laboratory equipment. 

B. Operation and maintenance manuals shall conform to the requirements set forth in the 

General Conditions and Division 01. 

1. Prior notification of shop tests shall be submitted for all equipment, shall be as 

specified in the General Conditions, and shall include, but not be limited to, a 

description of the proposed testing facilities and procedures. 

2. Operation and maintenance manuals shall include as-built wiring diagrams and 

component lists for all laboratory equipment. 

3. The manufacturer’s technical representative shall provide calibration and training 

to the staff on proper operation of equipment. 

C. Other applicable submittals, as required elsewhere in the Contract Documents. 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. The Contractor shall deliver, store, and handle the equipment and materials provided 

under this Specification as specified in Division 01. 

B. Laboratory equipment shall be stored in a dry and protected area in original boxes. 

C. Equipment shall be delivered as close as possible to the installation date to ensure 

warranties dates are aligned with beneficial use of equipment. 

PART 2 – PRODUCTS  

2.1 MANUFACTURERS 

A. All Laboratory equipment model numbers provided are per Basis of Design manufacturer 

indicated. For any discontinued models after award of contract an equivalent model shall 

be furnished that matches the specified model's performance, material, and design 

layout. 

B. Laboratory Full Size and Under-Counter Refrigerators, Freezer: 

1. American Biotech Supply 

2. Thermo Fisher Scientific 

3. Helmer Scientific 

4. Or equal 
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C. Laboratory Icemaker: 

1. Manitowoc 

2. Scotsman 

3. MoTak 

4. Or equal 

D. Laboratory Dishwasher: 

1. Miele 

2. Labconco 

3. VWR International  

4. Or equal 

E. Laboratory Incubator: 

1. Binder Incubator Model BF115 or BF260, 

2. Thermo Fisher Scientific Model 51028135 178L, 

3. Or equal 

F. Laboratory Colony Counter: 

1. Reichert Darkfield Quebec Colony Counter, 

2. Or equal  

3. THIS IS A PROPRIETARY ITEM 

G. Laboratory Autoclaves provide one of each listed below: 

1. Tuttnauer Brinkmann Autoclave Model 2540 EAP, 

2. Tuttnauer Autoclave Model 5075 ELP, 

3. Or equal 

4. THESE ARE PROPRIETARY ITEMS 

H. Laboratory Drying Oven: 

1. Binder Model 53FD, 
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2. Thermo Fisher Scientific 51028112 65L 

3. Thermo Fisher Scientific 51028113 105L 

4. Or equal 

I. Ventilation Enclosure 

1. Labconco 

2. Cleatech 

3. HEMCO 

4. Sentry Air Systems 

2.2 LABORATORY REFRIGERATORS AND FREEZER 

A. Laboratory Single Door Refrigerator: Provide one (1) laboratory solid door refrigerator 

with forced draft air circulation, insulated cabinet and doors, microprocessor temperature 

control with LED display, safeguard alarms, battery backup, and Energy Star Certified. 

Basis of Design Model ABT-23S-TS as manufactured by American Biotech Supply or 

approved equal with the following features: 

1. Capacity: 23 cubic foot minimum 

2. Size: 26-7/8-inch wide by 34-3/4-inch deep by 81-3/4-inch high 

3. Door: Single swing solid, self-closing, right hinged door with magnetic gaskets for 

positive seal 

4. Shelves:  Four (4) adjustable shelves with guard rail on back 

5. Mounting and Installation: 4 preinstalled swivel casters, front casters locking 

6. Interior lighting: Shielded, switched LED lighting, full coverage, balanced spectrum 

7. Finish: Stainless steel 

8. Electrical: 3 Amps, 1/5 HP 

9. Adjustable Temperature Range: 1°C to 10°C 

10. Agency Listing and Certification: ETL, C-ETL listed and certified to UL471 

standard, hydrocarbon refrigerant safety, Energy Star Certified 

11. Alarms: audible and visual, sensor error, power failure, door ajar, low battery 
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B. Laboratory Double Door Refrigerator: Provide one (1) laboratory solid door refrigerator 

with forced draft air circulation, insulated cabinet and doors, microprocessor temperature 

control with LED display, safeguard alarms, battery backup, and Energy Star Certified. 

Basis of Design Model ABT-HC-49S-TS as manufactured by American Biotech Supply 

or approved equal with the following features: 

1. Capacity: 49 cubic foot minimum 

2. Size: 54-inch wide by 34-3/4-inch deep by 81-3/4-inch high 

3. Door: Double swing solid, self-closing, right and left hinged doors with magnetic 

gaskets for positive seal 

4. Shelves:  Eight (8) adjustable shelves with guard rail on back 

5. Mounting and Installation: 4 preinstalled swivel casters, front casters locking 

6. Interior lighting: Shielded, switched LED lighting, full coverage, balanced spectrum 

7. Finish: Stainless steel 

8. Electrical: 4.5 Amps, 1/4 HP 

9. Adjustable Temperature Range: 1°C to 10°C 

10. Agency Listing and Certification: ETL, C-ETL listed and certified to UL471 

standard, hydrocarbon refrigerant safety, Energy Star Certified 

11. Alarms: audible and visual, sensor error, power failure, door ajar, low battery 

C. Laboratory Under-Counter Refrigerator: Provide laboratory grade under-counter Built-in 

Refrigerator with forced draft air circulation, insulated cabinet and doors, microprocessor 

temperature control with digital display, safeguard alarms, and Energy Star Certified. 

Basis of Design Model ABT-HC-UCBI-0404SS-ADA as manufactured by American 

Biotech Supply, or approved equal with the following features: 

1. Capacity: 4.5 cubic foot 

2. Size: 23-3/4-inch wide by 24-1/2-inch deep by 33-3/8-inch high 

3. Door: Single swing solid, self-closing hinged door with magnetic gasket for positive 

seal 

4. Shelves: Three (two adjustable, one fixed) with guard rail 

5. Mounting and Installation: 4 preinstalled leveling legs 

6. Finish: Stainless steel 
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7. Electrical: 1.75 Amps, 1/8 HP 

8. Adjustable Temperature Range: 1°C to 10°C 

9. Agency Listing and Certification: ETL, C-ETL listed and certified to UL471 

standard, hydrocarbon refrigerant safety, Energy Star Certified 

10. Alarms: audible and visual high and low temperature alarms 

D. Laboratory Under-Counter Freezer: Provide laboratory grade under-counter Built-in 

Freezer with forced draft air circulation, insulated cabinet and doors, microprocessor 

temperature control with digital display, safeguard alarms, and Energy Star Certified. 

Basis of Design Model ABT-HC-UCBI-0420SS-ADA as manufactured by American 

Biotech Supply, or approved equal with the following features: 

1. Capacity: 4.2 cubic foot 

2. Size: 23-3/4-inch wide by 24-1/2-inch deep by 33-3/8-inch high 

3. Door: Single swing solid, self-closing hinged door with magnetic gasket for positive 

seal 

4. Shelves: Two fixed 

5. Mounting and Installation: 4 preinstalled leveling legs 

6. Finish: Stainless steel 

7. Electrical: 1.5 Amps, 1/8 HP 

8. Adjustable Temperature Range: -15°C to -25°C 

9. Agency Listing and Certification: ETL, C-ETL listed and certified to UL471 

standard, hydrocarbon refrigerant safety, Energy Star Certified 

10. Alarms: audible and visual high and low temperature alarms 

E. Laboratory Icemaker: Provide under-counter Built-in Icemaker with storage bin, sliding 

door, air-cooled condenser with front air intake and exhaust, removable air filter, digital 

controller, and Energy Star Certified. Basis of Design Model Scotsman CU0920 or 

approved equal with the following features: 

1. Capacity: 100 lb. per day, 57 lb. stored 

2. Size: 20-inch wide by 24-inch deep by 32-inch high (less legs) 

3. Mounting and Installation: Floor mount kit for under-counter installation 

4. Finish: Stainless steel exterior with polyethylene interior 
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5. Electrical: 115 Volts, 60 Hz, single phase 

6. Water Temperature Range: 40°F to 100°F 

7. Agency Listing and Certification: ETL, C-ETL listed and certified to UL563 

standard, hydrocarbon refrigerant safety, Energy Star Certified 

2.3 LABORATORY DISHWASHER 

Provide Model number PG 8583 as manufactured by Miele or approved equal. Provide unit 

with microprocessor control unit with pre-set wash programs and programmable 

functions that allow adjustable temperature functions. Adjustable temperature between 

40-93 degrees C for both the wash and rinse cycle. Multi-jet spray arm in base and 

upper basket. Provide units with circulation pump able to deliver 106 gals/min. Exterior 

of unit to be Type 304 stainless steel with a brushed finish. Interior finishes to include 

Type 304 stainless steel for sides, back and top and Type 316 stainless steel for bottom 

and door. Provide unit with three water connections to accept hot water, cold water and 

DI water. Provide unit with drain capable of draining 2.5 gallons per minute. Equip unit 

with the following: a dual pump design to eliminate cross contamination and increase 

pump life; built-in automatic door powder dispenser; optional C DOS 60 liquid detergent 

dispenser with pump module and 5 liter reservoir; integral liquid acid dispenser with 

pump and 5-liter reservoir; built-in water softener with automatic regeneration program; 

two stainless steel roll-in roll-out 20”x20” insert racks; triple filter screen protection for 

circulation pump, built-in circuit breakers for heaters and main circulation pump and quit 

operation less than 68 db A. Provide unit with 208-220V. 60Hz, 20 Amps operating load. 

2.4 VENTILATION ENCLOSURE 

A. Provide nominal 24”x24”x30” high vented enclosure with one 8” duct port. Provide with 

¼” minimum clear polycarbonate tilt-up sash. Enclosure walls shall be formed from ¼” 

thick polypropylene or manufacturer’s standard chemical resistant enclosure material. 

Provide with interior LED light, airflow monitor. 

PART 3 – EXECUTION  

3.1 INSTALLATION 

A. Installation of equipment and materials provided under this Specification shall be in 

accordance with the manufacturer’s recommendations and the requirements specified in 

Division 01.  

B. Coordinate equipment installations with Section 12 35 53 – Steel Laboratory Cabinets 

and Accessories. 
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3.2 CALIBRATION / FIELD TESTING / TRAINING 

A. Before and after installation, inspect each piece of Laboratory equipment for compliance 

with specified requirements. 

B. After completing installation, field test each piece of equipment to demonstrate proper 

operation and verify performance. Calibrate equipment as required for laboratory. 

Inspection and testing shall be conducted in the presence of the Engineer. 

C. Repair or remove and replace defective work as directed on completion of installation. 

D. Conduct training with Owner’s staff in the presence of the Engineer. 

3.3 ADJUSTING / PROTECTION / CLEANUP 

A. System components which are dislodged, damaged, expanded, broken, penetrated, or 

crushed by subsequent installation operations or damaged by detrimental weather shall 

be immediately replaced with undamaged material in compliance with the Specifications 

and properly protected as specified. 

B. All hardware shall be adjusted for smooth operation. 

C. After installation, all equipment shall be cleaned and left in a neat condition. Units shall 

be cleaned using materials and processes as recommended by the manufacturer. 

 

END OF SECTION
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SECTION 12 24 13 

ROLLER WINDOW SHADES 

PART 1 – GENERAL 

1.01 SUMMARY 

A. Roller Window Shades as specified herein shall include, but not be limited to, extruded 

aluminum track, nylon carriers, chains, shade cloth and appurtenances. 

1.02 PAYMENT 

A. There is no separate payment provision for this Section. 

1.03 RELATED SECTIONS 

A. Section 08 41 13 – Aluminum-Framed Entrances and Storefront 

1.04 REFERENCES 

A. Not Used. 

1.05 DESCRIPTION 

A. Not Used. 

1.06 QUALITY ASSURANCE 

A. Roller Window Shades shall be manufactured by a company specializing in fabricating 

the products specified in this Section with a minimum of three years documented 

experience. 

1.07 SUBMITTALS 

A. The Contractor shall submit the following in accordance with Section 01 33 00 – 

Submittal Procedures. 

B. Product Data:  The Contractor shall submit copies of specifications, installation 

instructions and general recommendations from the drapery track manufacturer. 

Manufacturer's data substantiating that the materials comply with the requirements shall 

be included. 

C. Working Drawings:  The Contractor shall submit Working Drawings which shall show 

product assembly, layout for each opening and installation details. 
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1.08 DELVERY, STORAGE, AND HANDLING 

A. Delivery of Materials: 

1. Materials shall not be delivered to the project site before the time of installation. 

2. Materials shall be delivered in sufficient quantities to allow continuity of the Work. 

B. Storage of Materials: 

1. Materials shall be stored in original, undamaged containers with manufacturer's 

labels and seals intact. 

2. All materials shall be stored in a dry, enclosed area, off the ground and away from 

all possible contact with water, ice or snow. 

3. Damage to materials during storage shall be prevented primarily by minimizing the 

amount of time they are stored at the site before being incorporated into 

construction systems. 

C. Handling of Materials: 

1. Materials shall be handled carefully in order to avoid damage or breakage. 

2. Materials shall not be exposed to detrimental conditions or physical damage. 

Materials which are so exposed shall be permanently removed from the site and 

shall not be incorporated into the Work. 

3. Materials shall be handled in such a manner so as to prevent inclusion of foreign 

materials. 

4. Packages or containers shall not be opened until all necessary preparatory work is 

complete and installation is to begin immediately.  Materials shall not be allowed to 

become wet or soiled or covered with ice or snow. 

1.09 SPARE PARTS, SPECIAL TOOLS, AND SUPPLIES 

A. Not Used. 

1.10 SPECIAL WARRANTY PROVISIONS / GUARANTEE PERIODS 

A. Manufacturer shall ensure its products against defects in materials and workmanship up 

to 25 years. 
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PART 2 – PRODUCTS 

2.01 MANUFACTURERS 

A. MechoShade, Inc., 42-02 35th Street, Long Island City, NY 11101, Telephone: 718 729 

2020; 

B. Graber Blinds - Lightweaves Roller Shades, 8467 Route 405 Highway South,  

PO Box 500, Montgomery, PA 17752; 

C. Hunter Douglas, 1 Blue Hill Plaza, NY 10965; 

D. Or Approved Equal.  

2.02 MATERIALS / EQUIPMENT 

A. Track shall be of extruded aluminum and shall be a heavy duty track for bi-parting or 

side stacking operations. MechoShade, Inc, Mecho/5 with fascia “Basis of Design”. 

B. Track brackets shall be of formed steel, and shall be furnished with screws and inserts 

as necessary for attachment to wall or ceiling as shown on the Contract Drawings. 

C. Carriers shall be nylon roller type and shall be furnished three per foot of track length. 

D. Cord shall be a continuous loop chain which shall be looped through a wall-mounted, 

spring-tensioned pulley. 

E. Tension pulley shall consist of nylon rollers mounted in a metal retainer, fixed with a 

spring-loaded tension wall bracket. 

F. Track Enclosure: Track enclosure shall be a pre-finished, formed aluminum box, which 

shall be internally fitted with hardware as required for operation. 

G. Mechoshade (Basis of Design) Shade cloth: ThermoVeil Series as selected by Architect 

Twill Weave. Choice of openness of shade cloth shall be made from four choices from 

complete line of weave openness. Material shall not support growth of microorganisms. 

Flame retardant pass ASTM E 84 and State of Massachusetts  Building Code 

requirements. 

2.03 FABRICATION / ASSEMBLING / FINISHES 

A. All exposed track surfaces shall be finished shall be chosen from the manufacturer's 

standard and premium baked enamel finish colors. 

2.04 SOURCE QUALITY CONTROL / SHOP TESTS 

A. Not Used. 
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PART 3 – EXECUTION 

3.01 EXAMINATION / PREPARATION 

A. The Contractor shall verify that areas to receive drapery track are properly prepared and 

completed to final elevation. 

3.02 INSTALLATION 

A. Drapery track shall be installed in accordance with the manufacturer's instructions and 

approved Working Drawings. 

B. Drapery track shall be installed in accordance with the manufacturer's instructions and 

approved Working Drawings. 

C. Track support brackets shall be mounted on solid backing. Where mounting location 

does not align with solid backing, expanding anchors shall be used at each screw hole 

location. 

D. Tension pulley shall be anchored to wall. 

3.03 FIELD TESTING / QUALITY CONTROL 

A. All components of the Work shall be protected from detrimental weather and damage 

until construction operations are completed and acceptable to Engineer. 

3.04 STARTUP / DEMONSTRATION 

A. Not Used. 

3.05 ADJUSTING / PROTECTION / CLEANUP 

A. System components which are dislodged, damaged, expanded, broken, penetrated or 

crushed by subsequent installation operations or damaged by detrimental weather shall 

be immediately replaced with undamaged material in compliance with the Specifications 

and properly protected as specified. 

B. All drapery hardware shall be adjusted for smooth operation. 

C. After installation, drapery track shall be cleaned and left in a neat condition. Units shall 

be cleaned using materials and processes as recommended by the manufacturer. 

END OF SECTION 
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SECTION 12 35 53 

STEEL LABORATORY CABINETS AND ACCESSORIES 

PART 1 – GENERAL 

1.1 THE REQUIREMENT 

A. Furnish and install laboratory furniture, including base and wall cabinets with end panels; 

service shelves, ledges and decks; tops of epoxy resin, sink basins, service fixtures as 

specified and/or shown or scheduled on Drawings together with all miscellaneous items 

required for a complete and operational laboratory. 

B. Furnish and install fume hoods  including all accessories required for a fully functional 

fume hood. Provide with ceiling closure. 

C. Coordinate and provide all necessary cutouts and openings for plumbing and electrical 

services as well as all filler panels and scribe strips as required where equipment abuts 

wall and corner conditions in order to obtain a completely enclosed assembly. 

D. Coordinate final mechanical, electrical, and plumbing connections with other trades. 

E. Coordinate support of laboratory equipment and provide filler (scribe) members to allow 

undercounter equipment to fit into openings. 

1.2 RELATED WORK SPECIFIED ELSEWHERE 

A. Section 09 30 00 – Tiling 

B. Section 09 74 50 – Resinous Flooring. 

C. Section 11 53 00 - Laboratory Equipment 

D. Division 22 –Plumbing 

E. Division 26 – Electrical 

1.3 REFERENCES SPECIFICATIONS, CODES AND STANDARDS 

A. Without limiting the generality of these specifications Work shall conform to the 

applicable requirements of the following documents: 

1. SEFA 1 – Laboratory Fume Hoods 

2. SEFA 3 - Work Surfaces 

3. SEFA 8 – Scientific Equipment and Furniture Association 
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4. ANSI Z 9.5 - Laboratory Ventilation 

5. NFPA 45 – Standard on fire Protection for Laboratories Using Chemicals 

1.4 SUBMITTALS 

A. In accordance with the procedures and requirements set forth in Section 01 33 00 –

Submittal Procedures, submit the following: 

1. Shop Drawings 

a. Product Data: Provide dimensions and construction, equipment capacities, 

physical dimensions, utility and service requirements and locations, and 

point loads. 

b. Manufacturer's Installation Instructions: Indicate installation requirements. 

c. Location Plan: Indicate casework and equipment locations, large scale 

plans, elevations, cross sections, rough in and anchor placement dimensions 

and tolerances, and clearances required. Provide countertop drawings 

showing all proposed joints. 

d. Wiring Diagrams: Comprehensive schematic diagrams showing wiring for 

each individual item of electrical equipment and all interconnecting wiring. 

Shop drawing(s) with indicated electrical devices and wiring identification 

shall be provided by the hood manufacturer to ensure proper hood electrical 

connections and operation. 

2. Samples: Submit two samples of each type of exposed surfaces, illustrating color 

and finish. 

3. Manufacturer's Certificate: Certify that Products meet or exceed specified 

requirements. 

4. Operation Data: Include description of equipment operation, adjusting and testing 

required. 

5. Maintenance Data: Identify system maintenance requirements, servicing cycles, 

lubrication types required and local spare part sources. 

1.5 SERVICES OF MANUFACTURER'S REPRESENTATIVE 

A. Furnish qualified field representative of the manufacturers to supervise the installation of 

laboratory furniture. 

B. Provide training on proper operation of fume hood. 

C. Calibrate fume hood to ensure proper air flow and operation. 

0
5
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1.6 QUALITY ASSURANCE 

A. Provide casework, accessories, work tops, fume hoods, and other built-in work to assure 

proper staging, shipment from a single steel laboratory contractor. 

B. Provide certification that furniture meets the performance requirements described in 

SEFA 8. 

C. Installers shall have at least 5 years of experience and certified by the manufacturer. 

D. All materials used and work performed must conform to the laws and ordinances of the 

state/commonwealth, municipality, or other political subdivision within which work under 

this contract is performed.  

1.7 PROJECT CONDITIONS 

A. Do not deliver or install equipment until the following conditions have been met: 

1. Windows and doors are installed and the building is secure and weather tight. 

2. Ceiling, overhead ductwork and lighting are installed. 

3. Painting is completed and flooring is installed. 

1.8 DELIVERY, STORAGE AND HANDLING 

A. Deliver laboratory furniture to the job site and protect same by adequate means against 

damage during handling, storage and installation. 

PART 2 – PRODUCTS 

2.1 MANUFACTURERS 

A. Subject to compliance with the Specifications, provide products from one of the following 

manufacturers: 

1.  Kewaunee Scientific (Basis of Design) 

2. ICI Scientific 

3. Mott Manufacturing 

2.2 CASEWORK DESIGN REQUIREMENTS 

A. Flush construction: Surfaces of doors, drawers and panel faces shall align with cabinet 

fronts without overlap of case ends, top or bottom rails. Horizontal and vertical case shell 
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members (panels, top rails and bottoms) shall meet in the same plane without overlap, 

cracks or crevices. 

B. Slimline styling: Front width of end panels 3/4" and front height of top and bottom 

members 1". 

C. Self-supporting units: Completely welded shell assembly without applied panels at ends, 

backs or bottoms, so that cases can be used interchangeably or as a single, stand-alone 

unit. 

D. Interior of case units: Easily cleanable, flush interior. Base cabinets, 30" and wider, with 

double swinging doors shall provide full access to complete interior without center 

vertical post. 

E. Drawers: Sized on a modular basis for interchange to meet varying storage needs and 

designed to be easily removable in field without the use of special tools. 

F. Case openings: Rabbeted like joints all four sides of case opening for hinged doors and 

two sides for sliding doors in order to provide dust resistant case. 

G. Framed glazed doors: Identical in construction, hardware and installation to solid panel 

doors. Design frame glazed doors to be removable for glass replacement. 

H. Structural performance requirements: Casework components shall withstand the 

following minimum loads without damage to the component or to the casework 

operation: 

1. Steel base unit load capacity: 500 lbs. per lineal foot. 

2. Suspended units: 300 lbs. 

3. Drawers in a cabinet: 150 lbs. 

4. Utility tables (4 legged): 300 lbs. 

5. Hanging wall cases: 300 lbs. 

6. Load capacity for shelves of base units, wall cases and tall cases: 100 lbs. 

2.3 CASEWORK MATERIALS 

A. Sheet steel: Mild, cold rolled and leveled unfinished steel. 

B. Minimum Gauges 

1. 20 gauge: Solid door interior panels, drawer fronts, scribing strips, filler panels, 

enclosures, drawer bodies, shelves, security panels and sloping tops. 
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2. 18 gauge: Case tops, ends, bottoms, bases, backs, vertical posts, uprights, glazed 

door members, door exterior panels and access panels. 

3. 16 gauge: Top front rails, top rear gussets, intermediate horizontal rails, table legs 

and frames, leg rails and stretchers. 

4. 14 gauge: Drawer suspensions, door and case hinge reinforcements and front 

corner reinforcements. 

5. 11 gauge: Table leg corner brackets and gussets for leveling screws. 

C. Glass for glazed swinging and sliding doors : 6 mm Clear Safety Glass (unframed). 

2.4 CASEWORK FABRICATION 

A. Base Units and Cases 

1. Base units and wall cases: End panels and back reinforced with internal 

reinforcing front and rear posts. 

2. 49" and 84" high cases: Formed end panels with front and rear reinforcing post 

channels; back shall be formed steel panel, recessed 3/4" for mounting purposes. 

3. Posts: Front post fully closed with full height reinforcing upright. Shelf adjustment 

holes in front and rear posts shall be perfectly aligned for level setting, adjustable 

to 1/2" o.c. 

4. Secure intersection of case members with spot and arc welds. Provide gusset 

reinforcement at front corners. 

5. Base unit backs: Provide drawer units without backs and cupboard units with 

removable backs for access to services behind units. 

6. Bottoms: Base units and 25", 31", 37" and 49" high wall cases shall have one-

piece bottom with front edge formed into front rail, rabbeted as required for 

swinging doors and drawers and flush design for sliding doors. 

7. Top rail for base units: Interlock with end panels, flush with front of unit. 

8. Horizontal intermediate rails: Recessed behind doors and drawer fronts. 

9. Base for base units: 4" high x 3" deep with formed steel base and 11 ga. die 

formed steel gussets at corners. Provide 3/8" diameter leveling screw with integral 

bottom flange of minimum 0.56 sq. in. area at each corner, accessible through 

openings in toe space. 

10. Tops of wall cases: One piece, with front edge formed into front rail. 

La
st

 M
od

ifi
ed

: 0
2/

28
/2

02
4 

at
 1

0:
41

A
M

 E
S

T



 

90398-004/February 2024 12 35 53-6  Steel Laboratory Cabinets and 

Accessories 

B. Drawers 

1. Drawer fronts: 3/4" thick, double wall construction, prepainted prior to assembly 

and sound deadened. 

2. Drawer Bodies: Bottom and sides formed into one-piece center section with 

bottom and sides coved and formed top edges. Front and back panels spot welded 

to center section. 

3. Drawer suspension: Heavy duty coved raceways for both case and drawer with 

nylon tired, ball bearing rollers; self-centering and self-closing when open to within 

3" of the closed position. 

4. Provide drawer with rubber bumpers. Friction centering devices are not 

acceptable. 

C. Doors 

1. Solid panel doors: 3/4" thick, double wall, telescoping box steel construction with 

interior prepainted and sound deadened, top corners welded and ground smooth. 

Reinforce interior of front panel with welded steel hat channels. Hinges with 

screws to internal 14 gauge reinforcing in case and door. Hinges shall be 

removable; welding of hinges not acceptable. Doors shall close against rubber 

bumpers.  

2. Frame glazed doors: Outer head to be one-piece construction. Inner head to 

consist of top, bottom and side framing members which are removable for 

installation or replacement of glass. Provide continuous vinyl glazing retainer to 

receive glass. In all other respects, framed glazed door construction and quality 

shall match solid panel doors. 

D. Shelves 

1. Form front and back edges down and back 3/4". Form ends down 3/4". 

2. Reinforce shelves over 36" long with welded hat channel reinforcement the full 

width of shelf. 

3. Pull out shelves: Same suspension as specified for drawers. 

E. Base molding: 4" high with molded corners  

F. Hardware 

1. Drawer and hinged door pulls: Clear anodized extruded aluminum, screw attached 

on 4" centers. 

2. Pull Location: Horizontal at drawers, vertical at doors. 
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3. Sliding door pulls: Recessed stainless steel, styled and sized to harmonize with 

drawer pulls. 

4. Hinges: Institutional type, five knuckle projecting barrel hinges, minimum 2-1/2" 

long, type 302 or 304 stainless steel. Provide two hinges for doors up to 36" high; 

three hinges for doors over 36" high. Drill each leaf for three screw attachment to 

door and frame. 

5. Door catches: Adjustable type, spring actuated nylon roller catches. 

6. Elbow catches: Spring type of cadmium plated steel, with strike of suitable design. 

7. Shelf clips: Die formed steel, zinc plated, designed to engage in shelf adjustment 

holes. 

2.5 SPECIAL PURPOSE ACID AND BASE CABINETS  

A. Acid and base cabinets shall be designed as base cabinets below fume hoods. Design 

cabinets in that same manner as other casework except for a chemically resistant liner 

completely covering the interior, Liner shall be ¼" thick,and molded into a seamless 

liner. Bottom shall have a 1” lip to contain spills. Each door shall be provided with 

louvers top and bottom and have a 1/8” minimum liner. Each cabinet shall be vented in 

the fume hood above. Provide a minimum 1 ½" vent pipe. 

2.6 SPECIAL PURPOSE STORAGE CABINETS 

A. Solvent Storage Cabinets: Specifically designed for the storage of flammable and 

combustible liquids. Base construction upon the requirements listed by UFC, OSHA and 

NFPA No. 30 – 1993. Provide UL approved cabinets with label. Fabricate bottoms, top, 

sides and doors of 18-gauge steel and double panel construction with a 11/2" air space 

between panels. Weld or screw joints to provide a rigid enclosure. Provide doors with 

full-length stainless steel piano hinges and fully insulated. Provide selfclosing and 

synchronized doors so that both doors will always fully close. Equip right hand door with 

a threepoint latching system that automatically engages when the doors close. Each 

door is equipped with a fusiblelink holdopen feature that will ensure the door closes 

should the temperature outside the cabinet exceed 165 degrees Fahrenheit. Units 24" 

long have only one door, selfclosing, and equipped with a threepoint latching system and 

holdopen feature. A 2" deep liquid tight pan that covers the entire bottom of the cabinet 

shall be furnished to contain liquid leaks and spills. A fulldepth adjustable shelf is also 

provided. The shelf is perforated to allow air circulation within the cabinet. Two 

diametrically opposed vents with spark screens are provided in the back of the cabinet 

as well as a grounding screw. The cabinet shall have interior finish same as exterior. 

The cabinet shall be labeled: "FLAMMABLE  KEEP FIRE AWAY".  
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2.7 FULL HEIGHT CABINETS 

A. Swinging door full height storage cabinets shall have a completely finished interior same 

as exterior. 

B. End uprights shall be formed at the front in a 1" channel formation with the inside flange 

formed to provide a 31/32" x 1/2" door recess. The back of the upright shall be formed to 

a 2-1/2" formation. A 14-gauge hinge reinforcement, same as specified for BASE 

CABINETS, shall be welded to inner side of front uprights. 

C. Cabinet tops shall be formed into a 1" x 1-3/16" channel shape at front, with a 31/32" x 

1/2" offset for door recess, and with flange at rear and sides for electro-welding cabinet 

top to cabinet back and ends. 

D. Cabinet bottoms for storage cabinets shall have both sides and back formed up with a 

radius between flange and bottom to provide ease of cleaning and shall be offset in front 

to provide a door recess rabbet for dust stop. Cabinet bottoms shall be formed to provide 

a flush 1" face rail with a return flange to give a 9/16" deep x 5" high toe space. 

E. Cabinet backs shall be welded to the top, bottom and ends. Backs shall be perforated for 

shelf adjustment holes on not more than 1" centers. Holes shall be set in a channel 

formation in cabinet back and enclosed by end uprights. 

F. Adjustable shelves shall be formed down 3/4", returned back 7/8" and up 1/4" into a 

channel formation front and rear, formed down 3/4" at each end, shelves over 42" long 

shall be further reinforced with a channel formation welded to underside of shelf. 

G. Toe space rails shall interlock in back of bottom rail and with end panel to provide a 

welding plate, and shall extend to the floor with a flange turned back 11/2" and turned up 

3/8" for support. 

H. Glazed swinging doors shall consist of a 3/4" thick by 21/2" wide frame made up of an 

inner and outer shape. The outer member shall be an 18 gauge steel rolled shape 

having a 7/16" x 3/8" offset at rear inner edge, a 5/16" radius around the perimeter of the 

glass and a 3/4" x 1/2" channel formation at the outer perimeter of the door. The glass 

shall be held in place by a rigid aluminum extrusion. Door framing shall have mitered 

corners, welded and ground smooth before paint coat. The outer stiles of each door shall 

be slotted for hinge leaf insertion. A 14-gauge reinforcement shall be welded at hinge 

slot location. The outer stiles of each door shall be pierced for door knobs as described 

under HARDWARE. Both doors shall be provided with rubber bumpers. All doors shall 

be glazed with a 1/8" float glass set into an extruded vinyl channel. 

I. Solid panel swinging doors (twopiece) shall consist of an inner and outer pan formation, 

mechanically assembled after painting. All exterior surfaces shall be welded and ground 

smooth. Inner door pan shall be flanged for mechanical assembly. Door shall have a 14 

gauge hinge reinforcement welded at hinge slot; as well as a fullheight channel 
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formation welded to inner pan. Doors shall be 3/4" thick and contain structural foam 

sound deadening material.  

2.8 STEEL FREE STANDING TABLE CONSTRUCTION 

A. In general, freestanding tables and/or apron and leg assemblies consist of welded leg 

assemblies connected to aprons by mechanical fasteners. 

B. Table apron rails shall be formed of 16-gauge steel. The rails shall be 4" high, formed 

top and bottom into a 1.844" wide channel formation with 3/8" high return. Where 

drawers occur, the apron rails shall provide the required opening.  

C. Table legs shall be 2" square welded tubing. Securely welded to bottom end shall be a 

14-gauge die formed gusset with four flanges. A threaded clinch nut shall accommodate 

a 3/8" 16 x 2-1/2" long adjustment bolt.  

D. Stretchers shall be constructed of 18-gauge steel and furnished where indicated on 

drawings. They shall be formed into a 27/64" x 11/2" channel formation, and secured to 

table legs by a dieformed clip of 16-gauge steel. Clips shall be welded at ends of 

channel.  

E. Table tops shall be as indicated on drawing and by specifications, and all clips, screws 

and parts for fastening top to apron, shall be provided with apron section. Leg shoes for 

table legs shall be furnished with leg assembly. 

2.9 METAL FINISHES 

A. Preparation: Spray clean metal with a heated cleaner/phosphate solution, pretreat with 

iron phosphate spray, water rinse, and neutral final seal. Immediately dry in heated 

ovens, gradually cooled, prior to application of finish. 

B. Application: Electrostatically apply urethane powder coat of selected color and bake in 

controlled high temperature oven to assure a smooth, hard satin finish. Surfaces shall 

have a chemical resistant, high grade laboratory furniture quality finish of the following 

thickness: Liquid dripped, solvent based finishes are not and will not be acceptable. 

1. Exterior and interior exposed surfaces: 1.5 mil average and 1.2 mil min. 

2. Backs of cabinets and other surfaces not exposed to view: 1.2 mil average. 

C. Cabinet Surface Finish Tests: Full compliance with SEFA 8 – 1998 standards.  

1. Independent, third part performance testing must be submitted validating 

compliance to the finish specifications.  

D. Metal Finish Performance Requirements 
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1. Abrasion resistance: Maximum weight loss of 5.5 mg per 100 cycle when tested on 

a Taber Abrasion Tester #E40101 with 1,000 gm wheel pressure and Calibrase 

#CS10 wheel. 

2. Hardness: Surface hardness equivalent to 4H or 5H pencil. 

3. Humidity resistance: Withstand 1,000-hour exposure in saturated humidity at 100 

degrees F. 

4. Moisture Resistance 

a. No visible effect to surface finish after boiling water trickled over test panel 

inclined at 45 degrees for five minutes. 

b. No visible effect to surface finish following 100-hour continuous application 

of a water soaked cellulose sponge, maintained in a wet condition 

throughout the test period. 

5. Adhesion: Score finish surface of test panel with razor blade into 100 squares, 

1/16" x 1/16", cutting completely through the finish but with minimum penetration of 

the substrate, and brush away particles with soft brush. Minimum 95 squares shall 

maintain their finish. 

6. Salt spray: Withstand minimum 200-hour salt spray test. 

E. Chemical Resistance Finish Performance Requirements 

1. Test procedure: A finished test panel shall be laid flat and level on a horizontal 

surface. Chemical spot tests shall be made by applying 10 drops (approximately 

0.5 cm3) of each reagent identified to the surface to be tested. Each reagent spot 

shall be open to the atmosphere. Ambient temperature shall be 68°-72°F (20-

22.2°C). After a test period of one hour, chemicals shall be flushed away with cold 

water and the surface washed with detergent, warm water at 150°F (65.5°C) and 

alcohol to remove surface stains. Surface shall be examined under 100-foot 

candles of illumination.  

2. Evaluation ratings: Change in surface finish and function shall be described by the 

following ratings: 

a. No effect: No detectable change of finish film. 

b. Excellent: Indicates excellent to superior integrity of finish film. Includes no 

effect or slight change in gloss and slight discoloration. 

c. Good: Allows change of gloss or discoloration or surface discoloration while 

retaining integrity of finish film. 
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d. Fair: Objectionable changes in appearance due to slight swelling or change 

in gloss while retaining integrity of finish film. 

e. Poor: Obvious and significant deterioration, including pitting or erosion of 

finish material. 

3. Test results: Chameleon Powder Coat CH (Concentration by weight) 

 

 

Reagent Rating 

Acetic Acid-Glacial, 98% Excellent-sl shadow 

Formic Acid, 88% Excellent-sl shadow 

Hydrochloric Acid, 37% No Effect 

Nitric Acid, 25% No Effect 

Nitric Acid, 60% Excellent-sl yellowing 

Phosphoric Acid, 75% No Effect 

Sulfuric Acid, 25% No Effect 

Sulfuric Acid, 85% Excellent-sl shadow 

Ammonium Hydroxide, 28% No Effect 

Sodium Hydroxide, 10% No Effect 

Sodium Hydroxide, 25% No Effect 

Acetone Excellent-sl shadow 

Sodium Hypochlorite, 5.25% No Effect 

Ethyl Acetate Excellent-sl shadow 

Ethyl Alcohol No Effect 

Ethyl Ether Excellent-sl shadow 

Formaldehyde, 37% No Effect 

Hydrogen Peroxide, 30% No Effect 

Methylethyl Ketone Excellent-sl shadow 

Phenol, 85% Excellent-sl shadow 

Xylene Excellent-sl shadow 
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2.10 EPOXY RESIN WORK SURFACE AND ACCESSORIES 

A. Material: Chemical and abrasion resistant, durable top of one inch thick cast material of 

epoxy resins and inert products, cast flat, with a uniform non-glare black matte finish. 

B. Backsplash curb: Same material as top, 4" high, butt jointed and cemented to top. 

Provide where tops abut wall surfaces. Include end curb where top abuts end wall. 

C. Sinks: molded in one piece with surfaces smooth, corners coved, and bottom sloped to 

outlet, 1½”. Lipped (drop-in style) epoxy sinks to match the epoxy work surfaces. See 

drawings for dimensions. 

D. Bond epoxy sinks installed in epoxy tops to tops and finish to produce an integral unit 

with invisible joint line. 

E. Cup Sinks: Epoxy, 3”x6” nominal size. 

F. Color: black. 

G. Pegboards: Stainless steel with replaceable solid white polypropylene pegs with 

glassware protector base. 4½” stainless steel drip-stop trough with drain located on right 

side. 

H. Reagent ledges: Same material as top. Provide 6" high x 9" wide double-faced units as 

shown on Drawings. Ledge face shall permit installation of service fixtures and top shall 

be removable for access to service utilities.  

2.11 PERFORMANCE REQUIREMENTS FOR EPOXY RESIN MATERIALS 

A. Test procedure: Apply five drops of each reagent to surface and cover with 25mm watch 

glass, convex side down; test volatiles using one ounce bottle stuffed with saturated 

cotton. After 24 hour exposure flush surface, clean, rinse and wipe dry. 

B. Evaluation ratings: Change in surface finish and function shall be described by the 

following ratings:  

1. No Effect: No detectable change in surface material. 

2. Excellent: Slight detectable change in color or gloss, but no change to the function 

or life of the work surface material. 

3. Good: Clearly discernible change in color or gloss, but no significant impairment of 

work surface function or life. 

4. Fair: Objectionable change in appearance due to surface discoloration or etch, 

possibly resulting in deterioration of function over an extended period. 
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5. Poor: Pitting, cratering or permanently etching of work surface material; obvious 

and significant deterioration. 

C. Test Results - Epoxy Resin Work Surface (Black): 

 

Chemical  Rating 

Hydrochloric Acid 20% No Effect 

Hydrochloric Acid 37% No Effect 

Nitric Acid 20% Excellent 

Nitric Acid 70% Good 

Sulfuric Acid 30% No Effect 

Sulfuric Acid 77% No Effect 

Sulfuric Acid 96% Poor 

Phosphoric Acid 85% No Effect 

Perchloric Acid 60% No Effect 

Aqua Regia -- No Effect 

Chromic Acid 60% Good 

Acetic Acid 98% No Effect 

Formic Acid 90% No Effect 

Boric Acid Sat. No Effect 

Citric Acid Sat. No Effect 

Oxalic Acid Sat. No Effect 

Hydrobromic Acid 48% No Effect 

Hydroflouric Acid 48% Good 

Vinegar -- No Effect 

Ammonium Hydroxide 28% No Effect 

Sodium Hydroxide 10% No Effect 

Sodium Hydroxide 40% No Effect 

Sodium Hydroxide Flake No Effect 

Chemical  Rating 

Potassium Hydroxide 10% No Effect 

Zinc Chloride Sat. No Effect 

Calcium Hypochlorite Sat. No Effect 

Clorox Bleach -- No Effect 

Silver Nitrate 10% No Effect 

Sodium Sulfide Sat. No Effect 

Sodium Chloride Sat. No Effect 

Iodine, Tincture -- No Effect 

Hydrogen Peroxide -- No Effect 

Phenol 80% No Effect 

Cresol -- No Effect 

Formaldehyde 40% No Effect 

Mineral Oil 100% No Effect 

Glycerin 100% No Effect 

Methyl Alcohol 100% No Effect 

Ethyl Alcohol 100% No Effect 

Buty Alcohol 100% No Effect 

Naphtha 100% No Effect 

Turpentine 100% No Effect 

Kerosine 100% No Effect 

Heptane 100% No Effect 

Gasoline 100% No Effect 

Benzene 100% No Effect 
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Chemical  Rating 

Toluene 100% No Effect 

Xylene 100% No Effect 

Acetone 100% No Effect 

Methyl Ethyl Ketone 100% No Effect 

Methyl Isobutyl Ketone 100% No Effect 

Ethyl Acetate 100% No Effect 

Ethyl Ether 100% No Effect 

Chloroform 100% No Effect 

Methyl Chloride 100% No Effect 

Trichlorethylene 100% No Effect 
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Chemical  Rating 

Carbon Tetrachloride 100% Excellent 

Monochloro Benzene 100% No Effect 

Dioxane 100% No Effect 

Furfural -- No Effect 

Congo Red 1% No Effect 

Eosin Y 0.5% No Effect 

Gentian Violet 1% No Effect 

Indigo Carmen 0.5% No Effect 

Methyl Green 0.5% No Effect 

Wrights Blood Stain 0.35% No Effect 

Dioxane 100% No Effect 

Furfural -- No Effect 

2.12 BALANCE TABLE 

A. Balance Table shall be marble table and legs designed to provide maximum stability and 

eliminate vibration. Balance table shall be configured with marble a 3” thick marble slab 

top, marble pedestals, and metal brace. Top of Balance Table shall be 31”. Provide 

Balance Table as manufactured from Johnson Laboratory and Balance Co., Mettler 

Toledo, Gawet Marble and Granite, or equal.  

2.13 SERVICE FITTINGS 

A. Manufacturer: Broen Lab USA, Waukesha, WI 53187 (877) 276-3652. Alternate 

manufacturers will be considered provided that they are certified by ISO 9001 to meet 

the requirements of the “Boss Line” by Broen Lab. 

B. All service fixtures to match Broen Boss laboratory fixtures in all respects. 

C. Materials 

1. Material shall be carefully selected to accommodate the media used. The valve 

house shall be of high quality forged brass for maximum material density. 

2. All fixtures for special water sorts must be in stainless steel have a coated brass 

column with internal PP or PE liner. 
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D. Valves: All valves must be fully assembled with mounting shanks and test before leaving 

the factory. All valves for gases and water to have an integrated shutoff valve for 

presetting of flow as shut off the maintenance (no deviation accepted). 

E. Handles to be made of metal and powder coated according to US recommendations for 

media indication. 

F. Nozzles: Nozzles for water, non-burning gases and oxygen shall be fixed but yet 

detachable with a hexagon key which is used inside of the nozzle to avoid damaging of 

the chemical resistant coating. The nozzle shall be tapered and shall be serrated. The 

valve house shall be prepared for female 3/8” connection once the nozzle has been 

removed. 

G. Coating: The coating on all fixtures and handles must be color coded according to US 

recommendations to identify media used. 

H. Pressure Testing: All fixtures must be pressure tested before leaving the factory. 

Maximum working pressure for water, air, vacuum, and non-burning gas fixtures must be 

147 PSI (no deviation). Fixtures for burning gases must have a minimum working 

pressure of 100PSI. 

I. Headworks: Head works for all laboratory service fixtures must be renewable units 

containing all working components subject to wear. 

1. Water: Hot and cold water as well as CHWF and CHWR. Ceramic headwork 

cartridge (no deviation). Opening/closing function: 180 degree turn. 

2. Gas: All fixtures for burning gases must be provided with a Press/Turn safety 

headwork with handle including pop-up indication safety buttons (no deviation). 

Internal O-rings and lubricant must be approved for burning gases. 

J. Gooseneck 

1. Water fixtures must be supplied with a field adjustable gooseneck for either partly 

swivel turn, 360 degrees, swivel turn or fixed in any desired location. Only double 

O-ring seal will be accepted. 

2. All goosenecks shall provide a ½” male outlet thread for attachment of aerators, 

serrated nozzles, aspirators, etc. 

3. Vacuum breaker must be integrated in gooseneck at all H/CW and CW faucets. 

4. Goosenecks shall have 9” spread. 

K. Electrical fixtures and fittings: Flush, pedestal or line type, provided in strict accordance 

with the current edition of the National Electric Code of the National Fire Protection 

Association, and with requirements of all local regulatory authorities. 
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1. Pedestal and line type housings: powder coated to match fixtures; color – white. 

a. Pedestals: Provide with integral bases; low design for use on either single or 

double faces. 

b. Line type housings: Similar in design to pedestals; designed to be self-

supporting when installed with rigid conduit. 

c. Receptacles: Rated 120 volts A.C. at 20 amps, three wire grounding type 

with "Automatic Ground" feature. Provide single or duplex receptacles as 

required, with ivory or black colored molded thermo-set bodies. 

d. Switches: Single pole, toggle type. 

e. Flush boxes: Galvanized steel. 

f. Flush plates: White to match fixtures and pedestals. 

g. Conduit: Rigid type, of size to accommodate easy pulling of wire. Boxes, 

component parts and fittings shall be the screw type. Provide enamel finish 

on exposed conduit and ferrous fittings. 

h. Pedestal and line type housings, flush boxes, receptacles and flush plates 

must be grounded. 

i. Provide data pedestal boxes only. Data device and cover plates by others. 

j. Wiremold by electrical contractor. 

2.14 FUME HOODS  

A. Manufacturers 

1. Subject to compliance with the Specifications, provide a low flow, 60 fpm, fume 

hood from one of the following manufacturers: 

a. Labconco (Basis of Design) 

b. Kewaunee Scientific 

c. Or Equal 

B. Fume Hood General Design Requirements 

1. Fume hoods shall function as ventilated, enclosed workspaces, designed to 

capture, confine and exhaust fumes, vapors and particulate matter produced or 

generated within the enclosure. 
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2. Design fume hoods for consistent and safe air flow through the hood face. 

Negative variations of face velocity shall not exceed 20% of the average face 

velocity at any designated measuring point as defined in this Section. 

3. Average illumination of work area: Minimum 80 foot-candles. Work area shall be 

defined as the area inside the superstructure from side to side and from face of 

baffle to the inside face of the sash, and from the working surface to a height of 28 

inches. 

4. Design fume hoods to minimize static pressure loss with adequate slot area and 

bell shaped exhaust collar configuration. 

5. Fume hood shall maintain essentially constant exhaust volume at any sash 

position for safety. Maximum variation in exhaust CFM, static pressure and 

average face velocity as a result of sash adjustment shall not exceed 5% for any 

sash position at the specified exhaust volume. 

6. Noise Criteria: Test data of octave band analysis verifying hood is capable of a 50 

NC value when connected to a 50 NC HVAC source. Reading taken 3' in front of 

open sash at 100 fpm face velocity. 

7. UL 1805 Specification: (Mandatory) Fume Hood must be Underwriters 

Laboratories subject 1805 classified. The 1805 standard covers electrical and 

mechanical hazards, investigates the flammability of materials and measures the 

effectiveness of airflow characteristics. Proper labeling must be affixed to the face 

of each fume hood indicating classification to the UL 1805 standard for Laboratory 

Fume Hoods. UL listing covering electrical components only or other listings that 

do not encompass all issues covered in UL 1805 is insufficient. All factory testing 

shall be performed in a U.L. certified test facility. 

C. Fume Hood Liner Surface Finish Performance Requirements 

1. Test liner for the following chemicals to achieve the following ratings:  

2. Ratings are described as follows: 

a. No Effect: No detectable change in surface material. 

b. Excellent: Slight detectable change in color or gloss, but no change to the 

function or life of the work surface material. 

c. Good: Clearly discernible change in color or gloss, but no significant 

impairment of work surface function or life. 

d. Fair: Objectionable change in appearance due to surface discoloration or 

etch, possibly resulting in deterioration of function over an extended period. 
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e. Failure: Pitting, cratering or erosion of work surface material; obvious and 

significant deterioration. 

3. Test Results: “P” Fume Hood Liner: 
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Reagent List 
Concentrations by 
Weight 

Test No. 

1 

Spills 

Test No. 2 

Fumes 

and Gases 

Sodium Hydroxide 
Flake 

--- No Effect 

Sodium Hydroxide, 
40% 

Excellent No Effect 

Sodium Hydroxide, 
20% 

Excellent No Effect 

Sodium Hydroxide, 
10% 

Excellent No Effect 

Ammonium Hydroxide, 
28% 

No Effect No Effect 

Eldorado - Plus 
(Solution) 

No Effect No Effect 

Chloroform Excellent No Effect 

LpH SE (Solution) No Effect No Effect 

Trichloroethylene Excellent No Effect 

Monochlorobenzene Excellent No Effect 

Tincture of Iodine Excellent Excellent 

Methyl Alcohol No Effect No Effect 

Ethyl Alcohol No Effect No Effect 

Butyl Alcohol No Effect No Effect 

Phenol, 85% Excellent No Effect 

Cresol Excellent No Effect 

Sodium Sulfide, 
Saturated 

Good No Effect 

Furfural Fair No Effect 

Dioxane No Effect No Effect 

Zinc Chloride, 
Saturated 

No Effect No Effect 

Benzene Excellent No Effect 

Toluene Excellent No Effect 

Xylene Excellent No Effect 

Gasoline Excellent No Effect 

Naphthalene Excellent No Effect 

Methyl Ethyl Ketone Excellent No Effect 

Acetone Excellent No Effect 

Reagent List 
Concentrations by 
Weight 

Test No. 

1 

Spills 

Test No. 2 

Fumes 

and Gases 

Ethyl Acetate Excellent No Effect 

Amyl Acetate Excellent No Effect 

Ethyl Ether Excellent No Effect 

Silver Nitrate, 10% Good No Effect 

Di Methyl Formamide No Effect Excellent 

Formaldehyde, 37% No Effect No Effect 

Formic Acid, 88% No Effect No Effect 

Acetic Acid, Glacial No Effect No Effect 

Dichloro Acetic Acid, 
93% 

Excellent Excellent 

Chromic Acid, 
Saturated 

Good No Effect 

Phosphoric Acid, 85% No Effect No Effect 

Sulfuric Acid, 33% No Effect No Effect 

Sulfuric Acid, 77% Excellent No Effect 

Sulfuric Acid, 93% Good No Effect 

Hydrogen Peroxide, 
30% 

No Effect No Effect 

Acid Dichromate Excellent No Effect 

Nitric Acid, 20% Excellent No Effect 

Nitric Acid, 30% Excellent No Effect 

40 & 47 Equal Parts Excellent Good 

Nitric Acid, 70% Excellent Good 

Hydrochloric Acid, 37% No Effect Excellent 

Hydrofluoric Acid, 48% No Effect Failure 
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D. Fume Hood Materials 

1. Steel: High quality, cold rolled, mild steel meeting requirements of ASTM A366; 

gauges U.S. Standard and galvanized. 

2. Stainless steel: Type 304; gauges U.S. Standard. 

3. Ceiling closure panels: Minimum 18 gauge; finish to match hood exterior. 

Removable access panel to allow for service and maintenance access. Extend 

ceiling closure a minimum of 6” above the ceiling. 

4. Downdraft bypass: Low resistant type, 18 gauge steel chamber, directional louvers 

– not acceptable. All bypass air shall enter top of bypass chamber and enter hood 

in a downflow direction. Chamber shall protect user from expelled particulate in the 

event of an adverse internal reaction. 

5. Safety glass: 3/16" thick laminated safety glass or 3/8” thick laminated safety glass 

viewing panel. 

6. Sash chain: ANSI #35 steel, single strand. Average tensile strength of 2,400 

pounds, maximum working load of 480 pounds. 

7. Sash guides: Extruded PVC. 

8. Pulley assembly for sash chain: Finish bored steel drive sprockets and keyed 

drive, 1/2” dia. front connector shaft. Rear idler sprockets; double sealed ball 

bearings type, lubricated. All sprockets steel with zinc dichromate finish.  

9. Sash pull: Full width corrosion resistant steel with chemical resistant powder 

coating. Maximum 1.5” thick. 

10. Gaskets: White 70 durometer PVC for interior access panels. Gasket interior 

access panels to eliminate air leakage and to retain liquids inside hood. 

11. Fastenings: 

a. Exterior structural members attachments: Sheet metal screws, zinc plated. 

b. Interior fastening devices concealed. Exposed screws not acceptable. 

(Screw head "caps" not acceptable.) 

c. Exterior side access panel member fastening devices to be exposed 

corrosion resistant, non-metallic material, creating a positive mechanical 

latch. Latch must be flush type. Exposed screws or Velcro-type fasteners – 

not acceptable. 

La
st

 M
od

ifi
ed

: 0
2/

28
/2

02
4 

at
 1

0:
41

A
M

 E
S

T



 

90398-004/February 2024 12 35 53-22  Steel Laboratory Cabinets and 

Accessories 

12. Instruction plate: Corrosion resistant or plastic plate attached to the fume hood 

exterior with condensed information covering recommended locations for 

apparatus and accessories, baffle settings and use of sash. 

E. Fume Hood Construction 

1. Superstructure: Rigid, self-supporting assembly of double wall construction, 

maximum 4-7/8" thick. 

a. Wall consists of a sheet steel outer shell and a corrosion resistant inner liner, 

and houses and conceals steel framing members, attaching brackets and 

remote operating service fixture mechanisms and services. Panels must be 

attached to a full frame construction, minimum 14 gauge galvanized 

members. Panels and brackets attached to eliminate screw heads and 

metallic bracketry from hood interior. 

b. Access to fixture valves concealed in wall provided by exterior removable 

access panels, gasketed access panels on the inside liner walls, or through 

removable front posts. 

2. Exhaust outlet: Rectangular with ends radiused, shaped and flanged, 18 gauge 

steel finished with Chameleon powder coating. 

3. Access opening perimeter: Air foil or streamlined shape with all right angle corners 

radiused or angled. Bottom horizontal foil shall provide nominal one inch bypass 

when sash is in the closed position. Bottom foil shall be removable without use of 

special tools. Bottom foil shall provide access areas for electrical cords. Bottom 

foil: Steel with black powder coating or stainless steel to increase acid and 

abrasion resistance. 

4. Fume hood sash: Full view type with clear, unobstructed, side to side view of fume 

hood interior and service fixture connections. 

a. Bottom sash rail: 2" maximum, 18 gauge steel with powder coating finish. 

Provide integral flush pull the full width of bottom rail. 

b. Set safety glass into rails in deep form, extruded polyvinyl chloride glazing 

channels. 

c. Counter balance system: Single weight, pulley, cable, counter balance 

system which prevents sash tilting and permits one finger operation at any 

point along full width pull. Balance weight to be located off center on rear 

exterior of hood to prevent any conflict when fume hoods are placed back to 

back. Design system to hold sash at any position without creep and to 

prevent sash drop in the event of cable failure. 

d. Open and close sash against rubber bumper stops. 
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5. Airfoils: The perforated air foil shall be provided directly across the bottom of the 

sash opening to allow the air to bypass underneath and through the foil and sweep 

across the work surface to prevent any back flow of fumes escaping from the front 

of the hood. The foil shall be at least 4" wide and extend back under the sash to 

prevent closure of the lower by-pass opening when the sash is in the fully closed 

position. The air foil shall have a large aerodynamic radius to sweep the air into 

the hood with minimal turbulence and perforated to pull inflow air from beneath so 

that clean air continually flows over the foil creating a constant protective barrier 

from contaminants. This airflow shall continue even if blocked by the presence of 

the operator. 

6. Liner and baffle: The interior liner and baffle(s) shall be cut to fit in terms of size 

and securely held in place. The baffle(s) shall provide uniform draw throughout the 

fume cavity. The hood shall include a two-baffle system. The first or primary baffle 

shall have multiple horizontal slots and shall direct the air to be exhausted in a 

non-turbulent/laminar flow stream from the hood face into the baffle in a single 

pass. The secondary baffle, located between the primary baffle and the back wall 

of the hood, shall neutralize any upward air streams and reduce air stream roll. 

Baffles shall be removable for cleaning. No moving parts shall be required for high 

performance airflow. 

7. Remote adjuster: Toggle style control handle and an acid resistant label indicating 

proper control handle location for baffle function. 

a. Rigidly correlate control handles to baffle positioner; cable-type adjustments 

are not acceptable. 

b. Design baffle adjuster to engage and disengage from the adjustable baffle 

without the use of tools. 

c. Must comply with OSHA Lab Standard Guidelines. 

d. Baffles providing no adjustment or requiring internal manipulations are not 

acceptable. 

e. Non-metallic support and fasteners required inside of hood for completely 

metal free interior. This is critical for end user testing and lab procedures. 

8. Fume hood liner: Poly-resin (product number denoted by the suffix "P"): 

Reinforced polyester panel; smooth finish and white color in final appearance. 

Flexural strength: 14,000 psi. Flame spread: 15 or less per U.L. 723 and ASTM 

E84-80. Baffle must be same material as liner. Metallic baffles, brackets or 

supports on hood interior – not acceptable. Liner and baffle material must meet 

1.03 performance test. Independent test validation is mandatory. 
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9. Service fixtures and fittings: Color coded washers at hose nozzle outlets and 

valves mounted inside the fume hood and controlled from the exterior with color 

coded index handles. 

a. Valves: Needle point type with self-centering cone tip and seat of hardened 

stainless steel. Tip and seat shall be removable and replaceable. 

b. Provide piping for all service fixtures from valve to outlet: Galvanized iron or 

copper for water, air and vacuum and black iron for gas services. 

c. Fixtures exposed to hood interior: Brass with chemically resistant color 

coded powder coating. 

d. Remote control handles: Black nylon four-arm handle with nylon color-coded 

index buttons. 

e. Services: As shown or specified. 

10. Service Fixtures and Fittings 

a. Service treatment: Fittings are to be coated with a chemically resistant 

polyester powder lacquer electrostatically applied and backed on for a 

uniform finish. Epoxy coatings are not acceptable. 

b. Handle and outlet nozzle will be color coded to the media, with the same 

polyester powder lacquer finish. Outlet nozzles shall be made of the same 

high quality brass as the valve bodies. Other materials may be in contact 

with media where appropriate. 

c. Provide piping for all service fixtures from valve to outlet: Galvanized iron or 

copper for water, air and vacuum and black iron for gas services. 

d. Fixture fittings shall incorporate quick-connect compression fittings on the 

valve body (for the media inlet and media outlet) as well as the fume hood 

outlet nozzle. With this system, no soldering or brazing should be required to 

complete mechanical connections. 

e. Fixtures exposed to fume hood interior. Brass with chemically resistant 

polyester powder lacquer color coded to the media. 

f. Fixtures are to be provided with easy-to-mount attachment device for secure 

mounting in deck or wall mounted applications. System to be installed with 

simple hand tools. 

g. Fittings are to be constructed to operate with the following maximum working 

pressure without leak or failure. 
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Water Fittings 145 PSI 

Non-Burning Gas 145 PSI 

Burning Gases 100 PSI 

Special Water Fittings 145 PSI 

Oxygen Fittings 145 PSI 

h. All outlets shall have detachable serrated nozzles. 

i. All valves shall be front-loaded for ease of access and maintenance at point 

of use. 

11. Hood light fixture: Two lamp, rapid start, UL listed fluorescent light fixture with 

sound rated ballast installed on exterior of roof. Provide safety glass panel 

cemented and sealed to the hood roof. 

a. Interior of fixture: White, high reflecting plastic enamel. 

b. Size of fixture: Largest possible up to 48" for hoods with superstructures up 

to six feet. Provide two 36" fixtures for hoods with eight foot superstructures. 

c. Include lamps with fixtures. Hoods without lamps – not acceptable. 

d. Illumination: Per performance values, Part 1 of this Section. 

e. Access to light thru lintel panel – no tools required. 

f. Electrical services: Three wire grounding type receptacles rated at 120 VAC 

at 20 amperes. Flush plates: Black acid resistant thermoplastic. 

12. Work Surfaces: 1-1/4" thick surface, dished a nominal 3/8” to contain spills. 

a. Molded resin work surfaces for hoods with Poly-resin liners. 

13. Safety Monitor/Alarm System: provide Safety Monitor/Alarm System which 

monitors face velocity and provides audible and visual alarm if face velocity drops 

below 50 FPM or rises above 170 FPM. 

a. Safety monitor: UL listed, with all alarm circuit electric components, external 

tubing, restrictors, and manifolds furnished complete and factory installed. 

Monitor shall have light emitting diode display which provides clear indication 

of airflow conditions. Safety monitor shall be tamper proof. 

b. Factory calibrate monitor based upon user-specified face velocity. 
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c. Airflow sensor: Thermally compensated glass-beaded thermistor, factory 

connected to a manifold assembly at the fume hood collar to facilitate 

multipoint air flow sensing. 

d. Alarm signal: Audible pulsating signal and a visual, flashing red large light 

emitting diode. 

1) Silence pushbutton, which disables the audible alarm for a period of 

five minutes shall be accessible on the front of the Safety Monitor. 

2) Provide alternate mode in which visible alarm is silenced indefinitely 

but visual alarm remains activated until the alarm condition is 

corrected. 

3) It shall not be possible to routinely disable the alarm signal. 

4) When alarm condition is corrected and face velocity and volume return 

to specified levels, the Safety Monitor will automatically reset and 

begin routine monitoring. 

5) Test circuit will be provided to verify proper Safety Monitor operation. 

6) System that permits users to routinely or easily reset alarm signal 

points or turn off power to the unit is unacceptable. 

7) Electrical rating: Maximum 15 VDC, and maximum current rating of 

200MA. 

14. Receptacles 

a. Provide 110v duplex receptacle and 220v duplex receptacle for fumehoods 

used for cynide testing. 

b. Provide (2) 110v duplex receptacles for all other fumehoods. 

F. Testing of Fume Hood 

1. Evaluation of manufacturer's standard product shall take place in manufacturer's 

own test facility, with testing personnel, samples, apparatus, instruments, and test 

materials supplied by the manufacturer at no cost to the Owner. 

2. Submit test report consisting of the following test parameters and equipment for 

each hood width and configuration specified. 

3. Hood shall achieve a rating of 4.0 AM 0.05 PPM or better. Tested to ASHRAE-

110-1995 readings at all points. 

G. Electrical Requirements 
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1. Fume hood shall be furnished with a factory installed lights and lighting switch. 

2. Two 120V receptacles, mounted to the front of the hood, shall be provided. 

Additionally, one 240V receptacle mounted to the front of the fume hood shall be 

furnished where indicated on the drawings.  

3. The hood shall be provided with a factory installed control switch for manually 

turning the hood blower on and off, mounted to the front of the hood.  

4. All internal wiring shall be factory installed, clearly marked and terminated at a 

common junction box within the hood.  

PART 3 – EXECUTION 

3.1 INSTALLATION 

A. Install plumb, level, true and straight with no distortions. Shim as required, using 

concealed shims. Where metal laboratory furniture abuts other finished work, scribe and 

apply filler strips for accurate fit with all fasteners concealed where practicable. 

B. Set base cabinets straight, plumb and level. Adjust within 1/16" of a single plane. Where 

required, assemble units into one (1) integral unit with joints flush, tight and uniform. 

Align similar adjoining doors and drawers to a tolerance of 1/16". Provide holes for 

mechanical, plumbing and electrical work as shown or as directed by trades involved. 

C. Securely fasten wall cabinets to solid supporting materials; not plaster, lath or wallboard. 

Anchor, adjust and align wall cabinets as specified for base cabinets. Reinforcement of 

stud walls to support wall-mounted cabinets shall be performed during wall erection by 

the trade involved, working from laboratory furniture shop drawings. 

D. Adjust laboratory equipment and hardware so that doors and drawers operate smoothly 

without warp or bind. Lubricate operating hardware as recommended by manufacturer. 

E. Securely attach access panels but provide for easy removal and accurate realignment. 

3.2 CLEANING AND TOUCH UP 

A. Clean all surfaces, including both sides of all glazing. All cabinets shall be left with an 

unblemished finish, shop coats of paint shall be "touched up" as needed. Touch up paint 

shall be furnished to the Owner. 

END OF SECTION
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DIVISION 14 

ELEVATORS 

(Filed Sub Bid Required) 

 

SECTION 14 21 23 

ELECTRIC TRACTION PASSENGER ELEVATOR 

PART 1 – GENERAL 

1.01 FILED SUB-BID REQUIREMENTS 

A. This Section is part of the filed sub-bid for Division 14 – Elevators. See Division 14 

Conveying Equipment. 

1.02 SUMMARY 

A. The Contractor shall provide all labor, materials, equipment and incidentals as shown, 

specified and required to furnish, install and place into satisfactory service a custom 

electric traction passenger elevator without the need for a separate machinery room. 

B. Section Includes: 

1. The work required under this section consists of all labor, materials and services 

required for the complete installation (including operational verification) of all the 

equipment required for the elevator(s) as herein specified. 

2. All work shall be performed in a first class, OSHA compliant and workmanlike 

manner. 

3. In all cases where a device or part of the equipment is herein referred to in the 

singular, it is intended that such reference shall apply to as many of such devices 

or parts as are required to make complete installation. 

1.03 PAYMENT 

A. There is no separate payment provision for this Section.  

1.04 RELATED SECTIONS 

A. Division 00 – Procurement and Contracting Requirements 

B. Division 01 – General Requirements  

C. Section 03 30 00 – Cast-in-Place Concrete 

D. Section 04 22 23.23 – Prefaced Concrete Unit Masonry 
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E. Section 05 50 00 – Metal Fabrications 

F. Section 07 13 54 – Thermoplastic Sheet Waterproofing 

G. Section 09 30 00 – Tiling 

H. Section 22 14 29 – Sump Pumps 

I. Division 23 – HVAC: ventilation and temperature control of elevator equipment areas. 

J. Division 26 – Electrical: 

1. Main disconnects for each elevator. 

2. Electrical power for elevator installation and testing. 

3. Disconnecting device to elevator equipment prior to activation of sprinkler system. 

4. The installation of dedicated GFCI receptables in the pit and top of cab. 

5. Lighting in controller area, machine area overhead, and pit. 

6. Wiring for telephone service to controller. 

K. Section 26 33 53 – Static Uninterruptable Power Supply 

L. Section 27 32 30 – Telephone Systems 

M. Section 28 46 20 – Fire Alarm Systems 

N. Section 31 23 16 – Excavation 

O. Division 40 – Process Interconnections 

1.05 REFERENCES 

A. MSBC - Massachusetts State Building Code 

B. MEEC – Massachusetts Elevator and Escalator Code  

C. MAAB - Massachusetts Accessibility Code 521 CMR: Architectural Access Board  

D. ADAAG - Americans with Disabilities Act Accessibility Guidelines 

E. ANSI A117.1 - Buildings and Facilities, Providing Accessibility and Usability for 

Physically Handicapped People 

F. ANSI/NFPA 70 - National Electrical Code 

G. ANSI/NFPA 80 – Standard for Fire Doors and Other Opening Protectives 
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H. ANSI/UL 10B – Standard for Fire Tests of Door Assemblies 

I. ASME A17.1/CSA B44 – Safety Code for Elevators and Escalators 

J. ASME A17.7/CSA B44 – Performance-Based Safety Code for Elevators and Escalators 

K. All electrical controls, motor starters, conduits, wiring, relays, push-button station and 

interconnections for the custom electric traction passenger elevator.  All electrical work 

included under this Section shall conform to the applicable requirements of Division 16 

of this contract NEC, NEMA and ASME/ANSI A17.1 including applicable supplements 

and the latest edition of the Massachusetts State Building Code. 

1.06 DESCRIPTION 

A. Machine Room-Less Electric Traction Elevator where all components fit inside the 

hoistway: Provide the following performance features, finishes, equipment and 

appurtenances in order to provide a complete system conforming to the requirements of 

the Massachusetts State Building Code Chapter 30, the National Electrical Code and all 

governing authorities having jurisdiction at the Project Site. 

1. Drive: Regenerative 

2. Number of Elevators Required: One (1) 

3. Capacity in Pounds: 5,000  

4. Speed in FPM at Full Load (Up):  150 

5. Car Inside Size (Width by Depth): 5 feet-11 5/16 inches by 8 feet-4 3/4 inches 

6. Door Type/Size: Two Speed Side Slide 54-inches wide by -inches high: interior 

doors are 1½ hour fire rated. 

7. Clear Hoistway Size (Width by Depth): 8 feet-2 inches by 10 feet-10 inches 

8. Pit Depth: 5 feet-0 inches 

9. Overhead: 12 feet-11 inches 

10. Clear Cab Height: 7 feet-9 inches 

11. Travel Distance: 28 feet-0 inches 

12. Number of Stops: Three (3) 

13. Openings: Front and Rear 

14. Elevator Stop Designations: One (1) rear opening at lower level. One (1) front 

opening at mid level. One (1) front opening at top level. 
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15. Entrance Type and Width: Side slide doors 54 inches 

16. Entrance Height: 7-feet 0-inches 

17. Main Power Supply: 480V 3-phase with a separate equipment grounding 

conductor. 

18. Car Lighting Power Supply: 120V Single-phase, 15 Amp, 60 Hz. 

19. Machine Location: Inside and at the top of the hoistway. 

20. Controller Location: Machine Room-less controllers must be in the front wall on 

the same side as the counterweight, located at the top landing. 

21. Performance: 

a. Car Speed: +/- 3 % of contract speed under any loading condition or 

direction of travel. 

b. Car Capacity: Safely lower, stop and hold up to 120% of rated load. 

22. Ride Quality: 

a. Vertical Vibration (maximum): 20 milli-g 

b. Horizontal Vibration (maximum): 12 milli-g 

c. Vertical Jerk (maximum): 4.59 +/- 1.0 ft./ sec3 (1.4 +/- 0.3 m/ sec3) 

d. Acceleration/Deceleration (maximum): 2.62 ft./ sec2 (0.8 m/ sec2) 

e. In Car Noise: 55 – 60 dB(A) 

f. Stopping Accuracy: +/- 0.375 in. (+/- 10 mm) max, +/- 0.25 in. (+/- 6 mm) 

Typical 

g. Re-leveling Distance: +/- 0.5 in. (+/- 12 mm) 

B. Operation: Simplex Collective Operation. Using a microprocessor-based controller, 

operation shall be automatic by means of the car and hall buttons. If all calls in the 

system have been answered, the car shall park at the last landing served. 

C. Operating Features: 

1. Full Collective Operation  

2. Anti-nuisance. 

3. Fan and Light Protection. 
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4. Load Weighing Bypass. 

5. Independent Service.  

6. Firefighters' Service Phase I and Phase II 

7. Top of Car Inspection. 

8. Zoned Access and Bottom Landing. 

9. Zoned Access and Top Landing. 

10. Care Secure Access. 

11. Automatic Rescue Operation. 

D. Door Control Features; 

1. Door control to open doors automatically when car arrives at a landing in response 

to a normal hall or car call. 

2. Elevator doors shall be provided with a reopening device that will stop and reopen 

the car door(s) and hoistway door(s) automatically should the door(s) become 

obstructed by an object or person. 

3. Door protection shall consist of a two-dimensional, multi-beam array projecting 

across the car door opening. 

4. Door nudging operation to occur if doors are prevented from closing for an 

adjustable period of time. 

E. Provide equipment according to ASCE 7 Section 9, “Earthquake Loads.” 

1.07 QUALITY ASSURANCE 

A. Manufacturer shall be a company specializing in manufacturing the products specified in 

this section with a minimum of fifteen years documented experience. 

B. Supplier’s Installer’s Qualifications: 

1. The supplier/installer shall be a business regularly engaged and specialized in, 

installing and servicing equipment of the type and character required by these 

specifications and approved by the equipment manufacturer as certified to the 

Engineer in writing at time of Working Drawing submission. Supplier/installer shall 

have at least five (5) years’ experience. 

C. The Contractor shall submit the following information pertaining to the Supplier/installer: 
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1. List of five (5) similar installations arranged to show name of project, elevator 

capacity speed, travel and date of completed installation.  The five (5) installations 

shall be located within one hundred (100) miles of the site. 

2. Complete literature, performance and technical data describing the proposed 

equipment and listing of items made by the manufacturer. 

3. List of ten (10) service accounts by building name, building manager or owner 

within one hundred (100) miles of the site. 

4. Location of closest service office from which this elevator will be serviced. 

5. Location of closest parts inventory for this installation. 

D. Elevator Mechanics Qualifications: Elevator mechanics employed to install, supervise 

and test the elevator shall be certified to have not less than two (2) years of experience 

installing, supervising and testing elevators of the type and rating specified. 

E. Permits, Inspections and Certificates:  The Elevator Contractor shall obtain and pay for 

necessary Municipal or State Inspection and permit as required by the elevator 

inspection authority, and make such tests as are called for by the regulations or such 

authorities.  These tests shall be made in the presence of such authorities or their 

authorized representatives. 

F. Motor Tests: 

1. Electric motors shall be tested as required by Section 26 05 60, and as specified 

herein. 

2. Each motor shall be given a routine test at the motor manufacturer’s factory. The 

test shall consist of running light current, locked motor current, winding resistance, 

high potential, and bearing inspection. An inspection report indicating routine 

testing shall be submitted. 

G. Contractor’s and Manufacturer’s Services:  The manufacturer shall include the services 

of at least two (2) qualified factory trained representatives who shall provide the following 

services: 

H. Construction Services:  Supervise and assist as necessary in the installation of the 

equipment for a proper installation of the equipment included herein. The work of this 

section shall also include to ensure safe access and coordination of work performed by 

other trades to complete the work of elevator installation.  

I. Inspection Services:  Check the installation before it is placed into service and make all 

necessary adjustments to place the equipment into satisfactory service. 

J. Acceptance Testing:  Supervise the preliminary and final equipment and system field 

test work as specified herein including necessary adjustments. Additional acceptance 
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testing supervision resulting from the failure to meet the specified performance 

requirements shall be at the manufacturer’s expense. The instrumentation and controls 

shall specifically include the services of at least two (2) qualified factory trained 

representatives who shall provide the services specified above in addition to providing 

specific control system programming, adjustment and inspection. 

K. Start-up Services and Training: 

1. Equipment start-up and initial operating period shall begin after satisfactory 

completion and acceptance of the preliminary and final equipment and system field 

tests. Equipment start-up and initial operating period shall be complete when the 

manufacturer and the Engineer have mutually agreed that the equipment is in 

suitable condition for continuous operation. During the equipment start-up and 

initial operating period, the Contractor shall furnish the services of factory-trained 

specialists of the equipment manufacturers for the equipment included herein to: 

a. Equipment start-up and operator training shall be completed in accordance 

with Section 01 75 00 – Checkout and Startup Procedures and Section 01 

79 00 – Instruction of Owner’s Personnel. 

b. In order to provide training for an adequate number of Owner operation and 

maintenance personnel, each training shall be provided a minimum of two 

times for each shift during their shift (Day, Night, Evening) for a total of six 

training sessions to instruct the Owner operation and corrective and 

preventative maintenance procedures. 

c. The qualifications of the specialists shall be submitted for approval a 

minimum of sixty (60) days prior to scheduled training.  Training shall not 

proceed without approval by the Engineer of the specialists qualifications. 

d. The Contractor shall be responsible for coordinating these services with the 

Engineer and the Owner. A minimum of fourteen (14) days before scheduled 

training written notice shall be given to the Engineer. 

e. The Contractor shall provide a specialist for a minimum of three (3) days to 

meet with the Engineer to prepare training scripts and participate in video 

taping of training. 

f. As part of these services, the Owner will provide the necessary plant 

personnel for training in the operation and maintenance of the equipment. 

The Owner’s personnel shall operate all equipment. 

g. Assist in the start-up and operations of the equipment. 

2. Training Aids: 
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a. The manufacturer’s instructions shall incorporate training aids as appropriate 

to assist in the instruction. At a minimum, the training aids shall include text 

and figure handouts. Other appropriate training aids are: 

b. Audio-Visual aids (e.g., films, slides, videotapes, overhead transparencies, 

posters, blueprints, diagrams, catalogue sheets). 

c. Equipment cutaways and samples (e.g. spare parts, damaged equipment). 

d. Tools (e.g. repair tools, customized tools, measuring and calibrating 

instruments). 

e. The manufacturer’s instructions shall utilize descriptive class handouts 

during the instruction.  Photocopied class handouts shall be good quality 

reproductions. Class handouts shall accompany the instruction with frequent 

reference made to them. Customized handouts developed especially for the 

instruction are encouraged. Handouts planned for the instruction shall be 

attached with the manufacturer Training Lesson Plan. 

3. “Hands-On” Demonstrations: 

a. The manufacturer, in conjunction with the Engineer, shall select a minimum 

of four (4) ‘hands-on’ demonstrations of maintenance repairs. The 

manufacturer’s instructions shall present the ‘hands-on’ demonstrations of 

common corrective maintenance repairs, two (2) involving mechanical 

repairs and two (2) involving electrical repairs.  The manufacturer shall 

provide the tools and equipment to conduct the demonstrations.  Requests 

for supplemental assistance and facilities should be submitted with the 

manufacturer’s Lesson Plan. The proposed ‘hands-on” demonstrations shall 

be described in the manufacturer’s Lesson Plan and shall be specific to 

equipment installed. 

b. In any ‘hands-on” training situation where the Owner’s operations or 

maintenance personnel participate in disassembly or assembly of equipment 

components, the manufacturer shall be responsible for such disassembly or 

assembly and shall provide written certification of proper equipment 

operation to the Engineer. 

4. The Contractor shall coordinate these services with the Engineer, the 

manufacturer and the Owner except as indicated otherwise. 

5. The cost for all such services shall be included in the lump sum price bid for this 

Contract. 

6. The services of the manufacturer’s representative shall be furnished for at least 

the number of days stipulated.  Should additional days of services be necessary 

for a successful installation, such services shall be provided by the Contractor at 

no additional expense to the Owner. 
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7. The representative of the manufacturer shall report to the Resident Engineer who 

will record his name, his company and his time of arrival and departure for each 

occasion he is on the site. 

L. Affidavit: The manufacturer shall submit an affidavit to the Owner that the equipment, 

apparatus or process it offers to furnish will meet in every way the performance 

requirements set forth in these Specifications. 

M. Certificates and Test Reports: 

1. Certificates:  Submit fifteen (15) copies of certificates of compliance attesting to the 

equipment’s (material’s) compliance with the requirement of the specification. 

2. Tests:  Submit description of proposed testing methods, procedures and 

apparatus.  Submit fifteen (15) copies of test reports including a description of the 

testing methods, computations, data sheets, graphs and results. 

3. Submit copies of written, certified reports for required tests, recording the dates 

performed, test method (description), test results, interpretation of the results and 

recommended action.  The test shall be conducted in such a manner as to ensure 

that the apparatus or equipment furnished will meet in every way the testing 

requirements set forth in these specifications. 

4. Permits:  The elevator subcontractor shall be responsible for all permits and filing 

fees that may be required by local authorities, including all filing procedures. The 

elevator subcontractor shall be responsible for filing all permits, schedules and 

inspections and shall obtain an operating certificate with as required by the 

elevator inspection authority, in conformance with ASME/ANSI A17.1 and the 

Massachusetts State Building Code. 

1.08 SUBMITTALS 

A. Each submittal shall be complete in all respects, incorporating all information and data 

listed herein and all additional information required for evaluation of the proposed 

materials and equipment compliance with the Contract Documents 

B. Contractor shall submit Shop Drawings for approval by the Engineer. Submittals shall 

include, but not be limited to the following: 

1. Product Data. 

2. Shop Drawings. 

3. Regulatory Requirements. 

4. Operations and Maintenance Manuals. 
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C. Product Data: Submit manufacturer’s product data for each system proposed for use. 

Include the following: 

1. Signal and operating fixtures, operating panels and indicators. 

2. Cab design, dimensions, and layout. 

3. Hoistway-door and frame details. 

4. Electrical characteristics and connection requirements. 

5. Expected heat dissipation of elevator equipment in hoistway (BTU). 

6. Color selection chart for Cab and Entrances. 

7. The Engineer reserves the right to require samples showing fabrication techniques 

and workmanship of component parts, and the design of accessories and other 

auxiliary items for all elevator work, before fabrication of the Work proceeds. 

D. Shop Drawings: Submit for approval complete layout and installation drawings with 

clearly marked dimensions. Include the following: 

1. Car, guide rails, buffers, and other components in hoistway. 

2. Maximum rail bracket spacing. 

3. Maximum loads imposed on guide rails requiring load transfer to building structure. 

4. Clearances and travel of car. 

5. Clear inside hoistway and pit dimensions. 

6. Location and sizes of access doors, hoistway entrances, and frames. 

E. Regulatory Requirements: 

1. The Contractor shall submit copies of written certified reports for required tests, 

recording the dates, tests performed, test method (description), test results, 

interpretation of the results and recommended action. 

2. The Contractor shall provide certificates and operating permits to the Client and 

the Engineer for the elevator, obtained from governing authorities, as necessary 

for normal, unrestricted use of the elevator. 

3. The Contractor shall submit elevator doors fire-resistance-rating certification to the 

Engineer confirming doors meeting the requirements of ANSI/UL 10B for 1 ½ hour 

fire rating for each interior door. 
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F. Operations and Maintenance Manuals: Provide manufacturer's standard operations and 

maintenance manual. 

G. Sustainable Design Submittals: 

1. The Contractor shall report information pertaining to the sustainable procurement, 

regional sourcing, and/or recycled content of new materials to be procured during 

the Work, in accordance with Section 01 35 63 – Sustainability Certification Project 

Requirements. The Contractor shall coordinate with their vendor on sustainable 

product requirements as stipulated by the Contractor’s approved New Materials 

Sustainable Implementation Plan, in accordance with Section 01 35 63 – 

Sustainability Certification Project Requirements. The Contractor shall submit 

vendor shop drawings for review by the Engineer that clearly illustrate the vendor 

is meeting the requirements as approved in the Contractor’s New Materials 

Sustainable Implementation Plan. 

2. Sustainable Design Submittals: 

a. Environmental Materials Reporting Form (EMRF) Recycled Content and 

Regional Materials. Provide the following information:  

1) Name of Product and Manufacturer.  

2) Material cost breakdowns. Cost breakdowns must include total 

material-only cost (excluding installation, labor and equipment). 

3) The percentage (by weight) of post-consumer and pre-consumer 

recycled content for the submitted product. 

4) Indicate the location and distance from Project of material 

manufacturer and point of extraction, harvest, or recovery for each raw 

material. 

3. LEED VOC Reporting Form. Provide the following information:  

a. For all paints, coatings, sealants and adhesives used on site and within the 

building’s weatherproofing system provide the VOC content in grams/Liter 

(g/L) less water and other exempt compounds. 

1.09 DELIVERY, STORAGE, AND HANDLING 

A. Should the building or the site not be prepared to receive the elevator equipment at the 

agreed upon date, the General Contractor will be responsible to provide a proper and 

suitable storage area on or off the premises. 

B. Should the storage area be off-site and the equipment not yet delivered, then the 

elevator contractor, upon notification from the General Contractor, will divert the elevator 

equipment to the storage area.  If the equipment has already been delivered to the site, 
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then the General Contractor shall transport the elevator equipment to the storage area. 

The cost of elevator equipment taken to storage by either party, storage, and redeliver to 

the job site shall not be at the expense of the elevator contractor. 

1.10 SPARE PARTS, SPECIAL TOOLS. AND SUPPLIES 

A. Not Used. 

1.11 SPECIAL WARRANTY PROVISIONS / GUARANTEE PERIODS 

A. The elevator contractor’s acceptance is conditional on the understanding that their 

warranty covers defective material and workmanship.  The warranty period shall not 

extend longer than one (1) year from the date of completion or acceptance thereof by 

beneficial use, whichever is earlier, of each elevator.  The warranty excludes: ordinary 

wear and tear, improper use, vandalism, abuse, misuse, or neglect or any other causes 

beyond the control of the elevator contractor and this express warranty is in lieu of all 

other warranties, express or implied, including any warranty of merchantability or fitness 

for a particular purpose. 

B. Maintenance and Service 

1. Maintenance service consisting of regular examinations and adjustments of the 

elevator equipment shall be provided by the elevator contractor for a period of 

twelve (12) months after the elevator has been turned over for the Owner’s use.  

This service shall not be subcontracted but shall be performed by the elevator 

contractor. All work shall be performed by qualified employees during regular 

working hours of regular working days. This service shall not cover adjustments, 

repairs or replacement of parts due to negligence, misuse, abuse or accidents 

caused by persons other than the elevator contractor.  Only genuine parts and 

supplies as used in the manufacture and installation of the original equipment shall 

be provided. 

2. The Elevator Contractor shall provide, on a monthly basis, trained experts and 

equipment to examine, clean, adjust, lubricate and otherwise maintain the elevator 

in operation without defects or deterioration using all reasonable care to keep 

elevator in proper adjustment and in safe operating condition, in accordance with 

the requirements of governing authorities having jurisdiction.  Lubricate all of those 

mechanical parts recommended to be lubricated by the original manufacturer of 

the elevator equipment. All oil reservoirs shall be kept properly sealed to prevent 

leakage. Lubrications, performed twelve times per year, shall be at regularly 

scheduled intervals coordinated with the Owner. All regular inspections and 

scheduled maintenance will be made during the regular business hours of the 

Elevator Contractor. 

3. Each monthly inspection shall include all mechanical and electrical parts subject to 

loosening, wear or burn-out by reason of movement, contact or load, mechancal or 

electrical, and all machines, bearings, rotors, stators, armatures, power units, 

pumps, motors, valves, controller parts, piping, flanges, scavenger systems, 
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cylinders pistons, coils and windings, commutator armatures, contacts, switches, 

relays, resistors, wiring of all circuits, magnet frames, packing, seals, gaskets, 

solenoids, floor leveling and safety devices, interlocks, cams, car door hangers 

and hall door hangers and rollers, guides, hall push buttons, car lights, signal 

devices, and conductor cables and other electrical and mechanical parts and 

telephone instruments.  All safety devices, relief valves, conductor cables shall be 

calibrated and tested periodically, but not less than once a year. 

4. Repairs, renewals and replacements shall be made by the Elevator Contractor as 

soon as monthly or other inspections reveal the necessity therefore, or when the 

Owner advices the Elevator Contractor under the provisions of these 

Specifications, it being understood that repairs, renewals and replacements shall 

be made in accordance with high standards of preventive maintenance practice 

and that the repairs and renewals of parts made shall be equal in design, 

workmanship, quality, finish, fit, adjustment, operation and appearance to the 

original installation and that replacement parts shall be genuine parts as supplied 

by the manufacturer of the original elevator equipment, or its successor, and shall 

not be rebuilt or re-worked used parts.  This requirement shall apply to the repair, 

renewal or replacement of all mechanical and electrical parts such as machine 

bearings, rotors, stators, armatures, power units, pumps, cylinders, pistons,  

controller parts, valves, flanges, packing, seals, belts, guide shoe gibs and roller 

guides, solenoids, coils and windings, commutators, contacts, switches, relays 

resistances, wiring of all circuits, magnet frames, piping, floor leveling and safety 

devices, interlocks, cams, car door and hall door hangers and roller guides, hall 

push buttons, car lights, and other electrical and mechanical parts, instruments, 

and communication devices. 

5. The Elevator Contractor shall, upon notice from the Owner, remove all violations 

and comply with recommendations of governmental agencies or authorities having 

jurisdiction, or of the elevator insurance carrier of the Owner, for repairs or 

replacements, provided that no new attachments or equipment other or different 

from that constituting that shown on approved Working Drawings are to be 

covered by this provision. 

C. The Elevator Contractor shall supply all materials to replace or repair all items that 

become defective or deteriorated for any reason except through abuse or misuse. The 

cost for all repair, maintenance services, materials and replacement items shall be 

included in the Maintenance and Service Contract and shall be at no additional expense 

to the Owner. 

D. Lubricants shall consist of oils, greases and compounds furnished by the Elevator 

Contractor and shall be of the type and quality recommended by the manufacturer of 

each elevator system component. All cleaning compounds, work cloths and all other 

materials shall be supplied by the Elevator Contractor. All waste from all service 

maintenance work shall be removed from the Site at the completion of each day’s work 

and the Site shall be left in a clean and orderly condition. 
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E. The Elevator Contractor shall keep guide rails clean and properly lubricated, except 

when roller-type guides are involved. When necessary, the Elevator Contractor shall 

renew guide shoe gibs or rollers as required to insure smooth and quiet operation. 

F. The Elevator Contractor shall promptly send qualified employees in response to 

emergency calls outside of regular business hours, when the equipment covered by this 

Contract has become inoperative. When necessary, immediate repairs shall be made to 

restore equipment to a safe operating condition. It is understood and agreed that this 

emergency maintenance service shall be available twenty-four (24) hours a day, seven 

(7) days a week, including holidays. 

G. The elevator control system must: 

1. Provide in the controller the necessary devices to run the elevator on inspection 

operation. 

2. Provide on top of the car the necessary devices to run the elevator in inspection 

operation. 

3. Provide in the controller an emergency stop switch.  This emergency stop switch 

when opened disconnects power from the brake and prevents the motor from 

running. 

4. Provide in the event of a power outage, means from the controller to electrically lift 

and control the elevator brake to safely bring the elevator to the nearest available 

landing.  

5. Provide the means from the controller to reset the governor over speed switch and 

also trip the governor. 

6. Provide the means from the controller to reset the emergency brake when set 

because of an unintended car movement or ascending car over speed. 

7. Provide the means from the controller to reset elevator earthquake operation. 

H. Provide system capabilities to enable a remote expert to create a live, interactive 

connection with the elevator system to enable the following functions: 

1. Remotely diagnose elevator issues with a remote team of experts 

2. Remotely return an elevator to service  

3. Provide real-time status updates via email 

4. Remotely make changes to selected elevator functions including: 

a. Control building traffic: Restrict floor access, remove car from group 

operation, shut down elevator, select up peak/down peak mode, activate 

independent service 
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b. Conserve energy: Activate cab light energy save mode, activate fan energy 

save mode, shut down car(s) 

c. Improve passenger experience: Extend door open times, change parking 

floor, activate auto car full, activate anti-nuisance, advance door opening, 

door nudging, extend specific floor extended opening time, release trapped 

passengers 

PART 2 – PRODUCTS 

2.01 MANUFACTURERS 

A. Otis Elevator Company, One Penn Plaza, 250 West 34th St., Suite 600, New York, NY 

10119; Tel: (917) 339-9672 

B. Schindler, 12 East 49th Street, 14th Floor, New York, NY 10017; Tel: (212) 708-1000 

C. Thyssen Krupp Elevator,  Executive Boulevard, #135, Elmsford, NY 10523; Tel: (914) 

345-5354 

2.02 MATERIALS / EQUIPMENT 

A. Provide machine-roomless electric traction passenger elevator, control system, and car 

design based on materials and systems for a single manufacturer. Specifically, the 

system shall consist of but not be limited to the following components: 

1. Controller located entirely inside the hoistway. No extra machine room or control 

closet space required.  

2. An AC gearless machine using embedded permanent magnets mounted at the top 

of the hoistway. 

3. Polyurethane Coated-Steel Belts for elevator hoisting purposes. 

4. Regenerative drive that captures normally wasted energy and feeds clean power 

back into the building’s power grid. 

5. Flush (4) four LED lighted ceiling lights and elevator fixtures. 

6. Sleep mode operation for LED ceiling lights and car fan. 

B. Controller: A microcomputer based control system shall be provided to perform all of the 

functions of safe elevator operation and shall comply with ANSI/ASME A17.1 safety 

code.  The system shall provide the means to access the computer memory for elevator 

diagnostic purposes and shall have permanent indicators as an integral part of the 

controller to indicate important elevator statuses. The system shall also perform car and 

group operational control. 
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1. All high voltage (110V or above) contact points inside the controller shall be 

protected from accidental contact when the controller doors are open. 

2. Controller shall be separated into two distinct halves; Motor Drive side and Control 

side. High voltage motor power conductors shall be routed so as to be physically 

segregated from the rest of the controller. 

3. Field conductor terminations points shall be segregated; high voltage (>30 volts 

DC and 110 VAC,) and low voltage (< 30 volts DC) 

4. Controllers shall be designed and tested for Electromagnetic Interference (EMI) 

immunity according to the EN 12016 (May 1998): “EMC Product Family Standards 

for lifts, escalators, and passenger conveyors Part 2 – immunity” 

5. Controller located inside the wall next to the top landing entrance frame. 

Emergency access shall be provided through an access panel in the entrance 

frame secured by a key lock. 

6. Drive: A Variable Voltage Variable Frequency AC drive system shall be provided. 

The drive shall be set up for regeneration of AC power back to the building grid. 

7. Emergency Power System: The emergency power system shall be furnished and 

installed in accordance with the requirements of this specification. 

C. Hoistway Components: 

1. Machine: AC gearless machine, with a synchronous permanent-magnet motor, 

dual solenoid service and emergency disc brakes, mounted at the top of the 

hoistway. 

2. Governor: The governor shall be a tension type car-mounted governor. 

3. Buffers, Car, and Counterweight: Polyurethane type buffers shall be used for 

speeds of 150 and 200 feet per minute. Oil buffers shall be used for a speed of 

350 feet per minute. 

4. Hoistway Operating Devices: 

a. Emergency stop switch in the pit. 

b. Terminal stopping switches. 

5. Positioning System: Consists of an encoder, reader box, and door zone vanes. 

6. Guide Rails and Attachments: Guide rails shall be Tee-section steel rails with 

brackets and fasteners. Side counterweight arrangements shall have a dual-

purpose bracket that combines both counterweight guide rails, and one of the car 

guide rails to building fastening. 
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7. Coated-Steel Belts: Polyurethane coated belts with high-tensile-grade, zinc-plated 

steel cords and a flat profile on the running surface and the backside of the belt. 

The belts shall have an FT-1 rating as referenced by NFPA 13. All driving sheaves 

and deflector sheaves should have a crowned profile to ensure center tracking of 

the belts. A continuous 24/7 monitoring system using resistance based technology 

has to be installed to continuously monitor the integrity of the coated-steel belts 

and provide advanced notice of belt wear. 

8. Governor Rope: The Governor rope shall be steel and shall consist of at least 

eight strands wound about a sisal core center. 

9. Fascia: Galvanized sheet steel shall be provided at the front of the hoistway. 

10. Hoistway Entrances: 

a. Frames: Entrance frames shall be of bolted construction for complete one-

piece unit assembly. All frames shall be securely fastened to fixing angles 

mounted in the hoistway and shall be of UL fire rated steel. 

b. Sills: Nickel-alloy type for full width of door frames. 

c. Doors: Entrance doors shall be of metal construction with vertical channel 

reinforcements. 

d. Fire Rating: Entrance and doors shall be UL fire rated for 1-1/2 hour. 

e. Frame and Entrance Finishes: Brushed stainless steel 

f. Entrance Marking Plates: Entrance jambs shall be marked with 4” x 4” (102 

mm x 102 mm) plates having raised floor markings with Braille located 

adjacent to the floor marking. Marking plates shall be provided on both sides 

of the entrance. 

g. Sight Guards: Sight guards will be furnished with all doors painted to match 

with painted doors, painted black for stainless steel doors. 

D. Car Components: 

1. Car Frame and Safety: A car frame fabricated from formed or structural steel 

members shall be provided with adequate bracing to support the platform and car 

enclosures.  The car safety shall be integral to the car frame and shall be Type 

"B", flexible guide clamp type. 

2. Cab: Premium, Steel Shell Cab with raised patterned-stainless steel wall panels. 

Brushed Stainless Steel finished base plate located at top and bottom.  

3. Car Front Finish: Satin Stainless Steel 

4. Car Door Finish: Satin Stainless Steel 
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5. Ceiling Type: Flat ceiling with recessed LED downlights. 

6. Ceiling Finish: Satin Stainless Steel 

7. Emergency Car Lighting: An emergency power unit employing a 6-volt sealed 

rechargeable battery and totally static circuits shall be provided to illuminate the 

elevator car in the event of building power failure. 

8. Fan: A two-speed 120 VAC fan will be mounted to the ceiling to facilitate in-car air 

circulation, meeting A17.1 code requirements.  The fan shall be rubber mounted to 

prevent the transmission of structural vibration and will include a baffle to diffuse 

audible noise. A switch shall be provided in the car-operating panel to control the 

fan. 

9. Handrail: Handrails shall be provided on the side walls of the car enclosure. 

Handrails shall be 3/8” x 2” (9.5 mm x 51 mm) flat tubular handrail with ANSI 

brushed number 4 stainless steel. 

10. Threshold: Nickel-Silver finish 

11. Emergency Exit Contact: An electrical contact shall be provided on the car-top exit. 

12. Guides: The car shall have 3” diameter roller guides at top and bottom and the 

counterweight shall have slide type guides at the top and the bottom. 

13. Platform: The car platform shall be constructed of metal. Load weighing device 

shall be mounted on the belts at the top of the hoistway. 

14. Floor: Recessed 1 ¼-inch to receive type A4 concrete, thin set bed with porcelain 

tile. Refer to Specification Section 09 31 13 – Thin Set Porcelain Tile for tile to be 

installed at elevator cab floor. 

15. The LED ceiling lights and the fan should automatically shut off when the system is 

not in use and be powered back up after a passenger calls the elevator and 

pushes a hall button. 

16. Provide light and G.F.C.I outlet at shaft exposed top of cab for service 

requirements as part of work of this section. 

17. Certificate Frame: Provide a Certificate frame with a satin stainless steel finish. 

E. Signal Devices and Fixtures: 

1. Car Operating Panel: A car operating panel shall be provided which contains all 

push buttons, key switches, and message indicators for elevator operation. The 

car operating panel shall have a satin stainless steel finish and shall contain a 

bank of round stainless steel, mechanical LED illuminated buttons. Flush mounted 

to the panel and marked to correspond to the landings served. All buttons to have 
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raised numerals and Braille markings. The car operating panel shall be equipped 

with the following features: 

a. Raised markings and Braille to the left-hand side of each push-button 

inclusive of door open and door close buttons. 

b. Signal Fixtures: Manufacturer’s metal vandal-resistant buttons, LED 

illuminated in blue, flush mount in satin stainless steel button targets. 

c. In-car Lantern: LED illuminated. 

d. Cab Swing Return Car Operation Panel: Metal micro-motion push buttons, 

blue LCD display, service cabinet in satin stainless steel. 

e. Elevator Data Plate marked with elevator capacity and car number. 

f. Help Button: The help button shall initiate two-way communication between 

the car and a location inside the building, switching over to another location if 

the call is unanswered, where personnel are available who can take the 

appropriate action. 

g. Visual indicators are provided for call initiation and call acknowledgement. 

h. Landing Passing Signal: A chime bell shall sound in the car to signal that the 

car is either stopping at or passing a floor served by the elevator. 

i. Firefighter’s hat. 

j. Firefighter’s Phase I and Phase II Key-switch. 

k. Call Cancel Button. 

l. Firefighter’s Phase II Emergency In-Car Operating Instructions: worded 

according to A17.1 2000, Article 2.27.7.2. 

m. Emergency Elevator Two Way Communication System Emergency two way- 

communication capable phone for the deaf, hard of hearing and speech 

impaired with cat 6 cable and a second backup Cat6 cable with 

interconnection of IP Based phone system. Refer to Divisions 40 for cable 

and IP service requirements. 

n. Car Position Indicator: A digital, LED Car Position Indicator shall be at the 

top of and integral to the car operating panel. 

2. Hall Fixtures: Integral Hall fixtures shall feature round stainless steel, mechanical 

buttons marked to correspond to the landings.  Hall fixtures to be located in the 

entrance jambs.  Buttons shall be in vertically mounted fixture. Fixture shall be 

satin stainless steel. The following Button Options shall be included for the work of 

this section: 
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a. Hall Fixture: Hall Position indicator-LCD Satin stainless steel. 

b. Hall Button: LED illuminated in blue in satin stainless steel, jamb mounted. 

3. Car Lantern and Chime: A directional lantern visible from the corridor shall be 

provided in the car entrance.  When the car stops and the doors are opening, the 

lantern shall indicate the direction in which the car is to travel and a chime will 

sound. In Car Lantern shall be LED illuminated in blue. 

4. Access key-switch in entrance jamb and top floor and lowest floor. 

F. Firefighter’s Service: 

1. Phase 1 Emergency Recall Operation: A two (2) position, key operated switch 

shall be provided at grade level for the elevator. The two (2) position switch shall 

be marked ‘NORMAL’ and ‘FIREMEN SERVICE’.  The two (2) position switch shall 

be located in the lobby call button fixture and shall not be located behind the 

locked door or cover.  All keys shall be removable from any position. No device, 

other than the Phase I switch or the smoke detectors in the elevator lobbies, 

machine room or hoistway shall initiate Phase I operation. Normal elevator service 

shall be provided when the Phase I switch is in the ‘NORMAL’ position. When the 

switch is in the ‘FIREMEN SERVICE’ position, the car shall function as required by 

Authority of Jurisdiction Fire Code requirements. 

2. Phase II Emergency in Car Operations: A three position (‘NORMAL’, ‘HOLD’ and 

‘FIREMAN SERVICE’, in that order) key operated switch shall be provided in one 

of the operating panels in the car. It shall become effective only when the 

designated level Phase I switch is in the ‘FIREMEN SERVICE’ position or a smoke 

detector has been activated, and the car has returned to the designated level by 

Phase I operation. The key shall be removable in the ‘NORMAL’, or ‘HOLD’ 

positions.  The ‘NORMAL’, ‘HOLD’ and ‘FIREMEN SERVICE’ positions shall not 

change the operation until the car is at a landing with the doors in the normal open 

position. 

3. Call buttons 3/4-inch high minimum 3/8-inch maximum recess when depressed, 

corresponding to each floor served. 

G. Alarm Bells: An alarm system shall be furnished and installed.  One alarm bell shall be 

mounted on the elevator car and one shall be mounted outside of the hoistway in 

accordance with ANSI/ASME A17.1. Alarm bells shall meet NEMA 4X standard. Bells 

shall produce a minimum 90db at 10 feet from the bell. 

H. Wiring and Conduit: 

1. Provide wire and conduit from 120 volt, single-phase lighting circuit breaker at 

elevator controller and elevator car.  Provide wire and conduit and completely 

connect for proper operation: cab lights, cab fan and car alarm. 
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2. Terminal stopping devices shall be provided and mounted in the hoistway. The 

devices shall be totally enclosed, corrosion resistant and waterproof meeting the 

NEMA 4X standard. Stopping devices shall be arranged to slow down and stop the 

car automatically, at or near the top and bottom terminal landings, with any load up 

to and including rated load in the car. 

3. Provide a duplex receptacle rated at not less than 15 amps, 120 volt in the 

machine room, overhead, pit and machinery space. Receptacles shall be G.F.C.I 

type. 

I. Standby Power: 

1. Elevators shall be provided with a standby (emergency) power source on the 

elevator conforming to the following: 

a. The standby (emergency) power source shall be activated automatically 

upon loss of primary power. 

b. The standby (emergency) power source shall enable the elevator cab to 

ascend to the elevator lobby and open the doors upon arrival. 

2. Elevators shall be provided with a standby (emergency) lighting power source on 

each elevator conforming to the following: 

a. The standby system shall provide some general illumination in the car. The 

intensity of illumination four (4) feet above the car floor approximately one (1) 

foot in front of the car operating device shall be not less than 0.2 foot 

candles (2.2 lux). Lights shall be automatically turned on in all elevators in 

service immediately after normal car lighting power fails. The power system 

shall be capable of maintaining the above light intensity for a period of at 

least four (4) hours. 

b. Not less than two (2) lamps of the six (6) LED lights of approximately equal 

wattage shall be used. 

c. All emergency lighting components shall be corrosion resistant and 

waterproof. 

d. The audible (alarm) signaling device and the telephone shall automatically 

transfer to a source of standby (emergency) power within ten (10) seconds 

after the normal power supply fails. The power source shall be capable of 

providing for the operation of the audible (alarm) signaling device for at least 

one (1) hours, and the means of two-way conversation for at least four (4) 

hours. 

J. Loading Class Sign: One inch high black filled letters shall read: “LOADING. THIS 

ELEVATOR DESIGNED TO TRANSPORT A MAXIMUM COMBINED WEIGHT OF 

PERSONNEL NOT TO EXCEED 5,000 POUNDS”. 
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K. Capacity Lifting One-Piece Loads Sign: One inch high black filled letters shall read: 

“CAPACITY LIFTING ONE-PIECE LOADS NOT TO EXCEED 1,250 POUNDS”. 

L. Provisions for Physically Challenged: 

1. This elevator shall be classified as an elevator designed to carry passengers. 

Provisions for physically challenged people shall be provided and shall be in 

conformance with ANSI A117.1 and the Massachusetts State Building Code. 

2. Indicators shall be provided near controls in conformance with ANSI A117.1. 

3. Landing buttons shall be provided with indicators required by ANSI A117.1. 

4. The highest button in the elevator cab control panel and the center of the 

telephone handset shall be located not more than 54 inches above the floor. 

5. An audible tone signal shall sound in the car when the car is stopping at a floor or 

passing a floor. 

6. Audible tone signals shall be included with illuminated landing indicators; once for 

UP stops, and twice for DOWN stops. 

7. In the cab, grade two Braille numerals shall be provided immediately to the left of 

each floor button to identify each floor. 

8. At each floor, two-inch high numerals, raised 0.03 inch, shall be provided on each 

door jamb and include grade two Braille. The numeral plates shall be attached with 

rivets and shall be brushed finish stainless steel on a black background. The floor 

numbers shall be at a height of sixty (60) inches from the finished floor to the 

center of the numeral. 

9. All hoistway doors and car gates shall be protected by infrared curtain units, so 

that a closing car gate will automatically stop and reopen whenever a person or 

object crosses the threshold. Hoistway doors shall not start to close until the car 

gate is fully closed.  

10. Elevator floor levels shall stop within ¼ inch maximum of building floor levels. 

M. Elevator Pit Features: 

1. Pit Sump Pump: Sump pump shall be provided in conformance with section 22 14 

29 – Sump Pumps. The installation of All plumbing and electrical work shall be 

performed in compliance with applicable Building Code Requirements. The sump 

shall be installed in the lowest section of the elevator pit. And the Contractor shall 

clean the elevator shaft floor free of all existing debris and oil.  The sump location 

shall not interfere with the operation or maintenance of the elevator. A grating shall 

be provided over the opening and shall be set flush with the adjoining slab. 
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Provide all miscellaneous accessories to secure grating and sump pump into 

position. 

2. Ladder shall be at least 16-inches wide. Coordinate pit depth with elevator 

manufacturer supplied for compliance with ANSI A17.1. Pit light, convenience 

outlet and switch are provided by others. 

3. All pit wiring below the level of the main floor door but including the wiring for the 

pit stop switch, shall be installed in liquid tight conduit. The pit stop switch shall be 

the liquid tight lever operated type. 

2.03 FABRICATION / ASSEMBLING / FINISHES 

A. Cab finish materials shall be manufacture’s highest gauge available of Type 304 

stainless steel with finish for all walls, doors, ceiling panels and all other finish 

components of the electric elevator system. 

B. Provide corner mirrors at both ends of cab. 

C. Provide custom sized protective pads and pad buttons for all cab wall surfaces. 

2.04 SOURCE QUALITY CONTROL / SHOP TESTS 

A. Not Used. 

PART 3 – EXECUTION 

3.01 EXAMINATION / PREPARATION 

A. Contractor shall take field dimensions and examine conditions of substrates, supports, 

and other conditions under which this work is to be performed and notify Engineer in 

writing of unsatisfactory conditions. Do not proceed with the elevator work until 

unsatisfactory conditions have been corrected in a manner acceptable to Engineer. 

B. Elevator work shall not be installed when there is no assurance of adequate, long-term 

protection by Contractor. All erected work shall be completely protected and encased 

with sustainably verified lumber. 

3.02 INSTALLATION 

A. All materials shall be installed by approved installers in strict accordance with installation 

data provided by approved Working Drawing submittal, and these Specifications. 

B. Services not used directly in connection with the elevator shall be kept outside of the 

elevator hoistway and machine room. Main feeders for supplying power to the elevator 

shall be installed outside of the hoistway. 
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C. All communications systems, control systems and safety systems in addition to hall 

buttons and other electrical service tie-in between the General Contract and Electrical 

Contract shall be provided and coordinated by the General Contractor, for full system 

operation. 

D. Do not install component parts that are observed to be defective in any way, including 

warped, bowed, dented, abraded and broken members, including glass with edge 

damage. 

E. Do not cut or trim component parts during erection in a manner that would damage the 

finish, decrease the strength, or result in a visual imperfection or a failure in performance 

of the elevator. Return component parts which require alteration to the shop for 

replacement with new parts. 

3.03 FIELD TESTING / QUALITY CONTROL 

A. Field Tests: 

1. The electric passenger elevator and its controls shall be field tested and the 

performance shall be to the full satisfaction of the Engineer. Tests shall 

demonstrate to the Engineer that each part and all parts together function in the 

manner intended. All necessary testing equipment and manpower shall be 

provided by the Contractor at his expense. Test shall include, but not be limited to, 

the following: 

a. Full Load Test: The elevator shall be subject to a test for a period of one half 

hour continuous run, with a full specified rated load in the car. During the test 

run, the car shall be stopped at all floors in both directions of travel for a 

standing period of ten (10) seconds per floor. 

b. Speed Test: The actual speed of the elevator car shall be determined in both 

directions of travel and with full contact load and with no load in the elevator. 

2. The Owner will furnish all power required for the tests. A qualified factory trained 

operating supervisor and all necessary miscellaneous equipment required to 

perform the test shall be provided by the manufacturer. 

3. The date of acceptance for equipment furnished under this Contract shall be the 

day after completion of the successful test or retest(s). 

4. In the event that the manufacturer is unable to demonstrate to the Engineer that 

his equipment meets the test requirements described above, the deficient 

equipment shall be rejected and the Contractor shall adjust and/or modify and 

retest the equipment as often as necessary to meet the specified requirements. 
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3.04 STARTUP / DEMONSTRATION 

A. The elevator contractor shall make a final check of each elevator operation with the 

Owner or Owner’s representative present prior to turning each elevator over for use.  

The elevator contractor shall determine that control systems and operating devices are 

functioning properly. 

3.05 ADJUSTING / PROTECTION / CLEANUP 

A. Maintain elevator in a clean condition throughout the construction period, so that it will 

be without any evidence of deterioration or damage at the time of Substantial 

Completion. Select methods of cleaning that will promote the achievement of uniform 

appearance and stabilized colors and textures for materials that weather or age with 

exposure. 

B. Protect the elevator during the remainder of the construction period, including loss. 

C. Elevator materials or equipment that do not comply with requirements or have been 

damaged beyond successful repair, shall be removed and replaced with new material or 

equipment. 

D. Immediately before the time of Substantial Completion clean the elevator, thoroughly, 

inside and out.  Demonstrate proper cleaning methods to the Owner's maintenance 

personnel during this final cleaning. 

E. At the completion of the work, clean or replace adjacent work, marred by the work of this 

Section. 

F. Remove all materials and debris and leave the site of the work in clean condition. 

END OF SECTION

La
st

 M
od

ifi
ed

: 0
2/

28
/2

02
4 

at
 1

0:
41

A
M

 E
S

T



 

NO TEXT ON THIS PAGE 

La
st

 M
od

ifi
ed

: 0
2/

28
/2

02
4 

at
 1

0:
41

A
M

 E
S

T



 

DIVISION 21  

La
st

 M
od

ifi
ed

: 0
2/

28
/2

02
4 

at
 1

0:
41

A
M

 E
S

T



NO TEXT ON THIS PAGE 

La
st

 M
od

ifi
ed

: 0
2/

28
/2

02
4 

at
 1

0:
41

A
M

 E
S

T



 

90398-004/February 2024 21 05 00-1  Basic Fire Suppression  

Requirements 

DIVISION 21 

FIRE SUPPRESSION 

(Filed Sub Bid Required) 

 

SECTION 21 05 00 

BASIC REQUIREMENTS FOR FIRE SUPPRESSION 

PART 1 – GENERAL 

1.01 FILED SUB-BID REQUIREMENTS 

A. A sub-bid submitted for the work of Division 21 – Fire Suppression shall include the com-

plete work specified in all of the following Sections:  

1. Section 21 05 29 – Hangers and Supports for Fire Suppression Piping and Equip-

ment 

2. Section 21 05 53 – Identification for Fire Protection and Life Safety System Equip-

ment 

3. Section 21 12 00 – Fire Suppression Standpipes 

4. Section 21 13 13 – Wet Pipe Sprinklers 

5. Section 21 22 00 – Clean Agent Fire Extinguishing System 

B. Filed sub-bids shall comply with the requirements of G.L. c. 149, §44F, shall be submit-

ted on the form provided in Section 00 11 00 – Advertisements for Bids, an shall be ac-

companied by a bid deposit complying with the requirements of G.L. c. 149, §44B(2) and 

all other documents required by Section 00 20 00 – Instructions to Bidders. 

C. The work of Division 21 – Fire Protection Sprinkler Systems is indicated on Drawing 

Nos. G-002 through G-005 – Index of Drawings and is listed on the Drawing title block 

on individual drawings.  Drawings that are denoted in the title block as requiring a Filed 

Sub-Bid Contractor shall require a Filed Sub-Bid Contractor for the work shown in whole 

or in part of the Drawing.  

1.02 SUMMARY 

A. Related Documents: 

1. Drawings and general provisions of the Subcontract apply to this Section. 
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2. Review these documents for coordination with additional requirements and infor-

mation that apply to work under this Section. 

B. Section Includes: 

1. Furnish services, skilled and common labor, and apparatus and materials required 

for the complete installation as shown and within the intent of the drawings and/or 

these Specifications. 

2. Requirements of this section apply to Division 21 Sections. 

1.03 RELATED SECTIONS: 

A. Section 00 72 00 – General Conditions 

B. Section 00 73 00 – Supplementary Conditions 

C. Section 01 14 00 - Coordination with Owner's Operations. 

D. Section 01 33 00 – Submittal Procedures 

E. Section 01 65 00 – Product Delivery Requirements 

F. Section 01 66 00 – Product Storage and Protection Requirements 

G. Section 01 73 23 – Anchorage and Bracing of Non-Structural Components 

H. Section 01 75 00 – Checkout and Startup Procedures 

I. Section 01 78 23 – Operation and Maintenance Data 

J. Section 01 78 39 – Project Record Documentation 

K. Section 01 79 00 – Instruction of Owner’s Personnel 

L. Section 03 30 00 – Cast-in-Place Concrete 

M. Section 07 84 00 – Firestopping 

N. Section 07 90 00 – Joint Fillers, Sealants, and Caulking 

O. Section 09 90 00 – Painting 

P. Section 26 05 00 – Basic Electrical Requirements 

Q. Section 28 46 20 – Fire Alarm System 
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1.04 REFERENCES  

A. General: 

1. The following documents form part of the Specifications to the extent stated. 

Where differences exist between codes and standards, the one affording the 

greatest protection shall apply. 

2. Unless otherwise noted, the referenced standard edition is the current one at the 

time of commencement of the Work. 

3. Refer to Division 01 Section General Requirements for the list of applicable regula-

tory requirements. 

B. Code of Federal Regulations 29 CFR 1910.7 Definitions and Requirements for a Nation-

ally Recognized Testing Laboratory (NRTL). 

C. ASME –American Society of Mechanical Engineers: 

1. ASME/ANSI A 13.1 Scheme for the identification of piping systems 

D. National Fire Protection Association (NFPA): 

1. NFPA-13 Installation of Sprinkler Systems, 2019 Edition 

2. NFPA-14 Installation of Standpipe and Hose Systems, 2019 Edition 

3. NFPA-25 Standard for the Inspection, Testing, and Maintenance of Water-based 

Fire Protection Systems, 2020 Edition 

4. NFPA-70 National Electrical Code, 2023 Edition 

5. NFPA-72 National Fire Alarm and Signaling Code, 2019 Edition 

6. NFPA-2001 Standard on Clean Agent Fire Extinguishing Systems, 2018 Edition. 

E. UL Fire Resistance Directory, latest edition. 

F. Massachusetts State Codes: 

1. Massachusetts State Building Code – 780 CMR, 10th edition 

2. Massachusetts Uniform State Plumbing Code – 248 CMR 10.00, 2021 Edition 

3. Massachusetts Comprehensive Fire Safety Code – 527 CMR 1.00, 2021 Edition 
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1.05 DESCRIPTION 

A. These Division 21 specifications define the statutory, administrative, procedural, and 

technical requirements of the fire suppression installation, modifications, replacements, 

and/or upgrades products and services to be provided in the FIRE PROTECTION 

SPRINKLER PIPING SUB-SUBCONTRACT. 

B. Provide fire protection work as indicated on the Drawings and specified in Division 21 

including: 

1. Prepare coordination drawings, shop drawings, submittals, as-built drawings, hy-

draulic calculations and operating and maintenance instructions. 

2. Determine items and quantities required.  

3. Provide complete, continuous, operational, and functioning systems. 

4. Fully coordinate with work of other Sections, including field verification of eleva-

tions, dimensions, clearance, and access. 

5. Repair of damage done to premises as a result of this installation and removal of 

debris left by those engaged in this installation. 

6. Rigging, hoisting, transportation, and associated work necessary for placement of 

equipment in the final location shown. 

7. Disassembly and re-assembly of equipment furnished under this Section, should 

this be required in order to move equipment into final location shown on the Draw-

ings. 

8. Labor, materials, tools, appliances and equipment that are required to furnish and 

install the complete installation for this section of the work including that which is 

reasonably inferred. 

9. Cooperation with other crafts in putting the installation in place at a time when 

space required is accessible. 

10. Temporary scaffolding necessary for performance of fire suppression work. 

11. Cutting and core drilling required for work of Division 21, including locating of rebar 

or coordination of locating rebar.  

12. Pipe sleeves for holes in walls, floors, and ceilings, and cutting of floor slabs and 

slabs on grade. 

13. Waterproofing where necessary for installation under this Division. 
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14. Cooperation with and assistance to the FIRE ALARM SUB-SUBCONTRACTOR as 

required to provide a complete and functional fire alarm control system. 

15. Counterflashing of roof penetrations for work of Division 21. 

16. Sizes, and locations for installation of curbs and pads for work of Division 21.  

17. Temporary and permanent stands and supports for equipment requiring them in-

cluding vibration isolation. 

18. Temporary protection of existing installation. 

19. Stenciling and equipment identification. 

20. Firestopping of penetrations of ducts, piping, and conduits through walls, floors, 

and ceiling assemblies. 

21. Temporary utilities as required to install work on Division 21 including lighting, wa-

ter, gas, electricity, etc. 

22. Fees, permits, inspections, taxes, and approach from agencies that have jurisdic-

tion over installation of Division 21. 

23. Participation in and coordination with the Commissioning process. 

24. Warranty. 

1.06 SUBMITTALS 

A. Submit under provisions of Section 01 33 00 – Submittal Procedures. 

B. Product Data: Submit manufacturer's technical product specification sheets for each sys-

tem component and device to be provided that includes data needed to prove compli-

ance with this specification. Clearly indicate the exact model of each component to be 

provided. 

C. Shop Drawings: The FIRE PROTECTION SPRINKLER PIPING SUB-

SUBCONTRACTOR shall submit for approval shop drawings prepared in accordance 

with Section 01 33 00 – Submittal Procedures, and as required by other Sections of 

these Specifications. 

1. Shop drawings shall be drawn to a scale of 1/4 inch = 1 foot (1:25) or larger, and 

shall include complete dimensions, locations, elevations, and clearances for 

plumbing, piping, ductwork, equipment, and valve numbers.  

a. Prepare in Revit 2022 format or as otherwise directed. 
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b. Identify equipment using designations shown on the Contract Documents or 

as directed by the Owner’s Representative. Do not proceed with identifica-

tions without approval from the Owner’s Representative. 

2. All shop drawings shall clearly call out in bold letters and cloud symbols deviations 

from the specifications and contract documents, no matter how minor. 

3. Shop drawings shall not be accepted unless submitted with relevant hydraulic cal-

culations. 

D. Coordination Drawings: 

1. Obtain drawings from the structural, electrical, HVAC, plumbing, sheet metal, con-

crete, steel, and dry wall trades.  

2. Hold regular coordination sessions with trades until coordination issues are re-

solved. 

3. Prepare separate composite coordination drawings to a scale of 1/4 inch = 1 foot 

(1:75) or larger, showing work of Divisions to demonstrate coordination, clearance, 

access, etc. between ductwork, equipment, cable trays, conduits, light fixtures, pip-

ing, plumbing, structural elements, architectural elements, etc. These drawings are 

to be the basis for the detailed shop drawings and need not be submitted but are 

to be available for review upon request. 

a. Prepare floor plans, elevations, and details to indicate penetrations in floors, 

walls, and ceilings and their relationship to other penetrations and installa-

tions. 

b. Each trade is to adjust their shop drawings based on the outcome of coordi-

nation sessions. 

4. Indicate locations where space is limited for installation and access and where se-

quencing and coordination of installations are of importance to the efficient flow of 

the Work. 

5. Indicate scheduling, sequencing, movement, and positioning of large equipment 

into the building during construction. 

6. Indicate the proposed locations, of piping, ductwork, equipment, and materials. In-

clude the following: 

a. Clearances for installing and maintaining insulation. 

b. Clearances for servicing and maintaining equipment, including specific ceil-

ing tile or ceiling access panel access and space for equipment disassembly 

required for periodic maintenance. 
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c. Equipment connections and support details. 

d. Fire-rated wall and floor penetrations. 

e. Sizes and location of required concrete pads and bases. 

f. Valve stem movement. 

g. Sizes and locations of new and existing equipment support curbs on roof. 

h. Sizes and locations of new openings, either sleeved, cut, or core-drilled, in 

new concrete construction unless specifically shown on the Structural Draw-

ings. 

7. Maintain one complete set of composite coordination drawings at the job site. Peri-

odically update drawings based on actual field conditions. 

8. Submit final coordination drawings as part of record document requirements. 

E. Submit manufacturer's operation and maintenance manuals in compliance with Section 

01 78 23 – Operation and Maintenance Data. Include a list of spare parts that the manu-

facturer recommends the Owner purchase. 

F. Hydraulic Calculations: Submit sprinkler and standpipe hydraulic calculations with shop 

drawing submittal, and with revised as-built drawing submittal. Hydraulic calculations 

shall conform to the requirements of NFPA 13, 2019 Edition, Chapter 27 for fire sprinkler 

systems, and NFPA 14, 2019 Edition, Chapter 8 for standpipe systems. Refer to Division 

21 12 00 – Fire Suppression Standpipes and 21 13 13 – Wet Pipe Sprinklers for hydrau-

lic calculation criteria. Hydraulic calculations shall not be accepted unless submitted with 

relevant shop drawings or as-builts.  

G. Record Documents: Upon completion of the work covered by this Contract, as directed, 

furnish the Owner with as-built drawings as specified in Division 01. Include changes in-

stalled under this Contract which are not in accordance with the Contract Drawings. Note 

that these as-built drawings are to be based on the Contract Drawings. In addition, sub-

mit final copies of the Shop Drawings and Coordination Drawings. 

1.07 QUALITY ASSURANCE 

A. Materials and Equipment: materials and equipment shall be new. Unless otherwise al-

lowed by NFPA 13, NFPA 14 or the AHJ, materials and equipment shall be listed by Un-

derwriter's Laboratories, Inc. and approved by Factory Mutual Approvals, Inc. for fire pro-

tection or fire suppression, and shall bear the labels of approval of both organizations. 

1. The first named manufacturer and product is the basis of design. Other manufac-

turers and/or products are considered as substitutions. 

La
st

 M
od

ifi
ed

: 0
2/

28
/2

02
4 

at
 1

0:
41

A
M

 E
S

T



 

90398-004/February 2024 21 05 00-8  Basic Fire Suppression  

Requirements 

B. In lieu of listing by an approved testing laboratory, consideration will be given to certified 

test reports of an adequately equipped, recognized independent test laboratory compe-

tent to perform such testing indicating conformance to requirements of the applicable 

Underwriter’s Laboratories, Inc. standards as permitted by the AHJ. 

C. Unless otherwise approved by the Project Manager, the materials to be furnished under 

this specification shall be the standard products of manufacturers regularly engaged in 

the production of such equipment equal to or superior to the material specified, and shall 

be the manufacturer's latest standard design that complies with the specification require-

ments. 

D. Approval of Materials: 

1. Division 01 requirements for product selection, delivery, storage and submittals. 

2. A complete list of materials and equipment proposed shall be submitted to the Pro-

ject Manager for approval. The list shall include for each item: the manufacturer, 

the manufacturer's catalog number, type or class, the rating, capacity, size, etc. 

3. Before installation of the equipment, the FIRE PROTECTION SPRINKLER PIPING 

SUB-SUBCONTRACTOR shall submit for approval detailed construction drawings 

for each item of fabricated equipment required for installation. Drawings shall be to 

scale and fully dimensioned and shall provide sufficient detail to clearly indicate 

the arrangement of equipment and its components. 

4. Installation of approved substituted equipment is the FIRE PROTECTION 

SPRINKLER PIPING SUB-SUBCONTRACTOR 's responsibility, and changes re-

quired to work included under other Divisions for installations of approved substi-

tuted equipment must be made to the satisfaction of the Owner’s Representative 

and without change in contract price. Approval by the Owner’s Representative of 

substituted equipment and/or dimension drawings does not waive these require-

ments. 

1.08 START-UP TRAINING 

A. Assist Owner in preparing a formal training program for operating staff prior to the 

scheduled start-up date. The program will consist of the design, start-up, and operation 

of all fire protection systems, and any related mechanical, plumbing, and fire alarm sys-

tems. Coordinate the training program with the production of the operation and mainte-

nance manuals. Provide indexed binder and training materials to each participant. 

B. Provide 16 hours (unless specified otherwise) of on-site training in the operation and 

maintenance for installed system and major piece of equipment. Systems include fire 

sprinkler system, fire suppression standpipe system, inert gas clean-agent fire protection 

systems, and related plumbing, air supply and exhaust systems, air conditioning units, 

balancing, and Facilities Monitoring and Control System. Trainers shall be experienced, 

manufacturer-approved personnel. 
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1. Schedule training for each system in advance with the Owner. 

2. Include travel, per diem and incidental costs for personnel under contract to the 

FIRE PROTECTION SPRINKLER PIPING SUB-SUBCONTRACTOR. 

3. Operations and Maintenance data to be available for training sessions. 

C. Refer to Section 01 79 00 – Instruction of Owner’s Personnel for additional information 

1.09 RULES AND REGULATIONS 

A. Comply with requirements of Division 01. 

B. Provide work and materials in full accordance with the latest rules of the organizations 

listed in Division 01 and in other Sections of Division 21, and with prevailing rules and 

regulations pertaining to adequate protection and/or guarding of moving parts, or other-

wise hazardous locations. 

C. Whenever the Drawings and Specifications require something which will violate the reg-

ulations, the regulations shall govern. Review the Drawings and Specifications, and re-

quest from the Owner’s Representative clarification or revision of portion of the work in 

violation of the rules or regulations prior to installing the work. Necessary installation al-

teration required for compliance shall be made at no additional cost to the Owner. 

D. Whenever the Drawings and Specifications require larger sizes, or higher standards than 

are required by the regulations, the Drawings and Specifications shall govern. 

E. Strictly conform to the requirements of the National Fire Protection Association, National 

Electrical Code, Massachusetts State Building Codes, OSHA, Fire Marshal, and insur-

ance underwriters' requirements. Expenses required shall be borne under this Contract.  

1.10 PROTECTION OF EQUIPMENT 

A. Protect, handle, and store products under provisions of Division 01. 

B. Assume responsibility for damage to the work or premises before substantial completion. 

Should new or existing equipment become damaged, restore it to its original condition 

and finish before final acceptance. Damage incurred to the Owner’s property or to the 

work of other Divisions, caused by this Division, shall be replaced or repaired by, and at 

the expense of, the FIRE PROTECTION SPRINKLER PIPING SUB-

SUBCONTRACTOR to the satisfaction of the Owner. Exposed materials shall be clean 

at the time of acceptance of the project. 

1.11 SCHEDULING AND SEQUENCING 

A. Cooperate with other trades in putting this installation in place at a time when space re-

quired is accessible, and in such a manner that other work in this space may be installed 
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as shown on the Drawings. Schedule work and cooperate with the others to avoid de-

lays, interferences, and unnecessary work, conforming to the construction schedule, 

making the installation when and where directed. 

1. Include labor and materials to install certain items furnished under this contract 

when required by the schedule. These items are part of this contract but may need 

to be installed only after completion of work under another contract which the FIRE 

PROTECTION SPRINKLER PIPING SUB-SUBCONTRACTOR may or may not be 

participating in. It is the responsibility of this contract to coordinate with others to 

ensure that preparations are made and ready to accept the installation of these 

items. These items include, but are not limited to: 

a. Air inlets and outlet 

b. Temperature sensors. 

c. Monitoring and control panels. 

d. Sprinkler heads. 

B. If a discrepancy is discovered between engineering and architectural Drawings, whether 

with respect to a significant variance between location, variation in quantity, or violation 

of code requirements, notify Architect for clarification and do not proceed with the work 

affected until clarification has been made. 

C. Schedule work in advance with the Owner. No system shall be shutdown unless ap-

proved in writing. 

1.12 WARRANTY 

A. Comply with Division 01 61 00 – Product Requirements and Options. 

B. Provide extended warranties where specifically required in subsequent Sections of Divi-

sion 21. 

PART 2 – PRODUCTS 

2.01 GENERAL 

A. Each item of equipment shall be furnished and installed complete with all supports, 

mounting frames, piping,, panels, grilles, electric drive units and controls, mechanical 

equipment, electrical work, insulation and appurtenances ready for operation. 

B. All equipment and appurtenances shall be anchored or connected to supporting mem-

bers as specified or as indicated on the Plans. 
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C. All mechanisms or parts shall be amply proportioned for the stresses which may occur 

during operation or for any other stresses which may occur during fabrication and erec-

tion. Individual parts furnished which are alike in all units shall be alike in workmanship, 

design, and materials and shall be interchangeable. All equipment shall be of the manu-

facturer's top line, industrial-commercial grade. 

D. The FIRE PROTECTION SPRINKLER PIPING SUB-SUBCONTRACTOR TOR shall as-

certain that all openings are correctly located, otherwise he shall cut all new openings 

required at his own expense. Cutting of new openings shall be coordinated with other 

trades. Proposed new cutting shall be submitted to the Engineer for review and ac-

ceptance prior to cutting. 

E. The Plans shall be taken as diagrammatic. The FIRE PROTECTION SPRINKLER 

PIPING SUB-SUBCONTRACTOR shall check the Structural Plans and sections for de-

tail dimensions and clearances. Sizes of ducts and their locations are indicated, but not 

every offset, fitting, or structural obstruction is shown. 

F. Alignment of pipes may be varied where necessary to account for slight architectural 

changes or to avoid conflict with the Work of other trades without additional expense to 

the Owner. 

G. All supports required for the proper installation of the equipment, but not forming an inte-

gral part of the building structure, shall be provided, unless specifically noted otherwise. 

Equipment shall be supported on spring-type vibration isolators. 

H. In addition to material and equipment specified, provide incidental materials to effect a 

complete installation. Such incidental materials include solders, tapes, caulkings, mas-

tics, gaskets, escutheons, and similar items. 

I. Materials and equipment shall be uniform throughout the installation. Equipment of the 

same type shall be of the same manufacturer. Materials and equipment shall be new. 

2.02 PIPE PENETRATIONS 

A. Coordinate with GENERAL CONTRACTOR installing concrete and/or block for place-

ment of sleeves during concrete wall, concrete slab, or concrete block construction. 

B. To prevent air, moisture, sound, or liquids from passing through annulus of penetration, 

follow details on Plans for provision of a sleeve extension, mechanical link seal, escutch-

eon, or other means for protecting the opening. 

1. Internal diameter shall be large enough to clear the pipe and insulation.  

2. Pipe sleeves passing through exterior walls or from dry to wet spaces, through 

foundation walls, or through foundation slabs shall have mechanical link seals. 
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3. Pipe sleeves in elevated process areas slabs shall extend 4-inches above the slab 

as a means to prevent a water spill on the floor from the space beneath. 

C. Sleeves passing through concrete or masonry construction shall be cast into the struc-

ture and secured in place with a 1/4-inch thick flange welded to the midpoint of the 

sleeve; the flange shall be at least 4 inches larger than the diameter of the pipe to which 

it is welded 

D. Penetrations through beams or ribs are prohibited but may be installed in certain loca-

tions within concrete beams where approved by the Engineer of Record. Any deviation 

from these requirements must receive prior approval of Owner’s representative. 

E. Sheet Metal, Plastic, or Moisture-resistant Fiber Sleeves: Provide for pipe passing 

through floors, interior walls, and partitions, unless brass or steel pipe sleeves are spe-

cifically called for below. 

F. Cast Iron or Zinc Coated Pipe Sleeves: Provide for pipe passing through exterior walls 

below grade. Make space between sleeve and pipe watertight with a modular or link rub-

ber seal. Seal shall be applied at both ends of sleeve. 

G. Galvanized Steel or an alternate Black Iron Pipe with asphalt coating Sleeves: Provide 

for pipe passing through concrete or block, except where brass pipe sleeves are called 

for.  

H. Brass Pipe Sleeves: Provide for pipe passing through quarry tile, terrazzo or ceramic tile 

floors. Connect sleeve with floor plate. 

I. Sealant and Adhesives: Shall be as specified in Section 07 90 00 − Joint Fillers, Seal-

ants, and Caulking. 

J. Firestopping for pipes and conduits shall be provided in accordance with Section 07 84 

00. 

2.03 SPECIAL TOOLS AND LUBRICANTS 

A. Furnish, and turn over to the Owner’s representative, tools not readily available commer-

cially, that are required for disassembly or adjustment of equipment and machinery fur-

nished. 

B. Grease Guns with Attachments for Applicable Fittings: One for each type of grease re-

quired for each motor or other equipment. 

C. Refrigerant Tools: Provide system charging/Evacuation equipment, gauges, fittings, and 

tools required for maintenance of furnished equipment. 

D. Tool Containers: Hardwood or metal, permanently identified for intended service and 

mounted, or located, where directed by the Owner’s representative. 
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E. Lubricants: A minimum of 1 quart of oil, and 1 pound of grease, of equipment manufac-

turer's recommended grade and type, in unopened containers and properly identified as 

to use for each different application. 

2.04 WALL, FLOOR AND CEILING PLATES 

A. Material and Type: Chrome plated brass or chrome plated steel, one piece or split type 

with concealed hinge, with set screw for fastening to pipe, or sleeve. Use plates that fit 

tight around pipes, cover openings around pipes and cover the entire pipe sleeve projec-

tion. 

B. Thickness: Not less than 3/32 inch for floor plates.  For wall and ceiling plates, not less 

than 0.025 inch for up to 3-inch pipe, 0.035 inch for larger pipe. 

C. Locations: Use where pipe penetrates floors, walls and ceilings in exposed locations, in 

finished areas only. Provide a watertight joint in spaces where brass or steel pipe 

sleeves are specified. 

2.05 ASBESTOS 

A. Materials containing asbestos are prohibited. 

2.06 MATERIALS AND SUBSTITUTIONS 

A. Comply with Section 00 72 00 – General Conditions. 

2.07 GASKETS AND CONNECTORS 

A. Provide new gaskets wherever gasketed mating equipment items or pipe connections 

have been dismantled. Gaskets shall be in accordance with manufacturer's recommen-

dations. 

B. Replace all assembly bolts, studs, nuts and fasteners of any kind which are bent, flat-

tened, corroded or have their threads, heads or slots damaged. 

C. Furnish all bolts, studs, nuts and fasteners for make-up of all connections to equipment 

and replace any of these items damaged in storage, shipment or moving. 

PART 3 – EXECUTION 

3.01 EXAMINATION OF SITE 

A. The FIRE PROTECTION SPRINKLER PIPING SUB-SUBCONTRACTOR shall examine 

the site and become familiar with conditions that may affect the work covered by this Di-

vision of the Specifications. 

La
st

 M
od

ifi
ed

: 0
2/

28
/2

02
4 

at
 1

0:
41

A
M

 E
S

T



 

90398-004/February 2024 21 05 00-14  Basic Fire Suppression  

Requirements 

B. Arrange to meet with the Owner at the job site before the work is started and discuss 

with them the various phases of the work and the procedure and preparation for testing 

and adjusting the systems. 

C. The general arrangement and location of piping ductwork, apparatus, etc., is shown on 

the Drawings or herein specified. Minor changes may be necessary to accommodate 

other work, new or existing, that may conflict with this work. Install this work in harmony 

with these trades and fully coordinate work. 

D. Visit the site of the work, take measurements, examine areas where work is to be per-

formed and get such other information necessary for proper execution of the work. As-

certain and check conditions with the Drawings and Specifications, other trades, existing 

conditions and by what means the work is to be performed. No allowance shall subse-

quently be made for extra expense due to failure or neglect to make such examination 

and correlation. Where revisions or changes in the existing work are required to permit 

the installation of new work, they shall be made at no additional cost to the Owner. No 

allowance shall be subsequently made for error or omission. 

3.02 ACCURACY OF DATA 

A. The Drawings indicate the general arrangement and location of piping, ducts, and equip-

ment. Should it be necessary to deviate from arrangement or location indicated in order 

to meet architectural conditions or site conditions, or due to interference with other work, 

make such deviations as offsets, rises and drops in piping and ducts that may be neces-

sary, whether shown or not, without extra expense to the Owner. Extreme accuracy of 

the data given herein and on the Drawings is not guaranteed. The Drawings and Specifi-

cations are for the assistance and guidance of this Section and exact locations, dis-

tances, and elevations shall be governed by actual site conditions. 

3.03 COORDINATION ITEMS 

A. Coordinate fire suppression work with that of other trades in order to: 

1. Avoid interferences between general construction, mechanical, electrical, struc-

tural and other specialty trades.  

2. Maintain clearances and advise other trades of clearance requirements for opera-

tion, repair, removal and testing of fire suppression components.  

3. Indicate aisleways and accessways required on coordinated shop drawings for 

roof equipment area, mechanical equipment rooms, data and telecomm rooms, 

corridors, ceiling spaces, shafts, corridors, ceiling space, laboratories, etc.  

B. Understanding of Work: 

1. Study, examine, and compare of the contract documents, including drawings and 

specifications. The FIRE PROTECTION SPRINKLER PIPING SUB-
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SUBCONTRACTOR shall have a full understanding of how the work in this part is 

scheduled, phased, and installed with work of other trades. 

2. Include in this installation piping, devices, and equipment that are necessary for 

complete and operating systems as specified and as required. 

3. Connect piping from fixtures, outlets, and devices full size to the nearest suitable 

main or riser. 

4. Certain installations may be presented as typical, and full details are not repeated 

for each case. FIRE PROTECTION SPRINKLER PIPING SUB-

SUBCONTRACTOR shall provide complete installation as if full details apply to 

each and every case and make adjustments to typical details to suit each specific 

installation as part of the basic work. 

5. Installation of work presented on the diagrams are applicable to the plans, and 

work depicted on the plans are applicable to the diagrams. 

6. If there is a discrepancy in the drawings or specifications, the FIRE PROTECTION 

SPRINKLER PIPING SUB-SUBCONTRACTOR shall figure the work based on the 

most stringent requirements to complete the installation and obtain clarification 

from the Architect before installation. 

C. Sequence, coordinate, and integrate the various elements of fire suppression systems, 

materials, and equipment. Comply with the following requirements: 

1. Coordinate fire suppression systems, equipment, and materials installation with 

other building components. 

2. Verify dimensions by field measurements. 

3. Arrange for chases, slots, and openings in other building components during pro-

gress of construction, to allow for piping installations. 

4. Coordinate the installation of required supporting devices and sleeves to be set in 

poured-in-place concrete and other structural components, as they are con-

structed. 

5. Sequence, coordinate, and integrate installations of fire suppression materials and 

equipment for efficient flow of the Work. Give particular attention to large equip-

ment requiring positioning prior to closing in the building. 

6. Where mounting heights are not detailed or dimensioned, install systems, materi-

als and equipment to provide the maximum headroom possible. Work shall be 

above ceilings or ceiling line. 
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7. Coordinate installation and connection of fire suppression systems with exterior 

underground and overhead utilities and services. Comply with requirements of 

governing regulations, franchised service companies, and controlling agencies. 

Provide required connection for each service. 

8. Install systems, materials, and equipment to conform with approved submittal data, 

including coordination drawings, to greatest extent possible. Conform to arrange-

ments indicated by the Contract Documents, recognizing that portions of the Work 

are shown only in diagrammatic form. Coordinate with individual system require-

ments. 

9. Install systems, materials, and equipment level and plumb, parallel and perpendic-

ular to other building systems and components, where installed exposed in fin-

ished spaces unless otherwise specified. 

10. Install fire suppression equipment to facilitate servicing, maintenance, and repair 

or replacement of equipment components. As much as is practical, connect equip-

ment for ease of disconnecting, with minimum of interference with other installa-

tions. Extend grease fittings to an accessible location. 

11. Install systems, materials, and equipment giving right-of-way priority to systems 

required to be installed at a specified slope. 

12. Coordinate with the locations of electrical panels and avoid installing piping over 

them. Electrical panels are purposely located and have priority for location. The 

FIRE PROTECTION SPRINKLER PIPING SUB-SUBCONTRACTOR is responsi-

ble for required piping offsets to ensure that the panels are located as designed 

and for other conditions. 

13. Perform system modification recommended by commissioning agency after rec-

ommendations are accepted by the Owner. 

3.04 WORKMANSHIP AND SUPERVISION 

A. Comply with of the following: 

B. General Requirements: Section 01 14 00 – Coordination with Owner’s Operations. 

C. Special Requirements: 

1. Measurements: Materials installed shall be to exact field measurements. 

2. The installation depicted on the Drawings is designed to fit tightly into work under 

other Sections or Divisions. It is the essence of this Contract that work be com-

pletely coordinated with other Sections or Divisions, and that locations of pipes be 

exactly determined in the field and cleared with other Sections or Divisions before 
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the installation of these items is begun. No extra compensation will be made for 

failure to observe this clause. 

3. Adequate clearance for access to operable devices and automatic devices and for 

access to lubrication points shall be maintained in portions of the work including 

piping installed on the roof. Tripping hazards shall be avoided.  

4. Provide architectural access doors where shown and where required for access to 

equipment and operable devices.  

5. Gauges, thermometers, and other indicating devices shall be installed so that they 

can be easily read from the floor. 

3.05 MATERIAL DELIVERY AND STORAGE 

A. Comply with Division 01 65 00 – Product Delivery Requirements 

B. Comply with Division 01 66 00 – Product Storage and Protection Requirements 

3.06 INSTALLATION 

A. Manufacturer's Directions: Follow manufacturer's directions covering points not shown 

on the drawings or specified herein. Manufacturer's directions do not take precedence 

over drawings and Specifications. Where these are in conflict with the drawings and 

Specifications, notify the Project Manager for clarification before installing the work. 

B. Carpentry, Cutting, Patching, and Core Drilling: 

1. Provide carpentry, cutting, patching, and core drilling required for installation of 

material and equipment specified in this Division. 

2. No penetrations shall be sleeved, cut, or core drilled through concrete construction 

without a submittal indicating exact locations and sizes and specific written ap-

proval from the Owner or unless specifically shown on the Structural Drawings.  

3. It is the FIRE PROTECTION SPRINKLER PIPING SUB-SUBCONTRACTOR 's re-

sponsibility to accurately size and locate openings through the structure. The di-

mensions shown on the Structural Drawings are for general information only. Pro-

vide specific sizes, dimensions, requirements, etc. 

C. Seismic Mounting: 

1. Material and equipment, including floor mounted equipment, piping, and appurte-

nances shall comply with Division 01 73 23 - Anchorage and Bracing of Nonstruc-

tural Components. 

D. Waterproof Construction: 

La
st

 M
od

ifi
ed

: 0
2/

28
/2

02
4 

at
 1

0:
41

A
M

 E
S

T



 

90398-004/February 2024 21 05 00-18  Basic Fire Suppression  
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1. Maintain waterproof integrity of penetrations of materials intended to be water-

proof. Provide flashings at exterior roof penetrations. Caulk penetrations of founda-

tion walls and floors watertight. Provide membrane clamps at penetrations of wa-

terproof membranes. 

E. Painting of Fire Suppression Equipment and Hardware: 

1. Comply with applicable Division 09 sections for paints and coatings. 

2. Provide moisture resistant paint for exterior painting. 

3. Colors shall be as shown on the drawings unless specified. 

4. Comply with individual Sections for other equipment to be painted. 

5. Repair damaged galvanizing, paint, or coatings. Use Z.R.C. (no known equal) cold 

galvanized compound for galvanized repairs. 

F. Concrete Equipment Bases: 

1. All equipment located on concrete floor inside the building or on grade outside the 

building, shall be mounted on a concrete base. The concrete base shall be four 

inches high and shall extend six inches beyond the edge of equipment base un-

less indicated otherwise on drawings. 

2. Coordinate concrete bases: Concrete bases indicated on Architectural or Struc-

tural drawings are specified in other Divisions. Concrete bases not on Architectural 

or Structural drawings are requirements of this Division. 

3.07 PIPING AND EQUIPMENT IDENTIFICATION 

A. Comply with Section 21 05 53 – Identification for Fire Suppression Piping and Equip-

ment. 

3.08 NOISE AND VIBRATION 

A. The operation of any fire protection system or alarm shall not cause damage to comput-

erized equipment due to exposure to high sound pressures. FIRE PROTECTION 

SPRINKLER PIPING SUB-SUBCONTRACTOR shall perform sound level calculations or 

shall obtain written approval from the manufacturer to ensure fire protection systems 

shall not damage computerized equipment. 

1. The sound pressure level impact on Hard Disc Drives shall be below 110dbZ 

across the 1/3 octave sound bands from 500Hz to 10K Hz. 

B. Vibration levels shall not exceed vibration criteria listed in Section 21 05 48 – Vibration 

and Seismic Controls for Fire Suppression Piping and Equipment. 
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C. If noise or vibration problems are a result of improper material or installation, or exceeds 

limits by Paragraphs - 3.03.A and 3.03.B, these conditions shall be corrected by the 

FIRE PROTECTION SPRINKLER PIPING SUB-SUBCONTRACTOR at no cost to the 

Owner. 

3.09 SHUTDOWN AND SCHEDULING 

A. Comply with Section 01 14 00 - Coordination with Owner's Operations. 

3.10 PROTECTION OF EQUIPMENT 

A. Care shall be exercised during construction to avoid damage or disfigurement. Equip-

ment shall be protected from dust and moisture prior to and during construction. The 

FIRE PROTECTION SPRINKLER PIPING SUB-SUBCONTRACTOR is cautioned that 

concrete finishing, painting, etc. in electrical rooms shall not proceed if unprotected 

equipment is installed. 

B. Where required or directed, construct temporary protection for equipment and installa-

tions for protection from dust and debris caused by construction. 

C. All protection shall be substantially constructed with the use of clean canvas, heavy plas-

tic, visqueen and plywood as required, and made tight and dust proof as directed. 

D. The FIRE PROTECTION SPRINKLER PIPING SUB-SUBCONTRACTOR shall repair by 

spray or brush painting, after properly preparing the surface, scratches or defects in the 

finish of the equipment. Only identical paint furnished by the equipment manufacturer 

shall be used for such purposes. 

E. Failure of the FIRE PROTECTION SPRINKLER PIPING SUB-SUBCONTRACTOR to 

protect the equipment as outlined herein shall be grounds for rejection of the equipment 

and its installation. 

3.11 CLEANING 

A. Comply with Division 01 Section Special Procedures - Cleaning. 

3.12 LUBRICATION 

A. All lubrication points shall be accessible. Where this is impossible, provision shall be 

made for lubrication at an accessible location. Where oil is used, an oil level indicator 

and capped, vented filling connection shall be provided and firmly mounted in an acces-

sible space and shall be connected to the bearing with pipe(s) as required. Where 

grease is used for lubricant, the pipe shall have a suitable lubricating fitting installed at 

the accessible end. Equipment shall be thoroughly lubricated before operation and at 

time work is accepted.  
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3.13 SEALANTS 

A. See Division 07 Sections for sealing duct, pipe, and conduit penetrations through walls, 

partitions, and floors. 

1. Completely seal duct, pipe and conduit penetrations through rated and non-rated 

walls. 

3.14 TESTS 

A. Upon completion of the fire suppression construction work, perform tests and provide 

test reports as specified in this and other Sections. 

1. Inspection, testing, and associated documentation shall be in compliance with the 

NFPA standard applicable to the component or system.   

2. Refer to Section 01 75 00 – Checkout and Startup Procedures for additional re-

quirements.   

3. All tests shall be made in the presence of a representative of the Project Manager. 

The application or interruption of utilities shall be programmed and directed by the 

Project Manager. 

4. The FIRE PROTECTION SPRINKLER PIPING SUB-SUBCONTRACTOR shall 

submit to the Project Manager 3 copies of test results, certified in writing, wit-

nessed, signed and dated, immediately upon completion of work. Unsatisfactory 

condition revealed by these test results, or unsatisfactory methods of tests and/or 

testing apparatus and instruments, shall be corrected by the FIRE PROTECTION 

SPRINKLER PIPING SUB-SUBCONTRACTOR to the satisfaction of the Project 

Manager. 

5. The Project Manager reserves the right to require that the FIRE PROTECTION 

SPRINKLER PIPING SUB-SUBCONTRACTOR perform and repeat tests that are 

deemed necessary to complete or check the tests or the certified records of the 

FIRE PROTECTION SPRINKLER PIPING SUB-SUBCONTRACTOR during the 

course of the work. Correct unsatisfactory portion of its work that is revealed by the 

tests or that may be due to progressive deterioration during this period, unless the 

item in question was a direct specification. 

3.15 MAINTENANCE AND OPERATING INSTRUCTIONS AND TRAINING 

A. Refer to Division 01 for maintenance and operating instructions, and training require-

ments. 

B. At time of occupancy, arrange for manufacturer's representatives to instruct operating 

and maintenance personnel in the use of equipment requiring operating and 
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maintenance. Arrange for personnel to be instructed at one time. Costs for this service 

shall be included in the Subcontract. 

C. Maintenance and operating instructions and training for Owner-furnished equipment will 

be provided by the equipment vendor. The FIRE PROTECTION SPRINKLER PIPING 

SUB-SUBCONTRACTOR shall be responsible for other equipment. 

END OF SECTION 
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Suppression Piping and Equipment 

DIVISION 21 

FIRE SUPPRESSION 

(Filed Sub Bid Required) 

 

SECTION 21 05 29 

HANGERS AND SUPPORTS FOR FIRE SUPPRESSION PIPING AND EQUIPMENT 

PART 1 – GENERAL 

1.01 FILED SUB-BID REQUIREMENTS 

A. This Section is part of the filed sub-bid for Division 21 – Fire Suppression. See Section 

21 05 00. 

1.02 SUMMARY 

A. Related Documents: 

1. Drawings and general provisions of the Subcontract apply to this Section. 

2. Review these documents for coordination with additional requirements and infor-

mation that apply to work under this Section. 

B. Section Includes: 

1. Pipe, and equipment hangers and supports. 

2. Anchors, equipment bases and supports. 

3. Sleeves and seals. 

4. Firestopping. 

1.03 RELATED SECTIONS: 

A. Section 00 72 00 − General Conditions. 

B. Section 00 73 00 – Supplementary Conditions. 

C. Section 01 33 00 – Submittal Procedures 

D. Section 01 73 23 - Anchorage and Bracing of Nonstructural Components 

E. Division 03 Concrete. 
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F. Section 07 84 00 - Firestopping. 

G. Section 07 90 00 - Joint Fillers, Sealants and Caulking. 

H. Section 21 12 00 - Fire Suppression Standpipes. 

I. Section 21 13 13 - Wet Pipe Sprinklers. 

J. Section 21 22 00 -Clean Agent Fire Extinguishing System 

1.04 REFERENCES  

A. General: 

1. The following documents form part of the Specifications to the extent stated. 

Where differences exist between codes and standards, the one affording the 

greatest protection shall apply. 

2. Unless otherwise noted, the referenced standard edition is the current one at the 

time of commencement of the Work. 

3. Refer to Division 01 for the list of applicable regulatory requirements. 

4. Refer to Section 21 05 00 − Basic Fire Suppression Requirements for codes and 

standards, and other general requirements. 

5. Refer to Section 21 22 00 – Clean Agent Fire Extinguishing Systems additional re-

quirements of such systems. 

B. Division 01 73 23 - Anchorage and Bracing of Nonstructural Components for seismic 

bracing of piping. 

1.05 SUBMITTALS 

A. Submit under provisions of Section 01 33 00 – Submittal Requirements and Section 21 

05 00 – Basic Fire Suppression Requirements – Quality Assurance. 

B. Submit shop drawing of hanger and support spacing, framing and attachment methods. 

C. Submit firestopping systems for every application. 

1.06 QUALITY ASSURANCE 

A. Comply with Section 21 05 00 − Basic Fire Suppression Requirements. 

B. Supports for Sprinkler Piping: Comply with NFPA 13. 

C. Supports for Standpipes: Comply with NFPA 14. 
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D. Do not use black steel devices, components, fasteners, etc. within chemical rooms or in 

any related air flow path. Steel items shall be stainless. 

E. Unless noted elsewhere in this section or in the contract drawings, every component 

used in the construction of the sprinkler system shall be UL listed and FM approved for 

fire service and shall be installed in accordance with the requirements and restrictions of 

those listings and approvals.  

PART 2 – PRODUCTS 

2.01 PIPE HANGERS AND SUPPORTS 

A. Approved Manufacturers: 

1. Eaton 

2. Anvil 

3. Grinnell 

4. Approved Equal 

B. All fire suppression pipe supports and hangers shall meet or exceed industry standards 

for fire sprinkler systems installation, with documentation indicating UL and FM Global 

approval/certifications. 

C. Comply with NFPA 13 for all requirements for pipe supports including spacing, accepta-

ble material, sizing, and other specific requirements.   

D. Pipe support materials shall be based on the location and material of the piping system. 

1. Pipe supports within process areas shall be constructed of all stainless steel com-

ponents.   

2. Pipe supports within administrative areas shall be constructed of all galvanized 

steel, coated steel, cast iron, or stainless steel components.   

E. Horizontal pipe supports: 

1. Supports for individual pipes: clevis hangers and threaded rod supported from 

structure.   

2. Trapeze supports for individual or multiple pipes: strut system with threaded rods 

supported from structure or anchored directly to the structure.  Provide straps/clips 

to secure pipe to trapeze. 
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3. Floor supports: adjustable-height pipe saddle with locknut, floor flange, and con-

crete pier if required.   

F. Vertical pipe supports: 

1. Pipe clamp supported by floor sleeve, trapeze anchored to wall, or riser clamp 

supported by bracket or support beam anchored to wall.  Support components uti-

lized shall be rated and designed for a vertical pipe support application.   

G. Hanger rods. 

1. Hanger rods shall be sized in accordance with NFPA 13 section 17.2.1 unless the 

hanger assembly has been tested and listed by a testing laboratory and installed 

within the limits of pipe sizes expressed in individual listings. 

2. Galvanized or stainless steel, threaded both ends, threaded one end, or continu-

ously threaded.  Location will determine required material.  

3. Matching galvanized or stainless steel nuts shall be provided, including a jam nut 

to secure the primary support nut on each rod.   

2.02 ATTACHMENTS TO STRUCTURE 

A. Inserts for new formed concrete construction: malleable iron case of galvanized steel 

shell and expander plug for threaded connection with lateral adjustment, top slot for rein-

forcing rods, lugs for attaching to forms; size inserts to suit threaded hanger rods. 

B. Connection to existing concrete structure: Hilti, Red Head, Powers, or equal, wedge type 

expansion anchors.  

C. Welded connection to structural steel: welded beam attachment with threaded rod at-

tachment. 

2.03 SUPPORTS, BRACING, AND ACCESSORIES 

A. Miscellaneous Steel: Angles, channels, brackets, rods, clamps, etc., of new materials 

conforming to ASTM A36 or A276. Hot-dip galvanize steel parts after fabrication where 

used outdoors. 

B. Fasteners: Bolts and nuts, except as otherwise specified, shall conform to the applicable 

ASTM standard for the material. Bolts shall have heavy hexagon heads, and nuts shall 

be of the hexagon heavy series. Provide bolts of ample size and strength for the purpose 

intended.  

C. Caulk: Acrylic sealant of quality specified in Section 07 90 00 − Joint Fillers, Sealants 

and Caulking. 
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Suppression Piping and Equipment 

2.04 FIREPROOFING OF FLOOR AND WALL PENETRATIONS 

A. Materials and installation shall comply with U.L. Fire Resistance Directory, for Through-

Penetration for Firestop Devices, latest edition. See Division 07 84 00 – Firestopping. 

2.05 FABRICATION 

A. Size sleeves large enough to allow for movement due to expansion and contraction. Pro-

vide for continuous insulation wrapping. 

B. Design hangers for installation without disengagement of supported pipe. 

2.06 FINISHES 

A. Prime-paint exposed steel hangers and supports. Hangers and supports located in crawl 

spaces, pipe shafts, and suspended ceiling spaces are not considered exposed. 

1. Steel in chemical rooms is considered exposed. 

B. Repair damage to galvanizing at welds, scratches, etc. using Z.R.C. (no known equal) 

cold galvanizing compound. 

PART 3 – EXECUTION 

3.01 ATTACHMENTS TO STRUCTURE 

A. Concrete Structure: Locate anchors from any edge condition and at a spacing to obtain 

maximum working loads specified in the applicable ICC report. 

1. See structural drawings for additional restrictions for locating anchors.  

B. Steel Structure: Attach at beam axis. Avoid eccentric loads wherever possible. 

C. Rating: Ultimate strength at least five times the imposed load. 

D. Submit for structural review all pipe hanger locations, point loads and structural attach-

ment details for pipes 6 inches (152.4 mm) and larger. 

E. Coordinate installation so that attachments to structure are made prior to fireproofing. If 

attachments must be made after fireproofing, then thoroughly clean area of fire proofing 

before welded or bolted attachments are made and replace fireproofing as necessary. 

Fireproofing material shall match existing. 

F. Where point loads, imposed by work of Division 21, are greater than can safely be car-

ried by the roof or deck, provide structural steel spreader beams tied to the building 

structure. Submit details of all such spreader beams for approval. 
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G. Inserts: 

1. Furnish inserts to Divisions 03 Sections for Concrete and Concrete Forming, for 

placement in concrete form work. 

2. Furnish inserts for suspending hangers from reinforced concrete slabs and sides 

of reinforced concrete beams. 

3. Furnish hooked rod to Divisions 03 Sections for Concrete and Concrete Forming. 

4. Reinforcement for inserts carrying pipe larger than 4 inches (101.6 mm). 

5. Where concrete slabs form finished ceiling, furnish inserts to be flush with slab sur-

face. 

6. Where inserts are omitted, submit an attachment plan to the Owner’s Representa-

tive. 

3.02 SUPPORTS, BRACING, AND ACCESSORIES 

A. Common support systems: This section is responsible for the provision, coordination, 

calculations, and seismic bracing of support systems common to Division 21 work. Indi-

vidual section shall provide their own horizontal support struts. Division 21 shall coordi-

nate with other divisions of all aspects of hanger installation, horizontal strut installation, 

pipe/conduit/cable tray/etc. installation, seismic bracing installation, and so on. 

B. Support systems shall be installed in a manner that does not obstruct sprinklers and 

shall comply with the obstruction rules of NFPA 13 Chapters 10 through 14 

C. Set all machines and devices dead level, except where pitch or slope is specified or 

shown. Securely fasten to the structure unless shown otherwise. Use dry pack cement 

grout to obtain complete contact between structure and equipment.  

D. This Section is responsible for the concrete work for the support of equipment provided 

by this Section. Coordinate locations with anchor bolts before concrete is placed. 

E. Pipe Hangers and Supports: 

1. Support horizontal piping in accordance with NFPA 13 section 17.4. 

2. Install hangers to provide at least 1/2 inch (13 mm) space between finished cover-

ing and adjacent work. 

3. Place a hanger within 12 inches (300 mm) of each horizontal elbow. 

4. Use hangers with at least 1-1/2 inch (38 mm) vertical adjustment. 
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5. Support vertical piping at every floor. Where the vertical distance between floors 

exceeds 25’, additional supports shall be installed. 

6. Trapeze supports: 

a. Where several pipes can be installed in parallel and at the same elevation, 

provide multiple or trapeze hangers. Use specified pipe shields (if applica-

ble).  

b. Trapeze size, and support size and spacing shall conform to the require-

ments of NFPA 13, 2019 chapter 17.3 and any requirements of the Massa-

chusetts Building Code. Fabrication drawings shall not be submitted without 

sealed calculations from a professional engineer licensed in the state of 

Massachusetts. 

c. Maximum trapeze deflection shall be 1/240th of the span on a maximum 

stress of 15,000 psi (103.5 MPa), whichever is more stringent. 

7. Support riser piping independently of connected horizontal piping. 

8. Brace piping longitudinally and transversely as specified and indicated on the 

drawings. Design of the seismic bracing shall be in accordance with Division 01 73 

23 - Anchorage and Bracing of Nonstructural Components. 

9. Support all pipe from the building structure so that there is no apparent deflection 

in pipe runs. Fit piping with steel sway braces and anchors to prevent vibration 

and/or horizontal displacement under load when required. Do not support from, or 

brace to, ducts, other pipes, conduit, or any materials except building structure. 

Piping or equipment shall be immobile and shall not be supported or hung by wire, 

rope, plumber's tape, plastic ties, or blocking of any kind. Vertical piping running 

between floors shall be additionally supported at mid points in a rigid and immobile 

fashion. Any exposed or concealed piping which can be physically moved, and 

which is not properly supported will not be accepted, and additional support or 

bracing will be required. Install seismic bracing as at locations as specified in the 

contract drawings. 

10. Install and secure all equipment with anchors and braces to floors, structural mem-

bers and walls with sufficient backing, to prevent vibration and/or horizontal dis-

placement under load and seismic force as hereinbefore specified. Follow manu-

facturer's recommendations for the installation of vibration isolators where required 

for all equipment requiring such. 

F. Equipment Bases and Supports: 

1. Comply with Divisions 03 Sections Concrete and Concrete Forming for concrete 

bases. 
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2. Provide templates, anchor bolts, and accessories for mounting and anchoring 

equipment. 

3. Construct support of steel members. Brace and fasten with flanges bolted to struc-

ture. Level equipment installed on steel rails using shims to compensate for the 

deflection of the steel. 

4. Provide rigid anchors for pipes after vibration-isolation components are installed. 

G. Counter Flashing: 

1. See Architectural drawings for flashings. 

2. Provide flexible flashing and metal counterflashing where piping penetrates weath-

erproofed or waterproofed walls, floors, and roofs. 

3. Provide acoustical-lead flashing around pipes penetrating equipment rooms, in-

stalled in accordance with manufacturer's instructions for sound control. 

H. Sleeves: 

1. Set sleeves in position in formwork. Provide reinforcing around sleeves. 

2. Extend sleeves through floors 1 inch (25 mm) above finished floor level. Caulk 

sleeves full depth and provide floor plate. 

3. Where piping penetrates floor, ceiling, or wall, close-off space between pipe or 

duct and adjacent work with fire-stopping insulation and caulk airtight. Provide 

close-fitting metal collar or escutcheon covers at both sides of penetration. 

4. Install chrome-plated steel escutcheons at finished surfaces. 

3.03 SEISMIC RESTRAINTS 

A. Pipe seismic restraints shall not interfere with pipe thermal expansion loop action or pipe 

building joint expansion loop action. 

END OF SECTION 
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DIVISION 21 

FIRE SUPPRESSION 

(Filed Sub Bid Required) 

 

SECTION 21 05 53 

IDENTIFICATION FOR FIRE PROTECTION AND LIFE SAFETY SYSTEM EQUIPMENT 

PART 1 – GENERAL 

1.01 FILED SUB-BID REQUIREMENTS 

A. This Section is part of the filed sub-bid for Division 21 – Fire Suppression. See Section 

21 05 00. 

1.02 SUMMARY 

A. Related Documents: 

1. Drawings and general provisions of the Subcontract apply to this Section. 

2. Review these documents for coordination with additional requirements and infor-

mation that apply to work under this Section. 

B. Section Includes: 

1. Identify all installed fire protection distribution piping, mechanical equipment, build-

ing components, process systems, the fire alarm system, and all associated com-

ponents and appurtenances thereto in accordance with all applicable codes and 

standards as listed herein. 

2. Provide additional signage detailing system design information as required by 

NFPA. 

1.03 RELATED SECTIONS: 

A. Section 00 72 00 − General Conditions. 

B. Section 00 73 00 – Supplementary Conditions. 

C. Section 01 33 00 – Submittal Procedures 

D. Section 09 91 00 - Painting 

E. Section 21 12 00 - Fire Suppression Standpipes 
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Life Safety System Equipment 

F. Section 21 13 13 - Wet Pipe Sprinklers 

G. Section 21 22 00 -Clean Agent Fire Extinguishing System 

H. Section 28 46 20 - Fire Alarm Systems  

1.04 REFERENCES  

A. General: 

1. The following documents form part of the Specifications to the extent stated. 

Where differences exist between codes and standards, the one affording the 

greatest protection shall apply. 

2. Unless otherwise noted, the referenced standard edition is the current one at the 

time of commencement of the Work. 

3. Refer to Division 01 for the list of applicable regulatory requirements. 

4. Refer to Section 21 05 00 − Basic Fire Suppression Requirements for codes and 

standards, and other general requirements. 

5. Refer to Section 21 22 00 – Clean Agent Fire Extinguishing Systems for additional 

requirements of such systems. 

B. ASME –American Society of Mechanical Engineers: 

1. ASME A 13.1 − Scheme for the identification of piping systems 

1.05 SUBMITTALS 

A. Submit under provisions of Section 01 33 00 – Submittal Requirements and Section 21 

05 00 – Basic Fire Suppression Requirements – Quality Assurance. 

B. Submit list of wording, symbols, letter size, proposed signage, and color coding for iden-

tification. 

1.06 QUALITY ASSURANCE 

A. Comply with Section 21 05 00 − Basic Fire Suppression Requirements. 

B. Signage for sprinkler piping and components: Comply with NFPA 13. 

C. Signage and markings for standpipes and accessories: Comply with NFPA 14. 0
9
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Life Safety System Equipment 

PART 2 – PRODUCTS 

2.01 ACCEPTABLE MANUFACTURERS 

A. Seton 

B. Brimar 

C. Brady 

D. Craftmark 

2.02 EQUIPMENT NAME PLATES 

A. Equipment and system controllers shall be furnished with engraved nameplates with 

identification name that match the construction documents. Nameplates for equipment 

shall be constructed of 3/16-inch thick phenolic plastic with engraved black letters on 

white background. 

B. Letters for equipment identification name shall not be less than 1-1/2 inch height.  

C. Nameplates shall be attached to equipment in a location acceptable to the Owner or 

Owner’s representative.  

2.03 PIPELINE MARKERS 

A. Identification signs for sprinkler system and standpipe components shall be of any type 

meeting the requirements of NFPA 13, and associated requirements in Section 21 13 13 

– Wet Pipe Sprinklers and Section 21 12 00 - Fire Suppression Standpipes. 

B. Identification signs for clean agent fire suppression system components shall be of any 

type meeting the requirements of NFPA 2001, and associated requirements in 21 22 00 

- Clean Agent Fire Extinguishing Systems. 

C. Identification signs, covers, and nameplates shall be in accordance with Division 28 46 

20 - Fire Alarm Systems 

D. Color coding, text height, marker sizing, locations, and flow arrows shall be compliant 

with ANSI/ASME A13.1 unless specified otherwise. 

E. Labels shall be secured in place to be readable from floor level. 

F. Markers shall include the following information: 

1. Service (i.e.: Sprinkler, etc) 

2. Direction of Flow Arrow 
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Life Safety System Equipment 

G. Plumbing pipeline markers shall conform to the following color codes: 

 

Fire Quenching Fluids 
Letters – White 
Background – Red 

  

H. Fire suppression pipeline labels and lettering shall conform to the following: 

 

Outside Diameter of Insulation or Pipe Color Field Length Letter Height 

¾ to 1-1/4 inches (9.5 to 31.7 mm) 8 inches (200 mm) ½ inch (13 mm) 

1-1/2 to 2 inches (38.1 to 50.8 mm) 8 inches (200 mm) ¾ inch (20 mm) 

2-1/2 to 2 inches (63.5 to 50.8 mm) 12 inches (300 mm) 1 ¼ inch (32 mm) 

8 to 10 inches (203.2 to 254 mm) 24 inches (600 mm) 2 ½ inch (64 mm) 

Over 10 inches (254 mm) 32 inches (800 mm) 3 inches (75 mm) 

2.04 VALVE AND TRIM SIGNAGE 

A. Fire Protection Valve and Trim Signage: Equipment identification signs used for indoor 

equipment shall be minimum 6 inches wide by 2 inches high with enamel baked finish on 

minimum 18 gauge steel or 0.020 inch aluminum with red letters on a white background 

or white letters on red background. All text shall be a minimum 1” lettering. 

2.05 FIRE ALARM DEVICES AND COMPONENTS 

A. Identify fire alarm equipment devices by means of 3/32 inch (3 mm) thick red laminated 

phenolic nameplate with white core. Engrave fire alarm panel identification using a mini-

mum size of 1 inch (25 mm) character height, Helvetica style font.  

B. Fire Alarm device numbers shall be a minimum of 3/16 inch (5 mm) size and fire alarm 

zone numbers shall be 1/4 inch (7 mm) size. Attach nameplates with No. 4-36 RH nickel 

plated brass machine screws. Device numbers may be adhered with glue or equivalent. 

C. Coordinate with FIRE ALARM SUB-SUBCONTRACTOR for identification of sprinkler 

system devices provided by the FIRE PROTECTION SPRINKLER PIPING SUB-

SUBCONTRACTOR. 

D. Fire Alarm system covers: Paint all box and conduit body covers red, per Section 09 91 

00 − Painting. 
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PART 3 – EXECUTION 

3.01 PREPARATION 

A. Degrease and clean surfaces to receive adhesive of identification materials where pro-

vided. 

B. Prepare surfaces in accordance with Section 09 91 00 − Painting for stencil painting. 

3.02 INSTALLATION 

A. Plastic nameplates: install with corrosion-resistant mechanical fasteners, or adhesive. 

B. Plastic tags: install with corrosion-resistant chain. 

C. Stencil painting: apply in accordance with Section 09 91 00 − Painting. 

D. Plastic pipe markers: install in accordance with manufacturer's instructions. 

E. Plastic-tape pipe markers: install completely around pipe in accordance with manufactur-

er's instructions. 

3.03 IDENTIFICATION SCHEDULE 

A. Valves: Mark all sprinkler system valves in accordance with NFPA 13, and Section 21 13 

13 – Wet Pipe Sprinklers or others as appropriate.  

B. Sprinkler Riser Trim: Identify Sprinkler Riser trim in accordance with NFPA 13, and Sec-

tion 21 13 13 – Wet Pipe Sprinklers or others as appropriate.  

C. Fire Alarm System Nameplates: Major components of equipment shall have the manu-

facturer's name, address, type or style, model or serial number, catalog number, date of 

installation, installing Contractor's name and address, and the contract number provided 

on a new plate permanently affixed to the item or equipment. Furnish nameplate illustra-

tions and data to obtain approval by the Owner before installation. Obtain approval by 

the Owner for installation locations. Nameplates shall be etched metal or plastic, perma-

nently attached by screws to panels or adjacent walls. Major components include, but 

are not limited to, the following: 

1. Fire Alarm Control Panel/ Fire Alarm Control Unit  

2. Mass Notification Control Panel  

3. Automatic transmitter/transceiver 

4. Terminal Cabinet 
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Life Safety System Equipment 

D. Fire Alarm System Initiating Devices and Notification Appliances: Each initiating device 

and notification appliance, as well as other major components shall be provided with a 

unique device address in accordance with this Section and Division 28 46 20 - Fire 

Alarm Systems. 

E. Piping: identify piping, concealed or exposed, with labels in accordance with Owner re-

quirements, and ASME/ANSI A13.1. Locate identification not more than 20 feet (6 m) 

apart on straight runs including risers and drops, adjacent to each valve and tee, at each 

side of penetration of structure or enclosure, at each obstruction, and within 2 feet of 

each change of direction. 

3.04 ADDITIONAL FIRE PROTECTION AND LIFE SAFETY EQUIPMENT IDENTIFICATION 

A. Provide identification for all rooms, closets, doorways, or other areas where Fire Alarm 

Equipment, Fire Protection System Equipment, Fire Department access or access to 

equipment is located in accordance with the Massachusetts Building Code, Massachu-

setts Fire Code, NFPA 13, NFPA 14, NFPA 70, and NFPA 72. Areas include, but are not 

limited to: 

1. Fire Alarm Control Panel Room 

2. Fire Sprinkler Riser Room 

3. Electrical Equipment Rooms 

4. Refrigeration Rooms 

5. Battery Rooms 

6. Roof Access Hatches, Doorways, and Stairwells leading to Roof Access 

7. Fire Lanes 

8. Location of Electrical Disconnects and Disconnect Switches 

9. Photovoltaic Equipment where the energized equipment contains direct current 

(DC). 

10. Fire Department Connections 

11. Fire Department Standpipe Connections 

B. Fire dampers and fire smoke dampers: at each fire damper or fire smoke damper access 

panel, label "FIRE DAMPER" or “FIRE SMOKE DAMPER” in minimum 2 inches (25 mm) 

high letters. Fire smoke dampers shall be provided with tags to identify each fire smoke 

dampers as “FSD-NUMBER SEQUENCES-BLDG NUMBER”. Provide chart to Owner 

for approval. 
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C. Wherever charts, Shop Drawings, etc. Refer to specific room numbers, use room num-

bers that will be provided by the Owner rather than the room numbers indicated on the 

Drawings. 

END OF SECTION
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DIVISION 21 

FIRE SUPPRESSION 

(Filed Sub Bid Required) 

 

SECTION 21 12 00 

FIRE-SUPPRESSION STANDPIPES 

PART 1 – GENERAL 

1.01 FILED SUB-BID REQUIREMENTS 

A. This Section is part of the filed sub-bid for Division 21 – Fire Suppression. See Section 

21 05 00. 

1.02 SUMMARY 

A. Related Documents: 

1. Drawings and general provisions of the Subcontract apply to this Section. 

2. Review these documents for coordination with additional requirements and infor-

mation that apply to work under this Section. 

B. Section Includes: 

1. Wet standpipe system. 

2. Fire department connection. 

1.03 RELATED SECTIONS: 

A. Section 00 72 00 − General Conditions. 

B. Section 00 73 00 – Supplementary Conditions. 

C. Section 01 33 00 – Submittal Procedures 

D. Section 01 73 23 - Anchorage and Bracing of Nonstructural Components 

E. Division 03 Concrete. 

F. Section 07 84 00 - Firestopping. 

G. Section 07 90 00 - Joint Fillers, Sealants and Caulking. 

H. Section 09 91 00 - Painting 

La
st

 M
od

ifi
ed

: 0
2/

28
/2

02
4 

at
 1

0:
41

A
M

 E
S

T



 

90398-004/February 2024 21 12 00-2  Fire Suppression Standpipes 

I. Section 21 05 53 - Identification for Fire Protection and Life Safety System Equipment 

J. Section 21 13 13 - Wet Pipe Sprinklers 

K. Section 28 46 20 - Fire Alarm Systems 

1.04 REFERENCES  

A. General: 

1. The following documents form part of the Specifications to the extent stated. 

Where differences exist between codes and standards, the one affording the 

greatest protection shall apply. 

2. Unless otherwise noted, the referenced standard edition is the current one at the 

time of commencement of the Work. 

3. Refer to Division 01 for the list of applicable regulatory requirements. 

4. Refer to Section 21 05 00 − Basic Fire Suppression Requirements for codes and 

standards, and other general requirements. 

B. U.S. Department of Labor: 

1. Code of Federal Regulations 29 CFR 1910.7: "Definition and requirements for a 

nationally recognized testing laboratory." 

C. ASME – American Society of Mechanical Engineers: 

1. ASME B1.20.1, Pipe Threads, General Purpose (Inch) 

2. ASME B16.1 − Gray Iron Pipe Flanges and Flanged Fittings Classes 25, 125, and 

250 

3. ASME B16.11 − Forged Fittings, Socket-Welding and Threaded 

4. ASME B16.3 − Malleable Iron Threaded Fittings, Classes 150 and 300 

5. ASME B16.4 − Standard for Gray Iron Threaded Fittings; Classes 125 and 250 

6. ASME B16.9 − Standard for Factory-Made Wrought Steel Buttwelding Fittings 

7. ASME B18.2.2 − Nuts for General Applications: Machine Screw Nuts, Hex, 

Square, Hex Flange, and Coupling Nuts (Inch Series) 

D. ASTM – American Society for Testing and Materials 

1. ASTM A135/A135M − Standard Specification for Electric-Resistance-Welded Steel 

Pipe 
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2. ASTM A183 − Standard Specification for Carbon Steel Track Bolts and Nuts 

3. ASTM A53/A53M − Standard Specification for Pipe, Steel, Black and Hot-Dipped, 

Zinc-Coated, Welded and Seamless 

4. ASTM A536 − Standard Specification for Ductile Iron Castings 

5. ASTM A563 − Standard Specification for Carbon and Alloy Steel Nuts 

6. ASTM A795/A795M − Standard Specification for Black and Hot-Dipped Zinc-

Coated (Galvanized) Welded and Seamless Steel Pipe for Fire Protection Use 

E. National Fire Protection Association (NFPA) 

1. NFPA 13 − Standard for the Installation of Sprinkler Systems, 2019 Edition 

2. NFPA 24 − Standard for the Installation of Private Fire Service Mains and Their 

Appurtenances, 2019 Edition 

3. NFPA 72 – National Fire Alarm and Signaling Code, 2019 Edition 

4. NFPA 101 − Life Safety Code, 2021 Edition 

5. NFPA 291 − Recommended Practice for Fire Testing Fire Flows and Hydrant 

Marking, 2022 Edition 

6. NFPA 1963 − Standard for Fire Hose Connections, 2019 Edition 

F. Code of Massachusetts Regulations (CMR): 

1. 527 CMR 1.00 – Massachusetts Fire Code  

2. 780 CMR 10th Edition – Massachusetts Building Code  

G. U.S. Department of Energy (DOE) 

1. DOE-O-420.1c − Facility Safety 

2. DOE-STD-1066 − Fire Protection 

H. UL - Underwriters Laboratory: 

1. UL 668 − Hose Valves for Fire-Protection Service 

2. UL 852 - Standard for Safety Metallic Sprinkler Pipe for Fire Protection Service 

3. UL Bld Mat Dir − Building Materials Directory 

4. UL Fire Prot Dir − Fire Protection Equipment Directory 
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I. FM – Factory Mutual: 

1. FM 1630 – Steel Pipe for Sprinkler Systems 

2. FM APP GUIDE − (updated on-line) Approval Guide http://www.approval-

guide.com/ 

1.05 SYSTEM DESCRIPTION 

A.  

1.06 SUBMITTALS 

A. Submit under provisions of Section 21 05 00 – Basic Fire Suppression Requirements 

and Section 01 33 00 – Submittal Procedures. 

B. Qualifications: submit qualification data for Qualified Installer of fire suppression systems 

and Professional Engineer performing analysis.   

1. Installer’s responsibilities include designing, fabricating, and installing sprin-

kler/standpipe systems and providing professional engineering services needed to 

assume engineering responsibility.  Include installer’s Massachusetts license infor-

mation as well as AWS and/or ASME certifications. 

2. Engineering responsibilities include preparation of working plans, calculations, and 

field test reports by a qualified Professional Engineer.   

C. The following Tier Two submittals shall be submitted to the Project Registered Design 

Professional for acceptance prior to installation, in accordance with 780 CMR 10th Edi-

tion.   

1. Delegated-Design Submittal: For sprinkler and standpipe systems indicated to 

comply with performance requirements and design criteria, including analysis data 

signed and sealed by a qualified professional engineer responsible for their prepa-

ration. 

2. Working Plans: Submit working plans, prepared in accordance with NFPA 13 and 

14.  

3. Product Data: Submit product data for approval. Submit proof of approval to the 

Owner. Describe supports, components, accessories, and sizes. All product sub-

mittals shall include the required listing and approvals. 

4. Wiring diagrams for power, signal, and control wiring. 

5. Operation and Maintenance Data: Include valve data, servicing requirements, and 

test schedule. 
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D. The following Tier Two submittals shall be submitted to the Project Registered Design 

Professional for acceptance prior to system turnover, in accordance with 780 CMR 10th 

Edition.   

1. Field Test Reports and Certificates: Indicate and interpret test results for compli-

ance with performance requirements as described in NFPA 13, 14, and other ref-

erenced NFPA standards.  Include “Contractor’s Material and Test Certificate for 

Above Ground Piping”.  

2. Field quality-control reports. 

3. Operation and Maintenance Data: Include valve data, servicing requirements, and 

test schedule. 

E. As-built plans showing changes from the accepted Working Drawings shall be submit-

ted, as Tier Three submittals, to the Project Registered Design Professional or recog-

nized professional performing Construction Control services. 

F. Working plans shall conform to NFPA 13 and 14 but shall also include the following. 

1. Shop Drawings shall conform to the requirements established for working plans as 

prescribed in NFPA 13. Submit three (3) copies of the Sprinkler System shop 

drawings, no later than 21 days prior to the start of sprinkler system installation. 

Drawings shall include plan and elevation views demonstrating that the equipment 

will fit the allotted spaces with clearance for installation and maintenance. Each set 

of drawings shall include the following: 

a. Descriptive index of drawings in the submittal with drawings listed in se-

quence by drawing number. A legend identifying device symbols, nomencla-

ture, and conventions used. 

b. Floor plans drawn to a scale not less than 1/8" = 1'-0" and provided in ANSI 

size “D” sheets. Font style shall be Simplex or RomanS.  

c. Submit floor plans which clearly show locations of standpipes, sprinklers, ris-

ers, pipe hangers, seismic separation assemblies, sway bracing, inspector's 

test connections, drains, and other applicable details necessary to clearly 

describe the proposed arrangement. Each type of fitting used and the loca-

tions of bushings, reducing couplings, and welded joints shall be indicated. 

d. Actual center-to-center dimensions between sprinklers on branch lines and 

between branch lines; from end sprinklers to adjacent walls; from walls to 

branch lines; from sprinkler feed mains, cross-mains and branch lines to fin-

ished floor and roof or ceiling. A detail shall show the dimension from the 

sprinkler and sprinkler deflector to the ceiling in finished areas. 
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e. Longitudinal and transverse building sections showing typical branch line 

and cross-main pipe routing as well as elevation of each typical sprinkler 

above finished floor. 

f. Details of each type of riser assembly; pipe hanger; sway bracing for earth-

quake protection, and restraint of underground water main at point-of-entry 

into the building, and electrical devices and interconnecting wiring. Submit 

load calculations for sizing of sway bracing, for systems that are required to 

be protected against damage from earthquakes. 

g. The drawings shall be sequenced in a logical order, such as building and 

floor numbers in ascending order. With the exception of common construc-

tion details, each drawing shall depict work within a single building.  

1.07 QUALITY ASSURANCE 

A. Conform to, and comply with, NFPA 13 and NFPA 14 for combined sprinkler and stand-

pipe hose system.  This includes advisory provisions listed in the appendices of such 

standards, as though the word "shall" had been substituted for the word "should" wher-

ever it appears. In the event of a conflict between specific provisions of this specification 

and applicable NFPA standards, this specification shall govern.  

B. Equipment and Components shall be:  

1. Labeled or marked as “Listed” by Underwriters Laboratory (UL) for fire sprinkler 

service. 

2. Labeled or marked “Approved” by Factory Mutual (FM) for fire sprinkler service. 

3. Installed according to their listing and approval limitations and installation instruc-

tions. 

C. Hydraulic Calculations 

1. All pipe sizes shall be determined by hydraulic calculation. Where pipes supply a 

combination sprinkler/standpipe system, they shall be sized for the more demand-

ing flow in accordance with NFPA 13 and NFPA 14. 

2. All hydraulic calculations shall be prepared, signed and sealed by a professional 

engineer licensed in the state of Massachusetts with experience in performing 

such calculations for fire protection systems. The engineer shall obtain pumper 

specifications from the AHJ to be used as the basis for manual standpipe calcula-

tions. 

3. Hydraulic calculations shall be performed for all standpipes in present in each 

building, and they shall be performed for water supplied from each FDC present in 

each building. 
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4. Hydraulic calculations shall be performed in accordance with NFPA 14 Chapter 8 

and the following: 

a. The water supply pressure available at the design system flow shall be no 

less than 10% and 10 PSI greater than that required to satisfy the require-

ments of NFPA 14 Chapter 7.  

b. Maximum pipe velocity - 20 ft./s. 

c. Where the pressure loss of a pipe, fitting or appurtenance differs than that 

listed in NFPA 14 table 8.3.1.3, the larger of the two values shall be used. 

d. The available pressure shall be determined based hydrant flow test data or 

based on the pumper specifications provided by the AHJ. 

5. The standpipe system shall meet all of the above design requirements regardless 

of which FDC from which the system is fed. 

1.08 DELIVERY, STORAGE, AND HANDLING 

A. All equipment delivered and placed in storage shall be housed in a manner to preclude 

any damage from the weather, humidity and temperature variations, dirt and dust, or 

other contaminants. Additionally, all pipes shall either be capped or plugged until in-

stalled. 

1.09 EXTRA MATERIALS 

A. Submit spare parts data for each different item of material and equipment specified. The 

data shall include a complete list of parts and supplies, with current unit prices and 

source of supply, and a list of parts recommended by the manufacturer to be replaced 

after 1 year and 3 years of service. Include a list of special tools and test equipment re-

quired for maintenance and testing of the products supplied. 

PART 2 – PRODUCTS 

2.01 PIPING SYSTEMS 

A. Contractor shall ensure that all components of the piping system (including pipes, fit-

tings, couplings, appurtenances and field-cut end joints) are compatible, and do not devi-

ate from the listing and installation restrictions of the installed products. Any products 

that are purchased, installed or modified in a manner that does not meet this require-

ment shall be replaced at no expense to the owner. 

B. Piping, Above Ground:  

1. All above ground piping shall be of the same manufacturer. 
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2. Acceptable Manufacturers 

a. Wheatland Tube 

b. Bullmoose Tube 

c. State Pipe (also known as West Coast Pipe) 

3. Construction: Black Steel, Schedule 40, Electric-Resistance Welded or Seamless 

conforming to one of the following standards: 

a. ASTM A53 Type E or S, Grade B 

b. ASTM A135 Type E, Grade A 

c. ASTM A795 Type E, Grade A 

4. Coatings: Exterior shall be mill coated by manufacturer to resist corrosion. Interior 

shall be mill coated by manufacturer to resist microbial corrosion. Coating shall not 

require special preparation for the application of paint required by Division 09 91 

00 – Painting. 

C. Fittings, Above Ground: 

1. Fittings 3” and larger: 

a. All fittings Above 3” shall be of the same manufacturer. 

b. Acceptable Manufacturers 

1) Victaulic Company 

2) ASC Engineered Solutions (also known as Anvil) 

3) Reliable Automatic Sprinkler Company 

c. Material: Ductile Iron or Carbon Steel conforming to one of the following: 

1) ASTM A536, grade 65-45-12 

2) ASTM A53, Schedule 40, Grade B 

d. Coatings: Interior and exterior shall be coated with rust-inhibiting paint. 

e. Fire Hose Outlet Connections to Standpipe: Only Mechanical Tee’s shall be 

used for connections to fire hose outlets. 

2. Fittings less than 3” shall have the same requirements as those 3” and larger, with 

the following exceptions: 
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1) Threaded fittings of malleable iron or gray iron conforming to ASME 

B16.3 or ASME B16.4 are permitted.  

2) Threaded fittings may be of a different manufacturer than grooved fit-

tings.  

3) All threaded fittings shall be of the same manufacturer. 

D. Joining Method, Above Ground: 

1. Pipes and Fittings 3” and larger: 

a. Joining method shall be precast groove or roll-grooved end pipe and fittings. 

Grooves applied to pipes by contractor shall remove no metal, and shall be a 

cold formed groove by the action of an outer grooving roll being forced into 

the pipe as it is rotated by an inner support roll. Grooves and coatings shall 

be applied in conformance with the recommendations of the manufacturer of 

the installed coupling. 

b. Couplings and Mechanical Tee’s shall be of the same manufacturer as the 

installed fittings. Couplings and Mechanical Tee’s shall conform to the follow-

ing: 

1) Housing: Ductile Iron conforming to ASTM A536, Grade 65-45-12 

2) Housing Coating: Rust-inhibiting paint or enamel coating. 

3) Gasket: Grade “A” or “E” EPDM, listed and approved for use in wet 

systems. 

4) Nuts and bolts: Heat-treated steel conforming to ASTM A183, cad-

mium plated or zinc electroplated. 

2. Pipes and Fittings less than 3”: 

a. Joining method shall be the same as pipes and fittings 3” and larger, or 

pipes and fittings shall be threaded in accordance with ASME B1.20.1. 

E. Pipes, fittings, and joining methods for below ground installation shall conform to the re-

quirements of Section 40 05 19 – Ductile Iron Piping and shall be furnished with flanged 

connections. 

2.02 EQUIPMENT 

A. Fire Hose Valve Outlet Connections (FHV): UL listed, FM approved, 2 ½” angle valve, 

threaded or grooved inlet. FHV shall be Zurn F100, F100G or equivalent. 

1. Working pressure shall be no less than 300 psi 
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B. Fire Department Inlet Connections (FDC): UL listed, FM approved, 2-piece, square two-

way or four way clapper as specified in the design drawings, flush-mounted wall type. 

Flange plate and body shall be supplied by the same manufacturer, UL listed for use in 

tandem under a single model number.  

1. Flange Plate: Polished Chrome plated finish; double female snoots with rigid end 

3” N.P.T. x 2-1/2” pin lug hose thread swivels, pin lug plugs and chains, marked 

“AUTO. SPKR. STANDPIPE”.  

2. Body: four way square, concealed recessed type. Ductile Iron 4 x 3” threaded in-

lets for connection into flange plate, 6” grooved outlet perpendicular to inlet flow 

direction, threaded plugged outlet for connection to automatic ball drip valve. 

3. Working pressure shall be no less than 300 psi. 

C. Check Valves: UL listed, FM approved, ASTM A536 Grade 65-45-12 Ductile Iron body, 

grooved connections, suitable for both horizontal and vertical installation. Check Valves 

shall be Victaulic 717 Check Valve, Reliable CVE Check Valve, ASC Figure 78FP or 

equivalent. 

1. Working pressure shall be no less than 300 psi. 

D. Riser Control Valves: UL listed, FM approved butterfly valve with a position indicator. 

Valve shall have integral switch monitoring the valve in the open position. Position signal 

shall be sent to the Fire Alarm Control Panel. Refer to Division 28 46 20 - Fire Alarm 

Systems. 

E. Automatic Ball Drip Valves: Automatic Ball Drip shall be ¾” Potter-Roemer Fig. 5982 or 

Croker Corp. Fig. 6781. 

1. Automatic drip valves are not required to be UL listed or FM approved if approved 

by AHJ. 

PART 3 – EXECUTION 

3.01 INSTALLATION 

A. Cut grooved piping is prohibited. 

B. Install all piping and equipment in accordance with their listings and approvals. 

C. Connect wet standpipe system to water source ahead of domestic water connection. 

3.02 CLEANING 

A. Flush entire system of foreign matter. 
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3.03 SYSTEM TEST 

A. Perform all tests required of NFPA 13 and NFPA 14. 

B. Hydrostatically test the entire system in accordance with the more stringent of NFPA 13 

chapter 28 or NFPA 14 chapter 11. 

C. Perform a system flow test to confirm that all requirements specified herein are met. 

D. Test shall be witnessed by the Owner’s Representative. 

END OF SECTION
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DIVISION 21 

FIRE SUPPRESSION 

(Filed Sub Bid Required) 

 

SECTION 21 13 13 

WET PIPE SPRINKLERS 

PART 1 – GENERAL 

1.01 FILED SUB-BID REQUIREMENTS 

A. This Section is part of the filed sub-bid for Division 21 – Fire Suppression. See Section 

21 05 00. 

1.02 SUMMARY 

A. Related Documents: 

1. Drawings and general provisions of the Subcontract apply to this Section. 

2. Review these documents for coordination with additional requirements and 

information that apply to work under this Section. 

B. Section Includes: 

1. Wet pipe sprinkler systems. 

2. Underground piping requirements for fire services supplying wet pipe sprinkler 

systems. 

1.03 RELATED SECTIONS: 

A. Section 00 72 00 − General Conditions. 

B. Section 00 73 00 – Supplementary Conditions. 

C. Section 01 33 00 – Submittal Procedures 

D. Section 01 73 23 - Anchorage and Bracing of Nonstructural Components 

E. Division 03 Concrete. 

F. Section 07 84 00 - Firestopping. 
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G. Section 07 90 00 - Joint Fillers, Sealants and Caulking. 

H. Section 09 91 00 - Painting 

I. Section 21 05 53 - Identification for Fire Protection and Life Safety System Equipment 

J. Section 21 12 00 – Fire Suppression Standpipes 

K. Section 28 46 20 - Fire Alarm Systems 

1.04 REFERENCES 

A. General: 

1. The following documents form part of the Specifications to the extent stated. 

Where differences exist between codes and standards, the one affording the 

greatest protection shall apply. 

2. Unless otherwise noted, the referenced standard edition is the current one at the 

time of commencement of the Work. 

3. Refer to Division 01 for the list of applicable regulatory requirements. 

4. Refer to Section 21 05 00 − Basic Fire Suppression Requirements for codes and 

standards, and other general requirements. 

B. U.S. Department of Labor: 

1. Code of Federal Regulations 29 CFR 1910.7: "Definition and requirements for a 

nationally recognized testing laboratory." 

C. American Water Works Association (AWWA) 

1. AWWA C104/A21.4 − Cement-Mortar Lining for Ductile-Iron Pipe and Fittings for 

Water 

2. AWWA C111/A21.11 − Rubber-Gasket Joints for Ductile-Iron Pressure Pipe and 

Fittings 

3. AWWA C151/A21.51 − Ductile-Iron Pipe, Centrifugally Cast, for Water 

4. AWWA C203 − Coal-Tar Protective Coatings and Linings for Steel Water Pipelines 

- Enamel and Tape - Hot-Applied 

5. AWWA C606 − Grooved and Shouldered Joints 

D. ASME International (ASME) 
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1. ASME B1.20.1, Pipe Threads, General Purpose (Inch) 

2. ASME B16.1 − Gray Iron Pipe Flanges and Flanged Fittings Classes 25, 125, and 

250 

3. ASME B16.11 − Forged Fittings, Socket-Welding and Threaded 

4. ASME B16.3 − Malleable Iron Threaded Fittings, Classes 150 and 300 

5. ASME B16.4 − Standard for Gray Iron Threaded Fittings; Classes 125 and 250 

6. ASME B16.9 − Standard for Factory-Made Wrought Steel Buttwelding Fittings 

7. ASME B18.2.2 − Nuts for General Applications: Machine Screw Nuts, Hex, 

Square, Hex Flange, and Coupling Nuts (Inch Series) 

E. ASTM International (ASTM) 

1. ASTM A135/A135M − Standard Specification for Electric-Resistance-Welded Steel 

Pipe 

2. ASTM A183 − Standard Specification for Carbon Steel Track Bolts and Nuts 

3. ASTM A53/A53M − Standard Specification for Pipe, Steel, Black and Hot-Dipped, 

Zinc-Coated, Welded and Seamless 

4. ASTM A536 − Standard Specification for Ductile Iron Castings 

5. ASTM A563 − Standard Specification for Carbon and Alloy Steel Nuts 

6. ASTM A795/A795M − Standard Specification for Black and Hot-Dipped Zinc-

Coated (Galvanized) Welded and Seamless Steel Pipe for Fire Protection Use 

F. National Fire Protection Association (NFPA) 

1. NFPA 13 − Standard for the Installation of Sprinkler Systems, 2019 Edition 

2. NFPA 24 − Standard for the Installation of Private Fire Service Mains and Their 

Appurtenances, 2019 Edition 

3. NFPA 72 – National Fire Alarm and Signaling Code, 2019 Edition 

4. NFPA 101 − Life Safety Code, 2021 Edition 

5. NFPA 291 − Recommended Practice for Fire Testing Fire Flows and Hydrant 

Marking, 2022 Edition 

6. NFPA 1963 − Standard for Fire Hose Connections, 2019 Edition 
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G. Code of Massachusetts Regulations (CMR): 

1. 527 CMR 1.00 – Massachusetts Fire Code  

2. 780 CMR 10th Edition – Massachusetts Building Code  

H. U.S. Department of Energy (DOE) 

1. DOE-O-420.1c − Facility Safety 

2. DOE-STD-1066 − Fire Protection 

I. Underwriters Laboratories (UL) 

1. UL 668 − Hose Valves for Fire-Protection Service 

2. UL 852 - Standard for Safety Metallic Sprinkler Pipe for Fire Protection Service 

3. UL Bld Mat Dir − Building Materials Directory 

4. UL Fire Prot Dir − Fire Protection Equipment Directory 

J. FM Global (FM) 

1. FM 1630 – Steel Pipe for Sprinkler Systems 

2. FM APP GUIDE − (updated on-line) Approval Guide 

http://www.approvalguide.com/ 

K. Manufacturers Standardization Society of the Valve and Fittings Industry (MSS) 

1. MSS SP-71 − Gray Iron Swing Check Valves, Flanged and Threaded Ends 

1.05 SYSTEM DESCRIPTION 

A. Furnish piping offsets, fittings, and any other accessories as required to provide a 

complete installation and to eliminate interference with other construction. Install 

sprinkler system over and under ducts, piping and platforms when such equipment can 

negatively affect or disrupt the sprinkler discharge pattern and coverage, and where 

required by NFPA 13. Provide wet pipe sprinkler system in areas indicated on the 

drawings. Except as modified herein, the system shall be designed and installed in 

accordance with NFPA 13.  

B. All pipe sizes shall be determined by hydraulic calculation. Where pipes supply a 

combination sprinkler/standpipe system, they shall be sized for the more demanding flow 

in accordance with NFPA 13 and NFPA 14. 
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C. Design any portions of the sprinkler system that are not indicated on the drawings 

including locating sprinklers, piping and equipment, and size piping and equipment when 

this information is not indicated on the drawings or is not specified herein. The design of 

the sprinkler system shall be based on hydraulic calculations, and the other provisions 

specified herein. 

D. All portions of the sprinkler system shown in the contract drawings, including pipe sizes, 

pipe locations, sprinkler head placement, are for preliminary bidding, coordination and 

constructability purposes only. These portions of the design constitute the designer’s 

preference. It is the responsibility of the FIRE PROTECTION SPRINKLER PIPING SUB-

SUBCONTRACTOR to provide a complete system that is compliant with NFPA 13, 

however, it shall only be acceptable to deviate from the “preferred design” in the 

following situations: 

1. Where the preferred design violates and/or does not meet the minimum 

requirements of NFPA 13, the MA Plumbing Code, the MA Fire Code, the MA 

Building Code or any requirements of the AHJ. 

2. The reduction of pipe sizes shown in the preferred design shall be acceptable 

where a smaller pipe size meets the criteria of NFPA 13 (and NFPA 14 where 

applicable), as well as the hydraulic design criteria outlined below. 

E. Sprinkler Coverage 

1. Sprinklers shall be uniformly spaced on branch lines. In buildings protected by 

automatic sprinklers, sprinklers shall provide coverage throughout 100 percent of 

the building, with occupancy/hazard ratings as indicated on the Contract 

Documents. This includes, but is not limited to, telephone rooms, electrical 

equipment rooms, boiler rooms, switchgear rooms, transformer rooms, and other 

electrical and mechanical spaces. Coverage per sprinkler shall be in accordance 

with NFPA 13, but shall not exceed 130 square feet for ordinary hazard 

occupancies and 225 square feet for light hazard occupancies.  

2. Sprinklers may be omitted where indicated on the Contract Documents or where 

exempted for specific occupancies in accordance with NFPA 101, where this 

omission does not conflict with NFPA 13, the Massachusetts Building Code or the 

Massachusetts Fire Code. 

1.06 SUBMITTALS 

A. Submit under provisions of Section 21 05 00 – Basic Fire Suppression Requirements 

and Section 01 33 00 – Submittal Procedures. 

B. Qualifications: submit qualification data for Qualified Installer of fire suppression systems 

and Professional Engineer performing analysis.   
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1. Installer’s responsibilities include designing, fabricating, and installing 

sprinkler/standpipe systems and providing professional engineering services 

needed to assume engineering responsibility.  Include installer’s Massachusetts 

license information as well as AWS and/or ASME certifications. 

2. Engineering responsibilities include preparation of working plans, calculations, and 

field test reports by a qualified Professional Engineer.   

C. The following Tier Two submittals shall be submitted to the Project Registered Design 

Professional for acceptance prior to installation, in accordance with 780 CMR 10th 

Edition.   

1. Delegated-Design Submittal: For sprinkler and standpipe systems indicated to 

comply with performance requirements and design criteria, including analysis data 

signed and sealed by a qualified professional engineer responsible for their 

preparation. 

2. Working Plans: Submit working plans, prepared in accordance with NFPA 13 and 

14.  

3. Product Data: Submit product data for approval. Submit proof of approval to the 

Owner. Describe supports, components, accessories, and sizes. All product 

submittals shall include the required listing and approvals. 

4. Wiring diagrams for power, signal, and control wiring. 

5. Operation and Maintenance Data: Include valve data, servicing requirements, and 

test schedule. 

D. The following Tier Two submittals shall be submitted to the Project Registered Design 

Professional for acceptance prior to system turnover, in accordance with 780 CMR 10th 

Edition.   

1. Field Test Reports and Certificates: Indicate and interpret test results for 

compliance with performance requirements as described in NFPA 13, 14, and 

other referenced NFPA standards.  Include “Contractor’s Material and Test 

Certificate for Above Ground Piping”.  

2. Field quality-control reports. 

3. Operation and Maintenance Data: Include valve data, servicing requirements, and 

test schedule. 

E. As-built plans showing changes from the accepted Working Drawings shall be 

submitted, as Tier Three submittals, to the Project Registered Design Professional or 

recognized professional performing Construction Control services. 
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F. Working plans shall conform to NFPA 13 and 14 but shall also include the following. 

1. Shop Drawings shall conform to the requirements established for working plans as 

prescribed in NFPA 13. Submit three (3) copies of the Sprinkler System shop 

drawings, no later than 21 days prior to the start of sprinkler system installation. 

Drawings shall include plan and elevation views demonstrating that the equipment 

will fit the allotted spaces with clearance for installation and maintenance. Each set 

of drawings shall include the following: 

a. Descriptive index of drawings in the submittal with drawings listed in 

sequence by drawing number. A legend identifying device symbols, 

nomenclature, and conventions used. 

b. Floor plans drawn to a scale not less than 1/8" = 1'-0" and provided in ANSI 

size “D” sheets. Font style shall be Simplex or RomanS.  

c. Submit floor plans which clearly show locations of sprinklers, risers, pipe 

hangers, seismic separation assemblies, sway bracing, inspector's test 

connections, drains, and other applicable details necessary to clearly 

describe the proposed arrangement. Each type of fitting used and the 

locations of bushings, reducing couplings, and welded joints shall be 

indicated. 

d. Actual center-to-center dimensions between sprinklers on branch lines and 

between branch lines; from end sprinklers to adjacent walls; from walls to 

branch lines; from sprinkler feed mains, cross-mains and branch lines to 

finished floor and roof or ceiling. A detail shall show the dimension from the 

sprinkler and sprinkler deflector to the ceiling in finished areas. 

e. Longitudinal and transverse building sections showing typical branch line 

and cross-main pipe routing as well as elevation of each typical sprinkler 

above finished floor. 

f. Details of each type of riser assembly; pipe hanger; sway bracing for 

earthquake protection, and restraint of underground water main at point-of-

entry into the building, and electrical devices and interconnecting wiring. 

Submit load calculations for sizing of sway bracing, for systems that are 

required to be protected against damage from earthquakes. 

g. The drawings shall be sequenced in a logical order, such as building and 

floor numbers in ascending order. With the exception of common 

construction details, each drawing shall depict work within a single building.  
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1.07 QUALITY ASSURANCE 

A. Conform to, and comply with, NFPA 13 and NFPA 14 for combined sprinkler and 

standpipe hose system.  This includes advisory provisions listed in the appendices of 

such standards, as though the word "shall" had been substituted for the word "should" 

wherever it appears. In the event of a conflict between specific provisions of this 

specification and applicable NFPA standards, this specification shall govern.  

B. Equipment and Components shall be:  

1. Labeled or marked as “Listed” by Underwriters Laboratory (UL) for fire sprinkler 

service. 

2. Labeled or marked “Approved” by Factory Mutual (FM) for fire sprinkler service. 

3. Installed according to their listing and approval limitations and installation 

instructions. 

C. Hydraulic Calculations 

1. All pipe sizes shall be determined by hydraulic calculation. Where pipes supply a 

combination sprinkler/standpipe system, they shall be sized for the more 

demanding flow in accordance with NFPA 13 and NFPA 14. 

2. All hydraulic calculations shall be prepared, signed and sealed by a professional 

engineer licensed in the state of Massachusetts with experience in performing 

such calculations for fire protection systems. The engineer shall obtain pumper 

specifications from the AHJ to be used as the basis for manual standpipe 

calculations. 

3. Submit hydraulic calculations, including a drawing showing hydraulic reference 

points and pipe segments and as outlined in NFPA 13, except that calculations 

shall be performed by computer using software intended specifically for fire 

protection system design using the design data shown on the drawings. Software 

that uses k-factors for typical branch lines is not acceptable. Calculations shall be 

based on the water supply data shown on the drawings to substantiate that the 

design area used in the calculations is the most demanding hydraulically. Water 

supply curves and system requirements shall be plotted on semi-logarithmic graph 

paper so as to present a summary of the complete hydraulic calculation. Provide a 

summary sheet listing sprinklers in the design area and their respective hydraulic 

reference points, elevations, actual discharge pressures and actual flows. 

Elevations of hydraulic reference points (nodes) shall be indicated. Documentation 

shall identify each pipe individually and the nodes connected thereto. Indicate the 

diameter, length, flow, velocity, friction loss, number and type fittings, total friction 

loss in the pipe, equivalent pipe length and Hazen-Williams coefficient for each 

pipe. For gridded systems, calculations shall show peaking of demand area friction 
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loss to verify that the hydraulically most demanding area is being used. Also for 

gridded systems, a flow diagram indicating the quantity and direction of flows shall 

be included. A drawing showing hydraulic reference points (nodes) and pipe 

designations used in the calculations shall be included and shall be independent of 

shop drawings. 

D. Hydraulic Design Criteria 

1. Hazard classifications –  

a. Refer to the contract drawings for required levels of protection, or lack 

thereof, in each space.  

b. Where multiple hazard classifications are protected by the same sprinkler 

service, separate calculations shall be performed for the most hydraulically 

remote area in each hazard. 

2. Maximum pipe velocity - 20 ft./s. 

3. Roughness coefficients –  

a. The C-factor used in the calculations shall be no more than 100 for existing 

piping and no more than 120 for new piping.  

b. Where NFPA 13 table 27.2.4.8.1 or the AHJ require a smaller value, that 

value shall be used.  

c. Where flow tests reveal that existing piping has degraded beyond it’s original 

roughness coefficient, the new smaller roughness coefficient shall be used, 

and the calculations justifying the new value shall be included as an 

appendix, by a professional engineer licensed in the State of Massachusetts. 

4. Equivalent Lengths - Where the pressure loss of a pipe, fitting or appurtenance 

differs than that listed in NFPA 13 table 27.2.3.1.1, the larger of the two values 

shall be used. 

5. Minimum pressure at each sprinkler head – 10 psi (excluding heads listed for a 

minimum operating pressure greater than 10 psi) 

6. Areas of protection  

a. The design areas used in the calculations shall be no less than the minimum 

required in NFPA 13 table 27.2.4.7.2 for their respective hazards. No 

reduction of the design areas shall be permitted. 

b. The protection area used in the calculation for any single sprinkler shall be 

no less than the maximum protection area allowed by NFPA 13 for the type 
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and location of the sprinkler head, regardless of the actual protection area of 

each head except for extended coverage sprinkler heads. 

c. The protection area used in the calculation for extended coverage sprinkler 

heads shall be as specified in the contract drawings. 

d. Where design areas are noted in the contract drawings, separate hydraulic 

calculations shall be performed for each of these areas. 

7. Hose demand - 

a. Additional flow added to system demand due to allowance for interior and 

exterior hose streams shall be as required by applicable NFPA standard.  

b. Interior hose streams shall only be included in the sprinkler demand flow 

where small hoses are required by NFPA 13 or the AHJ. The presence of 

Fire Hose Valves in a combined or separate standpipe system shall not be 

justification for the inclusion of interior hose stream demands. 

8. Intermediate-level Sprinkler Heads –  

a. Every sprinkler head present in the design area that is not separated by a 2-

hour rated barrier shall be included in the calculation, the minimum pressure 

defined above shall be achieved at these heads and the additional flow 

required shall be added to the system demand. 

9. Incidental flows –  

a. Where the sprinkler service also supplies non-sprinkler systems within the 

same building, the peak demand of these systems shall be added to the 

system flow at the point of connection in the sprinkler system. 

b. Where the yard piping supplying the sprinkler service supplies domestic or 

process flows, those flows shall be added at the point of connection in the 

yard. 

c. Where the municipal piping supplying the yard piping serves other users or 

is subject to variable seasonal demands, theses demands shall be 

accounted for by conducting the hydrant flow test during peak daily and 

seasonal demand times in accordance with NFPA 291. 

d. Where any of the flows included in this section are not captured at the time 

of the hydrant flow test, the calculation for peak demand, or a letter from the 

appropriate authority shall be included in the hydraulic calculation as an 

appendix, signed and sealed by a professional engineer or master plumber 

licensed in the State of Massachusetts. 
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10. Hydrant flow test –  

a. The available pressure shall be determined based on a two-hydrant flow test 

in accordance with NFPA 291. 

b. The test hydrant, flow hydrant, and all intervening yard piping shall be clearly 

identified in the hydraulic calculation. The supply curve shall be included in 

the hydraulic calculation with the system flow and available pressure clearly 

identified. 

c. The flow test shall be conducted after substantial completion of the yard 

piping system. 

d. The flow test shall be conducted during peak daily and seasonal demand 

from near-by users. Guidance shall be obtained from the local water 

authority or AHJ for when to conduct the flow test.  

11. Factor of safety for the available pressure -  

a. In accordance with DOE standard 1066-2023, the available pressure 

measured at the test hydrant for the calculated system flow shall be no less 

than 10% and 10 psi higher than that required to meet the system design 

criteria in this section to accommodate minor system modifications or 

degradation of the water supply and sprinkler systems that may occur over 

time. 

1.08 DELIVERY, STORAGE, AND HANDLING 

A. All equipment delivered and placed in storage shall be housed in a manner to preclude 

any damage from the weather, humidity and temperature variations, dirt and dust, or 

other contaminants. Additionally, all pipes shall either be capped or plugged until 

installed. 

1.09 EXTRA MATERIALS 

A. Submit spare parts data for each different item of material and equipment specified. The 

data shall include a complete list of parts and supplies, with current unit prices and 

source of supply, and a list of parts recommended by the manufacturer to be replaced 

after 1 year and 3 years of service. Include a list of special tools and test equipment 

required for maintenance and testing of the products supplied. 
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PART 2 – PRODUCTS 

2.01 STANDARD PRODUCTS 

A. Provide materials and equipment which are standard products of a manufacturer 

regularly engaged in the manufacture of such products and that essentially duplicate 

items that have been in satisfactory use for at least 2 years prior to bid opening. 

2.02 NAMEPLATES 

A. All equipment shall have a nameplate that identifies the manufacturer's name, address, 

type or style, model or serial number, and catalog number. 

2.03 REQUIREMENTS FOR FIRE PROTECTION SERVICE 

A. All materials and equipment shall be UL listed and FM approved unless otherwise 

specified. 

B. Provide Materials and Equipment that have been tested by Underwriters Laboratories, 

Inc. and are listed in UL Fire Prot Dir and approved by Factory Mutual and in FM APP 

GUIDE. Where the terms "listed" or "approved" appear in this specification, such shall 

mean listed in UL Fire Prot Dir or FM APP GUIDE. Submit manufacturer's catalog data 

included with the Sprinkler System Drawings for all items specified herein. The data shall 

be highlighted to show model, size, options, etc., that are intended for consideration. 

Data shall be adequate to demonstrate compliance with all contract requirements. In 

addition, provide a complete equipment list that includes equipment description, model 

number and quantity. 

2.04 ABOVEGROUND PIPING SYSTEMS 

A. FIRE PROTECTION SPRINKLER PIPING SUB-SUBCONTRACTOR shall ensure that 

all components of the piping system (including pipes, fittings, couplings, appurtenances 

and field-cut end joints) are compatible, and do not deviate from the listing and 

installation restrictions of the installed products. Any products that are purchased, 

installed or modified in a manner that does not meet this requirement shall be replaced 

at no expense to the owner. 

B. Aboveground piping systems not in chemical areas shall conform to the requirements of 

section 21 12 00 – Fire Suppression Standpipes. Aboveground piping systems in 

chemical areas shall conform to this section. 

C. Piping in chemical areas: 

1. All piping in chemical areas shall be of the same manufacturer. 

2. Acceptable Manufacturers 
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a. American Piping Products 

b. Tioga Pipe 

c. Approved equal manufactured in the US 

3. Construction: Welded or Seamless Austenitic Stainless Steel, Schedule 40. ASTM 

A312 or A312M. Grade 304, 304L, 316 or 316L.  

4. Coatings: Stainless Steel fire sprinkler pipe shall not be painted. This requirement 

shall supersede any painting requirements in section 09 91 00 – Painting.  

5. All fittings in chemical areas shall be of the same manufacturer as that of the 

piping in those areas. 

a. Material: Wrought Austenitic Stainless Steel. ASTM A403 or A403M. Grade 

304, 304L, 316 or 316L. 

b. Pressure Rating: no less than 175 PSI. 

6. All pipes and fittings in chemical areas shall either be welded or threaded in 

accordance with NFPA 13, and the following: 

a. Welding – Pipes and fittings which are joined by welding shall be shop 

welded in an area where there is no impingement of rain, snow, sleet, or 

high wind on the weld area of the pipe product. FIRE PROTECTION 

SPRINKLER PIPING SUB-SUBCONTRACTOR shall submit written 

assurance as part of the piping shop drawings that shop conditions meet the 

above requirement. Sprinkler piping shall not be field-welded. Refer to NFPA 

13 section 7.5.2 for qualification, record workmanship requirements for 

welded fire sprinkler pipe. 

b. Threading – Pipes and fittings which are joined by threading shall have 

threads cut to ASME B1.20.1. Where fittings with a thickness less than 

schedule 40 are used, the threaded assembly shall be investigated for 

suitability in automatic sprinkler installations and listed for this service. Joint 

compound or tape shall only be applied to male threads. 

2.05 UNDERGROUND PIPING SYSTEMS 

A. General 

1. The installation and products used in all underground piping supplying automatic 

sprinkler systems shall comply with the requirements of NFPA 24. 

B. Piping 
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1. Pipes, fittings, and joining methods for below ground installation shall conform to 

the requirements of Section 40 05 19 – Ductile Iron Piping and shall be furnished 

with flanged connections. 

C. Valves 

1. Valves for underground installation shall be gate valves of the inside screw type 

with counter-clockwise rotation to open. Where indicating type valves are shown or 

required, indicating valves shall be gate valves with an approved indicator post of 

a length to permit the top of the post to be located 3 feet above finished grade. 

Gate valves and indicator posts shall be UL listed and FM approved. 

2. All valves controlling water supplies to automatic sprinkler systems, other than 

gate valves with roadway boxes, shall be provided with identification signs 

indicating the valve’s function and the part of the system the valve controls. 

3. All valves controlling water supplies to automatic sprinkler systems, other than 

gate valves with roadway boxes, shall be supervised in the open position by one of 

the following methods: 

a. Central station, proprietary, or remote station signaling service. 

b. Local signaling service that causes the sounding of an audible signal at a 

constantly attended location. 

c. An approved procedure to ensure that valves are locked in the correct 

position. 

d. An approved procedure to verify that valves are located within fenced 

enclosures under the control of the owner, sealed in the open position, and 

inspected weekly. 

2.06 GATE VALVES 

A. Gate valves installed in the sprinkler rise room shall comply with the paragraph on 

Service Entrance Gate Valves in Section 22 11 19 – Facility Water Distribution Piping 

Specialties. 

2.07 ALARM CHECK VALVE AND TRIM 

A. Acceptable Manufacturers 

1. Viking Group 

2. Victaulic Company of America 

3. Reliable Automatic Sprinkler Company, Inc. 
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B. UL listed, FM approved alarm check valve and trim shall be of the same manufacturer, 

listed and approved for installation together at system pressures up to 300 psi. All 

moving parts shall be capable of being serviced without removing the valve from the 

installed position. 

C. Alarm check valve shall have ductile iron body, two grooved ends for connection into the 

sprinkler system, and shall include consist of a housing tapped for inlet and outlet 

pressure gauges, alarm devices, and system main drain. Alarm check valve shall be 

suitable for horizontal and vertical installation, and shall be suitable for constant or 

variable pressure water supplies. 

D. Trim shall allow installation of non-interruptible pressure switch to activate an electric 

alarm panel and/or remote alarm, and shall include retard chamber and alarm test valve 

for testing alarms without reducing system pressure. 

2.08 WATERFLOW ALARM 

A. Electrically operated, exterior-mounted, waterflow alarm bell shall be provided and 

installed in accordance with NFPA 13 on an exterior wall above the entrance to the 

sprinkler riser room. Waterflow alarm bell shall be rated 24 VDC and shall be connected 

to the Fire Alarm Control Panel (FACP). Provide a visible notification appliance (strobe), 

listed for exterior service, rated for a minimum 110 candela, installed in accordance with 

Section 28 46 20 - Fire Alarm Systems. 

2.09 ALARM INITIATING AND SUPERVISORY DEVICES 

A. Sprinkler Waterflow Indicator Switch, Vane Type 

1. Switch shall be UL listed and FM approved, vane type with a pipe saddle and cast 

aluminum housing. The electro-mechanical device shall include a flexible, low-

density polyethylene paddle conforming to the inside diameter of the fire protection 

pipe. The device shall sense water movements and be capable of detecting a 

sustained flow of 10 gpm or greater. The device shall contain a retard device 

adjustable from 0 to 90 seconds to reduce the possibility of false alarms caused by 

transient flow surges. The switch shall be tamper-resistant and contain two SPDT 

(Form C) contacts arranged to transfer upon removal of the housing cover, and 

shall be equipped with a silicone rubber gasket to assure positive water seal and a 

dustproof cover and gasket to seal the mechanism from dirt and moisture.  

2. Switch shall be Potter VSR or equivalent. 

B. Sprinkler Pressure (Waterflow) Alarm Switch 

1. Pressure switch shall be UL listed and FM approved, and shall include a metal 

housing with a neoprene diaphragm, SPDT snap action switches and a ½-inch 

NPT male pipe thread. The switch shall have a maximum service pressure rating 
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of 175 psi. The device shall contain a retard device adjustable from 0 to 90 

seconds to reduce the possibility of false alarms caused by transient flow surges. 

There shall be two SPDT (Form C) contacts factory adjusted to operate at 4 to 8 

psi. The switch shall be capable of being mounted in any position in the alarm line 

trim piping of the alarm check valve. 

2. Switch shall be Potter WFSR-F or equivalent. 

C. Valve Supervisory (Tamper) Switch 

1. Switch shall be UL listed and FM approved, and suitable for mounting to the type 

of control valve to be supervised open. The switch shall be tamper resistant and 

contain one set of SPDT (Form C) contacts arranged to transfer upon removal of 

the housing cover or closure of the valve of more than two rotations of the valve 

stem. The switch shall be in a NEMA 4X corrosion resistant enclosure. 

2. Switch shall be Potter OSYSU or equivalent. 

2.10 FIRE DEPARTMENT CONNECTION 

A. Refer to section 21 12 00 for fire sprinkler FDC requirements. 

2.11 FLOOR CONTROL VALVE ASSEMBLIES 

A. Provide a floor control valve assembly (FCVA) as indicated on the Drawings.  

B. FCVA shall include an isolation valve with tamper switch, check valve, flow switch, test 

and drain valve, pressure gauges, pressure reducing valve, and relief valve. 

2.12 SPRINKLERS 

A. Sprinklers with internal O-rings shall not be used. Sprinklers shall be used in accordance 

with their listed coverage limitations. Temperature classification shall be as required for 

the occupancy protected, in accordance with NFPA 13. Sprinklers in high heat areas 

including attic spaces or in close proximity to unit heaters shall have temperature 

classification in accordance with NFPA 13. Except where specifically called for in 

contract drawings, extended coverage sprinklers shall not be used. 

B. All sprinklers shall be of the same manufacturer except stainless steel sprinklers, UL 

listed and FM approved for the type of protection provided. All sprinklers shall be glass-

bulb type. Except for extended coverage sprinklers, all sprinklers shall have a K-factor of 

5.6 (imperial). 

C. Where sprinklers are installed near sources of heat, the FIRE PROTECTION 

SPRINKLER PIPING SUB-SUBCONTRACTOR shall be responsible for selecting heads 

with the proper temperature ratings in accordance with NFPA 13, and conforming to the 

other requirements of sprinkler heads in this section.  
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D. Acceptable Manufacturers 

1. Viking Group 

2. Victaulic Company of America 

3. Reliable Automatic Sprinkler Company, Inc. 

E. Administrative Area 

1. Sprinkler heads in acoustic ceiling tiles shall be concealed pendant type 

conforming to the following: 

a. Concealed sprinkler shall be standard coverage, quick response, brass 

body, bronze deflector, copper or stainless steel pip cap. 

b. Connection – Nominal 1/2" inch or 3/4” connection, threaded. 

c. Cover plate - diameter shall not exceed 4 1/2", white finish. 

d. Install concealed sprinkler heads centered in ACT tiles. 

e. Concealed quick response sprinkler heads shall require FM approval for 

standard response application only. 

f. Sprinkler head shall be Victaulic Firelock FL-QR/C series or equivalent. 

2. Sprinkler heads in concealed locations shall be exposed upright type conforming 

to the following: 

a. Exposed upright sprinkler head shall be standard coverage, quick response, 

brass body, bronze deflector, copper or stainless steel pip cap. 

b. Connection – Nominal 1/2" inch or 3/4” connection, threaded or grooved. 

Where grooved connection is used, coupling shall be supplied by sprinkler 

manufacturer for specific use with the sprinkler head provided. 

c. Sprinkler head shall be Victaulic Firelock FL-QR series or equivalent. 

3. Intermediate Level Sprinkler heads installed below obstructions shall be exposed 

upright type conforming to the following: 

a. Exposed upright sprinkler head shall be standard coverage, quick response, 

brass body, bronze deflector, copper or stainless steel pip cap. 
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b. Connection – Nominal 1/2" inch or 3/4” connection, threaded or grooved. 

Where grooved connection is used, coupling shall be supplied by sprinkler 

manufacturer for specific use with the sprinkler head provided. 

c. Guard – Chrome plated steel wire construction to prevent mechanical 

damage, welded to steel cover plate to prevent wetting from sprinkler heads 

above. UL listed, FM approved for installation with the selected sprinkler 

head.  

d. Quick response sprinkler heads shall require FM approval for standard 

response application only. 

e. Sprinkler head and guard shall be Victaulic Firelock FL-QR series model V27 

or equivalent. 

4. Sidewall Sprinkler heads shall be installed in locations specified in the contract 

drawings and shall conform to the following: 

a. Sidewall sprinkler head shall be standard coverage, quick response, brass 

body, bronze deflector, copper or stainless steel pip cap. Horizontal or 

vertical. 

b. Connection – Nominal 1/2" inch or 3/4” connection, threaded or grooved. 

Where grooved connection is used, coupling shall be supplied by sprinkler 

manufacturer for specific use with the sprinkler head provided. 

c. Hydraulic Criteria – All piping supplying sidewall heads shall be sized in 

accordance with the protection area, flow and pressure requirements for the 

model selected and the application area. Refer to contract drawings in the 

area of installation for hydraulic criteria specific to extended coverage heads. 

d. Sprinkler head shall be Victaulic Firelock FL-QR/SW series or equivalent. 

F. Dewatering Building and Treatment Building 

1. Sprinkler heads in exposed locations other than light hazard occupancies and 

corrosive environments shall be exposed upright type conforming to the following: 

a. Exposed upright sprinkler head shall be standard coverage, standard 

response, brass body, bronze deflector, copper or stainless steel pip cap. 

b. Connection – Nominal 1/2" inch or 3/4” connection, threaded or grooved. 

Where grooved connection is used, coupling shall be supplied by sprinkler 

manufacturer for specific use with the sprinkler head provided. 

c. Sprinkler head shall be Victaulic Firelock FL-SR series or equivalent. 
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2. Sprinkler heads in acoustic ceiling tiles shall be concealed pendant type 

conforming to the following: 

a. Concealed sprinkler shall be standard coverage, quick response, brass 

body, bronze deflector, copper or stainless steel pip cap. 

b. Connection – Nominal 1/2" inch or 3/4” connection, threaded. 

c. Cover plate - diameter shall not exceed 4 1/2", white finish. 

d. Install concealed sprinkler heads centered in ACT tiles. 

e. Concealed quick response sprinkler heads shall require FM approval for 

standard response application only. 

f. Sprinkler head shall be Victaulic Firelock FL-QR/C series or equivalent. 

3. Intermediate Level Sprinkler heads installed below obstructions other than light 

hazard occupancies and corrosive environments shall be exposed upright type 

conforming to the following: 

a. Exposed upright sprinkler head shall be standard coverage, standard 

response, brass body, bronze deflector, copper or stainless steel pip cap. 

b. Connection – Nominal 1/2" inch or 3/4” connection, threaded or grooved. 

Where grooved connection is used, coupling shall be supplied by sprinkler 

manufacturer for specific use with the sprinkler head provided. 

c. Guard – Chrome plated steel wire construction to prevent mechanical 

damage, welded to steel water shield to prevent wetting from sprinkler heads 

above. UL listed, FM approved for installation with the selected sprinkler 

head.  

d. Sprinkler head and guard shall be Victaulic Firelock FL-SR series model V27 

or equivalent. 

4. Sprinkler heads in light hazard occupancies shall be as required for other 

occupancies except they shall be quick-response type. 

5. Sprinkler heads in corrosive environments shown in the contract shall be stainless-

steel, exposed upright type conforming to the following: 

a. Exposed upright sprinkler head shall be standard coverage, quick response, 

with stainless steel body, deflector plate and screw, nickel or stainless steel 

pip cap. 

b. Connection – Nominal 1/2" inch or 3/4” connection, threaded. 
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c. Sprinkler head shall be Viking Micromatic series or equivalent. 

6. Intermediate Level Sprinkler heads installed below obstructions in corrosive 

environments shall be stainless-steel, exposed upright type conforming to the 

following: 

a. Exposed upright sprinkler head shall be standard coverage, standard 

response, with stainless steel body, deflector plate and screw, nickel or 

stainless steel pip cap. 

b. Connection – Nominal 1/2" inch or 3/4” connection, threaded. 

c. Guard – Stainless steel wire construction to prevent mechanical damage UL 

listed, FM approved for installation with the selected sprinkler head.  

d. Sprinkler head shall be Viking Micromatic series or equivalent. Guard shall 

be stainless steel, Viking model D-1 or equivalent. Water shield shall be 

stainless steel, Viking model E-1 or equivalent. 

7. Sidewall Sprinkler heads shall be installed in locations specified in the contract 

drawings and shall conform to the following: 

a. Sidewall sprinkler head shall be standard coverage, standard response, 

brass body, bronze deflector, copper or stainless steel pip cap. Horizontal or 

vertical. 

b. Connection – Nominal 1/2" inch or 3/4” connection, threaded or grooved. 

Where grooved connection is used, coupling shall be supplied by sprinkler 

manufacturer for specific use with the sprinkler head provided. 

c. Hydraulic Criteria – All piping supplying sidewall heads shall be sized in 

accordance with the protection area, flow and pressure requirements for the 

model selected and the application area. Refer to contract drawings in the 

area of installation for hydraulic criteria specific to extended coverage heads. 

d. Sprinkler head shall be Victaulic Firelock FL-SR/SW series or equivalent. 

8. Extended Coverage, heads shall be installed in locations specified in the contract 

drawings and shall conform to the following: 

a. Extended coverage, Ordinary Hazard Group 1, upright, standard response, 

brass body, bronze deflector, copper or stainless steel pip cap. 

b. Extended coverage heads shall have quick-response element, but shall not 

be installed in a manner consistent with quick-response sprinkler heads. 
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c. Connection – Nominal 1/2" inch or 3/4” connection, threaded or grooved. 

Where grooved connection is used, coupling shall be supplied by sprinkler 

manufacturer for specific use with the sprinkler head provided. 

d. Hydraulic Criteria – All piping supplying extended coverage heads shall be 

sized in accordance with the protection area, flow and pressure 

requirements for the model selected and the application area. Refer to 

contract drawings in the area of installation for hydraulic criteria specific to 

extended coverage heads. 

e. FM approval shall not be required for extended coverage heads. Where 

heads are UL listed for standard and quick-response application, installation 

shall be in accordance with listing limitations for standard response. 

Installation shall be in accordance with ordinary hazard protection. 

f. Sprinkler head shall be Victaulic Firelock FL-ECOH V3425 or equivalent. 

2.13 ACCESSORIES 

A. Sprinkler Cabinet 

1. Spare sprinklers shall be provided in accordance with NFPA 13 and shall be 

packed in a suitable metal or plastic cabinet. Spare sprinklers shall be 

representative of, and in proportion to, the number of each type and temperature 

rating of the sprinklers installed. At least one wrench of each type required shall be 

provided. Mount sprinkler cabinet adjacent to the fire sprinkler riser, in a readily 

accessible location. Mount the cabinet so the top of the cabinet is 5 ft. above 

finished floor. 

B. Pipe Escutcheon 

1. Escutcheon shall be polished chromium-plated zinc alloy, or polished chromium-

plated copper alloy. Escutcheons shall be either one-piece or split-pattern, held in 

place by internal spring tension or set screw. 

C. Identification Sign 

1. Equipment identification signs used for indoor equipment shall be minimum 6 

inches wide by 2 inches high with enamel baked finish on minimum 18 gauge steel 

or 0.020 inch aluminum with red letters on a white background or white letters on 

red background. All text shall be a minimum 1” lettering. 

2. Signs for outdoor equipment such as PIVs, Wall PIVs, FDC signs, Sprinkler Riser 

Rooms etc., shall be plastic and resistant to ultraviolet light with white letters on a 

red background. 

3. All writing on signs shall be in CAPITAL LETTERS. 
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4. Wording of signs shall include, but not be limited to "main drain," "auxiliary drain," 

"inspector's test," "alarm line," “alarm test,” “control valve,” and similar wording as 

required for identification of operational components.  

5. All sprinkler system identification signs shall read: “Fire Sprinkler System XX” 

where “XX” is the name of the system. 

6. Valve signs shall indicate which system or systems are controlled by the valve. 

FDC signs shall indicate the building(s) supplied by the FDC.  

7. Hydraulic design data nameplates shall be permanently affixed to each sprinkler 

riser as specified in NFPA 13. 

D. Water Pressure Gauges 

1. Gauges shall be UL Listed and FM Approved for Fire Protection Service. Gauges 

shall have a 1/4” NPT connection. Water pressure gauges shall have a working 

pressure of 175 psi, and a maximum pressure of 300 psi. 

2. Each gauge shall have its installation date written legibly on the gauge, in either 

permanent marker or paint pen. The color of the date shall contrast with the 

surface of the gauge with the date on it. The location of the written date shall not 

interfere with reading the pressure on the gauge. Date format shall be MM/YYYY. 

E. Control Valve Locks and Chain 

1. FIRE PROTECTION SPRINKLER PIPING SUB-SUBCONTRACTOR shall provide 

breakaway locks Approved by the Owner’s Facilities Department, and keyed alike. 

2. Locks for Control Valves that are not PIVs, shall also be accompanied by a chain 

of sufficient length to lock the valve handle and deter tampering. For valves 2-1/2” 

and larger, the chain shall be metallic and a minimum 1/4" thickness. For valves 

smaller than 2-1/2”, provide chain or cable sized to permit locking of the valve.  

F. Strainers 

1. Provide basket strainers downstream of system backflow preventers, with 1/4” 

mesh size and cross sectional area ratio of 10:1.   

2. Strainer shall be UL listed and FM approved for use in fire sprinkler systems. 

3. Strainer shall be constructed of fabricated steel and epoxy coated with flanged 

system connections, flange access cover, and a cleanout port.  Strainer element 

shall be constructed of 304 stainless steel 

4. Acceptable manufacturers: 
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a. Bermad 

b. Watts 

c. Ames 

d. Approved equal 

PART 3 – EXECUTION 

3.01 FIELD MEASUREMENTS 

A. After becoming familiar with all details of the work, verify all dimensions in the field, and 

advise the Contracting Officer of any discrepancy before performing the work. 

3.02 INSTALLATION REQUIREMENTS 

A. The installation shall be in accordance with the applicable provisions of NFPA 13, NFPA 

24 and publications referenced therein. 

3.03 INSPECTION BY FIRE PROTECTION ENGINEER 

A. Prior to ceiling installation and concurrent with the Final Acceptance Test Report, 

certification by the Fire Protection Engineer that the sprinkler system is installed in 

accordance with the contract requirements, including signed approval of the Preliminary 

and Final Acceptance Test Reports. The Fire Protection Engineer shall: 1) inspect the 

sprinkler system periodically during the installation to assure that the sprinkler system is 

being provided and installed in accordance with the contract requirements, 2) witness 

the preliminary and final tests, and sign the test results, 3) after completion of the system 

inspections and a successful final test, certify in writing that the system has been 

installed in accordance with the contract requirements. Any discrepancy shall be brought 

to the attention of the Contracting Officer in writing, no later than three working days 

after the discrepancy is discovered. 

3.04 ABOVEGROUND PIPING INSTALLATION 

A. Protection of Piping Against Earthquake Damage 

1. Seismically protect the system piping against damage from earthquakes in 

accordance with NFPA 13. Provide zone of influence calculations for all bracing 

configurations that include both static and dynamic loading. 

B. Piping in Exposed Areas 
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1. Install exposed piping without diminishing exit access widths, corridors or 

equipment access. Exposed horizontal piping, including drain piping, shall be 

installed to provide maximum headroom. 

C. Piping in Finished Areas 

1. In areas with suspended or dropped ceilings and in areas with concealed spaces 

above the ceiling, piping shall be concealed above ceilings. Piping shall be 

inspected, tested and approved before being concealed. Risers and similar vertical 

runs of piping in finished areas shall be concealed. 

D. Pendent Sprinklers 

1. Drop nipples to pendent sprinklers shall consist of minimum 1 inch pipe with a 

reducing coupling into which the sprinkler shall be threaded. Hangers shall be 

provided on arm-overs to drop nipples supplying pendent sprinklers when the arm-

over exceeds 12 inches for steel pipe. Where sprinklers are installed below 

suspended or dropped ceilings, drop nipples shall be cut such that sprinkler ceiling 

plates or escutcheons are of a uniform depth throughout the finished space. The 

outlet of the reducing coupling shall not extend more than 1 inch below the 

underside of the ceiling. On pendent sprinklers installed below suspended or 

dropped ceilings, the distance from the sprinkler deflector to the underside of the 

ceiling shall not exceed 4 inches. Recessed pendent sprinklers shall be installed 

such that the distance from the sprinkler deflector to the underside of the ceiling 

shall not exceed the manufacturer's listed range and shall be of uniform depth 

throughout the finished area.  

E. Upright Sprinklers 

1. Riser nipples or "sprigs" to upright sprinklers shall contain no fittings between the 

branch line tee and the reducing coupling at the sprinkler. Riser nipples exceeding 

30 inches in length shall be individually supported. 

F. Pipe Joints 

1. Pipe joints shall conform to NFPA 13, except as modified herein. Not more than 

four threads shall show after joint is made up. Welded joints will be permitted, only 

if welding operations are performed as required by NFPA 13 at the FIRE 

PROTECTION SPRINKLER PIPING SUB-SUBCONTRACTOR 's fabrication shop, 

not at the project construction site. Flanged joints shall be provided where 

indicated or required by NFPA 13. Grooved pipe and fittings shall be prepared in 

accordance with the manufacturer's latest published specification according to 

pipe material, wall thickness and size. Grooved couplings, fittings and grooving 

tools shall be products of the same manufacturer. 

G. Reducers 
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1. Reductions in pipe sizes shall be made with one-piece tapered reducing fittings. 

When standard fittings of the required size are not manufactured, single bushings 

of the face type will be permitted. Where used, face bushings shall be installed 

with the outer face flush with the face of the fitting opening being reduced. 

Bushings shall not be used in elbow fittings, in more than one outlet of a tee, in 

more than two outlets of a cross, or where the reduction in size is less than 1/2 

inch. 

H. Pipe Penetrations 

1. Cutting structural members for passage of pipes or for pipe-hanger fastenings will 

not be permitted. Pipes that must penetrate concrete or masonry walls or concrete 

floors shall be core-drilled and provided with pipe sleeves. Each sleeve shall be 

Schedule 40 galvanized steel, ductile iron or cast iron pipe and shall extend 

through its respective wall or floor and be cut flush with each wall surface. Sleeves 

shall provide required clearance between the pipe and the sleeve per NFPA 13. 

The space between the sleeve and the pipe shall be firmly packed with mineral 

wool insulation. Where pipes penetrate fire walls, fire partitions, or floors, pipes 

shall be fire stopped in accordance with a UL Listed firestopping assembly to 

match the fire resistance rating of the assembly penetrated, and approved by the 

Fire Marshal. For penetrations that are not fire-rated or not a floor penetration, the 

space between the sleeve and the pipe shall be sealed at both ends with plastic 

waterproof cement that will dry to a firm but pliable mass or with a mechanically 

adjustable segmented elastomer seal. 

I. Escutcheons 

1. Escutcheons shall be provided for pipe penetration of ceilings and walls. 

Escutcheons shall be securely fastened to the pipe at surfaces through which 

piping passes. 

J. Inspector's Test Connection 

1. Unless otherwise indicated, test connection shall consist of 1 inch pipe connected 

to the remote branch line; a test valve located approximately 7 feet above the floor; 

a smooth bore brass outlet equivalent to the smallest orifice sprinkler used in the 

system; and a painted metal identification sign affixed to the valve with the words 

"Inspector's Test Connection." The discharge orifice shall be located outside the 

building wall directed so as not to cause damage to adjacent construction or 

landscaping during full flow discharge. Discharge must be to landscaping or 

sanitary sewer only. Combination test-and-drain equipment may be used where 

listed and approved for such service. 

K. Drains 
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1. Main drain piping shall be provided to discharge into landscaping or sanitary 

sewer. Auxiliary drains shall be provided as required by NFPA 13. Combination 

test-and-drain equipment may be used where listed and approved for such 

service. 

L. Installation of Fire Department Connection 

1. Connection shall be mounted in a location approved by the Fire Marshal. The 

piping between the connection and the check valve shall be provided with an 

automatic drip in accordance with NFPA 13 and arranged to drain to the outside. 

M. Identification Signs 

1. Signs shall be affixed to each control valve, inspector test valve, main drain, 

auxiliary drain, test valve, and similar valves as appropriate or as required by 

NFPA 13. Hydraulic design data nameplates shall be permanently affixed to each 

sprinkler riser as specified in NFPA 13. 

3.05 UNDERGROUND PIPING INSTALLATION 

A. General 

1. The fire protection water main shall be laid, and joints anchored, in accordance 

with NFPA 24. Minimum depth of cover shall be 3 feet. The supply line shall 

terminate inside the building with a flanged piece, the bottom of which shall be set 

not less than 12 inches above the finished floor. Piping below the termination at 12 

inches above the finished floor shall meet the requirements of 40 05 19 – Ductile 

Iron Pipe. 

B. Protection from Foreign Material  

1. A blind flange shall be installed temporarily on top of the flanged piece to prevent 

the entrance of foreign matter into the supply line. All underground piping shall be 

flushed in accordance with NFPA 24 prior to placing any sprinkler systems into 

service.  

2. Protect adjacent buildings and stored commodities from water damage when 

performing flush test. 

C. Pipe Restraint 

1. Joints shall be anchored in accordance with NFPA 24 using pipe clamps and steel 

rods from the elbow to the flange above the floor and from the elbow to a pipe 

clamp in the horizontal run of pipe. Buried steel components shall be provided with 

a corrosion protective coating in accordance with AWWA C203. Buried nuts, bolts 

etc. shall be provided with a corrosion resistant mastic in accordance with NFPA 
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24. All buried steel fittings, including “T” fittings, elbows, 90 degree fittings, 4-way 

intersections, etc. shall be provided with a plastic wrap to prevent corrosion.  

2. A concrete thrust block shall be provided at the elbow where the pipe turns up 

toward the floor. Bearing face calculations for thrust blocks shall be prepared and 

submitted for approval, including height, depth, and width of the thrust blocks. In 

addition, if a joint restraint system is used joints shall be anchored in accordance 

with NFPA 24 using pipe clamps and steel rods from the elbow to the flange above 

the floor and from the elbow to a pipe clamp in the horizontal run of pipe. Protect 

all steel rods from corrosion with a mastic coating. 

D. Backfilling  

1. Backfilling shall be provided in accordance with NFPA 13 and NFPA 24. All joints 

and piping shall be left exposed for inspection by the Owner’s Representative and 

the Fire Marshal prior to covering. Covering underground piping before inspection 

and approval by the Fire Marshal will require the piping to be uncovered and 

inspected at no expense to the Owner. Unless otherwise required, all joints shall 

be backfilled prior to hydrostatic testing. 

3.06 ELECTRICAL WORK 

A. Alarm signal wiring connected to the building fire alarm control system shall be in 

accordance with Section 28 46 20 - Fire Alarm Systems. Wiring color code shall remain 

uniform throughout the system. 

3.07 PIPE COLOR CODE MARKING 

A. Color code mark piping as specified in Section 09 90 00 − Painting except for stainless 

steel piping. All sprinkler pipe shall be properly primed for painting and finished with a 

red color coating. All new fire protection supply piping 2 inches and greater shall be 

labeled every 25 feet in length, in accordance with the Lab Standard and ANSI A13.1. 

Labels shall be a minimum of 2 inches wide, with white lettering on red background that 

state “Fire Protection Water.” Where piping can have multiple flow directions (i.e. a 

gridded system), directional marking is not required. 

3.08 PRELIMINARY TESTS 

A. The system, including the underground water mains, and the aboveground piping and 

system components, shall be inspected and tested to assure that equipment and 

components function as intended. Submit proposed procedures for Preliminary Tests, no 

later than 7 days prior to the proposed start of the tests and proposed date and time to 

begin the preliminary tests. The underground and aboveground interior piping systems 

and attached appurtenances subjected to system working pressure shall be tested in 

accordance with NFPA 13 and NFPA 24. Upon completion of specified tests, submit 3 

copies of the completed Preliminary Test Report, no later than 7 days after the 
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completion of the Tests. The Report shall include both the Contractor's Material and Test 

Certificate for Underground Piping and the Contractor's Material and Test Certificate for 

Aboveground Piping. All items in the Preliminary Tests Report shall be signed by the 

Fire Protection Engineer. 

B. Underground Piping 

1. Flushing 

a. Underground piping shall be flushed in accordance with NFPA 24. This 

includes the requirement to flush the lead-in connection to the fire protection 

system at a flow rate not less that the calculated maximum water demand 

rate of the system. 

2. Hydrostatic Testing 

a. New underground piping shall be hydrostatically tested in accordance with 

NFPA 24. The allowable leakage shall be measured at the specified test 

pressure by pumping from a calibrated container. The amount of leakage at 

the joints shall not exceed 2 quarts per hour per 100 gaskets or joints, 

regardless of pipe diameter. 

C. Aboveground Piping 

1. Inspection and Testing Preparation 

a. After the system has been installed per approved plans, confirm that all 

suspended ceilings are removed or provide visible access to all piping above 

the ceilings. All work from other trades has been completed (e.g. framing, 

electrical, painting, plumbing, mechanical, etc.), and follow-on work will not 

impact the installation of the sprinkler system. FIRE PROTECTION 

SPRINKLER PIPING SUB-SUBCONTRACTOR shall provide approved 

plans for review during the inspection and testing. 

2. Hydrostatic Testing 

a. Aboveground piping shall be hydrostatically tested in accordance with NFPA 

13 at not less than 200 psi, or 50 psi in excess of maximum system 

operating pressure where operating pressure is greater than 150 psi, and 

shall maintain that pressure without loss for 2 hours. There shall be no drop 

in gauge pressure or visible leakage when the system is subjected to the 

hydrostatic test. The test pressure shall be read from a gauge located at the 

low elevation point of the system or portion being tested. 

3. Backflow Prevention Assembly Forward Flow Test 
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a. Each backflow prevention assembly shall be tested at system flow demand, 

including all applicable hose streams, as specified in NFPA 13. Provide all 

equipment and instruments necessary to conduct a complete forward flow 

test, including 2.5 inch diameter hoses, playpipe nozzles, calibrated pressure 

gauges, pitot tube gauge, plus all necessary supports to safely secure hoses 

and nozzles during the test. At the system demand flow, the pressure 

readings and pressure drop (friction) across the assembly shall be recorded. 

Provide a metal placard on the backflow prevention assembly that lists the 

pressure readings both upstream and downstream of the assembly, total 

pressure drop, and the system test flow rate. The pressure drop shall be 

compared to the manufacturer's data. 

D. Testing of Alarm Devices 

1. Each alarm switch shall be tested by flowing water through the inspector's test 

connection. Each water-operated alarm device shall be tested to verify proper 

operation. 

E.  Main Drain Flow Test 

1. Following flushing of the underground piping, a main drain test shall be made to 

verify the adequacy of the water supply. Static and residual pressures shall be 

recorded and submitted to the Owner. In addition, a main drain test shall be 

conducted each time after a main control valve is shut and opened. 

3.09 FINAL ACCEPTANCE TEST 

A. Begin the Final Acceptance Test only when the Preliminary Test Report has been 

approved. Submit proposed procedures for Final Acceptance Test, no later than 14 days 

prior to the proposed start of the tests, and proposed date and time to begin the Test, 

submitted with the procedures. Notification shall be provided at least 14 days prior to the 

proposed start of the test. Notification shall include a copy of the Contractor's Material & 

Test Certificates. The Fire Protection Engineer shall conduct the Final Acceptance Test 

and shall provide a complete demonstration of the operation of the system. This shall 

include operation of control valves and flowing of inspector's test connections to verify 

operation of associated waterflow alarm switches. After operation of control valves has 

been completed, the main drain test shall be repeated to assure that control valves are 

in the open position. Submit as-built shop drawings, no later than 14 days after 

completion of the Final Tests, updated to reflect as-built conditions after all related work 

is completed. The installation shall not be considered accepted until identified 

discrepancies have been corrected and test documentation is properly completed and 

received. Submit 3 copies of the completed Final Acceptance Test Report no later than 7 

days after the completion of the Final Acceptance Tests. All items in the Final 

Acceptance Report shall be signed by the Fire Protection Engineer. 
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3.10 ONSITE TRAINING 

A. The Fire Protection Engineer shall conduct a training course for operating and 

maintenance personnel as designated by the Contracting Officer. Submit proposed 

schedule, at least 14 days prior to the start of related training. Training shall be provided 

for a period of 8 hours of normal working time and shall start after the system is 

functionally complete and after the Final Acceptance Test. Submit 3 Operating and 

Maintenance Manuals listing step-by-step procedures required for system startup, 

operation, shutdown, and routine maintenance, at least 14 days prior to field training. 

The manuals shall include the manufacturer's name, model number, parts list, list of 

parts and tools that should be kept in stock by the owner for routine maintenance 

including the name of a local supplier, simplified wiring and controls diagrams, 

troubleshooting guide, and recommended service organization (including address and 

telephone number) for each item of equipment. The Onsite Training shall cover all of the 

items contained in the approved manuals. 

END OF SECTION 
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DIVISION 21 

FIRE SUPPRESSION 

(Filed Sub Bid Required) 

 

SECTION 21 22 00 

CLEAN AGENT FIRE EXTINGUISHING SYSTEMS 

PART 1 – GENERAL 

1.01 FILED SUB-BID REQUIREMENTS 

A. This Section is part of the filed sub-bid for Division 21 – Fire Suppression. See Section 

21 05 00. 

1.02 SUMMARY 

A. Related Documents: 

1. Drawings and general provisions of the Subcontract apply to this Section. 

2. Review these documents for coordination with additional requirements and 

information that apply to work under this Section. 

B. Section Includes: 

1. This specification details the requirements for an engineered fire suppression 

system. These requirements combined with good engineering practices must be 

followed in order to produce a safe and effective fire protection and suppression 

system.   

2. Components furnished under this section include: 

a. Clean agent storage cylinders, hoses, and support racks. 

b. Cylinder manifold piping, gas distribution piping, valves, and nozzles. 

c. Clean agent system control panel and all associated instrumentation. 

d. Heat and/or smoke detectors reporting to clean agent system control panel. 

e. Notification devices controlled by clean agent system control panel. 

f. Cable and conduit between clean agent system control panel and field 

devices provided under this specification. 
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1.03 RELATED SECTIONS: 

A. Section 00 72 00 − General Conditions. 

B. Section 00 73 00 – Supplementary Conditions. 

C. Section 01 33 00 – Submittal Procedures 

D. Section 01 73 23 - Anchorage and Bracing of Nonstructural Components 

E. Division 03 Concrete. 

F. Section 07 84 00 - Firestopping. 

G. Section 07 90 00 - Joint Fillers, Sealants and Caulking. 

H. Section 09 91 00 - Painting 

I. Section 21 05 53 - Identification for Fire Protection and Life Safety System Equipment 

J. Division 28 46 20 - Fire Alarm Systems 

1.04 REFERENCES 

A. American National Standards Institute (ANSI) 

1. ANSI B1.20.1 - Pipe Threads, General Purpose, Inch, 2018 Revision 

B. ASME International (ASME) 

1. ASME B16.1 − Gray Iron Pipe Flanges and Flanged Fittings Classes 25, 125, and 

250 

2. ASME B16.11 − Forged Fittings, Socket-Welding and Threaded 

3. ASME B16.3 − (2011) Malleable Iron Threaded Fittings, Classes 150 and 300 

4. ASME B16.4 − (2011) Standard for Gray Iron Threaded Fittings; Classes 125 and 

250 

5. ASME B16.9 − (2012) Standard for Factory-Made Wrought Steel Buttwelding 

Fittings 

6. ASME B18.2.2 − (2010) Nuts for General Applications: Machine Screw Nuts, Hex, 

Square, Hex Flange, and Coupling Nuts (Inch Series) 

C. ASTM International (ASTM) 
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1. ASTM A135/A135M − Standard Specification for Electric-Resistance-Welded Steel 

Pipe 

2. ASTM A183 − Standard Specification for Carbon Steel Track Bolts and Nuts 

3. ASTM A53/A53M − Standard Specification for Pipe, Steel, Black and Hot-Dipped, 

Zinc-Coated, Welded and Seamless 

4. ASTM A536 − Standard Specification for Ductile Iron Castings 

5. ASTM A563 − Standard Specification for Carbon and Alloy Steel Nuts 

6. ASTM A795/A795M − Standard Specification for Black and Hot-Dipped Zinc-

Coated (Galvanized) Welded and Seamless Steel Pipe for Fire Protection Use 

D. FM Global (FM) 

1. FM5600 – Approval Standard for Clean Agent Fire Extinguishing Systems 

E. National Fire Protection Association (NFPA) 

1. NFPA 70 – National Electrical Code (NEC), 2023 Edition 

2. NFPA 72 – National Fire Alarm and Signaling Code, 2019 Edition 

3. NFPA 75 – Standard for the Fire Protection of Information Technology Equipment, 

2020 Edition 

4. NFPA 76 – Standard for the Fire Protection of Telecommunications Facilities, 2020 

Edition. 

5. NFPA 101 − Life Safety Code, 2021 Edition 

6. NFPA 2001 − Standard on Clean Agent Fire Extinguishing Systems, 2018 Edition 

F. Underwriters Laboratories (UL) 

1. UL Bld Mat Dir − Building Materials Directory 

2. UL Fire Prot Dir − Fire Protection Equipment Directory 

1.05 SYSTEM DESCRIPTION 

A. The clean agent suppression system shall be a total flooding system. The system shall 

offer Nitrogen (IG-100) or a mixture of Nitrogen, Argon and Carbon Dioxide (IG-541) as 

the agent. The system hardware and cylinders shall be rated for working pressure of 

4350 psig at 70°F (300 Bar at 21°C). 
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B. Agent cylinders shall comply with ISO to UN9809 and/or D.O.T requirements  

C. Agent cylinders shall be of capacity 80 Liter for North America and 80 Liter and 140 Liter 

for international markets. 

D. The release unit shall be mounted on pilot cylinder and it shall include solenoid for 

actuation, pressure gauge with low pressure contacts, manual release actuation and 

built-in pressure regulator to provide lower pressure for actuation line. 

E. The remaining cylinders shall be provided with removable pressure gauge with low 

pressure contacts. 

F. The actuation line hoses shall be of quick connect type to cut down the installation time.  

G. The low-pressure contacts at the all the gauges shall be provided with quick connect 

cables in a daisy chain format.  

H. It shall be possible to test the system without discharging agent during testing & 

commissioning or during periodical maintenance testing.  

I. The system shall not have a separate pilot cylinder to actuate the cylinder bank. The first 

cylinder from the cylinder bank shall function as pilot. 

J. All system cylinders shall be equipped with flow-pressure control valve that limits the 

output pressure to 55-60 bar and all downstream components shall be suitably rated.   

K. All cylinders shall be equipped with pressure indicating switches that activate upon a 

reduction of 20% in cylinder pressure.  

L. The system shall have Global listing such as UL (Underwriters Laboratories), ULC 

(Underwriters Laboratories of Canada) and FM (Factory Mutual) or LPCB approvals. 

M. The system shall be compatible for use with 180° and 360° discharge nozzles, the 

locations of which shall be based on system configuration design and the manufacturers’ 

agency approval documentation. 

N. The suppression system shall comply with the NFPA (National Fire Protection 

Association) 2001 and FM5600 requirements to supervise the placement of electrical 

solenoid heads on cylinder valves and selector/directional valves. Removal of the 

electrical actuator shall generate a supervisory condition with appropriate audio and 

visual indication on the fire alarm control unit. Systems that neither supervise for 

placement of solenoids nor feature tamper proof hardware that prevent the removal of 

the system solenoids are not FM approved and are therefore not acceptable. Non-

compliant systems shall be removed at the installers’ expense. 

O. The complete system shall have the following listings and approvals: 
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1. Factory Mutual Global (FM) 

2. Loss Prevention Control Board (LPCB) 

3. Underwriters Laboratory (UL) 

1.06 SUBMITTALS 

A. Fire Marshal approval is required for all fire protection equipment submittals. Submit the 

following in accordance with Section 01 33 00 − Submittal Procedures: 

1. Drawings 

a. Shop Drawings 

b. As-Built Drawings (Closeout Submittal) 

2. Product Data 

a. Fire Protection Related Submittals 

b. Materials and Equipment 

c. Spare Parts 

3. Design Data 

a. Sway Bracing Layout and Calculations (static and dynamic loads) 

b. Hydraulic Calculations 

4. Test Reports 

a. Preliminary Test Report 

b. Final Acceptance Test Report 

5. Certificates 

a. Inspection by Fire Protection Engineer 

6. Operation and Maintenance Data 

a. Operating and Maintenance Manuals 

1.07 QUALITY ASSURANCE 

A. Compliance with referenced NFPA standards is mandatory. This includes advisory 

provisions listed in the appendices of such standards, as though the word "shall" had 
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been substituted for the word "should" wherever it appears. In the event of a conflict 

between specific provisions of this specification and applicable NFPA standards, this 

specification shall govern. Reference to "authority having jurisdiction" shall be 

interpreted to mean the Fire Marshal. 

B. Manufacturer 

1. The manufacturer/supplier of the system hardware and components shall have a 

minimum of fifteen (15) years’ experience in the design and manufacture of 

systems of similar type. 

2. The manufacturer/supplier of the systems shall be certified to ISO 9001 for a 

minimum period of five (5) years for the design, production and distribution of fire 

detection, fire alarm and fire suppression systems. 

3. The manufacturer/supplier name and /or part number shall appear on all major 

components. 

4. All equipment shall be provided by the same manufacturer / supplier. 

C. Contractor 

1. The system shall be supplied and installed by a factory authorized distributor. 

2. The Contractor shall be trained by the manufacturer to calculate/design, install, 

test and maintain the system and shall be able to produce a certificate stating such 

on request. 

3. The Contractor shall employ a person who can show proficiency at least equal to a 

NICET level III or IV certification in special hazards design. 

4. The Contractor shall confirm in writing that they stock a full complement of spare 

parts and offer 24-hour emergency service for all equipment being furnished. 

5. The Contractor shall maintain or have access to a recharging station capable of 

recharging the suppression system within 48hrs after discharge. 

D. All materials and equipment shall be new and unused. Recycled products shall not be 

acceptable 

1.08 WARRANTY 

A. The manufacturer shall warrant the system equipment for 36-months from the date of 

shipment from the factory. 

B. The contractor will warrant the installation for 12-months from time of customer 

acceptance or commissioning. 
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1.09 SUBMITTALS 

A. The architect will review all submittals for conformance to the drawings and 

specifications. The Contractor shall be required to resubmit any materials, with 

appropriate modifications, that are found to be in non-conformance with the 

requirements of the drawings and these specifications after review by the architect. 

Approval of the submittals by the architect shall not relieve the Contractor of their 

responsibility to meet the requirements of the drawings and specifications. 

B. The contractor shall submit the manufacturers’ product technical data and catalog cut 

sheets for each component or device used in the system. 

C. Engineered Design Drawings: The Contractor’s NICET III or IV certified designer shall 

design the system and provide documents that shall include but are not limited to the 

following details: 

1. Plan, elevation and isometric drawings showing the location, installation and 

mounting details of the agent cylinders, valves, nozzles and other accessories.  

2. Design calculations for enclosure volume, agent quantity based on required design 

concentration for each hazard area. 

3. Dimensions, weights and loads of equipment assemblies, components, method of 

field assembly, clearance requirements, mounting and bracing practices, etc. 

4. Flow Calculation Reports showing the following: 

a. Customer information and project data 

b. Hazard information shall include the minimum design concentration and 

adjusted design concentration, minimum and maximum enclosure ambient 

temperature, minimum agent required, volume of enclosures and any 

corresponding non-permeable volume. 

c. Cylinder information shall include total agent required, cylinder capacity, 

cylinder part number, cylinder quantities (both main and reserve), agent fill 

amount per cylinder and floor loading per cylinder. 

d. Calculation to determine the vent area required. The calculated venting area 

shall be equal or less than the venting area calculated for chemical clean 

agent system.  

e. Pipe network information shall include pipe type, pipe diameter, pipe length, 

change in elevation, pipe equivalent length and the equivalent length of any 

added accessory.  
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f. Graphical presentation of the pipe network with plan, elevation and isometric 

view shall be part of the output printable reports. 

g. The flow calculations software shall provide option to select discharge time 

of 60 seconds for Class B and 120 seconds for Class A and Class C 

hazards. Discharge time of 60 seconds shall not be accepted for Class A 

and  C in lieu of large venting areas. 

h. Nozzle information shall include the number of nozzles, flow rate per nozzle, 

nozzle nominal pipe size, nozzle type and nozzle orifice area. 

i. Pipe fittings information shall include a detailed list by nominal diameter and 

quantity. 

5. Control panel battery sizing calculation sheets in tabular form conforming to the 

requirements of NFPA 72. 

6. Voltage drop calculations in tabular form. Calculations shall indicate circuit 

amperage draw, wire resistance, circuit length, and voltage drop.  The voltage 

drop shall demonstrate that the voltage provided at each appliance is within its 

operating voltage range.  Voltage drop calculations shall assume an initial voltage 

of 20.4 volts.  

7. Any other requirements of NFPA-2001 latest edition. 

8. Conduit routings shall be shown, with number of conductors, type of wire, and wire 

sizes indicated for each conduit segment. 

9. Point-to-point wiring diagram showing the termination points for all field-wiring 

circuits to the clean agent control panel as well a the building Fire Alarm Control 

Panel (FACP). 

D. Test Plan: The Contractor shall submit a test plan that describes how the system 

equipment and room integrity shall be tested. This shall include a step-by-step 

description of all tests and shall indicate type and location of test apparatus to be used. 

At a minimum, the tests to be conducted shall be per NFPA 2001 and any additional 

supplemental tests required by the AHJ. Tests shall not be scheduled nor conducted 

until the engineer of record or end-users representative approves the test plan. 

E. The Contractor shall submit the following Installation drawings 

1. Four (4) sets of installation drawings for each installed suppression system, one 

(1) set of the calculation report (if not included in the drawings themselves), 

owner’s manual and product data sheets shall be submitted to the end-user/owner. 
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2. Upon completion of installation and commissioning acceptance, two (2) sets of 

“As-Built” installation drawings and one (1) set of the calculation report for each 

installed system shall be submitted to the owner/end-user. 

F. The Contractor shall submit the following Manuals after complete installation 

1. Two (2) copies of the manufacturer’s Design, Installation, Operation and 

Maintenance Manual (DIOM), for the inert agent. 

2. Two (2) sets of As-Built drawings with As-Built Flow Calculations reports.    

1.10 SYSTEM EXCLUSIONS 

A. Room sealing requirements shall be communicated and coordinated between the 

suppression system contactor and the project’s main General Contractor and all sub-

contractors. 

B. Room venting requirements shall be communicated and coordinated between the 

suppression system contactor and the project’s main General Contractor and all sub-

contractors. 

1.11 AGENT CONCENTRATION REQUIREMENTS 

A. The system shall be designed to suppress Class C fires. 

B. The agent design concentration achieved shall be as required by the system 

manufacturer for the specific Class.  

C. In case the design concentration exceeds the Lowest Observable Adverse Effect Level 

(LOAEL) for the agent as published in NFPA 2001, the system shall include the following 

safety items: 

1. Pneumatic Siren 

2. Pneumatic Discharge Delay 

3. Lockout Valve 

4. Signage     

1.12 SYSTEM PERFORMANCE 

A. System Discharge 

1. The discharge time required to achieve 95% of the minimum design concentration 

for flame extinguishment shall not exceed 60 seconds for Class B OR 120 

seconds for Class A and C (select option). 
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B. Duration of Protection 

1. 85% of the minimum design concentration shall be maintained for the longer of 10-

minutes or the time period required by trained personnel to take effective 

emergency action. 

2. Room integrity shall be verified using equipment from a recognized manufacturer 

of test equipment and a level 1 certificate shall be provided.  

C. Nozzle performance 

1. 360/180-degree nozzle shall be listed to be mounted at heights up to 16 feet (4.88 

m) from the floor. 

2. 360/180-degree nozzle shall be listed to cover an area of 35.6 ft. x 35.6 ft. (10.85 

m x 10.85 m).  

1.13 CYLINDER LOCATIONS: 

A. The agent cylinders shall be located in a secure area suitable for the purpose. 

B. The flow calculation report submitted shall verify the timing performance requirement.  

1.14 DELIVERY, STORAGE, AND HANDLING 

A. All equipment delivered and placed in storage shall be housed in a manner to preclude 

any damage from the weather, humidity and temperature variations, dirt and dust, or 

other contaminants. Additionally, all pipes shall either be capped or plugged until 

installed. 

1.15 EXTRA MATERIALS 

A. Submit spare parts data for each different item of material and equipment specified. The 

data shall include a complete list of parts and supplies, with current unit prices and 

source of supply, and a list of parts recommended by the manufacturer to be replaced 

after 1 year and 3 years of service. Include a list of special tools and test equipment 

required for maintenance and testing of the products supplied. 

PART 2 – PRODUCTS 

2.01 CYLINDER ASSEMBLIES 

A. The agent shall be stored in cylinders manufactured and marked in accordance with US 

Department of Transportation (DOT) specification or to ISO complying with UN9809 and 

Transport Canada (TC) specifications.  
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B. The cylinder discharge valve shall be of self-regulating type to provide a controlled 

pressure not exceeding 60 Bar (870 psig). The valve shall be designed to shutoff when 

the pressure at the discharge port exceeds 60 Bar (870 psig). 

C. The cylinder pressure gauge shall be integral with the Release Unit and shall be color-

coded for fast referencing of pressure readings. 

D. All cylinders shall have a low-pressure switch to electrically signal a supervisory 

condition if the cylinder pressure drops to 2320 psi (160-bar) for a 200 Bar (2900 psig) 

system or to 240 Bar (3480 psig) for a 300 Bar (4350 psig) system. The low-pressure 

switch shall be equipped with dry contacts and all such contacts shall be connected 

using Quick Connect cables in daisy chain arrangement.  

E. The first cylinder of the cylinder bank shall be installed with a release unit that includes 

solenoid, pressure gauge with integral pressure monitoring switch in order to function as 

the pilot cylinder. The pilot cylinder shall be listed to operate not less than 62 slave 

cylinders of 80 L capacity or not less than 54 slave cylinders of 140L.  

F. All slave cylinders shall be actuated pneumatically through pilot actuation hose. The 

hoses shall be quick-connect type with steel braided hoses.  

G. Each cylinder shall be connected through a discharge hose and manifold check valve to 

a pre-fabricated manifold.  

H. All system cylinders shall be installed in a rack of either single row or 2 rows, but not 

exceeding 3 rows. 

I. A pre-piped set of reserve cylinders with exactly the same size and quantity as the main 

bank of cylinders shall be provided. A manual main-to-reserve transfer switch shall also 

be provided. 

2.02 FIRE SUPPRESSION AGENT 

A. The cylinder shall be filled with agent, Inergen (IG-541), the composition of which shall 

be 52% (+/-2%) Nitrogen, 40% (+/-2%) Argon and 8% (+/-2%) Carbon Dioxide.  

Similarly, IG-100 (Nitrogen) shall be filled with 100% Nitrogen. 

B. The purity of the gases shall comply with the requirements specified in the 

manufacturer’s manual and NFPA 2001 purity requirements.  The manufacturer shall be 

able to provide a certificate of purity for the bulk gases and a certificate of composition 

and purity for each cylinder. 

C. The cylinders shall be filled with agent at an FM approved first fill facility. 
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2.03 PIPE AND FITTINGS 

A. Distribution piping, and fittings, shall be Schedule 40 type for all sizes below 2”. For pipe 

sizes larger than 2 1/2”, Schedule 80 shall be installed. The pipes and fittings shall be in 

accordance with NFPA 2001, approved piping standards and the engineered fire 

suppression system manufacturer’s requirements. 

2.04 ACTUATION HARDWARE 

A. The primary agent cylinder shall be electrically actuated and the secondary cylinders can 

be pressure actuated. 

B. Solenoid actuators shall be supervised for its placement. Removal of the electrical 

actuator shall generate a supervisory condition with appropriate audio and visual 

indication on the fire alarm control unit. Systems that do neither supervise for placement 

of solenoids nor feature tamper proof hardware that prevent the removal of the system 

solenoids are not UL listed and FM approved and are not acceptable. Non-compliant 

systems shall be removed at the installers’ expense. 

2.05 NOZZLES 

A. System nozzles shall be made of brass  

B. Nozzles shall be spaced in the protected area to achieve uniform distribution of the 

agent.  

C. Nozzles shall have 360-degree or 180-degrees discharge patterns. 

D. The nozzles shall be suitable to be installed in pendent or upright manner.  

E. Nozzles shall be designed for efficient agent dispersion.  

F. Nozzles shall be approved for use with the agent and the manufacturer’s hardware. 

G. The sound power level of nozzles shall be sufficiently limited so as to cause no damage 

to Hard Disk Drives (HDD’s). 

2.06 CLEAN AGENT CONTROL PANEL 

A. The control panel shall be listed/approved to UL 864 and FM Global. 

B. The enclosure shall be constructed of 18 gauge steel sheet metal with red factory-

applied coating, key lock, NEMA 1 rating, and a hinged door that swings open to 180° for 

accessibility. 

C. The enclosure shall be arranged with a 24 VDC power supply, control board with user 

interface lights/buttons and input/output terminals, and be adequately sized for two 
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secondary 12 amp-hour 12-volt batteries.  Provide dead-front panel to protect users from 

inadvertent access to components operating above 50 volts.  

D. Control board input terminals shall include, at a minimum: 

1. Three zone detector circuits 

2. One manual pull station circuit 

3. One abort station circuit 

4. Two supervisory circuits for devices such as pressure switches 

E. Control board output terminals shall include, at a minimum: 

1. Three notification appliance circuits (NAC) 

2. Two agent release circuits (ARC) 

3. Three programmable relays 

4. One dedicated trouble relay 

5. One auxiliary power output 

F. LED indicators on operator interface shall include, at a minimum: 

1. AC power on 

2. System alarm 

3. System supervisory 

4. System trouble 

5. Signal silenced 

6. Agent pre-release 

7. Agent releasing 

8. Input activated 

9. Input trouble 

10. Release output trouble 

11. NAC output trouble 
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12. Ground fault 

13. Power supply fault 

G. Control switches and buttons shall include, at a minimum: 

1. Acknowledge 

2. Signal silence 

3. System reset 

4. Output disable 

2.07 AUTOMATIC AND MANUAL DETECTION DEVICES 

A. Supply and install a complete electrical detection system including conduit, wiring, heat 

and/or smoke detectors, manual pull stations, and connections to auxiliary functions. 

B. Heat and/or smoke detectors shall be wired in a cross-zone arrangement.   

2.08 NOTIFICATION DEVICES AND SIGNS 

A. Supply and install a complete notification system including conduit, wiring, and 

appliances. 

B. The NAC devices (24 VDC bell, horn & strobe) must be compatible with the control 

panel. 

C. Audible and visual pre-discharge alarms shall be provided within the protected area to 

provide positive warning of impending discharge.  

2.09 CAUTIONARY AND ADVISORY SIGNS 

A. Warning and instruction signs at entrance to and inside protected area shall be provided. 

B. A manual discharge sign is required at each manual release station and shall clearly 

indicate protection system controlled by station. 

2.10 CONDUCTORS AND CONDUITS 

A. Provide wiring and conduit for all detectors, pull stations, notification appliances, and 

other field devices in accordance with Section 28 46 20 – Fire Alarm Systems. 
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PART 3 – EXECUTION 

3.01 FIELD MEASUREMENTS 

A. After becoming familiar with all details of the work, verify all dimensions in the field, and 

advise the Contracting Officer of any discrepancy before performing the work. 

3.02 INSTALLATION REQUIREMENTS 

A. The installation shall be in accordance with the applicable provisions of NFPA 2001, and 

publications referenced therein. 

3.03 INSPECTION BY FIRE PROTECTION ENGINEER 

A. Prior to ceiling installation and concurrent with the Final Acceptance Test Report, 

certification by the Fire Protection Engineer that the sprinkler system is installed in 

accordance with the contract requirements, including signed approval of the Preliminary 

and Final Acceptance Test Reports. The Fire Protection Engineer shall: 1) inspect the 

sprinkler system periodically during the installation to assure that the sprinkler system is 

being provided and installed in accordance with the contract requirements, 2) witness 

the preliminary and final tests, and sign the test results, 3) after completion of the system 

inspections and a successful final test, certify in writing that the system has been 

installed in accordance with the contract requirements. Any discrepancy shall be brought 

to the attention of the Contracting Officer in writing, no later than three working days 

after the discrepancy is discovered. 

3.04 ABOVEGROUND PIPING INSTALLATION 

A. Protection of Piping Against Earthquake Damage 

1. Seismically protect the system piping against damage from earthquakes in 

accordance with NFPA 13. Provide zone of influence calculations for all bracing 

configurations that include both static and dynamic loading. 

B. Piping in Exposed Areas 

1. Install exposed piping without diminishing exit access widths, corridors or 

equipment access. Exposed horizontal piping, including drain piping, shall be 

installed to provide maximum headroom. 

C. Piping in Finished Areas 

1. In areas with suspended or dropped ceilings and in areas with concealed spaces 

above the ceiling, piping shall be concealed above ceilings. Piping shall be 

inspected, tested and approved before being concealed. Risers and similar vertical 

runs of piping in finished areas shall be concealed. 
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D. Pipe Penetrations 

1. Cutting structural members for passage of pipes or for pipe-hanger fastenings will 

not be permitted. Pipes that must penetrate concrete or masonry walls or concrete 

floors shall be core-drilled and provided with pipe sleeves. Each sleeve shall be 

Schedule 40 galvanized steel, ductile iron or cast iron pipe and shall extend 

through its respective wall or floor and be cut flush with each wall surface. Sleeves 

shall provide required clearance between the pipe and the sleeve per NFPA 13. 

The space between the sleeve and the pipe shall be firmly packed with mineral 

wool insulation. Where pipes penetrate fire walls, fire partitions, or floors, pipes 

shall be fire stopped in accordance with a UL Listed firestopping assembly to 

match the fire resistance rating of the assembly penetrated, and approved by the 

Fire Marshal. For penetrations that are not fire-rated or not a floor penetration, the 

space between the sleeve and the pipe shall be sealed at both ends with plastic 

waterproof cement that will dry to a firm but pliable mass or with a mechanically 

adjustable segmented elastomer seal. 

E. Escutcheons 

1. Escutcheons shall be provided for pipe penetration of ceilings and walls. 

Escutcheons shall be securely fastened to the pipe at surfaces through which 

piping passes. 

F. Identification Signs 

1. Signs shall be affixed to each control valve, test valve, auxiliary drain, test valve, 

and similar valves as appropriate or as required by NFPA 2001. Hydraulic design 

data nameplates shall be permanently affixed to each riser. 

3.05 ELECTRICAL WORK 

A. Alarm signal wiring connected to the building fire alarm control system shall be in 

accordance with Section 28 46 20 - Fire Alarm Systems. Wiring color code shall remain 

uniform throughout the system. 

B. All electrical enclosures, raceways, and conduits shall be provided and installed in 

accordance with applicable codes and intended use and shall contain only those 

electrical circuits associated with the fire-detection and control system. No circuit or 

circuits that are unrelated to the fire alarm or suppression system shall be routed through 

the enclosures, raceways, and conduits dedicated to the fire alarm or suppression 

system. 

C. Splicing of circuits shall be kept to a minimum and is only permitted in an electrical box 

suitable for the purpose. Appropriate hardware shall be used to make the wire splices. 

Wires that are spliced together shall have the same color insulation. 
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D. White colored wire shall be used exclusively for the identification of the neutral conductor 

of an alternating-current circuit. Green wire shall be used only for identifying the earth-

ground conductor of an AC or DC circuit. Appropriate color-coding shall be utilized for all 

other field wiring. 

E. All electrical circuits shall be numerically tagged with suitable markings at each terminal 

point. All circuits shall correspond with the installation draw. 

3.06 CLEAN AGENT FIRE SUPPRESSION SYSTEM INSTALLATION 

A. The system shall be supplied and installed by a factory-authorized distributor. The 

Distributor shall be trained and certified by the manufacturer to design, install and 

maintain the clean agent fire suppression system. The distributor shall install the system 

in accordance with the manufacturer’s design, installation, operation and maintenance 

manual. 

3.07 PIPE COLOR CODE MARKING 

A. Color code mark piping as specified in Section 09 90 00 − Painting except for stainless 

steel piping. All sprinkler pipe shall be properly primed for painting and finished with a 

red color coating. All new fire protection supply piping 2 inches and greater shall be 

labeled every 25 feet in length, in accordance with the Lab Standard and ANSI A13.1. 

Labels shall be a minimum of 2 inches wide, with white lettering on red background that 

state “Fire Protection Water.” Where piping can have multiple flow directions (i.e. a 

gridded system), directional marking is not required. 

3.08 PRELIMINARY TESTS 

A. The system, including the underground water mains, and the aboveground piping and 

system components, shall be inspected and tested to assure that equipment and 

components function as intended. Submit proposed procedures for Preliminary Tests, no 

later than 7 days prior to the proposed start of the tests and proposed date and time to 

begin the preliminary tests. The underground and aboveground interior piping systems 

and attached appurtenances subjected to system working pressure shall be tested in 

accordance with NFPA 2001. Upon completion of specified tests, submit 3 copies of the 

completed Preliminary Test Report, no later than 7 days after the completion of the 

Tests. The Report shall include both the Contractor's Material and Test Certificate for 

Underground Piping and the Contractor's Material and Test Certificate for Aboveground 

Piping. All items in the Preliminary Tests Report shall be signed by the Fire Protection 

Engineer. 

B. Aboveground Piping 

1. Inspection and Testing Preparation 

a. After the system has been installed per approved plans, confirm that all 

suspended ceilings are removed or provide visible access to all piping above 
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the ceilings. All work from other trades has been completed (e.g. framing, 

electrical, painting, plumbing, mechanical, etc.), and follow-on work will not 

impact the installation of the sprinkler system. Contractor shall provide 

approved plans for review during the inspection and testing. 

2. Hydrostatic Testing 

a. Aboveground piping shall be hydrostatically tested in accordance with NFPA 

2001 and manufacturers, FM and AHJ. There shall be no drop in gauge 

pressure or visible leakage when the system is subjected to the hydrostatic 

test. The test pressure shall be read from a gauge located at the low 

elevation point of the system or portion being tested. 

C. Testing of Alarm Devices 

1. Each alarm switch shall be tested by flowing water through the inspector's test 

connection. Each water-operated alarm device shall be tested to verify proper 

operation. 

3.09 FINAL ACCEPTANCE TEST 

A. Begin the Final Acceptance Test only when the Preliminary Test Report has been 

approved. Submit proposed procedures for Final Acceptance Test, no later than 14 days 

prior to the proposed start of the tests, and proposed date and time to begin the Test, 

submitted with the procedures. Notification shall be provided at least 14 days prior to the 

proposed start of the test. Notification shall include a copy of the Contractor's Material & 

Test Certificates. The Fire Protection Engineer shall conduct the Final Acceptance Test 

and shall provide a complete demonstration of the operation of the system. This shall 

include operation of control valves and flowing of inspector's test connections to verify 

operation of associated waterflow alarm switches. After operation of control valves has 

been completed, the main drain test shall be repeated to assure that control valves are 

in the open position. Submit as-built shop drawings, no later than 14 days after 

completion of the Final Tests, updated to reflect as-built conditions after all related work 

is completed. The installation shall not be considered accepted until identified 

discrepancies have been corrected and test documentation is properly completed and 

received. Submit 3 copies of the completed Final Acceptance Test Report no later than 7 

days after the completion of the Final Acceptance Tests. All items in the Final 

Acceptance Report shall be signed by the Fire Protection Engineer. 

B. Entire system shall be checked out, inspected, and functionally tested by factory 

authorized and trained personnel. 

C. Inspection shall be performed in the presence of the Owners representative, engineer or 

architects representative, insuring authority, and/or the local AHJ (Authority Having 

Jurisdiction) 
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D. Prior to final acceptance, the contractor shall provide operational and safety training in 

all concepts of the system to the Owners key personnel.  Release of clean agent shall 

not be part of the training requirements.  

3.10 ONSITE TRAINING 

A. The Fire Protection Engineer shall conduct a training course for operating and 

maintenance personnel as designated by the Contracting Officer. Submit proposed 

schedule, at least 14 days prior to the start of related training. Training shall be provided 

for a period of 8 hours of normal working time and shall start after the system is 

functionally complete and after the Final Acceptance Test. Submit 3 Operating and 

Maintenance Manuals listing step-by-step procedures required for system startup, 

operation, shutdown, and routine maintenance, at least 14 days prior to field training. 

The manuals shall include the manufacturer's name, model number, parts list, list of 

parts and tools that should be kept in stock by the owner for routine maintenance 

including the name of a local supplier, simplified wiring and controls diagrams, 

troubleshooting guide, and recommended service organization (including address and 

telephone number) for each item of equipment. The Onsite Training shall cover all of the 

items contained in the approved manuals. 

3.11 ROUTINE MAINTENANCE 

A. Routine maintenance on equipment shall be performed by a certified Kidde Fire System 

Distributor, in accordance with the most current version of NFPA 2001 and the 

manufacturer’s installation, operation and maintenance manual.  

END OF SECTION
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DIVISION 22 

PLUMBING 

(Filed Sub Bid Required) 

 

SECTION 22 05 00 

BASIC PLUMBING REQUIREMENTS 

PART 1 – GENERAL 

1.01 FILED SUB-BID REQUIREMENTS 

A. A sub-bid submitted for the work of Division 22 – Plumbing shall include the complete 

work specified in all of the following Sections:  

1. Section 22 05 19 – Meters and Gauges for Plumbing Piping 

2. Section 22 05 29 – Hangers and Supports for Plumbing Piping and Equipment 

3. Section 22 05 53 – Identification for Plumbing Piping and Equipment 

4. Section 22 07 19 – Plumbing Piping Insulation 

5. Section 22 10 13 – Liquid Propane Equipment and Accessories 

6. Section 22 11 13 – Facility Water Distribution Piping 

7. Section 22 11 19 - Facility Water Distribution Piping Specialties 

8. Section 22 11 23 – Domestic Water Pumps 

9. Section 22 13 16 – Sanitary Waste and Vent Piping 

10. Section 22 13 19 - Sanitary Waste and Vent Piping Specialties 

11. Section 22 14 13 – Facility Storm Drainage 

12. Section 22 14 29 – Sump Pumps 

13. Section 22 13 11 – Packaged Laboratory Water Purification System 

14. Section 22 33 00 – Electric Water Heaters 

15. Section 22 40 00 – Plumbing Fixtures 

16. Section 22 45 00 – Emergency Fixtures 
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B. Filed sub-bids shall comply with the requirements of G.L. c. 149, §44F, shall be submit-

ted on the form provided in Section 00 11 00 – Advertisements for Bids, an shall be ac-

companied by a bid deposit complying with the requirements of G.L. c. 149, §44B(2) and 

all other documents required by Section 00 20 00 – Instructions to Bidders. 

C. The work of Division 22 – Plumbing is indicated on Drawing Nos. G-002 through G-005 – 

Index of Drawings and is listed on the Drawing title block on individual drawings.  Draw-

ings that are denoted in the title block as requiring a Filed Sub-Bid Contractor shall re-

quire a Filed Sub-Bid Contractor for the work shown in whole or in part of the Drawing.  

D. In accordance with G.L. c. 149, §44F, each Filed Sub-Bidder shall list in Section 00 40 

01 – Forms for Filed Sub-Bid the name and bid price of each person, firm, or corporation 

performing labor or labor and materials for each class of work or part thereof listed below 

for Filed Sub-Sub-Bids; provided that any Filed Sub-Bidder may, without listing any bid 

price, list his own name for any such class of work or part thereof and perform that work 

with persons on his own payroll, if such Filed Sub-Bidder, after Filed Sub-Bid opening, 

shows to the satisfaction of the Owner that he does customarily perform such class of 

work or part thereof with employees on his own payroll who are mechanics or laborers 

as referred to in Massachusetts General Laws c. 149, §26, and is qualified to do so.  

1. Classes of work for which a listing is required in Section 00 40 01 – Forms for Filed 

Sub-Bid for a Filed Sub-Sub-Bid:  
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Classes of Work for 
Filed Sub-Sub-Bid 

Reference Specification 

Pipe Covering Section 22 07 19 paragraph 1.01 B 

E. PLUMBING SUBCONTRACTOR shall furnish and install firestopping at temporary and 

permanent penetrations due to its work in accordance with Section 07 84 00 – Firestop-

ping. 

1. PLUMBING SUBCONTRACTOR shall furnish and install the firestopping material 

selected by the CONTRACTOR. 

F. Staging and Scaffolding: 

1. Hoisting Equipment: The PLUMBING SUBCONTRACTOR shall furnish, install and 

maintain all mechanical hoisting equipment, operating personnel and rigging re-

quired for the execution of the Work as specified in this Section. 

2. Staging, Planking and Scaffolding: The PLUMBING SUBCONTRACTOR shall fur-

nish, install and maintain all staging, planking and scaffolding up to eight feet in 

height required for the Work in this Section. 

1.02 REQUIREMENTS 

A. The PLUMBING SUBCONTRACTOR shall furnish all labor, equipment and material for 

the complete installation of the plumbing equipment, piping, and appurtenances. as indi-

cated on the drawings and specified herein. 

B. Plumbing systems shall be furnished and installed to operate as a system. The 

PLUMBING SUBCONTRACTOR shall coordinate all requirements between manufactur-

ers to ensure unit responsibility and compatibility of the systems. 

C. The PLUMBING SUBCONTRACTOR shall be responsible for the following: 

1. Prepare coordination drawings, shop drawings, submittals, as-built drawings, and 

operating and maintenance instructions. 

2. Determine items and quantities required.  

3. Provide complete, continuous, operational, and functioning systems. 

4. Fully coordinate with work of other Sections, including field verification of eleva-

tions, dimensions, clearance, and access. 

5. Repair of all damage done to premises as a result of this installation and removal 

of debris left by those engaged in this installation. 

0
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6. Rigging, hoisting, transportation, and associated work necessary for placement of 

equipment in the final location shown. 

7. Disassembly and re-assembly of equipment furnished under this Section, should 

this be required in order to move equipment into final location shown on the Draw-

ings. 

8. Labor, materials, tools, appliances and equipment that are required to furnish and 

install the complete installation for this section of the work including that which is 

reasonably inferred. 

9. Cooperation with other crafts in putting the installation in place at a time when 

space required is accessible. 

10. Temporary scaffolding necessary for performance of the work in this Division. 

11. Cutting and core drilling required for work of Division 22, including locating of rebar 

or coordination of locating rebar with the GENERAL CONTRACTOR.  

12. Pipe sleeves for all holes in walls, floors, and ceilings, and cutting of floor slabs 

and slabs on grade. 

13. Waterproofing where necessary for installation under this Division. 

14. Cooperation with and assistance to the AUTOMATIC TEMPERATURE 

CONTROLS SUB-SUBCONTRACTOR for HVAC as required to provide a com-

plete and functional plumbing system. 

15. Counterflashing of roof penetrations for work of Division 22. 

16. Sizes, and locations for installation of any curbs and pads for work of Division 22.  

17. Temporary and permanent stands and supports for equipment requiring them in-

cluding vibration isolation. 

18. Temporary protection of existing installation. 

19. Stenciling and equipment identification. 

20. Firestopping of penetrations of ducts, piping, and conduits through walls, floors, 

and ceiling assemblies. 

21. Temporary utilities as required to install work on Division 22 including lighting, wa-

ter, gas, electricity, etc. 

22. Fees, permits, inspections, taxes, and approach from agencies that have jurisdic-

tion over installation of Division 22. 
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23. Participation in and coordination with the Commissioning process. 

24. Warranty. 

1.03 SUBMITTALS 

A. The PLUMBING SUBCONTRACTOR shall submit shop drawings on all equipment, ac-

cessories and appurtenances and all fabrication work required, all in accordance with 

the requirements of Section 01 33 00 − Submittal Procedures as well as the provisions 

of Section 00 72 00 − General Conditions and Section 00 73 00 – Supplementary Condi-

tions. 

B. Shop Drawings: The Subcontractor shall submit for approval shop drawings prepared in 

accordance with Section 01 33 00 − Submittal Procedures and as required by other Sec-

tions of these specifications. 

1. Shop drawings shall be drawn to a scale of 1/4 inch = 1 foot (1:25) or larger, and 

shall include complete dimensions, locations, elevations, and clearances for 

plumbing, piping, equipment, and valve numbers.  

a. Prepare in Autodesk Revit 2022 format or as otherwise directed. 

b. Identify equipment using designations shown on the Contract Documents or 

as directed by the Owner’s Representative. Do not proceed with identifica-

tions without approval from the Owner’s Representative. 

2. All shop drawings shall clearly call out in bold letters and cloud symbols deviations 

from the specifications and contract documents, no matter how minor. 

C. Manufacturer data to be submitted shall include but not be limited to: 

1. Catalog data consisting of specifications, illustrations and a parts schedule that 

identifies the materials to be used for the various parts and accessories. The illus-

trations shall be in sufficient detail to serve as a guide for assembly and disassem-

bly. 

2. Complete assembly, and installation drawings with clearly marked dimensions. 

This information shall be in sufficient detail to serve as a guide for assembly and 

disassembly and for ordering parts. 

3. Weight of all component parts and assembled weight. 

4. Electrical characteristics, wiring, diagrams, etc. 

5. Sample data sheet of equipment nameplate(s) including information contained 

thereon. 
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6. Insulation materials, coating, jackets, detail density, thermal conductivity and thick-

ness of all insulation materials to be furnished. 

7. Details of special fasteners and accessories. 

8. Type of adhesives, binders, joint cement, mastics. 

9. Proposed insulation procedures and installation methods. 

10. Spare parts list 

11. Special tools list 

D. Coordination Drawings: 

1. Obtain drawings from the structural, electrical, sprinkler, plumbing, sheet metal, 

concrete, steel, and dry wall trades.  

2. Hold regular coordination sessions with trades until coordination issues are re-

solved. 

3. Prepare separate composite coordination drawings to a scale of 1/4 inch = 1 foot 

(1:25) or larger, showing work of Divisions to demonstrate coordination, clearance, 

access, etc. between ductwork, equipment, temperature controls, cable trays, con-

duits, light fixtures, piping, plumbing, structural elements, architectural elements, 

etc. These drawings are to be the basis for the detailed shop drawings and need 

not be submitted, but are to be available for review upon request. 

a. Prepare floor plans, elevations, and details to indicate penetrations in floors, 

walls, and ceilings and their relationship to other penetrations and installa-

tions. 

b. Each trade is to adjust their shop drawings based on the outcome of coordi-

nation sessions. 

4. Indicate locations where space is limited for installation and access and where se-

quencing and coordination of installations are of importance to the efficient flow of 

the Work. 

5. Indicate scheduling, sequencing, movement, and positioning of large equipment 

into the building during construction. 

6. Indicate the proposed locations, of piping, ductwork, equipment, and materials. In-

clude the following: 

a. Clearances for installing and maintaining insulation. 
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b. Clearances for servicing and maintaining equipment, including specific ceil-

ing tile or ceiling access panel access and space for equipment disassembly 

required for periodic maintenance. 

c. Equipment connections and support details. 

d. Fire-rated wall and floor penetrations. 

e. Sizes and location of required concrete pads and bases. 

f. Valve stem movement. 

g. Sizes and locations of new and existing equipment support curbs on roof. 

h. Sizes and locations of new openings, either sleeved, cut, or core-drilled, in 

new concrete construction unless specifically shown on the Structural Draw-

ings. 

7. Maintain one complete set of composite coordination drawings at the job site. Peri-

odically update drawings based on actual field conditions. 

8. Submit final coordination drawings as part of record document requirements. 

E. The PLUMBING SUBCONTRACTOR shall obtain from the manufacturer and submit to 

the Engineer copies of the results of all certified shop tests. 

F. The PLUMBING SUBCONTRACTOR shall obtain from the manufacturer and submit to 

the Engineer copies of certified letters of compliance in accordance with the Specifica-

tions. 

G. Record Documents: Upon completion of the work covered by this Contract, as directed, 

furnish as-built drawings as specified in Division 01. Include changes installed under this 

Contract which are not in accordance with the Contract Drawings. Note that these as-

built drawings are to be based on the Contract Drawings. In addition, submit final copies 

of the Shop Drawings and Coordination Drawings. 

1.04 RELATED DOCUMENTS 

A. Section 00 72 00 – General Conditions 

B. Section 00 73 00 – Supplementary Conditions 

C. Section 01 33 00 – Submittal Procedures 

D. Section 01 73 23 – Anchorage and Bracing of Non-Structural Components 

E. Section 01 75 00 – Checkout and Startup Procedures 

La
st

 M
od

ifi
ed

: 0
2/

28
/2

02
4 

at
 1

0:
41

A
M

 E
S

T



90398-004/February 2024 22 05 00-8  Basic Plumbing Requirements 

F. Section 01 78 23 – Operation and Maintenance Data 

G. Section 01 78 39 – Project Record Documentation 

H. Section 01 79 00 – Instruction of Owner’s Personnel 

I. Section 03 30 00 – Cast-in-Place Concrete 

J. Section 07 84 00 – Firestopping 

K. Section 07 90 00 – Joint Fillers, Sealants, and Caulking 

L. Section 09 90 00 – Painting 

M. Section 26 05 00 – Basic Electrical Requirements 

1.05 OPERATION AND MAINTENANCE MANUALS 

A. The PLUMBING CONTRACTOR shall submit operation and maintenance manuals in 

accordance with the procedures and requirements set forth in the General Conditions, 

Division 01, and Division 22.  Refer to section 01 78 23 – Operation and Maintenance 

Data for additional requirements.  

B. Operation and Maintenance Manuals shall be submitted for all equipment including but 

not limited to: laboratory water purification system, domestic water heaters, domestic 

water pumps, sump pumps, emergency fixtures, plumbing fixtures, and water meters. 

1.06 MANUFACTURER'S INSTRUCTIONS 

A. Installation of all equipment shall be in accordance with manufacturer's data. 

B. All changes from the installation procedures in manufacturers' data shall be submitted 

for approval in accordance with the requirements for shop drawings. 

C. Keep all manufacturers' data provided in a secure manner at the job site at all times. 

Catalog and index this data for convenient reference. 

D. Manufacturers' data shall be available for the information of the Owner, Engineer, and 

the use of other trades. 

E. Turn over all data to the Owner through the Owner's representative at completion of the 

Work and final testing. 

F. Furnish Owner, indexed and bound in loose leaf binders, three (3) complete sets of Op-

erating and Maintenance Instructions and pertinent manufacturers' literature and infor-

mation on all of the apparatus and equipment under Division 22. 

G. Submit all instruction books and manuals in accordance with Division 01. 
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1.07 CODES, PERMITS AND STANDARDS 

A. The PLUMBING SUBCONTRACTOR shall obtain and pay for all permits and shall com-

ply with all laws and codes that apply to the Work. 

B. The PLUMBING SUBCONTRACTOR shall be responsible for all added expense due to 

his choice of equipment, materials or construction methods. 

C. All work and materials shall be in full accordance with the latest State rules and regula-

tions or publications including those of the State Fire Marshall, the Mechanical code, 

Building Code, Plumbing Code, Fuel Gas Code, and all local codes. Nothing in the Plans 

and/or Specifications shall be construed to permit work not conforming to the above 

codes, rules and regulations. 

D. All equipment, materials and installations shall conform to the requirements of the most 

recent edition with latest revisions, supplements and amendments of the following, as 

applicable: 

1. Air Conditioning, Heating, and Refrigeration Institute (AHRI) 

2. American Society of Heating, Refrigerating and Air Conditioning Engineers, Inc. 

(ASHRAE) 

3. American National Standards Institute (ANSI) 

4. American Society for Testing and Materials (ASTM) 

5. American Society of Mechanical Engineers (ASME) 

6. Manufacturers Standardization Society of the Valve and Fitting Industry (MSS) 

7. Sheet Metal & Air Conditioning Contractors National Association (SMACNA) 

8. Factory Mutual (FM) 

9. National Electric Code (NEC) 

10. Occupational Safety and Health Standards (OSHA) 

11. State and local codes, ordinances and statutes 

12. Underwriters Laboratories (UL) 

13. Others as designated in the specifications. 
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1.08 QUALITY ASSURANCE 

A. All material and equipment shall be the latest design, new, undeteriorated, and the first 

quality standard product of manufacturers regularly engaged in the production of such 

material and equipment. 

B. When two or more units of the same class of material or equipment are required, they 

shall be products of a single manufacturer. 

C. All work shall be performed in a neat and workmanlike manner by workers skilled in their 

respective trades, and all materials and equipment shall be installed as recommended 

by the manufacturers and in accordance with specified codes and standards. 

D. Touch up and/or repaint to match original finishes all factory finished or painted equip-

ment and materials which are scratched or marred during shipment or installation. 

E. Products Criteria: 

1. Standard Products: Material and equipment shall be the standard products of a 

manufacturer regularly engaged in the manufacture of the products for at least 3 

years (or longer as specified elsewhere). The design, model and size of each item 

shall have been in satisfactory and efficient operation on at least three installations 

for approximately three years. However, digital electronics devices, software and 

systems such as controls, instruments, computer work station, shall be the current 

generation of technology and basic design that has a proven satisfactory service 

record of at least three years. See other Specification Sections for any exceptions 

and/or additional requirements. 

2. Refer to all other Sections for quality assurance requirements for systems and 

equipment specified therein. 

3. All items furnished shall be free from defects that would adversely affect the per-

formance, maintainability and appearance of individual components and overall 

assembly. 

4. The products and execution of work specified in Division 22 shall conform to the 

referenced codes and standards as required by the specifications. Local codes 

and amendments shall be enforced, along with requirements of local utility compa-

nies. The most stringent requirements of these specifications, local codes, or utility 

company requirements shall always apply. Any conflicts shall be brought to the at-

tention of the Owner’s representative. 

5. Multiple Units: When two or more units of materials or equipment of the same type 

or class are required, these units shall be of the same manufacturer and model 

number, or if different models are required they shall be of the same manufacturer 

and identical to the greatest extent possible (i.e., same model series). 
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6. Assembled Units: Performance and warranty of all components that make up an 

assembled unit shall be the responsibility of the manufacturer of the completed as-

sembly. 

7. Nameplates: Nameplate bearing manufacturer's name or identifiable trademark 

shall be securely affixed in a conspicuous place on equipment, or name or trade-

mark cast integrally with equipment, stamped or otherwise permanently marked on 

each item of equipment. 

8. Use of asbestos products or equipment or materials containing asbestos is prohib-

ited. 

F. Manufacturer's Recommendations: Where installation procedures or any part thereof are 

required to be in accordance with the recommendations of the manufacturer of the mate-

rial being installed, printed copies of these recommendations shall be furnished to the 

Owner’s representative with submittals. Installation of the item will not be allowed to pro-

ceed until the recommendations are received. Failure to furnish these recommendations 

can be cause for rejection of the material and removal by the PLUMBING 

SUBCONTRACTOR and no additional cost or time to the Owner. 

G. Execution (Installation, Construction) Quality: 

1. Apply and install all items in accordance with manufacturer's written instructions. 

Refer conflicts between the manufacturer's instructions and the contract docu-

ments to the Owner’s representative for resolution. Provide written hard copies 

and computer files on thumbdrive of manufacturer’s installation instructions to the 

Owner’s representative with submittals prior to commencing installation of any 

item. Installation of the item will not be allowed to proceed until the recommenda-

tions are received and approved by the Owner’s representative. Failure to furnish 

these recommendations is a cause for rejection of the material. 

2. All items that require access, such as for operating, cleaning, servicing, mainte-

nance, and calibration, shall be easily and safely accessible by persons standing 

at floor level, or standing on permanent platforms, without the use of portable lad-

ders. Examples of these items include, but are not limited to, all types of valves, 

filters and strainers, transmitters, and control devices. Prior to commencing instal-

lation work, refer conflicts between this requirement and contract documents to the 

Owner’s representative for resolution. Failure of the PLUMBING 

SUBCONTRACTOR to resolve or point out any issues will result in the PLUMBING 

SUBCONTRACTOR correcting at no additional cost or time to the Owner. 

3. Complete coordination/shop drawings shall be required in accordance with Para-

graph, SUBMITTALS. Construction work shall not start on any system until the co-

ordination/shop drawings have been approved by the Owner’s representative. 

4. Workmanship/craftsmanship will be of the highest quality and standards. The 

Owner reserves the right to reject any work based on poor quality of workmanship 
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this work shall be removed and done again at no additional cost or time to the 

Owner. 

H. Upon request by the Owner’s representative, provide lists of previous installations for se-

lected items of equipment. Include contact persons who will serve as references, with 

current telephone numbers and e-mail addresses. 

1.09 DELIVERY, STORAGE AND HANDLING 

A. Protection of Equipment: 

1. Equipment and material placed on the job site shall remain in the custody of the 

PLUMBING SUBCONTRACTOR until phased acceptance, whether or not the 

Owner has reimbursed the PLUMBING SUBCONTRACTOR for the equipment 

and material. The PLUMBING SUBCONTRACTOR is solely responsible for the 

protection of such equipment and material against any damage or theft. 

2. Large equipment such as water heaters or tanks, if shipped on open trailer trucks, 

shall be covered with shrink on plastics or water proof tarpaulins that provide pro-

tection from exposure to rain, road salts and other transit hazards. Protection shall 

be kept in place until equipment is moved into a building or installed as designed. 

3. Repair damaged equipment to like new operating condition and appearance; or, 

replace same as determined and directed by the Owner’s representative. Such re-

pair or replacement shall be at no additional cost or time to the Owner. 

4. Protect interiors of new equipment and piping systems against entry of foreign 

matter. Clean both inside and outside before painting or placing equipment in op-

eration. 

5. Existing equipment and piping being worked on by the PLUMBING 

SUBCONTRACTOR shall be under the custody and responsibility of the 

PLUMBING SUBCONTRACTOR and shall be protected as required for new work. 

6. Protect plastic piping and tanks from ultraviolet light (sunlight). 

B. Cleanliness of Piping and Equipment Systems: 

1. Exercise care in storage and handling of equipment and piping material to be in-

corporated in the work. Remove debris arising from cutting, threading and welding 

of piping. 

2. Piping systems shall be flushed, blown or pigged as necessary to deliver clean 

systems. 

3. Clean interior of all tanks prior to delivery for beneficial use by the Owner. 
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4. PLUMBING SUBCONTRACTOR shall be fully responsible for all costs, damage, 

and delay arising from failure to provide clean systems. 

1.10 START-UP TRAINING 

A. Prepare a formal training program for plant staff prior to the scheduled start-up date. The 

program will consist of the design, start-up, and operation of the plumbing systems. Co-

ordinate the training program with the production of the operation and maintenance man-

uals. Provide indexed binder and training materials to each participant.   

B. Provide 16 hours (unless specified otherwise) of on-site training in the operation and 

maintenance for installed system and major piece of equipment. Systems include labora-

tory water purification system, domestic water heating systems, domestic water pumps, 

sump pumps, emergency fixtures, plumbing fixtures, and water meters. Trainers shall be 

experienced, manufacturer-approved personnel. 

1. Schedule training for each system in advance with the Owner’s Representative. 

2. Include travel, per diem and incidental costs for personnel under contract to the 

PLUMBING SUBCONTRACTOR. 

3. Operations and Maintenance data to be available for training sessions. 

C. Refer to section 01 79 00 – Instruction of Owner’s Personnel for additional requirements.   

1.11 RULES AND REGULATIONS 

A. See Division 01. 

B. Provide work and materials in full accordance with the latest rules of the organizations 

listed in Division 01 and in other Sections of Division 22, and with prevailing rules and 

regulations pertaining to adequate protection and/or guarding of moving parts, or other-

wise hazardous locations. 

C. Whenever the Drawings and Specifications require something which will violate the reg-

ulations, the regulations shall govern. Review the Drawings and Specifications, and re-

quest from the Owner’s Representative clarification or revision of portion of the work in 

violation of the rules or regulations prior to installing the work. Necessary installation al-

teration required for compliance shall be made at no additional cost to the Owner. 

D. Whenever the Drawings and Specifications require larger sizes, or higher standards than 

are required by the regulations, the Drawings and Specifications shall govern. 

E. Strictly conform to the requirements of the National Fire Protection Association, National 

Electrical Code, International Building Codes, OSHA, Fire Marshal, and insurance un-

derwriters' requirements. expenses required shall be borne under this Contract.  
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1.12 SCHEDULING AND SEQUENCING 

A. Cooperate with other trades in putting this installation in place at a time when space re-

quired is accessible, and in such a manner that other work in this space may be installed 

as shown on the Drawings. Schedule work and cooperate with the others to avoid de-

lays, interferences, and unnecessary work, conforming to the construction schedule, 

making the installation when and where directed. 

B. Include labor and materials to install certain items furnished under this contract when re-

quired by the schedule. These items are part of this contract but may need to be in-

stalled only after completion of work under another contract which the PLUMBING 

SUBCONTRACTOR may or may not be participating in. It is the responsibility of this 

contract to coordinate with others to ensure that preparations are made and ready to ac-

cept the installation of these items. These items include, but are not limited to: 

1. Plumbing fixtures. 

2. Plumbing piping. 

3. Plumbing equipment. 

C. If a discrepancy is discovered between engineering and architectural Drawings, whether 

with respect to a significant variance between location, variation in quantity, or violation 

of code requirements, notify Architect for clarification and do not proceed with the work 

affected until clarification has been made. 

D. Schedule work in advance with the Owner’s Representative. No system shall be shut-

down unless approved in writing. 

1.13 TEMPORARY USE 

A. Should it become necessary to use the new portion of the system and the new equip-

ment to warm or air condition part of the building before the completion of this work, the 

Owner reserves the right to make use of same at its own risk and expense, but the tem-

porary use of the equipment shall not constitute an acceptance of the plant or part 

thereof in way. The Owner will bear the cost of fuel and electrical current for such tempo-

rary use of the equipment. If temporary use of new systems or equipment is solely for 

the benefit of the PLUMBING SUBCONTRACTOR, PLUMBING SUBCONTRACTOR 

shall bear the cost of fuel and electrical current for such temporary use. 

1.14 WARRANTY 

A. Comply with Section 00 72 00 – General Conditions. 

B. Provide extended warranties where specifically required in subsequent sections of Divi-

sion 22. 
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1.15 ACCURACY OF DATA 

A. The Drawings indicate the general arrangement and location of piping, accessories, and 

equipment. Should it be necessary to deviate from arrangement or location indicated in 

order to meet architectural conditions or site conditions, or due to interference with other 

work, make such deviations as offsets, rises and drops in piping and ducts that may be 

necessary, whether shown or not, without extra expense to the Owner. Extreme accu-

racy of the data given herein and on the Drawings is not guaranteed. The Drawings and 

Specifications are for the assistance and guidance of this Section and exact locations, 

distances, and elevations shall be governed by actual site conditions. 

PART 2 – PRODUCTS 

2.01 GENERAL 

A. Each item of equipment shall be furnished and installed complete with all supports, 

mounting frames, piping,, panels, grilles, electric drive units and controls, mechanical 

equipment, electrical work, insulation and appurtenances ready for operation. 

B. All equipment and appurtenances shall be anchored or connected to supporting mem-

bers as specified or as indicated on the Plans. 

C. All mechanisms or parts shall be amply proportioned for the stresses which may occur 

during operation or for any other stresses which may occur during fabrication and erec-

tion. Individual parts furnished which are alike in all units shall be alike in workmanship, 

design, and materials and shall be interchangeable. All equipment shall be of the manu-

facturer's top line, industrial-commercial grade. 

D. The PLUMBING SUBCONTRACTOR shall ascertain that all openings are correctly lo-

cated, otherwise he shall cut all new openings required at his own expense. Cutting of 

new openings shall be coordinated with other trades. Proposed new cutting shall be sub-

mitted to the Engineer for review and acceptance prior to cutting. 

E. The Plans shall be taken as diagrammatic. The PLUMBING SUBCONTRACTOR shall 

check the Structural Plans and sections for detail dimensions and clearances. Sizes of 

ducts and their locations are indicated, but not every offset, fitting, or structural obstruc-

tion is shown. 

F. Alignment of pipes may be varied where necessary to account for slight architectural 

changes or to avoid conflict with the Work of other trades without additional expense to 

the Owner. 

G. All supports required for the proper installation of the equipment, but not forming an inte-

gral part of the building structure, shall be provided, unless specifically noted otherwise. 

Equipment shall be supported on spring-type vibration isolators. 
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H. In addition to material and equipment specified, provide incidental materials to effect a 

complete installation. Such incidental materials include solders, tapes, caulkings, mas-

tics, gaskets, escutheons, and similar items. 

I. Materials and equipment shall be uniform throughout the installation. Equipment of the 

same type shall be of the same manufacturer. Materials and equipment shall be new. 

2.02 PIPE PENETRATIONS 

A. Coordinate with GENERAL CONTRACTOR installing concrete and/or block for place-

ment of sleeves during concrete wall, concrete slab, or concrete block construction. 

B. To prevent air, moisture, sound, or liquids from passing through annulus of penetration, 

follow details on Plans for provision of a sleeve extension, mechanical link seal, escutch-

eon, or other means for protecting the opening. 

1. Internal diameter shall be large enough to clear the pipe and insulation.  

2. Pipe sleeves passing through exterior walls or from dry to wet spaces, through 

foundation walls, or through foundation slabs shall have mechanical link seals. 

3. Pipe sleeves in elevated process areas slabs shall extend 4-inches above the slab 

as a means to prevent a water spill on the floor from the space beneath. 

C. Sleeves passing through concrete or masonry construction shall be cast into the struc-

ture and secured in place with a 1/4-inch thick flange welded to the midpoint of the 

sleeve; the flange shall be at least 4 inches larger than the diameter of the pipe to which 

it is welded 

D. Penetrations through beams or ribs are prohibited but may be installed in certain loca-

tions within concrete beams where approved by the Engineer of Record. Any deviation 

from these requirements must receive prior approval of Owner’s representative. 

E. Sheet Metal, Plastic, or Moisture-resistant Fiber Sleeves: Provide for pipe passing 

through floors, interior walls, and partitions, unless brass or steel pipe sleeves are spe-

cifically called for below. 

F. Cast Iron or Zinc Coated Pipe Sleeves: Provide for pipe passing through exterior walls 

below grade. Make space between sleeve and pipe watertight with a modular or link rub-

ber seal. Seal shall be applied at both ends of sleeve. 

G. Galvanized Steel or an alternate Black Iron Pipe with asphalt coating Sleeves: Provide 

for pipe passing through concrete or block, except where brass pipe sleeves are called 

for.  

H. Brass Pipe Sleeves: Provide for pipe passing through quarry tile, terrazzo or ceramic tile 

floors. Connect sleeve with floor plate. 
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I. Sealant and Adhesives: Shall be as specified in Section 07 90 00 − Joint Fillers, Seal-

ants, and Caulking. 

J. Firestopping for pipes and conduits shall be provided in accordance with Section 07 84 

00. 

2.03 CONDUIT PENETRATIONS 

A. Coordinate with GENERAL CONTRACTOR installing concrete and/or block for place-

ment of sleeves during concrete wall, concrete slab, or concrete block construction. 

B. Sleeves passing through concrete or masonry construction shall be cast into the struc-

ture and secured in place with a 1/4-inch thick flange welded to the midpoint of the 

sleeve; the flange shall be at least 4 inches larger than the diameter of the pipe to which 

it is welded 

C. Penetrations through beams or ribs are prohibited but may be installed in certain loca-

tions within concrete beams where approved by the Engineer of Record. Any deviation 

from these requirements must receive prior approval of Owner’s representative. 

D. Galvanized Steel or an alternate Black Iron Pipe with asphalt coating Sleeves: Provide 

for pipe passing through concrete or block. 

E. Sealant and Adhesives: Shall be as specified in Section 07 90 00 − Joint Fillers, Seal-

ants, and Caulking. 

F. Firestopping for pipes and conduits shall be provided in accordance with Section 07 84 

00. 

2.04 SPECIAL TOOLS AND LUBRICANTS 

A. Furnish, and turn over to the Owner’s representative, tools not readily available commer-

cially, that are required for disassembly or adjustment of equipment and machinery fur-

nished. 

B. Grease Guns with Attachments for Applicable Fittings: One for each type of grease re-

quired for each motor or other equipment. 

C. Refrigerant Tools: Provide system charging/Evacuation equipment, gauges, fittings, and 

tools required for maintenance of furnished equipment. 

D. Tool Containers: Hardwood or metal, permanently identified for intended service and 

mounted, or located, where directed by the Owner’s representative. 

E. Lubricants: A minimum of 1 quart of oil, and 1 pound of grease, of equipment manufac-

turer's recommended grade and type, in unopened containers and properly identified as 

to use for each different application. 

La
st

 M
od

ifi
ed

: 0
2/

28
/2

02
4 

at
 1

0:
41

A
M

 E
S

T



90398-004/February 2024 22 05 00-18  Basic Plumbing Requirements 

2.05 WALL, FLOOR AND CEILING PLATES 

A. Material and Type: Chrome plated brass or chrome plated steel, one piece or split type 

with concealed hinge, with set screw for fastening to pipe, or sleeve. Use plates that fit 

tight around pipes, cover openings around pipes and cover the entire pipe sleeve projec-

tion. 

B. Thickness: Not less than 3/32 inch for floor plates.  For wall and ceiling plates, not less 

than 0.025 inch for up to 3-inch pipe, 0.035 inch for larger pipe. 

C. Locations: Use where pipe penetrates floors, walls and ceilings in exposed locations, in 

finished areas only. Provide a watertight joint in spaces where brass or steel pipe 

sleeves are specified. 

2.06 ASBESTOS 

A. Materials containing asbestos are prohibited. 

2.07 MATERIALS AND SUBSTITUTIONS 

A. Comply with Section 00 72 00 – General Conditions. 

2.08 GASKETS AND CONNECTORS 

A. Provide new gaskets wherever gasketed mating equipment items or pipe connections 

have been dismantled. Gaskets shall be in accordance with manufacturer's recommen-

dations. 

B. Replace all assembly bolts, studs, nuts and fasteners of any kind which are bent, flat-

tened, corroded or have their threads, heads or slots damaged. 

C. Furnish all bolts, studs, nuts and fasteners for make-up of all connections to equipment 

and replace any of these items damaged in storage, shipment or moving. 

PART 3 – EXECUTION 

3.01 GENERAL 

A. If an installation is unsatisfactory to the Owner’s representative, the PLUMBING 

SUBCONTRACTOR shall correct the installation at no additional cost or time to the 

Owner. 

3.02 ARRANGEMENT AND INSTALLATION OF EQUIPMENT AND PIPING 

A. Location of piping, sleeves, inserts, hangers, and equipment, access provisions shall be 

coordinated with the work of all trades. The coordination/shop drawings shall be submit-

ted for review. Locate piping, sleeves, inserts, hangers, ductwork and equipment clear of 

La
st

 M
od

ifi
ed

: 0
2/

28
/2

02
4 

at
 1

0:
41

A
M

 E
S

T



90398-004/February 2024 22 05 00-19  Basic Plumbing Requirements 

windows, doors, openings, light outlets, and other services and utilities. Equipment coor-

dination/shop drawings shall be prepared to coordinate proper location and personnel 

access of all facilities. The drawings shall be submitted for review. Follow manufacturer's 

published recommendations for installation methods not otherwise specified. 

B. Operating Personnel Access and Observation Provisions: Select and arrange all equip-

ment and systems to provide clear view and easy access, without use of portable lad-

ders, for maintenance and operation of all devices including, but not limited to: all equip-

ment items, valves, filters, strainers, transmitters, sensors, control devices. All gauges 

and indicators shall be clearly visible by personnel standing on the floor or on permanent 

platforms. Do not reduce or change maintenance and operating space and access provi-

sions that are shown on the contract documents. 

C. Equipment and Piping Support: Coordinate structural systems necessary for pipe and 

equipment support with pipe and equipment locations to permit proper installation. 

D. Location of pipe sleeves, trenches and chases shall be accurately coordinated with 

equipment and piping locations. 

E. Cutting Holes: 

1. Cut holes through concrete and masonry by rotary core drill. Pneumatic hammer, 

impact electric, and hand or manual hammer type drill is prohibited, except as per-

mitted by Owner’s representative where working area space is limited. 

2. Locate holes to avoid interference with structural members such as slabs, col-

umns, ribs, beams or reinforcing. Holes shall be laid out in advance and drilling 

done only after approval by Owner’s representative. If the PLUMBING 

SUBCONTRACTOR considers it necessary to drill through structural members, 

this matter shall be referred to Owner’s representative for approval. 

3. Do not penetrate membrane waterproofing. 

F. Minor Piping: Generally, small diameter pipe runs from drips and drains, water cooling, 

and other service are not shown but must be provided. 

G. Electrical Interconnection of Instrumentation or Controls: This is generally not shown but 

must be provided. This includes interconnections of sensors, transmitters, transducers, 

control devices, control and instrumentation panels, instruments and computer work-

stations. Devices shall be located so they are easily accessible for testing, maintenance, 

calibration, etc. The Owner’s representative has the final determination on what is ac-

cessible and what is not. Comply with NFPA 70. 

H. Protection and Cleaning: 

1. Equipment and materials shall be carefully handled, properly stored, and ade-

quately protected to prevent damage before and during installation, in accordance 
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with the manufacturer's recommendations and as approved by the Owner’s repre-

sentative. Damaged or defective items in the opinion of the Owner’s representa-

tive, shall be replaced. 

2. Protect all finished parts of equipment, such as shafts and bearings where acces-

sible, from rust prior to operation by means of protective grease coating and wrap-

ping. Close pipe openings with caps or plugs during installation. Tightly cover and 

protect fixtures and equipment against dirt, water chemical, or mechanical injury. 

At completion of all work thoroughly clean fixtures, exposed materials and equip-

ment. 

I. Concrete and Grout: Use concrete and non-shrink grout 3000 psig minimum, specified in 

Section 03 30 00 − Cast-In-Place Concrete. 

J. Install gauges, thermometers, valves and other devices with due regard for ease in read-

ing or operating and maintaining said devices. Locate and position thermometers and 

gauges to be easily read by operator or staff standing on floor or walkway provided. Ser-

vicing shall not require dismantling adjacent equipment or pipe work. 

K. Install steam piping expansion joints as per manufacturer’s recommendations. 

L. Switchgear/Electrical Equipment Drip Protection: Every effort shall be made to eliminate 

the installation of pipe above electrical and data/telephone switchgear. If this is not pos-

sible, encase pipe in a second pipe with a minimum of joints. Installation of piping, duct-

work, leak protection apparatus or other installations foreign to the electrical installation 

shall not be located in the space equal to the width and depth of the equipment and ex-

tending from to a height of 1.8 m (6 feet) above the equipment or to ceiling structure, 

whichever is lower (NFPA 70). 

M. Inaccessible Equipment: 

1. Where the Owner determines that the PLUMBING SUBCONTRACTOR has in-

stalled equipment not conveniently accessible for operation and maintenance or 

inspections, equipment shall be removed and reinstalled or remedial action per-

formed as directed at no additional cost or time to the Owner. 

2. The term "conveniently accessible" is defined as capable of being reached without 

the use of ladders, or without climbing or crawling under or over obstacles such as, 

but not limited to motors, fans, pumps, belt guards, transformers, high voltage 

lines, conduit and raceways, piping, hot surfaces, and ductwork. The Owner’s rep-

resentative has final determination on whether an installation meets this require-

ment or not. 

3.03 TEMPORARY PIPING AND EQUIPMENT 

A. Continuity of operation of existing facilities, or phased startup of a new facility, will gener-

ally require temporary installation or relocation of equipment and piping. 
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B. The PLUMBING SUBCONTRACTOR shall provide all required facilities in accordance 

with the requirements of phased construction and maintenance of service. All piping and 

equipment shall be properly supported, sloped to drain, operate without excessive 

stress, and shall be insulated where injury can occur to personnel by contact with oper-

ating facilities. The requirements of Paragraph, Arrangement and Installation of Equip-

ment and Piping apply. 

C. Temporary facilities and piping shall be completely removed and any openings in struc-

tures sealed. Provide necessary blind flanges and caps to seal open piping remaining in 

service. 

3.04 RIGGING 

A. Design is based on application of available equipment. Openings in building structures 

are planned to accommodate design scheme. 

B. Alternative methods of equipment delivery may be offered by PLUMBING 

SUBCONTRACTOR and will be considered by Owner under specified restrictions of 

phasing and maintenance of service requirements as well as structural integrity of the 

building. 

C. Close all openings in the building when not required for rigging operations to maintain 

proper environment in the facility for Owner’s operation and maintenance of service. 

D. PLUMBING SUBCONTRACTOR shall provide all facilities required to deliver specified 

equipment and place on foundations. Attachments to structures for rigging purposes and 

support of equipment on structures shall be PLUMBING SUBCONTRACTOR's full re-

sponsibility. Upon request, the Owner’s representative will check structure adequacy and 

advise PLUMBING SUBCONTRACTOR of recommended restrictions. 

E. PLUMBING SUBCONTRACTOR shall check all clearances, weight limitations and shall 

offer a rigging plan designed by a Professional Engineer registered in the State or Com-

monwealth in which the project is located. 

F. All modifications to structures, including reinforcement thereof, shall be at PLUMBING 

SUBCONTRACTOR's cost, time and responsibility. 

G. Follow approved rigging plan. 

H. Restore building to original condition upon completion of rigging work. 

3.05 PLUMBING DEMOLITION 

A. Rigging access, other than indicated on the contract documents, shall be provided by 

the PLUMBING SUBCONTRACTOR after approval for structural integrity by the Owner’s 

representative.  Such access shall be provided without additional cost or time to the 

Owner. Where work is in an operating plant, provide approved protection from dust and 
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debris at all times for the safety of plant personnel and maintenance of plant operation 

and environment of the plant. 

B. In an operating facility, maintain the operation, cleanliness and safety. Owner’s person-

nel will be carrying on their normal duties of operating, cleaning and maintaining equip-

ment and plant operation. Confine the work to the immediate area concerned; maintain 

cleanliness and wet down demolished materials to eliminate dust. Debris accumulated in 

the area to the detriment of plant operation is prohibited. Perform all flame cutting to 

maintain the fire safety integrity of this plant. Adequate fire extinguishing facilities shall 

be available at all times. Perform all work in accordance with recognized fire protection 

standards. Inspection will be made by personnel of the Owner, and PLUMBING 

SUBCONTRACTOR shall follow all directives of the Owner’s representative with regard 

to rigging, safety, fire safety, and maintenance of operations. 

C. Unless specified otherwise, all piping, wiring, conduit, and other devices associated with 

the equipment not re-used in the new work shall be completely removed from property 

per Section 01 74 00 − Cleaning and Waste Management. This includes all concrete 

pads, pipe, valves, fittings, insulation, and all hangers including the top connection and 

any fastenings to building structural systems. All openings shall be sealed after removal 

of equipment, pipes, ducts, and other penetrations in roof, walls, floors, in an approved 

manner and in accordance with contract documents where specifically covered. Struc-

tural integrity of the building system shall be maintained. Reference shall also be made 

to the contract documents of the other disciplines in the project for additional facilities to 

be demolished or handled. 

D. All indicated valves including gate, globe, ball, butterfly and check, all pressure gauges 

and thermometers with wells shall remain Owner’s property and shall be removed and 

delivered to Owner’s representative and stored as directed. The PLUMBING 

SUBCONTRACTOR shall remove all other material and equipment, devices and demoli-

tion debris under these contract documents. Such material shall be removed from the 

property expeditiously and shall not be allowed to accumulate 

3.06 CLEANING AND PAINTING 

A. Prior to final inspection and acceptance of the plant and facilities for beneficial use by 

the Owner, the plant facilities, equipment and systems shall be thoroughly cleaned 

where provided with a factory finish or painted where in-field painting is required. Refer 

to Section 09 91 00 − Painting. 

B. Manufacturer-finished equipment and components shall be cleaned, damaged surfaces 

repaired, and shall be touched up with matching finish materials from the manufacturer. 

C. For repair to damaged or removed galvanized finish, use paint-on cold galvanized com-

pound. 

D. In addition, the following special conditions apply: 
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1. Cleaning shall be thorough. Solvents, cleaning materials and methods recom-

mended by the manufacturers shall be used for the specific tasks. All rust shall be 

removed prior to painting and from surfaces to remain unpainted. Repair 

scratches, scuffs, and abrasions prior to applying prime and finish coats. 

2. The following material and equipment shall not be painted: 

a. Motors, controllers, control switches, and safety switches. 

b. Control and interlock devices. 

c. Regulators 

d. Pressure reducing valves. 

e. Control valves and thermostatic elements. 

f. Lubrication devices and grease fittings. 

g. Copper, brass, aluminum, stainless steel and bronze surfaces. 

h. Valve stems and rotating shafts. 

i. Pressure gauges and thermometers. 

j. Glass. 

k. Nameplates. 

3. Control and instrument panels shall be cleaned, damaged surfaces repaired, and 

shall be touched-up with matching paint obtained from panel manufacturer. 

4. Pumps, motors, steel and cast-iron bases, and coupling guards shall be cleaned, 

and shall be touched-up with the same paint type and color as utilized by the pump 

manufacturer. 

5. Temporary Facilities: Apply paint to surfaces that do not have existing finish coats. 

This may include painting exposed metals where hangers were removed or where 

equipment was moved or removed. 

6. Final result shall be smooth, even-colored, even-textured factory finish on all 

items. Completely repaint the entire piece of equipment if necessary to achieve 

this. 

7. Lead based paints are prohibited. 
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3.07 EXAMINATION OF SITE 

A. Examine the site and become familiar with conditions that may affect the work covered 

by this Division of the Specifications. 

B. Arrange to meet with the Owner’s Representative at the job site before the work is 

started and discuss with them the various phases of the work and the procedure and 

preparation for testing and adjusting the systems. 

C. The general arrangement and location of piping and accessories is shown on the Draw-

ings or herein specified. Minor changes may be necessary to accommodate other work, 

new or existing, that may conflict with this work. Install this work in harmony with these 

trades and fully coordinate work. 

D. Visit the site of the work, take measurements, examine areas where work is to be per-

formed and get such other information necessary for proper execution of the work. As-

certain and check conditions with the Drawings and Specifications, other trades, existing 

conditions and by what means the work is to be performed. No allowance shall subse-

quently be made for extra expense due to failure or neglect to make such examination 

and correlation. Where revisions or changes in the existing work are required to permit 

the installation of new work, they shall be made at no additional cost to the Owner. No 

allowance shall be subsequently made for error or omission. 

3.08 COORDINATION ITEMS 

A. Coordinate mechanical work with that of other trades in order to: 

1. Avoid interferences between general construction, mechanical, electrical, struc-

tural and other specialty trades.  

2. Maintain clearances and advise other trades of clearance requirements for opera-

tion, repair, removal and testing of mechanical equipment.  

3. Indicate aisleways and accessways required on coordinated shop drawings for 

roof equipment area, mechanical equipment rooms, data and telecomm rooms, 

corridors, ceiling spaces, shafts, corridors, ceiling space, laboratories, etc.  

B. Understanding of Work: 

1. Study, examine, and compare of the contract documents, including drawings and 

specifications. The PLUMBING SUBCONTRACTOR shall have a full understand-

ing of how the work in this part is scheduled, phased, and installed with work of 

other trades. 

2. Include in this installation piping, ductwork, devices, and equipment that are nec-

essary for complete and operating systems as specified and as required. 
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3. Connect piping and ductwork from fixtures, outlets, and devices full size to the 

nearest suitable main or riser. 

4. Certain installations may be presented as typical, and full details are not repeated 

for each case. PLUMBING SUBCONTRACTOR shall provide complete installation 

as if full details apply to each and every case and make adjustments to typical de-

tails to suit each specific installation as part of the basic work. 

5. Installation of work presented on the diagrams are applicable to the plans, and 

work depicted on the plans are applicable to the diagrams. 

6. If there is a discrepancy in the drawings or specifications, the PLUMBING 

SUBCONTRACTOR shall figure the work based on the most stringent require-

ments to complete the installation and obtain clarification from the Architect before 

installation. 

C. Sequence, coordinate, and integrate the various elements of mechanical systems, mate-

rials, and equipment. Comply with the following requirements: 

1. Coordinate mechanical systems, equipment, and materials installation with other 

building components. 

2. Verify dimensions by field measurements. 

3. Arrange for chases, slots, and openings in other building components during pro-

gress of construction, to allow for mechanical installations. 

4. Coordinate the installation of required supporting devices and sleeves to be set in 

poured-in-place concrete and other structural components, as they are con-

structed. 

5. Sequence, coordinate, and integrate installations of mechanical materials and 

equipment for efficient flow of the Work. Give particular attention to large equip-

ment requiring positioning prior to closing in the building. 

6. Where mounting heights are not detailed or dimensioned, install systems, materi-

als and equipment to provide the maximum headroom possible. Work shall be 

above ceilings or ceiling line. 

7. Coordinate installation and connection of mechanical systems with exterior under-

ground and overhead utilities and services. Comply with requirements of governing 

regulations, franchised service companies, and controlling agencies. Provide re-

quired connection for each service. 

8. Install systems, materials, and equipment to conform with approved submittal data, 

including coordination drawings, to greatest extent possible. Conform to arrange-

ments indicated by the Contract Documents, recognizing that portions of the Work 
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are shown only in diagrammatic form. Coordinate with individual system require-

ments. 

9. Install systems, materials, and equipment level and plumb, parallel and perpendic-

ular to other building systems and components, where installed exposed in fin-

ished spaces. 

10. Install mechanical equipment to facilitate servicing, maintenance, and repair or re-

placement of equipment components. As much as is practical, connect equipment 

for ease of disconnecting, with minimum of interference with other installations. Ex-

tend grease fittings to an accessible location. 

11. Install systems, materials, and equipment giving right-of-way priority to systems 

required to be installed at a specified slope. 

12. Coordinate with the locations of electrical panels and avoid installing piping and 

ductwork over them. Electrical panels are purposely located and have priority for 

location. The PLUMBING SUBCONTRACTOR is responsible for required piping 

and ductwork offsets to ensure that the panels are located as designed and for 

other conditions. 

13. Perform system modification recommended by Test and Balance Agency after rec-

ommendations are accepted by the Owner’s Representative. 

3.09 WORKMANSHIP AND SUPERVISION 

A. Comply with of the following: 

B. General Requirements: Section 00 72 00 – General Conditions 

C. Special Requirements: Section 00 73 00 – Supplementary Conditions, in addition to the 

following. 

1. Measurements: Materials installed shall be to exact field measurements. 

2. The installation depicted on the Drawings is designed to fit tightly into work under 

other Sections or Divisions. It is the essence of this Contract that work be com-

pletely coordinated with other Sections or Divisions, and that locations of pipes 

and ducts be exactly determined in the field and cleared with other Sections or Di-

visions before the installation of these items is begun. No extra compensation will 

be made for failure to observe this clause. 

3. Adequate clearance for access to operable devices and automatic devices and for 

access to lubrication points shall be maintained in portions of the work including 

ductwork and piping installed on the roof. Tripping hazards shall be avoided.  

4. Provide architectural access doors where shown and where required for access to 

equipment and operable devices.  

La
st

 M
od

ifi
ed

: 0
2/

28
/2

02
4 

at
 1

0:
41

A
M

 E
S

T



90398-004/February 2024 22 05 00-27  Basic Plumbing Requirements 

5. Gauges, thermometers, and other indicating devices shall be installed so that they 

can be easily read from the floor. 

3.10 MATERIAL DELIVERY AND STORAGE 

A. Comply with Section 01 65 00 − Product Delivery Requirements. 

B. Comply with Section 01 66 00 − Product Storage and Protection Requirements. 

3.11 INSTALLATION 

A. Manufacturer's Directions: Follow manufacturer's directions covering points not shown 

on the drawings or specified herein. Manufacturer's directions do not take precedence 

over drawings and Specifications. Where these are in conflict with the drawings and 

Specifications, notify the Project Manager for clarification before installing the work. 

B. Carpentry, Cutting, Patching, and Core Drilling: 

1. Provide carpentry, cutting, patching, and core drilling required for installation of 

material and equipment specified in this Division. 

2. No penetrations shall be sleeved, cut, or core drilled through concrete construction 

without a submittal indicating exact locations and sizes and specific written ap-

proval from the Owner’s Representative or unless specifically shown on the Struc-

tural Drawings.  

3. It is the PLUMBING SUBCONTRACTOR 's responsibility to accurately size and 

locate openings through the structure. The dimensions shown on the Structural 

Drawings are for general information only. Provide specific sizes, dimensions, re-

quirements, etc. 

C. Seismic Mounting: 

1. Material and equipment, including floor mounted equipment, piping, and appurte-

nances shall comply with Section 01 73 23 – Anchorage and Bracing of Non-Struc-

tural Components. 

D. Waterproof Construction: 

1. Maintain waterproof integrity of penetrations of materials intended to be water-

proof. Provide flashings at exterior roof penetrations. Caulk penetrations of founda-

tion walls and floors watertight. Provide membrane clamps at penetrations of wa-

terproof membranes. 

2. Provide waterproof NEMA 3R enclosures for equipment or devices mounted out-

side or otherwise exposed to the weather. 

E. Concrete Equipment Bases: 
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1. All equipment located on concrete floor inside the building or on grade outside the 

building, shall be mounted on a concrete base. The concrete base shall be four 

inches high and shall extend six inches beyond the edge of equipment base un-

less indicated otherwise on drawings. 

2. Coordinate concrete bases: Concrete bases indicated on Architectural or Struc-

tural drawings are specified in other Divisions. Concrete bases not on Architectural 

or Structural drawings are requirements of this Division. 

3.12 PIPING AND EQUIPMENT IDENTIFICATION 

A. Comply with Section 22 05 53 − Identification for Plumbing Piping and Equipment. 

3.13 NOISE AND VIBRATION 

A. The target room NC sound levels for the operating system is as follows: 

 

Electrical / SCADA / Data Rooms 50 

Offices 30 

Corridors / Lobby 40 

Conference Rooms 30 

Laboratory 50 

Laboratory Staff Offices 30 

Control Room 40 

B. Vibration levels shall not exceed vibration criteria listed in Section 22 05 48 − Vibration 

and Seismic Controls for Plumbing Piping and Equipment. 

C. If noise or vibration problems are a result of improper material or installation, or exceeds 

limits by this specification section, these conditions shall be corrected by the PLUMBING 

SUBCONTRACTOR at no cost to the Owner. 

3.14 SHUTDOWN AND SCHEDULING 

A. Comply with Section 00 73 00 − Supplementary Conditions. 

3.15 PROTECTION OF EQUIPMENT 

A. Care shall be exercised during construction to avoid damage or disfigurement. Equip-

ment shall be protected from dust and moisture prior to and during construction. The 

PLUMBING SUBCONTRACTOR is cautioned that concrete finishing, painting, etc. in 

electrical rooms shall not proceed if unprotected equipment is installed. 
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B. Where required or directed, construct temporary protection for equipment and installa-

tions for protection from dust and debris caused by construction. 

C. All protection shall be substantially constructed with the use of clean canvas, heavy plas-

tic, visqueen and plywood as required, and made tight and dust proof as directed. 

D. The PLUMBING SUBCONTRACTOR shall repair by spray or brush painting, after 

properly preparing the surface, scratches or defects in the finish of the equipment. Only 

identical paint furnished by the equipment manufacturer shall be used for such pur-

poses. 

E. Failure of the PLUMBING SUBCONTRACTOR to protect the equipment as outlined 

herein shall be grounds for rejection of the equipment and its installation. 

3.16 INSPECTIONS 

A. Comply with Section 00 73 00 − Supplementary Conditions. 

3.17 REMOVED EQUIPMENT AND MATERIALS 

A. Comply with Section 00 73 00 − Supplementary Conditions. 

3.18 CLEANING 

A. Comply with Section 00 73 00 − Supplementary Conditions. 

3.19 LUBRICATION 

A. All lubrication points shall be accessible. Where this is impossible, provision shall be 

made for lubrication at an accessible location. Where oil is used, an oil level indicator 

and capped, vented filling connection shall be provided and firmly mounted in an acces-

sible space and shall be connected to the bearing with pipe(s) as required. Where 

grease is used for lubricant, the pipe shall have a suitable lubricating fitting installed at 

the accessible end. Equipment shall be thoroughly lubricated before operation and at 

time work is accepted.  

3.20 SEALANTS 

A. See Division 07 Sections for sealing duct, pipe, and conduit penetrations through walls, 

partitions, and floors. 

B. Completely seal duct, pipe and conduit penetrations through rated and non-rated walls. 

3.21 TESTS 

A. Upon completion of the mechanical construction work, perform tests and provide test re-

ports as specified in this and other Sections. 
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1. All tests shall be made in the presence of a representative of the Project Manager. 

The application or interruption of mechanical utilities shall be programmed and di-

rected by the Project Manager. 

2. The PLUMBING SUBCONTRACTOR shall submit to the Project Manager 3 copies 

of test results, certified in writing, witnessed, signed and dated, immediately upon 

completion of work. Unsatisfactory condition revealed by these test results, or un-

satisfactory methods of tests and/or testing apparatus and instruments, shall be 

corrected by the S PLUMBING SUBCONTRACTOR to the satisfaction of the Pro-

ject Manager. 

3. The Project Manager reserves the right to require that the PLUMBING 

SUBCONTRACTOR perform and repeat tests that are deemed necessary to com-

plete or check the tests or the certified records of the PLUMBING 

SUBCONTRACTOR during the course of the work. Correct unsatisfactory portion 

of its work that is revealed by the tests or that may be due to progressive deterio-

ration during this period, unless the item in question was a direct specification. 

3.22 ENERGY CODE COMPLIANCE COMMISSIONING ACTIVITIES 

A. All pre-startup inspections, manufacturer startup, functional performance testing, and op-

erator training shall be conducted in accordance with Section 01 91 00 – Commissioning 

of Building Systems. 

B. Water system components associated with the water heating systems shall be included 

in the commissioning process.  Refer to Section 01 91 00 – Building Systems Commis-

sioning.  

C. Components to be included in the commissioning process include: 

1. Domestic water, process water, and wash water system water heaters 

2. Recirculation pumps and associated automatic controls 

3. Recirculation loop balancing valves 

4. Thermostatic mixing valves for emergency and non-emergency fixtures 

5. Trim at water heaters such as expansion tanks, check valves, and temperature in-

dicators. 

END OF SECTION 
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DIVISION 22 

PLUMBING 

(Filed Sub Bid Required) 

 

SECTION 22 05 19 

METERS AND GAUGES FOR PLUMBING PIPING 

PART 1 – GENERAL 

1.01 FILED SUB-BID REQUIREMENTS 

A. This Section is part of the filed sub-bid for Division 22 – Plumbing. See Section 22 05 00. 

1.02 DESCRIPTION 

A. This Section describes the requirements for water meters and gages primarily used for 

troubleshooting the system and to indicate system performance. 

B. A complete listing of all acronyms and abbreviations are included in Section 22 05 00 − 

Basic Plumbing Requirements. 

1.03 RELATED WORK 

A. Section 00 72 00 − General Conditions  

B. Section 01 33 00 − Submittal Procedures 

C. Section 01 78 23 – Operation and Maintenance Data 

D. Section 01 79 00 – Instruction of Owner’s Personnel 

E. Section 22 05 00 − Basic Plumbing Requirements 

F. Section 22 11 13 – Facility Water Distribution Piping 

1.04 APPLICABLE PUBLICATIONS 

A. The publications listed below form a part of this specification to the extent referenced. 

The publications are referenced in the text by the basic designation only. 

B. American Society of Mechanical Engineers (ASME): 

1. B40.100 − Pressure Gauges and Gauge Attachments 

2. B40.200 − Thermometers, Direct Reading and Remote Reading 
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C. American Water Works Association (AWWA): 

1. C700 − Standard for Cold Water Meters, Displacement Type, Bronze Main Case 

2. C701 − Cold Water Meters – Turbine Type, for Customer Service  

3. C702 − Cold Water Meters – Compound Type 

4. C706 − Direct-Reading, Remote-Registration Systems for Cold-Water Meters 

5. C712 − Cold Water Meters – Single-Jet Type 

D. Institute of Electrical and Electronics Engineers (IEEE): 

1. C2 − National Electrical Safety Code (NESC) 

E. Code of Massachusetts Regulations (CMR): 

1. 248 CMR 10.00 – Uniform State Plumbing Code  

F. National Fire Protection Association (NFPA): 

1. 70 − National Electrical Code (NEC) 

G. NSF International (NSF): 

1. 61 − Drinking Water System Components – Health Effects 

2. 372 − Drinking Water System Components – Lead Content 

1.05 SUBMITTALS 

A. Submittals, including number of required copies, shall be submitted in accordance with 

Section 01 33 00 − Submittal Procedures. 

B. Information and material submitted under this section shall be marked “SUBMITTED 

UNDER SECTION 22 05 19 − METERS AND GAUGES FOR PLUMBING PIPING”, with 

applicable paragraph identification. 

C. Manufacturer's Literature and Data including: Full item description and optional features 

and accessories. Include dimensions, weights, materials, applications, standard 

compliance, model numbers, size, and capacity. 

1. Water Meters. 

2. Pressure Gages. 

3. Temperature Indicators. 
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4. Product certificates for each type of meter and gage. 

D. Operations and Maintenance manual shall include: 

1. System Description. 

2. Major assembly block diagrams. 

3. Troubleshooting and preventive maintenance guidelines. 

4. Spare parts information. 

5. Refer to section 01 78 23 – Operation and Maintenance Data for additional 

requirements.  

E. Specific Submittal Requirements for Single Jet Water Meters: 

1. Manufacturer and/or vendor shall furnish three (3) sets of 24-inch by 36-inch 

certified shop drawings for all materials to be used.  All components shall be 

provided in accordance with the submittal.  The drawing shall show the following: 

a. Cross sectional drawings of the water meters showing overall dimensions. 

b. Material specifications for each component. 

c. Coating applied to each component, if applicable. 

d. Rated working pressure and hydrostatic pressure of each finished product. 

e. Country of origin for each component. 

2. The manufacturer and/or vendor shall furnish a letter certifying the product meets 

all requirements of the AIS, an explanation, in the letter, of how the components 

meet the AIS requirements, and signed by an officer of the Company. 

3. The manufacturer and/or vendor shall furnish one (1) complete catalog or manual 

for parts, repair, and maintenance. 

4. The manufacturer and/or vendor shall furnish a certified statement that all water 

meters of the same make and model, regardless of the year of manufacture, shall 

have interchangeable component parts and that the parts availability and delivery 

shall remain firm for ten (10) years. 

5. The manufacturer and/or vendor shall furnish a certified statement, accredited by a 

third party certification organization, that the water meter is suitable for contact 

with drinking water in accordance with NSF-61, Drinking Water System 

Components – Health Effects. 
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6. The manufacturer and/or vendor shall furnish a warranty for the water meters that 

states that the water meters shall remain free from all defects in material and 

workmanship under normal use in accordance with the following requirements: 

a. Lead-free bronze main case for a minimum of twenty (20) year time period 

from time of delivery. 

b. Registers which are supplied with the water meters for a minimum five (5) 

year time period from time of delivery.  

c. All other components which are supplied with the water meters for a 

minimum five (5) year time period from time of delivery.  

d. The supplier of the water meter unit shall be fully responsible for all 

components and warranties of the water meter unit and shall replace and/or 

repair defective parts or the whole water meter.  

7. The manufacturer and/or vendor shall furnish technical documentation for the 

water meter’s performance and accuracy that state that the water meters shall 

meet or exceed the latest edition of AWWA Standard C-712 under normal 

operating conditions. 

a. The manufacturer and/or vendor shall furnish a warranty for the meter 

accuracy that states that the water meters meet or exceed the accuracy 

levels required in this specification as well as the latest edition of AWWA 

Standard C-712 for a minimum five (5) year time period from the time of 

delivery. 

b. The manufacturer and/or vendor shall replace and/or repair defective parts 

or the whole water meter. 

8. The manufacturer and/or vendor shall furnish a certified statement that the 

required tests on the various components, and on the completed water meter, 

have been made and the results of all tests conform to the requirements of AWWA 

Standard C-712.  The records of the tests shall be furnished for the individual parts 

with the respect to the physical and chemical properties.  

9. The manufacturer and/or vendor shall furnish references, on request, which shall 

list a minimum of three (3) municipalities/utilities that were supplied this product in 

the last two (2) years.  The listing is to include: 

a. Name of municipality/utility 

b. Total quantity of products furnished  

c. Date the bid was accepted and date the product was delivered 
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d. Reference person with address and phone number whom SWSC, or it’s 

representative, has authorization to contact regarding the product 

1.06 AS-BUILT DOCUMENTATION 

A. Submit manufacturer’s literature and data updated to include submittal review comments 

and any equipment substitutions. 

B. Submit copies of complete operation and maintenance data updated to include submittal 

review comments, substitutions and construction revisions shall be inserted into a three-

ring binder per the requirements of Section 01 33 00 − Submittal Procedures. All aspects 

of system operation and maintenance procedures, including piping isometrics, wiring 

diagrams of all circuits, a written description of system design, control logic, and 

sequence of operation shall be included in the operation and maintenance manual. The 

operations and maintenance manual shall include troubleshooting techniques and 

procedures for emergency situations. A list of recommended spare parts (manufacturer, 

model number, and quantity) shall be furnished. Information explaining any special 

knowledge or tools the owner will be required to employ shall be inserted into the As-

Built documentation. 

PART 2 – PRODUCTS 

2.01 SINGLE JET WATER METER 

A. Acceptable manufacturers: 

1. Metron Farnier 

2. Approved Equal 

B. General: For pipe sizes 3/4-inch through 4-inch, the water meter shall be single jet type 

with a fully-assembled unit including the meter body, solid-state register, cord with 

ITRON connector compatible with Encoder Receiver Transmitter protocol, and fully 

conform to AWWA C712. 

1. Water meter shall operate accurately with no requirements for straight runs of pipe 

before or after the meter. 

2. Water meters shall operate without any leakage or damage to any part at a 

minimum continuous working pressure of 230 psig. 

3. The water meter shall not require the use of a strainer, being unaffected by sand 

or other particulate in the flow path.  The manufacturer shall warranty the meter 

operation and accuracy with no strainer installed. 

4. All meters shall be NSF-61 certified. 
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5. The meter shall have all cast parts and be assembled in North America or meet 

the requirements of American Iron and Steel (AIS). 

6. The manufacturer/vendor/shipper shall use care in preparing finished product for 

shipment and in handling during shipment and delivery, to ensure that the item is 

delivered without damage.  Particular attention shall be directed at protecting 

protective coatings or sensitive components from damage.  Damaged items will 

not be accepted.  

7. The manufacturer and/or vendor shall provide the purchaser with an affidavit 

stating that the finished product and all materials in its construction conform to the 

requirements of these specifications and the applicable AWWA standards. 

C. Meter Body: 

1. The meter body shall be constructed of all lead-free brass. 

2. The meter body shall have the following permanently cast, etched, or stamped into 

it: meter serial number, size, flow arrow, and identification that it is lead free. 

a. The unique multi-digit serial number shall be readily translated to determine 

date of manufacture. 

b. The size and flow arrow shall be cast in raised characters on the main case. 

3. The main case shall be of the top-loading design to facilitate meter access.  The 

cover shall be fastened to the main case by standard hex-bolts such that standard 

tools can be used to remove the cover. 

4. The meter shall utilize only one (1) impeller/turbine-style measuring element. 

a. No meters using two (2) or more measuring elements, such as combination 

meters or compound meters shall be accepted. 

b. 100% of water flow must be directly measured by the single-jet element to 

achieve the specified accuracy performance. 

c. Propeller-type or proportional meters shall not be acceptable. 

5. Meters must meet the performance specifications specified herein as well as all 

requirements specified in the latest edition of AWWA Standard C-712. 

6. Coupling connections for flanged meters: 

a. 3-inch meter: Four (4) bolt round flanges conforming to ANSI B16.24 for 

copper alloy. 
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b. 4-inch meter: Eight (8) bolt round flanges conforming to ANSI B16.24 for 

copper alloy. 

7. Water meters shall be supplied with flange gaskets and all fasteners necessary for 

the installation. 

a. All fasteners shall be Grade 316 stainless steel.  Bolts shall be in 

accordance with ASTM A193 grade B.  Nuts shall be in accordance with 

ASTM A194 grade 8.  Bolts and nuts shall be Unified National Coarse (UNC) 

rolled thread and heavy-duty hex nuts.  Bolts installed into castings shall be 

provided with one (1) Grade 316 stainless steel flat washer.  Bolts and nuts 

tightening flanges shall be provided with two (2) Grade 316 stainless steel 

washers so that epoxy coatings are not damaged.  At a minimum, nuts shall 

be covered with fluorocarbon, epoxy, zinc, or other anti-corrosion coating to 

help prevent galling.  

b. To prevent galling, all stainless steel bolts shall be coated on the outside of 

all threads with anti-seize compound.  All stainless steel nuts and casting 

shall be coated on the inside of all threads with anti-seize compound at the 

factory. Basis of design product for anti-seize compound shall be Loctite 

Nickel Anti-Seize Lubricant, or approved equal. 

8. All brass components which come in contact with water shall be made from lead-

free brass: 

a. EnviroBrass Alloy: UNS C89520 

b. Copper Bismuth Alloys: UNS C89833, C89836 

c. Silicon Red Brass: UNS Copper Alloy C69430 

d. Brass other than the UNS numbers prescribed herein are permitted to be 

submitted for approval by SWSC as an acceptable equivalent.  Equivalent 

brasses shall conform to the following material composition ranges, in terms 

of percentage by weight: 

1) Copper: 81.75 - 91.0% 

2) Tin: 0.0 - 7.0% 

3) Lead: 0.0 - 0.25% 

4) Zinc: 2.0 - 14.0% 

5) Bismuth: 0.0 - 3.5% 

6) Selenium: 0.0 -1.1% 
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7) Nickel (including Cobalt): 0.9 - 1.0% 

8) Silicon: 0.0 - 4.0% 

e. The meter body casting shall clearly identify the casting as being Lead Free 

Brass. 

1) “EB”, “EBII”, “NL”, or “LF” are acceptable identifiers and must be cast 

in high relief or deeply engraved. 

2) Lead free identifiers other than “EB”, “EBII”, “NL”, or “LF”are subject to 

SWSC review and approval. 

f. Brass parts not in contact with water may be made from copper alloy UNS 

C83600 in accordance with ASTM B30, ASTM B62, or ASTM B584 and the 

latest edition of AWWA Standard C-800 containing approximately 85% 

copper, 5% tin, 5% lead, 5% zinc, and minor amounts of other metals.  

D. Register: 

1. The register shall be a solid state liquid filled crystal display (LCD) or solid state 

LCD with built-in cellular technology for reading data uploaded to a web-based 

cloud environment. 

2. The register housing and lid, if applicable, shall be made of bronze or polymer. 

3. The register shall be sealed permanently against moisture and direct with an IP68 

rating.  

4. The register shall be magnetically driven.  No intermediate gearing shall be 

permitted. 

5. The register shall be tamper-proof and secured to the main case in such a manner 

that tempering can be easily determined. 

6. The register shall be configurable for either cubic feet or gallons upon request 

before or after installation. 

7. The register lens window shall be polycarbonate plastic and the housing shall be in 

accordance with the following: 

a. Break and scratch resistant 

b. Liquid-filled registers shall not be acceptable 

c. UV rated cure adhesive for sealing 

d. Self-healing dielectric gel (potting) is required for all wiring connections 

La
st

 M
od

ifi
ed

: 0
2/

28
/2

02
4 

at
 1

0:
41

A
M

 E
S

T



90398-004/February 2024 22 05 19-9  Meters and Gauges for Plumbing Piping 

e. Rated to withstand 100% humidity and be submersible 

f. Rated for a temperature range of -4°F to 176°F, with an extended range 

option available from the manufacturer 

8. The register shall have on-board data logging with programmable intervals from 1-

minute to 1-hour and on-board memory of at least 32,000 data points. 

9. The register shall be field-serviceable without interruption of meter operation. 

10. The register box must be securely attached to the meter body and be securely 

held in place. 

11. The name of the manufacturer and the units of measurement shall be clearly 

visible and identifiable, located on the exterior of the register, register box, or lid. 

12. The register shall be supplied mounted to the meter body. 

13. All internal components shall be of non-corrosive materials as described in the 

latest edition of AWWA Standard C-712. 

14. The register output for radio frequency (RF) shall be compatible with ITRON-60W 

Encoder Receiver Transmitter (ERT) and unless requested or otherwise approved 

it shall be furnished with a 15-ft, or longer, cord terminating with an ITRON 

connector.   

15. Registers with two-way cellular based communications shall allow for data log 

retrieval by a device connecting either by IrDA, Bluetooth, or equal in the event 

that the cellular data is not available. 

a. Such device to be available from and supported by the meter manufacturer 

for a period of at least 10 years. 

b. Upon request a second output for either pulse or 4-20mA shall be available. 

16. The maximum indications of the digits on the first display number and the 

minimum capacity of the register shall be: 

a. 3-inch meter: 

1) Maximum allowable indication of dial: 10 cubic feet or 100 gallons 

2) Minimum allowable capacity of register: 10-million cubic feet or 100-

million gallons 

b. 4-inch meter: 

1) Maximum allowable indication of dial: 100 cubic feet or 10 gallons 
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2) Minimum allowable capacity of register: 10-million cubic feet or 100-

million gallons 

E. Accuracy:  

1. Water meter accuracy shall meet or exceed the latest edition of AWWA Standard 

C-712 for a minimum five (5) year time period from the time of delivery, as listed 

below: 

a. 3-inch meter:  

1) Low-flow rate at no less than 95% accuracy: 1/2 gpm 

2) Flow rate range for 98.5-101.5% accuracy: 3/4 - 350 gpm 

3) Maximum allowable pressure drop over flow range: 15 psi 

4) Maximum allowable lay length: 12-inch  

b. 4-inch meter:  

1) Low-flow rate at no less than 95% accuracy: 3/4 gpm 

2) Flow rate range for 98.5-101.5% accuracy: 1.5 - 500 gpm 

3) Maximum allowable pressure drop over flow range: 15 psi 

4) Maximum allowable lay length: 14-inch 

2.02 PROCESS WATER METERS 

A. Electromagnetic or ultrasonic type with minimum accuracy of +/- 1.5% and no moving 

parts. 

B. Suitable for a working pressure of no less than 175 psig, with a body constructed of 

stainless steel or epoxy coated ductile iron with coatings and/or liners as required for 

NSF-61 certification. 

C. ANSI Class 150 or flanges for connection to adjacent copper piping.  Provide adapters 

and flange insulating kits as necessary. 

D. Electronic enclosure shall be NEMA 4X or NEMA 6P rated.   

E. Input power shall be 120 VAC or 24 V.   

F. Communication protocol shall be analog, RS232/485 Modbus RTU, or Modbus TCP/IP.   

G. Acceptable manufacturers: 
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1. Badger (basis of design) 

2. Onicon 

3. Octave 

4. Approved equal 

2.03 PRESSURE GAGES 

A. ASME B40.100 all metal case 115 mm (4-1/2 inches) diameter, bottom connected 

throughout, graduated as required for service, and identity labeled. Range shall be 0 to 

1380 kPa (0 to 200 psig) gage. 

B. The pressure element assembly shall be bourdon tube. The mechanical movement shall 

be lined to pressure element and connected to pointer. 

C. The dial shall be non-reflective aluminum with permanently etched scale markings 

graduated in kPa and psig. 

D. The pointer shall be dark colored metal. 

E. The window shall be glass. 

F. The ring shall be brass or stainless steel. 

G. The accuracy shall be grade A, plus or minus 1 percent of middle half of scale range. 

H. The pressure gage for water domestic use shall conform to NSF 61.  

2.04 TEMPERATURE INDICATORS 

A. Temperature indicators shall be straight stem, metal case, red liquid-filled thermometer, 

approximately 175 mm (7 inches) high, 4 degrees C to 100 degrees C (40 degrees F to 

212 degrees F). Shall comply with ASME B40.200. 

PART 3 – EXECUTION 

3.01 INSTALLATION 

A. Direct mounted pressure gages shall be installed in piping tees with pressure gage 

located on pipe at the most readable position. 

B. Valves and snubbers shall be installed in piping for each pressure gage. 

C. Test plugs shall be installed on the inlet and outlet pipes of all heat exchangers or water 

heaters serving more than one plumbing fixture. 
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D. Pressure gages shall be installed where indicated on the drawings and at the following 

locations: 

1. Building water service entrance into building. 

2. Inlet and outlet of each pressure reducing valve. 

3. Suction and discharge of each domestic water pump or re-circulating hot water 

return pump. 

E. Water meter installation shall conform to AWWA C700, AWWA C701, AWWA C702 or 

AWWA C712. Electrical installations shall conform to IEEE C2, NFPA 70, and to the 

requirements specified herein. New materials shall be provided. 

F. Remote readout register shall be mounted at the location indicated on the drawings or 

as directed by the Owner or Owner’s Representative. 

G. Temperature indicators shall be installed on the water heater inlet and outlet piping, 

thermostatic mixing valve outlet piping, and the hot water circulation pump inlet piping. 

H. If an installation is unsatisfactory to the Owner or Owner’s Representative, the 

Contractor shall correct the installation at no cost to the Owner. 

3.02 FIELD QUALITY CONTROL 

A. The meter assembly shall be visually inspected and operationally tested. The correct 

multiplier placement on the face of the meter shall be verified. 

3.03 TRAINING 

A. A training course shall be provided to the Owner on meter configuration and 

maintenance. Training manuals shall be supplied for all attendees with four additional 

copies supplied. The training course shall cover meter configuration, troubleshooting, 

and diagnostic procedures. 

B. Refer to section 01 79 00 – Instruction of Owner’s Personnel for additional requirements. 

END OF SECTION 
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Plumbing Piping and Equipment 

DIVISION 22 

PLUMBING 

(Filed Sub Bid Required) 

 

SECTION 22 05 29 

HANGERS AND SUPPORTS FOR PLUMBING PIPING AND EQUIPMENT 

PART 1 – GENERAL 

1.01 FILED SUB-BID REQUIREMENTS 

A. This Section is part of the filed sub-bid for Division 22 – Plumbing. See Section 22 05 00. 

1.02 SUMMARY 

A. Related Documents: 

1. Drawings and general provisions of the Subcontract apply to this Section. 

2. Review these documents for coordination with additional requirements and infor-

mation that apply to work under this Section. 

B. Section Includes: 

1. Pipe and equipment hangers and supports. 

2. Anchors, equipment bases and supports. 

3. Sleeves and seals. 

4. Flashing, counter flashing and pipe stacks. 

5. Firestopping. 

1.03 RELATED SECTIONS: 

A. Section 00 72 00 − General Conditions. 

B. Section 00 73 00 – Supplementary Conditions. 

C. Section 01 33 00 – Submittal Procedures 

D. Section 01 73 23 − Anchorage and Bracing of Non-Structural Components for seismic 

bracing of ductwork and piping. 
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E. Division 03 Section − Concrete. 

F. Section 03 11 00 − Concrete Formwork. 

G. Section 03 15 00 − Concrete Accessories. 

H. Section 07 84 00 − Firestopping. 

I. Section 07 90 00 − Joint Fillers, Sealants and Caulking. 

J. Section 22 07 19 − Plumbing Piping Insulation. 

K. Section 22 11 13 – Facility Water Distribution Piping. 

L. Section 22 13 16 – Sanitary Waste and Vent Piping. 

M. Section 22 14 13 – Facility Storm Drainage. 

1.04 REFERENCES  

A. General: 

1. The following documents form part of the Specifications to the extent stated. 

Where differences exist between codes and standards, the one affording the 

greatest protection shall apply. 

2. Unless otherwise noted, the referenced standard edition is the current one at the 

time of commencement of the Work. 

3. Refer to Section 00 72 00 − General Conditions for the list of applicable regulatory 

requirements. 

4. Refer to Section 22 05 00 − Basic Plumbing Requirements for codes and stand-

ards and other general requirements. 

B. Code of Federal Regulations 29 CFR 1910.7: 

1. Definitions and Requirements for a Nationally Recognized Testing Laboratory 

(NRTL). 

C. National Fire Protection Association (NFPA) 

1. NFPA-13 Installation of Sprinkler Systems 

2. NFPA-14 Installation of Standpipe and Hose Systems 

D. Sheet Metal and Air Conditioning Contractors' National Association, Inc. (SMACNA): 
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1. Seismic Restraint Manual: Guidelines for Mechanical Systems - latest edition for 

the support of ductwork. 

E. UL Fire Resistance Directory, latest edition. 

1.05 SUBMITTALS 

A. Submit under provisions of Section 22 05 00 − Basic Plumbing Requirements - Review 

of Materials and Section 00 72 00 − General Conditions. 

B. Submit calculations showing compliance with Section 01 73 23 − Anchorage and Brac-

ing of Non-Structural Components, for piece of equipment whether supported or braced 

from above or below. 

C. Submit calculations showing compliance with Section 01 73 23 − Anchorage and Brac-

ing of Non-Structural Components for seismic bracing of ductwork and piping. 

D. Submit shop drawing of hanger and support spacing, framing and attachment methods. 

E. Submit firestopping systems for every application. 

PART 2 – PRODUCTS 

2.01 PIPE HANGERS AND SUPPORTS 

A. Approved Manufacturers: 

1. Eaton B-Line Series 

2. Anvil 

3. Grinnell 

4. Approved Equal 

B. Comply with ANSI/MSS SP-58 for spacing of pipe supports, sizing of threaded rods 

based on load, and locations of supports for concentrated loads. 

C. All pipe supports on threaded rods shall be provided for means of field adjustment of at 

least 1-1/2 inch in the vertical direction. 

D. Pipe support systems shall be UL listed and rated for the design load imparted by the 

piping and its contents, including seismic or other environmental loads. 

E. Pipe support materials shall be based on the location and material of the piping system. 
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1. Pipe supports within process areas shall be constructed of all stainless steel com-

ponents.   

2. Pipe supports within administrative areas shall be constructed of all galvanized 

steel, coated steel, cast iron, or stainless steel components.   

3. Direct contact between copper piping and ferrous supports shall not be permitted.  

A durable and secure dielectric material or coating shall be provided to prevent 

contact between uninsulated copper piping and the ferrous support.  Thermal insu-

lation that prevents direct contact between copper piping and ferrous supports is 

considered an acceptable means of separation.   

F. Horizontal pipe supports: 

1. Supports for individual pipes: clevis hangers and threaded rod supported from 

structure.  ANSI/MSS SP-58 Type 1. 

2. Trapeze supports for individual or multiple pipes: strut system with threaded rods 

supported from structure or anchored directly to the structure.  Provide straps/clips 

to secure pipe to trapeze. 

3. Floor supports: adjustable-height pipe saddle with locknut, floor flange, and con-

crete pier if required.  ANSI/MSS SP-58 Type 38. 

4. For insulated piping, provide anti-crush insulation shields, welded or affixed to the 

clevis or strut.  Shield shall be the same material as the support.  ANSI/MSS SP-

58 Type 40. 

G. Vertical pipe supports: 

1. Pipe clamp supported by floor sleeve, trapeze anchored to wall, or riser clamp 

supported by bracket or support beam anchored to wall.  Support components uti-

lized shall be rated and designed for a vertical pipe support application.   

H. Hanger rods: 

1. Galvanized or stainless steel, threaded both ends, threaded one end, or continu-

ously threaded.  Location will determine required material.  

2. Matching galvanized or stainless steel nuts shall be provided, including a jam nut 

to secure the primary support nut on each rod.   

2.02 ATTACHMENTS TO STRUCTURE 

A. Inserts for new formed concrete construction: malleable iron case of galvanized steel 

shell and expander plug for threaded connection with lateral adjustment, top slot for 
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reinforcing rods, lugs for attaching to forms; size inserts to suit threaded hanger rods. 

ANSI/MSS-SP 58 Type 18. 

B. Connection to existing concrete structure: Hilti, Red Head, Powers, or equal, wedge type 

expansion anchors.  

C. Welded connection to structural steel: welded beam attachment with threaded rod at-

tachment. ANSI/MSS-SP 58 Type 22. 

D. Clamp connection to structural steel: C-clamp or center-beam clamp.  ANSI/MSS-SP 58 

Type 19, 21, or 23. 

2.03 SUPPORTS, BRACING, AND ACCESSORIES 

A. Miscellaneous Steel: Angles, channels, brackets, rods, clamps, etc., of new materials 

conforming to ASTM A36 or A276. Hot-dip galvanize steel parts after fabrication where 

used outdoors. 

B. Fasteners: Bolts and nuts, except as otherwise specified, shall conform to the applicable 

ASTM standard for the material. Bolts shall have heavy hexagon heads, and nuts shall 

be of the hexagon heavy series. Provide bolts of ample size and strength for the purpose 

intended.  

C. Caulk: Acrylic sealant of quality specified in Section 07 90 00 − Joint Fillers, Sealants 

and Caulking. 

2.04 FIREPROOFING OF FLOOR AND WALL PENETRATIONS 

A. Materials and installation shall comply with U.L. Fire Resistance Directory, for Through-

Penetration for Firestop Devices, latest edition. See Section 07 84 00 − Firestopping. 

2.05 FABRICATION 

A. Size sleeves large enough to allow for movement due to expansion and contraction. Pro-

vide for continuous insulation wrapping. 

B. Design hangers for installation without disengagement of supported pipe. 

PART 3 – EXECUTION 

3.01 ATTACHMENTS TO STRUCTURE 

A. Concrete Structure: Locate anchors away from edge condition and at a spacing to obtain 

maximum working loads specified in the applicable ICC report. 

1. See structural drawings for additional restrictions for locating anchors.  
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B. Steel Structure: Attach at beam axis. Avoid eccentric loads wherever possible. 

C. Rating: Ultimate strength at least five times the imposed load. 

D. Submit for structural review pipe hanger locations, point loads and structural attachment 

details for pipes 6" and larger. 

E. Coordinate installation so that attachments to structure are made prior to fireproofing. If 

attachments must be made after fireproofing, then thoroughly clean area of fire proofing 

before welded or bolted attachments are made and replace fireproofing as necessary.  

F. Where hanger spacing does not correspond with joist or rib spacing, use structural steel 

channels designed by a structural engineer, secured directly to joist and rib structure that 

will correspond to the required hanger spacing, and then suspend the equipment and 

piping from the channels. Drill or burn holes in structural steel only with the prior ap-

proval of the Owner’s representative.  Design of supplemental structural supports shall 

be a Delegated Design task, provided by the PLUMBING SUBCONTRACTOR. 

G. Inserts: 

1. Furnish inserts to Division 03 Sections − Concrete and Concrete Forming for 

placement in concrete form work. 

2. Furnish inserts for suspending hangers from reinforced concrete slabs and sides 

of reinforced concrete beams. 

3. Furnish hooked rod to Division 03 Sections − Concrete and Concrete Forming for 

inserts carrying pipe larger than 4 inches (100 mm).  

4. Where concrete slabs form finished ceiling, furnish inserts to be flush with slab sur-

face. 

5. Where inserts are omitted, submit an attachment plan to the Owner’s Representa-

tive. 

3.02 SUPPORTS, BRACING, AND ACCESSORIES 

A. Common support systems: This Section is responsible for the provision, coordination, 

calculations, and seismic bracing of support systems common to Division 22 work.  Work 

provided under other sections, such as Division 21, Division 23, or Division 26 shall pro-

vide their own independent component supports.  

B. Set equipment and piping dead level, except where pitch or slope is specified or shown. 

Securely fasten to the structure unless shown otherwise. Use dry pack cement grout to 

obtain complete contact between structure and equipment.  
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C. This Section is responsible for the concrete work for the support of equipment provided 

by this Section. Coordinate locations with anchor bolts before concrete is placed. 

D. Pipe Hangers and Supports: 

1. Spans for piping shall not exceed values listed in Table 4 of ANSI/MSS SP-58. 

2. Rod diameters for individually supported pipes shall comply Table 3 of ANSI/MSS 

SP-58, with specified derating factors for materials other than carbon steel. 

3. Rod diameters for trapezes supporting multiple pipes shall comply with Table 2 of 

ANSI/MSS SP-58, with specified derating factors for materials other than carbon 

steel. 

4. Install hangers to provide at least 1/2 inch space between finished covering and 

adjacent work. 

5. Place a hanger within 12 inches of each horizontal elbow. 

6. Use hangers with at least 1-1/2 inch (38 mm) vertical adjustment. 

7. Support horizontal cast iron pipe adjacent to each hub, with 5 feet (1.5 m) maxi-

mum spacing between hangers. 

8. Support vertical piping at every floor. Support vertical cast iron pipe at each floor at 

hub. 

9. Where several pipes can be installed in parallel and at same elevation, provide 

multiple or trapeze hangers. Use specified pipe shields (if applicable). Trapeze 

size, and support size and spacing shall be governed by the cumulative weight of 

the supported piping. Maximum trapeze deflection shall be 1/240th of the span on 

a maximum stress of 15,000 psi, whichever is more stringent. 

10. Support riser piping independently of connected horizontal piping. 

11. Brace piping longitudinally and transversely as specified and indicated on the 

drawings. Design of the seismic bracing shall be in accordance with Section 01 73 

23 − Anchorage and Bracing of Non-Structural Components.  

12. Support pipe from the building structure so that there is no apparent deflection in 

pipe runs. Fit piping with steel sway braces and anchors to prevent vibration 

and/or horizontal displacement under load when required. Do not support from, or 

brace to, ducts, other pipes, conduit, or materials except building structure. Piping 

or equipment shall be immobile and shall not be supported or hung by wire, rope, 

plumber's tape, plastic ties, or blocking of any kind. Vertical piping running be-

tween floors shall be additionally supported at mid points in a rigid and immobile 

fashion. Exposed or concealed piping which can be physically moved, and which 
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is not properly supported will not be accepted, and additional support or bracing 

will be required. Install seismic bracing as at locations as specified in the contract 

drawings. 

13. Install and secure equipment with anchors and braces to floors, structural mem-

bers and walls with sufficient backing, to prevent vibration and/or horizontal dis-

placement under load and seismic force as hereinbefore specified. Follow manu-

facturer's recommendations for the installation of vibration isolators where required 

for equipment requiring such. 

14. Coordinate supports with restraint requirements for flexible pipe joints where piping 

crosses building expansion joints.  For additional information on flexible pipe joints, 

refer to sections: 22 11 19 – Facility Water Distribution Piping Specialties, 22 13 19 

– Sanitary Waste Piping Specialties, and 22 14 13 – Facility Storm Drainage.   

E. Equipment Bases and Supports: 

1. Comply with Division 03 Sections − Concrete and Concrete Forming for concrete 

bases. 

2. Provide templates, anchor bolts, and accessories for mounting and anchoring 

equipment. 

3. Construct support of steel members. Brace and fasten with flanges bolted to struc-

ture. Level equipment installed on steel rails using shims to compensate for the 

deflection of the steel. 

4. Provide rigid anchors for pipes after vibration-isolation components are installed. 

F. Counter Flashing: 

1. See Architectural Drawings for flashings. 

2. Provide flexible flashing and metal counterflashing where piping and penetrate 

weatherproofed or waterproofed walls, floors, and roofs. 

3. Counterflash vent and soil pipes projecting at least 3 inches (75 mm) above fin-

ished roof surface with lead worked at least 1 inch (25 mm) into hub, at least 8 

inches (200 mm) clear on sides using 24 inches (600 mm) by 24 inches (600 mm) 

sheets. For pipes through outside walls, turn flanges back into wall and caulk, 

metal counterflash, and seal. 

4. Counterflash floor drains in floors with topping over finished areas with lead, 10 

inches (250 mm) clear on sides using at least 36 inches by (900 mm) 36 inches 

(900 mm) sheets. Fasten flashing to drain clamp device. 

5. Seal floor, shower, mop sink, and drains watertight to adjacent materials. 
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6. Provide acoustical-lead flashing around ducts and pipes penetrating equipment 

rooms, installed in accordance with manufacturer's instructions for sound control. 

G. Sleeves: 

1. Set sleeves in position in formwork. Provide reinforcing around sleeves. 

2. Extend sleeves through floors 1 inch (25 mm) above finished floor level. Caulk 

sleeves full depth and provide floor plate. 

3. Where piping or ductwork penetrates floor, ceiling, or wall, close-off space be-

tween pipe or duct and adjacent work with fire-stopping insulation and caulk air-

tight. Provide close-fitting metal collar or escutcheon covers at both sides of pene-

tration. 

4. Install chrome-plated steel escutcheons at finished surfaces. 

3.03 SEISMIC RESTRAINTS 

A. Provide support hangar system, equipment, ductwork and piping with seismic restraints 

in accordance with Section 01 73 23 − Anchorage and Bracing of Non-Structural Com-

ponents.  

B. Pipe seismic restraints shall not interfere with pipe thermal expansion loop action or pipe 

building joint expansion loop action. 

END OF SECTIONLa
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DIVISION 22 

PLUMBING 

(Filed Sub Bid Required) 

 

SECTION 22 05 53 

IDENTIFICATION FOR PLUMBING PIPING AND EQUIPMENT 

PART 1 – GENERAL 

1.01 FILED SUB-BID REQUIREMENTS 

A. This Section is part of the filed sub-bid for Division 22 – Plumbing. See Section 22 05 00. 

1.02 SUMMARY 

A. Related Documents: 

1. Drawings and general provisions of the Subcontract apply to this Section. 

2. Review these documents for coordination with additional requirements and infor-

mation that apply to work under this Section. 

B. Section Includes: 

1. Identify all installed mechanical distribution piping, mechanical equipment and 

components.  

2. Cast-in-place concrete. 

C. Related Sections: 

1. Section 00 72 00 − General Conditions 

2. Section 00 73 00 − Supplementary Conditions 

3. Section 09 90 00 − Painting for identification painting 

4. Section 22 05 00 – Basic Plumbing Requirements 

1.03 REFERENCES  

A. General: 

La
st

 M
od

ifi
ed

: 0
2/

28
/2

02
4 

at
 1

0:
41

A
M

 E
S

T



 

90398-004/February 2024 22 05 53-2  Identification for Plumbing Piping  

and Equipment 

1. The following documents form part of the Specifications to the extent stated. 

Where differences exist between codes and standards, the one affording the 

greatest protection shall apply. 

2. Unless otherwise noted, the referenced standard edition is the current one at the 

time of commencement of the Work. 

3. Refer to Section 00 72 00 − General Conditions for the list of applicable regulatory 

requirements. 

4. Refer to Section 22 05 00 − Basic Plumbing Requirements for codes and stand-

ards, and other general requirements. 

B. ASME –American Society of Mechanical Engineers: 

1. ASME A 13.1 − Scheme for the identification of piping systems 

1.04 SUBMITTALS 

1. Submit under provisions of Section 22 05 00 − Basic Plumbing Requirements and 

Section 00 72 00 − General Conditions. 

B. Submit list of wording, symbols, letter size, and color coding for system identification. 

C. Submit valve chart and schedule, including valve tag number, location, function, and 

valve manufacturer's name and model number. 

D. Submit valve database as per Paragraph 3.03. 

PART 2 – PRODUCTS 

2.01 EQUIPMENT NAME PLATES 

A. Equipment and system controllers shall be furnished with engraved nameplates with 

identification name that match the construction documents. Nameplates for equipment 

shall be constructed of 3/16-inch thick phenolic plastic with engraved black letters on 

white background. 

B. Letters for equipment identification name shall not be less than 1-1/2 inch height.  

C. Nameplates shall be attached to equipment in a location acceptable to the Owner or 

Owner’s representative.  

D. Acceptable Manufacturers 

1. Seton 

0
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2. Brimar 

3. Craftmark 

2.02 PIPELINE MARKERS 

A. Color coding, text height, marker sizing, locations, and flow arrows shall be compliant 

with ANSI/ASME A13.1 unless specified otherwise. 

B. Labels shall be secured in place to be readable from floor level. 

C. Markers shall include the following information: 

1. Service (i.e.: Domestic Water, etc) 

2. Direction of Flow Arrow 

D. Interior piping installed with paper or foil all-service jacketing or PVC covers shall be pro-

vided with adhesive markers that are adhered to the insulation jacketing.   

E. Exterior insulated piping, interior piping provided with closed cell elastomeric insulation, 

and uninsulated piping shall be provided with strap-on or wrap-around makers that are 

secured around the pipe using nylon ties or adhesive on overlapping sections of the la-

bel.   

F. Acceptable Manufacturers 

1. Seton 

2. Brimar 

3. Brady 

G. Plumbing pipeline markers shall conform to the following color codes: 

 
Domestic Water 
Domestic Water Hot 
Domestic Water Hot Return 
Domestic Water Tempered 

Letters – White 
Background – Dark Blue 

Process Water 
Process Water Hot 
Process Water Tempered 

Letters – White 

Background – Aqua Green 

Wash Water 
Wash Water Hot 
Wash Water Tempered 

Letters – Black 
Background – Light Blue 

Laboratory Pure Water 
Letters – White 
Background – Green 

Sanitary Drainage 
Sanitary Vents 

Letters – White 
Background - Brown 

Storm Drainage 
Letters – White 
Background – Green 
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Lab Waste Drainage 
Lab Waste Vents 

Letters – White 
Background – Dark Grey 

Propane Gas 
Letters – Black 
Background – Light Green 

H. Plumbing pipeline labels and lettering shall conform to the following: 

 

Outside Diameter of Insulation or Pipe Color Field Length Letter Height 

¾ to 1-1/4 inches (9.5 to 31.7 mm) 8 inches (200 mm) ½ inch (13 mm) 

1-1/2 to 2 inches (38.1 to 50.8 mm) 8 inches (200 mm) ¾ inch (20 mm) 

2-1/2 to 2 inches (63.5 to 50.8 mm) 12 inches (300 mm) 1 ¼ inch (32 mm) 

8 to 10 inches (203.2 to 254 mm) 24 inches (600 mm) 2 ½ inch (64 mm) 

Over 10 inches (254 mm) 32 inches (800 mm) 3 inches (75 mm) 

2.03 VALVE AND INSTRUMENT/SENSOR TAGS 

A. All plumbing valves and instruments/sensors shall be furnished with 19-gauge cartridge 

brass tags secured to the valve with a brass beaded-ball chain or S-hook. Tag shall be 

no less than 1-1/2” diameter.  

B. Tags shall be provided for all plumbing valves including but not limited to: isolation 

valves, line valves, branch valves, balancing valves, vent valves, drain valves, and back-

flow preventers.   

C. Tags shall be provided for all plumbing instruments/sensors including but not limited to: 

isolation valves, line valves, branch valves, zone valves, balancing valves, vent valves, 

drain valves, and backflow preventers.   

D. The tag shall be stamped with black filled text for easy readability.   

E. Stamped information shall include a top legend that identifies the system name in 1/4-

inch letters and a bottom legend that identifies the valve number.  For control items, la-

bel all instrumentation, temperature and pressure sensors, controllers and control 

valves. Identify and label each item as they appear on the control diagrams. 

PART 3 – EXECUTION 

3.01 PREPARATION 

A. Degrease and clean surfaces to receive adhesive of identification materials. 

3.02 INSTALLATION 

A. Plastic nameplates: install with corrosion-resistant mechanical fasteners, or adhesive. 
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B. Valve tags: install with corrosion-resistant chain. 

C. Plastic pipe markers: install in accordance with manufacturer's instructions. 

D. Plastic-tape pipe markers: install completely around pipe in accordance with manufactur-

er's instructions. 

3.03 VALVE DATABASE 

A. Provide a computer file database in a form agreeable to the Owner, describing the valve, 

number, location, type of service normally “open” or “closed”, specific duty of each 

tagged valve, and manufacturer and model number. 

3.04 PIPE MARKER LOCATIONS 

A. Install pipe markers at the following locations: 

1. At all equipment connections 

2. When pipe enters or leaves a room 

3. At branch runs 

4. Every 50 linear feet within a room 

END OF SECTION 
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DIVISION 22 

PLUMBING 

(Filed Sub Bid Required) 

 

SECTION 22 07 19 

PLUMBING PIPING INSULATION 

PART 1 – GENERAL 

1.01 FILED SUB-BID REQUIREMENTS 

A. This Section is part of the filed sub-bid for Division 22 – Plumbing. See section 22 05 00.   

B. This entire Section shall be the responsibility of the PIPE COVERING SUB-

SUBCONTRACTOR and is part of the entry for Insulation in paragraph E of the Form for 

Sub-bid for Plumbing. 

1.02 SUMMARY 

A. Plumbing pipe insulation systems:  

1. Piping insulation. 

2. Jackets, retarders, and sealants. 

3. Accessories 

B. Related Documents: Drawings and general provisions of the Subcontract apply to this 

Section. 

1. Review these documents for coordination with additional requirements and infor-

mation that apply to work under this Section. 

C. Related Sections: 

1. Section 00 72 00 − General Conditions 

2. Section 00 73 00 − Supplementary Conditions 

3. Section 09 90 00 − Painting for painting insulation jacket. 

4. Section 22 05 00 – Basic Plumbing Requirements 

5. Section 22 05 53 − Identification for Plumbing Piping and Equipment. 
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6. Section 22 11 13 – Facility Water Distribution Piping. 

7. Section 22 14 13 – Facility Storm Drainage. 

1.03 REFERENCES  

A. General: 

1. The following documents form part of the Specifications to the extent stated. 

Where differences exist between codes and standards, the one affording the 

greatest protection shall apply. 

2. Unless otherwise noted, the referenced standard edition is the current one at the 

time of commencement of the Work. 

3. Refer to Section 00 72 00 − General Conditions for the list of applicable regulatory 

requirements. 

4. Refer to Section 22 05 00 − Basic Plumbing Requirements for codes and stand-

ards, and other general requirements. 

B. ASTM International: 

1. ASTM-B-209 − Standard Specification for Aluminum and Aluminum-Alloy Sheet 

and Plate 

2. ASTM-C-195 − Standard Specification for Mineral Fiber Thermal Insulating Ce-

ment 

3. ASTM C 196 − Standard Specification for Expanded or Exfoliated Vermiculite 

Thermal Insulating Cement  

4. ASTM-C-449 − Standard Specification for Mineral Fiber Hydraulic-Setting Thermal 

Insulating and Finishing Cement 

5. ASTM-C-533 − Standard Specification for Calcium Silicate Block and Pipe Ther-

mal Insulation 

6. ASTM C534 / C534M − Standard Specification for Preformed Flexible Elastomeric 

Cellular Thermal Insulation in Sheet and Tubular Form 

7. ASTM-C-547 − Standard Specification for Mineral Fiber Pipe Insulation 

8. ASTM-C-552 − Standard Specification for Cellular Glass Thermal Insulation 

9. ASTM C553 − Standard Specification for Mineral Fiber Blanket Thermal Insulation 

for Commercial and Industrial Applications 
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10. ASTM-C-578− Standard Specification for Rigid, Cellular Polystyrene Thermal Insu-

lation 

11. ASTM-C-610 − Standard Specification for Molded Expanded Perlite Block and 

Pipe Thermal Insulation 

12. ASTM-E-84 − Standard Test Method for Surface Burning Characteristics of Build-

ing Material. 

13. ASTM C 450 − Standard Practice for Fabrication of Thermal Insulating Fitting Co-

vers for NPS Piping, and Vessel Lagging  

14. ASTM C 921 − Standard Practice for Determining the Properties of Jacketing Ma-

terials for Thermal Insulation 

15. ASTM B 209 − Standard Specification for Aluminum and Aluminum-Alloy Sheet 

and Plate 

16. ASTM A666 − Standard Specification for Annealed or Cold-Worked Austenitic 

Stainless Steel Sheet, Strip, Plate, and Flat Bar 

C. Code of Federal Regulations 20-CFR-1910.7 Definitions and Requirements for A Nation-

ally Recognized Testing Laboratory (NRTL) 

D. National Fire Protection Association NFPA-90A & NFPA-255 Surface Burning Character-

istics of Building Materials 

E. Underwriters Laboratories UL-723 Surface Burning Characteristics of Building Materials 

1.04 SUBMITTALS 

A. Submit under provisions of Section 22 05 00 − Basic Plumbing Requirements and Sec-

tion 00 72 00 − General Conditions. 

B. INSULATION SUB-SUB BIDDER shall submit the product description, list of materials 

and thickness for each service, and at each location. 

1.05 QUALITY ASSURANCE 

A. INSULATION SUB-SUB BIDDER shall assure applicator is a company specializing in 

piping insulation application with at least 3 years of relevant experience. 

B. Fire Hazard: Provide insulation, jackets, facings adhesives and accessories acceptable 

to the State Fire Marshall and meeting the requirements of NFPA 90A. Meet the follow-

ing hazard classifications stated in accordance with U.L. Test Method of Fire Hazard -

Classifications of Building Materials, No. 723: 

1. Flame-spread: Maximum 25. 
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2. Fuel Contributed: Maximum 50. 

3. Smoke Developed: Maximum 50. 

PART 2 – PRODUCTS 

2.01 ACCEPTABLE MANUFACTURERS 

A. Manville Corporation, Certain-Teed, or Owens Corning Fiberglass. 

B. Armacell (Armaflex Cellucar Insulation) LLC. 

C. No substitutions. 

2.02 INSULATION MATERIALS 

A. Mineral-Fiber Insulation: Glass fibers bonded with a thermosetting resin complying with 

the following: 

1. Preformed Pipe Insulation: Comply with ASTM C 547, Type I, with factory-applied, 

all-purpose, vapor-retardant jacket. 

2. Blanket Insulation: Comply with ASTM C553, Type II, without facing. 

3. Fire-Resistant Adhesive: Comply with MIL-A-3316C in the following classes and 

grades: 

a. Class I, Grade A for bonding glass cloth and tape to unfaced glass-fiber in-

sulation, for sealing edges of glass-fiber insulation, and for bonding lagging 

cloth to unfaced glass-fiber insulation. 

b. Class 2, Grade A for bonding glass-fiber insulation to metal surfaces. 

c. For indoor applications, use adhesive that has a VOC content of 80 g/L or 

less when calculated according to 40 CFR 59, Subpart D (EPA Method 24). 

4. Vapor-Retarder Mastics: Fire and water-resistant, vapor-retarder mastic for indoor 

applications. Comply with MIL-C 19565C, Type II. See Paragraph 2.05 of this Sec-

tion. 

5. Mineral-Fiber Insulating Cements: Comply with ASTM C 195. 

6. Expanded or Exfoliated Vermiculite Insulating Cements: Comply with ASTM C 

196. 

7. Mineral-Fiber, Hydraulic-Setting Insulating and Finishing Cement: Comply with 

ASTM C 449/C 449M. 
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B. Cellular-Glass Insulation: Inorganic, foamed or cellulated glass, annealed, rigid, hermeti-

cally sealed cells, incombustible. 

1. Preformed Pipe Insulation, without Jacket: Comply with ASTM C 552, Type II, 

Class I. 

2. Preformed Pipe Insulation, with Jacket: Comply with ASTM C 552, Type II, Class 

2. 

3. Cellular-Glass, Phenolic, Polyisocyanurate, and Polystyrene Adhesive: Solvent-

based resin adhesive, with a service temperature range of minus 75 to plus 300 

deg F. For indoor applications, use adhesive that has a VOC content of 50 g/L or 

less when calculated according to 40 CFR 59, Subpart D (EPA Method 24). 

C. Prefabricated Thermal Insulating Fitting Covers: Comply with ASTM C 450 for dimen-

sions used in performing insulation to cover valves, elbows, tees, and flanges. 

2.03 FIELD-APPLIED JACKETS 

A. General: ASTM C 921, Type I, unless otherwise indicated. 

B. Foil and Paper Jacket: Not acceptable. 

C. PVC Jacket: High-impact, ultraviolet-resistant PVC; 20 mils thick; roll stock ready for 

shop or field cutting and forming. 

1. Adhesive: As recommended by insulation material manufacturer. 

2. PVC Jacket Color: White 

3. PVC Jacket Color: Color-code piping jacket as determined by existing conditions. 

4. Not to be used for outdoors. 

D. Heavy PVC Fitting Covers: Factory-fabricated fitting covers manufactured from 30-mil 

(0.75 mm) thick, high-impact, ultraviolet-resistant PVC. 

1. Shapes: 45 and 90-degree, short and long-radius elbows, tees, valves, flanges, 

reducers, end caps, soil-pipe hubs, traps, mechanical joints, and P-trap and supply 

covers for lavatories for the disabled. 

2. Adhesive: As recommended by insulation material manufacturer. 

3. Not to be used for outdoors. 

E. Aluminum Jacket: Aluminum roll stock, ready for shop or field cutting and forming to indi-

cated sizes. Comply with ASTM B 209 (ASTM B 209M), 3003 alloy, H-14 temper. 
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1. Finish and Thickness: Smooth finish, 0.010 (0.25 mm) inch thick. 

2. Moisture Barrier: 1-mil thick, heat-bonded polyethylene and kraft paper. 

3. Elbows: preformed 45 and 90-degree, short and long-radius elbows; same mate-

rial, finish, and thickness as jacket. 

2.04 ACCESSORIES AND ATTACHMENTS 

A. Bands: stainless steel ASTM A666, Type 304, 3/4 inch (20 mm) wide; 0.02 inch (0.050 

mm) thick.  

2.05 VAPOR RETARDANTS 

A. Mastics: Use materials as recommended by the insulation material manufacturer that are 

compatible with insulation materials, jackets, and substrates. 

B. Materials shall be compatible with insulation materials, jackets, and substrates; comply 

with MIL-C-19565C, Type II. 

1. For indoor applications, use mastics that have a VOC content of <Insert value> g/L 

or less when calculated according to 40 CFR 59, Subpart D (EPA Method 24). 

2.06 SEALANTS 

A. Joint Sealants: 

1. For indoor applications, use mastics that have a VOC content of 250 g/L or less 

when calculated according to 40 CFR 59, Subpart D (EPA Method 24). 

PART 3 – EXECUTION 

3.01 EXAMINATION 

A. Examine substrates and conditions for compliance with requirements for installation and 

other conditions affecting performance of insulation application. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.02 PREPARATION 

A. Install materials after piping has been tested and approved. 

B. Surface Preparation: Clean and dry surfaces to receive insulation. Remove materials 

that will adversely affect insulation application. 
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3.03 GENERAL APPLICATION REQUIREMENTS. 

A. Apply insulation materials, accessories, and finishes according to the manufacturer's 

written instructions; with smooth, straight, and even surfaces; and free of voids through-

out the length of ducts and fittings. 

B. Refer to schedules at the end of this Section for material, form, jacket, and thickness re-

quired for each piping system insulation requirements. 

C. Use accessories compatible with insulation materials and suitable for the service. Use 

accessories that do not corrode, soften or otherwise attack insulation or jacket when in 

either wet or dry state. 

D. Apply insulation with longitudinal seams at top and bottom of horizontal pipe runs. 

E. Apply multiple layers of insulation with longitudinal and end seams staggered. 

F. Do not weld brackets, clips, or other attachment devices to piping, fittings, and special-

ties. 

G. Seal joints and seams with vapor-retardant mastic on insulation indicated to receive a 

vapor retardant. 

H. Keep insulation materials dry during application and finishing. 

I. Apply insulation with tight longitudinal seams and end joints. Bond the seams and joints 

with adhesive recommended by the insulation material manufacturer. 

J. Apply insulation with the least number of joints practical. 

K. Apply insulation over fittings, valves, and specialties, with continuous thermal and vapor-

retardant integrity, unless otherwise indicated. Refer to special instruction for applying 

insulation over fittings, valves, and specialties. 

L. Hangers and Anchors: Where vapor retardant is indicated, seal penetrations in insulation 

at hangers, supports, anchors, and other projections with vapor-retardant mastic. 

1. Apply insulation continuously through hangers and around anchor attachments. 

2. For insulation application where vapor retardants are indicated, extend insulation 

on anchor legs at least 12 inches (300 mm) from point of attachment to pipe and 

taper insulation ends. Seal tapered ends with a compound recommended by the 

insulation material manufacturer to maintain vapor retardant integrity. 

3. Install insert materials and apply insulation to tightly join the insert. Seal insulation 

to insulation inserts with adhesive or sealing compound recommended by the insu-

lation material manufacturer.  
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4. Cover inserts with jacket material matching adjacent pipe insulation. Install shields 

over jacket, arranged to protect the jacket from tear or puncture by the hanger, 

support, and shield. 

M. Insulation Terminations: For insulation where vapor retardants are indicated, taper insu-

lation ends. Seal tapered ends with a compound recommended by the insulation mate-

rial manufacturer to maintain vapor retardant integrity. 

N. Apply adhesives and mastics at the manufacturer's recommended coverage rate. 

O. Apply insulation with integral jackets as follows: 

1. Pull jacket tight and smooth. 

2. Circumferential Joints: Cover with 3 inches (75 mm) wide strips, of same material 

as insulation jacket. Secure strips with adhesive and outward clinching staples 

along both edges of strip and spaced 4-inches o.c. 

3. Longitudinal Seams: Overlap jacket seams at least 1 1/2 inches (38 mm). Apply 

insulation with longitudinal seams at bottom of pipe. Clean and dry surface to re-

ceive self-sealing lap. Staple laps with outward clinching staples along edge at 4-

inches o.c. 

4. Exception: Do not staple longitudinal laps on insulation having a vapor retardant. 

5. Vapor-retardant mastics: Where vapor retardants are indicated, apply mastic on 

seams and joints and at ends adjacent to flanges, unions, valves, and fittings. 

6. At penetrations in jackets for thermometers and pressure gauges, fill and seal 

voids with vapor-retardant mastic. 

P. Roof Penetrations: Apply insulation for interior applications to a point even with top of 

roof flashing. 

1. Seal penetrations with vapor-retardant mastic. 

2. Apply insulation for exterior applications tightly joined to interior insulation ends. 

3. Extend metal jacket for exterior insulation occurring outside of roof flashing at least 

2-inches below the top of the roof flashing. 

4. Seal sheet metal jacket to roof flashing with vapor-retardant mastic. 

Q. Exterior Wall Penetrations: For penetration of below-grade exterior walls, terminate insu-

lation flush with mechanical sleeve seal. Seal terminations with vapor-retardant mastic. 

R. Interior Wall and Partition Penetrations: Apply insulation continuously through walls and 

floors. 
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S. Fire-Rated Wall and Partition Penetrations: Apply insulation continuously through pene-

trations of fire-rated walls and partitions 

1. Firestopping and fire-resistive joint sealers are specified in Division 07 "Penetration 

Firestopping". 

2. Floor Penetrations: Apply insulation continuously through floor assembly. 

3. For insulation with vapor retardants, seal insulation with vapor-retardant mastic 

where floor supports penetrate vapor retardant. 

3.04 MINERAL-FIBER INSULATION APPLICATION 

A. Apply insulation to straight pipes and tubes as follows; 

1. Secure each layer of preformed pipe insulation to pipe with wire, tape, or bands 

without deforming insulation materials. 

2. Where vapor retarders are indicated, seal longitudinal seams and end joints with 

vapor-retarder mastic. Apply vapor retarder to ends of insulation at intervals of 15 

to 20-feet (4.5 to 6 m) to form a vapor retarder between pipe insulation segments. 

3. For insulation with factory-applied jackets, secure laps with outward clinches sta-

ples at 6 inches o.c. 

4. For insulation with factory-applied jackets with vapor retarders, do not staple longi-

tudinal tabs but secure tabs with additional adhesive as recommended by the insu-

lation material manufacturer and seal with vapor-retarder mastic. 

B. Apply Insulation to flanges as follows: 

1. Apply preformed pipe insulation to outer diameter of pipe flange. 

2. Make width of insulation segment the same as overall width of the flange and 

bolts, plus twice the thickness of the pipe insulation. 

3. Fill voids between inner circumference of flange insulation and outer circumfer-

ence of adjacent straight pipe segments with mineral-fiber blanket insulation. 

4. Apply canvas jacket material with manufacturer's recommended adhesive, over-

lapping seams at least 1 inch (25 mm), and seal joints with vapor-retarder mastic. 

C. Apply insulation to fittings and elbows as follows: 

1. Apply premolded insulation sections of the same material as straight segments of 

pipe insulation when available. Secure according to manufacturer's written instruc-

tions. 
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2. When premolded insulation elbows and fittings are not available, apply mitered 

sections of pipe insulation, or glass-fiber blanket insulation, to a thickness equal to 

adjoining pipe insulation. Secure insulation materials with wire, tape, or bands. 

3. Cover fittings with heavy PVC covers. Overlap PVC covers on pipe insulation jack-

ets at least 1 inch (25 mm) at each end. Secure fitting covers with manufacturer's 

attachments and accessories. Seal seams with tape and vapor-retarder mastic. 

D. Apply insulation to valves and specialties as follows: 

1. Apply premolded insulation sections of the same material as straight segments of 

pipe insulation when available. Secure according to manufacturer's written instruc-

tions. 

2. When premolded insulation sections are not available, apply glass-fiber blanket 

insulation to valve body. Arrange insulation to permit access to packing and to al-

low valve operation without disturbing insulation. For check valves, arrange insula-

tion for access to strainer basket without disturbing insulation. 

3. Apply insulation to flanges as specified for flange insulation application. 

4. Use preformed heavy PVC fitting covers for valve sizes where available. Secure 

fitting covers with manufacturer's attachments and accessories. Seal seams with 

tape and vapor-retarder mastic. 

5. For larger sizes where PVC fitting covers are not available, seal insulation with 

canvas jacket and sealing compound recommended by the insulation material 

manufacturer. 

3.05 CELLULAR-GLASS INSULATION APPLICATION 

A. Apply insulation to straight pipes and tubes as follows: 

1. Secure each layer of insulation to pipe with bands without deforming insulation. 

2. Where vapor retarders are indicated, seal longitudinal seams and end joints with 

vapor-retarder mastic. 

3. For insulation with factory-applied jackets, secure laps with outward clinched sta-

ples at 6-inches o.c. 

4. For insulation with factory-applied jackets with vapor retarders, do not staple longi-

tudinal tabs but secure tabs with additional adhesive as recommended by the insu-

lation material manufacturer and seal with vapor-retarder mastic. 

B. Apply insulation to flanges as follows: 

1. Apply preformed pipe insulation to outer diameter of pipe flange. 
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2. Make width of insulation segment the same as overall width of the flange and 

bolts, plus twice the thickness of the pipe insulation. 

3. Fill voids between inner circumference of flange insulation and outer circumfer-

ence of adjacent straight pipe segments with cut sections of cellular-glass block 

insulation of the same thickness as pipe insulation 

4. Apply insulation to fittings and elbows as follows: 

5. Apply premolded insulation sections of the same material as straight segments of 

pipe insulation when available. Secure according to manufacturer's written instruc-

tion. 

6. When premolded sections of insulation are not available, apply mitered sections of 

cellular-glass insulation. Secure insulation materials with bands. 

7. Cover fittings with heavy PVC fitting covers. Overlap PVC covers on pipe insula-

tion jackets as least 1 inch (25 mm) at each end. Secure fitting covers with manu-

facturer's attachments and accessories. Seal seams with tape and vapor-retarder 

mastic. 

C. Apply insulation to valves and specialties as follows: 

1. Apply premolded segments of cellular-glass insulation or glass-fiber blanket insula-

tion to valve body. Arrange insulation to permit access to packing and to allow 

valve operation without disturbing insulation. For check valves, arrange insulation 

for access to strainer basket without disturbing insulation. 

2. Apply insulation to flanges as specified for flange insulation application. 

3. Use preformed heavy PVC fitting covers for valve sizes where available. Secure 

fitting covers with manufacturer's attachments and accessories. Seal seams with 

tape and vapor-retarder mastic. 

4. For larger sizes where PVC fitting covers are not available, seal insulation with 

canvas jacket and sealing compound recommended by the insulation material 

manufacturer. 

3.06 PREFORMED ELASTOMERIC CELLULAR THERMAL INSULATION APPLICAION  

A. Apply insulation to straight pipes and tubes as follows: 

1. Install pipe insulation by slitting tubular sections and applying onto pipes. Seams 

and butt joints shall be adhered and sealed using Armaflex 520 adhesive 

2. All edges shall be clean-cut. Rough or jagged edges shall not be permitted. 

B. Apply insulation to valves, flanges and fittings as follows: 
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1. Insulate with the same insulation thickness as the adjacent piping. Seams and butt 

joints shall be adhered and sealed with Armaflex 520 adhesive. 

2. All edges shall be clean-cut. Rough or jagged edges shall not be permitted. 

C. Outdoor insulation shall be protected as follows: 

1. Furnish PVC jacket and PVC fitting covers or aluminum jackets. 

2. All jackets shall have the seams located on the bottom of the pipes. 

3.07 FIELD-APPLIED JACKET APPLICATION 

A. Apply PVC jacket where indicated, with 1 inch (25 mm) overlap at longitudinal seams 

and end joints. Seal with manufacturer's recommended adhesive. 

B. Apply metal jacket where indicated, with 2-inch (50 mm) overlap at longitudinal seams 

and end joints. Overlap longitudinal seams arranged to shed water. Seal end joints with 

weatherproof sealant recommended by insulation manufacturer. Secure jacket with 

stainless-steel band 12 inches (300 mm) o.c. and at end joints. 

C. Insulation and jacket for cold pipes shall include wicks to direct possible condensation to 

outside the jacket. The product shall be Knauf PermaWick or equal. 

D. Indoor, Concealed Applications: Insulated pipes conveying fluids above ambient temper-

ature shall have standard jackets, with or without vapor barrier, factory-applied or field-

applied. Insulate fittings, joints and valves with insulation of like material and thickness 

as adjoining pipe, and finish with glass cloth and adhesive. PVC jackets shall be used. 

E. Indoor, Exposed Applications: For pipe exposed in mechanical equipment rooms or in 

finished spaces, insulate as for concealed applications. Finish with canvas jacket; size 

for finish painting. PVC jackets shall be used. 

F. Exterior Applications: Provide vapor-barrier jackets. Cover with aluminum jacket with 

seams located on bottom side of horizontal piping. Insulate fittings, joints, and valves 

with insulation of like material and thickness as adjoining pipe and cover with aluminum 

jacket. 

G. Buried Piping: Provide factory-fabricated assembly with inner all-purpose service jacket 

with self-sealing lap, and asphalt-impregnated open-mesh glass fabric, with 0.001 inch 

thick aluminum foil sandwiched between three layers of bituminous compound; outer 

surface faced with a polyester film.  

3.08 FINISHES 

A. Paint insulation as specified in Section 09 90 00 − Painting. 
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B. Flexible Elastomeric Thermal Insulation: After adhesive has fully cured, apply two coats 

of insulation manufacturer's recommended protective coating. 

3.09 PIPING SYSTEM APPLICATIONS 

A. Insulation materials and thicknesses are specified in schedules at the end of this Sec-

tion. 

B. Items Not Insulated: Unless otherwise indicated, do not apply insulation to the following 

systems, materials, and equipment. 

1. Flexible connectors. 

2. Vibration control devices. 

3. Fire-suppression piping. 

4. Drainage piping located in crawl spaces, unless otherwise indicated. 

5. Below-grade piping, unless otherwise indicated. 

6. Chrome-plated pipes and fittings, unless potential for personal injury. 

7. Air chambers, unions, strainers, check valves, plug valves, and flow regulators. 

END OF SECTION 
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and Accessories 

DIVISION 22 

PLUMBING 

(Filed Sub Bid Required) 

 

SECTION 22 10 13 

LIQUID PROPANE EQUIPMENT AND ACCESSORIES 

PART 1 – GENERAL 

1.01 FILED SUB-BID REQUIREMENTS 

A. This Section is part of the filed sub-bid for Division 22 – Plumbing. See Section 22 05 00. 

1.02 DESCRIPTION 

A. System shall include two exterior 100-pound propane storage tanks, single-stage or 

multi-stage system pressure regulator for 0.4-0.5 psig distribution to lab, relief valve, 

piping, and accessories. 

B. The PLUMBING SUBCONTRACTOR shall provide all labor, materials, equipment, and 

incidentals as shown, specified, and required to furnish and install liquid propane 

equipment complete with auxiliary equipment and accessories as shown, specified, 

and/or required for proper operation. 

C. The equipment shall be furnished complete with all accessories, special tools, spare 

parts, mountings, anchor bolts, and other appurtenances as specified or as may be 

required for a satisfactory installation.  

1.03 RELATED SPECIFICATIONS 

A. Section 00 72 00 - General Conditions 

B. Section 01 33 00 - Submittal Procedures 

C. Section 01 75 00 - Checkout and Startup Procedures 

D. Section 22 05 00 – Basic Plumbing Requirements 

1.04 REFERENCES 

A. 248 Code of Massachusetts Regulation (CMR)  

1. Section 4.00 – Massachusetts Fuel Gas Code 

2. Section 5.00 – Amendments to NFPA 54 
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B. NFPA 54 – National Fuel Gas Code 

C. NFPA 58 – Liquefied Petroleum Gas Code 

D. NFPA 70 – National Electric Code 

E. ASME Boiler and Pressure Vessel Code – Section VIII 

F. API-ASME Code for Unfired Pressure Vessels for Petroleum Liquids and Gases 

G. ANSI/UL 132 – Standard for Safety Relief Valves for Anhydrous Ammonia and LP-Gas 

1.05 SUBMITTALS 

A. In accordance with the procedures and requirements set forth in the General Conditions 

and Division 01, the PLUMBING SUBCONTRACTOR shall obtain from the equipment 

manufacturer and submit the following in accordance with Section 01 33 00 - Submittals: 

1. Shop Drawings 

2. Operation and Maintenance Manuals 

3. Spare Parts List 

4. Reports of Certified Shop Tests 

5. Seismic and Wind Load Calculations 

B. Each Submittal shall be identified by the applicable Equipment Identification Number and 

Specification Section. 

C. Shop Drawings 

1. Each submittal shall be complete in all respects, incorporating all information and 

data listed herein and all additional information required for evaluation of the 

proposed equipment’s compliance with the Contract Documents. 

2. Shop drawings shall include but not be limited to: 

a. Equipment specifications and data sheets identifying make, model, all 

materials used, and methods of fabrication. 

b. Include all specification technical exceptions in the submittal. The 

manufacturer agrees that the equipment is in compliance with Specification 

Sections that are not identified in the list of technical exceptions. 

c. Connection drawings listing all nozzle sizes, connection types, function, and 

location on the equipment. 
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d. Assembly drawings 

e. Details of coatings 

f. Internal Wiring Diagrams 

g. Example equipment nameplate data sheet 

h. Spare parts list 

i. List of recommended lubricants 

j. Quality assurance information from Section 1.05 of this Specification. 

D. Operations and Maintenance Manuals 

1. The PLUMBING SUBCONTRACTOR shall submit operation and maintenance 

manuals in accordance with the procedures and requirements set forth in the 

General Conditions and Division 01. 

2. Refer to section 01 78 23 – Operation and Maintenance Data for additional 

requirements. 

E. The Manufacturer shall submit as part of the submittal a list of deviations from the 

Contract Specifications and Drawings. If no deviations have been taken, then the 

Manufacturer shall indicate in writing that no deviations have been taken from the 

specification. The submittal shall be considered incomplete without this information and 

will be returned unreviewed. 

1.06 QUALITY ASSURANCE 

A. The equipment covered by these specifications shall be standard equipment of proven 

performance as manufactured by reputable concerns. The Manufacturer shall have a 

minimum of 5 years of experience. The Manufacturer of the LP tank shall provide as part 

of the submittal a list of 5 locations where identical or similar equipment has been 

installed. 

B. Equipment shall be designed, construction, and installed in accordance with the best 

practices of the trade and shall operate satisfactorily when installed as shown on the 

Contract Drawings. 

C. All components of the equipment specified in this Section shall be provided by the 

PLUMBING SUBCONTRACTOR through one vendor. The PLUMBING 

SUBCONTRACTOR though the vendor shall have the sole responsibility of matching all 

components and providing equipment which functions together as a system.  

D. Provide start-up training of propane tank and regulating system in accordance with 

Section 22 05 00 – Basic Plumbing Requirements and Section 01 79 00 – Instruction of 
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Owner’s Personnel. Provide services of manufacturer’s technical representative for four 

hours to instruct Owner’s Personnel in operation and maintenance of units. 

1.07 SPARE PARTS 

A. The PLUMBING SUBCONTRACTOR shall provide spare parts as recommended by the 

equipment manufacturer. 

PART 2 – PRODUCTS 

2.01 LIQUID PROPANE STORAGE TANKS 

A. Storage tanks shall be provided by one of the following manufacturers: 

1. Manchester Tanks 

2. Fischer Tanks 

3. Amerigas (Basis of Design) 

4. Approved Equal 

B. Storage tanks shall be designed, fabricated, tested, and stamped in accordance with the 

ASME Boiler and Pressure Vessel Code - Section VIII or the API-ASME Code for 

Unfired Pressure Vessels for Petroleum Liquids and Gases.  

C. In addition to any connections shown in the Design Drawings, all storage tanks shall 

contain the following openings at a minimum: 

1. Vapor withdrawal 

2. Liquid fill 

D. The tank shall be equipped with direct spring-loaded pressure relief valves conforming to 

applicable requirements of ANSI/UL 132. The total rate of discharge of all relieving 

devices shall be calculated using the following formula per NFPA-58: 

F=53.632 x A0.82 

where: 

F = flow rate (SCFM air) 

A = total outside surface area of container (ft2) 

E. The tank shall have an engraved stainless steel nameplate located in a visible location. 

The nameplate shall be attached to the tank in such a way to minimize corrosion of the 
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nameplate or its fastening means and not contribute to corrosion of the container. The 

nameplate shall include the following information: 

1. Service (e.g. underground, aboveground) 

2. Name and address of container supplier or trade name of container 

3. Water capacity of container in US gallons 

4. Maximum allowable working pressure (MAWP) in psig 

5. Wording that reads “This container shall not contain a product that has a vapor 

pressure in excess of 215 psig at 100ºF” 

6. Outside surface area in square feet 

7. Year of manufacture 

8. Shell thickness and head thickness 

9. Overall length, outside diameter, and head design 

10. Serial Number 

11. ASME Code symbol  

12. Minimum design metal temperature___oF at MAWP ___ psig 

13. Type of construction “W” 

14. Degree of radiography “RT-___” 

F. Connections shall be labeled on the container to designate whether they communicate 

with the vapor or liquid space. The liquid withdrawal line shall be installed in the liquid 

space of the tank without the use of any internal piping. 

G. The PLUMBING SUBCONTRACTOR shall supply an excess flow check valve for the 

pressure gauge connection. 

H. The tank shall have a permanent marking showing the percentage of capacity that is 

indicated by the liquid level gauge and the maximum liquid level allowed. 

I. The tank shall be provided with factory installed saddles or support skirt. The supports 

shall be welded to the tank. The distance between the bottom of tank and bottom of 

saddle shall not exceed 2 inches. 

J. The tank manufacturer shall provide a factory applied paint to the tank and supports. 

The paint shall be suitable for outdoor use. 
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K. After the tank has been pressure tested, the tank shall be dried using nitrogen. After the 

tank has been dried, all connections shall be capped and the tank shall be purged and 

pressurized with nitrogen. The tank shall be shipped with a minimum 10 psi charge.  

2.02 PROPANE REGULATORS 

A. Regulators shall be provided by one of the following manufacturers: 

1. Fisher Controls (Basis of Design) 

2. RegO 

3. Marshall 

4. Approved Equal 

B. Multi-stage regulator shall reduce propane gas pressure from worst-case tank conditions 

to 0.4-0.5 psig for distribution to the lab.   

C. Regulators shall be UL listed and specifically listed for use with liquid propane gas. 

D. Regulators shall be rated for indoor or outdoor use. 

E. Regulators shall contain integral relief valves.  

F. Operating temperature range shall be -20 to 160oF. 

G. Regulators shall have positive draining. When installed per the manufacturer’s 

requirements, condensate shall gravity drain away from the spring case. 

H. Regulators shall be equipped with inlet and outlet taps for calibration and testing. 

I. Regulator relief openings shall be protected from the ingress of insects and debris. 

J. Materials 

1. Body: Zinc or Brass 

2. Nozzle Orifice: Brass 

3. Springs: Steel 

4. Disc Seat: Resilient Rubber 

5. Diaphragm: Resilient Rubber 

2.03 TANK SERVICE VALVES 

A. Service valves shall be provided by Rego, Fisher Controls, Marshall, or approved equal. 
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B. Service valves shall be specifically listed and rated for use with liquid propane with CGA 

510 system connection. 

C. Service valves shall be rated for a minimum of 250 psig. 

D. Gaskets shall be suited for use with propane gas and liquids and shall be made of metal 

or other material confined in metal having a melting point over 1500oF. 

E. Provide with a fixed liquid level gauge.   

F. Materials 

1. Body: Forged Brass 

2. Stem: Brass 

3. Springs: Stainless Steel 

4. Seat Disc: Nylon 

5. O-Ring: Resilient Rubber 

6. Handwheel: Aluminum 

2.04 FILL VALVES 

A. Fill valves shall be provided by Rego, Fisher, Marshall, or approved equal. 

B. Fill valves shall be specifically listed and rated for use with liquid propane. 

C. Fill valve shall be of a double check valve arrangement including an upper check valve 

for filling and a lower check valve for back-pressure.   

D. Fill valve shall include a cap with lanyard. 

E. Materials 

1. Body: Brass 

2. Seat Discs: Resilient Synthetic Rubber 

3. Springs: Stainless Steel 

4. Cap: Plastic 

2.05 LABORATORY GAS VALVE 

A. Laboratory gas valve shall be provided by one of the following manufacturers: 
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and Accessories 

1. Chicago 

2. Zurn 

3. T&S Brass 

4. Approved equal 

B. All-chrome needle valve with serrated nozzle for connecting Bunsen burner hose. 

C. NPT threaded connection to piping. 

D. Valve shall be specifically listed and rated for use with propane, distributed at 0.5 psig. 

E. Valve shall be compliant with ANZI Z21.15b / CSA 9.1b. 

F. Provide valve with 2-1/2 inch cross handle with label indicating “GAS”. 

2.06 PROPANE TANK PROTECTION SHIELD 

A. Provide a painted galvanized sheet metal shield to tanks, valves, and regulators from 

snow and ice.   

B. Shield shall be secured to wall directly above tanks. 

2.07 PROPANE PIPING 

A. Above grade propane piping shall be provided as follows: 

Location Material Thickness Joint 

Type 

Operating 

Pressure 

Design 

Pressure 

Test 

Pressure 

Above Grade 

Upstream of 

two-stage 

regulator 

Carbon 

Steel 

A53 

Sch 40 Welded 180 psig 250 psig 340 psig 

Above Grade 

Downstream of 

final regulator 

Carbon 

Steel 

A53 

Sch 40 Threaded 11-14 

inwg 

1 psig 10 psig 

B. Carbon steel piping shall be painted per specification Section 09900. 

C. Welded steel piping shall comply with the ASME Boiler and Pressure Vessel Code 

Section IX. 
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and Accessories 

PART 3 – EXECUTION 

3.01 INSTALLATION 

A. All equipment and appurtenances shall be installed, connected, and placed into 

satisfactory working order in accordance with the manufacturer’s instructions and details, 

the Contract Drawings, and the requirements of NFPA 54 and 58 with amendments as 

indicated in 248 CMR 4. 

B. The PLUMBING SUBCONTRACTOR shall install a 1/8” neoprene pad between the 

saddle support of the storage tank and the concrete pad. The pad shall fully cover the 

connection between the two. Care shall be taken to ensure that the pad is not damaged 

during tank installation. 

C. Liquid outlet lines on the storage tank shall be provided with internal isolation valves 

installed in the container equipped for remote closure and automatic shutoff using an 

excess flow valve sized in accordance with NFPA 58. 

D. Liquid inlet lines on the storage tank shall be provided with positive shutoff valves 

installed as close as practical to internal backflow check valves designed for the 

intended application. 

E. Vapor outlet lines on the storage tank shall be provided with internal isolation valves 

installed in the container. 

F. Relief valves on the tank shall be vented upwards. The relief valve discharge piping shall 

be sized to relieve full valve flow. The PLUMBING SUBCONTRACTOR shall provide a 

means to prevent the accumulation of rain water or debris from entering the relief piping. 

G. The PLUMBING SUBCONTRACTOR shall furnish and install a strainer on the liquid 

withdrawal line going to the evaporator. The strainer shall be equipped with a magnet for 

iron particle pickup at the vaporizer inlet. 

H. All regulators shall be directly vented to the outside. The discharge outlet shall be 

located not less than 3 feet horizontally away from any building opening below the level 

of the discharge point. The discharge outlet shall be located not less than 5 feet in any 

direction away from any source of ignition, openings into direct vent appliances, or 

mechanical ventilation air intakes. The PLUMBING SUBCONTRACTOR shall not 

combine regulator vent lines. Vent lines shall maintain the vent connection size on the 

regulator and shall not contain any valves or other isolation devices. The discharge 

outlet shall be installed and protected from blockage so it will not be affected by the 

elements or insects. 

I. A sign shall be furnished and installed on the exterior of the propane enclosure.  The 

sign shall be 40 mil aluminum with laminated printing consisting of a white background 

with ½” tall black lettering.  The sign shall be a minimum of 12”x8”.  Sign shall be rated 

for outdoor installation.  The sign shall have the following information: 
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and Accessories 

1. Name and phone number of the LP-gas supplier 

2. Name and phone number of the LP system installer 

3. Name and phone number of the Owner.  PLUMBING SUBCONTRACTOR shall 

coordinate with Owner for name and number of contact. 

3.02 PIPE CLEANING 

A. All propane piping shall be field cleaned by blowing through with clean dry nitrogen.  

Pressure and flow shall be sufficient to remove loose debris from the lines.  Devices 

sensitive to debris, such as regulators and the vaporizer, shall not be purged through.  

The sensitive equipment shall be removed from the line and either replaced with a 

temporary spool piece or the test shall be conducted in stages that sufficiently bypass 

the sensitive equipment.   

3.03 FIELD TESTING 

A. Field tests shall be performed in accordance with Division 01 and any requirements of 

the LP-gas company. 

B. Piping shall be pressure tested in accordance with the required pressure indicated in this 

specification.  Test shall be conducted with dry nitrogen.  Test shall be held for a 

minimum of 1 hour and for an additional hour for every 100 feet of piping being tested.  

All joints shall be checked with a soap solution for bubbles.  Failure of any joint shall 

result in the failure of the test.  All failed tests shall result in the deficiencies being 

corrected and system retested until it passes at no additional cost to the project.   

C. The PLUMBING SUBCONTRACTOR shall be responsible for coordinating with the local 

propane utility and performing any additional tests required to permit the system to be 

filled.   

END OF SECTION 
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DIVISION 22 

PLUMBING 

(Filed Sub Bid Required) 

 

SECTION 22 11 13 

FACILITY WATER DISTRIBUTION PIPING 

PART 1 – GENERAL 

1.01 FILED SUB-BID REQUIREMENTS 

A. This Section is part of the filed sub-bid for Division 22 – Plumbing. See Section 22 05 00. 

1.02 DESCRIPTION 

A. Domestic water systems, including piping, equipment and all necessary accessories as 

designated in this Section. 

B. A complete listing of all acronyms and abbreviations are included in Section 22 05 00 − 

Basic Plumbing Requirements. 

1.03 RELATED WORK  

A. Section 00 72 00 − General Conditions 

B. Section 01 33 00 − Submittal Procedures 

C. Section 01 73 23 − Anchorage and Bracing of Non-Structural Components 

D. Section 01 75 00 − Checkout and Startup Procedures 

E. Section 07 84 00 − Firestopping 

F. Section 07 90 00 − Joint Fillers, Sealants and Caulking 

G. Section 09 90 00 − Painting 

H. Section 01 73 23 – Anchorage and Bracing of Non-Structural Components 

I. Section 22 05 00 − Basic Plumbing Requirements 

J. Section 22 05 19 – Meters and Gauges for Plumbing Piping 

K. Section 22 05 29 – Hangers and Supports for Plumbing Piping and Equipment 
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L. Section 22 05 53 – Identification for Plumbing Piping and Equipment 

M. Section 22 11 19 – Facility Water Distribution Piping Specialties 

N. Section 22 31 11 – Packaged Laboratory Water Purification System 

O. Section 22 33 00 – Electric Water Heaters 

P. Section 22 40 00 – Plumbing Fixtures 

Q. Section 22 45 00 – Emergency Fixtures 

1.04 APPLICABLE PUBLICATIONS 

A. The publications listed below form a part of this specification to the extent referenced. 

The publications are referenced in the text by the basic designation only.  

B. American Society of Mechanical Engineers (ASME): 

1. A13.1 − Scheme for Identification of Piping Systems 

2. B16.3 − Malleable Iron Threaded Fittings: Classes 150 and 300 

3. B16.9 − Factory-Made Wrought Buttwelding Fittings 

4. B16.11 − Forged Fittings, Socket-Welding and Threaded 

5. B16.12 − Cast Iron Threaded Drainage Fittings 

6. B16.15 − Cast Copper Alloy Threaded Fittings: Classes 125 and 250 

7. B16.18 − Cast Copper Alloy Solder Joint Pressure Fittings 

8. B16.22 − Wrought Copper and Copper Alloy Solder-Joint Pressure Fittings 

9. B16.24 − Cast Copper Alloy Pipe Flanges and Flanged Fittings: Classes 150, 300, 

600, 900, 1500, and 2500 

10. B16.51 − Copper and Copper Alloy Press-Connect Fittings 

11. ASME Boiler and Pressure Vessel Code  

12. BPVC Section IX-2015 Welding, Brazing, and Fusing Qualifications  

C. American Society of Sanitary Engineers (ASSE): 

1. 1010 − Performance Requirements for Water Hammer Arresters 
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D. American Society for Testing and Materials (ASTM): 

1. A47/A47M − Standard Specification for Ferritic Malleable Iron Castings 

2. A53/A53M − Standard Specification for Pipe, Steel, Black and Hot-Dipped, Zinc-

Coated, Welded and Seamless 

3. A183 − Standard Specification for Carbon Steel Track Bolts and Nuts 

4. A269/A269M − Standard Specification for Seamless and Welded Austenitic 

Stainless Steel Tubing for General Service 

5. A312/A312M − Standard Specification for Seamless, Welded, and Heavily Cold 

Worked Austenitic Stainless Steel Pipes 

6. A403/A403M − Standard Specification for Wrought Austenitic Stainless Steel 

Piping Fittings 

7. A536 − Standard Specification for Ductile Iron Castings 

8. A733 − Standard Specification for Welded and Seamless Carbon Steel and 

Austenitic Stainless Steel Pipe Nipples 

9. B32 − 1Standard Specification for Solder Metal 

10. B43 − Standard Specification for Seamless Red Brass Pipe, Standard Sizes 

11. B61 (R2013) − Standard Specification for Steam or Valve Bronze Castings 

12. B62 − Standard Specification for Composition Bronze or Ounce Metal Castings 

13. B75/B75M − Standard Specification for Seamless Copper Tube 

14. B88 − Standard Specification for Seamless Copper Water Tube 

15. B584 − Standard Specification for Copper Alloy Sand Castings for General 

Applications 

16. B687 − Standard Specification for Brass, Copper, and Chromium-Plated Pipe 

Nipples 

17. C919 − Standard Practice for Use of Sealants in Acoustical Applications 

18. D1785 − Standard Specification for Poly (Vinyl Chloride) (PVC) Plastic Pipe, 

Schedules 40, 80, and 120 

19. D2000 −Standard Classification System for Rubber Products in Automotive 

Applications 
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20. D2564 − Standard Specification for Solvent Cements for Poly (Vinyl Chloride) 

(PVC) Plastic Piping Systems 

21. D2657 − Standard Practice for Heat Fusion Joining of Polyolefin Pipe and Fittings 

22. ASTM D 2765 − Test Methods for Determination of Gel Content and Swell Ratio of 

Crosslinked Ethylene Plastics. 

23. ASTM D 6394 − Specification for Sulfone Plastics (SP). 

24. ASTM E 84 − Standard Test Method for Surface Burning Characteristics of 

Building Materials. 

25. ASTM E 119 − Standard Test Methods for Fire Tests of Building Construction and 

Materials. 

26. ASTM E 814 − Standard Test Method for Fire Tests of Through-Penetration Fire 

Stops. 

27. ASTM F 876 − Standard Specification for Crosslinked Polyethylene (PEX) Tubing. 

28. ASTM F 877 − Standard Specification for Crosslinked Polyethylene (PEX) Plastic 

Hot- and Cold-Water Distribution Systems. 

29. ASTM F 1960 − Standard Specification for Cold Expansion Fittings with PEX 

Reinforcing Rings for Use with Crosslinked Polyethylene (PEX) Tubin 

30. D2855 − Standard Practice for Making Solvent-Cemented Joints with Poly (Vinyl 

Chloride) (PVC) Pipe and Fittings 

31. D4101 − Standard Specification for Polypropylene Injection and Extrusion 

Materials 

32. E1120 − Standard Specification for Liquid Chlorine 

33. E1229 − Standard Specification for Calcium Hypochlorite 

34. F2389 − Standard Specification for Pressure-rated Polypropylene (PP) Piping 

Systems 

35. F2620 − Standard Practice for Heat Fusion Joining of Polyethylene Pipe and 

Fittings 

36. F2769 − Standard Specification for Polyethylene of Raised Temperature (PE-RT) 

Plastic Hot and Cold-Water Tubing and Distribution Systems 

E. American Water Works Association (AWWA): 
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1. C110 − Ductile-Iron and Gray-Iron Fittings 

2. C151 − Ductile Iron Pipe, Centrifugally Cast 

3. C153 − Ductile-Iron Compact Fittings 

4. C203 − Coal-Tar Protective Coatings and Linings for Steel Water Pipelines − 

Enamel and Tape − Hot Applied 

5. C213 − Fusion-Bonded Epoxy Coating for the Interior and Exterior of Steel Water 

Pipelines 

6. C651 − Disinfecting Water Mains 

F. American Welding Society (AWS): 

1. A5.8M/A5.8 − Specification for Filler Metals for Brazing and Braze Welding 

G. Code of Massachusetts Regulations (CMR): 

1. 248 CMR 10.00 – Uniform State Plumbing Code  

H. Manufacturers Specification Society (MSS): 

1. SP-58 − Pipe Hangers and Supports - Materials, Design, Manufacture, Selection, 

Application, and Installation 

2. SP-72 − Ball Valves with Flanged or Butt-Welding Ends for General Service 

3. SP-110 − Ball Valves Threaded, Socket-Welding, Solder Joint, Grooved and 

Flared Ends 

I. NSF International (NSF): 

1. 14 − Plastics Piping System Components and Related Materials 

2. 61 − Drinking Water System Components – Health Effects 

3. 372 − Drinking Water System Components – Lead Content 

J. Plumbing and Drainage Institute (PDI): 

1. PDI-WH 201 − Water Hammer Arrestors 

K. Department of Veterans Affairs: 

1. H-18-8 − Seismic Design Handbook 
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1.05 SUBMITTALS 

A. Submittals, including number of required copies, shall be submitted in accordance with 

Section 01 33 00 − Submittal Procedures. 

B. Information and material submitted under this Section shall be marked “SUBMITTED 

UNDER SECTION 22 11 13 − FACILITY WATER DISTRIBUTION PIPING”, with 

applicable paragraph identification. 

C. Manufacturer's Literature and Data including: Full item description and optional features 

and accessories. Include dimensions, weights, materials, applications, standard 

compliance, model numbers, size, and capacity. 

1. All items listed in Part 2 - Products. 

D. Complete operating and maintenance manuals including wiring diagrams, technical data 

sheets and information for ordering replacement parts: 

1. Include complete list indicating all components of the systems. 

2. Include complete diagrams of the internal wiring for each item of equipment. 

3. Diagrams shall have their terminals identified to facilitate installation, operation and 

maintenance. 

4. Refer to section 01 78 23 – Operation and Maintenance Data for additional 

requirements. 

1.06 QUALITY ASSURANCE 

A. A certificate shall be submitted prior to welding of steel piping showing the Welder’s 

certification. The certificate shall be current and no more than one year old. Welder’s 

qualifications shall be in accordance with ASME BPVC Section IX. 

B. All grooved joint couplings, fittings, valves, and specialties shall be the products of a 

single manufacturer. Grooving tools shall be by the same manufacturer as the groove 

components. 

C. All pipe, couplings, fittings, and specialties shall bear the identification of the 

manufacturer and any markings required by the applicable referenced standards. 

D. Water system components associated with the water heating systems shall be included 

in the commissioning process.  Refer to Section 01 91 00 – Building Systems 

Commissioning.  
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1.07 SPARE PARTS 

A. For mechanical press-connect fittings, provide tools required for each pipe size used at 

the facility. 

1.08 AS-BUILT DOCUMENTATION 

A. Submit manufacturer’s literature and data updated to include submittal review comments 

and any equipment substitutions. 

B. Submit operation and maintenance data updated to include submittal review comments, 

substitutions and construction revisions shall be // in electronic version on compact disc 

or DVD inserted into a three ring binder. All aspects of system operation and 

maintenance procedures, including piping isometrics, wiring diagrams of all circuits, a 

written description of system design, control logic, and sequence of operation shall be 

included in the operation and maintenance manual. The operations and maintenance 

manual shall include troubleshooting techniques and procedures for emergency 

situations. Notes on all special systems or devices shall be included. A list of 

recommended spare parts (manufacturer, model number, and quantity) shall be 

furnished. Information explaining any special knowledge or tools the owner will be 

required to employ shall be inserted into the As-Built documentation. 

C. The PLUMBING SUBCONTRACTOR shall maintain as-built drawings of each completed 

phase for verification; and, shall provide the complete set at the time of final systems 

certification testing. As-built drawings are to be provided, and a copy of them in Revit 

2022 provided on compact disk or DVD. Should the PLUMBING SUBCONTRACTOR 

engage the testing company to provide as-built or any portion thereof, it shall not be 

deemed a conflict of interest or breach of the ‘third party testing company’ requirement. 

D. Certification documentation shall be provided to Owner’s Representative 10 working 

days prior to submitting the request for final inspection. The documentation shall include 

all test results, the names of individuals performing work for the testing agency on this 

project, detailed procedures followed for all tests, and certificate if applicable that all 

results of tests were within limits specified. If a certificate is not available, all 

documentation shall be on the Certifier’s letterhead. 

PART 2 – PRODUCTS  

2.01 MATERIALS 

A. Material or equipment containing a weighted average of greater than 0.25 percent lead 

are prohibited in any potable water system intended for human consumption and shall 

be certified in accordance with NSF 61 or NSF 372. Endpoint devices used to dispense 

water for drinking shall meet the requirements of NSF 61, Section 9. 
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B. Plastic pipe, fittings, and solvent cement shall meet NSF 14 and shall be NSF listed for 

the service intended. 

2.02 COPPER TUBE AND FITTINGS 

A. Pressure Copper Tubing: ASTM B88, hard-drawn, Type K or L 

1. Press-Connect Fittings/Joints for Copper Pressure Piping: 

a. Reference: ASME B16.51, ASTM F3226. 

b. Basis of Design: Viega Pro Press, or approved equal. 

c. NPS 2 and Smaller: Wrought-copper fitting with EPDM O-ring seal in each 

end. 

d. NPS 2-1/2 to NPS 4: Bronze fitting with stainless-steel grip ring and EPDM 

O-ring seal in each end. 

2. Solder/Threaded Fittings/Joints for Copper Pressure Piping:  

a. Wrought copper, ASME B16.22, ASTM B75. 

b. Cast copper, ASME B16.18, ASTM B62. 

c. Solder metal, ASTM B32, NSF-61. 

B. Cast Copper Alloy Flanges: ASME B16.24, Class 150, with solder-joint end. Furnish 

Class 300 flanges if required to match piping or flanged equipment and valves. 

C. Copper Unions: MSS SP-123, cast-copper-alloy, hexagonal-stock body with ball-and-

socket, metal-to-metal seating surfaces, and solder-joint or threaded ends. 

D. Where indicated in the Drawings or specified in this Specification, a corrosion resistant 

coating shall be applied to protect copper piping from degradation.  The coating shall be 

field applied prior to installation of pipe covering or insulation.  The coating shall be UV 

resistant and shall be specifically listed for use on copper pipe for the protection from 

corrosion due to exposure chemical fumes.   

1. Acceptable manufacturers include Bronz-Glow’s SPC-Clear coating, Incralac, 

Blygold, or approved equal.  

2.03 DUCTILE-IRON PIPE AND FITTINGS 

A. All ductile iron piping installed as part of the PLUMBING SUBCONTRACT shall be 

furnished and installed in accordance with Section 40 05 19 – Ductile Iron Piping and 

shall be furnished with flanged connections. 
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B. Dielectric insulating kits shall be furnished and installed when transitioning with non-

ferrous piping materials such as copper. 

2.04 PVC PIPE AND FITTINGS 

A. PVC pipe and fittings shall only be permitted for use where shown on the drawings.  

B. PVC, Schedule 40 Pipe: ASTM D 1785. 

1. PVC, Schedule 40 Socket Fittings: ASTM D 2466. 

C. PVC, Schedule 80 Pipe: ASTM D 1785. 

1. PVC, Schedule 80 Socket Fittings: ASTM D 2467. 

2. PVC, Schedule 80 Threaded Fittings: ASTM D 2464. 

2.05 CPVC PIPE AND FITTINGS 

A. CPVC pipe and fittings shall only be permitted for use where indicated on the drawings. 

B. A. CPVC Schedule 40 Pipe: ASTM F441/F 441M.  

1. CPVC Schedule 40 Fittings: ASTM F438, socket type.  

2. CPVC Schedule 80 Fittings: ASTM F439, socket, ASTM F437, threaded, ASTM 

F439, socket type or ASTM F437, threaded type. 

2.06 PEX PIPE AND FITTINGS  

A. PEX pipe and fittings shall only be permitted for use where indicated on the drawings. 

B. PEX-a (Engel-method crosslinked polyethylene) piping: ASTM F 876 and F877 

(CAN/CSA-B137.5) by Uponor.  

C. PEX-a Fittings: elbows, adapters, couplings, plugs, tees and multi-port tees (1/2 inch 

through 3 inch nominal pipe size): ASTM F1960 cold-expansion fitting manufactured 

from the following material types: 

1. UNS No. C69300 lead-free (LF) brass. 

2. UNS No. C27453 lead-free (LF) brass. 

3. 20% Glass-filled Polysulfone as specified in ASTM D 6394. 

4. Unreinforced Polysulfone (Group 01, Class 1, Grade 2) as specified in ASTM D 

6394. 
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5. Polyphenylsulfone (Group 03, Class 1, Grade 2) as specified in ASTM D 6394. 

6. Blend of polyphenylsulfone (55-80%) and unreinforced Polysulfone (REM.) as 

specified in ASTM D 6394. 

7. Reinforcing cold-expansion rings shall be manufactured from the same source as 

PEX-a piping manufacturer and marked "F1960". 

D. Pre-sleeved piping (1/2 inch (16mm) through 3/4 inch (20mm) nominal pipe size): PEX-a 

piping, with a high-density polyethylene (HDPE) corrugated sleeve. 

E. Pre-insulated piping (1/2 inch (16mm) through 2 inch (50mm) nominal pipe size): PEX-a 

piping, with a closed-cell polyethylene foam insulation. 

F. Multi-port tees: multiple-outlet fitting complying with ASTM F 877 (CAN/CSA B137.5); 

with ASTM F 1960 inlets and outlets. 

1. Engineered polymer branch multi-port tee. 

2. Engineered polymer flow-through multi-port tee. 

3. Engineered polymer commercial branch multi-port tee. 

4. Engineered polymer commercial branch multi-port elbow. 

5. Engineered polymer commercial flow-through multi-port tee. 

G. Manifolds: multiple-outlet assembly complying with ASTM F 877 (CAN/CSA B137.5); 

with ASTM F 1960 outlets. 

1. Engineered polymer valved manifold. 

2. Engineered polymer valveless manifold. 

3. Lead - free copper branch manifold. 

4. Lead-free copper valved manifold.  

2.07 TRAP PRIMER WATER PIPING 

A. Pipe: Copper tube, ASTM B88, type K, hard drawn. 

B. Fittings: Bronze castings conforming to ASME B16.18 Solder joints. 

C. Solder: ASTM B32 alloy type Sb5. Provide non-corrosive flux. 
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2.08 DIELECTRIC FITTINGS 

A. Provide dielectric couplings or unions between pipe of dissimilar metals and below grade 

and above metal piping.  

2.09 STERILIZATION CHEMICALS 

A. Hypochlorite: ASTM E1120. 

B. Liquid Chlorine: ASTM E1229. 

2.10 TRANSITION FITTINGS 

A. PEX-to-Metal Transition Fittings: 

1. Manufacturers: Provide fittings from the same manufacturer of the piping. 

2. PEX-a to Threaded Brass Transition: One-piece brass fitting with male or female 

threaded adapter and ASTM F 1960 cold-expansion end, with PEX-a reinforcing 

cold-expansion ring. 

3. PEX-a to Brass Sweat Transition: One-piece brass fitting with sweat adapter and 

ASTM F 1960 cold-expansion end, with PEX-a reinforcing cold-expansion ring. 

4. PEX-a to Flange Transition: Two-piece fitting with one steel flange conforming to 

ASME B 16.5and one lead free (LF) brass adapter conforming to ASTM F 1960. 

5. PEX-a to Groove Transition: One-piece lead free (LF) brass fitting with one CSA 

B242-05 groove end in either iron pipe size (IPS) or copper tube size (CTS) and 

one ASTM F1960 cold-expansion end, with PEX-a reinforcing cold-expansion ring. 

6. PEX-a to Water Meter Transition: Two-piece fitting with one NPSM union thread 

and one ASTM F 1960 cold-expansion end, with PEX-a reinforcing cold-expansion 

ring. 

7. PEX-a to Copper Press Transition: One-piece lead free (LF) brass fitting with one 

ASME B16.51 copper press end and one ASTM F1960 cold-expansion end, with 

PEX-a reinforcing cold-expansion ring. 

B. PEX-to-Thermoplastic Transition Fittings: 

1. PEX-a to CPVC Transition: Thermoplastic fitting with one spigot or socket end and 

one ASTM F 1960 cold-expansion end, with PEX-a reinforcing cold-expansion 

ring. 
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PART 3 – EXECUTION 

3.01 INSTALLATION 

A. General: Comply with the International Plumbing Code and the following: 

1. Install branch piping for water from the piping system and connect to all fixtures, 

valves, cocks, outlets, casework, cabinets and equipment, including those 

furnished by the Owner or specified in other sections. 

2. Pipe shall be round and straight. Cutting shall be done with proper tools. Pipe, 

except for plastic and glass, shall be reamed to remove burrs and a clean smooth 

finish restored to full pipe inside diameter. 

3. All pipe runs shall be laid out to avoid interference with other work/trades. 

4. Install union and shut-off valve on pressure piping at connections to equipment. 

5. Install chrome plated cast brass escutcheon with set screw at each wall, floor and 

ceiling penetration in exposed finished locations and within cabinets and millwork. 

6. Penetrations: 

a. Firestopping: Where pipes pass through fire partitions, fire walls, smoke 

partitions, or floors, install a fire stop that provides an effective barrier 

against the spread of fire, smoke, and gases as specified in Section 07 84 

00 − Firestopping. Completely fill and seal clearances between raceways 

and openings with the firestopping materials. 

b. Waterproofing: At floor penetrations, completely seal clearances around the 

pipe and make watertight with sealant as specified in Section 07 90 00 − 

Joint Fillers, Sealants and Caulking. Bio-based materials shall be utilized 

when possible. 

c. Acoustical sealant: Where pipes pass through sound rated walls, seal 

around the pipe penetration with an acoustical sealant that is compliant with 

ASTM C919. 

7. Mechanical press-connect fitting connections shall be made in accordance with the 

manufacturer’s installation instructions. The tubing shall be fully inserted into the 

fitting and the tubing marked at the shoulder of the fitting. The fitting alignment 

shall be checked against the mark on the tubing to assure the tubing is fully 

engaged (inserted) in the fitting. Ensure the tube is completely inserted to the 

fitting stop (appropriate depth) and squared with the fitting prior to applying the 

pressing jaws onto the fitting. The joints shall be pressed using the tool(s) 

approved by the manufacturer. Minimum distance between fittings shall be in 

accordance with the manufacturer’s requirements. When the pressing cycle is 
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complete, visually inspect the joint to ensure the tube has remained fully inserted, 

as evidenced by the visible insertion mark. 

B. Domestic Water piping shall conform to the following: 

1. Grade all lines to facilitate drainage. Provide drain valves at bottom of risers and 

all low points in system. Design domestic hot water circulating lines with no traps. 

2. Connect branch lines at bottom of main serving fixtures below and pitch down so 

that main may be drained through fixture. Connect branch lines to top of main 

serving only fixtures located on floor above. 

C. Copper piping installed in chemical storage rooms and the chemical corridor shall be 

coated with the protective coating specified herein.  The piping shall be thoroughly 

cleaned and prepared prior to application of coating, in accordance with the 

manufacturer’s instructions.  The coating shall be fully cured prior to installation of 

insulation. 

3.02 PIPING SCHEDULE 

A. Refer to schedule in plumbing drawings. 

3.03 TESTS 

A. General: Test system either in its entirety or in sections. Submit testing plan to Owner’s 

Representative 10 working days prior to test date. 

B. Potable Water System: Test after installation of piping and domestic water heaters, but 

before piping is concealed, before covering is applied, and before plumbing fixtures are 

connected. Fill systems with water and maintain hydrostatic pressure of 150 psig gauge 

for two hours. No decrease in pressure is allowed. Provide a pressure gauge with a 

shutoff and bleeder valve at the highest point of the piping being tested. Pressure gauge 

shall have 1 psig increments. 

C. All Other Piping Tests: Test new installed piping under 1-1/2 times actual operating 

conditions and prove tight. 

D. The test pressure shall hold for the minimum time duration required by the applicable 

plumbing code or authority having jurisdiction. 

E. Hydrostatic testing shall be completed prior to insulating piping and prior to enclosing 

within walls or ceilings. 
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3.04 FLUSHING AND STERILIZATION  

A. After tests have been successfully completed, thoroughly flush and sterilize the interior 

domestic water distribution system in accordance with AWWA C651. 

B. Use liquid chlorine or hypochlorite for sterilization. 

END OF SECTION 
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Specialties 

DIVISION 22 

PLUMBING 

(Filed Sub Bid Required) 

 

SECTION 22 11 19 

FACILITY WATER DISTRIBUTION PIPING SPECIALTIES 

PART 1 – GENERAL 

1.01 FILED SUB-BID REQUIREMENTS 

A. This Section is part of the filed sub-bid for Division 22 – Plumbing. See Section 22 05 00. 

1.02 SUMMARY 

A. This Section includes the following domestic water piping specialties: 

1. Vacuum breakers 

2. Pressure reducing valves 

3. Backflow preventers 

4. Balancing valves 

5. Ball valves 

6. Gate valves 

7. Check valves 

8. Strainers 

9. Outlet boxes 

10. Hose bibbs 

11. Wall hydrants 

12. Roof hydrants 

13. Drain valves 

14. Water hammer arresters 
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Specialties 

15. Trap-seal primers 

16. Flexible pipe joints 

17. Pressure tanks 

18. Access doors 

19. Non-Emergency Thermostatic Mixing Valves 

20. Hose Racks 

21. Domestic hot water expansion tanks 

22. Process water modulating flow control valves 

1.03 RELATED SECTION: 

A. Section 00 72 00 − General Conditions 

B. Section 01 33 00 − Submittal Procedures 

C. Section 01 75 00 − Checkout and Startup Procedures 

D. Section 01 79 00 – Instruction of Owner’s Personnel 

E. Section 01 91 00 – Building Systems Commissioning 

F. Section 22 05 00 – Basic Plumbing Requirements 

G. Section 22 05 29 – Hangers and Supports for Plumbing Piping and Equipment 

H. Section 22 05 53 – Identification for Plumbing Piping and Equipment 

I. Section 22 33 00 – Electric Water Heaters 

J. Section 22 40 00 – Plumbing Fixtures 

K. Section 22 45 00 – Emergency Fixtures 

L. Section 23 09 00 – HVAC Automatic Temperature Controls  

1.04 PERFORMANCE REQUIREMENTS 

A. Minimum Working Pressure for Domestic Water Piping Specialties: 125 psig, unless 

otherwise indicated. 
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Specialties 

1.05 SUBMITTALS 

A. Product Data: For each type of product indicated. 

B. Shop Drawings: Diagram power, signal, and control wiring. 

C. Field quality-control test reports. 

D. Operation and Maintenance Data: For domestic water piping specialties to include 

operation, and maintenance manuals.  Refer to section 01 78 23 – Operation and 

Maintenance Data for additional requirements. 

1.06 QUALITY ASSURANCE 

A. All components purchased and installed shall be listed in the Massachusetts database of 

Accepted Plumbing Products, under the Commonwealth’s Division of Occupational 

Licensure website.   

B. Electrical Components, Devices, and Accessories: Listed and labeled as defined in 

NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction, 

and marked for intended use. 

C. NSF Compliance: 

1. Comply with NSF 14, Plastics Piping Components and Related Materials, for 

plastic domestic water piping components. 

2. Comply with NSF 61, Drinking Water System Components − Health Effects; 

Sections 1 through 9. 

D. Water system components associated with the water heating systems shall be included 

in the commissioning process.  Refer to Section 01 91 00 – Building Systems 

Commissioning.  

PART 2 – PRODUCTS 

2.01 GENERAL 

A. Facility water distribution piping specialties installed in the domestic water and process 

water systems shall carry an NSF-61 certification.   

2.02 VACUUM BREAKERS 

A. Pipe-Applied, Atmospheric-Type Vacuum Breakers: 

1. Manufacturers: 
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Specialties 

a. Zurn 

b. Watts 

c. Conbraco  

d. FEBCO 

2. Standard: ASSE 1001. 

3. Size: NPS 1/4 to NPS 3, as required to match connected piping. 

4. Body: Bronze. 

5. Inlet and Outlet Connections: Threaded. 

6. Finish: Chrome plated. 

B. Hose-Connection Vacuum Breakers: 

1. Manufacturers: 

a. Zurn 

b. Watts 

c. Conbraco  

2. Standard: ASSE 1011. 

3. Body: Bronze, nonremovable, with manual drain. 

4. Outlet Connection: Garden-hose threaded complying with ASME B1.20.7. 

5. Finish: Chrome or Rough bronze. 

C. Pressure Vacuum Breakers: 

1. Manufacturers: 

a. Zurn 

b. Watts 

c. Conbraco  

d. FEBCO 

2. Standard: ASSE 1020. 
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Specialties 

3. Operation: Continuous-pressure applications. 

4. Pressure Loss: 5 psig maximum, through middle 1/3 of flow range. 

5. Accessories: 

a. Valves: Ball type, on inlet. 

D. Laboratory-Faucet Vacuum Breakers: 

1. Manufacturers: 

a. Zurn 

b. Watts 

c. Conbraco  

2. Standard: ASSE 1035. 

3. Size: NPS 1/4 or NPS 3/8 matching faucet size. 

4. Body: Bronze. 

5. End Connections: Threaded. 

6. Finish: Chrome plated. 

E. Spill-Resistant Vacuum Breakers: 

1. Manufacturers: 

a. Conbraco  

b. Watts Industries 

c. Zurn 

2. Standard: ASSE 1056. 

3. Operation: Continuous-pressure applications. 

4. Accessories: 

a. Valves: Ball type, on inlet. 
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Specialties 

2.03 PRESSURE REDUCING VALVES 

A. Balanced Piston Pressure Reducing Valve for pressure control in flow and no-flow 

conditions: 

1. Manufacturers: 

a. Zurn 

b. Watts 

c. Conbraco  

B. Standards: ASSE 1003 and ANSI/NSF-61  

C. Operation: Suitable for reducing pressure from a maximum supply pressure of 300 psig 

down to a field-adjustable outlet pressure of 25 - 75 psig. 

D. Construction:  

1. Low-lead bronze and brass body. 

2. Stainless steel fasteners. 

3. Stainless steel spring and elastomeric diaphragm.  Designed for contact with 

potable water in accordance with NSF-61. 

4. Available in sizes from 1/2-inch to 3-inch.   

E. Provide with strainer where specified on drawings. 

2.04 BACKFLOW PREVENTERS 

A. Reduced Pressure Zone Assembly (RPZA) Backflow Preventers: 

1. Manufacturers: 

a. Watts 

b. Ames 

c. FEBCO 

2. Standard: ASSE 1013 or 1047 and AWWA C511. 

3. Operation: Continuous-pressure applications. 

4. Pressure Loss: 12 psi maximum, through middle 1/3 of flow range. 
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Specialties 

5. Provide with associated air gap fitting.  

6. NPS 2 and smaller: 

a. Bronze body construction with stainless steel cover bolts and silicon rubber 

disc in both check valves and relief valve.  Three screwdriver operated ball 

valve test cocks tapped into RPZ body.  

b. Replaceable polymer seats for check valves. 

c. Captured springs on check valves.  

d. Ball valves with stainless steel handles for isolation on upstream and 

downstream ends, with ball valve test cock on upstream isolation ball valve. 

e. Suitable for pressures up to 175 psig and temperature range of 33-180°F. 

f. Watts 009 M3 as basis of design. 

7. NPS 2-1/2” and larger: 

a. Epoxy coated cast iron body construction with stainless steel seats, disc 

holders, and trim.  Three bronze ball valve test cocks tapped into RPZ body.  

Coating shall comply with AWWA C550. 

b. Replaceable stainless steel seats and rubber discs.  

c. Resilient seated OS&Y gate valve for isolation on upstream and downstream 

ends, with test cock on upstream isolation valve. 

d. Suitable for pressures up to 175 psig and temperature range of 33-140°F. 

e. Watts 957-FS as basis of design. 

B. Double Check Valve Assembly (DCVA) Backflow Preventers: 

1.  Manufacturers: 

a. Watts 

b. Ames 

c. FEBCO 

2. Standard: ASSE 1015 or 1048 and AWWA C510. 

3. Operation: Continuous-pressure applications. 
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Specialties 

4. Pressure Loss: 4 psi maximum, through middle 1/3 of flow range. 

5. NPS 2 and smaller: 

a. Bronze body construction with stainless steel cover bolts and silicon rubber 

disc in both check valves.  Three screwdriver operated ball valve test cocks 

tapped into DCVA body.  

b. Captured springs on check valves.  

c. Ball valves with stainless steel handles for isolation on upstream and 

downstream ends, with ball valve test cock on upstream isolation ball valve. 

d. Suitable for pressures up to 175 psig and temperature range of 33-180°F. 

e. Watts 007 as basis of design. 

6. NPS 2-1/2” and larger: 

a. 300 series housing with two torsion spring check valves. Three bronze ball 

valve test cocks tapped into DCVA body.   

b. Top access cover for interior of assembly with two-bolt grooved style 

coupling for ease of maintenance.  

c. Check valves of Noryl thermoplatic construction with stainless steel hinge 

pins and cam arms.    

d. Resilient seated OS&Y gate valve for isolation on upstream and downstream 

ends, with test cock on upstream isolation valve. 

e. Auxiliary line with 5/8” x 3/4" water meter and DCVA.  Auxiliary line shall be 

constructed of copper piping, provided with lead free threaded fittings and 

lead free isolation ball valves. 

f. Suitable for pressures up to 175 psig and temperature range of 33-110°F. 

g. Watts 774 DCDA as basis of design. 

2.05 HOT WATER RECIRCULATION BALANCING VALVES 

A. Automatic Balancing Valves: 

1. Manufacturers: 

a. Caleffi 

b. Viega 
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c. Watts 

2. Body: DZR lead-free Brass (NSF 61 compliant) 

3. Flow Control: Stainless steel ball or disc. 

4. Size: Same as connected piping, but not larger than NPS 2. 

5. Pressure Rating: 150 CWP. 

6. Setting Range: 105-150°F. 

7. Seats and Seals: Replaceable. 

8. End Connections: Solder joint or threaded. 

9. Handle: Vinyl-covered steel. 

10. Accuracy: plus or minus 5% 

2.06 BALL VALVES 

A. Valves for isolation, drainage, and manual venting: 

1. Manufacturers: 

a. Conbraco 

b. Watts 

c. Webstone 

2. Body: Bronze (NSF 61 compliant) 

3. Flow Control: Full port stainless steel or chrome-plated brass ball with PTFE seat. 

4. Pressure Rating: 150 CWP minimum rating from manufacturer. 

5. Stem: Blow-out proof stainless steel. 

6. End Connections: Threaded, press-connect, or solder.  

7. Handle: Vinyl-covered stainless steel.  

2.07 SERVICE ENTRANCE GATE VALVES 

A. Solid wedge, outside screw and yoke gate valves shall be utilized for facility water 

service entrances.  The valve shall be suitable for factory or field installation of a tamper 

switch that will be tied into the fire alarm system. 
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Specialties 

B. Manufacturers: 

1. Watts 

2. Mueller 

3. Zurn 

4. Approved Equal 

C. Valve construction shall include an epoxy coated iron body with bolted bonnet and 

flanged ends, rated for a working pressure of no less than 200 psig. 

D. Valve shall be NSF-61/372 certified, FM approved, and UL listed.   

2.08 CHECK VALVES 

A. Y-pattern lead-free swing check valves shall be provided for hot water recirculation 

pumps at other locations shown on the drawings. 

1. Manufacturers: 

a. Webstone 

b. Conbraco 

c. Red White  

2. Pressure Rating: 125 psig minimum, unless otherwise indicated. 

3. Body: Lead-free brass. 

4. Disc: Lead free brass. 

5. Seat: Metal with PTFE seal 

2.09 STRAINERS 

A. Y-Pattern Strainers: 

1. Manufacturers: 

a. Zurn 

b. Watts 

c. Conbraco 

2. Pressure Rating: 125 psig minimum, unless otherwise indicated. 
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Specialties 

3. Body: Bronze for NPS 2 and smaller; cast iron with interior lining complying with 

AWWA C550 or FDA-approved, epoxy coating for NPS 2-1/2 and larger. 

4. End Connections: Threaded for NPS 2 and smaller; flanged for NPS 2-1/2 and 

larger. 

5. Screen: Stainless steel with round perforations, unless otherwise indicated. 

6. Perforation Size: 

a. Strainers NPS 2 and Smaller: 0.020 inch. 

b. Strainers NPS 2-1/2 to NPS 4: 0.045 inch. 

c. Strainers NPS 5 and Larger: 0.10 inch. 

7. Drain: Factory-installed, hose-end drain valve. 

2.10 OUTLET BOXES 

A. Clothes Washer Outlet Boxes: 

1. Manufacturers: 

a. Acorn Engineering Company. 

b. Guy Gray Manufacturing Co., Inc. 

c. IPS Corporation. (Guy Gray) 

d. Oatey. 

e. Symmons Industries, Inc. 

f. Watts Industries, Inc.; Water Products Div. 

g. Whitehall Manufacturing; a div. of Acorn Engineering Company. 

h. Zurn Plumbing Products Group. 

2. Mounting: Recessed. 

3. Material and Finish: Epoxy-painted-steel box and faceplate. 

4. Faucet: Combination, valved fitting or separate hot- and cold-water, valved fittings 

complying with ASME A112.18.1. Include garden-hose thread complying with 

ASME B1.20.7 on outlets. 

5. Supply Shutoff Fittings: NPS 1/2 ball valves and NPS 1/2 copper, water tubing. 
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Specialties 

6. Drain: NPS 2 standpipe and P-trap for direct waste connection to drainage piping. 

B. Icemaker Outlet Boxes: 

1. Manufacturers: 

a. Acorn Engineering Company. 

b. IPS Corporation. (Guy Gray) 

c. Oatey. 

2. Mounting: Recessed. 

3. Material and Finish: Epoxy-painted-steel box and faceplate. 

4. Faucet: Valved fitting complying with ASME A112.18.1. Include NPS 1/2 or smaller 

copper tube outlet. 

5. Supply Shutoff Fitting: NPS 1/2 ball valve and NPS 1/2 copper, water tubing. 

2.11 HOSE BIBBS 

A. Hose Bibbs: 

1. Manufacturers: 

a. Zurn 

b. Watts 

c. Webstone 

2. Standard: ASME A112.18.1 for faucets. 

3. Body Material: Bronze or brass. 

4. Seat: Bronze, replaceable. 

5. Supply Connections: NPS 3/4 threaded or solder-joint inlet. 

6. Outlet Connection: Garden-hose thread complying with ASME B1.20.7. 

7. Pressure Rating: 125 psig. 

8. Vacuum Breaker: Integral nonremovable, drainable, hose-connection vacuum 

breaker complying with ASSE 1011. 

9. Each hose bibb shall furnished with a permanent rack for storage of a 75ft hose.  
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Specialties 

10. Refer to Plumbing Fixture Schedule on drawings for finishes. 

2.12 WALL HYDRANTS 

A. Non-Freeze Wall Hydrants: 

1. Manufacturers: 

a. Zurn 

b. Watts 

c. Josam  

d. Jay R Smith 

2. Standard: ASSE 1019 

3. Pressure Rating: 125 psig. 

4. Operation: Metal 

5. Operating Rod: Of length required to match wall thickness. Include wall flange. 

6. Inlet: NPS 3/4. 

7. Outlet: Concealed, with integral vacuum breaker and garden-hose thread 

complying with ASME B1.20.7. 

8. Refer to Plumbing Fixture Schedule on drawings for finishes. 

2.13 ROOF HYDRANTS 

A. Non-Freeze Roof Hydrants: 

1. Manufacturers: 

a. Zurn 

b. Watts 

c. Jay R Smith 

2. Pressure Rating: 125 psig. 

3. Top Section: Epoxy coated cast iron head with lift handle, galvanized steel casing. 

4. Support Section: Epoxy coated cast iron support sleeve with wide anchoring flange 

and clamp collar.  
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5. Valve: Bronze internal working parts and valve housing. 

6. Drain: 1/8” NPT drain port 

7. Inlet: NPS 3/4. 

8. Outlet: Concealed, with integral vacuum breaker and garden-hose thread 

complying with ASME B1.20.7. 

9. Box: Deep, flush mounting with cover. 

2.14 DRAIN VALVES 

A. Ball-Valve-Type, Hose-End Drain Valves: 

1. Standard: MSS SP-110 for standard-port, two-piece ball valves. 

2. Pressure Rating: 400-psig minimum CWP. 

3. Body: Copper alloy. 

4. Ball: Chrome-plated brass. 

5. Seats and Seals: Replaceable. 

6. Handle: Vinyl-covered steel. 

7. Inlet: Threaded or solder joint. 

8. Outlet: Threaded, short nipple with garden-hose thread complying with ASME 

B1.20.7 and cap with brass chain. 

2.15 WATER HAMMER ARRESTERS 

A. Water Hammer Arresters: 

1. Manufacturers: 

a. Zurn 

b. Watts 

c. Jay R Smith 

d. Josam Company 

2. Standard: ASSE 1010 or PDI-WH 201. 

3. Type: Copper tube with piston. 
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4. Size: ASSE 1010, Sizes AA and A through F or PDI-WH 201, Sizes A through F. 

5. Installed where indicated on drawings. 

2.16 TRAP-SEAL PRIMERS 

A. General 

1. Primers shall be compliant with ASSE 1018 and rated for 125psig pressure.  

2. Piping from primer discharge to trap or floor drain connection shall be 1/2" 

diameter, sloped continuously for proper drainage to trap and in accordance with 

the manufacturer's instructions.  

3. Routing of primer discharge piping shall be coordinated with placement of concrete 

slabs to allow for embedment of piping within slabs, with required continuous 

sloping to trap. 

4. Where system does not include an integral isolation valve, a field-installed isolation 

valve shall be provided.  

5. Primer outlets shall be installed at least 12” above rim of floor drain flood rim, 

within 20ft horizontally.   

B. Electronic Trap-Seal Primers 

1. Manufacturers: 

a. Zurn 

b. Jay R Smith 

c. MIFAB 

2. NEMA 1 enclosure with control module, 1/2" inlet connection, isolation valve, 

solenoid valve, and air gap or atmospheric vacuum breaker.  For units that prime 

multiple traps, enclosure shall include a manifold with 1/2" FNPT connections.   

3. 120 VAC power with field-adjustable settings for frequency and volume of 

discharge. 

4. Manifold with quantity of connections per drawings. 

C. Pressure-Activated Trap-Seal Primers 

1. Manufacturers: 

a. Zurn 
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b. Jay R Smith 

c. MIFAB 

2. Brass body with spring actuator that requires a line pressure fluctuation of 3psi to 

activate. 

3. 1/2" threaded inlet and outlet connections. 

4. Utilize model specifically designed for priming multiple traps where shown on 

drawings.  Provide manufacturer's distribution fitting to connect multiple primer 

lines to single primer discharge connection.   

2.17 FLEXIBLE PIPE JOINTS  

A. Components installed in the Domestic Water and Process Water systems shall be NSF-

61 certified.   

B. At all locations where facility water distribution piping crosses a building expansion joint, 

a flexible piping joint shall be provided to compensate for differential building movement 

in all directions (vertical, lateral, offset, axial separation, axial compression).  Differential 

building section movement can be caused by thermal expansion/contraction of building 

sections, seismic events, or foundation settling. 

1. Differential building movement that the pipe expansion joint shall be capable of 

handling is based on the elevation of the pipe within the building, with the smallest 

expected movement near the foundation and the largest expected movement at 

the roof.  

a. Foundation at elevation 457.0’: ¾” differential movement in any direction 

b. Roof at elevation 499.0’: 1-1/2” differential movement in any direction 

2. The piping shall be restrained to the structure to maintain the joint in a “neutral” 

position such that control rods/cables are not engaged and the joint retains 

capacity to lengthen or offset if building sections separate, requiring the pipe 

expansion joint being able to undergo axial lengthening without engaging control 

rods/cables due to static piping pressure.   

3. Joint shall be suitable for a working temperature of 240 °F and 150 psig. 

4. V-Loop and U-Loop expansion joints: 

a. Unit consists of two hoses with braided cover and end fittings that match the 

mating pipe, capable of no less than 2” of movement in all directions.  
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Specialties 

b. Flexure of the braided hoses significantly reduces thrust loads caused by 

piping static pressure, reducing the loads imposed on anchorage points on 

each building section.     

c. Constructed of two perpendicular sections copper corrugated hose sections 

with bronze braided covers, copper end fittings and return bend, support lug, 

and a plugged FPT connection for drainage or venting.  

d. Acceptable manufacturers: 

1) Metraflex 

2) Unisource 

3) Flex-Hose 

4) Approved Equal 

2.18 PRESSURE TANKS 

A. A pressure tank, with a rated working pressure of no less than 125 psig, shall be 

provided at the incoming potable water service to handle short-term demand fluctuations 

on the system. 

B. Tank shall be a full-acceptance bladder tank, constructed of steel with a replaceable 

heavy-duty butyl bladder.  Tank design shall be ASME Section VIII Division I standards 

and be furnished with a U-stamp.  Tank steel shall be furnished with a receive a primer 

finish. 

C. Tank and bladder shall carry an NSF-61 certification. 

D. Tank shall include: 

1. Flanged system connection nozzle with 150# bolt pattern. 

2. Schrader air charging valve. 

3. Lifting ring and support skirt.  

E. An ASME pressure relief valve set for 125 psig shall be installed on the piping 

connection to the system. 

F. Acceptable manufacturers: 

1. Amtrol 

2. Bell & Gossett 
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Specialties 

3. Elbi 

4. Approved equal 

2.19 ACCESS DOORS 

A. Where it is necessary to install components within walls (i.e.: water hammer arrestors), 

an access door shall be furnished.  Location and size of access door shall be approved 

by the engineer of record and coordinated with other components in the finished space 

(toilet partitions, flush valves, towel dispensers, etc). 

2.20 NON-EMERGENCY THERMOSTATIC MIXING VALVES 

A. Thermostatic mixing valves utilized for process system mixing applications (non-

emergency showers) shall be ASSE 1017 certified and be constructed of lead-free 

components suitable for use in a potable water application.   

B. Valve shall be constructed of copper or lead-free bronze, and stainless steel.  Valve 

shall be rated for a working pressure of 125 psig. 

C. Valve shall be capable of regulating the outlet temperature to within +/- 3°F of the set 

point. Valve shall have an adjustable setpoint range of 50°F to 90°F. 

D. Valve shall be furnished with isolation ball valves at the inlets and outlet.  Valve shall be 

furnished with a temperature gauge at the outlet. 

E. Acceptable manufacturers: 

1. Leonard 

2. Lawler 

3. Watts 

4. Approved equal 

2.21 HOSE RACKS 

A. Heavy-duty rose rack constructed of stamped aluminum or stainless steel sheet metal, 

designed for storage of a 75ft heavy-duty garden hose.   

B. Acceptable manufacturers: 

1. Leonard 

2. Stainless Works  

3. DC Tech 
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Specialties 

4. Approved equal 

2.22 DOMESTIC HOT WATER EXPANSION TANKS 

A. An expansion tank, with a rated working pressure of no less than 125 psig, shall be 

provided for each hot water recirculation system. 

B. Tank shall utilize a heavy-duty butyl diaphragm to accept system volume expansion.  

Tank shall include a Schrader charging valve and a ¾” stainless steel system 

connection. 

C. Tank and bladder shall carry an NSF-61 certification. 

D. Acceptable manufacturers: 

1. Amtrol 

2. Watts 

3. Bell & Gossett 

4. Approved equal 

2.23 PROCESS WATER MODULATING FLOW CONTROL VALVES 

A. A modulating-duty, motorized butterfly, characterized ball, or globe valve shall be utilized 

to control flow in the process water system. 

B. Suitable for a working pressure of no less than 175 psig, with a body constructed of 

stainless steel, lead-free brass/bronze, or epoxy coated steel or ductile iron with coatings 

as required for NSF-61 certification. 

1. Stainless steel disc/plunger with resilient seal of PTFE or RPTFE.  

C. Flanged or lugged body with ANSI class 150 bolting pattern for connection to adjacent 

copper piping.  Provide adapters and flange insulating kits as necessary. 

D. Motorized actuator shall be suitable for modulating duty with NEMA 4X enclosure. 

1. 120 VAC power with 24 VAC control circuit. 

2. Ethernet communication protocol or analog signal for position feedback. 

3. Declutchable manual handwheel override with automatic override switch that 

interrupts power during handwheel operation. 

4. High visibility position indicator. 
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Specialties 

E. A manually operated bypass valve, designed for throttling service, shall be provided for 

manual flow control when the motorized valve is out of service. 

1. Bypass valve shall be globe, reduced-port ball, or butterfly valve. 

F. Acceptable manufacturers: 

1. Bray 

2. Milwaukee 

3. Flowserve 

4. Approved equal 

PART 3 – EXECUTION 

3.01 INSTALLATION 

A. Refer to Section 22 05 00 − Basic Plumbing Requirements for piping joining materials, 

joint construction, and basic installation requirements. 

B. Install backflow preventers in each water supply to mechanical equipment and systems 

and to other equipment and water systems that may be sources of contamination. 

Comply with authorities having jurisdiction. 

1. Install drain for backflow preventers with atmospheric-vent drain connection with 

air-gap fitting, fixed air-gap fitting, or equivalent positive pipe separation of at least 

two pipe diameters in drain piping and pipe to floor drain. Locate air-gap device 

attached to or under backflow preventer. Simple air breaks are not acceptable for 

this application. 

2. Do not install bypass piping around backflow preventers. 

C. Install balancing valves in locations where they can easily be adjusted. 

D. Install Y-pattern strainers for water on supply side of each control valve, water pressure- 

reducing valve, solenoid valve, and pump. 

E. Install outlet boxes recessed in wall. Install 2-by-4-inch (38-by-89-mm) fire-retardant- 

treated-wood blocking wall reinforcement between studs. Fire-retardant-treated-wood 

blocking is specified in Section 06 10 00 − Rough Carpentry. 

F. Install water hammer arresters in water piping according to PDI-WH 201 and drawings. 

G. Install air vents at high points of water piping. Install drain piping and discharge to floor 

drain. 
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H. Install supply-type, trap-seal primer valves with outlet piping pitched down toward drain 

trap a minimum of 1 percent, and connect to floor-drain body, trap, or inlet fitting. 

3.02 CONNECTIONS 

A. Piping installation requirements are specified in other Division 22 Sections. Drawings 

indicate general arrangement of piping and specialties. 

B. Ground equipment according to Section 26 05 26 − Grounding and Bonding for Electrical 

Systems. 

C. Connect wiring according to Section 26 05 19 − Low-Voltage Conductors and Cables. 

3.03 LABELING AND IDENTIFYING 

A. Equipment Nameplates and Signs: Install engraved plastic-laminate equipment 

nameplate or sign on or near each of the following: 

1. Vacuum breakers. 

2. Backflow preventers. 

3. Automatic balancing valves. 

4. Outlet boxes. 

5. Trap-seal primer valves. 

B. Distinguish among multiple units, inform operator of operational requirements, indicate 

safety and emergency precautions, and warn of hazards and improper operations, in 

addition to identifying unit. Nameplates and signs are specified in Section 22 05 53 – 

Identification for Plumbing Piping and Equipment. 

3.04 FIELD QUALITY CONTROL 

A. Perform the following tests and prepare test reports: 

1. Test each pressure vacuum breaker reduced-pressure-principle backflow 

preventer, double-check backflow-prevention assembly and vacuum breaker 

assembly according to authorities having jurisdiction and the device's reference 

standard. 

B. The PLUMBING SUBCONTRACTOR shall provide all required labor and tools to 

perform the field testing and adjustments as listed below. The results of this field testing 

shall be submitted for information. 

1. Confirm flow rate and direction of flow for automatic balancing valves. 
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2. Confirm pressure setpoint for all expansion tanks and pressure tanks.  

3. Confirm temperature setpoint and performance for all thermostatic mixing valves. 

4. Confirm operation of all trap primers.  

C. Verify that all valves, strainers, trap primers, water hammer arrestors, and other 

plumbing items that require access for maintenance or inspection are installed in a 

location that is accessible or are provided with an access panel that the architect has 

approved.     

D. Remove and replace malfunctioning domestic water piping specialties and retest as 

specified above. 

END OF SECTION 
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DIVISION 22 

PLUMBING 

(Filed Sub Bid Required) 

 

SECTION 22 11 23 

DOMESTIC WATER PUMPS 

PART 1 – GENERAL 

1.01 FILED SUB-BID REQUIREMENTS 

A. This Section is part of the filed sub-bid for Division 22 – Plumbing. See Section 22 05 

00. 

1.02 DESCRIPTION 

A. Hot water circulating pumps for domestic distribution systems. 

B. A complete listing of all acronyms and abbreviations are included in Section 22 05 00 − 

Basic Plumbing Requirements. 

1.03 RELATED WORK 

A. Section 00 72 00 − General Conditions 

B. Section 01 33 00 − Submittal Procedures 

C. Section 01 75 00 − Checkout and Startup Procedures 

D. Section 01 78 23 – Operations and Maintenance Data 

E. Section 01 79 00 – Instruction of Owner’s Personnel 

F. Section 01 91 00 – Building Systems Commissioning 

G. Section 22 05 00 – Basic Plumbing Requirements 

H. Section 26 29 13 − Low Voltage Enclosed Motor Controllers 

1.04 APPLICABLE PUBLICATIONS 

A. The publications listed below form a part of this specification to the extent referenced. 

The publications are referenced in the text by the basic designation only. 
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B. American Society of Mechanical Engineers (ASME): 

1. ASME Boiler and Pressure Code: 

a. BPVC Section VIII-1: Rules for Construction of Pressure Vessels, Division 1 

b. BPVC Section VIII-2: Rules for Construction of Pressure Vessels, Division 2-

Alternative Rules 

C. American Society for Testing and Materials (ASTM): 

1. A48/A48M: Standard Specification for Gray Iron Castings 

2. B584: Standard Specification for Copper Alloy Sand Castings for General 

Applications 

D. Code of Massachusetts Regulations (CMR): 

1. 248 CMR 10.00 – Uniform State Plumbing Code  

E. National Electrical Manufacturers Association (NEMA): 

1. ICS 6: Industrial Control and Systems: Enclosures 

2. 250: Enclosures for Electrical Equipment (1000 Volts Maximum) 

F. NSF International (NSF) 

1. 61: Drinking Water System Components – Health Effects 

2. 372: Drinking Water System Components – Lead Content 

G. Underwriters' Laboratories, Inc. (UL): 

1. 778: Standard for Motor-Operated Water Pumps 

1.05 SUBMITTALS 

A. Submittals, including number of required copies, shall be submitted in accordance with 

Section 01 33 00 − Submittal Procedures. 

B. Information and material submitted under this Section shall be marked “SUBMITTED 

UNDER SECTION 22 11 23 − DOMESTIC WATER PUMPS”, with applicable paragraph 

identification. 

C. Manufacturer's Literature and Data including: Full item description and optional features 

and accessories. Include dimensions, weights, materials, applications, standard 

compliance, model numbers, size, and capacity. 
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1. Pump: 

a. Manufacturer and model. 

b. Operating speed. 

c. Capacity. 

d. Characteristic performance curves. 

2. Motor: 

a. Manufacturer, frame and type. 

b. Speed. 

c. Current Characteristics. 

d. Efficiency. 

3. Controls: 

a. Operator interface and operating modes. 

b. Temperature sensor and timers. 

D. Certified copies of all the factory and construction site test data sheets and reports. 

E. Complete operating and maintenance manuals including wiring diagrams, technical data 

sheets, information for ordering replacement parts, and troubleshooting guide: 

1. Include complete list indicating all components of the systems. 

2. Include complete diagrams of the internal wiring for each item of equipment. 

3. Diagrams shall have their terminals identified to facilitate installation, operation and 

maintenance. 

4. Refer to section 01 78 23 – Operation and Maintenance Data for additional 

requirements. 

1.06 QUALITY ASSURANCE 

A. General: 

1. UL Compliance: Comply with UL 778 for motor-operated water pumps. 

2. Design Criteria: 
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a. Pump sizes, capacities, pressures, operating characteristics and efficiency 

shall be as scheduled. 

b. Head-capacity curves shall slope up to maximum head at shut-off. Select 

pumps near the midrange of the curve, and near the point of maximum 

efficiency, without approaching the pump curve end point and possible 

cavitation and unstable operation. Select pumps for open systems so that 

required net positive suction head (NPSHR) does not exceed the net positive 

head available (NPSHA). 

c. Pump Driver: Furnish with pump. Size shall be non-overloading at any point 

on the head-capacity curve, including in a parallel or series pumping 

installation with one pump in operation. 

d. Provide all pumps with motors, impellers, drive assemblies, bearings, 

coupling guard and other accessories specified. Statically and dynamically 

balance all rotating parts. 

e. Furnish each pump and motor with a nameplate giving the manufacturers 

name, serial number of pump, capacity in GPM and head in feet at design 

condition, horsepower, voltage, frequency, speed and full load current and 

motor efficiency. 

f. Test all pumps before shipment. The manufacturer shall certify all pump 

ratings. 

g. After completion of balancing, provide replacement of impellers or trim 

impellers to provide specified flow at actual pumping head, as installed. 

B. Hot Water Circulating and Recirculating Pumps: Components shall be assembled by a 

single manufacturer and the pump motor assembly shall be the standard cataloged 

product of the manufacturer. 

C. Water system components associated with the water heating systems shall be included 

in the commissioning process.  Refer to Section 01 91 00 – Building Systems 

Commissioning.  

D. Provide start-up training of pumps and controls in accordance with Section 22 05 00 – 

Basic Plumbing Requirements and Section 01 79 00 – Instruction of Owner’s Personnel. 

Provide services of manufacturer’s technical representative for four hours to instruct 

Owner’s Personnel in operation and maintenance of units. 

1.07 AS-BUILT DOCUMENTATION 

A. Submit manufacturer’s literature and data updated to include submittal review comments 

and any equipment substitutions. 
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B. Submit operation and maintenance data updated to include submittal review comments, 

substitutions and construction revisions shall be in electronic version on compact disc or 

DVD inserted into a three ring binder. All aspects of system operation and maintenance 

procedures, including piping isometrics, wiring diagrams of all circuits, a written 

description of system design, control logic, and sequence of operation shall be included 

in the operation and maintenance manual. The operations and maintenance manual 

shall include troubleshooting techniques and procedures for emergency situations. 

Notes on all special systems or devices such as damper and door closure interlocks 

shall be included. A List of recommended spare parts (manufacturer, model number, and 

quantity) shall be furnished. Information explaining any special knowledge or tools the 

owner will be required to employ shall be inserted into the As-Built documentation. 

C. The installing contractor shall maintain as-built drawings of each completed phase for 

verification; and, shall provide the complete set at the time of final systems certification 

testing. As-built drawings are to be provided, and a copy of them in Auto-CAD version 

2022 provided on compact disk or DVD. Should the installing contractor engage the 

testing company to provide as-built or any portion thereof, it shall not be deemed a 

conflict of interest or breach of the ‘third party testing company’ requirement. 

D. Certification documentation shall be provided to Owner’s Representative 10 working 

days prior to submitting the request for final inspection. The documentation shall include 

all test results, the names of individuals performing work for the testing agency on this 

project, detailed procedures followed for all tests, and certification that all results of tests 

were within limits specified. 

PART 2 – PRODUCTS 

2.01 MATERIALS 

A. Material or equipment containing a weighted average of greater than 0.25 percent lead 

shall be prohibited in any potable water system intended for human consumption, and 

shall be certified in accordance with NSF 61 or NSF 372. 

2.02 DOMESTIC HOT WATER RECIRCULATING PUMP 

A. General: 

1. Centrifugal, single stage, pump. Driver shall be electric motor, close coupled or 

connected by flexible or magnetic coupling. Pump for hot water system shall be 

designed for quiet, trouble-free operation for temperatures up to 230°F. 

2. Pump shall be suitable for vertical or horizontal orientation. 

3. Stamped or engraved stainless steel nameplate. 
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4. A check valve shall be installed in the pump discharge piping immediately 

downstream of the pump. A strainer with drain valve and removable strainer 

screen or basket shall be installed immediately upstream of the pump.  

5. Manual shut off valves shall be provided near the inlet and outlet of the pump, to 

permit service to the pump, strainer, and check valve without draining the system. 

B. Motor and Controls: 

1. Motor shall be an Electronically Commutated Motor (ECM) suitable for 120 VAC 

power.  Motors shall be equipped with thermal overload protection; when motor 

has cooled down it shall re-start automatically if the controller calls for operation. 

2. Pump shall be furnished with an on-board controller capable of manual on/off 

operation as well as automatic operation.  Automatic operation controls provided 

by the controller shall be based on the temperature of the return water and be 

specifically designed to optimize pump energy usage.     

3. Controller shall include the following automatic operating modes: 

a. Energy optimization (AutoAdapt, eAdapt, Green Mode) 

b. Constant system return temperature 

c. Constant pressure curve 

d. Constant speed curve (manual selection of high, medium, low) 

4. Controller shall include display or LED to indicate pump status (run, fail, operating 

mode) 

5. Pump shall be furnished with temperature sensor and programmable digital timer 

as necessary for specified operating modes.   

C. Construction: 

1. Stainless steel body. 

2. Ceramic shaft and bearings. 

3. Plastic impeller. 

4. Pump shall be NSF 61 certified. 

D. Acceptable Manufacturers: 

1. Grundfos Alpha 15-55 HWR-T 
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2. Bell & Gossett ecocirc XL 

3. Taco 0015 e3 

4. Approved equal 

PART 3 – EXECUTION 

3.01 STARTUP AND TESTING 

A. Make tests as recommended by product manufacturer and listed standards and under 

actual or simulated operating conditions and prove full compliance with design and 

specified requirements. Tests of the various items of equipment shall be performed 

simultaneously with the system of which each item is an integral part. 

B. System Test: After installation is completed provide an operational test of the completed 

system including flow rates, pressure compliance, alarms and all control functions. 

C. When any defects are detected, correct defects and repeat test at no additional cost or 

time to the Owner. 

END OF SECTION
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DIVISION 22 

PLUMBING 

(Filed Sub Bid Required) 

 

SECTION 22 13 16 

SANITARY WASTE AND VENT PIPING 

PART 1 – GENERAL 

1.01 FILED SUB-BID REQUIREMENTS 

A. This Section is part of the filed sub-bid for Division 22 – Plumbing. See Section 22 05 00. 

1.02 DESCRIPTION 

A. This Section pertains to sanitary sewer and vent systems, including piping, equipment 

and all necessary accessories as designated in this section. 

B. A complete listing of all acronyms and abbreviations are included in Section 22 05 00 − 

Basic Plumbing Requirements. 

1.03 RELATED WORK 

A. Section 00 72 00 − General Conditions 

B. Section 01 33 00 − Submittal Procedures 

C. Section 01 73 23 − Anchorage and Bracing of Non-Structural Components 

D. Section 01 75 00 − Checkout and Startup Procedures 

E. Section 07 84 00 − Firestopping: Penetrations in Rated Enclosures 

F. Section 07 90 00 − Joint Fillers, Sealants and Caulking: Sealant Products 

G. Section 09 90 00 − Painting: Preparation and Finish Painting and Identification of Piping 

Systems. 

H. Section 22 05 00 − Basic Plumbing Requirements  

I. Section 22 05 53 – Identification for Plumbing Piping and Equipment 

J. Section 22 05 29 – Hangers and Supports for Plumbing Piping and Equipment 

K. Section 22 13 19 – Sanitary Waste Piping Specialties 
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L. Section 26 05 26 − Grounding and Bonding for Electrical Systems 

1.04 APPLICABLE PUBLICATIONS 

A. The publications listed below form a part of this specification to the extent referenced. 

The publications are referenced in the text by the basic designation only. 

B. American Society of Mechanical Engineers (ASME): 

1. A13.1 − Scheme for the Identification of Piping Systems 

2. A112.36.2M − Cleanouts 

3. A112.6.3 − Standard for Floor and Trench Drains 

4. B1.20.1 − Pipe Threads, General Purpose (Inch) 

5. B16.1 − Gray Iron Pipe Flanges and Flanged Fittings 

6. B16.4 − Standard for Grey Iron Threaded Fittings Classes 125 and 250 

7. B16.15 − Cast Copper Alloy Threaded Fittings, Classes 125 and 250 

8. B16.18 − Cast Copper Alloy Solder Joint Pressure Fittings 

9. B16.21 − Nonmetallic Flat Gaskets for Pipe Flanges 

10. B16.22 − Wrought Copper and Copper Alloy Solder-Joint Pressure Fittings 

11. B16.23 − Cast Copper Alloy Solder Joint Drainage Fittings: DWV 

12. B16.24 − Cast Copper Alloy Pipe Flanges and Flanged Fittings 

13. B16.29 − Wrought Copper and Wrought Copper Alloy Solder-Joint Drainage 

Fittings: DWV 

14. B16.39 − Malleable Iron Threaded Pipe Unions Classes 150, 250, and 300 

15. B18.2.1 − Square, Hex, Heavy Hex, and Askew Head Bolts and Hex, Heavy Hex, 

Hex Flange, Lobed Head, and Lag Screws (Inch Series) 

C. American Society of Sanitary Engineers (ASSE): 

1. 1001 − Performance Requirements for Atmospheric Type Vacuum Breakers 

2. 1018 − Performance Requirements for Trap Seal Primer Valves – Potable Water 

Supplied 
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3. 1044 − Performance Requirements for Trap Seal Primer Devices – Drainage 

Types and Electronic Design Types 

4. 1079 − Performance Requirements for Dielectric Pipe Unions 

D. American Society for Testing and Materials (ASTM): 

1. A53/A53M − Standard Specification for Pipe, Steel, Black and Hot-Dipped, Zinc-

coated, Welded and Seamless 

2. A74 − Standard Specification for Cast Iron Soil Pipe and Fittings 

3. A888 − Standard Specification for Hubless Cast Iron Soil Pipe and Fittings for 

Sanitary and Storm Drain, Waste, and Vent Piping Applications 

4. B32 − Standard Specification for Solder Metal 

5. B43 − Standard Specification for Seamless Red Brass Pipe, Standard Sizes 

6. B75 − Standard Specification for Seamless Copper Tube 

7. B88 − Standard Specification for Seamless Copper Water Tube 

8. B306 − Standard Specification for Copper Drainage Tube (DWV) 

9. B584 − Standard Specification for Copper Alloy Sand Castings for General 

Applications 

10. B687 − Standard Specification for Brass, Copper, and Chromium-Plated Pipe 

Nipples 

11. B813 − Standard Specification for Liquid and Paste Fluxes for Soldering of Copper 

and Copper Alloy Tube 

12. B828 − Standard Practice for Making Capillary Joints by Soldering of Copper and 

Copper Alloy Tube and Fittings 

13. C564 − Standard Specification for Rubber Gaskets for Cast Iron Soil Pipe and 

Fittings 

14. D1785 − Standard Specification for Poly(Vinyl Chloride) (PVC) Plastic Pipe, 

Schedules 40, 80, and 120 

15. D2321 − Standard Practice for Underground Installation of Thermoplastic Pipe for 

Sewers and Other Gravity-Flow Applications 

16. D2564 − Standard Specification for Solvent Cements for Poly(Vinyl Chloride) 

(PVC) Plastic Piping Systems 
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17. D2665 − Standard Specification for Poly(Vinyl Chloride) (PVC) Plastic Drain, 

Waste, and Vent Pipe and Fittings 

18. D2855 − Standard Practice for Making Solvent-Cemented Joints with Poly(Vinyl 

Chloride) (PVC) Pipe and Fittings 

19. D5926 − Standard Specification for Poly(Vinyl Chloride) (PVC) Gaskets for Drain, 

Waste, and Vent (DWV), Sewer, Sanitary, and Storm Plumbing Systems 

20. F402 − Standard Practice for Safe Handling of Solvent Cements, Primers, and 

Cleaners Used for Joining Thermoplastic Pipe and Fittings 

21. F477 − Standard Specification for Elastomeric Seals (Gaskets) for Joining Plastic 

Pipe 

22. F1545 − Standard Specification for Plastic-Lined Ferrous Metal Pipe, Fittings, and 

Flanges 

E. Cast Iron Soil Pipe Institute (CISPI): 

1. 2006 − Cast Iron Soil Pipe and Fittings Handbook 

2. 301 − Standard Specification for Hubless Cast Iron Soil Pipe and Fittings for 

Sanitary and Storm Drain, Waste, and Vent Piping Applications 

3. 310 − Specification for Coupling for Use in Connection with Hubless Cast Iron Soil 

Pipe and Fittings for Sanitary and Storm Drain, Waste, and Vent Piping 

Applications 

F. Copper Development Association, Inc. (CDA): 

1. A4015 − Copper Tube Handbook 

G. Code of Massachusetts Regulations (CMR): 

1. 248 CMR 10.00 – Uniform State Plumbing Code  

H. Manufacturers Standardization Society (MSS): 

1. SP-123 − Non-Ferrous Threaded and Solder-Joint Unions for Use With Copper 

Water Tube 

I. National Fire Protection Association (NFPA): 

1. 70 − National Electrical Code (NEC) 

J. Plumbing and Drainage Institute (PDI): 

1. WH-201 − Water Hammer Arrestors Standard 
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K. Underwriters' Laboratories, Inc. (UL): 

1. 508-99 − Standard for Industrial Control Equipment 

1.05 SUBMITTALS 

A. Submittals, including number of required copies, shall be submitted in accordance with 

Section 01 33 00 − Submittal Procedures. 

B. Information and material submitted under this Section shall be marked “SUBMITTED 

UNDER SECTION 22 13 16 − SANITARY WASTE AND VENT PIPING”, with applicable 

paragraph identification. 

C. Manufacturer's Literature and Data including: Full item description and optional features 

and accessories. Include dimensions, weights, materials, applications, standard 

compliance, model numbers, size, and capacity. 

1. Piping 

2. Floor Drains 

3. Oil Water Separator Units 

4. Cleanouts 

5. Trap Seal Protection 

6. Penetration Sleeves 

7. Pipe Fittings 

8. Traps 

9. Exposed Piping and Fittings 

D. Detailed shop drawing of clamping device and extensions when required in connection 

with the waterproofing membrane or the floor drain. 

1.06 AS-BUILT DOCUMENTATION 

A. The installing contractor shall maintain as-built drawings of each completed phase for 

verification; and, shall provide the complete set at the time of final systems certification 

testing. As-built drawings are to be provided, and a copy of them on Revit 2022 provided 

on compact disk or DVD. Should the installing contractor engage the testing company to 

provide as-built or any portion thereof, it shall not be deemed a conflict of interest or 

breach of the ‘third party testing company’ requirement. 
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B. Certification documentation shall be provided prior to submitting the request for final 

inspection. The documentation shall include all test results, the names of individuals 

performing work for the testing agency on this project, detailed procedures followed for 

all tests, and a certification that all results of tests were within limits specified. 

PART 2 – PRODUCTS 

2.01 SANITARY WASTE, DRAIN, AND VENT PIPING 

A. Cast iron waste, drain, and vent pipe and fittings. 

1. Cast iron pipe and fittings shall be used for all interior and exterior sanitary drain, 

waste, and vent piping unless otherwise specified.  This includes direct and 

indirect sanitary waste.   

a. Cast iron pipe shall be hub and spigot for piping below grade or below slabs. 

b. Cast iron pipe shall be hubless (plain end or no-hub or hubless) for interior 

waste and vent piping above grade. 

2. The material for all pipe and fittings shall be cast iron soil pipe and fittings and 

shall conform to the requirements of CISPI 301, ASTM A888, or ASTM A74. 

3. Cast iron pipe and fittings shall be made from a minimum of 95 percent post-

consumer recycled material. 

4. Joints for hubless pipe and fittings shall conform to the manufacturer’s installation 

instructions. Couplings for hubless joints shall conform to CISPI 310. Joints for hub 

and spigot pipe shall be installed with compression gaskets conforming to the 

requirements of ASTM C564. 

B. Copper Tube (DWV): 

1. Copper DWV tube sanitary waste, drain and vent pipe may be used for piping 

upon request and approval by SWSC or their representative.  

2. The copper DWV tube shall be drainage type, drawn temper conforming to ASTM 

B306. 

3. The copper drainage fittings shall be cast copper or wrought copper conforming to 

ASME B16.23 or ASME B16.29. 

4. The joints shall be lead-free, using a water flushable flux, and conforming to ASTM 

B32. 

C. Fire Retardant Polypropylene (FRPP): 
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1. Fire Retardant Polypropylene (FRPP) waste and drain piping shall be utilized for 

all waste lines from the laboratory, with the exception of the handwashing and 

sample sinks.  FRPP laboratory waste and drain piping shall not be interconnected 

with other sanitary waste and vent networks; discharge shall be directed as shown 

on the drawings.   

a. FRPP piping system shall be schedule 40 with the following characteristics: 

1) Suitable for corrosive waste 

2) Maximum service temperature of 220 °F 

3) UL-94 flammability rating of V-2  

4) ASTM E-84 flame spread rating of 62 

5) ASTM E-84 smoke developed rating of 373 

6) ASTM D-4101 classification of PP 0438 

b. Joining methods: 

1) Piping installed or embedded within slabs shall utilize a permanent 

bonding method, such as electrofusion or socket fusion welds.  Proper 

pipe alignment, sloping, and bedding/support shall be coordinated with 

concrete placement. 

2) Interior piping installed above slabs shall utilize electrofusion or hub-

free mechanical joints.  The hub-free mechanical joints shall include a 

FRPP inner sleeve with stainless steel outer sleeve and clamp-bolts. 

3) All fittings for hub-free and electrofusion joints shall be pre-grooved at 

the factory. 

c. Basis of Design for FRPP piping is Orion Blueline. 

2. Vent lines for the laboratory sanitary system shall be Polyvinylidene Fluoride 

(PVDF) and shall be specifically intended for plenum use.  Laboratory vent lines 

shall not be interconnected with other sanitary vent networks.  PVDF vent lines 

shall be joined using electrofusion or hub-free mechanical joints compatible with 

the FRPP piping system. 

2.02 EXPOSED WASTE PIPING 

A. Chrome plated brass piping of full iron pipe size shall be used in finished rooms for 

exposed waste piping connecting fixtures, casework, cabinets, equipment and reagent 

racks when not concealed by apron including those furnished by the Owner or specified 

in other sections. 
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1. The Pipe shall meet ASTM B43, regular weight. 

2. The Fittings shall conform to ASME B16.15. 

3. Nipples shall conform to ASTM B687, Chromium-plated. 

4. Unions shall be brass or bronze with chrome finish. Unions 65 mm (2-1/2 inches) 

and larger shall be flange type with approved gaskets. 

B. In unfinished Rooms such as mechanical Rooms and Kitchens, Chrome-plated brass 

piping is not required. The pipe materials specified under the paragraph “Sanitary 

Waste, Drain, and Vent Piping” can be used.  

2.03 TRAPS 

A. Traps shall be provided on all sanitary branch waste connections from fixtures or 

equipment not provided with traps. Exposed brass shall be polished brass chromium 

plated with nipple and set screw escutcheons. Concealed traps may be rough cast brass 

or same material as the piping they are connected to. Slip joints are not permitted on 

sewer side of trap. Traps shall correspond to fittings on cast iron soil pipe or steel pipe 

respectively, and size shall be as required by connected service or fixture. 

PART 3 – EXECUTION 

3.01 PIPE INSTALLATION 

A. The pipe installation shall comply with the requirements of the International Plumbing 

Code (IPC) and these specifications. 

B. Branch piping shall be installed for waste from the respective piping systems and 

connect to all fixtures, valves, cocks, outlets, casework, cabinets and equipment, 

including those furnished by the Owner or specified in other Sections. 

C. Pipe shall be round and straight. Cutting shall be done with proper tools. Pipe shall be 

reamed to full size after cutting. 

D. All pipe runs shall be laid out to avoid interference with other work. 

E. The piping shall be installed above accessible ceilings where possible. 

F. The piping shall be installed to permit valve servicing or operation. 

G. The piping shall be installed free of sags and bends. 

H. Seismic restraint shall be installed where required by code. 
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I. Changes in direction for soil and waste drainage and vent piping shall be made using 

appropriate branches, bends and long sweep bends. Sanitary tees and short sweep 

quarter bends may be used on vertical stacks if change in direction of flow is from 

horizontal to vertical. Long turn double wye branch and eighth bend fittings shall be used 

if two fixtures are installed back to back or side by side with common drain pipe. Straight 

tees, elbows, and crosses may be used on vent lines. Do not change direction of flow 

more than 90 degrees. Proper size of standard increaser and reducers shall be used if 

pipes of different sizes are connected. Reducing size of drainage piping in direction of 

flow is prohibited. 

J. Buried soil and waste drainage and vent piping shall be laid beginning at the low point of 

each system. Piping shall be installed true to grades and alignment indicated with 

unbroken continuity of invert. Hub ends shall be placed upstream. Required gaskets 

shall be installed according to manufacturer’s written instruction for use of lubricants, 

cements, and other installation requirements. 

K. Cast iron piping shall be installed according to CISPI’s “Cast Iron Soil Pipe and Fittings 

Handbook,” Chapter IV, “Installation of Cast Iron Soil Pipe and Fittings” 

L. Aboveground copper tubing shall be installed according to Copper Development 

Association’s (CDA) “Copper Tube Handbook”. 

M. Aboveground PVC piping shall be installed according to ASTM D2665. Underground 

PVC piping shall be installed according to ASTM D2321. 

N. If an installation is unsatisfactory to the COR, the Contractor shall correct the installation 

at no cost to the Owner. 

3.02 JOINT CONSTRUCTION 

A. Hub and spigot, cast iron piping with gasket joints shall be joined in accordance with 

CISPI’s “Cast Iron Soil Pipe and Fittings Handbook” for compression joints. 

B. Hub and spigot, cast iron piping with calked joints shall be joined in accordance with 

CISPI’s “Cast Iron Soil Pipe and Fittings Handbook” for lead and oakum calked joints. 

C. Hubless or No-hub, cast iron piping shall be joined in accordance with CISPI’s “Cast Iron 

Soil Pipe and Fittings Handbook” for hubless piping coupling joints. 

D. For threaded joints, thread pipe with tapered pipe threads according to ASME B1.20.1. 

The threads shall be cut full and clean using sharp disc cutters. Threaded pipe ends 

shall be reamed to remove burrs and restored to full pipe inside diameter. Pipe fittings 

and valves shall be joined as follows: 

1. Apply appropriate tape or thread compound to external pipe threads unless dry 

seal threading is required by the pipe service. 

2. Pipe sections with damaged threads shall be replaced with new sections of pipe. 
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E. Copper tube and fittings with soldered joints shall be joined according to ASTM B828. A 

water flushable, lead free flux conforming to ASTM B813 and a lead-free alloy solder 

conforming to ASTM B32 shall be used. 

F. For PVC piping, solvent cement joints shall be used for joints. All surfaces shall be 

cleaned and dry prior to applying the primer and solvent cement. Installation practices 

shall comply with ASTM F402. The joint shall conform to ASTM D2855 and ASTM 

D2665 appendixes. 

3.03 SPECIALTY PIPE FITTINGS 

A. Transition coupling shall be installed at pipe joints with small differences in pipe outside 

diameters. 

B. Dielectric fittings shall be installed at connections of dissimilar metal piping and tubing. 

3.04 PIPE HANGERS, SUPPORTS AND ACCESSORIES 

A. All piping shall be supported according to CMR 248 (Massachusetts Plumbing Code), 

Section 22 05 00 − Basic Plumbing Requirements, Section 22 05 29 – Hangers and 

Supports for Plumbing Piping and Equipment, and these specifications. Where conflicts 

arise between these the code and Section 22 05 00 − Basic Plumbing Requirements the 

most restrictive or the requirement that specifies supports with highest loading or 

shortest spacing shall apply. 

B. Hangers, supports, rods, inserts and accessories used for pipe supports shall be painted 

according to Section 09 90 00 − Painting. Electroplated copper hanger rods, hangers 

and accessories may be used with copper tubing. 

C. Horizontal piping and tubing shall be supported within 12 inches of each fitting or 

coupling. 

D. Horizontal cast iron piping shall be supported in accordance with Table 4 of MSS-SP-58. 

E. Vertical piping and tubing shall be supported at the base, at each floor, and at intervals 

no greater than 15 feet. 

F. In addition to the requirements in Section 22 05 00 – Basic Plumbing Requirements shall 

have the following characteristics: 

1. Solid or split unplated cast iron. 

2. All plates shall be provided with set screws. 

3. Height adjustable clevis type pipe hangers. 

4. Adjustable floor rests and base flanges shall be steel. 
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5. Hanger rods shall be low carbon steel, fully threaded or threaded at each end with 

two removable nuts at each end for positioning rod and hanger and locking each in 

place. 

6. Riser clamps shall be malleable iron or steel. 

7. Rollers shall be cast iron. 

8. See Section 22 05 00 − Basic Plumbing Requirements, for requirements on 

insulated pipe protective shields at hanger supports. 

G. Miscellaneous materials shall be provided as specified, required, directed or as noted on 

the drawings for proper installation of hangers, supports and accessories. If the vertical 

distance exceeds 20 feet for cast iron pipe additional support shall be provided in the 

center of that span. All necessary auxiliary steel shall be provided to provide that 

support. 

H. Cast escutcheon with set screw shall be provided at each wall, floor and ceiling 

penetration in exposed finished locations and within cabinets and millwork. 

I. Penetrations: 

1. Fire Stopping: Where pipes pass through fire partitions, fire walls, smoke 

partitions, or floors, a fire stop shall be installed that provides an effective barrier 

against the spread of fire, smoke and gases as specified in Section 07 84 00 − 

Firestopping. Clearances between raceways and openings shall be completely 

filled and sealed with the fire stopping materials. 

2. Water proofing: At floor penetrations, clearances shall be completely sealed 

around the pipe and make watertight with sealant as specified in Section 07 90 00 

− Joint Fillers, Sealants and Caulking. 

J. Exhaust vents shall be extended separately through roof. Sanitary vents shall not 

connect to exhaust vents. 

3.05 TESTS 

A. Sanitary waste and drain systems shall be tested either in its entirety or in sections. 

B. Waste System tests shall be conducted before trenches are backfilled or fixtures are 

connected. A water test or air test shall be conducted, as directed. 

1. If entire system is tested for a water test, tightly close all openings in pipes except 

highest opening, and fill system with water to point of overflow. If the waste system 

is tested in sections, tightly plug each opening except highest opening of section 

under test, fill each section with water and test with at least a 10-foot head of 

water. In testing successive sections, test at least upper 10 feet of next preceding 

section so that each joint or pipe except upper most 10 feet of system has been 
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submitted to a test of at least a 10-foot head of water. Water shall be kept in the 

system, or in portion under test, for at least 15 minutes before inspection starts. 

System shall then be tight at all joints. 

2. For an air test, an air pressure of 5 psig gauge shall be maintained for at least 15 

minutes without leakage. A force pump and mercury column gauge shall be used 

for the air test. 

3. After installing all fixtures and equipment, open water supply so that all p-traps can 

be observed. For 15 minutes of operation, all p-traps shall be inspected for leaks 

and any leaks found shall be corrected. 

4. Final Tests: Either one of the following tests may be used. 

a. Smoke Test: After fixtures are permanently connected and traps are filled 

with water, fill entire drainage and vent systems with smoke under pressure 

of 1 inch of water with a smoke machine. Chemical smoke is prohibited. 

b. Peppermint Test: Introduce 2 ounces of peppermint into each line or stack. 

END OF SECTION 
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DIVISION 22 

PLUMBING 

(Filed Sub Bid Required) 

 

SECTION 22 13 19 

SANITARY WASTE PIPING SPECIALTIES  

PART 1 – GENERAL 

1.01 FILED SUB-BID REQUIREMENTS 

A. This Section is part of the filed sub-bid for Division 22 – Plumbing. See Section 22 05 00. 

1.02 SUMMARY 

A. This Section includes the following sanitary drainage piping specialties: 

1. Cleanouts 

2. Floor drains 

3. Oil-water separators 

4. Under-sink neutralization tanks 

5. Transition joints 

6. Valves 

7. Flexible pipe joints 

8. Backwater check valves 

1.03 RELATED SECTIONS: 

A. Section 00 72 00 − General Conditions 

B. Section 01 33 00 – Submittal Procedures 

C. Section 01 75 00 − Checkout and Startup Procedures 

D. Section 01 78 23 – Operation and Maintenance Data 

E. Section 01 79 00 – Instruction of Owner’s Personnel 

F. Section 22 05 00 − Basic Plumbing Requirements  
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G. Section 22 05 53 – Identification for Plumbing Piping and Equipment 

H. Section 22 05 29 – Hangers and Supports for Plumbing Piping and Equipment 

I. Section 22 13 16 – Sanitary Waste and Vent Piping 

1.04 DEFINITIONS 

A. PVC: Polyvinyl chloride plastic. 

1.05 SUBMITTALS 

A. Shop Drawings: Show fabrication and installation details for frost-resistant vent 

terminals. 

B. Field quality-control test reports. 

C. Operation and Maintenance Data: For drainage piping specialties to include in 

emergency, operation, and maintenance manuals.  Refer to section 01 78 23 – 

Operation and Maintenance Data for additional requirements. 

1.06 QUALITY ASSURANCE 

A. Drainage piping specialties shall bear label, stamp, or other markings of specified testing 

agency. 

B. Electrical Components, Devices, and Accessories: Listed and labeled as defined in 

NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction, 

and marked for intended use. 

C. Comply with NSF 14, Plastics Piping Components and Related Materials, for plastic 

sanitary piping specialty components. 

1.07 COORDINATION 

A. Coordinate size and location of concrete bases. Cast anchor-bolt inserts into bases. 

Concrete, reinforcement, and formwork requirements are specified in Division 03. 

B. Coordinate size and location of roof penetrations. 

1.08 MANUFACTURERS 

A. The materials covered by these Specifications are intended to be standard equipment of 

proven reliability and as manufactured by reputable manufacturers having experience in 

the production of such equipment. The equipment furnished shall be designed, 

constructed, and installed in accordance with the best practices and methods and shall 

operate satisfactorily when installed as shown on the Drawings and operated per 

manufacturers' recommendations. 
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B. Acceptable manufacturers for administrative and process area: 

1. Zurn 

2. Jay R Smith 

3. Josam 

4. MIFAB 

5. Approved equal 

C. Acceptable manufacturers for laboratory areas: 

1. Orion/Watts 

2. Zurn 

3. Georg Fischer 

4. IPEX 

5. Approved equal 

PART 2 – PRODUCTS 

2.01 CLEANOUTS 

A. General: 

1. Cleanouts shall be the same size as the pipe, up to 4 inches; and not less than 4 

inches for larger pipe. Cleanouts shall be easily accessible and shall be gastight 

and watertight. Minimum clearance of 24 inches shall be provided for clearing a 

clogged sanitary line. 

2. Cleanouts shall be provided on horizontal straight sections of piping at intervals no 

greater than 50ft for piping 4-inch diameter or smaller and intervals no greater than 

100ft for piping larger than 4-inch diameter.   

3. Cleanouts shall be provided at all changes in direction for the main building drain, 

which 248 CMR 10.00 defines as the lowest horizontal piping of a drainage system 

that extends from the base of the main stack to a point terminating 10ft outside of 

the inner surface of the building’s foundation wall. 

4. Cleanouts shall be provided at each change in direction of horizontal waste and 

branch lines with an angle greater than 45°.  
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5. Cleanouts shall be provided at or near the base of the vertical stacks with the 

cleanout plug located approximately 24 inches above the floor. If there are no 

fixtures installed on the lowest floor, the cleanout shall be installed at the base of 

the stack. The cleanouts shall be extended to the wall access cover. Cleanout 

shall consist of sanitary tees. 

6. Double cleanouts shall be provided for the main building drain, exterior of the 

building, to enable cleaning of upstream and downstream waste piping. 

7. Cleanouts shall be installed so that the cleanout opens in the direction of flow. 

8. When a waterproofing membrane is used in the floor system, clamping collars 

shall be provided on the cleanout body.  

B. Floor Cleanouts for Administrative Areas: 

1. Cleanout shall have an epoxy coated cast iron body with bottom outlet, conforming 

to ASME A112.36.2M.   

2. Cleanout shall be adjustable to finished floor elevation, with vertical adjustability of 

1 inch.  Cleanout shall include pre-packaged shims for tilt correction. 

3. Cleanout body outlet shall consist of a hubless socket, inside caulk outlet, hub and 

spigot connection, or threaded outlet. 

4. Top frame and cover material and finish shall be nickel-bronze copper alloy.  

Cover shall be a “Type B” light duty scoriated cover with rough-in cover provided 

for protection during concrete pour.   

5. Basis of design is Zurn Z1400-BZ1. 

C. Floor Cleanouts for Process Areas: 

1. Cleanout shall have an epoxy coated cast iron body with bottom outlet, conforming 

to ASME A112.36.2M.  Body shall include an anchor flange. 

2. Cleanout shall be adjustable to finished floor elevation, with vertical adjustability of 

2 inches.  Cleanout shall include pre-packaged shims for tilt correction. 

3. Cleanout body outlet shall consist of a hubless socket, inside caulk outlet, hub and 

spigot connection, or threaded outlet. 

4. Top frame and cover material and finish shall be polished stainless steel.  Cover 

shall be a heavy-duty duty scoriated cover with rough-in cover provided for 

protection during concrete pour. 

5. Basis of design is Zurn Z1400-K. 
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D. Floor Cleanouts for Laboratory Areas: 

1. Floor cleanout shall be FRPP conforming to ASTM D4101, with socket fusion 

connection to piping.  

2. Cleanout shall be provided with a stainless steel top assembly with round stainless 

steel top cover.   

3. Cleanout shall have an adjustment of the top assembly of 1-1/4 inch.   

4. Basis of design is Orion FCO.  

E. Wall and Exposed Cleanouts: 

1. Provide cast iron fittings with threaded outlets specifically designed for water and 

gas tight brass cleanout plugs.   

2. Provide stainless steel wall cover plates or access doors for cleanouts concealed 

within walls.   

F. Refer to schedule on drawings. 

2.02 FLOOR DRAINS 

A. General: 

1. Provide drains where shown on the plans.  1/2-inch trap primer connections shall 

be provided on the floor drain or on the trap below the floor slab.   

2. Sloping of floor in the vicinity of a floor drain shall be coordinated with the installer 

of the finished floor.   

3. When a waterproofing membrane is used in the floor system, floor drains shall 

include clamping collars on the cleanout body. For floor drains not installed in 

connection with a waterproofing membrane, a 24-inch square, 16-ounce soft 

copper flashing membrane shall be provided.   

4. Double drainage pattern floor drains shall have integral seepage pan for 

embedding into floor construction, and weep holes to provide adequate drainage 

from pan to drain pipe. 

B. Floor Drains for Administrative Areas: 

1. Floor drain shall have an epoxy coated body with bottom outlet and adjustable 

seepage collar with seepage slots, conforming to ASME A112.6.3. 

2. Floor drain shall be adjustable to finished floor elevation, with vertical adjustability 

of 1 inch.  Floor drain shall include pre-packaged shims for tilt correction. 
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3. Floor drain body outlet shall consist of a hubless socket, inside caulk outlet, hub 

and spigot connection, or threaded outlet. 

4. Top frame and cover material and finish shall be polished nickel bronze, “Type B” 

light duty, heel-proof grating, with rough-in cover provided for protection during 

concrete pour.   

5. Basis of design is Zurn Z415B. 

C. Floor Drains for Process Areas: 

1. Floor drain shall have an epoxy coated body with bottom outlet and seepage pan, 

conforming to ASME A112.6.3.  Body shall include a combination membrane and 

flashing clamp and frame for top grating support, and a sediment bucket.    

2. Floor drain shall be adjustable to finished floor elevation, with vertical adjustability 

of 1 inch.  Floor drain shall include pre-packaged shims for tilt correction. 

3. Floor drain body outlet shall consist of a hubless socket, inside caulk outlet, hub 

and spigot connection, or threaded outlet. 

4. Top frame and cover material and finish shall be Duresist cast iron. A heavy-duty, 

loose slotted grate shall sit in the top frame.     

5. Basis of design is Zurn Z610. 

D. Floor Drains for Laboratory Areas: 

1. Floor drain shall be FRPP conforming to ASTM D4101, with socket fusion 

connection to piping.  

2. Floor drain shall be provided with a round, heavy-duty strainer 

3. Cleanout shall have an adjustment of the top assembly of 1-inch.   

4. Basis of design is Orion FD-1.  

E. Funnel Drains: 

1. Description: Shop or field fabricate from ASTM A 74, Service class, hub-and-

spigot, cast-iron, soil-pipe fittings. Include P-trap, hub-and-spigot riser section; and 

where required, increaser fitting joined with ASTM C 564, rubber gaskets. 

2. Provide size as shown on the drawings. 

F. Refer to schedule on drawings. 
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2.03 OIL WATER SEPARATORS 

A. The OWS system shall consist of a chamber wherein oil is separated from waste stream, 

and additional chamber where removed oil is stored, and a draw-off connection between 

the chambers. 

B. The OWS chambers shall be constructed of 100% steel with interior and exterior acid-

resistant epoxy coating.   

1. Each chamber shall be furnished with a gasketed non-skid cover with lifting rings. 

2. Each chamber shall be outfitted with an independent vent connection fitting.      

C. The OWS oil separating chamber shall include: 

1. Adjustable oil draw-off pipe. 

2. Double-wall trap seal. 

3. Cleanout with brass plug. 

4. Removable flow diffusing baffle and sediment bucket. 

D. The OWS system shall be furnished with a flow control orifice located upstream of the 

OWS chamber. 

1. The flow control orifice shall be constructed of epoxy coated cast iron with 

threaded fittings. 

2. An air admittance vent pipe shall be installed on the flow control orifice. 

2.04 UNDER-SINK NEUTRALIZATION TANKS 

A. The neutralization tank shall be a basin constructed of polyethylene or similar acid 

resistant material suitable for receiving acidic lab water.  The piping connection 

arrangement of the tank shall be such that the tank provides the venting function of the 

lab sink basin and retains lime chips to neutralize the through-flow prior to discharge into 

the sanitary system. 

B. The tank shall include: 

1. Inlet with tip tube discharge below tank outlet connection. 

2. Vent connection. 

3. Screwed or bolted-on access cover for inspection and replacement of 

neutralization media.  Top of the tank elevation shall not exceed 12-inch above the 

bottom of the sink cabinet, to allow for access to cover below sink basin. 
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4. 5-gallon vessel volume. 

5. 2-inch piping connections 

C. Acceptable manufacturers: 

1. Watts/Orion 

2. Striem 

3. Spears 

4. Approved equal 

2.05 TRANSITION JOINTS 

A. Transition couplings shall join piping with small differences in outside diameters or 

different materials. End connections shall be of the same size and compatible with the 

pipes being joined.  

B. Coupling shall be sleeve-type with body consisting of an epoxy coated steel sleeve, 

epoxy coated steel or ductile iron flanges, and BUNA-N wedge-type gaskets.   

C. Type 304 stainless steel bolts shall be utilized to pull flanges together to compress 

wedge-type gaskets. 

D. Coupling shall be suitable for providing 4° of angular deflection. 

E. Coupling shall be suitable for a working pressure of 150 psig when properly restrained.   

1. Without restraint or thrust blocking on each side of the coupling, internal static 

water pressure can cause coupling to separate.  Prior to performing pressure test 

on piping system, installer shall validate that manufacturer’s requirements and best 

practices for restraint/anchorage is followed.   

F. For dissimilar pipe materials, the coupling shall be provided with an insulating sleeve to 

prevent electrolytic action between the dissimilar metals in the adjacent pipe sections. 

G. The dielectric fittings shall conform to ASSE 1079 with a pressure rating of 125 psig at a 

minimum temperature of 180 degrees F. The end connection shall be solder joint copper 

alloy and threaded ferrous. 

H. Dielectric flange insulating kits shall be of non-conducting materials for field assembly of 

companion flanges with a pressure rating of 150 psig. The gasket shall be neoprene or 

phenolic. The bolt sleeves shall be phenolic or polyethylene. The washers shall be 

phenolic with steel backing washers. 
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I. The di-electric nipples shall be electroplated steel nipple complying with ASTM F1545 

with a pressure rating of 300 psig at 225 degrees F. The end connection shall be male 

threaded. The lining shall be inert and noncorrosive propylene. 

2.06 VALVES 

A. Iron body swing check valves for NPS 2-1/2 and larger. 

1. Class 125 with cast iron body and bonnet. 

2. Bronze disc. 

3. Bronze seat ring. 

4. 200 psig CWP pressure. 

5. MSS SP-71, Type 1. 

6. End connection shall be flanged. 

B. Bronze body swing check valves for NPS 2 and smaller. 

1. Class 150, Y-pattern, with bronze body and bonnet. 

2. Bronze disc. 

3. 300 psig CWP pressure. 

4. MSS SP-80, Type 3. 

5. End connection shall be threaded. 

C. Iron body gate valves for NPS 3 and larger. 

1. Ductile iron or steel body with resilient seat and bolting pattern for ASME Class 

125/150 flanges.  Valve body to receive protective enamel coating.   

2. Non-rising stem manual handle.   

3. Rated for 250 psig with the gate closed and 500-psig with the gate open 

4. AWWA C-509 or C-515. 

D. Bronze ball valves for NPS 2-1/2 and smaller. 

1. Two-piece bronze body. 

2. Full port with stainless steel ball or chrome-plated bronze ball. 
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3. PTFE/TFE seats. 

4. 600 psig CWP pressure and blowout-proof stem. 

5. End connection shall be threaded or flanged. 

E. Acceptable manufacturers: 

1. Crane 

2. Watts 

3. Webstone 

4. Conbraco 

5. Nibco 

6. Approved equal 

2.07 FLEXIBLE PIPE JOINTS  

A. Flexible joints installed in sanitary piping shall be designed specifically for use in a 

drainage system with hubless connections and be capable of providing uninterrupted 

sloping in the loop.   

B. At all locations where sanitary piping crosses a building expansion joint, a flexible piping 

joint shall be provided to compensate for differential building movement in all directions 

(vertical, lateral, offset, axial separation, axial compression).  Differential building section 

movement can be caused by thermal expansion/contraction of building sections, seismic 

events, or foundation settling. 

1. Differential building movement that the pipe expansion joint shall be capable of 

handling is based on the elevation of the pipe within the building, with the smallest 

expected movement near the foundation and the largest expected movement at 

the roof.  

a. Foundation at elevation 457.0’: ¾” differential movement in any direction 

b. Roof at elevation 499.0’: 1-1/2” differential movement in any direction 

2. The piping shall be restrained to the structure to maintain the joint in a “neutral” 

position such that control rods/cables are not engaged and the joint retains 

capacity to lengthen or offset if building sections separate, requiring the pipe 

expansion joint being able to undergo axial lengthening without engaging control 

rods/cables due to static piping pressure.   

3. Joint shall be suitable for a working temperature of 240 °F and 150 psig. 
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4. U-Loop expansion joints: 

a. Unit consists of two hoses with braided cover and end fittings that match the 

mating pipe, capable of no less than 2” of movement in all directions.  

b. Flexure of the braided hoses significantly reduces thrust loads caused by 

piping static pressure, reducing the loads imposed on anchorage points on 

each building section.     

c. Constructed of two sections stainless steel hose sections with stainless steel 

braided covers, stainless steel hubless end fittings, and two tees with MSS 

Type B stub ends and brass cleanouts.  

d. Acceptable manufacturers: 

1) Metraflex 

2) Approved Equal 

2.08 BACKWATER CHECK VALVES 

A. Specialty check valve to mitigate backflow of sewage from downstream system. 

B. Cast iron body with heavy duty coating. 

C. Bronze or stainless steel flapper. 

D. No-hub pipe connections. 

E. Gasketed and bolted access cover. 

2.09 INDIRECT FUNNEL DRAIN WITH INTEGRAL BACKWATER VALVE 

A. Cast iron body with plastic backwater float.   

PART 3 – EXECUTION 

3.01 INSTALLATION 

A. Install cleanouts in aboveground piping and building drain piping according to the 

following, unless otherwise indicated: 

1. Size same as drainage piping up to NPS 4. Use NPS 4 for larger drainage piping 

unless larger cleanout is indicated. 

2. Locate at each change in direction of piping greater than 45 degrees. 
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3. Locate at minimum intervals of 50 feet for piping NPS 4 and smaller and 100 feet 

for larger piping. 

4. Locate at base of each vertical soil and waste stack. 

B. For floor cleanouts for piping below floors, install cleanout deck plates with top flush with 

finished floor. 

C. For cleanouts located in concealed piping, install cleanout wall access covers, of types 

indicated, with frame and cover flush with finished wall. 

D. Install floor drains at low points of surface areas to be drained. Set grates of drains flush 

with finished floor, unless otherwise indicated. 

1. Position floor drains for easy access and maintenance. 

2. Set floor drains below elevation of surrounding finished floor to allow floor 

drainage. Set with grates depressed according to the following drainage area radii: 

a. Radius, 30 Inches or Less: Equivalent to 1 percent slope, but not less than 

1/4-inch total depression. 

b. Radius, 30 to 60 Inches: Equivalent to 1 percent slope. 

c. Radius, 60 Inches or Larger: Equivalent to 1 percent slope, but not greater 

than 1-inch total depression. 

3. Install floor-drain flashing collar or flange so no leakage occurs between drain and 

adjoining flooring. Maintain integrity of waterproof membranes where penetrated. 

4. Install individual traps for floor drains connected to sanitary building drain, unless 

otherwise indicated.  

E. Install roof flashing assemblies on sanitary stack vents and vent stacks that extend 

through roof. 

F. Install flashing fittings on sanitary stack vents and vent stacks that extend through roof. 

G. Assemble open drain fittings and install with top of hub 1 inch above floor. 

H. Install deep-seal traps on floor drains and other waste outlets, if indicated. 

I. Install floor-drain, trap-seal primer fittings on inlet to floor drains that require trap-seal 

primer connection. 

1. Exception: Fitting may be omitted if trap has trap-seal primer connection. 

2. Size: Same as floor drain inlet. 
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J. Install air-gap fittings on draining-type backflow preventers and on indirect-waste piping 

discharge into sanitary drainage system. 

K. Install sleeve flashing device with each riser and stack passing through floors with 

waterproof membrane. 

L. Install wood-blocking reinforcement for wall-mounting-type specialties. 

M. Install traps on plumbing specialty drain outlets. Omit traps on indirect wastes unless 

trap is indicated. 

N. Install escutcheons at wall, floor, and ceiling penetrations in exposed finished locations 

and within cabinets and millwork. Use deep-pattern escutcheons if required to conceal 

protruding pipe fittings. 

3.02 CONNECTIONS 

A. Piping installation requirements are specified in other Division 22 Sections. Drawings 

indicate general arrangement of piping, fittings, and specialties. 

B. Install piping adjacent to equipment to allow service and maintenance. 

3.03 FLASHING INSTALLATION 

A. Fabricate flashing from single piece unless large pans, sumps, or other drainage shapes 

are required. Join flashing according to the following if required: 

1. Lead Sheets: Burn joints of lead sheets 6.0-lb/sq. ft., 0.0938-inch thickness or 

thicker. 

2. Copper Sheets: Solder joints of copper sheets. 

B. Install sheet flashing on pipes, sleeves, and specialties passing through or embedded in 

floors and roofs with waterproof membrane. 

C. Set flashing on floors and roofs in solid coating of bituminous cement. 

D. Secure flashing into sleeve and specialty clamping ring or device. 

E. Install flashing for piping passing through roofs with counterflashing or commercially 

made flashing fittings, according to Section 07 60 00– Flashing and Sheet Metal. 

F. Extend flashing up vent pipe passing through roofs and turn down into pipe, or secure 

flashing into cast-iron sleeve having calking recess. 

G. Fabricate and install flashing and pans, sumps, and other drainage shapes. 
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3.04 PROTECTION 

A. Protect drains during remainder of construction period to avoid clogging with dirt or 

debris and to prevent damage from traffic or construction work. 

B. Place plugs in ends of uncompleted piping at end of each day or when work stops. 

END OF SECTION 
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DIVISION 22 

PLUMBING 

(Filed Sub Bid Required) 

 

SECTION 22 14 13 

FACILITY STORM DRAINAGE 

PART 1 – GENERAL 

1.01 FILED SUB-BID REQUIREMENTS 

A. This Section is part of the filed sub-bid for Division 22 – Plumbing. See Section 22 05 00. 

1.02 DESCRIPTION 

A. This Section describes the requirements for storm drainage systems, including piping 

and all necessary accessories as designated in this Section. 

B. A complete listing of all acronyms and abbreviations are included in Section 22 05 00 − 

Basic Plumbing Requirements. 

1.03 RELATED WORK 

A. Section 00 72 00 − General Conditions 

B. Section 01 33 00 − Submittal Procedures 

C. Section 01 73 23 − Anchorage and Bracing of Non-Structural Components 

D. Section 01 75 00 − Checkout and Startup Procedures 

E. Section 07 84 00 − Firestopping: Penetrations in rated enclosures. 

F. Section 07 90 00 − Joint Fillers, Sealants and Caulking 

G. Section 09 90 00 − Painting 

H. Section 22 05 00 – Basic Plumbing Requirements 

I. Section 22 05 53 – Identification for Plumbing Piping and Equipment 

J. Section 22 05 29 – Hangers and Supports for Plumbing Piping and Equipment 

K. Section 22 07 19 − Plumbing Piping Insulation 
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1.04 APPLICABLE PUBLICATIONS 

A. The publications listed below form a part of this specification to the extent referenced. 

The publications are referenced in the text by the basic designation only.  

B. American Society of Mechanical Engineers (ASME): 

1. A112.6.4 − Roof, Deck, and Balcony Drains 

2. A13.1 − Scheme for Identification of Piping Systems 

3. B1.20.1 − Pipe Threads, General Purpose, Inch 

4. B16.3 − Malleable Iron Threaded Fittings: Classes 150 and 300 

5. B16.9 − Factory-Made Wrought Buttwelding Fittings 

6. B16.11 − Forged Fittings, Socket-Welding and Threaded 

7. B16.12 − Cast Iron Threaded Drainage Fittings  

8. B16.15 − Cast Copper Alloy Threaded Fittings: Classes 125 and 250 

9. B16.18 − Cast Copper Alloy Solder-Joint Pressure Fittings 

10. B16.22 − Wrought Copper and Copper Alloy Solder-Joint Pressure Fittings 

11. B16.23 − Cast Copper Alloy Solder Joint Drainage Fittings - DWV 

12. B16.29 − Wrought Copper and Wrought Copper Alloy Solder-Joint Drainage 

Fittings – DWV 

C. American Society of Sanitary Engineering (ASSE) 

1. 1079 − Performance Requirements for Dielectric Pipe Unions 

D. American Society for Testing and Materials (ASTM): 

1. A47/A47M − Standard Specification for Ferritic Malleable Iron Castings 

2. A53/A53M − Standard Specification for Pipe, Steel, Black And Hot-Dipped, Zinc-

coated Welded and Seamless 

3. A74 − Standard Specification for Cast Iron Soil Pipe and Fittings 

4. A183 − Standard Specification for Carbon Steel Track Bolts and Nuts 
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5. A312/A312M − Standard Specification for Seamless, Welded, and Heavily Cold 

Worked Austenitic Stainless Steel Pipes 

 

6. A536 − Standard Specification for Ductile Iron Castings 

7. A733 − Standard Specification for Welded and Seamless Carbon Steel and 

Austenitic Stainless Steel Pipe Nipples 

8. A888 − Standard Specification for Hubless Cast Iron Soil Pipe and Fittings for 

Sanitary and Storm Drain, Waste, and Vent Piping Applications 

 

9. B32 − Standard Specification for Solder Metal 

 

10. B61 − Standard Specification for Steam or Valve Bronze Castings 

11. B62 − Standard Specification for Composition Bronze or Ounce Metal Castings 

12. B75/B75M − Standard Specification for Seamless Copper Tube 

13. B88 − Standard Specification for Seamless Copper Water Tube 

14. B306 − Standard Specification for Copper Drainage Tube (DWV) 

15. B584 − Standard Specification for Copper Alloy Sand Castings for General 

Applications 

16. B687 − Standard Specification for Brass, Copper, and Chromium-Plated Pipe 

Nipples 

17. B828 − Standard Practice for Making Capillary Joints by Soldering of Copper and 

Copper Alloy Tube and Fittings 

18. B813− Standard Specification for Liquid and Paste Fluxes for Soldering of Copper 

and Copper Alloy Tube 

19. C564 − Standard Specification for Rubber Gaskets for Cast Iron Soil Pipe and 

Fittings 

20. C1173 − Standard Specification for Flexible Transition Couplings for Underground 

Piping Systems 

21. D1785 − Standard Specification for Poly(Vinyl Chloride) (PVC) Plastic Pipe, 

Schedules 40, 80 and 120 

22. D2000 − Standard Classification System for Rubber Products in Automotive 

Applications 
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23. D2321 − Standard Practice for Underground Installation of Thermoplastic Pipe for 

Sewers and Other Gravity-Flow Applications 

24. D2564 − Standard Specification for Solvent Cements for Poly (Vinyl Chloride) 

(PVC) Plastic Piping Systems 

25. D2665 − Standard Specification for Poly (Vinyl Chloride) (PVC) Plastic Drain, 

Waste, and Vent Pipe and Fittings 

26. D2855 − Standard Practice for Making Solvent-Cemented Joints with Poly (Vinyl 

Chloride) (PVC) Pipe and Fittings 

27. D4101 − Standard Specification for Polypropylene Injection and Extrusion 

Materials 

28. D5926 − Standard for Poly (Vinyl Chloride) (PVC) Gaskets for Drain, Waste, and 

Vent (DWV), Sewer, Sanitary, and Storm Plumbing Systems 

29. F477 − Standard Specification for Elastomeric Seals (Gaskets) for Joining Plastic 

Pipe 

30. F656 − Standard Specification for Primers for Use in Solvent Cement Joints of 

Poly (Vinyl Chloride) (PVC) Plastic Pipe and Fittings 

31. F1545 − Standard Specification for Plastic-Lined Ferrous Metal Pipe, Fittings, and 

Flanges 

E. American Welding Society (AWS): 

1. A5.8M/A5.8 − Specification for Filler Metals for Brazing and Braze Welding 

F. Copper Development Association (CDA): 

1. A4015 − Copper Tube Handbook 

G. Cast Iron Soil Pipe Institute (CISPI): 

1. 301 − Standard Specification for Hubless Cast Iron Soil Pipe and Fittings for 

Sanitary and Storm Drain, Waste, and Vent Piping Applications 

2. 310 − Standard Specification for Coupling for Use in Connection with Hubless Cast 

Iron Soil Pipe and Fittings for Sanitary and Storm Drain, Waste, and Vent Piping 

Applications 

H. Code of Massachusetts Regulations (CMR): 

1. 248 CMR 10.00 – Uniform State Plumbing Code  
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I. Manufacturers Standardization Society of the Valve and Fittings Industry, Inc. (MSS): 

1. SP-72 − Ball Valves with Flanged or Butt-Welding Ends for General Service 

2. SP-110 − Ball Valves Threaded, Socket-Welding, Solder Joint, Grooved and 

Flared Ends 

1.05 SUBMITTALS 

A. Submittals, including number of required copies, shall be submitted in accordance with 

Section 01 33 00− Submittal Procedures. 

B. Information and material submitted under this Section shall be marked “SUBMITTED 

UNDER SECTION 22 14 13 − FACILITY STORM DRAINAGE”, with applicable 

paragraph identification. 

C. Manufacturer's Literature and Data including: Full item description and optional features 

and accessories. Include dimensions, weights, materials, applications, standard 

compliance, model numbers, size, and capacity. 

1. Pipe and Fittings. 

2. Specialty Pipe Fittings. 

3. Cleanouts. 

4. Roof Drains. 

5. Expansion Joints. 

6. Downspout Nozzles. 

7. Sleeve Flashing Devices. 

D. Detailed shop drawing of clamping device and extensions when required in connection 

with the waterproofing membrane. 

E. Operation and Maintenance Data: For drainage piping specialties to include in 

emergency, operation, and maintenance manuals.  Refer to section 01 78 23 – 

Operation and Maintenance Data for additional requirements. 

1.06 QUALITY ASSURANCE 

A. Bio-Based Materials: For products designated by the USDA’s Bio-Preferred Program, 

provide products that meet or exceed USDA recommendations for bio-based content, so 

long as products meet all performance requirements in this Specifications Section. For 
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more information regarding the product categories covered by the Bio-Preferred 

Program, visit http://www.biopreferred.gov. 

1.07 MANUFACTURERS 

A. Acceptable manufacturers for cast iron storm piping: 

1. Charlotte 

2. Tyler 

3. New Age 

4. Approved equal 

B. Acceptable manufacturers for storm system specialties and fixtures: 

1. Zurn 

2. Jay R Smith 

3. Josam 

4. MIFAB 

5. Approved equal 

PART 2 – PRODUCTS 

2.01 STORM WATER DRAIN PIPING 

A. Cast iron storm pipe and fittings. 

1. Cast iron pipe and fittings shall be used for all interior and exterior storm piping 

unless otherwise specified.    

a. Cast iron pipe shall be hub and spigot for piping below grade or below slabs. 

b. Cast iron pipe shall be hubless (plain end or no-hub or hubless) for interior 

waste and vent piping above grade. 

2. The material for all pipe and fittings shall be cast iron soil pipe and fittings and 

shall conform to the requirements of CISPI 301, ASTM A888, or ASTM A74. 

3. Cast iron pipe and fittings shall be made from a minimum of 95 percent post-

consumer recycled material. 
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4. Joints for hubless pipe and fittings shall conform to the manufacturer’s installation 

instructions. Couplings for hubless joints shall conform to CISPI 310. Joints for hub 

and spigot pipe shall be installed with compression gaskets conforming to the 

requirements of ASTM C564. 

5. In addition to the above requirements, all cast-iron storm pipe and fittings which is 

installed in a chemical room or adjoining corridor shall have a factory-applied 

epoxy coating on both the inside and outside of the pipe suitable for areas with 

exposure to chemicals from pH 2 to pH 12. Hubless couplings shall be all stainless 

steel with the exception of the gasket which shall be constructed of an elastomeric 

compound conforming to ASTM C564. Acceptable products: 

a. Basis of Design is Charlotte Pipe – Edge HP Iron 

B. Copper Tube, (DWV): May be used for piping above ground. 

1. The copper DWV tube shall be drainage type, drawn temper conforming to ASTM 

B306. 

2. The copper drainage fittings shall be cast copper or wrought copper conforming to 

ASME B16.23 or ASME 16.29. 

3. The joints shall be lead free, using a water flushable flux, and conforming to ASTM 

B32. 

2.02 TRANSITION JOINTS 

A. Transition couplings shall join piping with small differences in outside diameters or 

different materials. End connections shall be of the same size and compatible with the 

pipes being joined.  

B. Coupling shall be sleeve-type with body consisting of an epoxy coated steel sleeve, 

epoxy coated steel or ductile iron flanges, and BUNA-N wedge-type gaskets.   

C. Type 304 stainless steel bolts shall be utilized to pull flanges together to compress 

wedge-type gaskets. 

D. Coupling shall be suitable for providing 4° of angular deflection. 

E. Coupling shall be suitable for a working pressure of 150 psig when properly restrained.   

1. Without restraint or thrust blocking on each side of the coupling, internal static 

water pressure can cause coupling to separate.  Prior to performing pressure test 

on piping system, installer shall validate that manufacturer’s requirements and best 

practices for restraint/anchorage is followed.   
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F. For dissimilar pipe materials, the coupling shall be provided with an insulating sleeve to 

prevent electrolytic action between the dissimilar metals in the adjacent pipe sections. 

G. The dielectric fittings shall conform to ASSE 1079 with a pressure rating of 125 psig at a 

minimum temperature of 180 degrees F. The end connection shall be solder joint copper 

alloy and threaded ferrous. 

H. Dielectric flange insulating kits shall be of non-conducting materials for field assembly of 

companion flanges with a pressure rating of 150 psig. The gasket shall be neoprene or 

phenolic. The bolt sleeves shall be phenolic or polyethylene. The washers shall be 

phenolic with steel backing washers. 

I. The dielectric nipples shall be electroplated steel nipple complying with ASTM F1545 

with a pressure rating of 300 psig at 225 degrees F. The end connection shall be male 

threaded. The lining shall be inert and noncorrosive propylene. 

2.03 CLEANOUTS 

A. General: 

1. Cleanouts shall be the same size as the pipe, up to 4 inches; and not less than 4 

inches for larger pipe. Cleanouts shall be easily accessible and shall be gastight 

and watertight. Minimum clearance of 24 inches shall be provided for clearing a 

clogged sanitary line. 

2. In horizontal runs above grade, cleanouts shall consist of cast brass tapered screw 

plug in fitting or caulked/no hub cast iron ferrule. Plain end (no-hub) piping in 

interstitial space or above ceiling may use plain end (no-hub) blind plug and clamp. 

3. Cleanouts shall be provided at or near the base of the vertical stacks with the 

cleanout plug located approximately 24 inches above the floor. The cleanouts shall 

be extended to the wall access cover. Cleanout shall consist of sanitary tees. 

Nickel bronze square frame and stainless steel cover with minimum opening of 6 

inch by 6 inch shall be provided at each wall cleanout. 

4. Cleanouts shall be installed so that the cleanout opens in the direction of flow. 

5. When a waterproofing membrane is used for the floor system, clamping collars 

shall be provided on the cleanout body. 

B. Floor Cleanouts for Administrative Areas: 

1. Cleanout shall have an epoxy coated cast iron body with bottom outlet, conforming 

to ASME A112.36.2M.   

2. Cleanout shall be adjustable to finished floor elevation, with vertical adjustability of 

1 inch.  Cleanout shall include pre-packaged shims for tilt correction. 
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3. Cleanout body outlet shall consist of a hubless socket, inside caulk outlet, hub and 

spigot connection, or threaded outlet. 

4. Top frame and cover material and finish shall be nickel-bronze copper alloy.  

Cover shall be a “Type B” light duty scoriated cover with rough-in cover provided 

for protection during concrete pour.   

5. Basis of design is Zurn Z1400-BZ. 

C. Floor Cleanouts for Process Areas: 

1. Cleanout shall have an epoxy coated cast iron body with bottom outlet, conforming 

to ASME A112.36.2M.  Body shall include an anchor flange. 

2. Cleanout shall be adjustable to finished floor elevation, with vertical adjustability of 

2 inches.  Cleanout shall include pre-packaged shims for tilt correction. 

3. Cleanout body outlet shall consist of a hubless socket, inside caulk outlet, hub and 

spigot connection, or threaded outlet. 

4. Top frame and cover material and finish shall be polished stainless steel.  Cover 

shall be a heavy-duty duty scoriated cover with rough-in cover provided for 

protection during concrete pour. 

5. Basis of design is Zurn Z1400-K. 

2.04 ROOF DRAINS AND CONNECTIONS 

A. Roof Drains: Roof Drains (RD) shall be duplex units with primary and secondary drain 

funnels and mounted on shared flashing plate.  Roof drains shall conform with ASME 

A112.6.4. 

1. RD funnel bodies and grated dome shall be constructed of epoxy coated cast iron, 

with membrane clamp collar. Flashing plate shall be sheet steel with a corrosion 

resistant finish.  Free openings through strainer shall be twice area of drain outlet. 

2. RD assembly shall include a static riser with height coordinated to accommodate 

insulation thickness at low point in roof insulation. 

3. Secondary RD shall include a 2-inch high water dam integral with the drain body. 

4. RD outlets shall consist of a hubless socket, inside caulk outlet, or threaded outlet. 

5. Flat Roofs: The roof drain shall have a beehive or dome shaped strainer with 

integral flange not less than 12 inches in diameter. For an insulated roof, a roof 

drain with an adjustable drainage collar shall be provided, which can be raised or 

lowered to meet required insulation heights, sump receiver and deck clamp. The 
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bottom section shall serve as roof drain during construction before insulation is 

installed. 

B. Riser Expansion Joints: Expansions joints shall be heavy cast iron with silicone bronze 

expansion sleeve having smooth bearing surface working freely against a packing ring 

held in place and under pressure of a bolted gland ring, forming a water and air tight 

flexible joint. Asbestos packing is prohibited. 

1. An expansion joint shall be provided, specified above, at top of run on straight, 

vertical runs of piping 40 feet long or greater. 

2.05 DOWNSPOUT NOZZLE:  

A. The downspout nozzle fitting shall be of brass, unfinished, with internal pipe thread for 

connection to downspout. 

B. Basis of design is Zurn Z199. 

2.06 WATERPROOFING 

A. A sleeve flashing device shall be provided at points where pipes pass through 

membrane waterproofed floors or walls. The sleeve flashing device shall be 

manufactured, cast iron fitting with clamping device that forms a sleeve for the pipe floor 

penetration of the floor membrane. A galvanized steel pipe extension shall be included in 

the top of the fitting that will extend 2 inches above finished floor and galvanized steel 

pipe extension in the bottom of the fitting that will extend through the floor slab. A 

waterproofed caulked joint shall be provided at the top hub. 

2.07 FLEXIBLE PIPE JOINTS  

A. Flexible joints installed in storm piping shall be designed specifically for use in a 

drainage system with hubless couplings and be capable of providing uninterrupted 

sloping in the loop.   

B. At all locations where sanitary piping crosses a building expansion joint, a flexible piping 

joint shall be provided to compensate for differential building movement in all directions 

(vertical, lateral, offset, axial separation, axial compression).  Differential building section 

movement can be caused by thermal expansion/contraction of building sections, seismic 

events, or foundation settling. 

1. Differential building movement that the pipe expansion joint shall be capable of 

handling is based on the elevation of the pipe within the building, with the smallest 

expected movement near the foundation and the largest expected movement at 

the roof.  

a. Foundation at elevation 457.0’: ¾” differential movement in any direction 
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b. Roof at elevation 499.0’: 1-1/2” differential movement in any direction 

2. The piping shall be restrained to the structure to maintain the joint in a “neutral” 

position such that control rods/cables are not engaged and the joint retains 

capacity to lengthen or offset if building sections separate, requiring the pipe 

expansion joint being able to undergo axial lengthening without engaging control 

rods/cables due to static piping pressure.   

3. Joint shall be suitable for a working temperature of 240 °F and 150 psig. 

4. U-Loop expansion joints: 

a. Unit consists of two hoses with braided cover and end fittings that match the 

mating pipe, capable of no less than 2” of movement in all directions.  

b. Flexure of the braided hoses significantly reduces thrust loads caused by 

piping static pressure, reducing the loads imposed on anchorage points on 

each building section.     

c. Constructed of two sections stainless steel hose sections with stainless steel 

braided covers, stainless steel hubless end fittings, and two tees with MSS 

Type B stub ends and brass cleanouts.  

d. Acceptable manufacturers: 

1) Metraflex 

2) Approved Equal 

2.08 BACKWATER CHECK VALVES 

A. Specialty check valve to mitigate backflow of stormwater from downstream system. 

B. Cast iron body with heavy duty coating. 

C. Bronze or stainless steel flapper. 

D. No-hub pipe connections. 

E. Gasketed and bolted access cover. 

PART 3 – EXECUTION 

3.01 PIPE INSTALLATION 

A. The pipe installation shall comply with the requirements of the Plumbing Code and these 

specifications. 
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B. Branch piping shall be installed from the piping system and connect to all drains and 

outlets. 

C. Pipe shall be round and straight. Cutting shall be done with proper tools. Pipe, except for 

glass, shall be reamed to remove burrs and a clean smooth finish restored to full pipe 

inside diameter. 

D. All pipe runs shall be laid out to avoid interference with other work/trades. 

E. The piping shall be installed above accessible ceilings to allow for ceiling panel removal. 

F. Unless otherwise stated on the documents, minimum horizontal slope shall be one inch 

for every 8 feet (1 percent slope) of pipe length. 

G. The piping shall be installed free of sags and bends. 

H. Seismic restraint shall be installed where required by code. 

I. Changes in direction for storm drainage piping shall be made using appropriate 

branches, bends and long sweep bends. Sanitary tees and short sweep ¼ bends may 

be used on vertical stacks if change in direction of flow is from horizontal to vertical. 

Long turn double wye branch and 1/8 bend fittings shall be used if two drains are 

installed back to back or side by side with common drain pipe. Do not change direction 

of flow more than 90 degrees. Proper size of standard increaser and reducers shall be 

used if pipes of different sizes are connected. Reducing size of drainage piping in 

direction of flow is prohibited. 

J. Buried storm drainage piping shall be laid beginning at the low point of each system. 

Piping shall be installed true to grades and alignment indicated with unbroken continuity 

of invert. Hub ends shall be placed upstream. Required gaskets shall be installed 

according to manufacturer’s written instruction for use of lubricants, cements, and other 

installation requirements. Bio-based materials shall be utilized when possible. 

K. Cast iron piping shall be installed according to CISPI’s “Cast Iron Soil Pipe and Fittings 

Handbook,” Chapter IV, “Installation of Cast Iron Soil Pipe and Fittings” 

L. Aboveground copper tubing shall be installed according to CDA A4015. 

M. Aboveground PVC piping shall be installed according to ASTM D2665. Underground 

PVC piping shall be installed according to ASTM D2321. 

3.02 JOINT CONSTRUCTION 

A. Hub and spigot, cast iron piping with gasket joints shall be joined in accordance with 

CISPI’s “Cast Iron Soil Pipe and Fittings Handbook” for compression joints. 
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B. Hub and spigot, cast iron piping with calked joints shall be joined in accordance with 

CISPI’s “Cast Iron Soil Pipe and Fittings Handbook” for lead and oakum calked joints. 

C. Hubless, cast iron piping shall be joined in accordance with CISPI’s “Cast Iron Soil Pipe 

and Fittings Handbook” for hubless piping coupling joints. 

D. For threaded joints, thread pipe with tapered pipe threads according to ASME B1.20.1. 

The threads shall be cut full and clean using sharp disc cutters. Threaded pipe ends 

shall be reamed to remove burrs and restored to full pipe inside diameter. Pipe fittings 

and valves shall be joined as follows: 

1. Apply appropriate tape or thread compound to external pipe threads unless dry 

seal threading is required by the pipe service 

2. Pipe sections with damaged threads shall be replaced with new undamaged 

sections of pipe at no additional time or cost to the Owner. 

E. Copper tube and fittings with soldered joints shall be joined according to ASTM B828. A 

water flushable, lead free flux conforming to ASTM B813 and a lead free alloy solder 

conforming to ASTM B32 shall be used. 

F. For PVC piping, solvent cement joints shall be used for joints. All surfaces shall be 

cleaned and dry prior to applying the primer and solvent cement. Installation practices 

shall comply with ASTM F402. The joint shall conform to ASTM D2855 and ASTM 

D2665 appendices. 

3.03 SPECIALTY PIPE FITTINGS 

A. Transition coupling shall be installed at pipe joints with small differences in pipe outside 

diameters. 

B. Dielectric fittings shall be installed at connections of dissimilar metal piping and tubing. 

3.04 PIPE HANGERS, SUPPORTS AND ACCESSORIES 

A. All piping shall be supported according to the IPC, Section 22 05 00 − Common Results 

for Plumbing, and these Specifications. 

B. Hangers, supports, rods, inserts and accessories used for Pipe supports shall be shop 

coated with zinc Chromate primer paint. Electroplated copper hanger rods, hangers and 

accessories may be used with copper tubing. 

C. Horizontal piping and tubing shall be supported within 12 inches of each fitting or 

coupling. 

D. Horizontal cast iron piping shall be supported with the following maximum horizontal 

spacing and minimum hanger rod diameters: 
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1. NPS 1-1/2 to NPS 2: 60 inches with 3/8 inch rod. 

2. NPS 3: 60 inches with 1/2 inch rod. 

3. NPS 4 to NPS 5: 60 inches) with 5/8 inch rod. 

4. NPS 6 to NPS 8: 60 inches with 3/4 inch rod. 

5. NPS 10 to NPS 12: 60 inches with 7/8 inch rod. 

E. The maximum support spacing for horizontal plastic shall be 4 feet. 

F. Vertical piping and tubing shall be supported at the base, at each floor, and at intervals 

no greater than 15 feet. 

G. In addition to the requirements in Section 22 05 00 − Common Results for Plumbing, 

floor, wall and ceiling plates shall have the following characteristics: 

1. Solid or split unplated cast iron. 

2. All plates shall be provided with set screws. 

3. Height adjustable clevis type pipe hangers. 

4. Adjustable Floor Rests and Base Flanges shall be steel. 

5. Hanger Rods shall be low carbon steel, fully threaded or threaded at each end with 

two removable nuts at each end for positioning rod and hanger and locking each in 

place. 

6. Riser Clamps shall be malleable iron or steel. 

7. Roller shall be cast iron. 

8. Hangers and supports utilized with insulated pipe and tubing shall have 180-

degree (minimum) metal protection shield centered on and welded to the hanger 

and support. The shield shall be 4 inches in length and be 16-gauge steel. The 

shield shall be sized for the insulation. 

H. Miscellaneous materials shall be provided as specified, required, directed or as noted on 

the drawings for proper installation of hangers, supports and accessories. If the vertical 

distance exceeds 20 feet for cast iron pipe additional support shall be provided in the 

center of that span. All necessary auxiliary steel shall be provided to provide that 

support. 

I. Cast escutcheon with set screw shall be installed at each wall, floor and ceiling 

penetration in exposed finished locations and within cabinets and millwork. 
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J. Penetrations: 

1. Fire Stopping: Where pipes pass through fire partitions, fire walls, smoke 

partitions, or floors, a fire stop shall be installed that provides an effective barrier 

against the spread of fire, smoke and gases as specified in Section 07 84 00 − 

Firestopping. Clearances between raceways and openings shall be completely 

filled and sealed with the fire stopping materials. 

2. Water proofing: At floor penetrations, Clearances around the pipe shall be 

completely sealed and made watertight with sealant as specified in Section 07 90 

00 − Joint Fillers, Sealants and Caulking. Bio-based materials shall be utilized 

when possible. 

3.05 INSULATION 

A. Insulate horizontal sections and 600 mm (2 feet) past changes of direction to vertical 

sections for interior section of roof drains. Install insulation in accordance with the 

requirements of Section 22 07 19 − Plumbing Piping Insulation. 

3.06 TESTS  

A. Storm sewer system shall be tested either in its entirety or in sections. 

B. Storm Water Drain tests shall be conducted before trenches are backfilled or fixtures are 

connected. A water test or air test shall be conducted, as directed. 

1. If entire system is tested with water, tightly close all openings in pipes except the 

highest opening, and fill system with water to point of overflow. If system is tested 

in sections, tightly plug each opening except highest opening of section under test, 

fill each section with water and test with at least a 10 foot head of water. In testing 

successive sections, test at least upper 10 feet of next preceding section so that 

each joint or pipe except upper most 10 feet of system has been submitted to a 

test of at least a 10 foot head of water. Water shall be kept in the system, or in 

portion under test, for at least 15 minutes before inspection starts. System shall 

then be tight at all joints. 

2. For an air test, an air pressure of 34 kPa (5 psig) gauge shall be maintained for at 

least 15 minutes without leakage. A force pump and mercury column gauge shall 

be used for the test. 

3. Final Tests: While either one of the following tests may be used, Contractor shall 

check with Owner’s Representative as to which test will be performed. 

a. Smoke Test: After fixtures are permanently connected and traps are filled 

with water, fill entire drainage and vent systems with smoke under pressure 
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of 0.25 kPa (1 inch of water) with a smoke machine. Chemical smoke is 

prohibited. 

b. Peppermint Test: Introduce .06 liters (2 ounces) of peppermint into each line 

or stack. 

C. Owner’s Representative shall witness all tests. Contractor shall coordinate schedules 

with the Owner’s Representative and CxA. Contractor shall provide a minimum of 10 

working days prior to flushing, disinfection/sterilization, startup, and testing. 

END OF SECTION 
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DIVISION 22 

PLUMBING 

(Filed Sub Bid Required) 

 

SECTION 22 14 29 

SUMP PUMPS 

PART 1 – GENERAL 

1.01 FILED SUB-BID REQUIREMENTS 

A. This Section is part of the filed sub-bid for Division 22 – Plumbing. See Section 22 05 00. 

1.02 DESCRIPTION 

A. Sump pumps. See schedule on Drawings for pump capacity and head. 

B. A complete listing of all acronyms and abbreviations are included in Section 22 05 00 − 

Basic Plumbing Requirements. 

1.03 RELATED SECTIONS 

A. Section 01 33 00 − Submittal Procedures 

B. Section 01 73 23 − Seismic Anchorage and Bracing: Seismic Restraint 

C. Section 01 75 00 − Checkout and Startup Procedures 

D. Section 01 78 23 – Operations and Maintenance Data 

E. Section 01 79 00 – Instruction of Owner’s Personnel 

F. Section 22 05 00 – Basic Plumbing Requirements 

G. Section 22 13 16 – Sanitary Waste and Vent Piping 

H. Section 26 29 13 − Low-Voltage Enclosed Motor Controllers 

1.04 APPLICABLE PUBLICATIONS 

A. The publications listed below form a part of this specification to the extent referenced. 

The publications are referenced in the text by the basic designation only.  

B. American National Standard Institute (ANSI)/Hydraulic Institute (HI): 

1. 1.1-1.2 − Rotodynamic Centrifugal Pumps for Nomenclature and Definitions 
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2. 1.3 − Rotodynamic Centrifugal Pumps for Design and Application 

3. 1.4 − Rotodynamic Centrifugal Pumps for Manuals Describing Installation, 

Operation, and Maintenance 

C. ASTM International (ASTM): 

1. A48/A48M − Standard Specification for Gray Iron Castings 

2. A532/A532M − Standard Specification for Abrasion-Resistant Cast Irons 

3. B584 − Standard Specification for Copper Alloy Sand Castings for General 

Applications 

D. National Electrical Manufacturers Association (NEMA): 

1. ICS − Industrial Control and Systems: Enclosures 

2. 250 − Enclosures for Electrical Equipment (1000 Volts Maximum) 

E. Underwriters' Laboratories, Inc. (UL): 

1. 508 - Standards for Industrial Control Equipment 

1.05 SUBMITTALS 

A. Submittals, including number of required copies, shall be submitted in accordance with 

Section 01 33 00 − Submittal Procedures. 

B. Information and material submitted under this Section shall be marked “SUBMITTED 

UNDER SECTION 22 14 29 − SUMP PUMPS”, with applicable paragraph identification. 

C. Manufacturer's Literature and Data including: Full item description and optional features 

and accessories. Include dimensions, weights, materials, applications, standard 

compliance, model numbers, size, and capacity. 

1. Pump: 

a. Manufacturer and model. 

b. Operating speed (rpm). 

c. Capacity. 

d. Characteristic performance curves. 

2. Electric Motor: 

a. Manufacturer, frame, and type. 
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b. Speed. 

c. Current Characteristics and W (HP). 

d. Efficiency. 

3. Control panel. 

4. Sensors. 

D. Certified copies of all the factory and construction site test data sheets and reports. 

E. Complete operating and maintenance manuals including wiring diagrams, technical data 

sheets and information for ordering replacement parts: 

1. Include complete list which indicates all components of the system. 

2. Include complete diagrams of the internal wiring for each item of equipment. 

3. Diagrams shall have their terminals identified to facilitate installation, operation and 

maintenance, and troubleshooting.  

4. Refer to section 01 78 23 – Operation and Maintenance Data for additional 

requirements. 

1.06 QUALITY ASSURANCE 

1. UL Compliance: Comply with UL 778 for motor-operated water pumps. 

2. Design Criteria: 

a. Pump sizes, capacities, pressures, operating characteristics and efficiency 

shall be as scheduled. 

b. Head-capacity curves shall slope up to maximum head at shut-off. Select 

pumps near the midrange of the curve, and near the point of maximum 

efficiency, without approaching the pump curve end point and possible 

cavitation and unstable operation. Select pumps for open systems so that 

required net positive suction head (NPSHR) does not exceed the net positive 

head available (NPSHA). 

c. Pump Driver: Furnish with pump. Size shall be non-overloading at any point 

on the head-capacity curve, including in a parallel or series pumping 

installation with one pump in operation. 

d. Provide all pumps with motors, impellers, drive assemblies, bearings, 

coupling guard and other accessories specified. Statically and dynamically 

balance all rotating parts. 
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e. Furnish each pump and motor with a nameplate giving the manufacturers 

name, serial number of pump, capacity in GPM and head in feet at design 

condition, horsepower, voltage, frequency, speed and full load current and 

motor efficiency. 

f. Test all pumps before shipment. The manufacturer shall certify all pump 

ratings. 

g. After completion of balancing, provide replacement of impellers or trim 

impellers to provide specified flow at actual pumping head, as installed. 

B. Provide start-up training of pumps and controls in accordance with Section 22 05 00 – 

Basic Plumbing Requirements and Section 01 79 00 – Instruction of Owner’s Personnel. 

Provide services of manufacturer’s technical representative for four hours to instruct 

Owner’s Personnel in operation and maintenance of units. 

1.07 AS-BUILT DOCUMENTATION 

A. Submit manufacturer’s literature and data updated to include submittal review comments 

and any equipment substitutions. 

B. Submit operation and maintenance data updated to include submittal review comments, 

substitutions and construction revisions shall be in electronic version on compact disc or 

DVD inserted into a three-ring binder. All aspects of system operation and maintenance 

procedures, including piping isometrics, wiring diagrams of all circuits, a written 

description of system design, control logic, and sequence of operation shall be included 

in the operation and maintenance manual. The operations and maintenance manual 

shall include troubleshooting techniques and procedures for emergency situations. 

Notes on all special systems or devices such as damper and door closure interlocks 

shall be included. A List of recommended spare parts (manufacturer, model number, and 

quantity) shall be furnished. Information explaining any special knowledge or tools the 

owner will be required to employ shall be inserted into the As-Built documentation. 

C. The installing contractor shall maintain as-built drawings of each completed phase for 

verification; and, shall provide the complete set at the time of final systems certification 

testing. As-built drawings are to be provided, and a copy of them in Revit 2022 provided 

on compact disk or DVD. Should the installing contractor engage the testing company to 

provide as-built or any portion thereof, it shall not be deemed a conflict of interest or 

breach of the ‘third party testing company’ requirement. 

D. Certification documentation shall be provided to Owner’s Representative 10 working 

days prior to submitting the request for final inspection. The documentation shall include 

all test results, the names of individuals performing work for the testing agency on this 

project, detailed procedures followed for all tests, and a certification that all results of 

tests were within limits specified. 
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1.08 ACCEPTABLE MANUFACTURERS 

A. Myers (basis of design) 

B. Zoeller 

C. Hydromatic 

D. Approved equal 

PART 2 – PRODUCTS 

2.01 DEWATERING BUILDING BASEMENT SUMP PUMP 

A. Centrifugal, vertical, submersible pump and motor, designed for continuous-duty water 

service with temperatures up to 130 °F and intermittent temperatures up to 140 °F. 

Driver shall be electric motor. Support shall be rigid type found invert of concrete sump. 

1. Pump housings shall be cast iron, bronze, aluminum or stainless steel. Cast iron 

and aluminum housings for submersible pumps shall be epoxy coated. Bio-based 

materials shall be utilized when possible. 

2. Impeller shall be statically and dynamically balanced, keyed and secured to shaft, 

two vane enclosed type, constructed of epoxy coated cast iron 

3. Shaft shall be stainless steel or other approved corrosion resisting metal.  

4. Shaft seal shall be mechanical constructed of carbon and ceramic face materials, 

with all metal parts and springs for seals being 300 series stainless steel.   

5. All fasteners shall be 300 series stainless steel. 

B. Motor shall be designed for 115 VAC single phase power with Class A insulation on the 

stator windings, operating at 1650 rpm.  

1. Single phase, 1/2-hp motor shall be shaded pole type.   

2. Motor housing shall be constructed of epoxy coated cast iron.  

3. The winding housing shall be filled with clean dielectric oil to lubricate bearings 

and seals and transfer heat from the windings to the outer shell.   

4. Motor shall include a heat sensor attached to the top of the motor windings and 

wired in series with the windings to stop the motor if the winding temperature 

exceeds 220 °F. Sensor switch automatically resets when motor cools to a safe 

operating temperature. 
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5. Motor shall be capable of operating over the full range of the performance curve 

without overloading the motor or causing any objectionable noise or vibration.   

6. The motor shall be furnished with two bearings to support the rotor; an upper 

sleeve bearing for radial loads and a lower sleeve bearing with thrust pad for radial 

and thrust loads.  

C. Simplex control panel shall provide all power and controls for the sump pump with the 

following components: 

1. Stainless steel NEMA 4X enclosure with lockable latches. 

2. 115 VAC main power feed with internal breakers for pump circuit, control circuit, 

and alarm driver circuit.  

3. Magnetic contactor for pump control. 

4. Float switch (non-mercury) for pump control based on water level in sump. 

5. Interface with buttons, switches, and pilot lights with the following: 

a. Push button for manual pump operation. 

b. Push button to test or silence the alarm. 

c. Green LED to indicate pump is running. 

d. Red LED to indicate high water level. 

e. Elapsed run time meter. 

f. Green LED to indicate power is available on the control circuit. 

g. Green LED to indicate power is available on the alarm circuit. 

h. Red LED to indicate fuse for control or alarm circuit is blown. 

6. Red visual alarm beacon and piezoelectric audio alarm. 

7. Auxiliary alarm output relay.  

8. Terminal strip for field wiring of incoming power, float, and pump circuits. 

9. Grounding lugs. 

10. Inner door or partitions to protect operators from exposure to high voltage circuits 

when interfacing with control buttons and indicators while main enclosure door is 

open. 
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11. Power to the pump motor shall be SJOW or SJTW.  The power and switch cords 

shall be of the positive sealing, quick-disconnect type.  The power and switch 

cable connections shall be sealed at the motor entrance by means of a 

compression nut which serves to make a positive electrical connection and prevent 

water from entering the cable jacket and motor housing. 

2.02 ELEVATOR SUMP PUMP 

A. Centrifugal, vertical, submersible pump and motor, designed for intermittent water 

temperatures up to 140 °F and capable of intermittently running dry without damage to 

the seals or bearings. Driver shall be electric motor. Support shall be rigid type found 

invert of concrete sump.  

1. Pump housings shall be cast iron, bronze, aluminum or stainless steel. Cast iron 

and aluminum housings for submersible pumps shall be epoxy coated. Bio-based 

materials shall be utilized when possible. 

2. Impeller shall be statically and dynamically balanced, threaded shaft, recessed 

vortex type, constructed of epoxy coated cast iron 

3. Shaft shall be stainless steel or other approved corrosion-resisting metal.  

4. Shaft seal shall be mechanical constructed of carbon and ceramic face materials, 

with all metal parts and springs for seals being 300 series stainless steel.   

5. All fasteners shall be 300 series stainless steel. 

B. Motor shall be designed for 460 VAC three phase power with Class B insulation on the 

stator windings, operating at 3450 rpm.  

1. Three phase, 2-hp induction motor.   

2. Motor housing shall be constructed of epoxy coated cast iron.  

3. The winding housing shall be filled with clean dielectric oil to lubricate bearings 

and seals and transfer heat from the windings to the outer shell.   

4. Motor shall be protected by a three-leg overload relay in the control box.  Overload 

shall be of the quick-trip, ambient-compensated type and shall have a manual 

reset button.  

5. Motor shall be capable of operating over the full range of the performance curve 

without overloading the motor or causing any objectionable noise or vibration.   

6. The motor shall be furnished with two bearings to support the rotor; an upper 

sleeve bearing for radial loads and a lower sleeve bearing with thrust pad for radial 

and thrust loads.  
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C. Simplex control panel shall provide all power and controls for the sump pump with the 

following components: 

1. Stainless steel NEMA 4X enclosure with lockable latches. 

2. 460 VAC main power feed with internal breakers for pump circuit, control circuit, 

and alarm driver circuit.  

3. Magnetic contactor for pump control. 

4. Float switch (non-mercury) for pump control based on water level in sump. 

5. Interface with buttons, switches, and pilot lights with the following: 

a. Push button for manual pump operation. 

b. Push button to test or silence the alarm. 

c. Green LED to indicate pump is running. 

d. Red LED to indicate high water level. 

e. Elapsed run time meter. 

f. Green LED to indicate power is available on the control circuit. 

g. Green LED to indicate power is available on the alarm circuit. 

h. Red LED to indicate fuse for control or alarm circuit is blown. 

6. Red visual alarm beacon and piezoelectric audio alarm. 

7. Auxiliary alarm output relay.  

8. Terminal strip for field wiring of incoming power, float, and pump circuits. 

9. Grounding lugs. 

10. Inner door or partitions to protect operators from exposure to high voltage circuits 

when interfacing with control buttons and indicators while main enclosure door is 

open. 

11. Power to the pump motor shall be SOOW.  The power and switch cords shall be of 

the positive sealing, quick-disconnect type.  The power and switch cable 

connections shall be sealed at the motor entrance by means of a compression 

washer and compression nut.  A shrink tube filled with epoxy shall seal the outer 

cable jacket and the individual leads to prevent water from entering the motor 

housing. 
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2.03 PIPING AND VALVES 

A. Discharge force main piping from sump pumps shall be galvanized steel and installed in 

accordance with Section 22 13 16 – Sanitary Waste and Vent Piping. 

B. Check valve to prevent backflow through pump shall be provided in accordance with 

Section 22 13 19 – Sanitary Waste Piping Specialties.  Check valve shall be installed 

between outlet of pump and isolate gate valve. 

C. Gate for pump isolation shall be provided in accordance with Section 22 13 19 – 

Sanitary Waste Piping Specialties.  Gate valve shall be installed downstream of check 

valve. 

PART 3 – EXECUTION 

3.01 STARTUP AND TESTING 

A. Pump installation to comply with ANSI/HI 1.4 for sump pumps. 

B. Leak Test: Charge piping system and test for leaks. Test until there are no leaks. Make 

tests as recommended by product manufacturer and listed standards and under actual 

or simulated operating conditions and prove full compliance with design and specified 

requirements. Tests of the various items of equipment shall be performed 

simultaneously with the system of which each item is an integral part.  

C. The tests shall include system capacity and all control and alarm functions. 

D. When any defects are detected, correct defects and repeat test.  

END OF SECTION 
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DIVISION 22 

PLUMBING 

(Filed Sub Bid Required) 

 

SECTION 22 31 11 

PACKAGED LABORATORY WATER PURIFICATION SYSTEM 

PART 1 – GENERAL 

1.01 FILED SUB-BID REQUIREMENTS 

A. This Section is part of the filed sub-bid for Division 22 – Plumbing. See Section 22 05 00. 

1.02 DESCRIPTION 

A. Provide a packaged water purification system to produce Type I and Type II pure water, 

for laboratory use, as described herein.  The system shall be capable of circulating Type 

II water to a number of locations in the laboratory suite, with one of the locations being a 

polishing unit to produce Type I water. 

B. Water purification components shall be furnished and designed by a singled supplier to 

ensure finished water quality. The major components of the system shall include: 

1. Pre- and post- filters 

2. Pre-treatment carbon filter  

3. Water softener system 

4. Reverse osmosis system 

5. Deionization system 

6. UV deactivation system 

7. Circulation pump 

8. Control components 

9. Type I polishing unit 

1.03 RELATED WORK 

A. Section 00 72 00 − General Conditions 
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B. Section 01 33 00 − Submittal Procedures 

C. Section 01 75 00 − Checkout and Startup Procedures 

D. Section 01 78 23 – Operations and Maintenance Data 

E. Section 01 79 00 – Instruction of Owner’s Personnel 

F. Section 22 05 00 − Basic Plumbing Requirements. 

G. Section 22 11 19 – Facility Water Distribution Piping 

1.04 APPLICABLE PUBLICATIONS 

A. The publications listed below form a part of this specification to the extent referenced. 

The publications are referenced in the text by the basic designation only. 

B. ASTM International (ASTM): 

1. D1193 − Standard Specification for Reagent Water 

2. D1785 − Standard Specification for Poly (Vinyl Chloride) (PVC) Plastic Pipe, 

Schedules 40, 80 and 120 

3. D2447 – Standard Specification for Polyethylene (PE) Plastic Pipe, Schedules 50 

and 80, Based on Outside Diameter 

4. D2657 – Standard Practice for Heat Fusion Joining of Polyolefin Pipe and Fittings 

5. D3222 – Standard Specification for Unmodified Poly (Vinylidene Fluoride) (PVDF) 

Molding Extrusion and Coating Materials  

6. D4101 – Standard Classification System and Basis for Specification for 

Polypropylene Injection and Extrusion Materials 

C. Federal Specifications (Fed. Spec.): 

1. A-A-694D − Sodium Chloride, Technical 

D. Department of Health and Human Services, Food and Drug Administration (FDA): 

1. CFR 21, Chapter 1, Part 173.25 − Ion-Exchange Resins 

2. CFR 21, Chapter 1, Part 175.300 −  Resinous and Polymeric Coatings (Bio-based 

materials shall be utilized when possible.) 

E. Code of Massachusetts Regulations (CMR): 
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1. 248 CMR 10.00 – Uniform State Plumbing Code 

F. National Electrical Manufacturers Association (NEMA): 

1. ICS 6− Industrial Control and Systems: Enclosures 

G. NSF International (NSF): 

1. 61 − Drinking Water System Components – Health Effects 

2. 372 − Drinking Water System Components – Lead Content 

1.05 SUBMITTALS 

A. Submittals, including number of required copies, shall be submitted in accordance with 

Section 01 33 00 − Submittal Procedures. 

B. Information and material submitted under this Section shall be marked “SUBMITTED 

UNDER Section 22 31 11 − PACKAGED LABORATORY WATER PURIFICATION 

SYSTEM”, with applicable paragraph identification. 

C. Manufacturer's Literature and Data including: Full item description and optional features 

and accessories. Include dimensions, weights, vessel materials, lining/coating materials, 

accessory materials, applications, standard compliance, model numbers, size, pressure 

rating, and capacity. 

1. Line-Mounted Cartridge Filters including pre-treatment filters and polishing filters.  

2. Carbon media vessel. 

3. Softener vessel and accessories, including brine tank. 

4. Reverse Osmosis System 

a. Pre-filter 

b. Booster pump 

c. Reverse osmosis membrane module 

d. Water quality sensors 

e. Reservoir 

f. System circulating pump 

g. UV lamp 
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h. Micro filter 

5. Deionization media vessels. 

6. Control systems including valves. 

7. Wiring diagram for controls. 

8. Resin, media, and brine materials. 

9. Accessories including pressure gages and test kit. 

10. Performance data including normal and maximum flow and pressure drop. 

Certification that required performance shall be achieved. 

11. Piping, fittings, and valves. 

D. Complete detailed layout, setting, arrangement, and installation drawings including 

electrical controls. Drawings shall also show all parts of the apparatus including relative 

positions, dimensions, and sizes and general arrangement of connecting piping. 

E. Submit hydrostatic testing plan per paragraph 3.03. 

F. Complete operating and maintenance manuals including wiring diagrams, technical data 

sheets and information for ordering replacement parts: 

1. Include complete list which indicates all components of the system. 

2. Include complete diagrams of the internal wiring for each item of equipment. 

3. Diagrams shall have their terminals identified to facilitate installation, operation and 

maintenance, and troubleshooting.  

4. Refer to section 01 78 23 – Operation and Maintenance Data for additional 

requirements. 

G. Manufacturer installation and startup checklists to be used for commissioning per 

Section 01 91 00 – Building Systems Commissioning. 

H. Training plans and instructor qualifications in accordance Section 01 91 00 – Building 

Systems Commissioning. 

1.06 QUALITY ASSURANCE 

A. Fabricate and label equipment components that will be in contact with potable water to 

comply with NSF 61 and NSF 372. 
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B. Electrical components, devices and accessories shall be listed and labeled as defined in 

NFPA 70 by a qualified testing agency and marked for intended location and application. 

C. Water quality for output water shall be guaranteed to satisfy the ASTM Standards 

cleanliness requirements for Type I and Type II water.   

D. Provide start-up training of pumps and controls in accordance with Section 22 05 00 – 

Basic Plumbing Requirements, Section 01 79 00 – Instruction of Owner’s Personnel, and 

this specification.  

E.  

F. Bio-Based Materials: For products designated by the USDA’s Bio-Preferred Program, 

provide products that meet or exceed USDA recommendations for bio-based content, so 

long as products meet all performance requirements in this Specifications Section. For 

more information regarding the product categories covered by the Bio-Preferred 

Program, visit http://www.biopreferred.gov. 

1.07 PROJECT CONDITIONS 

A. Water sample shall be tested by USEPA certified testing laboratory. Sample shall be 

taken by the water purification equipment supplier to validate preliminary water quality 

parameters listed herein for bidding purposes. 

B. Influent Water Analysis:  Below are results of a sample taken during development of this 

specification and are for bidding purposes only.  The PLUMBING SUBCONTRACTOR 

shall take their own samples to establish water quality parameters to substantiate the 

water quality guarantee of the installed system 

 

Component  
Sample Results for 

Bidding Purposes 

Calcium 6.673 mg/L (as CaCO3) 

Magnesium 4.771 mg/L (as CaCO3) 

Sodium 26.494 mg/L (as CaCO3) 

Potassium < 0.900 mg/L (as CaCO3) 

Total Hardness 11.44 mg/L (as CaCO3) 

Aluminum < 0.005 mg/L 

Barium < 0.005 mg/L 

Copper 0.069 mg/L 

Iron < 0.002 mg/L 

Manganese < 0.001 mg/L 
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Component  
Sample Results for 

Bidding Purposes 

Strontium 0.009 mg/L 

Zinc < 0.002 mg/L 

Fluoride < 0.020 mg/L (as CaCO3) 

Chloride 27.574 mg/L (as CaCO3) 

Bromide 0.21 mg/L (as CaCO3) 

Nitrate < 0.040 mg/L (as CaCO3) 

Phosphate < 0.080 mg/L (as CaCO3) 

Sulfate 3.159 mg/L (as CaCO3) 

Reactive Silica 4.356 mg/L (as CaCO3) 

Turbidity 0.11 NTU 

Bicarbonate 8.03 mg/L (as CaCO3) 

Hydroxide 0.00 mg/L (as CaCO3) 

Total Organic Carbon 1.97 mg/L 

Conductivity 93.85 µS/cm 

pH 6.65 

Carbonate 0.00 mg/L (as CaCO3) 

Free CO2 4.09 mg/L (as CaCO3) 

C. Design Parameters: 

1. Incoming domestic feed water conditions: 

a. Minimum pre-treatment incoming pressure: 50 psig 

b. Reverse Osmosis system incoming pressure range: 30 - 60 psig 

c. Reverse Osmosis system makeup: approx. 2 gpm 

d. Reverse Osmosis system flush/sanitization: maximum of 5.3 gpm 

2. Type II water recirculation pump design conditions: 4.8 gpm at 60 psi TDH 

3. Monthly Type II water recirculation loop demand range: 450 – 750 gallons 

4. Monthly Type I water dispenser demand range: 5 – 10 gallons 
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5. Power requirements: 

a. Central water purification system: 115 VAC for 2000 VA peak load 

b. Type I water polisher: 115 VAC for 90 VA peak load 

c. Water Softener system: 115 VAC for control power 

1.08 AS-BUILT DOCUMENTATION 

A. Submit manufacturer’s literature and data updated to include submittal review comments 

and any equipment substitutions. 

B. Submit operation and maintenance data updated to include submittal review comments, 

substitutions and construction revisions shall be and in electronic version on thumb drive 

and provided in a three ring binder. All aspects of system operation and maintenance 

procedures, including piping isometrics, wiring diagrams of all circuits, a written 

description of system design, control logic, and sequence of operation shall be included 

in the operation and maintenance manual. The operations and maintenance manual 

shall include troubleshooting techniques and procedures for emergency situations. 

Notes on all special systems or devices such as damper and door closure interlocks 

shall be included. A List of recommended spare parts (manufacturer, model number, and 

quantity) shall be furnished. Information explaining any special knowledge or tools the 

owner will be required to employ shall be inserted into the As-Built documentation. 

C. The installing contractor shall maintain as-built drawings of each completed phase for 

verification; and, shall provide the complete set at the time of final systems certification 

testing. As-built drawings are to be provided, and a copy of them in Revit 2022 provided 

on a thumb drive. Should the installing contractor engage the testing company to provide 

as-built or any portion thereof, it shall not be deemed a conflict of interest or breach of 

the ‘third party testing company’ requirement. 

D. Certification documentation shall be provided to Owner’s Representative 10 working 

days prior to submitting the request for final inspection. The documentation shall include 

all test results, the names of individuals performing work for the testing agency on this 

project, detailed procedures followed for all tests, and certification that all results of tests 

were within limits specified. 

PART 2 – PRODUCTS 

2.01 GENERAL 

A. All components of the system shall be furnished by a water purification manufacturer to 

provide a turn-key solution for guaranteed Type I and Type II water as specified herein. 
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B. All piping, valves, and instruments not provided with individual treatment components 

and sub-systems shall be furnished and installed by Water Purification System vendor or 

by the PLUMBING SUBCONTRACTOR.  

C.  All piping and valves upstream of the Reverse Osmosis System shall be copper in 

accordance with the piping schedule on the drawings and specification Section 22 11 13 

– Facility Water Distribution Piping, with adapters required for connection to treatment 

components.   

D. All distribution/recirculation piping and valves downstream of the Central Reverse 

Osmosis system shall be polypropylene in accordance with the piping schedule on the 

drawings and this specification section.  

2.02 PRE-TREATMENT CARTRIDGE FILTER 

A. Housing shall include the following features: 

1. Constructed of polypropylene with Viton O-rings and screw-on cap. 

2. Suitable for 20” length filter media. 

3. Rated for an operating pressure of 125 psig. 

4. Bracket for wall mounting. 

5. 3/4-inch NPT inlet and outlets. 

6. Basis of Design: Evoqua / Xylem ZHCFA2001. 

B. Media shall include the following features: 

1. 20-inch length melt-blown polypropylene replaceable media with integral 

polypropylene core. 

2. 5-micron rating with 90% filtration efficiency. 

3. Silicon O-rings and Santophrene end seals. 

4. Rated for a maximum pressure differential of 50 psi. 

5. Rated for a nominal flow rate of 10 gpm for a 20-inch filter media length. 

6. Basis of Design: Evoqua / Xylem FCROF2005. 

2.03 PRE-TREATMENT CARBON FILTER 

A. General: 
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1. Carbon filter system shall include a vessel, adapter, and isolation valves to 

facilitate vessel exchange. 

2. Carbon filter vessel shall be exchangeable for periodic media replacement. 

3. Activated carbon media shall be capable of removing chlorine, chloramines, and 

dissolved organic contaminants. 

B. Vessel shall include the following features: 

1. FRP shell with 80 psig operating pressure rating. 

2. ABS/polypropylene lining. 

3. 3.6 cubic-foot media capacity, with vessel dimensions of 14” diameter and 50” 

height. 

4. Diffuser, riser tube, and screens constructed of PVC, polypropylene, or stainless 

steel to direct flow and contain media. 

5. Quick connect flexible hoses for connecting exchange tanks to permanent system 

piping. 

6. Basis of Design: Evoqua / Xylem W5TDIRAC0360FSP. 

2.04 SOFTENING SYSTEM 

A. General: 

1. Water softener system shall include a resin vessel, brine tank, automated resin 

regeneration system, and isolation valves to facilitate service.  System Basis of 

Design: Evoqua / Xylem Vantage PTC Softener with System 00 Simplex 

configuration with Plus trim package.   

2. Ion exchange resin shall be utilized to replace hardness in the incoming water with 

sodium. 

3. Resin shall consist of an 8% cross-linked gel strong acid cation in bead form with 

exchange capacity of 30 grains per cubic-foot of resin. 

4. System shall include an automatic bypass to enable uninterrupted flow of non-

softened water to downstream equipment during the regeneration process. 

5. System shall include a manual bypass with a normally-closed valve in the bypass 

line as well as normally-open isolation valves at the inlet and outlet of control 

valve, to facilitate maintenance on the control valve while being able to deliver 

unsoftened water.   
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6. System shall include a brass multi-port control valve with flow control orifices and 

mechanical clock timer to automate regeneration and backwash cycles. 

7. System shall include a mechanical clock timer shall be provided with a NEMA 3R 

enclosure and be provided with a plug-in transformer suitable for a 115 VAC 

receptacle. 

8. Softener media regeneration cycle shall consist of the following steps, with a total 

duration of 1 hour: 

a. A backwash cycle to fluidize the media bed and remove residual waste by 

flushing with makeup water at approximately 3-4 gpm for a duration of 10 

minutes. 

b. A brine-in cycle where concentrated brine is transferred from the brine tank 

at 0.4 gpm for a duration of 23 minutes. 

c. A slow rinse cycle where excess brine is rinsed from the softener vessel with 

makeup water at 0.8 gpm for a duration of 16 minutes. 

d. A fast rinse cycle where excess brine is rinsed from the softener vessel with 

makeup water at approximately 3-4 gpm for a duration of 10 minutes. 

9. During the regeneration cycle, the Central RO system shall be locked out from 

making up inventory for the internal 350-liter storage tank. 

10. Subsequent to the regeneration cycle and after softened water production 

resumes, the brine tank will automatically makeup water into the brine tank at 0.5 

gpm for a duration of 18 minutes. 

B. Ion exchange resin vessel shall include the following features: 

1. Composite polyethylene and FRP shell with 150 psig pressure rating. 

2. 1.5 cubic-foot resin capacity, with vessel dimensions of 10” diameter and 54” 

height. 

3. Freeboard of at least 25% of tank volume to allow for expansion of resin. 

4. Riser tube as well as upper and lower distribution screens constructed of PVC to 

direct flow and contain resin. 

5. Quick connect flexible hoses for connecting exchange tanks to permanent system 

piping. 

C. Brine tank shall include the following features: 

1. Polyethylene tank with vessel dimensions of 18” diameter and 40” height. 
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2. Brine system shall utilize 22.5 lbs per regeneration cycle and shall have a 

maximum tank salt capacity of 340 lbs.  

3. Automatic air-eliminator and level control valve to prevent tank overflow. 

2.05 REVERSE OSMOSIS SYSTEM 

A. General: 

1. Packaged system including reverse osmosis (RO) and ultraviolet (UV) treatment 

steps designed for producing water meeting the ASTM specification for Type II 

water, with the inclusion of an external deionization treatment step.  

2. System shall be capable of producing Type II water at a rate of 5.3 gpm at a 

distribution pressure of 87 psig.  Required Type II water quality parameters 

include: 

a. Inorganics: 18.2 M-cm 

b. Total Organic Carbon: < 10 ppb 

c. Bacteria: < 100 CFU/mL2 

d. Particulate: 0.2 µm 

3. System shall include all necessary components for producing Type II water, after 

the pre-filter, carbon filter, and softening treatment steps as described in previous 

paragraphs.  System shall include all necessary pumps, valves, controls, and 

treatment steps within a single housing. 

4. System shall be suitable for an incoming water pressure range of 30 – 60 psig.  A 

pressure reducing valve shall be provided to reduce incoming water pressure to 

below RO system limit. 

5. System shall be provided with a drain that discharges at rates up to 12 gpm during 

the automated sanitization process. 

6. Basis of Design: Evoqua / Xylem W2T182515. 

B. Process Description: 

1. An inlet water flow control valve allows incoming water to pass through a 

particulate filter where a pressure switch monitors for adequate incoming pressure 

for proper system operation. 

2. Water enters a speed booster pump to provide adequate pressure for the RO 

membrane.  Concentrate waste flow that does not pass through the RO membrane 
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passes through a pressure reducing valve prior to atmospheric discharge to 

sanitary.  

3. After permeating through the RO membrane, the permeate passes through 

conductivity and temperature sensors.  A flow control valve allows RO permeate 

that meets the conductivity set point to enter the 350 liter storage reservoir.   

4. Opening of the reservoir inlet flow control valve upon a low-level measurement 

initiates operation of the RO system to refill the reservoir.  The reservoir vent is 

protected with a composite vent filter to mitigate ingress of airborne bacteria as the 

reservoir level lowers. 

5. A variable speed circulation pump draws water from the reservoir and provides 

pressure for passage through downstream treatment steps as well as for 

distribution out to fixtures around the lab.  System distribution pressure is 

controlled by the variable speed circulation pump and a pressure regulating valve 

located at the recirculation inlet to the reservoir. 

6. Pumped water passes through a deionization treatment step, as described in the 

next paragraph, prior to passing through a UV lamp for bacterial control. 

7. UV-treated water passes through a final 0.2 micron filter and water quality sensor 

as a last step prior to discharge to distribution.  Type II water sent out to 

distribution is continuously recirculated back to the reservoir to maintain specified 

water quality and prevent stagnant water conditions. 

C. Physical enclosure and connections: 

1. Enclosure shall be floor mounted, constructed of durable plastic, and contain all 

components associated with the Reverse Osmosis System.  Estimated operational 

weight of system is 1,110 lbs with dimensions of 30” wide, 36” deep, and 72” high.  

2. All piping connections shall be provided with necessary adapters to be compatible 

with nozzle thread patterns provided with unit. 

a. Inlet: ¾”  

b. Sanitization Drain: ¾” 

c. Reservoir Drain: ¾” 

d. Deionization System Inlet: ¾” 

e. Deionization System Outlet: ¾” 

3. Single-point power connection shall be a plug-in receptacle transformer on a 115 

VAC, 20-amp circuit.  Peak demand shall not exceed 2,000 VA. 

La
st

 M
od

ifi
ed

: 0
2/

28
/2

02
4 

at
 1

0:
41

A
M

 E
S

T



 

90398-004/February 2024 22 31 11-13  Packaged Laboratory Water  

Purification System 

D. System controller: 

1. System shall be furnished with a control interface mounted on the front of the 

enclosure and be able to be accessed while the system is operation. 

2. Controller shall include four programmable function control buttons and a backlit 

LCD display window providing all necessary information for control, alarms, and 

troubleshooting.   

3. Controller shall include four programmable function control buttons 

4. Programmable functions and information displayed by controller shall include but 

not be limited to: 

a. Date and time settings 

b. Enable/disable audible alarm settings 

c. Volume/flow, pressure, and water purity measurement unit settings 

d. Uncompensated water quality settings 

e. RO permeate water quality alarm settings 

f. RO permeate water temperature alarm settings 

g. Finished water quality alarm settings 

h. Finished water temperature alarm settings 

i. Operational schedule settings, including continuous, nighttime intermittent 

operation, and day-of-week schedule 

j. Display angle setting 

k. Settings for system restart after a power failure 

l. Settings for data transmission to computer or printer 

m. User security access settings 

n. Schedule/timer for periodic system sanitization and replacement of 

consumable components 

2.06 MIXED BED DEIONIZATION SYSTEM 

A. General: 
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1. Deionization system shall include two vessels, adapters, and isolation valves to 

facilitate vessel exchange. 

2. Deionization vessels shall be exchangeable for periodic media replacement. 

3. Mixed bed deionization vessels shall remove any remaining minerals and salts 

from the water through the use of cationic and anionic resin beds.   

B. Vessel shall include the following features: 

1. FRP shell with 80 psig operating pressure rating. 

2. ABS/polypropylene lining. 

3. 3.6 cubic-foot media capacity, with vessel dimensions of 14” diameter and 50” 

height. 

4. Diffuser, riser tube, and screens constructed of PVC, polypropylene, or stainless 

steel to direct flow and contain media. 

5. Quick connect flexible hoses for connecting exchange tanks to permanent system 

piping. 

6. Basis of Design: Evoqua / Xylem W5TDIRAC0360FSP. 

2.07 TYPE I POLISHING SYSTEM 

A. General: 

1. Packaged polishing system including RO, UV, and ultra microfiltration treatment 

steps designed for producing water meeting the ASTM specification for Type I 

water for an analytical research laboratory. 

2. System shall be capable of producing Type I water at a rate of 0.5 gpm for manual 

dispensation.  Required Type I water quality parameters include: 

a. Inorganics: 18.2 M-cm 

b. Total Organic Carbon: 1-3 ppb 

c. Bacteria: < 0.1 CFU/mL2 

d. pH: effectively neutral 

e. Particulate: 0.05 µm 

3. Unit shall be suitable for installation on a laboratory countertop.  

La
st

 M
od

ifi
ed

: 0
2/

28
/2

02
4 

at
 1

0:
41

A
M

 E
S

T



 

90398-004/February 2024 22 31 11-15  Packaged Laboratory Water  

Purification System 

4. System shall include all necessary components for producing Type I water using 

Type II water as feedwater.  System shall include all necessary pumps, valves, 

controls, and treatment steps within a single housing. 

5. System shall be suitable for an incoming water pressure range of 1 – 10 psig.  A 

pressure regulating valve shall be provided to reduce Type II distribution system 

pressure to within the allowable range for the Type I Polishing System. 

6. System shall be provided with a drain that discharges at rates up to 0.5 gpm 

during the automated sanitization process. 

7. Basis of Design: Evoqua / Xylem W2T826801. 

B. Process Description: 

1. A feedwater pump provides pressure for incoming water to pass through a primary 

purification pack, UV lamp, polishing purification pack, ultra microfiltration, and out 

to the dispenser.  The dispenser shall be provided with a removable point-of-use 

0.2 µm microfilter. 

2. The system includes recirculation piping to allow Type I water that is not utilized at 

the dispenser to be returned back to the inlet of the polishing unit. 

3. The system includes four water quality sensors.  One after the primary purification 

pack, one after the UV lamp, one after the ultra microfiltration, and one at the 

dispenser.     

4. Primary and polishing purification packs shall be determined by the system vendor 

based on quality of incoming water and required product water quality.   

C. Physical enclosure and connections: 

1. Enclosure shall be countertop mounted, constructed of durable plastic, and contain 

all components associated with the Type I polisher.  Estimated operational weight 

of system is 42 lbs with dimensions of 16” wide, 14” deep, and 18” high.  

2. Incoming water inlet and drain outlet shall be suitable for XYZ-inch tubing.  The 

inlet tubing shall connect directly to the plumbing system. The outlet tubing shall 

drain into an adjacent sink. 

3. Single-point power connection shall be a plug-in receptacle transformer on a 115 

VAC, 20-amp circuit.  Peak demand shall not exceed 90 VA. 

D. The Type I polishing system shall provided with a controls interface mounted on the front 

of the unit enclosure.   
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2.08 PURIFIED WATER SYSTEM PIPING 

A. Polypropylene Piping, Fittings, and Valves: 

1. Schedule 80 iron pipe dimensions, manufactured using unpigmented virgin 

polypropylene copolymer (type II) material.  Pipe material shall meet ASTM D4101 

and meet the tolerances of ASTM D2477.   

2. Socket fusion joints conforming to ASTM D2657 shall be utilized at fittings and 

valves.   

3. Ball valves for isolation and ball check valves shall be manufactured using 

unpigmented Type I homopolymer polypropylene material, compatible with 

schedule 80 polypropylene piping.  Valves shall be capable of withstanding a 150 

psig test pressure at 73 °F. 

B. Specialty Components: 

1. Sanitary sample valves located in the Type II recirculation distribution piping shall 

be designed specifically for pure water sampling.  It shall include a Luer-Slip outlet 

to facilitate sampling via a blunt-end syringe.  Valve housing shall be 316 stainless 

steel, have a 1/8-inch NPT connection to system, suitable for operating pressures 

up to 100 psig, furnished with spare sealing caps and syringes.   

2. Pressure regulator for Type I polisher shall be constructed with materials suitable 

for contact with Type II water, with dial gauge, capable for manual outlet setpoint 

within required range for the polishing unit. 

3. Flexible connectors for Type I polisher shall be manufactured using virgin PVDF 

resin meeting ASTM D3222.  Tubing shall be ½” diameter.  Threaded connectors 

for connection to piping and equipment shall be manufactured from PVDF resin. 

2.09 WATER SOFTENER AND BRINE PIPING 

A. Polyvinyl chloride (PVC), ASTM D1785, Schedule 80 with solvent welded joints. 

B. Isolation ball valves constructed of ASTM D1785 PVC. 

PART 3 – EXECUTION  

3.01 REQUIRED TECHNICAL SERVICES 

A. Provide services of a qualified manufacturer's representative to check complete 

installation for conformance to manufacturer's recommendation, put system into service, 

make all adjustments required for full conformance to design and specified 

requirements, and perform all demonstrations and tests. 
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B. Bid shall include four days of factory-certified on-site time to facilitate installation, startup 

and testing of system including: 

1. One day for pre-installation planning and instruction to PLUMBING 

SUBCONTRACTOR personnel prior to installing water purification equipment into 

place. 

2. One day for system sanitization after components have been installed into place, 

all plumbing connections have been made, and system has been hydrostatically 

tested. 

3. Two days for startup of all components that makeup the laboratory water 

purification system.   

3.02 FLUSHING AND SANITIZATION 

A. Flush and sanitize system in accordance with manufacturer’s instruction and 

recommended sanitization solutions.   

3.03 STARTUP AND TESTING 

A. General:  

1. Tests shall be conducted in presence of Owner’s Representative. It is prohibited, 

for testing purposes, to add to or subtract from exchange material used in 

apparatus, neither will any regenerating agent, other than the solution specified, be 

permitted.  

2. Provide all required startup and system programming to facilitate subsequent 

functional testing. 

B. Hydrostatic testing: 

1. All piping, fittings, and isolation valve shall be hydrostatically tested in accordance 

with the piping manufacturer’s procedures and 248 CMR section 10.04.  Test 

pressure shall be no less than 125 psig and duration shall be no less than 1 hour, 

to facilitate inspection of joints.  Test boundaries and procedures shall be 

established and approved by the Engineer of Record; hydrostatic testing 

boundaries need not include equipment that is factory pressure tested. 

C. Required functional testing: 

1. Operate Type II system at constant maximum production capacity for at least 1 

hour after softener and RO systems have completed their startup/purge cycles.   
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2. Operate Type I polisher at a constant maximum production capacity for at least 1 

hour after the Type II system has established satisfactory production of Type II 

water. 

3. Operate regeneration and backwash cycles on the softener system to demonstrate 

proper system functionality. 

4. Contractor shall submit samples to a USEPA certified testing laboratory. A certified 

test report shall be prepared indicating water quality for Type II system and Type I 

polisher meet or exceed the ASTM specifications.  

5. Demonstrate all features of the control system including diagnostics and flow and 

cycle indications. 

3.04 DEMONSTRATION AND TRAINING 

A. Provide services of manufacturer’s technical representative for 8 hours on site to instruct 

Owner’s Personnel in operation and maintenance of units, including classroom and in-

field training. 

B. Submit training plans and instructor qualifications in accordance with the requirements of 

Section 01 91 00 − Building Systems Commissioning. 

3.05 MAINTENANCE SERVICE 

A. Provide full maintenance contract for 12 months by service technician of water 

purification system manufacturer, including preventative maintenance as required for 

proper operation of water softener equipment. Servicing company shall be within 2 hours 

drive and be capable of responding within 6 to 8 hours. 

END OF SECTION 

 

 

 

La
st

 M
od

ifi
ed

: 0
2/

28
/2

02
4 

at
 1

0:
41

A
M

 E
S

T



 

90398-004/February 2024 22 33 00-1  Electric Water Heaters 

DIVISION 22 

PLUMBING 

(Filed Sub Bid Required) 

 

SECTION 22 33 00 

ELECTRIC WATER HEATERS 

PART 1 – GENERAL 

1.01 FILED SUB-BID REQUIREMENTS 

A. This Section is part of the filed sub-bid for Division 22 – Plumbing. See Section 22 05 00. 

1.02 DESCRIPTION 

A. This Section describes the requirements for installing a complete electric domestic water 

heater system ready for operation including the water heaters, thermometers, and all 

necessary accessories, connections, and equipment. 

B. A complete listing of all acronyms and abbreviations are included in Section 22 05 00 − 

Basic Plumbing Requirements. 

1.03 RELATED WORK 

A. Section 00 72 00 − General Conditions 

B. Section 01 33 00 − Submittal Procedures 

C. Section 01 75 00 − Checkout and Startup Procedures 

D. Section 01 78 23 – Operations and Maintenance Data 

E. Section 01 79 00 – Instruction of Owner’s Personnel 

F. Section 01 91 00 – Building Systems Commissioning 

G. Section 03 30 00 − Cast-In-Place Concrete 

H. Section 09 90 00 − Painting 

I. Section 22 05 00 − Basic Plumbing Requirements 

J. Section 22 05 19 − Meters and Gauges for Plumbing Piping 

K. Section 22 11 13 − Facility Water Distribution Piping 
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L. Section 22 07 19 − Plumbing Piping Insulation 

M. Section 22 11 23 − Domestic Water Pump 

1.04 APPLICABLE PUBLICATIONS 

A. The publications listed below form a part of this specification to the extent referenced. 

The publications are referenced in the text by the basic designation only. 

B. American National Standard Institute (ANSI): 

1. Z21.22 − Relief Valves for Hot Water Supply Systems 

 

C. American Society for Heating, Refrigerating and Air Conditioning Engineers (ASHRAE):  

1. 90.1 − Energy Standard for Buildings Except Low-Rise Residential Buildings 

D. American Society of Mechanical Engineers (ASME): 

1. ASME Boiler and Pressure Vessel Code 

2. BPVC Section IV − Rules for Construction of Heating Boilers 

3. BPVC Section VIII-1 − Rules for Construction of Pressure Vessels, Division 1 

4. Form U-1 − Manufacturer’s Data Report for Pressure Vessels 

5. B1.20.1 − Pipe Threads, General Purpose (Inch) 

6. B16.5 − Pipe Flanges and Flanged Fittings: NPS 1/2 through NPS 24 Metric/Inch 

Standard 

7. B16.24 − Cast Copper Alloy Pipe Flanges and Flanged Fittings: Classes 150, 300, 

600, 900, 1500, and 2500 

8. CSD-1 − Controls and Safety Devices for Automatically Fired Boilers 

E. American Society of Sanitary Engineering (ASSE): 

1. 1005 − Performance Requirements for Water Heater Drain Valves, 3/4 Inch Size 

F. National Fire Protection Association (NFPA) 

1. 70 − National Electrical Code (NEC) 

G. NSF International (NSF): 

1. 5- − Water Heaters, Hot Water Supply Boilers, and Heat Recovery Equipment 
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2. 61 − Drinking Water System Components – Health Effects 

3. 372 − Drinking Water System Components – Lead Content 

H. Underwriters Laboratories, Inc. (UL): 

1. 174 − Standard for Household Electric Storage Tank Water Heaters 

2. 499 − Standard for Electric Heating Appliances 

3. 1453 − Standard for Electric Booster and Commercial Storage Tank Water 

Heaters 

1.05 SUBMITTALS 

A. Submittals, including number of required copies, shall be submitted in accordance with 

Section 01 33 00 − Submittal Procedures. 

B. Information and material submitted under this Section shall be marked “SUBMITTED 

UNDER SECTION 22 33 00 − ELECTRIC WATER HEATERS”, with applicable 

paragraph identification. 

C. Manufacturer's Literature and Data including: Full item description and optional features 

and accessories. Include dimensions, weights, materials, applications, standard 

compliance, model numbers, size, and capacity. 

1. Water Heaters. 

2. Pressure and Temperature Relief Valves. 

3. Thermometers. 

4. Pressure Gauges. 

5. Vacuum Breakers. 

6. Expansion Tanks. 

D. For each electric domestic hot water heater type and size, the following characteristics 

shall be submitted: 

1. Rated Capacities. 

2. Operating characteristics. 

3. Electrical characteristics. 

4. Furnished specialties and accessories. 
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E. Shop drawings shall include wiring diagrams for power, signal and control functions. 

F. Submit documentation indicating compliance with applicable requirements with ASHRAE 

90.1 for Service Water Heating or FEMP. 

G. Complete operating and maintenance manuals including wiring diagrams, technical data 

sheets and information for ordering replaceable parts: 

1. Include complete list indicating all components of the systems. 

2. Include complete diagrams of the internal wiring for each item of equipment. 

3. Diagrams shall have their terminals identified to facilitate installation, operation and 

maintenance. 

4. Refer to section 01 78 23 – Operation and Maintenance Data for additional 

requirements. 

1.06 QUALITY ASSURANCE 

A. For commercial applications, comply with American Society of Heating, Refrigerating 

and Air - Conditioning Engineers (ASHRAE) for efficiency performance. ASHRAE 90.1, 

“Energy Efficient Design of New Buildings Except Low-Rise Residential Buildings, for 

commercial water heaters.” 

B. Electrical components, devices and accessories shall be listed and labeled as defined in 

NFPA 70 by a qualified testing agency and marked for intended location and application. 

C. Where applicable based on size, capacity, temperature, or pressure, ASME code 

construction shall be a vessel fabricated in compliance with the ASME BPVC Section 

VIII-1. 

D. Fabricate and label equipment components that will be in contact with potable water to 

comply with NSF 61 and NSF 372. 

E. The domestic water heater shall be certified and labeled by UL and AHRI. 

F. Water system components associated with the water heating systems shall be included 

in the commissioning process.  Refer to Section 01 91 00 – Building Systems 

Commissioning.  

G. Provide start-up training of pumps and controls in accordance with Section 22 05 00 – 

Basic Plumbing Requirements and Section 01 79 00 – Instruction of Owner’s Personnel. 

Provide services of manufacturer’s technical representative for four hours to instruct 

Owner’s Personnel in operation and maintenance of units. 
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PART 2 – PRODUCTS 

2.01 HYBRID WATER HEATER 

A. General: Heat pump water heater shall consist of a heat pump heating system, electric 

heating element, storage tank, and necessary controls to enable operation heat pump-

only, electric-only, or hybrid heating modes. 

1. Water heater shall be suitable for 240 or 208 VAC single-phase power. 

2. Water heater shall include an electronic operating display with built-in diagnostic 

and troubleshooting information.   

B. Storage tank shall be constructed of glass-lined steel with the following features.   

1. CFC-free closed-cell foam insulation to meet the standby loss requirements of 

ASHRAE 118.1. 

2. ¾-inch NPT inlet and outlet connections 

3. ¾-inch NPT connection for Temperature and Pressure (T&P) ASME relief valve. 

4. ¾-inch NPT connection for blowdown drain. 

5. ¾-inch NPT connection for condensate drain. 

6. Replaceable anode rod. 

C. Hybrid heating system shall be designed to absorb thermal energy from the surrounding 

environment, supplemented by electric heating elements with the following features: 

1. R-134a refrigeration circuit including compressor, heat exchangers, and 

condensate drainage collection system. 

2. Two 4500 watt electric heating elements. 

3. Energy Star rated with Uniform Energy Factor (UEF) of 4.02. 

4. Recovery rate as shown on schedule. 

5. Capable of producing 150 °F water in heat pump-only or hybrid mode. 

D. Acceptable manufacturers: 

1. AO Smith HPTS (basis of design) 

2. Lochinvar 

3. State 
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4. Approved Equal 

2.02 NON-ASME ELECTRIC WATER HEATER 

A. General: Electric water heater shall consist of electric heating elements, storage tank, 

and simple controls. 

1. Water heater shall be 460 VAC three phase power.  

2. Water heater shall be UL listed and designed in accordance with NSF 5 - Water 

Heaters, Hot Water Supply Boilers, and Heat Recovery Equipment. 

B. Storage tank shall be constructed of glass-lined steel with the following features.   

1. CFC-free closed-cell foam insulation to meet the standby loss requirements of 

ASHRAE 118.1. 

2. 1-1/4 inch NPT inlet and outlet connections 

3. ¾-inch NPT connection for Temperature and Pressure (T&P) ASME relief valve. 

4. ¾-inch NPT connection for blowdown drain. 

5. 150 psig pressure rating.   

6. Two replaceable anode rods. 

C. Heating system shall consist of multiple heating elements with the following features: 

1. Controls shall include thermostats and high-temperature cutoff switches for each 

heating element. 

2. Heavy-duty heating elements with incoloy sheathing, with capacity as shown on 

schedule. 

3. Recovery rate as shown on schedule. 

4. Temperature setpoint range of 120 - 180 °F. 

D. Acceptable manufacturers: 

1. AO Smith DRE (basis of design) 

2. Lochinvar 

3. State 

4. Approved Equal 
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2.03 ASME-RATED ELECTRIC WATER HEATER 

A. General: Electric water heater shall consist of electric heating elements, storage tank, 

and simple controls. 

1. Water heater shall be 460 VAC three phase power.  

2. Water heater shall include an electronic operating display with built-in diagnostic 

and troubleshooting information.   

3. Water heater shall be HLW stamped. 

4. Water heater shall be UL listed and designed in accordance with NSF 5 - Water 

Heaters, Hot Water Supply Boilers, and Heat Recovery Equipment. 

B. Storage tank shall be constructed of glass-lined steel with the following features.   

1. CFC-free closed-cell foam insulation to meet the standby loss requirements of 

ASHRAE 118.1. 

2. 1-1/4 inch NPT inlet and outlet connections 

3. ¾-inch NPT connection for Temperature and Pressure (T&P) ASME relief valve. 

4. ¾-inch NPT connection for blowdown drain. 

5. 160 psig pressure rating.   

6. One replaceable sacrificial anode and one adaptive-powered anode that adjusts to 

water conditions and does not require maintenance.  

C. Heating system shall consist of multiple heating elements with the following features: 

1. Controls shall include: 

a. Microprocessor control board receiving inputs from sensors, communicating 

with electronic control display, and energizing magnetic contactors. 

b. Two control power transformers; the 460/120VAC transformer provides 

voltage for the contactor coils while the 120/24VAC transformers provides 

voltage for the control board.  Fuses shall be provided for the primary and 

secondary sides of the 460/120VAC transformer. 

c. Power distribution block and grounding lug. 

d. On/off toggle switch on front of a hinged door for power and controls 

components. 

e. Immersion temperature probe.  
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f. Low water cut off (LWCO) probe. 

g. Energy cut out (ECO) switch, located inside the immersion temperature 

probe. 

2. Heavy-duty heating elements with incoloy sheathing, with capacity as shown on 

schedule. 

3. Recovery rate as shown on schedule. 

4. Temperature setpoint range of 80 - 180 °F. 

D. Acceptable manufacturers: 

1. AO Smith DSE (basis of design) 

2. Lochinvar 

3. State 

4. Approved Equal 

2.04 UNFIRED EXTERNAL WATER HEATER STORAGE TANK 

A. General: Unfired hot water storage tank for use with separate water heater. 

1. Minimum R-12.5 thermal insulation in compliance with ASHRAE/IESNA 90.1.  

High-quality factory-applied paint on outer jacket. 

2. Constructed of carbon steel with ring base and legs in accordance with ASME, 

rated for a working pressure of 160 psig and storage up to 180 °F.   

3. 140-gallon storage capacity with ASME HLW stamp and ASME Temperature and 

Pressure (T&P) relief valve. 

4. Glass lining for tank with magnesium anode rod to provide cathodic protection of 

tank lining.   

5. 2-1/2 inch NPT top outlet to system. 

6. 2-1/2 inch NPT side connections for cold/return water inlet as well as inlet/outlet for 

water heater. 

7. 2-1/2 inch NPT connection for ASME T&P relief valve. 

8. 1-1/2 inch NPT connection for blowdown drain. 

9. Two 2-inch inspection openings. 
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10. Bulb well for temperature probe. 

11. Provide a local temperature indicator at one of the unused ports.   

12. All inlet, outlet, and drain connections shall be provided with isolation ball valves.   

2.05 HEAT TRAPS 

A. Heat traps shall be installed in accordance with ASHRAE 90.1 unless provided integrally 

with the heater. 

2.06 COMBINATION TEMPERATURE AND PRESSURE RELIEF VALVES 

A. The combination pressure and temperature relief valve shall be ANSI Z21.22 and ASME 

rated and constructed of all brass or bronze with a self-closing reseating valve. The relief 

valves shall include a relieving capacity greater than the heat input and include a 

pressure setting less than the water heater’s working pressure rating. Sensing element 

shall extend into storage tank. 

2.07 THERMOMETERS 

A. Thermometers shall be rigid stem or remote sensing, scale or dial type with an 

aluminum, black metal, stainless steel, or chromium plated brass case. The thermometer 

shall be back connected, red liquid (alcohol or organic-based) fill, vapor, bi-metal or gas 

actuated, with 9 inches high scale dial or circular dial 2 to 5 inches in diameter graduated 

from 40 to 212 degrees F, with two-degree graduations guaranteed accurate within one 

scale division. The socket shall be separable, double-seat, micrometer-fittings, with 

extension neck not less than 2-1/2 inches to clear tank or pipe covering. The 

thermometer shall be suitable for 3/4 inch pipe threads. Thermometers may be console-

mounted with sensor installed in separate thermometer well. 

2.08 SUPPORTS 

A. Water heater stands shall be factory-fabricated steel for floor mounting capable of 

supporting water heater and water a minimum of 18 inches above the floor. 

B. Wall brackets for wall mounted heaters shall be factory-fabricated steel capable of 

supporting water heater and water. 

PART 3 – EXECUTION  

3.01 INSTALLATION 

A. Water heaters shall be installed on concrete bases unless elevated above the floor. 

Refer to Specification Section 03 30 00 − Cast-In-Place Concrete and Section 22 05 00 

−  Basic Plumbing Requirements. 
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B. The water heaters shall be installed level and plumb and securely anchored. 

C. The water heaters shall be installed and connected in accordance with manufacturer’s 

written instructions with manufacturer’s recommended clearances. 

D. All pressure and temperature relief valves discharge shall be piped to nearby floor drains 

with air gap or break.  

E. Thermometers shall be installed on the water heater inlet and outlet piping and shall be 

positioned such that they can be read by an operator or staff standing on floor or 

walkway. 

F. The thermostatic control shall be set for a minimum setting of 140 degrees F for storage 

heaters and regulated to a maximum discharge temperature of 130 degrees F for 

distribution to personnel.  

G. Dielectric unions shall be provided if there are dissimilar metals between the water 

heater connections and the attached piping. 

H. Provide vacuum breakers per ANSI Z21.22 on the inlet pipe if the water heater is bottom 

fed. Refer to Section 22 11 13 − Facility Water Distribution Piping. 

I. Shutoff valves shall be installed on the domestic water supply piping to the water heater 

and on the domestic hot water outlet piping. 

J. All manufacturer’s required clearances shall be maintained. 

K. A combination temperature and pressure relief valve shall be installed at the top portion 

of the storage tank in accordance with manufacturer’s recommendations. The sensing 

element shall extend into the tank. The relief valve outlet drain piping shall discharge by 

positive air gap into a floor drain. 

L. Piping type heat traps shall be installed on the inlet and outlet piping of the electric 

domestic water heater storage tanks if not provided integrally with the tanks. 

M. Water heater drain piping shall be installed as indirect waste to spill by positive air gap 

into open drains or over floor drains. Hose end drain valves shall be installed at low 

points in water piping for electric domestic water heaters without integral drains. 

N. If an installation is unsatisfactory to the Owner’s Representative, the PLUMBING 

SUBCONTRACTOR shall correct the installation at no cost to the Owner. 

3.02 LEAKAGE TEST 

A. Before piping connections are made, water heaters shall be tested with hydrostatic 

pressure of 200 psig and 240 psig for a unit with a MAWP of 160 psig. Any domestic 

water heater leaking water shall be replaced with a new unit at no additional cost to the 

Owner. 
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3.03 PERFORMANCE TEST 

A. Test unit to demonstrate maximum recovery rate. 

3.04 STARTUP AND TESTING 

A. As recommended by product manufacturer and listed standards and under actual or 

simulated operating conditions, tests shall be conducted to prove full compliance with 

design and specified requirements. Tests of the various items of equipment shall be 

performed simultaneously with each integrated system. 

B. The tests shall include system capacity, control function, and alarm functions. 

C. When any defects are detected, correct defects and repeat test at no additional costs to 

the Owner. 

END OF SECTION 
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DIVISION 22 

PLUMBING 

(Filed Sub Bid Required) 

 

SECTION 22 40 00 

PLUMBING FIXTURES 

PART 1 – GENERAL 

1.01 FILED SUB-BID REQUIREMENTS 

A. This Section is part of the filed sub-bid for Division 22 – Plumbing. See Section 22 05 00. 

1.02 SUMMARY 

A. Related Documents: 

1. Drawings and general provisions of the Subcontract apply to this Section. 

2. Review these documents for coordination with additional requirements and infor-

mation that apply to work under this Section. 

1.03 RELATED SECTIONS: 

A. Section 00 72 00 − General Conditions 

B. Section 01 33 00 − Submittal Procedures 

C. Section 01 75 00 − Checkout and Startup Procedures 

D. Section 01 78 23 – Operations and Maintenance Data 

E. Section 01 79 00 – Instruction of Owner’s Personnel 

F. Section 07 90 00 – Joint Fillers, Sealants and Caulking 

G. Section 22 05 00 – Basic Plumbing Requirements 

H. Section 22 05 29 – Hangers and Supports for Plumbing Piping and Equipment 

I. Section 22 11 13 – Facility Water Distribution Piping 

J. Section 22 11 19 – Facility Water Distribution Piping Specialties 

K. Section 22 13 19 – Sanitary Waste Piping Specialties 
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1.04 REFERENCES  

A. General: 

1. The following documents form part of the Specifications to the extent stated. 

Where differences exist between codes and standards, the one affording the 

greatest protection shall apply. 

2. Unless otherwise noted, the referenced standard edition is the current one at the 

time of commencement of the Work. 

3. Refer to Division 01 – General Requirements for the list of applicable regulatory 

requirements. 

4. Refer to Section 22 05 00 – Basic Plumbing Requirements for codes and stand-

ards, and other general requirements. 

B. American National Standards Institute (ANSI) 

1. ANSI A112.6.1 − Supports for Off-the-Floor Plumbing Fixtures for Public Use 

2. ANSI A112.18.1 − Finished and Rough Brass Plumbing Fixture Fittings 

3. ANSI A112.19.1 − Enameled Cast Iron Plumbing Fixtures 

4. ANSI A112.19.2 − Vitreous China Plumbing Fixtures 

5. ANSI A112.19.3 − Stainless Steel Plumbing Fixtures (Designed for Residential 

Use) 

6. ANSI A112.19.4 − Porcelain Enameled Formed Steel Plumbing Fixtures 

7. ANSI A112.19.5 − Trim for Water-Closet Bowls, Tanks, and Urinals 

8. ANSI Z124.1 − Gel-Coated Glass-Fiber Reinforced Polyester Resin Bathtub Units 

9. ANSI Z124.2 − Gel-Coated Glass-Fiber Reinforced Polyester Resin Shower Re-

ceptor and Shower Stall Units 

10. ANSI Z358.1 − Emergency Eye Wash and Shower Equipment 

C. Air-Conditioning and Refrigeration Institute ARI 1010 Drinking Fountains and Self-Con-

tained Mechanically Refrigerated Drinking Water Coolers 

1.05 SUBMITTALS 

A. Submit under provisions of Section 22 05 00 – Basic Plumbing Requirements and Sec-

tion 01 33 00 – Submittal Procedures. 
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B. Basis of design model numbers for fixtures are listed in the fixture schedule in the draw-

ings.  Any fixtures submitted other than the model listed in the fixture schedule shall 

have a similar appearance and size to maintain the layout of the restrooms. 

C. All products submitted shall be listed on the Massachusetts Division of Occupational Li-

censure Accepted Plumbing Products Database.   

1. Product submittal documentation or coversheet shall include the approval code 

from the database.   

2. The database is located at the following web address: https://ma-

dpl.my.salesforce-sites.com/MAPlumbingProducts 

D. Submit Product Data for fixtures, including sizes, utility sizes, trim, and finishes.  

1. Operation and Maintenance Data:  

a. Submit operation and maintenance data under Section 01 78 23 – Operation 

and Maintenance Data. 

b. Include fixture trim exploded view and replacement parts lists. 

1.06 QUALITY ASSURANCE 

A. Fixtures: By same manufacturer throughout for each product specified. 

B. Trim: By same manufacturer throughout for each product specified. 

1.07 WARRANTY 

A. Provide 5 year manufacturer's warranty. 

B. Warranty: Include coverage of electric water-cooler compressor 

PART 2 – PRODUCTS 

2.01 WATER EFFICIENT PRODUCTS  

A. Where available, the contractor must purchase WaterSense labeled products and other 

water efficient products and choose irrigation contractors who are certified through a 

WaterSense labeled program. 

2.02 WATER CLOSETS 

A. Acceptable manufacturers: 

1. American Standard (basis of design) 

La
st

 M
od

ifi
ed

: 0
2/

28
/2

02
4 

at
 1

0:
41

A
M

 E
S

T

https://ma-dpl.my.salesforce-sites.com/MAPlumbingProducts
https://ma-dpl.my.salesforce-sites.com/MAPlumbingProducts


 

 

90398-004/February 2024 22 40 00-4  Plumbing Fixtures 

2. Kohler 

3. Sloan 

4. Or approved equal. Refer to Section 01 25 00 – Substitution Procedures.  

B. Bowl: ASME A112.19.2; Wall-mounted, siphon-jet, vitreous-china elongated closet bowl, 

1-1/2” top inlet spud, vitreous-china bolt caps. Refer to equipment schedule on Plumbing 

drawings for applicable fixture type and basis of design model.  

C. Flush valve: ASME A112.18.1; Water closet when used with high efficiency flush valve 

shall meet definition of HET (High Efficiency Toilet) providing up to a maximum of 1.28 

gpf; exposed, chrome-plated, sensor-operated for touchless operation with 1-1/2” spud 

coupling connection; manual flush override pushbutton; battery powered; vacuum 

breaker. Refer to equipment schedule on Plumbing drawings for applicable flushometer 

type and additional details. Where shown on the drawings, a tail piece with trap primer 

connection shall be provided at outlet of flush valve.   

D. Seat: Solid white plastic, open front, extended back, self-sustaining hinge, brass bolts, 

without cover.  

E. Carrier fitting: For wall-mounted water closets, ANSI A112.6.1; adjustable cast-iron 

frame, integral drain hub and vent, adjustable spud, lugs for floor and wall attachment, 

threaded fixture studs with nuts and washers. The carrier be compatible with the toilet, 

piping/vent arrangement, and shall have a capacity of no less than 750 lbs. 

2.03 URINALS 

A. Acceptable manufacturers: 

1. American Standard (basis of design) 

2. Kohler 

3. Sloan 

4. Or approved equal. Refer to Section 01 25 00 – Substitution Procedures.  

B. Urinal: ASME A112.19.2; Wall-mounted, washout urinal, vitreous-china, integral trap, re-

movable stainless-steel strainer, 3/4” top inlet spud, steel supporting hanger.  

C. Flush valve: ASME A112.18.1; Urinal when used with flush valve shall provide 0.5 gpf; 

exposed, brass body with chrome-plated/-finish on exposed parts; sensor-operated for 

touchless operation; 3/4” spud coupling connection; fully-mechanical manual override 

button, capable of flushing without power; battery-powered; vacuum breaker; corrosion-

resistant internal components; control stop with backflow prevention.  
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D. Hangers: Utilize manufacturer-provided wall hangers to support urinal.  Provide supple-

mental blocking as necessary to install hangers at required spacing, in accordance with 

the manufacturers installation instructions.    

2.04 SINGLE LAVATORIES – WALL MOUNTED 

A. Acceptable manufacturers: 

1. American Standard (basis of design) 

2. Kohler 

3. Sloan 

4. Or approved equal. Refer to Section 01 25 00 – Substitution Procedures.  

B. Basin: ASME A112.19.2 – Ceramic Plumbing Fixtures; vitreous-china, wall-hung lava-

tory, center faucet hole only; rear overflow; Refer to the plumbing fixtures schedule on 

contract drawings for basis of design fixture. 

1. Basin hole quantity and locations shall be coordinated with the specified faucet. 

C. Trim: ANSI A112.18.1 – Plumbing Supply Fittings; 1-1/4” drain and trap with clean-out 

plug and arm with escutcheon. 

D. Wall Mounted Carrier: ANSI A112.6.1; cast-iron and steel frame with tubular legs, lugs 

for floor and wall attachment, concealed arm supports, bearing plate and studs. 

2.05 SINGLE LAVATORY – UNDER COUNTER MOUNTED, ROUND 

A. Acceptable manufacturers: 

1. American Standard (basis of design) 

2. Kohler 

3. Zurn 

4. Kraus 

5. Or approved equal. Refer to Section 01 25 00 – Substitution Procedures.  

B. Basin: ASME A112.19.2 – Ceramic Plumbing Fixtures; vitreous-china; under countertop 

mount lavatory; overflow; Color: white; Supply with mounting kit; Refer to the plumbing 

fixtures schedule on contract drawings for basis of design fixture model. 

1. Basin hole quantity and locations shall be coordinated with the specified faucet. 
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C. Trim: ANSI A112.18.1 – Plumbing Supply Fittings; 1-1/4” trap with clean-out plug and 

arm with escutcheon. 

2.06 LAVATORY FAUCETS 

A. Acceptable manufacturers: 

1. Moen (basis of design) 

2. Delta 

3. American Standard 

4. Or approved equal. Refer to Section 01 25 00 – Substitution Procedures.  

B. Faucet: Single-lever operated with maximum allowable flowrate of 1.5 gpm.  Coordinate 

faucet inlets with supplies and fixture holes. Coordinate outlet with spout and fixture re-

ceptor. Refer to fixture schedules on Plumbing drawings for basis of design equipment 

models. 

1. Faucet shall meet or exceed the following codes and standards: ANSI A117.1, 

ASME A112.18.1, CSA B125.1, NSF 372, NSF 61. 

2. Lever shall directly above spout.  Lever shall providing mixing capability to manu-

ally adjust temperature. 

C. Provide ½-inch quarter-turn shutoff valves on the roughed-in hot and cold water ser-

vices, with braided flexible hoses connected to the faucet inlets. 

2.07 SHOWERS 

A. Acceptable shower basin manufacturers: 

1. Stern-Williams (basis of design) 

2. Swan Surfaces 

3. Acorn 

4. Or approved equal. Refer to Section 01 25 00 – Substitution Procedures. 

B. Acceptable shower faucet system manufacturers: 

1. Zurn (basis of design) 

2. American Standard 

3. Delta 
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4. Moen 

5. Or approved equal. Refer to Section 01 25 00 – Substitution Procedures.  

C. Basin: Slip-resistant texture surface constructed of solid surface material such as ter-

razzo or similar material.  2-inch centered brass drain with removable flat snap-in stain-

less steel strainer 

1. Standard shower basin shall be 36” x 36” size. 

2. ADA shower basin shall be 60” x 30” size and provide wheelchair accessible 

floors. Provide with manufacturer’s matching 12" ramp, as shown on drawings. 

D. Faucet system: compliant with ANSI A112.18.1 and ANSI A117.1M; concealed themo-

static mixing valve, fixed shower head, handheld wand with flexible metal hose, and di-

verter valve. Refer to the plumbing fixtures schedule on contract drawings for additional 

details. 

1. Control valve: single handle, pressure balancing, mixing shower valve; with vol-

ume control and single bronze stem shower discharge; stainless steel balancing 

piston integral with stem assembly, metal lever handle, integral service stops and 

brass adjustment limit stop screw in cap; provide with double seal packing, adjust-

able brass packing nut, and removeable brass seats; all exposed trim shall be of 

polished nickel chrome plated surface.  

2. Fixed shower head: 2.5 gpm shower head; bent shower arm with flow control and 

adjustable spray ball-joint shower head and escutcheon. 

3. Handheld shower head: 2.5 gpm shower head, 60-inch long flexible metal hose, 

24-inch long mounting slide bar.  Diverter valve shall allow user to select use of the 

fixed shower head or the handheld shower head 

2.08 ELECTRIC WATER COOLERS WITH BOTTLE FILLER 

A. Acceptable manufacturers: 

1. Elkay (basis of design) 

2. Haws 

3. Halsey Taylor 

4. Or approved equal. Refer to Section 01 25 00 – Substitution Procedures.  

B. Electric water cooler: Bi-Level ADA-compliant cooler; bottle filling station with sensor for 

touchless operation; stainless steel, wall mounted; Flexi-Guard safety bubbler; electronic 

bottle filler sensor; front and side bubbler pushbar activation; electric cooling unit.   
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C. Cooling system compressor: Hermetically sealed, reciprocating type, 115V, 60Hz, single 

phase.  Sealed-in lifetime lubrication.  Equipped with electric cord and three prong 

molded rubber plug.   

D. Condenser: Fan cooled, copper tube with aluminum fins. Fan motor shall be perma-

nently lubricated.    

E. Cooling Unit: Combination tube-tank type. Continuous copper tubing, fully insulated with 

insulation that meets UL requirements for self-extinguishing material. Tube portion shall 

be continuous coil of copper tubing. 

F. Refrigerant Control: Refrigerant R-134a is controlled by accurately calibrated capillary 

tube for positively trouble-free operation.   

G. Pressure-Type Water Coolers shall be designed to operate on 20 psig to 105 psig sup-

ply line pressure. If inlet pressure is above 105 psig, a pressure regulator must be in-

stalled in the supply line.   

H. System shall meet the requirements of NSF/ANSI 372 and UL 399.  Provides 8.0 GPH 

of 50 deg F drinking water at 80 deg F inlet water temperature rating at 90 deg F ambi-

ent temperature. 

I. Fill station shall include an electronic filler sensor, 3000-gallon replaceable filter, filter 

status LED, and automatic filter reset.  

J. Housing shall be suitable for surface-mounting or recessed-mounting, as indicated in the 

plumbing fixture schedule in the contract drawings. Provide rough-in components 

needed for a complete installation, including power, supply water, and drainage.  

2.09 FILTERED BOTTLE FILL STATIONS 

A. Acceptable manufacturers: 

1. Elkay (basis of design) 

2. Haws 

3. Halsey Taylor 

4. Or approved equal. Refer to Section 01 25 00 – Substitution Procedures.  

B. Non-refrigerated, handsfree, laminar flow dispenser in a stainless steel surface-mounted 

enclosure.   

C. Electronic filler sensor, 3000-gallon replaceable filter, filter status LED, and automatic 

filter reset. 
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D. Unit shall be certified to UL 399 and be ADA compliant.  

E. Housing shall be suitable for surface-mounting or recessed-mounting, as indicated in the 

plumbing fixture schedule in the contract drawings. Provide rough-in components 

needed for a complete installation, including power, supply water, and drainage.  

2.10 KITCHEN SINKS 

A. Acceptable sink basin manufacturers: 

1. Elkay (basis of design) 

2. Kohler 

3. Kraus 

4. Or approved equal. Refer to Section 01 25 00 – Substitution Procedures.  

B. Acceptable kitchen sink faucet manufacturers: 

1. Kohler (basis of design) 

2. American Standard 

3. Delta 

4. Or approved equal. Refer to Section 01 25 00 – Substitution Procedures.  

C. Basin: ANSI A112.19.3, compliant, ADA compliant, single compartment, undermount 

sink with bowl dimensions of 22-1/2 inch by 16-3/4 inch with 6 inch depth. 18-gauge, 

Type 304 stainless steel, polished satin finish, rear center drain opening.  

D. Faucets: ANSI A112.18.1 compliant, ADA compliant, manual faucet with chrome-plated 

brass, modern “bar prep” gooseneck body, and side-mounted mixing lever. 

2.11 DOUBLE COMPARTMENT SERVICE SINKS – FLOOR MOUNTED 

A. Acceptable manufacturers: 

1. Elkay (basis of design) 

2. Franke Kindred 

3. Amtekco 

4. Or approved equal. Refer to Section 01 25 00 – Substitution Procedures.  
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B. 304 stainless steel, double-compartment, floor-mounted service sink with adjustable-

length stainless steel legs, 8 inch high backsplach, conforming to ANSI A112.19.3. 

C. Each compartment shall have dimensions of 15 inch by 24 inch with 14 inch depth and 

3-1/2 inch center drain.   

D. Furnish with service sink faucet as indicated in the plumbing fixture schedule in the con-

tract documents. 

2.12 MOP SINK BASINS 

A. Acceptable manufacturers: 

1. American Standard (basis of design for sink) 

2. Kohler 

3. Zurn 

4. Or approved equal. Refer to Section 01 25 00 – Substitution Procedures.  

B. Corner model floor sink with enamel coated cast iron body and glossy porcelain finish, 

conforming to ANSI A112.19.1. 

C. Furnish with 3 inch grid strainer for drain outlet. 

D. Furnish with service sink faucet as indicated in the plumbing fixture schedule in the con-

tract documents. 

2.13 SERVICE SINK AND MOP SINK FAUCETS 

A. Acceptable manufacturers: 

1. Chicago Faucet (basis of design for sink) 

2. Kohler 

3. Zurn 

4. Or approved equal. Refer to Section 01 25 00 – Substitution Procedures.  

B. Faucet: stainless steel, conforming to ANSI A 112.18.1, with wall brace, pail hook, vac-

uum breaker, hot and cold manual handles, and threaded outlet for 3/4 inch hose.  

C. Provide faucet model with top connections where faucet is mounted on a block wall with 

surface mounted hot and cold service lines.  Provide quarter-turn service isolation valves 

to facility faucet maintenance or replacement. 
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2.14 LABORATORY FAUCETS 

A. Acceptable manufacturers: 

1. Chicago Faucet (basis of design for sink) 

2. T&S Brass 

3. Zurn 

4. Or approved equal. Refer to Section 01 25 00 – Substitution Procedures.  

B. Faucet: stainless steel deck-mounted mixing faucet, conforming to ANSI A 112.18.1, 

with gooseneck, 4-inch wrist blade levers, 1.5 gpm aerator and 3/8-inch flexible hoses 

with compression fitting connections.  Rough-in hot and cold water service piping shall 

be ½-inch.   

C. Coordinate installation with supplier of casework.   

2.15 ACCESSORIES 

A. Faucets for all lavatories and sinks shall be furnished with quarter-turn waterstop valves 

and flexible hoses in accordance with the manufacturer's installation instructions, unless 

faucets are mounted directly to a wall pipe (i.e.: service sink).   

B. Where a fixture cannot be provided with a dedicated waterstop valve, an isolation valve 

shall be provided above the ceiling within 10 feet of the faucet to facilitate maintenance 

of fixture with minimal system drainage.  Multiple fixtures on a common header (i.e.: 

large restroom) are permitted to be isolated with a shared isolation valve. 

C. Provide p-trap with plug, sized to match drain outlet of basin, with necessary adapters to 

connect to roughed-in drainage system. 

PART 3 – EXECUTION 

3.01 INSPECTION 

A. Review architectural woodwork Shop Drawings. Confirm location and size of fixtures and 

openings before rough-in and installation. 

B. Verify that adjacent construction is ready to receive rough-in work of this Section. 

3.02 INSTALLATION 

A. Install each fixture with a trap that is easily removable for servicing and cleaning. 
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B. Provide chrome-plated rigid or flexible supplies to fixtures with loose key stops, reduc-

ers, and escutcheons. 

C. Install components level and plumb 

D. Install and secure fixtures in place with wall carriers and bolts. 

E. Seal fixtures to wall and floor surfaces with sealant as specified in Division 07 Section 

"Joint Sealants", color to match fixture. 

F. Install fixtures to the following mounting heights above finished floor: 

 

Water Closet 

Standard 15 inches to top of bowl rim 

ADA 18 inches to top of seat 

Urinal 

Standard 22 inches to top of bowl rim 

ADA 19 inches to top of bowl rim 

Lavatory 

Standard 31 inches to top of basin rim 

ADA 32 inches to top of basin rim 

Drinking Fountain 

Standard 40 inches to top of basin rim 

ADA 36 inches to top of basin rim 

Water Closet Flush Valves 

Standard 11 inches minimum above bowl rim 

Recessed 10 inches minimum above bowl rim 

Shower Heads Adult 69.5 inches to bottom of head 

3.03 ADJUSTING AND CLEANING 

A. Adjust stops or valves for intended water-flow rate to fixtures without splashing, noise, or 

overflow. 

B. At completion, clean plumbing fixtures and equipment. 

C. Solidly attach water closets to floor or carrier with lag screws. Lead flashing is not in-

tended hold fixture in place. 

END OF SECTION 
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DIVISION 22 

PLUMBING 

(Filed Sub Bid Required) 

 

SECTION 22 45 00 

EMERGENCY FIXTURES 

PART 1 – GENERAL 

1.01 FILED SUB-BID REQUIREMENTS 

A. This Section is part of the filed sub-bid for Division 22 – Plumbing. See Section 22 05 00. 

1.02 DESCRIPTION 

A. Furnish and install emergency shower/eyewash stations as shown on the Drawings and 

as specified herein. Coordinate work in this Section with painting and marking as 

specified in Section 09 90 00 − Painting. Certain equipment items will be field located by 

Owner, if not otherwise shown on the Drawings. 

1.03 RELATED SECTIONS: 

A. Section 00 72 00 − General Conditions 

B. Section 01 33 00 − Submittal Procedures 

C. Section 01 75 00 − Checkout and Startup Procedures 

D. Section 01 78 23 – Operations and Maintenance Data 

E. Section 01 79 00 – Instruction of Owner’s Personnel 

F. Section 07 90 00 – Joint Fillers, Sealants and Caulking 

G. Section 22 05 00 – Basic Plumbing Requirements 

H. Section 22 05 29 – Hangers and Supports for Plumbing Piping and Equipment 

I. Section 22 11 13 – Facility Water Distribution Piping 

J. Section 22 11 19 – Facility Water Distribution Piping Specialties 

K. Section 22 13 19 – Sanitary Waste Piping Specialties 

0
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1.04 SUBMITTALS 

A. Submittals, including number of required copies, shall be submitted in accordance with 

Section 01 33 00 − Submittal Procedures. 

B. Information and material submitted under this Section shall be marked “SUBMITTED 

UNDER SECTION 22 45 00 − EMERGENCY FIXTURESS”, with applicable paragraph 

identification. 

C. Manufacturer's Literature and Data including: Full item description and optional features 

and accessories. Include dimensions, weights, materials, applications, standard 

compliance, model numbers, size, and capacity. 

D. Complete operating and maintenance manuals including wiring diagrams, technical data 

sheets, information for ordering replacement parts, and troubleshooting guide: 

1. Include complete list indicating all components of the systems. 

2. Include complete diagrams of the internal wiring for each item of equipment. 

3. Diagrams shall have their terminals identified to facilitate installation, operation and 

maintenance. 

4. Refer to section 01 78 23 – Operation and Maintenance Data for additional 

requirements. 

1.05 MANUFACTURERS 

A. The materials covered by these Specifications are intended to be standard equipment of 

proven reliability and as manufactured by reputable manufacturers having experience in 

the production of such equipment. The equipment furnished shall be designed, 

constructed, and installed in accordance with the best practices and methods and shall 

operate satisfactorily when installed as shown on the Drawings and operated per 

manufacturers' recommendations. 

B. Acceptable manufacturers: 

1. Guardian 

2. Bradley 

3. Haws 

4. Acorn 

5. Approved equal 
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PART 2 – PRODUCTS 

2.01 INTERIOR EMERGENCY SHOWER/EYEWASH STATIONS 

A. Interior combination shower/eyewash stations shall be constructed of corrosion resistant 

materials with the following: 

1. 1-1/4 inch stainless steel piping with threaded that supports shower and eyewash 

components and stainless steel floor flange anchored into the floor.   

a. Supply of tempered water to the station shall be through a full-size threaded 

connection near the top.  

b.  A full-size threaded connection near the bottom shall be provided for 

drainage. 

2. 10-inch diameter stainless steel shower head with 1” IPS stay-open ball valve 

operated by a stainless steel pull rod.  Shower shall provide 20 gpm drenching 

flow. 

3. Stainless steel eyewash bowl with 1/2-inch IPS stay-open ball valve operated by a 

stainless steel flag handle.  Eyewash shall include two spray heads with “flip-top” 

dust covers, each with a flow control orifice to provide 3.2 gpm. 

4. Basis of design: Guardian Model G1996. 

2.02 INTERIOR WALL-MOUNTED EYEWASH STATIONS 

A. Interior eyewash stations shall be constructed of corrosion resistant materials with the 

following: 

1. Heavy-duty cast aluminum wall bracket with corrosion resistant coating. 

2. 1/2-inch tempered water supply pipe connection and 1-1/4 inch drain connection. 

3. Stainless steel eyewash bowl with 1/2-inch IPS stay-open ball valve operated by a 

stainless steel flag handle.  Eyewash shall include two spray heads with “flip-top” 

dust covers, each with a flow control orifice to provide 3.2 gpm. 

B. Basis of design: Guardian Model G1814 

2.03 INTERIOR DECK-MOUNTED EYEWASH/DRENCH HOSE STATIONS 

A. Interior eyewash stations shall be constructed of corrosion resistant materials with the 

following: 

1. Combination eyewash and drenching hose shall be installed on laboratory 

countertops with a nylon storage cradle with center-hole for hose. 
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2. Dual spray heads with “flip-to” dust covers and a be operated by a brass squeeze 

valve activated by a stainless steel lever handle. Each spray head shall include a 

flow control orifice to provide 3.2 gpm. 

3. Reinforced PVC hose with 275 psig working pressure, with 3/8-inch threaded 

connection to mixing valve outlet.  

B. Basis of design: Guardian Model G5022. 

2.04 INTERIOR DECK-MOUNTED EYEWASH STATIONS 

A. Interior eyewash stations shall be constructed of corrosion resistant materials with the 

following: 

1. 1/2-inch tempered water supply pipe connection. 

2. Stainless steel swing arm aligns plug-type valve to provide flow path to spray head 

when lowered from storage position to operating position.  Eyewash shall include 

two spray heads with “flip-top” dust covers, each with a flow control orifice to 

provide 3.2 gpm. 

B. Basis of design: Guardian Model G1899. 

2.05 INTERIOR FLOOR-MOUNTED EYEWASH STATIONS 

A. Interior eyewash stations shall be constructed of corrosion resistant materials with the 

following: 

1. Stainless steel pedestal with floor flange anchored into the floor.  Pedestal shall 

include a 1-1/4 inch drain tee. 

2. Stainless steel eyewash bowl with 1/2-inch IPS stay-open ball valve operated by a 

stainless steel flag handle.  Eyewash shall include two spray heads with “flip-top” 

dust covers, each with a flow control orifice to provide 3.2 gpm. 

B. Basis of design: Guardian Model G1894. 

2.06 FREEZE-PROOF, SELF-DRAINING EMERGENCY SHOWER/EYEWASH STATIONS 

A. Self-draining emergency shower and eyewash station shall include control valves 

located inside of building with operating levers that penetrate the exterior wall for 

activation of shower or eyewash.  Piping downstream of the control valve shall be sloped 

to the exterior. 

1. 10-inch diameter stainless steel shower head with 1” IPS stay-open ball valve 

operated by a powder coated cast aluminum flag handle on a through-wall 

extension rod.  Shower shall provide 20 gpm drenching flow. 
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a. Basis of design: Guardian Model GFR1205SSH. 

2. Stainless steel eyewash bowl with 3-way, 1/2-inch IPS stay-open ball valve 

operated by a powder coated cast aluminum flag handle on a through-wall 

extension rod.  Valve shall include a 1/2-inch drain port.  Eyewash shall include 

two spray heads with “flip-top” dust covers, each with a flow control orifice to 

provide 3.2 gpm.   

a. Basis of design: Guardian Model GFR1814. 

2.07 THERMOSTATIC MIXING VALVES FOR EMERGENCY FIXTURES 

A. Shower stations and combination shower/eyewash stations shall be furnished with a 

thermostatic mixing valve with capacity to provide flow to shower and eyewash together, 

capable of providing 13 gpm at a 30 psi pressure drop.   

1. Hot and cold water inlets shall be 1-inch NPT female connections.   

2. Tempered water outlet shall be 1-1/4 inch NPT female connection and include a 

dial temperature gauge. 

B. Eyewash stations shall be furnished with a thermostatic mixing valve with capacity to 

provide flow to shower and eyewash together, capable of providing 13 gpm at a 30 psi 

pressure drop.   

1. Hot and cold water inlets and tempered water outlet shall be 1-inch NPT female 

connections.   

C. Thermostatic mixing valve shall meet the following requirements: 

1. Valve construction shall be brass, meeting the lead-free requirements of the Safe 

Drinking Water Act.   

2. Valve shall be third party certified for compliance with ASSE 1071. 

3. Valve shall include a failsafe protection bypass capable of providing cold water 

only in the event of hot water supply failure. Bypass shall be capable of providing 9 

gpm through the cold water bypass at a pressure drop of 30 psi.   

4. Valve shall provide precise temperature control by blending incoming hot and cold 

water, with a setpoint range of 65 - 95 °F and a factory setpoint of 85 °F.  

5. Dial gauge on tempered water outlet 

D. Basis of design: 

1. Guardian model G6040 for shower and combination shower and eyewash stations. 
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2. Guardian model G6020 for eyewash stations. 

2.08 FLOW SWITCHES 

A. All shower, eyewash, and combination shower and eyewash stations shall be furnished 

with a flow switch mounted on a horizontal section of piping at the outlet of the 

thermostatic mixing valve with the following: 

1. Single-pole, double-throw rated for 5A at 120 VAC. 

2. Switch shall activate if flow exceeds 2.4 gpm.   

3. Switch wiring to be tied into plant-wide SCADA system. 

B. Basis of design: Guardian Model AP275-615. 

2.09 DRENCHING HOSES 

A. All eyewash, shower, and combination eyewash/shower stations shall be furnished with 

a drenching hose, connected to the station supply piping downstream of the mixing valve 

and flow switch.  A separate drenching hose is not required for deck-mounted eyewash 

stations with integral drenching hose. 

B. Drenching hose system shall include: 

1. Spray head with “flip-to” dust covers and a be operated by a brass squeeze valve 

activated by a stainless steel lever handle. The spray head shall include flow 

control orifice to provide 3.2 gpm. 

2. 1/2-inch IPS chrome plated brass tee and reducing tee for installation into supply 

piping.  

3. Reinforced PVC hose with 275 psig working pressure and 8ft length.   

4. Steel wall-mounting bracket. 

C. Basis of design: Guardian model G5011. 

PART 3 – EXECUTION 

3.01 INSTALLATION 

A. Emergency shower/eyewash stations shall be installed where shown on the Drawings or 

as directed by the Engineer. Where required by OSHA regulations, the background of 

the mounting location shall be painted the appropriate color. 

 

END OF SECTION 
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DIVISION 23 

HVAC 

(Filed Sub Bid Required) 

 

SECTION 23 00 00 

BASIC HVAC REQUIREMENTS 

PART 1 – GENERAL 

1.01 FILED SUB-BID REQUIREMENTS 

A. A sub-bid submitted for the work of Division 23 – Heating, Ventilating, and Air Condition-

ing shall include the complete work specified in all of the following Sections:  

1. Section 23 05 23 – General-Duty Valves for HVAC Piping 

2. Section 23 05 53 – Identification for HVAC 

3. Section 23 05 93 – HVAC Balancing 

4. Section 23 07 00 – HVAC Insulation 

5. Section 23 09 00 – HVAC Automatic Temperature Controls 

6. Section 23 09 13 – Hydronic Control Valves 

7. Section 23 21 13 – Hydronic Piping 

8. Section 23 21 20 – Hydronic Specialties 

9. Section 23 21 23 – Hydronic Pumps 

10. Section 23 31 13 – Metal Ducts and Duct Accessories 

11. Section 23 31 16 – Nonmetal Ducts and Duct Accessories 

12. Section 23 34 00 – HVAC Fans 

13. Section 23 57 19 – Plate-Type, Liquid-to-Liquid Heat Exchangers 

14. Section 23 74 00 – Air-Source Heat Pump Heating and Ventilating Units 

15. Section 23 74 01 – Air-Source Heat Pump Dedicated Outdoor Air System Units 

16. Section 23 81 23 – Electrical Room Air Conditioners 
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17. Section 23 81 29 – Variable Refrigerant Flow Heat Pump Systems 

18. Section 23 82 19 – Blower Coil Units 

19. Section 23 82 39 – Electric Heating Equipment 

20. Section 23 84 16 – Dehumidification Units 

B. Filed sub-bids shall comply with the requirements of M.G.L. c. 149, §44F, shall be sub-

mitted on the form provided in Section 00 11 00 – Advertisements for Bids, an shall be 

accompanied by a bid deposit complying with the requirements of M.G.L. c. 149, 

§44B(2) and all other documents required by Section 00 20 00 – Instructions to Bidders. 

C. The work of Division 23 – HVAC is indicated on Drawing Nos. G-002 through G-005 – 

Index of Drawings and is listed on the Drawing title block on individual drawings.  Draw-

ings that are denoted in the title block as requiring a Filed Sub-Bid Contractor shall re-

quire a Filed Sub-Bid Contractor for the work shown in whole or in part of the Drawing.  

D. In accordance with G.L. c. 149, §44F, each Filed Sub-Bidder shall list in Section 00 40 

01 – Forms for Filed Sub-Bid the name and bid price of each person, firm, or corporation 

performing labor or labor and materials for each class of work or part thereof listed below 

for Filed Sub-Sub-Bids; provided that any Filed Sub-Bidder may, without listing any bid 

price, list his own name for any such class of work or part thereof and perform that work 

with persons on his own payroll, if such Filed Sub-Bidder, after Filed Sub-Bid opening, 

shows to the satisfaction of the Owner that he does customarily perform such class of 

work or part thereof with employees on his own payroll who are mechanics or laborers 

as referred to in Massachusetts General Laws c. 149, §26, and is qualified to do so.  

1. Classes of work for which a listing is required in Section 00 40 01 – Forms for Filed 

Sub-Bid for a Filed Sub-Sub-Bid:  

 

Classes of Work for 
Filed Sub-Sub-Bid 

Reference Specification 

Balancing 
Section 23 05 93 Paragraphs 1.06, 1.07, 1.08, 1.09, 2.01, 
Part 3 

Chemical Treatment 
Section 23 21 13 Paragraphs 2.01 E and 3.02 D 

Section 23 21 20 Paragraph 2.04  

Duct Insulation 
Section 23 05 93 Paragraph 2.02 

Section 23 07 00 Paragraph 1.01 B 

Pipe Covering Section 23 07 00 Paragraph 1.01 C 

Sheet Metal (Ductwork) Section 23 31 13 Paragraph 1.01 A 
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Classes of Work for 
Filed Sub-Sub-Bid 

Reference Specification 

Automatic Temperature 
Controls (ATC) 

Section 23 09 00 Paragraph 1.01 A 

E. HVAC SUBCONTRACTOR shall furnish and install firestopping at temporary and per-

manent penetrations due to its work in accordance with Section 07 84 00 – Firestopping. 

1. HVAC SUBCONTRACTOR shall furnish and install the firestopping material se-

lected by the CONTRACTOR. 

F. Staging and Scaffolding: 

1. Hoisting Equipment: The HVAC SUBCONTRACTOR shall furnish, install and 

maintain all mechanical hoisting equipment, operating personnel and rigging re-

quired for the execution of the Work as specified in this Section. 

2. Staging, Planking and Scaffolding: The HVAC SUBCONTRACTOR shall furnish, 

install and maintain all staging, planking and scaffolding up to eight feet in height 

required for the Work in this Section. 

1.02 REQUIREMENTS 

A. The HVAC SUBCONTRACTOR shall furnish all labor, equipment and material for the 

complete installation of the HVAC equipment, piping, and appurtenances. as indicated 

on the drawings and specified herein. 

B. HVAC systems shall be furnished and installed to operate as a system. The HVAC 

SUBCONTRACTOR shall coordinate all requirements between manufacturers to ensure 

unit responsibility and compatibility of the systems. 

C. The HVAC SUBCONTRACTOR shall be responsible for the following: 

1. Prepare coordination drawings, shop drawings, submittals, as-built drawings, and 

operating and maintenance instructions. 

2. Determine items and quantities required.  

3. Provide complete, continuous, operational, and functioning systems. 

4. Fully coordinate with work of other Sections, including field verification of eleva-

tions, dimensions, clearance, and access. 

5. Repair of all damage done to premises as a result of this installation and removal 

of debris left by those engaged in this installation. 

0
3

-2
9

-2
2
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6. Rigging, hoisting, transportation, and associated work necessary for placement of 

equipment in the final location shown. 

7. Disassembly and re-assembly of equipment furnished under this Section, should 

this be required in order to move equipment into final location shown on the Draw-

ings. 

8. Labor, materials, tools, appliances and equipment that are required to furnish and 

install the complete installation for this section of the work including that which is 

reasonably inferred. 

9. Cooperation with other crafts in putting the installation in place at a time when 

space required is accessible. 

10. Temporary scaffolding necessary for performance of the work in this Division. 

11. Cutting and core drilling required for work of Division 23, including locating of rebar 

or coordination of locating rebar with the General Contractor.  

12. Pipe sleeves for all holes in walls, floors, and ceilings, and cutting of floor slabs 

and slabs on grade. 

13. Waterproofing where necessary for installation under this Division. 

14. Cooperation with and assistance to the Facilities Monitoring and Control System 

Contractor as required to provide a complete and functional HVAC system. 

15. Counterflashing of roof penetrations for work of Division 23. 

16. Sizes, and locations for installation of any curbs and pads for work of Division 23.  

17. Temporary and permanent stands and supports for equipment requiring them in-

cluding vibration isolation. 

18. Temporary protection of existing installation. 

19. Stenciling and equipment identification. 

20. Firestopping of penetrations of ducts, piping, and conduits through walls, floors, 

and ceiling assemblies. 

21. Temporary utilities as required to install work on Division 23 including lighting, wa-

ter, gas, electricity, etc. 

22. Fees, permits, inspections, taxes, and approach from agencies that have jurisdic-

tion over installation of Division 23. 

23. Participation in and coordination with the Commissioning process. 
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24. Warranty. 

1.03 SUBMITTALS 

A. The HVAC SUBCONTRACTOR shall submit shop drawings on all equipment, accesso-

ries and appurtenances and all fabrication work required, all in accordance with the re-

quirements of Section 01 33 00 − Submittal Procedures as well as the provisions of Sec-

tion 00 72 00 − General Conditions and Section 00 73 00 – Supplementary Conditions. 

B. Shop Drawings: The Subcontractor shall submit for approval shop drawings prepared in 

accordance with Section 01 33 00 − Submittal Procedures and as required by other Sec-

tions of these specifications. 

1. Shop drawings shall be drawn to a scale of 1/4 inch = 1 foot (1:25) or larger, and 

shall include complete dimensions, locations, elevations, and clearances for pip-

ing, ductwork, equipment, and valve numbers.  

a. Prepare in Autodesk Revit 2022 format or as otherwise directed. 

b. Identify equipment using designations shown on the Contract Documents or 

as directed by the Owner’s Representative. Do not proceed with identifica-

tions without approval from the Owner’s Representative. 

2. All shop drawings shall clearly call out in bold letters and cloud symbols deviations 

from the specifications and contract documents, no matter how minor. 

C. Manufacturer data to be submitted shall include but not be limited to: 

1. Catalog data consisting of specifications, illustrations and a parts schedule that 

identifies the materials to be used for the various parts and accessories. The illus-

trations shall be in sufficient detail to serve as a guide for assembly and disassem-

bly. 

2. Complete assembly, and installation drawings with clearly marked dimensions. 

This information shall be in sufficient detail to serve as a guide for assembly and 

disassembly and for ordering parts. 

3. Weight of all component parts and assembled weight. 

4. Electrical characteristics, wiring, diagrams, etc. 

5. Sample data sheet of equipment nameplate(s) including information contained 

thereon. 

6. Insulation materials, coating, jackets, detail density, thermal conductivity and thick-

ness of all insulation materials to be furnished. 

7. Details of special fasteners and accessories. 
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8. Type of adhesives, binders, joint cement, mastics. 

9. Proposed insulation procedures and installation methods. 

10. Spare parts list 

11. Special tools list 

D. Coordination Drawings: 

1. Obtain drawings from the structural, electrical, sprinkler, plumbing, sheet metal, 

concrete, steel, and dry wall trades.  

2. Hold regular coordination sessions with trades until coordination issues are re-

solved. 

3. Prepare separate composite coordination drawings to a scale of 1/4 inch = 1 foot 

(1:25) or larger, showing work of Divisions to demonstrate coordination, clearance, 

access, etc. between ductwork, equipment, temperature controls, cable trays, con-

duits, light fixtures, piping, plumbing, structural elements, architectural elements, 

etc. These drawings are to be the basis for the detailed shop drawings and need 

not be submitted, but are to be available for review upon request. 

a. Prepare floor plans, elevations, and details to indicate penetrations in floors, 

walls, and ceilings and their relationship to other penetrations and installa-

tions. 

b. Each trade is to adjust their shop drawings based on the outcome of coordi-

nation sessions. 

4. Indicate locations where space is limited for installation and access and where se-

quencing and coordination of installations are of importance to the efficient flow of 

the Work. 

5. Indicate scheduling, sequencing, movement, and positioning of large equipment 

into the building during construction. 

6. Indicate the proposed locations, of piping, ductwork, equipment, and materials. In-

clude the following: 

a. Clearances for installing and maintaining insulation. 

b. Clearances for servicing and maintaining equipment, including specific ceil-

ing tile or ceiling access panel access and space for equipment disassembly 

required for periodic maintenance. 

c. Equipment connections and support details. 
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d. Fire-rated wall and floor penetrations. 

e. Sizes and location of required concrete pads and bases. 

f. Valve stem movement. 

g. Sizes and locations of new and existing equipment support curbs on roof. 

h. Sizes and locations of new openings, either sleeved, cut, or core-drilled, in 

new concrete construction unless specifically shown on the Structural Draw-

ings. 

7. Maintain one complete set of composite coordination drawings at the job site. Peri-

odically update drawings based on actual field conditions. 

8. Submit final coordination drawings as part of record document requirements. 

E. The HVAC SUBCONTRACTOR shall obtain from the manufacturer and submit to the 

Engineer copies of the results of all certified shop tests. 

F. The HVAC SUBCONTRACTOR shall obtain from the manufacturer and submit to the 

Engineer copies of certified letters of compliance in accordance with the Specifications. 

G. Record Documents: Upon completion of the work covered by this Contract, as directed, 

furnish as-built drawings as specified in Division 01. Include changes installed under this 

Contract which are not in accordance with the Contract Drawings. Note that these as-

built drawings are to be based on the Contract Drawings. In addition, submit final copies 

of the Shop Drawings and Coordination Drawings. 

1.04 RELATED DOCUMENTS 

A. Section 00 72 00 – General Conditions 

B. Section 00 73 00 – Supplementary Conditions 

C. Section 01 33 00 – Submittal Procedures 

D. Section 01 73 23 – Anchorage and Bracing of Non-Structural Components 

E. Section 01 75 00 – Checkout and Startup Procedures 

F. Section 01 78 23 – Operation and Maintenance Data 

G. Section 01 78 39 – Project Record Documentation 

H. Section 01 79 00 – Instruction of Owner’s Personnel 

I. Section 01 91 00 – Building Systems Commissioning 
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J. Section 03 30 00 – Cast-in-Place Concrete 

K. Section 07 84 00 – Firestopping 

L. Section 07 90 00 – Joint Fillers, Sealants, and Caulking 

M. Section 09 90 00 – Painting 

N. Section 26 05 00 – Basic Electrical Requirements 

1.05 OPERATION AND MAINTENANCE MANUALS 

A. The HVAC CONTRACTOR shall submit operation and maintenance manuals in accord-

ance with the procedures and requirements set forth in the General Conditions, Division 

01, and Division 23. 

B. Operation and Maintenance Manuals shall be submitted for all equipment. 

1.06 MANUFACTURER'S INSTRUCTIONS 

A. Installation of all equipment shall be in accordance with manufacturer's data. 

B. All changes from the installation procedures in manufacturers' data shall be submitted 

for approval in accordance with the requirements for shop drawings. 

C. Keep all manufacturers' data provided in a secure manner at the job site at all times. 

Catalog and index this data for convenient reference. 

D. Manufacturers' data shall be available for the information of the Owner, Engineer, and 

the use of other trades. 

E. Turn over all data to the Owner through the Owner's representative at completion of the 

Work and final testing. 

F. Furnish Owner, indexed and bound in loose leaf binders, three (3) complete sets of Op-

erating and Maintenance Instructions and pertinent manufacturers' literature and infor-

mation on all of the apparatus and equipment under Division 23. 

G. Submit all instruction books and manuals in accordance with Division 01. 

1.07 CODES, PERMITS AND STANDARDS 

A. The HVAC SUBCONTRACTOR shall obtain and pay for all permits and shall comply 

with all laws and codes that apply to the Work. 

B. The HVAC SUBCONTRACTOR shall be responsible for all added expense due to his 

choice of equipment, materials or construction methods. 
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C. All work and materials shall be in full accordance with the latest State rules and regula-

tions or publications including those of the State Fire Marshall, the Mechanical code, 

Building Code, Plumbing Code, Fuel Gas Code, and all local codes. Nothing in the Plans 

and/or Specifications shall be construed to permit work not conforming to the above 

codes, rules and regulations. 

D. All equipment, materials and installations shall conform to the requirements of the most 

recent edition with latest revisions, supplements and amendments of the following, as 

applicable: 

1. Air Conditioning, Heating, and Refrigeration Institute (AHRI) 

2. American Society of Heating, Refrigerating and Air Conditioning Engineers, Inc. 

(ASHRAE) 

3. American National Standards Institute (ANSI) 

4. American Society for Testing and Materials (ASTM) 

5. American Society of Mechanical Engineers (ASME) 

6. Manufacturers Standardization Society of the Valve and Fitting Industry (MSS) 

7. Sheet Metal & Air Conditioning Contractors National Association (SMACNA) 

8. Factory Mutual (FM) 

9. National Electric Code (NEC) 

10. Occupational Safety and Health Standards (OSHA) 

11. State and local codes, ordinances and statutes 

12. Underwriters Laboratories (UL) 

13. Others as designated in the specifications. 

1.08 QUALITY ASSURANCE 

A. All material and equipment shall be the latest design, new, undeteriorated, and the first 

quality standard product of manufacturers regularly engaged in the production of such 

material and equipment. 

B. When two or more units of the same class of material or equipment are required, they 

shall be products of a single manufacturer. 
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C. All work shall be performed in a neat and workmanlike manner by workers skilled in their 

respective trades, and all materials and equipment shall be installed as recommended 

by the manufacturers and in accordance with specified codes and standards. 

D. Touch up and/or repaint to match original finishes all factory finished or painted equip-

ment and materials which are scratched or marred during shipment or installation. 

E. Products Criteria: 

1. Standard Products: Material and equipment shall be the standard products of a 

manufacturer regularly engaged in the manufacture of the products for at least 3 

years (or longer as specified elsewhere). The design, model and size of each item 

shall have been in satisfactory and efficient operation on at least three installations 

for approximately three years. However, digital electronics devices, software and 

systems such as controls, instruments, computer work station, shall be the current 

generation of technology and basic design that has a proven satisfactory service 

record of at least three years. See other Specification Sections for any exceptions 

and/or additional requirements. 

2. Refer to all other Sections for quality assurance requirements for systems and 

equipment specified therein. 

3. All items furnished shall be free from defects that would adversely affect the per-

formance, maintainability and appearance of individual components and overall 

assembly. 

4. The products and execution of work specified in Division 23 shall conform to the 

referenced codes and standards as required by the specifications. Local codes 

and amendments shall be enforced, along with requirements of local utility compa-

nies. The most stringent requirements of these specifications, local codes, or utility 

company requirements shall always apply. Any conflicts shall be brought to the at-

tention of the Owner’s representative. 

5. Multiple Units: When two or more units of materials or equipment of the same type 

or class are required, these units shall be of the same manufacturer and model 

number, or if different models are required they shall be of the same manufacturer 

and identical to the greatest extent possible (i.e., same model series). 

6. Assembled Units: Performance and warranty of all components that make up an 

assembled unit shall be the responsibility of the manufacturer of the completed as-

sembly. 

7. Nameplates: Nameplate bearing manufacturer's name or identifiable trademark 

shall be securely affixed in a conspicuous place on equipment, or name or trade-

mark cast integrally with equipment, stamped or otherwise permanently marked on 

each item of equipment. 
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8. Use of asbestos products or equipment or materials containing asbestos is prohib-

ited. 

F. HVAC Mechanical Systems Welding: Before any welding is performed, HVAC 

SUBCONTRACTOR shall submit a certificate certifying that welders comply with the fol-

lowing requirements: 

1. Qualify welding processes and operators for piping according to ASME BPVC Sec-

tion IX. Provide proof of current certification. 

2. Comply with provisions of ASME B31 series "Code for Pressure Piping". 

3. Certify that each welder and welding operator has passed American Welding Soci-

ety (AWS) qualification tests for the welding processes involved, and that certifica-

tion is current. 

4. All welds shall be stamped according to the provisions of the AWS or ASME as re-

quired herein and by the associated code. 

G. Manufacturer's Recommendations: Where installation procedures or any part thereof are 

required to be in accordance with the recommendations of the manufacturer of the mate-

rial being installed, printed copies of these recommendations shall be furnished to the 

Owner’s representative with submittals. Installation of the item will not be allowed to pro-

ceed until the recommendations are received. Failure to furnish these recommendations 

can be cause for rejection of the material and removal by the HVAC 

SUBCONTRACTOR and no additional cost or time to the Owner. 

H. Execution (Installation, Construction) Quality: 

1. Apply and install all items in accordance with manufacturer's written instructions. 

Refer conflicts between the manufacturer's instructions and the contract docu-

ments to the Owner’s representative for resolution. Provide written hard copies 

and computer files on thumbdrive of manufacturer’s installation instructions to the 

Owner’s representative with submittals prior to commencing installation of any 

item. Installation of the item will not be allowed to proceed until the recommenda-

tions are received and approved by the Owner’s representative. Failure to furnish 

these recommendations is a cause for rejection of the material. 

2. All items that require access, such as for operating, cleaning, servicing, mainte-

nance, and calibration, shall be easily and safely accessible by persons standing 

at floor level, or standing on permanent platforms, without the use of portable lad-

ders. Examples of these items include, but are not limited to, all types of valves, 

filters and strainers, transmitters, and control devices. Prior to commencing instal-

lation work, refer conflicts between this requirement and contract documents to the 

Owner’s representative for resolution. Failure of the HVAC SUBCONTRACTOR to 

resolve or point out any issues will result in the HVAC SUBCONTRACTOR cor-

recting at no additional cost or time to the Owner. 
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3. Complete coordination/shop drawings shall be required in accordance with Para-

graph, SUBMITTALS. Construction work shall not start on any system until the co-

ordination/shop drawings have been approved by the Owner’s representative. 

4. Workmanship/craftsmanship will be of the highest quality and standards. The 

Owner reserves the right to reject any work based on poor quality of workmanship 

this work shall be removed and done again at no additional cost or time to the 

Owner. 

I. Upon request by the Owner’s representative, provide lists of previous installations for se-

lected items of equipment. Include contact persons who will serve as references, with 

current telephone numbers and e-mail addresses. 

1.09 DELIVERY, STORAGE AND HANDLING 

A. Protection of Equipment: 

1. Equipment and material placed on the job site shall remain in the custody of the 

HVAC SUBCONTRACTOR until phased acceptance, whether or not the Owner 

has reimbursed the HVAC SUBCONTRACTOR for the equipment and material. 

The HVAC SUBCONTRACTOR is solely responsible for the protection of such 

equipment and material against any damage or theft. 

2. Large equipment such as boilers, chillers, cooling towers, fans, and air handling 

units if shipped on open trailer trucks, shall be covered with shrink on plastics or 

water proof tarpaulins that provide protection from exposure to rain, road salts and 

other transit hazards. Protection shall be kept in place until equipment is moved 

into a building or installed as designed. 

3. Repair damaged equipment to like new operating condition and appearance; or, 

replace same as determined and directed by the Owner’s representative. Such re-

pair or replacement shall be at no additional cost or time to the Owner. 

4. Protect interiors of new equipment, ductwork, and piping systems against entry of 

foreign matter. Clean both inside and outside before painting or placing equipment 

in operation. 

5. Existing equipment and piping being worked on by the HVAC SUBCONTRACTOR 

shall be under the custody and responsibility of the HVAC SUBCONTRACTOR 

and shall be protected as required for new work. 

6. Protect plastic piping and tanks from ultraviolet light (sunlight). 

B. Cleanliness of Ductwork, Piping, and Equipment Systems: 

1. Exercise care in storage and handling of equipment and piping material to be in-

corporated in the work. Remove debris arising from cutting, threading and welding 

of piping. 
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2. Piping systems shall be flushed, blown or pigged as necessary to deliver clean 

systems. 

3. Clean interior of all tanks prior to delivery for beneficial use by the Owner. 

4. HVAC SUBCONTRACTOR shall be fully responsible for all costs, damage, and 

delay arising from failure to provide clean systems. 

1.10 START-UP TRAINING 

A. Prepare a formal training program for plant staff prior to the scheduled start-up date. The 

program will consist of the design, start-up, and operation of the HVAC and building au-

tomation systems. Coordinate the training program with the production of the operation 

and maintenance manuals. Provide indexed binder and training materials to each partici-

pant. 

B. Provide 16 hours (unless specified otherwise) of on-site training in the operation and 

maintenance for installed system and major piece of equipment. Systems include boilers 

and heating hot water system, chillers and chilled water system, air supply and exhaust 

systems, air conditioning units, balancing, and Facilities Monitoring and Control System. 

Trainers shall be experienced, manufacturer-approved personnel. 

1. Schedule training for each system in advance with the Owner’s Representative. 

2. Include travel, per diem and incidental costs for personnel under contract to the 

Subcontractor. 

3. Operations and Maintenance data to be available for training sessions. 

1.11 RULES AND REGULATIONS 

A. See Division 01. 

B. Provide work and materials in full accordance with the latest rules of the organizations 

listed in Division 01 and in other Sections of Division 23, and with prevailing rules and 

regulations pertaining to adequate protection and/or guarding of moving parts, or other-

wise hazardous locations. 

C. Whenever the Drawings and Specifications require something which will violate the reg-

ulations, the regulations shall govern. Review the Drawings and Specifications, and re-

quest from the Owner’s Representative clarification or revision of portion of the work in 

violation of the rules or regulations prior to installing the work. Necessary installation al-

teration required for compliance shall be made at no additional cost to the Owner. 

D. Whenever the Drawings and Specifications require larger sizes, or higher standards than 

are required by the regulations, the Drawings and Specifications shall govern. 
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E. Strictly conform to the requirements of the National Fire Protection Association, National 

Electrical Code, International Building Codes, OSHA, Fire Marshal, and insurance un-

derwriters' requirements. expenses required shall be borne under this Contract.  

1.12 SCHEDULING AND SEQUENCING 

A. Cooperate with other trades in putting this installation in place at a time when space re-

quired is accessible, and in such a manner that other work in this space may be installed 

as shown on the Drawings. Schedule work and cooperate with the others to avoid de-

lays, interferences, and unnecessary work, conforming to the construction schedule, 

making the installation when and where directed. 

B. Include labor and materials to install certain items furnished under this contract when re-

quired by the schedule. These items are part of this contract but may need to be in-

stalled only after completion of work under another contract which this contractor may or 

may not be participating in. It is the responsibility of this contract to coordinate with oth-

ers to ensure that preparations are made and ready to accept the installation of these 

items. These items include, but are not limited to: 

1. HVAC equipment. 

2. HVAC piping. 

3. HVAC ductwork and air devices. 

4. Automatic Temperature Controls systems. 

C. If a discrepancy is discovered between engineering and architectural Drawings, whether 

with respect to a significant variance between location, variation in quantity, or violation 

of code requirements, notify Architect for clarification and do not proceed with the work 

affected until clarification has been made. 

D. Schedule work in advance with the Owner’s Representative. No system shall be shut-

down unless approved in writing. 

1.13 TEMPORARY USE 

A. Should it become necessary to use the new portion of the system and the new equip-

ment to warm or air condition part of the building before the completion of this work, the 

Owner reserves the right to make use of same at its own risk and expense, but the tem-

porary use of the equipment shall not constitute an acceptance of the plant or part 

thereof in way. The Owner will bear the cost of fuel and electrical current for such tempo-

rary use of the equipment. If temporary use of new systems or equipment is solely for 

the benefit of the contractor, contractor shall bear the cost of fuel and electrical current 

for such temporary use. 
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1.14 WARRANTY 

A. Comply with Section 00 72 00 – General Conditions. 

B. Provide extended warranties where specifically required in subsequent sections of Divi-

sion 23. 

1.15 ACCURACY OF DATA 

A. The Drawings indicate the general arrangement and location of piping, accessories, and 

equipment. Should it be necessary to deviate from arrangement or location indicated in 

order to meet architectural conditions or site conditions, or due to interference with other 

work, make such deviations as offsets, rises and drops in piping and ducts that may be 

necessary, whether shown or not, without extra expense to the Owner. Extreme accu-

racy of the data given herein and on the Drawings is not guaranteed. The Drawings and 

Specifications are for the assistance and guidance of this Section and exact locations, 

distances, and elevations shall be governed by actual site conditions. 

PART 2 – PRODUCTS 

2.01 GENERAL 

A. Each item of equipment shall be furnished and installed complete with all supports, 

mounting frames, duct work, piping, louvers, panels, grilles, electric drive units and con-

trols, mechanical equipment, electrical work, insulation and appurtenances ready for op-

eration. 

B. All equipment and appurtenances shall be anchored or connected to supporting mem-

bers as specified or as indicated on the Plans. 

C. All mechanisms or parts shall be amply proportioned for the stresses which may occur 

during operation or for any other stresses which may occur during fabrication and erec-

tion. Individual parts furnished which are alike in all units shall be alike in workmanship, 

design, and materials and shall be interchangeable. All equipment shall be of the manu-

facturer's top line, industrial-commercial grade. 

D. The HVAC SUBCONTRACTOR shall ascertain that all openings are correctly located, 

otherwise he shall cut all new openings required at his own expense. Cutting of new 

openings shall be coordinated with other trades. Proposed new cutting shall be submit-

ted to the Engineer for review and acceptance prior to cutting. 

E. The Plans shall be taken as diagrammatic. The HVAC SUBCONTRACTOR shall check 

the Structural Plans and sections for detail dimensions and clearances. Sizes of ducts 

and their locations are indicated, but not every offset, fitting, or structural obstruction is 

shown. 
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F. Alignment of pipes may be varied where necessary to account for slight architectural 

changes or to avoid conflict with the Work of other trades without additional expense to 

the Owner. 

G. All supports required for the proper installation of the equipment, but not forming an inte-

gral part of the building structure, shall be provided, unless specifically noted otherwise. 

Equipment shall be supported on spring-type vibration isolators. 

H. In addition to material and equipment specified, provide incidental materials to effect a 

complete installation. Such incidental materials include solders, tapes, caulkings, mas-

tics, gaskets, escutheons, and similar items. 

I. Materials and equipment shall be uniform throughout the installation. Equipment of the 

same type shall be of the same manufacturer. Materials and equipment shall be new. 

2.02 PIPE PENETRATIONS 

A. Coordinate with concrete and/or block installation contractor for placement of sleeves 

during concrete wall, concrete slab, or concrete block construction. 

B. To prevent air, moisture, sound, or liquids from passing through annulus of penetration, 

follow details on Plans for provision of a sleeve extension, mechanical link seal, escutch-

eon, or other means for protecting the opening. 

1. Internal diameter shall be large enough to clear the pipe and insulation.  

2. Pipe sleeves passing through exterior walls or from dry to wet spaces, through 

foundation walls, or through foundation slabs shall have mechanical link seals. 

3. Pipe sleeves in elevated process areas slabs shall extend 4-inches above the slab 

as a means to prevent a water spill on the floor from the space beneath. 

C. Sleeves passing through concrete or masonry construction shall be cast into the struc-

ture and secured in place with a 1/4-inch thick flange welded to the midpoint of the 

sleeve; the flange shall be at least 4 inches larger than the diameter of the pipe to which 

it is welded 

D. Penetrations through beams or ribs are prohibited but may be installed in certain loca-

tions within concrete beams where approved by the Engineer of Record. Any deviation 

from these requirements must receive prior approval of Owner’s representative. 

E. Sheet Metal, Plastic, or Moisture-resistant Fiber Sleeves: Provide for pipe passing 

through floors, interior walls, and partitions, unless brass or steel pipe sleeves are spe-

cifically called for below. 

F. Cast Iron or Zinc Coated Pipe Sleeves: Provide for pipe passing through exterior walls 

below grade. Make space between sleeve and pipe watertight with a modular or link rub-

ber seal. Seal shall be applied at both ends of sleeve. 
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G. Galvanized Steel or an alternate Black Iron Pipe with asphalt coating Sleeves: Provide 

for pipe passing through concrete or block, except where brass pipe sleeves are called 

for.  

H. Brass Pipe Sleeves: Provide for pipe passing through quarry tile, terrazzo or ceramic tile 

floors. Connect sleeve with floor plate. 

I. Sealant and Adhesives: Shall be as specified in Section 07 90 00 − Joint Fillers, Seal-

ants, and Caulking. 

J. Firestopping for pipes and conduits shall be provided in accordance with Section 07 84 

00. 

2.03 DUCT PENETRATIONS 

A. Where a duct passes through a non-rated floor or wall and a fire damper is not shown on 

the drawings, a L1.5x1.5x1/8 mounting angle matching the duct material shall be fas-

tened to the duct to seal the annular space between the duct and slab opening.  

1. Where ducts pass through a floor within a process area, provide a curb con-

structed of a stainless steel L4x4x1/4 mounting angle installed around the perime-

ter of the opening, anchored-bolted to the floor at a distance of approximately 4” 

from the duct.  

B. Where a duct passes through a rated floor or wall provide a fire or fire/smoke damper to 

protect the opening. 

1. Follow damper details and damper manufacturer's instructions for protection of 

duct openings in rated assemblies. 

2. Sealant-type firestopping shall not be provided where a fire damper or a fire smoke 

damper is utilized to protect the opening, unless specifically required by the 

damper manufacturer.   

C. Refer to Section 23 13 13 – Metal Ducts and Duct Accessories or Section 23 31 16 – 

Nonmetal Ducts and Duct Accessories for additional information on protecting duct 

openings 

2.04 CONDUIT PENETRATIONS 

A. Coordinate with concrete and/or block installation contractor for placement of sleeves 

during concrete wall, concrete slab, or concrete block construction. 

B. Sleeves passing through concrete or masonry construction shall be cast into the struc-

ture and secured in place with a 1/4-inch thick flange welded to the midpoint of the 

sleeve; the flange shall be at least 4 inches larger than the diameter of the pipe to which 

it is welded 
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C. Penetrations through beams or ribs are prohibited but may be installed in certain loca-

tions within concrete beams where approved by the Engineer of Record. Any deviation 

from these requirements must receive prior approval of Owner’s representative. 

D. Galvanized Steel or an alternate Black Iron Pipe with asphalt coating Sleeves: Provide 

for pipe passing through concrete or block. 

E. Sealant and Adhesives: Shall be as specified in Section 07 90 00 − Joint Fillers, Seal-

ants, and Caulking. 

F. Firestopping for pipes and conduits shall be provided in accordance with Section 07 84 

00. 

2.05 SPECIAL TOOLS AND LUBRICANTS 

A. Furnish, and turn over to the Owner’s representative, tools not readily available commer-

cially, that are required for disassembly or adjustment of equipment and machinery fur-

nished. 

B. Grease Guns with Attachments for Applicable Fittings: One for each type of grease re-

quired for each motor or other equipment. 

C. Refrigerant Tools: Provide system charging/Evacuation equipment, gauges, fittings, and 

tools required for maintenance of furnished equipment. 

D. Tool Containers: Hardwood or metal, permanently identified for intended service and 

mounted, or located, where directed by the Owner’s representative. 

E. Lubricants: A minimum of 1 quart of oil, and 1 pound of grease, of equipment manufac-

turer's recommended grade and type, in unopened containers and properly identified as 

to use for each different application. 

2.06 WALL, FLOOR AND CEILING PLATES 

A. Material and Type: Chrome plated brass or chrome plated steel, one piece or split type 

with concealed hinge, with set screw for fastening to pipe, or sleeve. Use plates that fit 

tight around pipes, cover openings around pipes and cover the entire pipe sleeve projec-

tion. 

B. Thickness: Not less than 3/32 inch for floor plates.  For wall and ceiling plates, not less 

than 0.025 inch for up to 3-inch pipe, 0.035 inch for larger pipe. 

C. Locations: Use where pipe penetrates floors, walls and ceilings in exposed locations, in 

finished areas only. Provide a watertight joint in spaces where brass or steel pipe 

sleeves are specified. 

La
st

 M
od

ifi
ed

: 0
2/

28
/2

02
4 

at
 1

0:
41

A
M

 E
S

T



 

90398-004/February 2024 23 00 00-19  Basic HVAC Requirements 

2.07 ASBESTOS 

A. Materials containing asbestos are prohibited. 

2.08 MATERIALS AND SUBSTITUTIONS 

A. Comply with Section 00 72 00 – General Conditions. 

2.09 GASKETS AND CONNECTORS 

A. Provide new gaskets wherever gasketed mating equipment items or pipe connections 

have been dismantled. Gaskets shall be in accordance with manufacturer's recommen-

dations. 

B. Replace all assembly bolts, studs, nuts and fasteners of any kind which are bent, flat-

tened, corroded or have their threads, heads or slots damaged. 

C. Furnish all bolts, studs, nuts and fasteners for make-up of all connections to equipment 

and replace any of these items damaged in storage, shipment or moving. 

PART 3 – EXECUTION 

3.01 GENERAL 

A. If an installation is unsatisfactory to the Owner’s representative, the HVAC 

SUBCONTRACTOR shall correct the installation at no additional cost or time to the 

Owner. 

3.02 ARRANGEMENT AND INSTALLATION OF EQUIPMENT, DUCTWORK AND PIPING 

A. Location of piping, sleeves, inserts, hangers, and equipment, access provisions shall be 

coordinated with the work of all trades. The coordination/shop drawings shall be submit-

ted for review. Locate piping, sleeves, inserts, hangers, ductwork and equipment clear of 

windows, doors, openings, light outlets, and other services and utilities. Equipment coor-

dination/shop drawings shall be prepared to coordinate proper location and personnel 

access of all facilities. The drawings shall be submitted for review. Follow manufacturer's 

published recommendations for installation methods not otherwise specified. 

B. Operating Personnel Access and Observation Provisions: Select and arrange all equip-

ment and systems to provide clear view and easy access, without use of portable lad-

ders, for maintenance and operation of all devices including, but not limited to: all equip-

ment items, valves, filters, strainers, transmitters, sensors, control devices. All gauges 

and indicators shall be clearly visible by personnel standing on the floor or on permanent 

platforms. Do not reduce or change maintenance and operating space and access provi-

sions that are shown on the contract documents. 
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C. Equipment and Piping Support: Coordinate structural systems necessary for pipe and 

equipment support with pipe and equipment locations to permit proper installation. 

D. Location of pipe sleeves, trenches and chases shall be accurately coordinated with 

equipment and piping locations. 

E. Cutting Holes: 

1. Cut holes through concrete and masonry by rotary core drill. Pneumatic hammer, 

impact electric, and hand or manual hammer type drill is prohibited, except as per-

mitted by Owner’s representative where working area space is limited. 

2. Locate holes to avoid interference with structural members such as slabs, col-

umns, ribs, beams or reinforcing. Holes shall be laid out in advance and drilling 

done only after approval by Owner’s representative. If the HVAC 

SUBCONTRACTOR considers it necessary to drill through structural members, 

this matter shall be referred to Owner’s representative for approval. 

3. Do not penetrate membrane waterproofing. 

F. Minor Piping: Generally, small diameter pipe runs from drips and drains, water cooling, 

and other service are not shown but must be provided. 

G. Electrical Interconnection of Instrumentation or Controls: This is generally not shown but 

must be provided. This includes interconnections of sensors, transmitters, transducers, 

control devices, control and instrumentation panels, instruments and computer work-

stations. Devices shall be located so they are easily accessible for testing, maintenance, 

calibration, etc. The Owner’s representative has the final determination on what is ac-

cessible and what is not. Comply with NFPA 70. 

H. Protection and Cleaning: 

1. Equipment and materials shall be carefully handled, properly stored, and ade-

quately protected to prevent damage before and during installation, in accordance 

with the manufacturer's recommendations and as approved by the Owner’s repre-

sentative. Damaged or defective items in the opinion of the Owner’s representa-

tive, shall be replaced. 

2. Protect all finished parts of equipment, such as shafts and bearings where acces-

sible, from rust prior to operation by means of protective grease coating and wrap-

ping. Close pipe openings with caps or plugs during installation. Tightly cover and 

protect fixtures and equipment against dirt, water chemical, or mechanical injury. 

At completion of all work thoroughly clean fixtures, exposed materials and equip-

ment. 

I. Concrete and Grout: Use concrete and non-shrink grout 3000 psig minimum, specified in 

Section 03 30 00 − Cast-In-Place Concrete. 
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J. Install gauges, thermometers, valves and other devices with due regard for ease in read-

ing or operating and maintaining said devices. Locate and position thermometers and 

gauges to be easily read by operator or staff standing on floor or walkway provided. Ser-

vicing shall not require dismantling adjacent equipment or pipe work. 

K. Install steam piping expansion joints as per manufacturer’s recommendations. 

L. Switchgear/Electrical Equipment Drip Protection: Every effort shall be made to eliminate 

the installation of pipe above electrical and data/telephone switchgear. If this is not pos-

sible, encase pipe in a second pipe with a minimum of joints. Installation of piping, duct-

work, leak protection apparatus or other installations foreign to the electrical installation 

shall not be located in the space equal to the width and depth of the equipment and ex-

tending from to a height of 1.8 m (6 feet) above the equipment or to ceiling structure, 

whichever is lower (NFPA 70). 

M. Inaccessible Equipment: 

1. Where the Owner determines that the HVAC SUBCONTRACTOR has installed 

equipment not conveniently accessible for operation and maintenance or inspec-

tions, equipment shall be removed and reinstalled or remedial action performed as 

directed at no additional cost or time to the Owner. 

2. The term "conveniently accessible" is defined as capable of being reached without 

the use of ladders, or without climbing or crawling under or over obstacles such as, 

but not limited to motors, fans, pumps, belt guards, transformers, high voltage 

lines, conduit and raceways, piping, hot surfaces, and ductwork. The Owner’s rep-

resentative has final determination on whether an installation meets this require-

ment or not. 

3.03 TEMPORARY PIPING AND EQUIPMENT 

A. Continuity of operation of existing facilities, or phased startup of a new facility, will gener-

ally require temporary installation or relocation of equipment and piping. 

B. The HVAC SUBCONTRACTOR shall provide all required facilities in accordance with 

the requirements of phased construction and maintenance of service. All piping and 

equipment shall be properly supported, sloped to drain, operate without excessive 

stress, and shall be insulated where injury can occur to personnel by contact with oper-

ating facilities. The requirements of Paragraph, Arrangement and Installation of Equip-

ment and Piping apply. 

C. Temporary facilities and piping shall be completely removed and any openings in struc-

tures sealed. Provide necessary blind flanges and caps to seal open piping remaining in 

service. 
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3.04 RIGGING 

A. Design is based on application of available equipment. Openings in building structures 

are planned to accommodate design scheme. 

B. Alternative methods of equipment delivery may be offered by HVAC 

SUBCONTRACTOR and will be considered by Owner under specified restrictions of 

phasing and maintenance of service requirements as well as structural integrity of the 

building. 

C. Close all openings in the building when not required for rigging operations to maintain 

proper environment in the facility for Owner’s operation and maintenance of service. 

D. HVAC SUBCONTRACTOR shall provide all facilities required to deliver specified equip-

ment and place on foundations. Attachments to structures for rigging purposes and sup-

port of equipment on structures shall be HVAC SUBCONTRACTOR's full responsibility. 

Upon request, the Owner’s representative will check structure adequacy and advise 

HVAC SUBCONTRACTOR of recommended restrictions. 

E. HVAC SUBCONTRACTOR shall check all clearances, weight limitations and shall offer 

a rigging plan designed by a Professional Engineer registered in the State or Common-

wealth in which the project is located. 

F. All modifications to structures, including reinforcement thereof, shall be at HVAC SUB-

CONTRACTOR's cost, time and responsibility. 

G. Follow approved rigging plan. 

H. Restore building to original condition upon completion of rigging work. 

3.05 HVAC DEMOLITION 

A. Rigging access, other than indicated on the contract documents, shall be provided by 

the HVAC SUBCONTRACTOR after approval for structural integrity by the Owner’s rep-

resentative.  Such access shall be provided without additional cost or time to the Owner. 

Where work is in an operating plant, provide approved protection from dust and debris at 

all times for the safety of plant personnel and maintenance of plant operation and envi-

ronment of the plant. 

B. In an operating facility, maintain the operation, cleanliness and safety. Owner’s person-

nel will be carrying on their normal duties of operating, cleaning and maintaining equip-

ment and plant operation. Confine the work to the immediate area concerned; maintain 

cleanliness and wet down demolished materials to eliminate dust. Debris accumulated in 

the area to the detriment of plant operation is prohibited. Perform all flame cutting to 

maintain the fire safety integrity of this plant. Adequate fire extinguishing facilities shall 

be available at all times. Perform all work in accordance with recognized fire protection 

standards. Inspection will be made by personnel of the Owner, and HVAC 
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SUBCONTRACTOR shall follow all directives of the Owner’s representative with regard 

to rigging, safety, fire safety, and maintenance of operations. 

C. Unless specified otherwise, all piping, wiring, conduit, and other devices associated with 

the equipment not re-used in the new work shall be completely removed from property 

per Section 01 74 00 − Cleaning and Waste Management. This includes all concrete 

pads, pipe, valves, fittings, insulation, and all hangers including the top connection and 

any fastenings to building structural systems. All openings shall be sealed after removal 

of equipment, pipes, ducts, and other penetrations in roof, walls, floors, in an approved 

manner and in accordance with contract documents where specifically covered. Struc-

tural integrity of the building system shall be maintained. Reference shall also be made 

to the contract documents of the other disciplines in the project for additional facilities to 

be demolished or handled. 

D. All indicated valves including gate, globe, ball, butterfly and check, all pressure gauges 

and thermometers with wells shall remain Owner’s property and shall be removed and 

delivered to Owner’s representative and stored as directed. The HVAC 

SUBCONTRACTOR shall remove all other material and equipment, devices and demoli-

tion debris under these contract documents. Such material shall be removed from the 

property expeditiously and shall not be allowed to accumulate. 

3.06 CLEANING AND PAINTING 

A. Prior to final inspection and acceptance of the plant and facilities for beneficial use by 

the Owner, the plant facilities, equipment and systems shall be thoroughly cleaned 

where provided with a factory finish or painted where in-field painting is required. Refer 

to Section 09 91 00 − Painting. 

B. Manufacturer-finished equipment and components shall be cleaned, damaged surfaces 

repaired, and shall be touched up with matching finish materials from the manufacturer. 

C. For repair to damaged or removed galvanized finish, use paint-on cold galvanized com-

pound. 

D. In addition, the following special conditions apply: 

1. Cleaning shall be thorough. Solvents, cleaning materials and methods recom-

mended by the manufacturers shall be used for the specific tasks. All rust shall be 

removed prior to painting and from surfaces to remain unpainted. Repair 

scratches, scuffs, and abrasions prior to applying prime and finish coats. 

2. The following material and equipment shall not be painted: 

a. Motors, controllers, control switches, and safety switches. 

b. Control and interlock devices. 

c. Regulators 
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d. Pressure reducing valves. 

e. Control valves and thermostatic elements. 

f. Lubrication devices and grease fittings. 

g. Copper, brass, aluminum, stainless steel and bronze surfaces. 

h. Valve stems and rotating shafts. 

i. Pressure gauges and thermometers. 

j. Glass. 

k. Nameplates. 

3. Control and instrument panels shall be cleaned, damaged surfaces repaired, and 

shall be touched-up with matching paint obtained from panel manufacturer. 

4. Pumps, motors, steel and cast-iron bases, and coupling guards shall be cleaned, 

and shall be touched-up with the same paint type and color as utilized by the pump 

manufacturer. 

5. Temporary Facilities: Apply paint to surfaces that do not have existing finish coats. 

This may include painting exposed metals where hangers were removed or where 

equipment was moved or removed. 

6. Final result shall be smooth, even-colored, even-textured factory finish on all 

items. Completely repaint the entire piece of equipment if necessary to achieve 

this. 

7. Lead based paints are prohibited. 

3.07 MOTOR AND DRIVES 

A. Use synchronous belt drives only on equipment controlled by soft starters or variable fre-

quency drive motor controllers without a bypass contactor. Use V-belt drives on all other 

applications. 

B. Alignment of V-Belt Drives: Set driving and driven shafts parallel and align so that the 

corresponding grooves are in the same plane. 

C. Alignment of Synchronous Belt Drives: Set driving and driven shafts parallel and align so 

that the corresponding pulley flanges are in the same plane. 

D. Alignment of Direct-Connect Drives: Securely mount motor in accurate alignment so that 

shafts are per coupling manufacturer’s tolerances when both motor and driven machine 

are operating at normal temperatures. 
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3.08 EXAMINATION OF SITE 

A. Examine the site and become familiar with conditions that may affect the work covered 

by this Division of the Specifications. 

B. Arrange to meet with the Owner’s Representative at the job site before the work is 

started and discuss with them the various phases of the work and the procedure and 

preparation for testing and adjusting the systems. 

C. The general arrangement and location of piping and accessories is shown on the Draw-

ings or herein specified. Minor changes may be necessary to accommodate other work, 

new or existing, that may conflict with this work. Install this work in harmony with these 

trades and fully coordinate work. 

D. Visit the site of the work, take measurements, examine areas where work is to be per-

formed and get such other information necessary for proper execution of the work. As-

certain and check conditions with the Drawings and Specifications, other trades, existing 

conditions and by what means the work is to be performed. No allowance shall subse-

quently be made for extra expense due to failure or neglect to make such examination 

and correlation. Where revisions or changes in the existing work are required to permit 

the installation of new work, they shall be made at no additional cost to the Owner. No 

allowance shall be subsequently made for error or omission. 

3.09 COORDINATION ITEMS 

A. Coordinate mechanical work with that of other trades in order to: 

1. Avoid interferences between general construction, mechanical, electrical, struc-

tural and other specialty trades.  

2. Maintain clearances and advise other trades of clearance requirements for opera-

tion, repair, removal and testing of mechanical equipment.  

3. Indicate aisleways and accessways required on coordinated shop drawings for 

roof equipment area, mechanical equipment rooms, data and telecomm rooms, 

corridors, ceiling spaces, shafts, corridors, ceiling space, laboratories, etc.  

B. Understanding of Work: 

1. Study, examine, and compare of the contract documents, including drawings and 

specifications. The Subcontractor shall have a full understanding of how the work 

in this part is scheduled, phased, and installed with work of other trades. 

2. Include in this installation piping, ductwork, devices, and equipment that are nec-

essary for complete and operating systems as specified and as required. 

3. Connect piping and ductwork from fixtures, outlets, and devices full size to the 

nearest suitable main or riser. 
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4. Certain installations may be presented as typical, and full details are not repeated 

for each case. Subcontractor shall provide complete installation as if full details ap-

ply to each and every case and make adjustments to typical details to suit each 

specific installation as part of the basic work. 

5. Installation of work presented on the diagrams are applicable to the plans, and 

work depicted on the plans are applicable to the diagrams. 

6. If there is a discrepancy in the drawings or specifications, the contractor shall fig-

ure the work based on the most stringent requirements to complete the installation 

and obtain clarification from the Architect before installation. 

C. Sequence, coordinate, and integrate the various elements of mechanical systems, mate-

rials, and equipment. Comply with the following requirements: 

1. Coordinate mechanical systems, equipment, and materials installation with other 

building components. 

2. Verify dimensions by field measurements. 

3. Arrange for chases, slots, and openings in other building components during pro-

gress of construction, to allow for mechanical installations. 

4. Coordinate the installation of required supporting devices and sleeves to be set in 

poured-in-place concrete and other structural components, as they are con-

structed. 

5. Sequence, coordinate, and integrate installations of mechanical materials and 

equipment for efficient flow of the Work. Give particular attention to large equip-

ment requiring positioning prior to closing in the building. 

6. Where mounting heights are not detailed or dimensioned, install systems, materi-

als and equipment to provide the maximum headroom possible. Work shall be 

above ceilings or ceiling line. 

7. Coordinate installation and connection of mechanical systems with exterior under-

ground and overhead utilities and services. Comply with requirements of governing 

regulations, franchised service companies, and controlling agencies. Provide re-

quired connection for each service. 

8. Install systems, materials, and equipment to conform with approved submittal data, 

including coordination drawings, to greatest extent possible. Conform to arrange-

ments indicated by the Contract Documents, recognizing that portions of the Work 

are shown only in diagrammatic form. Coordinate with individual system require-

ments. 
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9. Install systems, materials, and equipment level and plumb, parallel and perpendic-

ular to other building systems and components, where installed exposed in fin-

ished spaces. 

10. Install mechanical equipment to facilitate servicing, maintenance, and repair or re-

placement of equipment components. As much as is practical, connect equipment 

for ease of disconnecting, with minimum of interference with other installations. Ex-

tend grease fittings to an accessible location. 

11. Install systems, materials, and equipment giving right-of-way priority to systems 

required to be installed at a specified slope. 

12. Coordinate with the locations of electrical panels and avoid installing piping and 

ductwork over them. Electrical panels are purposely located and have priority for 

location. The contractor is responsible for required piping and ductwork offsets to 

ensure that the panels are located as designed and for other conditions. 

13. Perform system modification recommended by Test and Balance Agency after rec-

ommendations are accepted by the Owner’s Representative. 

3.10 WORKMANSHIP AND SUPERVISION 

A. Comply with of the following: 

B. General Requirements: Section 00 72 00 – General Conditions 

C. Special Requirements: Section 00 73 00 – Supplementary Conditions, in addition to the 

following. 

1. Measurements: Materials installed shall be to exact field measurements. 

2. The installation depicted on the Drawings is designed to fit tightly into work under 

other Sections or Divisions. It is the essence of this Contract that work be com-

pletely coordinated with other Sections or Divisions, and that locations of pipes 

and ducts be exactly determined in the field and cleared with other Sections or Di-

visions before the installation of these items is begun. No extra compensation will 

be made for failure to observe this clause. 

3. Adequate clearance for access to operable devices and automatic devices and for 

access to lubrication points shall be maintained in portions of the work including 

ductwork and piping installed on the roof. Tripping hazards shall be avoided.  

4. Provide architectural access doors where shown and where required for access to 

equipment and operable devices.  

5. Gauges, thermometers, and other indicating devices shall be installed so that they 

can be easily read from the floor. 
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3.11 MATERIAL DELIVERY AND STORAGE 

A. Comply with Section 01 65 00 − Product Delivery Requirements. 

B. Comply with Section 01 66 00 − Product Storage and Protection Requirements. 

3.12 INSTALLATION 

A. Manufacturer's Directions: Follow manufacturer's directions covering points not shown 

on the drawings or specified herein. Manufacturer's directions do not take precedence 

over drawings and Specifications. Where these are in conflict with the drawings and 

Specifications, notify the Project Manager for clarification before installing the work. 

B. Carpentry, Cutting, Patching, and Core Drilling: 

1. Provide carpentry, cutting, patching, and core drilling required for installation of 

material and equipment specified in this Division. 

2. No penetrations shall be sleeved, cut, or core drilled through concrete construction 

without a submittal indicating exact locations and sizes and specific written ap-

proval from the Owner’s Representative or unless specifically shown on the Struc-

tural Drawings.  

3. It is the Subcontractor's responsibility to accurately size and locate openings 

through the structure. The dimensions shown on the Structural Drawings are for 

general information only. Provide specific sizes, dimensions, requirements, etc. 

C. Seismic Mounting: 

1. Material and equipment, including floor mounted equipment, piping, and appurte-

nances shall comply with Section 01 73 23 – Anchorage and Bracing of Non-Struc-

tural Components. 

D. Waterproof Construction: 

1. Maintain waterproof integrity of penetrations of materials intended to be water-

proof. Provide flashings at exterior roof penetrations. Caulk penetrations of founda-

tion walls and floors watertight. Provide membrane clamps at penetrations of wa-

terproof membranes. 

2. Provide waterproof NEMA 3R enclosures for equipment or devices mounted out-

side or otherwise exposed to the weather. 

E. Concrete Equipment Bases: 

1. All equipment located on concrete floor inside the building or on grade outside the 

building, shall be mounted on a concrete base. The concrete base shall be four 
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inches high and shall extend six inches beyond the edge of equipment base un-

less indicated otherwise on drawings. 

2. Coordinate concrete bases: Concrete bases indicated on Architectural or Struc-

tural drawings are specified in other Divisions. Concrete bases not on Architectural 

or Structural drawings are requirements of this Division. 

3.13 PIPING AND EQUIPMENT IDENTIFICATION 

A. Comply with Section 23 05 53 − Identification for HVAC. 
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3.14 NOISE AND VIBRATION 

A. The target room NC sound levels for the operating system is as follows: 

 

Electrical / SCADA / Data Rooms 50 

Offices 30 

Corridors / Lobby 40 

Conference Rooms 30 

Laboratory 50 

Laboratory Staff Offices 30 

Control Room 40 

B. Vibration levels shall not exceed vibration criteria listed in Section 23 05 48 − Vibration 

and Seismic Controls for HVAC. 

C. If noise or vibration problems are a result of improper material or installation, or exceeds 

limits by this specification section, these conditions shall be corrected by the Subcon-

tractor at no cost to the Owner. 

3.15 SHUTDOWN AND SCHEDULING 

A. Comply with Section 00 73 00 − Supplementary Conditions. 

3.16 PROTECTION OF EQUIPMENT 

A. Care shall be exercised during construction to avoid damage or disfigurement. Equip-

ment shall be protected from dust and moisture prior to and during construction. The 

Subcontractor is cautioned that concrete finishing, painting, etc. in electrical rooms shall 

not proceed if unprotected equipment is installed. 

B. Where required or directed, construct temporary protection for equipment and installa-

tions for protection from dust and debris caused by construction. 

C. All protection shall be substantially constructed with the use of clean canvas, heavy plas-

tic, visqueen and plywood as required, and made tight and dust proof as directed. 

D. The Subcontractor shall repair by spray or brush painting, after properly preparing the 

surface, scratches or defects in the finish of the equipment. Only identical paint furnished 

by the equipment manufacturer shall be used for such purposes. 

E. Failure of the Subcontractor to protect the equipment as outlined herein shall be grounds 

for rejection of the equipment and its installation. 
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3.17 INSPECTIONS 

A. Comply with Section 00 73 00 − Supplementary Conditions. 

3.18 REMOVED EQUIPMENT AND MATERIALS 

A. Comply with Section 00 73 00 − Supplementary Conditions. 

3.19 CLEANING 

A. Comply with Section 00 73 00 − Supplementary Conditions. 

3.20 LUBRICATION 

A. All lubrication points shall be accessible. Where this is impossible, provision shall be 

made for lubrication at an accessible location. Where oil is used, an oil level indicator 

and capped, vented filling connection shall be provided and firmly mounted in an acces-

sible space and shall be connected to the bearing with pipe(s) as required. Where 

grease is used for lubricant, the pipe shall have a suitable lubricating fitting installed at 

the accessible end. Equipment shall be thoroughly lubricated before operation and at 

time work is accepted.  

3.21 SEALANTS 

A. See Division 07 Sections for sealing duct, pipe, and conduit penetrations through walls, 

partitions, and floors. 

B. Completely seal duct, pipe and conduit penetrations through rated and non-rated walls. 

3.22 TESTS 

A. Upon completion of the mechanical construction work, perform tests and provide test re-

ports as specified in this and other Sections. 

1. All tests shall be made in the presence of a representative of the Project Manager. 

The application or interruption of mechanical utilities shall be programmed and di-

rected by the Project Manager. 

2. The Subcontractor shall submit to the Project Manager 3 copies of test results, 

certified in writing, witnessed, signed and dated, immediately upon completion of 

work. Unsatisfactory condition revealed by these test results, or unsatisfactory 

methods of tests and/or testing apparatus and instruments, shall be corrected by 

the Subcontractor to the satisfaction of the Project Manager. 

3. The Project Manager reserves the right to require that the Subcontractor perform 

and repeat tests that are deemed necessary to complete or check the tests or the 

certified records of the Subcontractor during the course of the work. Correct unsat-

isfactory portion of its work that is revealed by the tests or that may be due to 
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progressive deterioration during this period, unless the item in question was a di-

rect specification. 

3.23 ENERGY CODE COMPLIANCE COMMISSIONING ACTIVITIES 

A. All pre-startup inspections, manufacturer startup, functional performance testing, and op-

erator training shall be conducted in accordance with Section 01 91 00 – Commissioning 

of Building Systems. 

B. All HVAC heating, cooling, and ventilation systems shall be included in the commission-

ing process, in accordance with section C408 of the 2021 International Energy Conser-

vation Code.  Refer to Section 01 91 00 – Building Systems Commissioning.  

C. All sequences of operation shall be functionally tested to demonstrate that they operate 

in accordance with the plans and specifications.  Demonstration of control sequences 

includes sequences shown in the contract documents as well as self-contained se-

quences controlled by equipment manufacturers control panels. 

D. Air system and hydronic system balancing shall be integrated with Building Systems 

Commissioning, in the following order. 

1. Pre-Startup Inspection.  Refer to Specification 01 91 00 – Building Systems Com-

missioning for requirements. 

2. Manufacturer Startup. Refer to Specification 01 91 00 – Building Systems Com-

missioning for requirements. 

3. System Balancing.  Refer to Specification 23 05 93 – HVAC Balancing for require-

ments. 

4. Equipment Functional Performance Test. Refer to Specification 01 91 00 – Build-

ing Systems Commissioning for requirements. 

5. System Functional Performance Test. Refer to Specification 01 91 00 – Building 

Systems Commissioning for requirements. 

E. Components to be included in the commissioning process include: 

1. Heating and Ventilating Units 

2. Dedicated Outdoor Air System Units 

3. Dehumidification Units 

4. Supply and Exhaust Fans 

5. Variable Refrigerant Flow Heat Pump Systems 
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6. Electrical Room Air Conditioning Units 

7. Blower Coil Units 

8. Duct Mounted Heating and Cooling Coils 

9. Electric Unit Heaters, Electric Wall Heaters, and Electric Baseboard Heaters 

10. Hydronic System Including Pumps, Heat Exchangers, Control Valves, Expansion 

Tanks, Glycol Makeup Units, and other Hydronic Specialties 

11. Air System and Equipment Testing and Balancing 

12. Hydronic System and Equipment Testing and Balancing 

13. Building Management System 

F. Development of Commissioning and Testing Plans and Procedures shall be the joint re-

sponsibility of the Commissioning Agent and the HVAC SUBCONTRACTOR.  At a mini-

mum, the following shall be included in the Commissioning activities. 

1. Pre-Startup Inspection and Equipment Startup 

a. All HVAC equipment shall have a Pre-Start-up Inspection and Equipment 

test performed.  The specific requirements for equipment indicated below 

shall be performed in addition to any requirements of the Manufacturer for 

startup and initial operation.  All other equipment shall be inspected per the 

Manufacturer’s requirements and run for 1 hour trouble free.   

b. The equipment manufacturer’s representative shall be present for all inspec-

tion and startup. 

c. Fans:   

1) Pre Startup Inspection: 

a) Verify proper equipment mounting and setting 

b) Verify that control, interlock and power wiring is complete 

c) Verify alignment of motors and drives 

d) Verify proper belt tension 

e) Verify proper duct connections and accessories 

f) Verify that lubrication is completed 

g) Verify that equipment is in good condition and free from damage  
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h) Verify that all packing materials, temporary stops, and temporary 

supports used during shipping have been removed 

i) Verify that equipment and associated ducts are free from debris 

j) Verify that equipment is installed per the Manufacturer’s require-

ments 

2) Equipment Startup: 

a) Prior to energizing motor, verify and record voltage of power sup-

ply 

b) Bump motor to verify direction of rotation 

c) Run the fan for 1 hour of continuous trouble free operation. Any 

issues or stops required for tuning or repairs shall cause the test 

to be restarted from the beginning of this procedure.  

d) Monitor heat build-up in bearings. Bearing temperature shall not 

exceed the manufacturer’s recommendations. 

e) Monitor for any abnormal noises or vibration.  Abnormal noises 

and vibration shall be assessed and determined by the equip-

ment manufacturer’s representative. 

f) Check motor loads against nameplate data 

g) Record fan sound levels ten (10) feet from the surface of the fan 

in five (5) minute intervals during 1 hour run period. Sound levels 

shall be below 90 dB at all times.  

d. Pumps:   

1) Pre Startup Inspection: 

a) Verify proper equipment mounting and setting 

b) Verify that control, interlock and power wiring is complete 

c) Verify alignment of motors and drives 

d) Verify proper pipe connections and accessories 

e) Verify that lubrication is completed 

f) Verify that equipment is in good condition and free from damage  
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g) Verify that all packing materials, temporary stops, and temporary 

supports used during shipping have been removed 

h) Verify that strainers are clean and screens are in place 

i) Verify that equipment is installed per the Manufacturer’s require-

ments 

2) Equipment Startup: 

a) Prior to energizing motor, verify and record voltage of power sup-

ply 

b) Bump motor to verify direction of rotation 

c) Run the pump for 1 hour of continuous trouble free operation. 

Any issues or stops required for tuning or repairs shall cause the 

test to be restarted from the beginning of this procedure.  

d) Monitor heat build-up in bearings. Temperature shall not exceed 

the manufacturer’s recommendations. 

e) Monitor for any abnormal noises or vibration.  Abnormal noises 

and vibration shall be assessed and determined by the equip-

ment manufacturer’s representative. 

f) Check motor loads against nameplate data 

g) Record pump sound levels ten (10) feet from the surface of the 

pump in five (5) minute intervals during 1 hour run period. The 

sound levels shall not exceed 90 dB. 

e. Cooling or Heating Equipment (Refrigerant based) 

1) Pre Startup Inspection: 

a) Verify proper equipment mounting and setting 

b) Verify that control, interlock and power wiring is complete 

c) Verify proper duct connections and accessories 

d) Verify that lubrication is completed 

e) Verify that equipment is in good condition and free from damage  

f) Verify that all packing materials, temporary stops, and temporary 

supports used during shipping have been removed 
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g) Verify that equipment and associated ducts are free from debris 

h) Verify that the refrigeration system has been evacuated and 

charged per the Manufacturer’s requirements 

i) Verify that equipment is installed per the Manufacturer’s require-

ments 

2) Equipment Startup: 

a) Prior to energizing unit, verify and record voltage of power supply 

b) Run the unit for 1 hour of continuous trouble free operation, with 

no unexpected shutdowns, alarms or operational issues. Any is-

sues or stops required for tuning or repairs shall cause the test to 

be restarted from the beginning of this procedure. If the ambient 

air temperature is too low to have the refrigeration system run-

ning constantly for 1 hour, the HVAC SUBCONTRACTOR shall 

take into account any additional measures required to accom-

plish the testing based on the ambient air temperature. The 

HVAC SUBCONTRACTOR shall provide any temporary heating 

equipment required to run this test including but not limited to 

temporary fans, ductwork, heaters, generators, heat exchangers, 

combustion equipment, and fuel storage and pumping at no cost 

to the project. Use of any heating equipment that was installed 

as part of this work shall not be permitted to be used as a heat 

source. 

c) Monitor discharge and return air temperatures and compare to 

the manufacturer’s submitted values. 

d) Monitor for any abnormal noises or vibration.  Abnormal noises 

and vibration shall be assessed and determined by the equip-

ment manufacturer’s representative. 

e) Record fan sound levels ten (10) feet from the surface of the 

equipment in five (5) minute intervals during 1 hour run period. 

The sound levels shall not exceed 90 dB. 

f. Air Handling Units (Heating) 

1) Pre Startup Inspection: 

a) Verify proper equipment mounting and setting 

b) Verify that control, interlock and power wiring is complete 

c) Verify alignment of motors and drives 
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d) Verify proper belt tension 

e) Verify proper duct connections and accessories 

f) Verify that lubrication is completed 

g) Verify that equipment is in good condition and free from damage  

h) Verify that all packing materials, temporary stops, and temporary 

supports used during shipping have been removed 

i) Verify that equipment and associated ducts are free from debris 

j) Verify that equipment is installed per the Manufacturer’s require-

ments 

2) Equipment Startup: 

a) Prior to energizing unit, verify and record voltage of power supply 

b) Run the unit for 1 hour of continuous trouble free operation with 

no unexpected shutdowns, alarms or operational issues in heat-

ing mode and for 1 hour of continuous trouble free operation in 

ventilating mode. Any issues or stops required for tuning or re-

pairs shall cause the test to be restarted from the beginning of 

the respective 1 hour test. Any safety trips will cause this testing 

to be restarted from the beginning of this procedure. If the ambi-

ent air temperature is too high to have the unit heating constantly 

for 1 hour, the HVAC SUBCONTRACTOR shall adjust the set-

point temperature of the unit. The HVAC SUBCONTRACTOR 

shall coordinate this testing with all other trades. The HVAC 

SUBCONTRACTOR is responsible for scheduling this testing 

and shall take into account any additional measures required to 

accomplish the testing based on the ambient air temperature. 

The HVAC SUBCONTRACTOR shall not raise the temperature 

in the space to a point where it will cause damage to any equip-

ment in the space or create unsafe or uncomfortable working 

conditions for the workers as determined by the Owner. If the 

Owner determines that the ambient conditions will not allow the 

testing of this equipment because the HVAC 

SUBCONTRACTOR has scheduled the testing for a point in the 

season known to be warm, the HVAC SUBCONTRACTOR shall 

provide any temporary cooling required to run this test including 

but not limited to temporary fans, ductwork, chillers, generators, 

cooling towers, make-up water supplies, heat exchangers, or air 

conditioners at no additional cost to the project. 
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c) Monitor heat build-up in bearings. Temperature shall not exceed 

the manufacturer’s recommendations. 

d) Monitor for any abnormal noises or vibration.  Abnormal noises 

and vibration shall be assessed and determined by the equip-

ment manufacturer’s representative. 

e) Check unit loads against nameplate data 

f) Record fan sound levels ten (10) feet from the surface of the fan 

in five (5) minute intervals during both 1 hour continuous operat-

ing periods. 

2. Equipment and System Functional Testing 

a. The HVAC SUBCONTRACTOR shall assist the Commissioning Agent and 

the ATC SUB-SUBCONTRACTOR with individual system testing by operat-

ing the HVAC equipment.  The HVAC SUBCONTRACTOR shall coordinate 

with other trades as required to complete the testing activities with minimal 

disruption to the owner’s staff and operation of the facility. 

b. All systems shall be tested to verify the system operates per the respective 

equipment specifications and Control Strategies.  The testing shall systemat-

ically test all control functions including but not limited to all logic sequences, 

modes of operation, interlocks, alarms, safeties, adjustable setpoints, and 

instrument readings at all control panels.   

3. Corrections following Functional Testing 

a. All repair work shall be completed at no additional cost to the Owner. 

b. Cut insulation and ductwork for installation of test probes to the minimum ex-

tent necessary to allow adequate performance of procedures. 

c. Patch insulation, ductwork, and housings using materials identical to those 

removed. 

d. Seal ducts, test, and repair leaks created during the testing procedures on 

the hydronic and air systems. 

e. Seal insulation to re-establish integrity of the vapor barrier at all locations 

where the vapor barrier was disturbed during the testing procedures. 

f. Mark equipment settings, including damper control positions, valve indica-

tors, fan speed control levers, and similar controls and devices, to show final 

settings. Mark with suitable permanent means of identification. 
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END OF SECTION
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DIVISION 23 

HVAC 

(Filed Sub Bid Required) 

 

SECTION 23 05 23 

GENERAL-DUTY VALVES FOR HVAC PIPING 

PART 1 – GENERAL 

1.01 FILED SUB-BID REQUIREMENTS 

A. This Section is part of the filed sub-bid for Division 23 – HVAC. See Section 23 00 00. 

1.02 RELATED DOCUMENTS 

A. Drawings and general provisions of the contract, including General and Supplementary 

Conditions and Division 01 Specification Sections, apply to this Section. 

1.03 SUMMARY 

A. This Section includes the following General-Duty Valves for HVAC Piping: 

1. Bronze Ball Valves 

2. Stainless Steel Ball Valves 

3. Iron Body Butterfly Valves 

4. Bronze Lift Check Valves 

5. Bronze Swing Check Valves 

6. Iron Body Swing Check Valves 

7. Bronze Globe Valves 

8. Iron Body Globe Valves 

1.04 PERFORMANCE REQUIREMENTS 

A. Pressure Ratings: At least equal to system’s maximum operating pressure at point 

where installed, but not less than specified. 

1.05 RELATED SPECIFICATIONS 

A. Section 01 33 00 – Submittal Procedures 
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B. Section 01 78 23 – Operation and Maintenance Data 

C. Section 01 79 00 – Instruction of Owner’s Personnel 

D. Section 23 00 00 − Basic HVAC Requirements 

E. Section 23 05 93 − HVAC Balancing 

F. Section 23 07 00 – HVAC Insulation 

G. Section 23 21 13 – Hydronic Piping 

H. Section 23 21 20 – Hydronic Specialties 

1.06 REFERENCE SPECIFICATIONS, CODES, AND STANDARDS 

A. American National Standards Institute (ANSI) specifications: 

1. B16.1 − Cast-Iron Pipe Flanges and Flanged Fittings. 

2. B16.5 − Pipe Flanges and Flanged Fittings. 

3. B16.10 − Face-to-Face and End-to-End Dimensions of Ferrous Valves. 

4. B16.34 − Valves-Flanged, Threaded, and Welded End. 

5. B16.5 − Pipe Flanges and Flanged Fittings. 

6. B31.1 − Power Piping. 

B. ASME Standards: 

1. B16.10 – Face-to-Face and End-to-End Dimensions of Valves 

2. B16.34 – Valves Flanged, Threaded, and Welding End 

C. API Standards: 

1. 594 − Wafer Check Valves. 

2. 598 − Valve Inspection and Test. 

3. 609 − Butterfly Valves, Lug-Type and Wafer-Type. 

D. American Society for Testing and Materials (ASTM) Specifications: 

1. A126 − Gray Iron Castings for Valves, Flanges and Pipe Fittings. 

2. A193 − Alloy Steel and Stainless Steel Bolting Materials for High Temperature 

Service. 
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3. A194 − Specification for Carbon and Alloy Steel Nuts for Bolts for High Pressure 

and High Temperature Service. 

4. A240 − Heat-Resisting Chromium and Chromium-Nickel Stainless Steel Plate, 

Sheet, and Strip for Pressure Vessels. 

5. A276 − Stainless Steel Bars and Shapes. 

6. A307 − Carbon Steel Externally Threaded Standard Fasteners. 

7. A380 − Practice for Cleaning and Descaling Stainless Steel Parts, Equipment and 

Systems. 

8. A536 − Ductile Iron Castings. 

9. A743 − Castings, Iron-Chromium, Iron-Chromium-Nickel, Corrosion Resistant, for 

General Application. 

10. B21 − Naval Brass, Rod, Bar, and Shapes. 

11. B61 − Steam or Valve Bronze Castings. 

12. B62 − Composition Bronze or Ounce Metal Castings. 

13. B98 − Copper-Silicon Alloy Rod, Bar, and Shapes. 

14. B124 − Copper and Copper Alloy Forging Rod, Bar and Shapes. 

15. B138 − Manganese Bronze Rod, Bar and Shapes. 

16. B584 − Copper Alloy Sand Castings for General Applications. 

17. D429 − Test Methods for Rubber Property – Adhesion to Rigid Substrates 

18. D1785 − Poly (Vinyl chloride) (PVC) Plastic Pipe, Schedules 40, 80, and 120. 

1.07 QUALITY ASSURANCE 

A. Manufacturer: Company specializing in the manufacture, assembly, and field 

performance of pumps with minimum three (3) years of experience. 

B. Single-source responsibility: Obtain components of the same type from a single 

manufacturer. 

1.08 SUBMITTALS 

A. Submittals shall be in accordance with the requirements of Section 01 33 00 − Submittal 

Procedures and Section 23 00 00 − Basic HVAC Requirements. 
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B. HVAC SUBCONTRACTOR shall submit working drawings, shop drawings and material 

specifications for the approval of the Engineer in accordance with the requirements of 

the General Conditions; and as specified under Division 01 – General Requirements. 

The submittals shall include, but not be limited to: 

C. Working Drawings: 

1. Product data sheets for make and model. 

2. Complete catalog information, descriptive literature, specifications, and 

identification of materials of construction. 

3. Confirmation of suitability of the valve materials for the application. 

4. Power and control wiring diagrams, including terminals and numbers. 

5. Complete nameplate data of electric actuators. 

6. Spare parts list. 

7. Special tools list. 

D. Calculations: 

1. Sizing of electric actuators. 

2. Sizing of operating mechanisms with extension stems. 

3. Sizing of gear actuators. 

4. Sizing of anchor bolts. 

E. Certified copies of shop test results and inspection data. 

F. Operation and Maintenance Data: Submit complete manuals including: 

1. Copies of all approved Shop Drawings, test reports, maintenance data and 

schedules, description of operation, and spare parts information. 

2. Refer to section 01 78 23 – Operation and Maintenance Data for additional 

requirements. 

G. Samples: 

1. One foot of chain for chainwheel operated valves. 

H. Material test reports representing all major components of valves and operators shall be 

submitted. All such components shall be traceable to the original heat and/or lot 

numbers unless otherwise approved. 
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1.09 DELIVERY, STORAGE, AND HANDLING 

A. Protection of Materials and Equipment shall be as specified in Division 01 – General 

Requirements. 

B. All fixtures, valves, and component shall be marked with the manufacturer's name or 

trademark, size, class, and the date of manufacture. 

C. Special care in handling shall be exercised during delivery, distribution, and storage of 

items to avoid damage and unnecessary stresses. Damaged items will be rejected and 

shall be replaced at HVAC SUBCONTRACTOR 's expense. Items stored prior to use 

shall be stored in such a manner as to keep the interior free from dirt and foreign matter. 

D. Provide full-face protectors of waterproof material fastened to each side of the valve 

body to protect joints and the valve interior. 

1.10 QUALITY ASSURANCE AND QUALIFICATIONS  

A. Manufacturer’s Qualifications: 

1. Manufacturer shall have a minimum of 5 years of experience in the production of 

substantially similar valve equipment and shall show evidence of satisfactory 

service in at least 5 installations. 

2. Each type of valve shall be the product of one manufacturer. 

PART 2 – PRODUCTS 

2.01 GENERAL 

A. Like parts of valves of the same class, size, and model shall be interchangeable. Parts 

subject to wear, erosion, corrosion, or other deterioration, or requiring periodic 

adjustment, inspection, or repair shall be accessible and capable of reasonably 

convenient removal, easy replacement, and repair. 

B. All valves of a single size and type shall be identical and interchangeable. 

C. All materials of construction of the valves shall be suitable for the application. 

D. Wetted parts shall be protected from galvanic corrosion due to contact of two different 

metals. 

E. All valves shall have manufacturers name and rated pressure cast in raised letters on 

body. 

F. All valves shall turn clockwise to close, unless otherwise specified. 

G. All valves shall have permanent markings for direction to open. 
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H. Provide stem extension for insulated piping. 

I. The pressure temperature rating for the steel and iron valves shall be in accordance with 

ASME B16.34 for that class rating.  

J. End-to-end dimensions for steel and iron shall be in accordance with ASME B16.10. 

K. End Connections: 

1. Raised face flanges shall be in accordance ANSI B16.5.  

2. Flat faces flanges shall be in accordance with ANSI B16.1.  

3. Socket welding end dimensions shall comply with ANSI B16.11.  

4. Butt weld end valves shall have weld ends beveled for welding in accordance with 

the Weld End Preparation Requirements in ANSI B31.1 code. 

L. All welding (seal weld for welded bonnets, seal weld on pressure seal bonnets, body 

casting repairs) shall comply with ASME Section IX Welding Procedure and Procedure 

Qualification requirements. 

M. Manually operated valves, with or without extension stems, shall require not more than a 

40-pound pull on the manual operator to open or close a valve against the specified 

criteria. The gear actuator and the valve components shall be able to withstand a 

minimum pull of 200 pounds on the manual operator and an input torque of 300 foot 

pounds to an actuator nut. Manual operators include handwheel, chain, crank, lever and 

a T-handle wrench. 

N. Flanged valves shall conform to ANSI B16.1, Class 125, for Class 150 valves; and Class 

250 and Class 300 flanges for Class 250 valves, unless otherwise shown or specified. 

O. Fabricated stainless steel items shall be cleaned and descaled in accordance with 

ASTM A 380, and shall be as follows: 

1. All stainless steel welded fabricated items shall be passivated after manufacture 

by immersion in a pickling solution of 6 percent nitric acid and 3 percent 

hydrofluoric acid. Temperature and detention time shall be sufficient for removal of 

oxidation and ferrous contamination without etching of surface. Perform a 

complete neutralizing operation by immersion in a trisodium phosphate rinse 

followed by clean water wash. 

2. The welds shall be scrubbed with the same pickling solution or pickling paste and 

stainless steel wire brushes after fabrication to remove weld discoloration, and 

then shall be neutralized and washed clean. 

P. For all stainless steel bolting, anti-seize compound, graphite free, shall be used to 

prevent galling. Strength of bolting shall not be affected by anti-seize compound. 
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2.02 MANUAL VALVE OPERATORS 

A. General: 

1. All valves located less than 6 feet high above the operating floor shall be provided 

with handwheels or levers. All 6 inch and larger valves shall be provided with gear-

operated handwheels and 4 inch and smaller quarter turn valves shall be provided 

with levers, unless otherwise shown or specified.  

2. All valves located at 6 feet or more above the operating floor shall be provided with 

chain operators. 

3. Where indicated, the valves shall be provided with extension stems and 

floorstands.  

B. Gear-Operated Handwheels: 

1. Material of Construction: Ductile iron or cast aluminum. 

2. Arrow indicating direction of opening and word OPEN shall be cast on the trim of 

the handwheel. 

3. Maximum Handwheel Diameter: 30 inches. 

4. Valve and gear operator shall have a minimum design life of twenty (20) year, 

excluding items such as gaskets, packing, elastomer parts, and lubrication 

materials. 

C. Chain Operators: 

1. All valves more than 6 feet above the operating floor shall be provided with chain 

operators. 

2. Chains shall extend to three feet above the operating floor. 

3. A 1/2-inch stainless steel hook bolt shall be provided to keep the chain out of the 

walking area. 

4. Materials of Construction: 

a. Chain: Type 316L stainless steel. 

b. Chain wheel: Recessed groove type made out of Type 316 stainless steel. 

c. Guards and Guides: Type 316L stainless steel. 

5. Chain Construction: Chain shall be of welded link type with smooth finish. Chain 

that is crimped and has links type with exposed ends that may cause injury shall 

not be acceptable. 
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6. Provide geared operators where required to position chain wheels in vertical 

position. 

D. Crank Operator: 

1. Crank operator shall be removable and fitted with a rotating handle. 

2. Maximum Radius of Crank: 15 inches. 

3. Materials: 

a. Crank: Cast iron or ductile iron. 

b. Handle: Type 304 stainless steel. 

c. Hardware: Type 304 stainless steel. 

2.03 BRONZE BALL VALVES 

A. Construction for 3” nominal diameter and smaller: 

1. Two-piece bronze body. 

2. Full port with stainless steel ball or chrome-plated bronze ball. 

3. PTFE/TFE seats. 

4. 600 psig CWP pressure and blowout-proof stem. 

5. End connection shall be threaded, soldered, copper-press/crimp, or flanged. 

B. Manufacturers: 

1. Conbraco 

2. Watts 

3. Crane 

4. Approved Equal 

2.04 STAINLESS STEEL BALL VALVES 

A. Construction for 3” nominal diameter and smaller: 

1. Two-piece stainless body. 

2. Full port with stainless steel ball. 

3. PTFE/TFE seats. 
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4. 125 psig CWP pressure and blowout-proof stem. 

5. End connection shall be threaded or flanged. 

B. Manufacturers: 

1. Conbraco 

2. Watts 

3. Crane 

4. Approved Equal 

2.05 IRON BODY BUTTERFLY VALVES 

A. Valve shall be suitable for dead-end service, with flanged or lugged connections to be 

bolted to adjacent steel pipe flanges. 

B. Construction for 2-1/2” nominal diameter and larger: 

1. Ductile iron or steel body with lug bolting pattern for ASME Class 125/150 flanges.  

Valve body to receive protective enamel coating.   

2. Offset ductile iron disc to provide dead-end, bi-directional, bubble-tight shutoff at 

pressures up to 250 psig. 

3. EPDM seat shall fully line body and include flange seals to preclude the need for 

separate flange gaskets.   

4. Shaft shall be one-piece stainless steel.  Multiple v-type shaft seals shall be 

provided to prevent shaft leakage. 

5. Shaft bearings shall be made of aluminum bronze, located at top and bottom of 

disc as well as at the top of the valve neck. 

C. Manual Operators: 

1. For valves up to 6”, lever operator shall provide automatic, positive latching in the 

open, closed, and eight intermediate positions.   

2. For valves 8” and larger, gear operators shall be constructed of cast iron and be 

suitable for exterior or buried service.  It shall have adjustable open and closed 

position stops.  Operating shaft to be supported axially and radially at the input end 

by permanently lubricated thrust and sleeve bearings.   

D. Manufacturers: 

1. DeZurik 
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2. Henry Pratt 

3. Jamesbury 

4. Approved Equal 

2.06 BRONZE LIFT CHECK VALVES 

A. Construction for 2” nominal diameter and smaller: 

1. Class 150 with bronze body and bonnet. 

2. Bronze disc. 

3. 250 psig CWP pressure. 

4. MSS SP-80, Type 1. 

5. End connection shall be threaded. 

B. Manufacturers: 

1. Crane 

2. Nibco 

3. Mueller 

4. Approved Equal 

2.07 BRONZE SWING CHECK VALVES 

A. Construction for 2-1/2” nominal diameter and smaller: 

1. Class 150, Y-pattern, with bronze body and bonnet. 

2. Bronze disc. 

3. 300 psig CWP pressure. 

4. MSS SP-80, Type 3. 

5. End connection shall be threaded. 

B. Manufacturers: 

1. Crane 

2. Nibco 
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3. Mueller 

4. Approved Equal 

2.08 IRON BODY SWING CHECK VALVES 

A. Construction for 2-1/2” to 12” nominal diameter: 

1. Class 125 with cast iron body and bonnet. 

2. Bronze disc. 

3. Bronze seat ring. 

4. 200 psig CWP pressure. 

5. MSS SP-71, Type 1. 

6. End connection shall be flanged. 

B. Manufacturers: 

1. Crane 

2. Nibco 

3. Mueller 

4. Approved Equal 

2.09 BRONZE GLOBE VALVES 

A. Construction for 2” nominal diameter and smaller: 

1. Class 125 with bronze body and bonnet. 

2. NRS design. 

3. Bronze disc. 

4. 200 psig CWP pressure. 

5. MSS SP-80, Type 2. 

6. End connection shall be threaded, soldered, copper-press/crimp, or flanged. 

B. Manufacturers: 

1. Crane 
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2. Nibco 

3. Milwaukee 

4. Approved Equal 

2.10 IRON BODY GLOBE VALVES 

A. Construction for 2” to 12” nominal diameter: 

1. Class 125 with cast iron body and bonnet. 

2. OS&Y design. 

3. Bronze or cast iron disc. 

4. Bronze seat rings. 

5. 200 psig CWP pressure. 

6. MSS SP-85, Type 1. 

7. End connection shall be flanged. 

B. Manufacturers: 

1. Crane 

2. Nibco 

3. Milwaukee 

4. Approved Equal 

PART 3 – EXECUTION 

3.01 INSTALLATION 

A. All valves and appurtenances shall be installed in accordance with manufacturer's 

instructions.  

B. All valves shall be installed so that operating handwheels or levers may be conveniently 

turned from operating floor without interfering with access and shall be as approved by 

the Engineer. Chain operators shall be oriented out of the way from the walking areas. 

C. For motor-operated valves located lower than six feet above the operating floor, the 

orientation of the motor actuator shall permit easy access to the push buttons and the 

handwheel. 
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90398-004/February 2024 23 05 23-13  General-Duty Valves for HVAC Piping 

D. All valves shall be installed plumb and level. The valves shall be free from distortion and 

strain caused by misaligned piping, equipment or other causes. 

E. For buried valve installations, the valve boxes shall be set plumb and centered, with 

carefully tamped to a lateral distance of 4 feet on all sides of the box, or to the 

undisturbed trench face if less than 4 feet. 

3.02 FIELD TESTS AND ADJUSTMENTS 

A. All parts and components shall be adjusted as required to provide correct operation. 

B. A functional field test of each valve shall be conducted in the presence of the Engineer 

to demonstrate that each part and all components function together correctly. 

3.03 MANUFACTURER’S SERVICE 

A. Where required by the Detailed Specifications, the HVAC SUBCONTRACTOR shall 

provide the services of qualified factory-trained service technicians to check and approve 

the installation. 

 

END OF SECTION
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DIVISION 23 

HVAC 

(Filed Sub Bid Required) 

 

SECTION 23 05 53 

IDENTIFICATION FOR HVAC 

PART 1 – GENERAL 

1.01 FILED SUB-BID REQUIREMENTS 

A. This Section is part of the filed sub-bid for Division 23 – HVAC. See Section 23 00 00. 

1.02 SUMMARY 

A. Related Documents: 

1. Drawings and general provisions of the Subcontract apply to this Section. 

2. Review these documents for coordination with additional requirements and infor-

mation that apply to work under this Section. 

B. Section Includes: 

1. Identify all installed mechanical distribution piping, mechanical equipment and 

components.  

1.03 RELATED SECTIONS: 

A. Section 01 33 00 – Submittal Procedures 

B. Section 23 00 00 – Basic HVAC Requirements 

1.04 REFERENCES  

A. General: 

1. The following documents form part of the Specifications to the extent stated. 

Where differences exist between codes and standards, the one affording the 

greatest protection shall apply. 

2. Unless otherwise noted, the referenced standard edition is the current one at the 

time of commencement of the Work. 
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3. Refer to Section 00 72 00 − General Conditions for the list of applicable regulatory 

requirements. 

4. Refer to Section 23 00 00 − Common Results for HVAC for codes and standards, 

and other general requirements. 

B. ASME –American Society of Mechanical Engineers: 

1. ASME A 13.1 − Scheme for the identification of piping systems 

1.05 SUBMITTALS 

1. Submit under provisions of Section 23 00 00 − Common Results for HVAC, Re-

view of Materials and Section 00 72 00 − General Conditions. 

B. Submit list of wording, symbols, letter size, and color coding for mechanical identifica-

tion. 

C. Submit valve chart and schedule, including valve tag number, location, function, and 

valve manufacturer's name and model number. 

D. Submit valve database as per Paragraph 3.03. 

PART 2 – PRODUCTS 

2.01 EQUIPMENT NAME PLATES 

A. Equipment and system controllers shall be furnished with engraved nameplates with 

identification name that match the construction documents. Nameplates for equipment 

shall be constructed of 3/16-inch thick phenolic plastic with engraved black letters on 

white background. 

B. Letters for equipment identification name shall not be less than 1-1/2 inch height.  

C. Nameplates shall be attached to equipment in a location acceptable to the Owner or 

Owner’s representative.  

D. Acceptable Manufacturers 

1. Seton 

2. Brimar 

3. Craftmark 

0
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2.02 PIPELINE MARKERS 

A. Color coding, text height, marker sizing, locations, and flow arrows shall be compliant 

with ANSI/ASME A13.1 unless specified otherwise. 

B. Labels shall be secured in place to be readable from floor level. 

C. Markers shall include the following information: 

1. Service (i.e.: Supply Air, etc) 

2. Direction of Flow Arrow 

D. Interior piping installed with paper or foil all-service jacketing or PVC covers shall be pro-

vided with adhesive markers that are adhered to the insulation jacketing.   

E. Exterior insulated piping, interior piping provided with closed cell elastomeric insulation, 

and uninsulated piping shall be provided with strap-on or wrap-around makers that are 

secured around the pipe using nylon ties or adhesive on overlapping sections of the la-

bel.   

F. Acceptable Manufacturers 

1. Seton 

2. Brimar 

3. Brady 

G. HVAC system markers shall conform to the following color codes: 

 

Supply Air 
Letters – White 
Background – Green 

Exhaust, Relief Air 
Letters – Black 

Background – Yellow 

Return Air 
Letters – White 
Background – Blue 

Outside Air 
Letters – Black 
Background – Blue 

Cooling Water 
Letters – White 
Background - Green 

Condensate 
Letters – White 
Background – Green 

Refrigerant 
Letters – Black 
Background – Orange 

H. HVAC pipeline labels and lettering shall conform to the following: 
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Outside Diameter of Insulation or Pipe Color Field Length Letter Height 

¾ to 1-1/4 inches (9.5 to 31.7 mm) 8 inches (200 mm) ½ inch (13 mm) 

1-1/2 to 2 inches (38.1 to 50.8 mm) 8 inches (200 mm) ¾ inch (20 mm) 

2-1/2 to 2 inches (63.5 to 50.8 mm) 12 inches (300 mm) 1 ¼ inch (32 mm) 

8 to 10 inches (203.2 to 254 mm) 24 inches (600 mm) 2 ½ inch (64 mm) 

Over 10 inches (254 mm) 32 inches (800 mm) 3 inches (75 mm) 

2.03 VALVE AND INSTRUMENT/SENSOR TAGS 

A. All HVAC valves and instruments/sensors shall be furnished with 19-gauge cartridge 

brass tags secured to the valve with a brass beaded-ball chain or S-hook. Tag shall be 

no less than 1-1/2” diameter.  

B. Tags shall be provided for all HVAC valves including but not limited to: isolation valves, 

line valves, branch valves, balancing valves, vent valves, drain valves, and backflow pre-

venters.   

C. Tags shall be provided for all HVAC instruments/sensors including but not limited to: iso-

lation valves, line valves, branch valves, zone valves, balancing valves, vent valves, 

drain valves, and backflow preventers.   

D. The tag shall be stamped with black filled text for easy readability.   

E. Stamped information shall include a top legend that identifies the system name in 1/4-

inch letters and a bottom legend that identifies the valve number.  For control items, la-

bel all instrumentation, temperature and pressure sensors, controllers and control 

valves. Identify and label each item as they appear on the control diagrams. 

PART 3 – EXECUTION 

3.01 PREPARATION 

A. Degrease and clean surfaces to receive adhesive of identification materials. 

3.02 INSTALLATION 

A. Plastic nameplates: install with corrosion-resistant mechanical fasteners, or adhesive. 

B. Valve tags: install with corrosion-resistant chain. 

C. Plastic pipe markers: install in accordance with manufacturer's instructions. 
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D. Plastic-tape pipe markers: install completely around pipe in accordance with manufactur-

er's instructions. 

3.03 VALVE DATABASE 

A. Provide a computer file database in a form agreeable to the Owner, describing the valve, 

number, location, type of service normally “open” or “closed”, specific duty of each 

tagged valve, and manufacturer and model number. 

3.04 DUCT AND PIPE MARKER LOCATIONS 

A. Install duct or pipe markers at the following locations: 

1. At all equipment connections 

2. When duct or pipe enters or leaves a room 

3. At branch runs 

4. Every 50 linear feet within a room 

END OF SECTION 
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DIVISION 23 

HVAC 

(Filed Sub Bid Required) 

 

SECTION 23 05 93 

HVAC BALANCING 

PART 1 – GENERAL 

1.01 FILED SUB-BID REQUIREMENTS 

A. This Section is part of the filed sub-bid for Division 23 – Heating, Ventilating, and Air 

Conditioning.  See Section 23 00 00 – Basic HVAC Requirements.  

B. Portions of this Section shall be the responsibility of the BALANCING SUB-

SUBCONTRACTOR and is part of the entry for Balancing in paragraph E of the Form for 

Sub-bid, Heating Ventilating, and Air Conditioning. 

C. Portions of this Section shall be the responsibility of the DUCT INSULATION SUB-

SUBCONTRACTOR and is part of the entry for Duct Insulation in paragraph E of the 

Form for Sub-bid, Heating Ventilating, and Air Conditioning. 

1.02 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and Division 01 Specification Sections, apply to this Section. 

1.03 SUMMARY 

A. Section Includes: 

1. Balancing Air Systems: 

a. Constant-volume air systems. 

b. Variable-air-volume systems. 

c. Multizone systems. 

2. Balancing Hydronic Piping Systems: 

a. Variable-flow hydronic systems. 

1.03 DEFINITIONS 

A. AABC − Associated Air Balance Council.  
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B. Adjust − To regulate fluid flow rates and air patterns at the system or terminal level. At 

the system level an example would be reducing fan speed; at the terminal level an 

example would be changing a damper position. 

C. Balance − To proportion air or water flows within the distribution system, including 

submains, branches and terminals with respect to design quantities. 

D. Draft − A current of air, when referring to localized effect caused by one or more factors 

of high air velocity, low ambient temperature, or direction of airflow, whereby more heat 

is withdrawn from a person’s skin than is normally dissipated. 

E. Independent − Not affiliated with or in employment of any BALANCING SUB-

SUBCONTRACTOR. 

F. NEBB − National Environmental Balancing Bureau. 

G. Procedure − An approach to and execution of a sequence of work operations to yield 

repeatable results. 

H. Report Forms − Data sheets for recording data in logical order. 

I. Static Head − The pressure due to the weight of the fluid above the point of 

measurement. In a closed system, static head is equal on both sides of the pump. 

J. Suction Head − The height of fluid surface above the centerline of the pump on the 

suction side. 

K. System Effect − A phenomenon that can create undesired or unpredicted conditions that 

cause reduced capacities in all or part of a system. 

L. System Effect Factors − Allowances used to calculate a reduction of the performance 

ratings of a fan when installed under conditions different from those presented when the 

fan was performance tested. 

M. TABB – Testing, Adjusting, and Balancing Bureau  

N. Balancing Specialist − An entity engaged to perform balancing work. 

O. Balancing Agent −The entity responsible for performing and reporting the balancing 

procedures. 

P. Terminal − A point where the controlled medium (fluid or energy) enters or leaves the 

distribution system. 

1.04 RELATED SECTIONS 

A. Section 00 72 00 − General Conditions 

B. Section 01 33 00 − Submittal Procedures 
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C. Section 01 91 00 – Building Systems Commissioning 

D. Section 23 00 00 − Basic HVAC Requirements  

E. Section 23 05 95 – HVAC Field Testing 

F. Section 23 07 00 − HVAC Insulation 

G. Section 23 09 00 − HVAC Automatic Temperature Controls  

H. Section 23 09 13 – Control Valves 

I. Section 23 21 13 – Hydronic Piping 

J. Section 23 21 20 – Hydronic Specialties 

K. Section 23 21 23 − Hydronic Pumps 

L. Section 23 31 13 − Metal Ducts and Duct Accessories 

M. Section 23 31 16 − Nonmetal Ducts and Duct Accessories  

N. Section 23 34 00 − HVAC Fans 

O. Section 23 57 19 – Plate-Type Liquid to Liquid Heat Exchangers 

P. Section 23 74 00 − Air-Source Heat Pump Heating and Ventilating Units 

Q. Section 23 74 01 – Air-Source Heat Pump Dedicated Outdoor Air System Units 

R. Section 23 81 23 − Electrical Room Air Conditioners  

S. Section 23 81 29 – Variable Refrigerant Flow Heat Pump Systems 

T. Section 23 82 19 – Blower Coil Units 

U. Section 23 82 39 – Electric Heating Equipment 

V. Section 23 84 16 – Dehumidification Units 

1.05 PROCEDURES  

A. Air system and hydronic system balancing shall be performed subsequent to 

Manufacturer Startup and prior to Equipment Functional Performance Testing, as 

specified under Section 01 91 00 – Building Systems Commissioning. 

B. Balancing shall not be started until the HVAC SUBCONTRACTOR has submitted and 

received approval on the Equipment Checkout and Equipment Testing of the respective 

equipment for the system being balanced.   
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C. Certified Data. The BALANCING SUB-SUBCONTRACTOR shall provide the Agency 

with the certified data on pumps, chillers and other equipment required for proper 

balancing of the system. 

D. Adjustment. The Agency shall supervise or perform necessary adjustments to valves, 

pumps and other controls as required to properly balance the system. 

E. Balancing. The Agency shall follow balancing procedures published by the AABC, or 

NEBB. 

F. Reports: Compile the data on report forms as listed in the AABC "National Standards for 

Total System Balance".  

1.06 SUBMITTALS (THIS SECTION SHALL BE THE RESPONSIBILITY OF THE 

BALANCING SUB-SUBCONTRACTOR UNDER THE SUB-BID, HEATING, VENTILATING, 

AND AIR CONDITIONING WORK.) 

A. Qualification Data: Within 90 days of BALANCING SUB-SUBCONTRACTOR's Notice to 

Proceed, submit documentation that the Balancing specialist and this Project's Balancing 

team members meet the qualifications specified in "Quality Assurance" Article. 

B. Contract Documents Examination Report: Within 90 days of BALANCING SUB-

SUBCONTRACTOR's Notice to Proceed, submit the Contract Documents review report 

as specified in Part 3.0. 

C. Strategies and Procedures Plan: Within 90 days of BALANCING SUB-

SUBCONTRACTOR's Notice to Proceed, submit Balancing strategies and step-by-step 

procedures as specified in "Preparation" Article. 

D. System Readiness Checklists: Within 90 days of BALANCING SUB-

SUBCONTRACTOR's Notice to Proceed, submit system readiness checklists as 

specified in "Preparation" Article. 

E. Examination Report: Submit a summary report of the examination review required in 

"Examination" Article. 

F. Certified Balancing reports: Within 21 days of completion of balancing work, submit 

AABC-certified Balancing report. 

G. Submit one copy of the final Balancing Report directly to the design professional of 

record.  Provide five additional copies to the GENERAL CONTRACTOR, who shall 

provide a copy to the Commissioning Agent. 

H. Sample report forms. 

I. Instrument calibration reports, to include the following: 

1. Instrument type and make. 
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2. Serial number. 

3. Application. 

4. Dates of use. 

5. Dates of calibration. 

1.07 QUALITY ASSURANCE (THIS SECTION SHALL BE THE RESPONSIBILITY OF THE 

BALANCING SUB-SUBCONTRACTOR UNDER THE SUB-BID, HEATING, VENTILATING, 

AND AIR CONDITIONING WORK.) 

A. Refer to Articles, Quality Assurance and Submittals in Section 23 00 00 − Basic HVAC 

Requirements.  

B. Qualifications: 

1. Balancing Agency: The Balancing agency shall be a subcontractor of the HVAC 

SUBCONTRACTOR and shall report to and be paid by the HVAC 

SUBCONTRACTOR. 

2. The Balancing agency shall be either a certified member of AABC, TABB, or 

NEBB to perform Balancing services for HVAC, water balancing and vibrations 

and sound testing of equipment. The certification shall be maintained for the entire 

duration of duties specified herein. If, for any reason, the agency loses subject 

certification during this period, the HVAC SUBCONTRACTOR shall immediately 

notify the Resident Engineer and submit another Balancing firm for approval. Any 

agency that has been the subject of disciplinary action by either the AABC or the 

NEBB within the five years preceding Contract Award shall not be eligible to 

perform any work related to the Balancing. All work performed in this Section and 

in other related Sections by the Balancing agency shall be considered invalid if the 

Balancing agency loses its certification prior to Contract completion, and the 

successor agency’s review shows unsatisfactory work performed by the 

predecessor agency. 

3. Balancing Specialist: The Balancing specialist shall be either a member and 

certified member of AABC, TABB, or NEBB. The certification shall be maintained 

for the entire duration of duties specified herein. If, for any reason, the Specialist 

loses subject certification during this period, the General BALANCING SUB-

SUBCONTRACTOR shall immediately notify the Resident Engineer and submit 

another Balancing Specialist for approval. Any individual that has been the subject 

of disciplinary action by either the AABC, TABB, or the NEBB within the five years 

preceding Contract Award shall not be eligible to perform any duties related to the 

HVAC systems, including Balancing. All work specified in this Section and in other 

related Sections performed by the Balancing specialist shall be considered invalid 

if the Balancing Specialist loses its certification prior to Contract completion and 

must be performed by an approved successor. 
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4. Balancing Specialist shall be identified by the BALANCING SUB-

SUBCONTRACTOR within 60 days after the notice to proceed. The Balancing 

specialist will be coordinating, scheduling and reporting all Balancing work and 

related activities and will provide necessary information as required by the 

Resident Engineer. The responsibilities would specifically include: 

a. Shall directly supervise all Balancing work. 

b. Shall sign the Balancing reports that bear the seal of the Balancing standard. 

The reports shall be accompanied by report forms and schematic drawings 

required by the Balancing standard, AABC, TABB, or NEBB.  

c. Would follow all Balancing work through its satisfactory completion. 

d. Shall provide final permanent markings of settings of all HVAC adjustment 

devices. 

e. Permanently mark location of duct test ports. 

5. All Balancing technicians performing actual Balancing work shall be experienced 

and must have done satisfactory work on a minimum of 3 projects comparable in 

size and complexity to this project. Qualifications must be certified by the 

Balancing agency in writing. The lead technician shall be certified by AABC, TABB, 

or NEBB 

C. Balancing Equipment Criteria: The instrumentation shall meet the accuracy/calibration 

requirements established by AABC National Standards or by NEBB Procedural 

Standards for Testing, Adjusting and Balancing of Environmental Systems and 

instrument manufacturer. Provide calibration history of the instruments to be used for 

balancing purpose. 

D. Balancing Criteria:  

1. One or more of the applicable AABC, NEBB or SMACNA publications, 

supplemented by ASHRAE Handbook "HVAC Applications" Chapter 38, and 

requirements stated herein shall be the basis for planning, procedures, and 

reports.  

2. Flow rate tolerance: The following tolerances are allowed. All tolerances are based 

on the design flowrates listed in the contract documents. For tolerances not 

mentioned herein follow the latest ASHRAE Handbook "HVAC Applications", 

Chapter 38, as a guideline. Air Filter resistance during balancing, artificially 

imposed if necessary, shall be at least 100 percent of manufacturer recommended 

change over pressure drop values for pre-filters and after-filters.  

a. Air handling unit and all other fans, cubic meters/min (cubic feet per minute): 

Minus 0 percent to plus 10 percent.  
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b. Air terminal units (maximum values): Minus 2 percent to plus 10 percent.  

c. Exhaust hoods/cabinets: 0 percent to plus 10 percent.  

d. Minimum outside air: 0 percent to plus 10 percent.  

e. Individual room air outlets and inlets, and air flow rates not mentioned above: 

Minus 5 percent to plus l0 percent except if the air to a space is 100 CFM or 

less the tolerance would be minus 5 to plus 5 percent.  

f. Heating hot water pumps and hot water coils: Minus 5 percent to plus 10 

percent.  

g. Chilled water and condenser water pumps: Minus 0 percent to plus 10 

percent.  

h. Chilled water coils: Minus 0 percent to plus 10 percent.  

3. Systems shall be adjusted for energy efficient operation as described in PART 3.  

4. Typical Balancing procedures and results shall be demonstrated to the Resident 

Engineer for one air distribution system (including all fans, three terminal units, 

three rooms randomly selected by the Resident Engineer) and one hydronic 

system (pumps and three coils) as follows:  

a. When field Balancing work begins.  

b. During each partial final inspection and the final inspection for the project if 

requested by Owner’s Representative. 

E. ASHRAE Compliance: Applicable requirements in ASHRAE 62.1, Section titled “Air 

Balancing." 

F. ASHRAE/IESNA Compliance: Applicable requirements in ASHRAE/IESNA 90.1, Section 

titled “System Balancing”. 

1.08 FIELD CONDITIONS (THIS SECTION SHALL BE THE RESPONSIBILITY OF THE 

BALANCING SUB-SUBCONTRACTOR UNDER THE SUB-BID, HEATING, VENTILATING, 

AND AIR CONDITIONING WORK.) 

A. Partial Owner Occupancy: Owner may occupy completed areas of building before 

Substantial Completion. Cooperate with Owner during Balancing operations to minimize 

conflicts with Owner's operations. 

1.09 WARRANTY (THIS SECTION SHALL BE THE RESPONSIBILITY OF THE 

BALANCING SUB-SUBCONTRACTOR UNDER THE SUB-BID, HEATING, VENTILATING, 

AND AIR CONDITIONING WORK.) 

A. Provide one of the following performance guarantees: 
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1. AABC National Project Performance Guarantee 

2. NEBB Certificate of Conformance Certification 

3. Balancing Quality Assurance Program Guarantee 

4. TABB Project Performance Guarantee 

B. Guarantee shall include provisions that the certified Balancing firm has balanced 

systems according to the Contract Document and that the systems are balanced to 

optimum performance capabilities within design and installation limits. 

PART 2 – PRODUCTS 

2.01 INSTRUMENT TEST HOLES (THIS SECTION SHALL BE THE RESPONSIBILITY OF 

THE BALANCING SUB-SUBCONTRACTOR UNDER THE SUB-BID, HEATING, 

VENTILATING, AND AIR CONDITIONING WORK.) 

A. Test holes created in ductwork to facilitate system balancing shall be provided with 

permanent covers to be used for future testing and balancing.  The test hole cover shall 

consist of a metal body with flange that is bolted into the sidewall of the duct with no less 

than two bolts and gasket.   Metal body shall include male threads for installation of a 

screwed-on cap. 

2.02 INSULATION REPAIR MATERIAL (THIS SECTION SHALL BE THE 

RESPONSIBILITY OF THE DUCT INSULATION SUB-SUBCONTRACTOR UNDER THE SUB-

BID, HEATING, VENTILATING, AND AIR CONDITIONING WORK.) 

A. See Section 23 07 00 − HVAC Insulation. Provide for repair of insulation removed or 

damaged for Balancing work. 

PART 3 – EXECUTION (THIS SECTION SHALL BE THE RESPONSIBILITY OF THE 

BALANCING SUB-SUBCONTRACTOR UNDER THE SUB-BID, HEATING, 

VENTILATING, AND AIR CONDITIONING WORK.) 

3.01 EXAMINATION 

A. Examine the Contract Documents to become familiar with Project requirements and to 

discover conditions in systems' designs that may preclude proper balancing of systems 

and equipment. 

B. Examine systems for installed balancing devices, such as test ports, gage cocks, 

thermometer wells, flow-control devices, balancing valves and fittings, and manual 

volume dampers. Note the locations of devices that are not accessible for balancing. 

C. Examine the approved submittals for HVAC systems and equipment. 
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D. Examine ceiling plenums and underfloor air plenums used for supply, return, or relief air 

to verify that are properly separated from adjacent areas. Verify that penetrations in 

plenum walls are sealed and fire-stopped if required. 

E. Examine equipment performance data including fan and pump curves. 

F. Examine HVAC equipment and verify that bearings are greased, belts are aligned and 

tight, clean permanent filters are installed, and equipment with functioning controls is 

ready for operation. 

G. Examine terminal units, such as variable-air-volume boxes, and verify that they are 

accessible and their controls are connected, configured by the controls contractor, and 

functioning. 

H. Examine strainers to verify that mechanical contractor has replaced startup screens with 

permanent screens and that all strainers have been cleaned. 

I. Examine two-way valves for proper installation and function. 

J. Examine three-way valves for proper installation for their intended function of diverting or 

mixing fluid flows. 

K. Examine heat-transfer coils for correct piping connections and for clean and straight fins. 

L. Examine air vents to verify that mechanical contractor has removed all air from all 

hydronic systems. 

3.02 PREPARATION 

A. Prepare a Balancing plan that includes the following: 

1. Equipment and systems to be balanced. 

2. Strategies and step-by-step procedures for balancing the systems. 

3. Instrumentation to be used. 

4. Sample forms with specific identification for all equipment. 

B. Prepare system-readiness checklists, as described in the "AABC National Standards for 

Total System Balance," for use by systems installers in verifying system readiness for 

Balancing. These shall include, at a minimum, the following: 

1. Airside: 

a. Ductwork is complete with terminals installed. 

b. Volume, smoke and fire dampers are open and functional. 
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c. Clean filters are installed. 

d. Fans are operating, free of vibration, and rotating in correct direction. 

e. Variable-frequency controllers' start-up is complete and safeties are verified. 

f. Automatic temperature-control systems are operational. 

g. Ceilings are installed. 

h. Windows and doors are installed. 

i. Suitable access to balancing devices and equipment is provided. 

2. Hydronics: 

a. Piping is complete with terminals installed. 

b. Water treatment is complete. 

c. Systems are flushed, filled and air purged. 

d. Strainers are pulled and cleaned. 

e. Control valves are functioning per the sequence of operation. 

f. Shutoff and balance valves have been verified to be 100 percent open. 

g. Pumps are started and proper rotation is verified. 

h. Pump gage connections are installed directly at pump inlet and outlet flanges 

or in discharge and suction pipe prior to valves or strainers. 

i. Variable-frequency controllers' start-up is complete and safeties are verified. 

j. Suitable access to balancing devices and equipment is provided. 

3.03 GENERAL PROCEDURES FOR BALANCING 

A. Perform balancing procedures on each system according to the procedures contained in 

AABC's "National Standards for Total System Balance" and in this Section. 

1. Cut insulation, ducts, pipes, and equipment cabinets for installation of test probes 

to the minimum extent necessary for balancing procedures. 

2. Mark equipment and balancing devices, including damper-control positions, valve 

position indicators, fan-speed-control levers, and similar controls and devices, with 

paint or other suitable, permanent identification material to show final settings. 
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3. Adjust fan speeds by maximizing adjustable sheaves and pump impeller speeds if 

required to obtain air and water flow rates specified or indicated. If, with these 

adjustments and equipment changes, the specified or indicated design flow rates 

cannot be attained, notify the Resident Engineer. 

4. Take report balancing measurements in inch-pound (IP)units. 

3.04 GENERAL PROCEDURES FOR BALANCING AIR SYSTEMS 

A. Prepare balancing reports for both fans and outlets. Obtain approved submittals and 

recommended balancing procedures. Crosscheck the summation of required outlet 

volumes with required fan volumes. 

B. Prepare single-line schematic diagram of systems for the purpose of identifying HVAC 

components. 

C. For variable-air-volume systems, develop a plan to simulate diversity. 

D. Determine the best locations in main and branch ducts for accurate duct-airflow 

measurements. 

E. Locate start-stop and disconnect switches, electrical interlocks, and motor starters. 

F. Verify that motor starters are equipped with properly sized thermal protection. 

G. Check condensate drains for proper connections and functioning. 

H. Check for proper sealing of air-handling-unit components. 

3.06 PROCEDURES FOR CONSTANT-VOLUME AIR SYSTEMS 

A. Adjust fans to deliver total indicated airflows within the maximum allowable fan speed 

listed by fan manufacturer. 

1. Measure total airflow. 

a. Set outside air, return air and relief air dampers for proper position that 

simulates minimum outdoor air conditions. 

b. Where duct conditions allow, measure airflow by Pitot-tube traverse. If 

necessary, perform multiple Pitot-tube traverses to obtain total airflow. 

c. Where duct conditions are not suitable for Pitot-tube traverse 

measurements, a coil traverse may be acceptable. 

d. If a reliable Pitot-tube traverse or coil traverse is not possible, measure 

airflow at terminals and calculate the total airflow. 

2. Measure fan static pressures as follows: 
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a. Measure static pressure directly at the fan outlet or through the flexible 

connection. 

b. Measure static pressure directly at the fan inlet or through the flexible 

connection. 

c. Measure static pressure across each component that makes up the air-

handling system. 

d. Report any artificial loading of filters at the time static pressures are 

measured. 

3. Do not make fan-speed adjustments that result in motor overload. Consult 

equipment manufacturers about fan-speed safety factors. Modulate dampers and 

measure fan-motor amperage to ensure that no overload will occur. Measure 

amperage in full-cooling, full-heating, economizer, and any other operating mode 

to determine the maximum required brake horsepower. 

B. Adjust volume dampers for main duct, submain ducts, and major branch ducts to 

indicated airflows. 

1. Measure airflow of submain and branch ducts. 

2. Adjust sub-main and branch duct volume dampers for specified airflow. 

Re-measure each sub-main and branch duct after all have been adjusted. 

C. Adjust air inlets and outlets for each space to indicated airflows.  

1. Set airflow patterns of adjustable outlets for proper distribution without drafts. 

2. Measure airflow at all inlets and outlets. 

3. Adjust each inlet and outlet for specified airflow. 

4. Re-measure each inlet and outlet after all have been adjusted. 

D. Verify final system conditions. 

1. Re-measure and confirm minimum outdoor air, return and relief airflows are within 

design. Readjust to design if necessary. 

2. Re-measure and confirm total airflow is within design. 

3. Re-measure all final fan operating data, rpms, volts, amps, static profile. 

4. Mark all final settings. 

5. Run system in economizer mode. Verify proper operation and adjust, if necessary. 
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6. Measure and record all operating data. 

7. Record final fan-performance data. 

3.07 PROCEDURES FOR VARIABLE-AIR-VOLUME SYSTEMS 

A. Adjust the variable-air-volume systems as follows: 

1. Verify that the system static pressure sensor is located 2/3 of the distance down 

the duct from the fan discharge. 

2. Verify that the system is under static pressure control. 

3. Select the terminal unit that is most critical to the supply-fan airflow. Measure inlet 

static pressure, and adjust system static pressure control setpoint so the entering 

static pressure for the critical terminal unit is not less than the sum of the terminal-

unit manufacturer's recommended minimum inlet static pressure plus the static 

pressure needed to overcome terminal-unit discharge system losses. 

4. Calibrate and balance each terminal unit for maximum and minimum design airflow 

as follows 

a. Adjust controls so that terminal is calling for maximum airflow (note some 

controllers require starting with minimum airflow. Verify calibration procedure 

for specific project). 

b. Measure airflow and adjust calibration factor as required for design 

maximum airflow. Record calibration factor. 

c. When maximum airflow is correct, balance the air outlets downstream from 

terminal units. 

d. Adjust controls so that terminal is calling for minimum airflow. 

e. Measure airflow and adjust calibration factor as required for design minimum 

airflow. Record calibration factor. If no minimum calibration is available, note 

any deviation from design airflow. 

f. When in full cooling or full heating, ensure that there is no mixing of hot deck 

and cold deck airstreams unless so designed. 

g. On constant volume terminals, in critical areas where room pressure is to be 

maintained, verify that the airflow remains constant over the full range of full 

cooling to full heating. Note any deviation from design airflow or room 

pressure. 

5. After all terminals have been calibrated and balanced, adjust system for total 

airflow. Adjust fans to deliver total design airflows within the maximum allowable 

fan speed listed by fan manufacturer. 
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a. Set outside air, return air and relief air dampers for proper position that 

simulates minimum outdoor air conditions. 

b. Set terminals for maximum airflow. If system design includes diversity, adjust 

terminals for maximum and minimum airflow so that connected total matches 

fan selection and simulates actual load in the building. 

c. Where duct conditions allow, measure airflow by Pitot-tube traverse. If 

necessary, perform multiple Pitot-tube traverses to obtain total airflow. 

d. Where duct conditions are not suitable for Pitot-tube traverse 

measurements, a coil traverse may be acceptable. 

e. If a reliable Pitot-tube traverse or coil traverse is not possible, measure 

airflow at terminals and calculate the total airflow. 

6. Measure fan static pressures as follows: 

a. Measure static pressure directly at the fan outlet or through the flexible 

connection. 

b. Measure static pressure directly at the fan inlet or through the flexible 

connection. 

c. Measure static pressure across each component that makes up the air-

handling system. 

d. Report any artificial loading of filters at the time static pressures are 

measured. 

7. Set final return and outside airflow to the fan while operating at maximum return 

airflow and minimum outdoor airflow. 

a. Balance the return-air ducts and inlets the same as described for constant-

volume air systems. 

b. Verify all terminal units are meeting design airflow under system maximum 

flow. 

8. Re-measure the inlet static pressure at the most critical terminal unit and adjust 

the system static pressure setpoint to the most energy-efficient setpoint to 

maintain the optimum system static pressure. Record setpoint and give to controls 

contractor. 

9. Verify final system conditions as follows: 

a. Re-measure and confirm minimum outdoor air, return and relief airflows are 

within design. Readjust to design if necessary. 
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b. Re-measure and confirm total airflow is within design. 

c. Re-measure all final fan operating data, rpms, volts, amps, static profile. 

d. Mark all final settings. 

e. Test system in economizer mode. Verify proper operation and adjust, if 

necessary. Measure and record all operating data. 

f. Verify tracking between supply and return fans. 

3.08 GENERAL PROCEDURES FOR HYDRONIC SYSTEMS 

A. Prepare balancing reports for pumps, coils, and heat exchangers. Obtain approved 

submittals and any manufacturer-recommended balancing procedures. Crosscheck the 

summation of required coil and heat exchanger flow rates with pump design flow rate. 

B. Verify that hydronic systems are ready for balancing: 

1. Check liquid level in expansion tank. 

2. Check that makeup water-has adequate pressure to highest vent. 

3. Check that control valves are in their proper position. 

4. Locate start-stop and disconnect switches, electrical interlocks, and motor starters. 

5. Verify that motor starters are equipped with properly sized thermal protection. 

6. Check that air has been purged from the system. 

3.09 PROCEDURES FOR CONSTANT-FLOW HYDRONIC SYSTEMS 

A. Adjust pumps to deliver total design gpm. 

1. Measure total water flow. 

a. Position valves for full flow through coils. 

b. Measure flow by main flow meter, if installed. 

c. If main flow meter is not installed determine flow by pump total dynamic 

head (TDH) or exchanger pressure drop. 

2. Measure pump TDH as follows: 

a. Measure discharge pressure directly at the pump outlet flange or in 

discharge pipe prior to any valves. 
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b. Measure inlet pressure directly at the pump inlet flange or in suction pipe 

prior to any valves or strainers. 

c. Convert pressure to head and correct for differences in gauge heights. 

d. Verify pump impeller size by measuring the TDH with the discharge valve 

closed. Note the point on manufacturer's pump curve at zero flow and verify 

that the pump has the intended impeller size. 

e. With all valves open, read pump TDH. Adjust pump discharge valve until 

design water flow is achieved. 

3. Monitor motor performance during procedures and do not operate motor in an 

overloaded condition. 

B. Adjust flow measuring devices installed in mains and branches to design water flows. 

1. Measure flow in main and branch pipes. 

2. Adjust main and branch balance valves for design flow. 

3. Re-measure each main and branch after all have been adjusted. 

C. Adjust flow measuring devices installed at terminals for each space to design water 

flows. 

1. Measure flow at all terminals. 

2. Adjust each terminal to design flow. 

3. Re-measure each terminal after all have been adjusted. 

4. Position control valves to bypass the coil and adjust the bypass valve to maintain 

design flow. 

5. Perform temperature tests after all flows have been balanced. 

D. For systems with pressure-independent valves at the terminals: 

1. Measure differential pressure and verify that it is within manufacturer’s specified 

range. 

2. Perform temperature tests after all flows have been verified. 

E. For systems without pressure-independent valves or flow measuring devices at the 

terminals: 

1. Measure and balance coils by either coil pressure drop or temperature method. 
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2. If balanced by coil pressure drop, perform temperature tests after all flows have 

been verified. 

F. Verify final system conditions as follows: 

1. Re-measure and confirm that total water flow is within design. 

2. Re-measure all final pumps' operating data, TDH, volts, amps, static profile. 

3. Mark all final settings. 

G. Verify that all memory stops have been set. 

3.10 PROCEDURES FOR VARIABLE-FLOW HYDRONIC SYSTEMS 

A. Balance systems with automatic two- and three-way control valves by setting systems at 

maximum flow through heat-exchange terminals and proceed as specified above for 

hydronic systems. 

B. Adjust the variable-flow hydronic system as follows: 

1. Verify that the differential-pressure sensor is located per the contract documents. 

2. Determine if there is diversity in the system. 

C. For systems with no diversity: 

1. Follow procedures outlined in "Procedures for Constant-Flow Hydronic Systems" 

Article.  

2. Prior to verifying final system conditions, determine the system differential-

pressure set point. 

3. If the pump discharge valve was used to set total system flow with variable-

frequency controller at 60 Hz, at completion open discharge valve 100 percent and 

allow variable-frequency controller to control system differential-pressure set point. 

Record pump data under both conditions. 

4. Mark all final settings and verify that all memory stops have been set. 

D. For systems with diversity: 

1. Determine diversity factor. 

2. Simulate system diversity by closing required number of control valves, as 

approved by the design engineer. 

3. Follow procedures outlined in "Procedures for Constant-Flow Hydronic Systems" 

Article. 
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4. Open control valves that were shut. Close a sufficient number of control valves 

that were previously open to maintain diversity, and balance the terminals that 

were just opened. 

5. Prior to verifying final system conditions, determine the system differential-

pressure set point. 

6. If the pump discharge valve was used to set total system flow with variable-

frequency controller at 60 Hz, at completion open discharge valve 100 percent and 

allow variable-frequency controller to control system differential-pressure set point. 

Record pump data under both conditions. 

7. Mark all final settings and verify that all memory stops have been set. 

3.11 PROCEDURES FOR HEAT EXCHANGERS 

A. Balance water flow to within specified tolerances. 

B. Measure inlet and outlet water temperatures. 

C. Check settings and operation of safety and relief valves. Record settings. 

3.12 PROCEDURES FOR MOTORS 

A. Motors, 1/2 HP and Larger: Test at final balanced conditions and record the following 

data: 

1. Manufacturer's name, model number, and serial number. 

2. Motor horsepower rating. 

3. Motor rpm. 

4. Phase/Hertz (Hz) 

5. Nameplate and measured voltage, each phase. 

6. Nameplate and measured amperage, each phase. 

7. Starter size and thermal-protection-element rating. 

8. Service factor and frame size. 

B. Motors Driven by Variable-Frequency Controllers: Test the manual bypass of the 

controller to prove proper operation.  

3.13 PROCEDURES FOR CONDENSING UNITS 

A. Verify proper rotation of fans. 
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B. Measure entering- and leaving-air temperatures. 

C. Record fan and motor operating data. 

3.14 PROCEDURES FOR HEAT-TRANSFER COILS 

A. Measure, adjust, and record the following data for each water coil: 

1. Entering- and leaving-water temperature. 

2. Water flow rate. 

3. Water pressure drop for major (more than 15 gpm) equipment coils, excluding 

unitary equipment such as reheat coils, unit heaters, fan-coil units, etc. 

4. Dry-bulb temperature of entering and leaving air. 

5. Wet-bulb temperature of entering and leaving air for cooling coils. 

6. Airflow. 

B. Measure, adjust, and record the following data for each electric heating coil: 

1. Nameplate data. 

2. Airflow. 

3. Entering- and leaving-air temperature at full load. 

4. Voltage and amperage input of each phase at full load. 

5. Calculated kilowatt at full load. 

6. Fuse or circuit-breaker rating for overload protection. 

C. Measure, adjust, and record the following data for each steam coil: 

1. Dry-bulb temperature of entering and leaving air. 

2. Airflow. 

3. Inlet steam pressure. 

D. Measure, adjust, and record the following data for each refrigerant coil: 

1. Dry-bulb temperature of entering and leaving air. 

2. Wet-bulb temperature of entering and leaving air. 

3. Airflow. 
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3.15 TOLERANCES 

A. Set HVAC system's air flow rates and water flow rates within the following tolerances: 

1. Supply, Return, and Exhaust Fans and Equipment with Fans: Plus or minus 10 

percent. 

2. Air Outlets and Inlets: Plus or minus 10 percent. 

3. Heating-Water Flow Rate: Plus or minus 10 percent. 

4. Cooling-Water Flow Rate: Plus or minus 10 percent. 

B. Maintaining pressure relationships as designed shall have priority over the tolerances 

specified above. 

3.16 FINAL BALANCE REPORT 

A. The report shall be a complete record of the HVAC system performance, including 

conditions of operation, items outstanding, and any deviations found during the 

balancing process. The final report also provides a reference of actual operating 

conditions for the owner and/or operations personnel. All measurements and results that 

appear in the reports must be made on site and dated by the AABC technicians or 

balancing engineers.  

B. The report must be organized by systems and shall include the following information as 

a minimum: 

1. Title Page: 

a. AABC, TABB, or NEBB certified company name 

b. Company address 

c. Company telephone number 

d. Project identification number  

e. Location 

f. Project Architect 

g. Project Engineer 

h. Project BALANCING SUB-SUBCONTRACTOR 

i. Project number 

j. Date of report 
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k. AABC or NEBB Certification Statement 

l. Name, signature, and certification number of AABC, TABB, or NEBB 

2. Table of Contents. 

3. AABC National Performance Guaranty. 

4. Report Summary: 

a. The summary shall include a list of items that do not meet design tolerances, 

with information that may be considered in resolving deficiencies. 

5. Instrument List: 

a. Type. 

b. Manufacturer. 

c. Model. 

d. Serial Number. 

e. Calibration Date. 

6. Balancing Data: 

a. Provide data for specific systems and equipment as required by the most 

recent edition of the "AABC National Standards." 

C. Provide five copies to the HVAC SUBCONTRACTOR.  

3.17 VERIFICATION OF BALANCING REPORT 

A. Final Verification: 

1. After balancing is complete and accurately documented in the final report, The 

Owner’s Representative shall be able to request that a final verification be made. 

2. The Balancing Agency shall conduct the verification in the presence of the 

Owner’s Representative. 

3. Owner’s Representative shall randomly select measurements, documented in the 

final report, to be rechecked. Rechecking shall be limited to either 10 percent of 

the total measurements recorded or the extent of measurements that can be 

accomplished in a normal 8-hour business day. 
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4. If rechecks yield measurements that differ from the measurements documented in 

the final report by more than the tolerances allowed, the measurements shall be 

noted as "FAILED." 

5. If the number of "FAILED" measurements is greater than 10 percent of the total 

measurements checked during the final verification, the balancing shall be 

considered incomplete. 

3.18 REVERIFICATION 

A. Balancing Agency shall recheck all measurements and make adjustments as required to 

complete the balancing. Revise the final report and balancing device settings to include 

all changes; resubmit the final report and request a second verification. 

B. If the second verification also fails, the Owner’s Representative may contact the 

applicable certification bureau.   

3.19 ADDITIONAL BALANCING REQUIREMENTS 

A. Seasonal Periods: If initial balancing procedures were not performed during near-peak 

conditions, the engineer may request a temperature recheck to further verify 

performance at near-peak conditions. 

B. Sound Testing 

1. After the systems are balanced and the spaces are architecturally complete, read 

and record sound levels at 15 locations as designated by the Owner’s 

Representative. 

2. Instrumentation: 

a. The sound-testing meter shall be a portable, general-purpose testing meter 

consisting of a microphone, processing unit, and readout. 

b. The sound-testing meter shall be capable of showing fluctuations at 

minimum and maximum levels, and measuring the equivalent continuous 

sound pressure level (LEQ). 

c. The sound-testing meter must be capable of using 1/3 octave band filters to 

measure mid-frequencies from 31.5 HZ to 8000 HZ. 

d. The accuracy of the sound-testing meter shall be ±1 decibel. 

3. Test Procedures 

a. Perform test at the quietest background noise period. Note any cause of 

unpreventable sound that may affect the test outcome. 

b. Equipment should be operating at design values. 
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c. Calibrate the sound-testing meter prior to taking measurements. 

d. Use a microphone suitable for the type of noise levels measured that is 

compatible with the meter. Provide a windshield for outside or in-duct 

measurements. 

e. Record a set of background measurements in dB(A), and sound pressure 

levels in the eight un-weighted octave bands 63 HZ to 8000 HZ (NC) with the 

equipment off. 

f. Take sound readings in dB(A), and sound pressure levels in the eight un-

weighted octave bands 63 HZ to 8000 HZ (NC) with the equipment on. 

g. Take readings no closer than 3’ from a wall or from the operating equipment, 

and approximately 5’ from the floor, with the meter held or mounted on a 

tripod. 

h. For outdoor measurements, move the sound-testing meter slowly and scan 

the area that has the greatest exposure to the noise source being tested. 

(This type of reading is generally performed using the A-Weighted scale). 

4. Reporting 

a. The report must record: the location, the system tested, the dB(A) reading, 

and the sound pressure level in each octave band with equipment on and 

off. 

b. Plot all the sound pressure levels on the NC work sheet, with the equipment 

on and off. 

C. Vibration Testing: 

1. After the systems are balanced and the spaces are architecturally complete, read 

and record vibration levels on all equipment with motor horsepower equal to or 

greater than 15 hp. 

2. Instrumentation: 

a. The vibration meter should be portable, battery-operated, and 

microprocessor-controlled, with or without a built-in printer. 

b. The meter shall automatically identify engineering units, filter bandwidth, 

amplitude and frequency scale values. 

c. The meter shall be able to measure machine vibration displacement in mils 

of deflection, velocity in inches per second, and acceleration in inches per 

second squared. 

3. Test Procedures: 
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a. Verify that the vibration meter calibration date is current before taking 

readings. 

b. To ensure accurate readings, verify that the accelerometer has a clean, flat 

surface and is mounted properly. 

c. With the unit running, set up the vibration meter in a safe, secure location. 

Connect the transducer to the meter with the proper cables. Hold the 

magnetic tip of the transducer on top of the bearing, and measure the unit in 

mils of deflection. Record the measurement, then move the transducer to the 

side of the bearing, and record in mils of deflection. Record an axial reading 

in mils of deflection by holding the nonmagnetic, pointed transducer tip on 

the end of the shaft. 

d. Change the vibration meter to velocity (inches per second) measurements. 

Repeat and record the above measurements. 

e. Record the CPM or the RPM.  

f. Read each bearing on the motor, fan, and/or pump as required. Track and 

record vibration levels from the rotating component through the casing to the 

base.  

4. Reporting 

a. The report must record the location and the system tested. 

b. Include horizontal-vertical-axial measurements for all tests. 

c. Verify that vibration limits follow specifications, or, if not specified, follow the 

“General Machinery Vibration Severity Chart” or “Vibration Acceleration 

General Severity Chart” from the AABC National Standards. Acceptable 

levels of vibration are normally “Smooth” to “Good.” 

d. Include in the report the Machinery Vibration Severity Chart, with conditions 

plotted. 

D. Controls Verification 

1. In conjunction with system balancing perform the following: 

a. Work with the Automatic Temperature Control (ATC) SUB-

SUBCONTRACTOR to ensure the system is operating within the design 

limitations, and gain a mutual understanding of intended control 

performance. 

b. Confirm that the sequences of operation are in compliance with the 

approved drawings. 
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c. Verify that instruments and devices are calibrated and function as intended. 

d. Verify that controller setpoints are as specified.  Provide setpoints to ATC 

SUB-SUBCONTRACTOR where required by the strategies such as 

fan/pump speeds and modulating damper positions to achieve design flows. 

e. Verify the operation of all valve and damper actuators. 

f. Verify that all controlled devices are properly installed. 

g. Verify that all controlled devices travel freely and are in the position indicated 

by the controller: open, closed, or modulating. 

h. Verify the location and installation of all sensors to ensure they will sense 

only the intended temperatures, humidities, or pressures. 

2. Reporting 

a. The report shall include a summary of verifications performed, remaining 

deficiencies, and any variations from specified conditions 

END OF SECTION

La
st

 M
od

ifi
ed

: 0
2/

28
/2

02
4 

at
 1

0:
41

A
M

 E
S

T



 

NO TEXT ON THIS PAGE 

 

La
st

 M
od

ifi
ed

: 0
2/

28
/2

02
4 

at
 1

0:
41

A
M

 E
S

T



 

90398-004/February 2024 23 07 00-1  HVAC Insulation 

DIVISION 23 

HVAC 

(Filed Sub Bid Required) 

 

SECTION 23 07 00 

HVAC INSULATION 

PART 1 – GENERAL 

1.01 FILED SUB-BID REQUIREMENTS 

A. This Section is part of the filed sub-bid for Division 23 – HVAC. See Section 23 00 00. 

B. Portions of this Section related to HVAC ductwork shall be the responsibility of the 

DUCT INSULATION SUB-SUBCONTRACTOR and is part of the entry for Duct 

Insulation in paragraph E of the Form for Sub-bid for Heating, Ventilation, and Air 

Conditioning. 

C. Portions of this Section related to HVAC piping shall be the responsibility of the PIPE 

COVERING SUB-SUBCONTRACTOR and is part of the entry for Pipe Covering in 

paragraph E of the Form for Sub-bid for Heating, Ventilation, and Air Conditioning. 

1.02 RELATED SECTIONS 

A. Section 00 72 00 − General Conditions 

B. Section 01 33 00 – Submittal Procedures 

C. Section 01 73 23 – Anchorage and Bracing of Non-Structural Components 

D. Section 01 75 00 − Checkout and Startup Procedures 

E. Section 01 78 23 – Operation and Maintenance Data 

F. Section 07 84 00 – Firestopping 

G. Section 07 90 00 – Joint Fillers, Sealants, and Caulking 

H. Section 09 90 00 – Painting 

I. Section 23 00 00 – Basic HVAC Requirements 

J. Section 23 05 53 – Identification for HVAC 

K. Section 23 05 93 – HVAC Balancing 
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L. Section 23 31 13 – Metal Ducts and Duct Accessories 

1.03 SUMMARY 

A. Work Included: 

1. Flexible Glass Wool Blanket 

2. Duct Liner 

3. Flexible Elastomeric Duct Insulation 

4. Fire Protection Duct Wrap 

5. Glass Wool Pipe Insulation 

6. Flexible Elastomeric Pipe Insulation 

7. Calcium Silicate Pipe Insulation 

8. Cellular Glass Pipe Insulation 

9. Glass Mineral Wool Equipment Insulation 

10. Jacketing 

11. Accessories 

12. Duct Insulation Accessories 

13. Duct Insulation Compounds 

14. Outdoor Ducting Cover 

1.04 REFERENCE SPECIFICATIONS, CODES, AND STANDARDS 

A. Without limiting the generality of other requirements of the specifications, all work herein 

shall conform to the applicable requirements of the following documents. All referenced 

specifications, codes, and standards refer to the most current issue available at the time 

of Bid. 

1. ASTM E84 “Standard Test Method for Surface Burning Characteristics of Building 

Materials”. 

2. ASTM C533 “Standard Specification for Calcium Silicate Block and Pipe Thermal 

Insulation”. 

3. NFPA 255 “Standard Method of Test of Surface Burning Characteristics of Building 

Materials”. 
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4. ASTM C921 “Standard Practice for Determining the Properties of Jacketing 

Materials for Thermal Insulation”. 

5. ASTM C1071A “Standard Specification for Fibrous Glass Duct Lining Insulation”. 

6. ASTM C1136 “Standard Specification for Flexible, Low Permeance Vapor 

Retarders for Thermal Insulation”. 

1.05 SUBMITTALS 

A. Shop Drawings: Submit for approval Shop Drawings showing the following: 

1. Manufacturers' catalog literature, specifications, and illustrations with the following 

information: 

a. Thermal properties.  

b. Physical properties (thickness, density etc).  

c. Fire hazard ratings.  

d. Facing information.  

e. Installation instructions.  

f. Jointing recommendations for butt joints and longitudinal seam. 

g. Fabrication instructions for duct fittings and valve insulation and coatings. 

2. Schedule of Project Specific Product Data: Identify thermal conductivity, thickness, 

and jackets (both factory and field applied, if any), for each type of product 

indicated and for which type of duct or piping system it is associated with. Submit a 

tabular schedule for the entire project.  

3. Samples: For each type of insulation and field-applied jacket. Identify each 

Sample, describing product and intended use. Submit 8-inch square sections of 

each sample material. 

4. Installer Certificates: Signed by the Contractor certifying that installers comply with 

requirements. 

1.06 QUALITY ASSURANCE 

A. Installer Qualifications: Skilled mechanics who have successfully completed an 

apprenticeship program or another craft training program certified by the U.S. 

Department of Labor, Bureau of Apprenticeship and Training. Company or firm that 

employs the insulation installers shall have a minimum of 5 years of experience in the 

business of installing HVAC related duct and piping insulation systems. 
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B. Fire-Test-Response Characteristics: As determined by testing materials identical to 

those specified in this Section according to ASTM E 84, by a testing and inspecting 

agency acceptable to authorities having jurisdiction. Factory label insulation and jacket 

materials and sealer and cement material containers with appropriate markings of 

applicable testing and inspecting agency. 

C. Products shall not contain asbestos, lead, mercury, or mercury compounds. 

D. Supply insulation products that assure excellent IAQ (Indoor Air Quality) performance 

through Greenguard Certification whenever possible. 

E. Products that come in contact with stainless steel shall have a leachable chloride 

content of less than 50 ppm when tested according to ASTM C 871. 

F. Insulation materials for use on austenitic stainless steel shall be qualified as acceptable 

according to ASTM C 795. 

G. Design Criteria: Insulation systems including covering, mastics, adhesives, sealers and 

facings shall have the following fire hazard classifications:  

1. Flame spread, 25 maximum.  

2. Fuel contributed, 50 maximum.  

3. Smoke developed, 50 maximum. 

H. Source Quality Control: Perform the following tests and inspections at the factory:  

1. Flame spread.  

2. Smoke developed.  

3. Fuel contributed. 

I. Requirements of Regulatory Agencies: 

1. Permits: Contractor shall obtain and pay for all required fees, inspections and 

approvals by authorities having jurisdiction.  

2. Building Codes: Comply with applicable requirements of all State and local building 

codes.  

3. Underwriters' Laboratories, Incorporated.  

4. National Fire Protection Association. 

J. Reference Standards: Comply with applicable provisions and recommendations of the 

following except as otherwise shown or specified: 
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1. Federal Specification HH 1 558B, Insulation Blocks, Boards, Blankets, Felts, 

Sleeves, Duct Fitting Covering. 

2. ASTM C 547, Mineral Fiber Preformed Duct Insulation. 

3. ASTM E 84, Surface Burning Characteristics of Building Materials. 

K. Field Measurements: Take field measurements where required prior to installation to 

ensure proper fitting of Work. 

1.07 PRODUCT DELIVERY, STORAGE AND HANDLING 

A. Delivery of Material: Material shall be delivered to the job site in corrugated cartons. 

B. Packaging: Ship insulation materials in containers marked by manufacturer with 

appropriate ASTM specification designation, type and grade, and maximum use 

temperature. 

C. Storage of Material: 

1. Store material in clean, dry area, out of the weather. 

2. Material shall be tightly covered to protect against dirt, water, mechanical injury or 

chemical damage.  

3. Material shall remain in original cartons until time of installation. 

4. Insulation and Mold: Store all cartons of insulation elevated off the floor on pallets 

or wood blocking away from dust, dirt and debris. Store in a clean, dry, well-

ventilated area. Carefully inspect any insulation that has been exposed to water. If 

insulation shows any sign of mold growth it must be discarded. If the material is 

wet but shows no sign of mold, it should be dried rapidly and thoroughly. If it 

shows signs of facing degradation from wetting, it should be replaced. Mineral fiber 

based air handling insulation used in the air stream must be discarded if exposed 

to water regardless of signs of mold. 

1.08 JOB CONDITIONS 

A. Protection: 

1. All material applied in one day shall have the vapor barrier applied the same day 

and any exposed ends shall be temporarily protected with a moisture barrier and 

sealed to the duct.  

2. Insulating materials shall, at all times, be protected from moisture. 

3. Material shall be warehoused on or near the job site and drawn from this protected 

area as used. 
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1.09 DEFINITIONS 

A. Greenguard: Greenguard Environmental Institute, independent testing of products for 

emissions of respirable particles and Volatile Organic Compounds (VOCs), including 

formaldehyde and other specific product-related pollutants. Provides independent, third-

party certification of IAQ performance. Certification is based upon criteria used by EPA, 

OSHA and WHO. 

B. IAQ: Indoor Air Quality  

C. EPA: Environmental Protection Agency 

D. WHO: World Health Organization 

E. ASJ: All Service Jacket 

F. SSL: Self-Sealing Lap 

G. FSK: Foil-Scrim-Kraft; jacketing 

H. PSK: Poly-Scrim-Kraft; jacketing 

I. PVC: Polyvinyl Chloride 

J. FRP: Fiberglass Reinforced Plastic 

1.10 COORDINATION 

A. Schedule insulation application after testing duct and piping systems. Insulation 

application may begin on segments of duct or piping that has satisfactory test results. Do 

not install insulation prior to building outer envelope being fully enclosed and weather 

tight. 

B. Coordinate clearance requirements with duct and piping installers for insulation 

application. 

C. Coordinate size and location of supports, hangers, and insulation shields specified in 

Section 23 21 13 – Hydronic Piping. 

D. Coordinate with requirements at fire rated partitions barriers as specified in Section 07 

84 00 – Firestopping. 

E. Coordinate with requirements for installation of fire dampers or fire and smoke dampers 

as specified in Section 23 31 13 – Metal Ducts and Duct Accessories. 

F. Coordinate clearance requirements with piping Installer for piping insulation application 

duct Installer for duct insulation application, and equipment Installer for equipment 

insulation application.  
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PART 2 – PRODUCTS 

2.01 MANUFACTURERS 

A. Flexible Glass Wool Blanket: 

1. Certainteed 

2. Johns Manville 

3. Knauf 

4. Owens-Corning 

5. Or approved equivalent. 

B. Duct Liner: 

1. Certainteed 

2. Johns Manville 

3. Knauf 

4. Owens-Corning 

5. Or approved equivalent. 

C. Fire Protection Duct Wrap: 

1. Firemaster 

2. Unifrax 

3. 3M 

4. Or approved equivalent. 

D. Glass Wool Pipe Insulation: 

1. Certainteed 

2. Johns Manville 

3. Knauf 

4. Owens-Corning 

5. Or approved equivalent. 
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E. Flexible Elastomeric Pipe Insulation: 

1. Insulation: 

a. Armacell LLC Armaflex 

b. K-Flex 

c. Or approved equivalent. 

2. Glue: 

a. Armacell LLC Armaflex Low VOC Adhesive 

b. K-Flex 

c. Or approved equivalent. 

3. Paint: 

a. Armacell LLC Armaflex 

b. K-Flex 

c. Or approved equivalent. 

F. Calcium Silicate Pipe Insulation: 

1. IIG (Industrial Insulation Group) 

2. Johns Manville 

3. Or approved equivalent. 

G. Cellular Glass: 

1. Pittsburgh Corning 

2. Owens Corning 

3. Or approved equivalent. 

H. Glass Mineral Wool Equipment Insulation: 

1. Certainteed 

2. Johns Manville 

3. Knauf 
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4. Owens-Corning 

5. Or approved equivalent. 

I. Jacketing: 

1. ITW Insulation Systems 

2. Johns Manville 

3. GLT Products 

4. Or approved equivalent. 

J. Accessories: 

1. ITW Insulation Systems 

2. Johns Manville 

3. GLT Products 

4. Or approved equivalent. 

K. Duct Insulation Accessories: 

1. Certainteed 

2. Johns Manville 

3. Owens-Corning 

4. Or approved equivalent. 

L. Duct Insulation Compounds: 

1. Certainteed 

2. Johns Manville 

3. Owens-Corning 

4. Or approved equivalent. 

M.   Outdoor Ducting Cover: 

1. Certainteed 

2. Johns Manville 
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3. Owens-Corning 

4. Or approved equivalent. 

 

2.02 FLEXIBLE GLASS WOOL BLANKET 

A. ASTM C553, Type 1, Class B-2; flexible blanket. 

1. 'K' Value: 0.27 BTU*in/(hr*sf*F) at 75 degrees F installed, maximum service 

temperature: 250 degrees F. 

2. Density: 0.75 pounds per cubic foot. 

3. DBDE-free. UL/E validated to be formaldehyde-free. 

4. Vapor Barrier Jacket: FSK aluminum foil reinforced with glass wool yarn and 

laminated to fire resistant Kraft, secured with UL listed pressure sensitive tape or 

outward clinched expanded staples and vapor barrier mastic as needed. 

 

2.03 DUCT LINER 

A. ASTM C1071; flexible blanket. 

1. 'K' Value: ASTM C518, 0.25 BTU*in/(hr*sf*F) at 75 degrees F, maximum service 

temperature: 250 degrees F. 

2. Noise Reduction Coefficient: 0.65 or higher based on ASTM C 423 "Type A 

mounting." 

3. Maximum Velocity on Mat or Coated Air Side: 5,000 FPM. 

4. Adhesive: UL listed waterproof type. 

5. Fasteners: Duct liner galvanized steel pins, welded or mechanically fastened. 

6. Erosion-Resistant Surfaces: UL 181. 

7. ASTM G21 and ASTM G22 Microbial Growth Resistance. 

8. UL GREENGUARD Certified does not support the growth of mold, fungi, or 

bacteria per ASTM C 1338 and meets UL Environment GREENGUARD Microbial 

Resistance Listing per UL 2824- “GREENGUARD Certification Program Method 

for Measuring Microbial Resistance”. DBDE- free. UL/E validated to be 

formaldehyde-free. 
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flexible elastomeric insulation to be used in wet or corrosive environments. Flexible elastomeric thermal 

insulation is not suitable for temperatures lower than minus 70 deg F and higher than 220 deg F. 

2.04 FIRE PROTECTION DUCT WRAP 

A. Firemaster: Thermal Ceramics "Firemaster" duct wrap ceramic wool blanket, minimum 

3-inch thickness, ASTM E119, 2-hour rated assembly. 

B. Fyrewrap: Unifrax "Fyrewrap" duct wrap glass wool blanket, 1.5-inch thickness for 1-

hour rated assembly, 3-inch thickness for 2-hour rated assembly. ASTM E-1119. 

C. Grease Ducts not enclosed in rated shaft: 3M Fire Barrier duct wrap 615+, compliant 

with UL1978, AC101 and ASTM 2336, foil encapsulated. 

2.05 GLASS FIBER PIPE INSULATION 

A. Glass Wool: ASTM C547 Type I and IV; rigid molded, noncombustible. 

1. Thermal Conductivity Value: As indicated in the insulation tables below. 

2. Maximum Service Temperature: 850 degrees F to 1000 degrees F. 

B. Vapor Retarder Jacket: White Kraft paper reinforced with glass wool and bonded to 

aluminum foil, secure with self-sealing longitudinal laps and butt strips or vapor barrier 

mastic. 

2.06 FLEXIBLE ELASTOMERIC PIPE INSULATION 

A. Elastomeric Foam: ASTM C534; flexible, cellular elastomeric, molded or sheet. 

1. Thermal Conductivity Value: As indicated in the insulation tables below. 

2. Maximum Service Temperature of 220 degrees F. 

3. Maximum Flame Spread: 25. 

4. Maximum Smoke Developed: 50 (1-inch thick and below). 

5. Connection: Waterproof vapor retarder adhesive as needed. 

6. UV Protection: UV outdoor protective coating per manufacturer's requirements. 

B. Glue: Contact adhesive specifically manufactured for cementing flexible elastomeric 

foam. 

C. Paint: Nonhardening high elasticity type, specifically manufactured as protective 

covering of flexible elastomeric foam insulation for prevention of degradation due to 

exposure to sunlight and weather. 
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2.07 CALCIUM SILICATE PIPE INSULATION 

A. Hydrous calcium silicate, tested in accordance with ASTM C533 Type I with minimum of 

1200 PSI at 5 percent compression. Field applied jacket, Class II. Maximum 1200 

degrees F temperature limit. Thermal conductivity as indicated in the insulation tables 

below. 

2.08 CELLULAR GLASS PIPE INSULATION 

A. Cellular Glass Insulation: Foamglass pipe insulation fabricated in accordance with ASTM 

C552 and C585. Thermal conductivity as indicated in the insulation tables below. 

2.09 GLASS MINERAL WOOL EQUIPMENT INSULATION 

A. Flexible Glass Mineral Wool Blanket: ASTM C612; flexible. 

1. Thermal Conductivity Value: As indicated in the insulation tables below. 

2. Maximum Service Temperature: 450 degrees F. 

2.10 JACKETING 

A. Canvas Jacket: UL listed fabric, 6 ounce/sq.yd., plain weave cotton treated with dilute 

fire retardant lagging adhesive. 

B. PVC preformed molded insulation covers. Zeston or approved equivalent. 

C. Aluminum Jacket: 0.016-inch-thick sheet, (smooth/embossed) finish, with longitudinal 

slip joints and 2-inch laps, die-shaped fitting covers with factory attached protective liner. 

D. Stainless Steel Jacket: Type 304 stainless steel, 0.010-inch, smooth finish. 

2.11 ACCESSORIES 

A. Equipment Insulation Jacketing: Presized glass cloth, not less than 7.8 ounces/sq.yd., 

except as otherwise indicated. Coat with gypsum-based cement. 

B. Equipment Insulation Compounds: Provide adhesives, cement, sealers, mastics and 

protective finishes as recommended by insulation manufacturer for applications 

indicated. 

C. General: Provide staples, bands, wire, wire netting, tape corner angles, anchors, stud 

pins and metal covers as recommended by insulation manufacturer for applications 

indicated. Accessories, i.e., adhesives, mastics, cements and tape to have the same 

flame and smoke component ratings as the insulation materials with which they are 

used. Shipping cartons to bear a label indicating that flame and smoke ratings do not 

exceed those listed above. Provide permanent treatment of jackets or facings to impart 
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flame and smoke safety. Provide non-water soluble treatments. Provide UV protection 

recommended by manufacturer for outdoor installation. 

2.12 DUCT INSULATION ACCESSORIES 

A. Staples, bands, wires, tape, anchors, corner angles and similar accessories as 

recommended by insulation manufacturer for applications indicated. 

2.13 DUCT INSULATION COMPOUNDS 

A. Cements, adhesives, coatings, sealers, protective finishes and similar accessories as 

recommended by insulation manufacturer for applications indicated. 

2.14 OUTDOOR DUCTING COVER 

A. Aluminum Jacket: 0.016-inch-thick sheet, smooth/embossed finish, with longitudinal slip 

joints and 2-inch laps. 

B. Non-water vapor retarder, nonburning, weatherproof coating for use over insulation 

where "breathing" is required. 

C. UV resistant polyvinyl chloride covering with joints secured and sealed. 

PART 3 – EXECUTION 

3.01 GENERAL INSTALLATION REQUIREMENTS 

A. Verification of Conditions: 

1. Do not apply insulation until pressure testing and inspection of ducts and piping 

has been completed. 

2. Examine areas and conditions under which duct and pipe insulation will be 

installed. Do not proceed with work until unsatisfactory conditions have been 

corrected. 

B. Preparation: Clean and dry surfaces to be insulated. 

C. Installation: 

1. Insulation: Continuous through walls, floors and partitions except where noted 

otherwise. 

2. Piping and Equipment: 

a. Install insulation over clean, dry surfaces with adjoining sections firmly butted 

together and covering surfaces. Fill voids and holes. Seal raw edges. Install 

insulation in a manner such that insulation may be split, removed, and 
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reinstalled with vapor barrier tape on strainer caps and unions. Do not install 

insulation until piping has been leak tested and has passed such tests. Do 

not insulate manholes, equipment manufacturer's nameplates, handholes, 

and ASME stamps. Provide beveled edge at such insulation interruptions. 

Repair voids or tears. 

b. Cover insulation on pipes above ground, outside of building, with aluminum 

jacketing. Position seam on bottom of pipe. 

D. Provide accessories as required. See Part 2 Article "Accessories" above. 

E. Protection and Replacement: Installed insulation during construction. Replace damaged 

insulation which cannot be repaired satisfactorily, including units with vapor barrier 

damage and moisture saturated units. 

F. Labeling and Marking: Provide labels, arrows and color on piping and ductwork. Attach 

labels and flow direction arrows to the jacketing per Section 23 05 53, Identification for 

HVAC Piping, Ductwork and Equipment. 

G. Ductwork: 

1. Install insulation in conformance with manufacturer's recommendations to 

completely cover duct. 

2. Butt insulation joints firmly together and install jackets and tapes smoothly and 

securely. 

3. Apply duct insulation continuously through sleeves and prepared openings, except 

as otherwise specified. Apply vapor barrier materials to form complete unbroken 

vapor seal over insulation. 

4. Coat staples and seals with vapor barrier coating. 

5. Cover breaks in jacket materials with patches of same material as vapor barrier. 

Extend patches not less than 2-inches beyond break or penetration on all 

directions and secure with adhesive and staples. Seal staples and joints with vapor 

barrier coating. 

6. Fill jacket penetrations. i.e., hangers, thermometers and damper operating rods, 

and other voids in insulation with vapor barrier coating. Seal penetration with vapor 

barrier coating. Insulate hangers and supports for cold duct in un-conditioned 

spaces to extent to prevent condensation on surfaces. 

7. Seal and flash insulation terminations and pin punctures with reinforced vapor 

barrier coating. 
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8. Continue insulation at fire dampers and fire/smoke dampers up to and including 

those portions of damper frame visible at outside of the rated fire barrier. Insulating 

terminations at fire dampers in accordance with this Section. 

9. Do not conceal duct access doors with insulation. Install insulation terminations at 

access door in accordance with this Section. 

H. Insulated Pipe Exposed to Weather: Where piping is exposed to weather, cover 

insulation with aluminum jacket. Seal watertight jacket per manufacturer's 

recommendations. Install metal jacket with 2-inch overlap at longitudinal and butt joints 

with exposed lap pointing down. Secure jacket with stainless-steel draw bands 12-inches 

on center and at butt joints. 

I. Insulation Shields: Provide hangers and shields (18 gauge minimum) outside of 

insulation for cold piping (<60 degrees F). Hot water piping hangers may penetrate 

insulation to contact pipe directly. Provide 18-inch long, non-compressible insulation 

section at insulation shields for lines 2-inches and larger (hot and cold) piping. 

3.02 FLEXIBLE GLASS WOOL BLANKET 

A. Install insulation in conformance with manufacturer's recommendations and 

requirements. 

B. Duct Wrap: Cover air ducts per insulation table except ducts internally lined where 

internal duct lining is adequate to achieve adequate insulating values to meet local 

Energy Codes (indicate on shop drawings, locations where duct wrap is planned to be 

omitted and indicate internal duct lining insulating values to confirm they will meet the 

Energy Code.) Wrap tightly with circumferential joints butted and longitudinal joints 

overlapped minimum of 2-inches. On ducts over 24-inches wide, additionally secure 

insulation with suitable mechanical fasteners at 18- inches on center. Circumferential 

and longitudinal joints stapled with flare staples 6-inches on center and covered with 3-

inch wide, foil reinforced tape. 

3.03 DUCT LINER 

A. Install insulation in conformance with manufacturer's recommendations and 

requirements. 

B. Duct Liners: Mat finish surface on air stream side. Secure insulation to cleaned sheet 

metal duct with continuous (minimum 90) percent coat of adhesive. Secure liner with 

mechanical fasteners 15-inches on center or per manufacturer requirements. Accurately 

cut liner and thoroughly coat ends with adhesive. Butt joints tightly. Top and bottom 

Sections of insulation overlap sides. Factory/field coat exposed edges. Metal nosing for 

exposed leading or transverse edges and when velocity exceeds 3500 FPM or 

manufacturer rating on exposed edges. Keep duct liner clean and free from dust. At 

completion of project, vacuum duct liner if it is dirty or dusty. Do not use small pieces. If 

insulation is installed without horizontal, longitudinal, and end joints butted together, 
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installation will be rejected and work removed and replaced with work that conforms to 

this Specification. 

3.04 FLEXIBLE ELASTOMERIC DUCT INSULATION 

A. Install insulation in conformance with manufacturer's recommendations and 

requirements. 

3.05 FIRE PROTECTION DUCT WRAP 

A. Install insulation in conformance with manufacturer's recommendations and 

requirements. 

B. Coordinate layers of wrap and thickness with required enclosure rating. 

C. Minimum 3-inch overlap required on joints. 

D. Cut edges and joints sealed with aluminum foil tape. 

E. Install according to manufacturer's recommendations to maintain UL installation 

requirements. 

F. Provide manufacturer's insulation system over duct access doors without impeding 

access. 

G. Provide fire wrap on makeup air duct connections to hood within 18-inches of 

combustible construction. 

3.06 GLASS WOOL PIPE INSULATION 

A. See General Installation Requirements above. 

B. Install insulation in conformance with manufacturer's recommendations and 

requirements. 

C. Lap seal insulation with waterproof adhesive. Do not use staples or other methods of 

attachment which would penetrate vapor barrier. Apply fitting covers with seated tacks 

and vapor barrier tape. 

D. Apply insulation to pipe and seal with self-sealing lap. Use self-sealing butt strips to seal 

butt joints. Insulate fittings, valves and unions with single or multiple layers of insulation 

and cover to match pipe or use preformed PVC molded insulation covers. 

3.07 FLEXIBLE ELASTOMERIC PIPE INSULATION 

A. Flexible Elastomeric Insulation: 
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1. Slip insulation on pipe prior to connection. Butt joints sealed with manufacturer's 

adhesive. Insulate fitting with miter-cut pieces. Cover insulation exposed to 

weather and below grade with two coats of finish as recommended by 

manufacturer. 

B. Flexible Elastomeric Tubing: 

1. Flexible Elastomeric Tubing: Slip insulation over piping or, if piping is already 

installed, slit insulation and snap over piping. Joints and butt ends must be 

adhered with 520 adhesive. 

C. See General Installation Requirements above. 

D. Install insulation in conformance with manufacturer's recommendations and 

requirements. 

E. Slip insulation on pipe prior to connection. Butt joints sealed with manufacturer's 

adhesive. Insulate fitting with miter-cut pieces. Cover insulation exposed to weather and 

undergrade with two coats of finish as recommended by manufacturer. 

F. Install in accordance with manufacturer's instructions for below grade installation. 

3.08 CALCIUM SILICATE 

A. Install in accordance with manufacturer's instructions. Seal canvas jacket tight to 

insulation at lap joints. Continuous insulation over pipe, fittings and supports or hangers. 

No gaps permitted. 

B. See General Installation Requirements above. 

C. Install in accordance with manufacturer's instructions for below grade installation. 

3.09 CELLULAR GLASS 

A. See General Installation Requirements above. 

B. Install in accordance with manufacturer's instructions. 

C. Foamglass Insulation: Install in accordance with manufacturer's instructions for below 

grade installation and exposed weather installation with jacketing. 

D. Install in accordance with manufacturer's instructions for below grade installation. 

3.10 GLASS MINERAL WOOL EQUIPMENT INSULATION 

A. See General Installation Requirements above. 

B. Install in accordance with manufacturer's instructions. 
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C. Storage Tanks: Cover with glass mineral wool, 2-inches thick. Finish with canvas jacket 

and adhesive. Overlap joints minimum of 4-inches. Apply two coats latex paint; color 

selected by Architect. 

3.11 JACKETING 

A. See General Installation Requirements above. 

B. Install in accordance with manufacturer's instructions. 

3.12 ACCESSORIES 

A. Install insulation in conformance with manufacturer's instructions, recommendations and 

requirements. 

B. See General Installation Requirements above. 

C. Provide and install accessories for all insulation types listed in this Section. 

3.13 DUCT INSULATION ACCESSORIES 

A. Install insulation in conformance with manufacturer's recommendations and 

requirements. 

3.14 DUCT INSULATION COMPOUNDS 

A. Install insulation in conformance with manufacturer's recommendations and 

requirements. 

3.15 OUTDOOR DUCTING COVER 

A. Install insulation in conformance with manufacturer's recommendations and 

requirements. 

B. Outdoor Duct Exposed to Weather: 

1. Install jacket with brakes/slope to prevent standing water on duct. Use weatherable 

components. 

2. Weatherproof seal at joints and seams. Minimum 2-inch overlap. 

3. Label jacket every 6-feet and within 2-feet of building penetrations and equipment 

connections: "Do not stand or place equipment on duct." 

END OF SECTION 
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DIVISION 23 

HVAC 

(Filed Sub Bid Required) 

SECTION 23 09 00 

HVAC AUTOMATIC TEMPERATURE CONTROLS 

PART 1 - GENERAL 

1.01 FILED SUB-BID REQUIREMENTS 

A. This entire Section shall be the responsibility of the AUTOMATIC TEMPERATURE 

CONTROLS SUB-SUBCONTRACTOR and is part of the entry for Automatic Temperature 

Controls in paragraph E of the Form for Sub-bid for Heating, Ventilation, and Air 

Conditioning. 

1.02 REQUIREMENTS 

A. General: The Building management system (BMS) system shall consist of a high-speed, 

peer-to-peer network of DDC controllers, a control system server, and a web-based 

operator interface. 

B. System software shall be based on a server/thin-client architecture, designed around the 

open standards of web technology.  The control system server shall be accessed using a 

Web browser over the control system network, which shall be comprised of a local area 

network.  The server shall also act as a “workstation” when running as a server/client 

platform.  Additional clients shall have concurrent access to the “workstation” in this mode 

C. The intent of the thin-client architecture is to provide operators complete access to the 

control system via a Web browser.  No special software other than a Web browser shall 

be required to access graphics, point displays, and trends, configure trends, configure 

points and controllers, or to download programming into the controllers.  

D. System shall use BACnet protocol for communication between the control modules and 

web server.  Communication between the web server and the user’s browser shall be 

HTTP or HTTPS protocol utilizing HTML5.  Use of Adobe Flash technology is not 

acceptable.  

E. The Automatic Temperature Controls (ATC) CONTRACTOR shall furnish and install all 

HVAC ATC components and accessories in accordance with the Specifications. 

F. All labor, material, equipment, and software not specifically referred to herein or on the 

plans, which are required to meet the functional intent of this specification, shall be 

provided without additional cost to the OWNER 
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G. ATC control systems indicated on the Drawing or Specifications and control devices such 

as thermostats, sensors, actuators, etc shall be supplied, mounted, wired, and terminated 

by the ATC SUB-SUBCONTRACTOR.  The ATC SUB-SUBCONTRACTOR shall size and 

provide low voltage transformers where required.  

H. Wiring and Conduit 

1. All 480V 3-phase wiring and conduit as well as all 120V power supply wiring and 

conduit to HVAC control panels shall be provided under Division 26 – Electrical by 

the ELECTRICAL SUBCONTRACTOR. 

2. 120V and 24V control wiring and conduits between HVAC Control Panels and other 

HVAC control panels, field devices, instruments, and dampers shall be installed and 

terminated by the ATC SUB-SUBCONTRACTOR. 

3. Conduit and wires between HVAC control panels and non-HVAC equipment and 

control panels (SCADA, FACP, etc) shall be provided under Division 26 – Electrical 

and provided by the ELECTRICAL SUBCONTRACTOR.  Wire termination in HVAC 

control panels shall be provided by the ATC SUB-SUBCONTRACTOR and 

terminations for non-HVAC control panels shall be provided by the ELECTRICAL 

SUBCONTRACTOR.  Wiring and terminations shall meet all requirements of 

Division 26. 

1.03 RELATED SECTIONS 

A. Section 00 72 00 - General Conditions 

B. Section 01 33 00 – Submittal Procedures 

C. Section 01 73 23 – Anchorage and Bracing of Non-Structural Components 

D. Section 01 75 00 - Checkout and Startup Procedures 

E. Section 01 78 23 – Operation and Maintenance Data 

F. Section 01 79 00 – Instruction of Owner’s Personnel 

G. Section 23 00 00 – Basic HVAC Requirements 

H. Section 23 05 53 – Identification for HVAC 

I. Section 23 05 93 – HVAC Balancing 

J. Section 23 34 00 – HVAC Fans 

K. Section 23 74 00 – Air-Source Heat Pump Heating and Ventilating Units 

L. Section 23 74 01 – Air-Source Heat Pump Dedicated Outdoor Air System Units 
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M. Section 23 82 19 – Blower Coil Units 

N. Section 23 82 39 – Electric Heating Equipment 

O. Section 23 84 16 – Dehumidification Units 

1.04 DEFINITIONS 

A. Adjustable (adj.):  Adjustable by the end user, through the supplied user interface.   

B. Advanced Application Controllers (AACs):  A fully programmable control module.  This 

control module may be capable of some of the advanced features found in Building 

Controllers (storing trends, initiating read & write requests, etc.) but it does not serve as 

a master controller.  Advanced Application Controllers may reside on either the 

Ethernet/IP backbone or on a subnet. 

C. Web Services:  Web services are a standard method of exchanging data between 

computer systems using the XML (extensible markup language) and SOAP (simple 

object access protocol) standards.  Web services can be used at any level within a 

Building Management System (BMS), but most commonly they are used to transfer data 

between BMS using different protocols or between a BMS and a non-BMS system such 

as a tenant billing system or a utility management system. 

D. Application Specific Controllers (ASCs): A pre-programmed control module which is 

intended for use in a specific application.  ASCs may be configurable, in that the user 

can chose between various pre-programmed options, but it does not support full custom 

programming.  ASCs are often used on terminal equipment such as VAV boxes or fan 

coil units. 

E. BACnet Interoperability Building Blocks (BIBB): A BIBB defines a small portion of 

BACnet functionality that is needed to perform a particular task.  BIBBS are combined to 

build the BACnet functional requirements for a device in a specification.   

F. BACnet/BACnet Standard:  BACnet communication requirements as defined by the 

latest version of ASHRAE/ANSI 135 and approved addenda.   

G. Building Controllers (BCs):  A fully programmable control module which is capable of 

storing trends and schedules, serving as a router to devices on a subnet, and initiating 

read and write requests to other controllers.  Typically this controller is located on the 

Ethernet/IP backbone of the BMS.  In many vendors’ architectures a Building Controller 

will serve as a master controller, storing schedules and trends for controllers on a subnet 

underneath the Building Controller. 

H. Control Systems Server: A computer(s) that maintain(s) the systems configuration and 

programming database. 

I. Controller:  Intelligent stand-alone control device.  Controller is a generic reference to 

building controllers, custom application controllers, and application specific controllers. 
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J. Direct Digital Control: Microprocessor-based control including Analog/Digital conversion 

and program logic. 

K. Gateway:  Bi-directional protocol translator connecting control systems that use different 

communication protocols. 

L. Integrate:  The physical connections from a control system to all specified equipment 

through an interface as required to allow the specified control and monitoring functions 

of the equipment to be performed via the control system.   

M. Interface:  The physical device required to provide integration capabilities from an 

equipment vendor’s product to the control system.  The equipment vendor most normally 

furnishes the interface device.  An example of an interface is the chilled water 

temperature reset interface card provided by the chiller manufacturer in order to allow 

the control system to integrate the chilled water temperature reset function into the 

control system. 

N. Local Area Network:  Computer or control system communications network limited to 

local building or campus. 

O. Loop or control loop:  Most commonly a PID control loop.  Typically a control loop shall 

include a setpoint, an input which is compared to the setpoint, and an output which 

controls some action based upon the difference between the input and the setpoint.  A 

PID control loop will also include gains for the proportional, integral, and derivative 

response as well as an interval which controls how frequently the control loop updates 

its output.  These gains may be adjustable by the end user for control loop “tuning,” but 

in self-tuning control loops or loops which have been optimized for a specific application 

the gains may not be adjustable. 

P. Master-Slave/Token Passing (MS/TP):  Data link protocol as defined by the BACnet 

standard. 

Q. Point-to-Point:  Serial communication as defined in the BACnet standard. 

R. Primary Controlling LAN:  High speed, peer-to-peer controller LAN connecting BCs and 

optionally AACs and ASCs.  Refer to System Architecture below. 

S. Protocol Implementation Conformance Statement (PICS):   A written document that 

identifies the particular options specified by BACnet that are implemented in a device. 

T. Router:  A device that connects two or more networks at the network layer. 

U. Trend:  The control system shall be configured to collect and display a trend log of this 

object.  The trending interval shall be no less than one sample every 5 minutes.  

(Change of Value trending, where a sample is taken every time the value changes by 

more than a user-defined minimum, is an acceptable alternative.) 
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1.05 QUALITY ASSURANCE 

A. Installer and Manufacturer Qualifications 

1. Installer shall have an established working relationship with the Control System 
Manufacturer and have, as a minimum, 5 years demonstrated experience with 
installation and support of the manufacturer’s product 

2. Installer shall have successfully completed Control System Manufacturer’s control 
system training. Upon request, Installer shall present record of completed training 
including course outlines.   

1.06 CODES AND STANDARDS   

A. Work, materials, and equipment shall comply with the most restrictive of local, state, and 
federal authorities’ codes and ordinances for these plans and specifications. As a 
minimum, the installation shall comply with current editions in effect 30 days prior to 
receipt of bids of all applicable codes and standards. 

1.07 SYSTEM PERFORMANCE 

A. Performance Standards.  System shall conform to the following minimum standards over 
network connections.  Systems shall be tested using manufacturer’s recommended 
hardware and software for display through the user’s web browser. 

1. Graphic Display.  A graphic with 20 dynamic points shall display with current data 
within 10 sec. 

2. Graphic Refresh.  A graphic with 20 dynamic points shall update with current data 
within 8 sec. and shall automatically refresh every 15 sec. 

3. Configuration and Tuning Screens.  Screens used for configuring, calibrating, or 
tuning points, PID loops, and similar control logic shall automatically refresh within 
6 sec.  

4. Object Command.  Devices shall react to command of a binary object within 2 sec. 
Devices shall begin reacting to command of an analog object within 2 sec.  

5. Alarm Response Time. An object that goes into alarm shall be annunciated at the 
browser within 30 sec.  

6. Program Execution Frequency.  Custom and standard applications shall be 
capable of running as often as once every 5 sec.  

7. Performance. Programmable controllers shall be able to completely execute DDC 
PID control loops at a frequency adjustable down to once per sec. Select 
execution times consistent with the mechanical process under control. 

8. Multiple Alarm Annunciation.  Each user, connected to network accessing the 
system through their browser (workstation), shall receive alarms within 5 seconds 
of one another. 
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9. Control Stability and Accuracy.  Control loops shall maintain measured variable at 
setpoint within tolerances shown in table below: 

 

 

Controlled Variable Control Accuracy Range of Medium 

Air Pressure 
±0.2 in. w.g. 2.1 to 6 in. w.g. 

±0.01 in. w.g. -1 to 2 in. w.g. 

Airflow ±10% of full scale 

  
Space Temperature ±1.0ºF 

Duct Temperature ±1.0ºF 

Humidity ±5% RH 

Fluid Pressure 
±1.5 psi 1–150 psi 

±1.0 in. w.g 0–50 in. w.g. differential 

 

1.08 SUBMITTALS 

A. Product Data and Shop Drawings:  The ATC SUB-SUBCONTRACTOR shall provide 
shop drawings and product data on hardware, software, and equipment to be installed or 
provided.  No work may begin on any segment of this project until submittals have been 
approved for conformity with design intent.  The submittal data shall be in PDF file 
formats.  The shop drawings shall be formatted to fit on 11" x 17" pages and 
hardware/software product data shall be formatted to fit on 8.5" x 11" pages.  When 
manufacturer’s cutsheets apply to a product series rather than a specific product, the 
data specifically applicable to the project shall be highlighted, or non-applicable data 
shall be crossed out.  Each submitted piece of literature and drawing shall clearly 
reference the specification and/or drawing that the submittal is to cover.  General 
catalogs shall not be accepted as cutsheets to fulfill submittal requirements.  Select and 
show submittal quantities appropriate to scope of work.  Submittal approval does not 
relieve ATC SUB-SUBCONTRACTOR of responsibility to supply sufficient quantities to 
complete work.  Submittals shall be provided within 12 weeks of the contract award.  
Submittals shall include:   

1. DDC System Hardware 

a. A complete bill of materials to be used indicating quantity, manufacturer, 
model number, and relevant technical data of equipment to be used. 
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b. Manufacturer’s description and technical data such as performance curves, 
product specifications, and installation and maintenance instructions for 
items listed below and for relevant items not listed below: 

1) Direct digital controllers (controller panels) 

2) Transducers and transmitters 

3) Sensors (including accuracy data) 

4) Actuators 

5) Valves 

6) Relays and switches 

7) Pilot lights 

8) Control panels 

9) Power supplies 

10) Batteries 

11) Operator interface equipment 

12) Wiring 

c. Wiring diagrams and layouts for each control panel. Show termination 
numbers. 

d. Schematic diagrams for all field sensors and controllers.  Provide floor plans 
of all sensor locations and control hardware.  Riser diagrams showing 
control network layout, communication protocol, and wire types. 

2. Central System Hardware and Software 

a. A complete bill of material of equipment used indicating quantity, 
manufacturer, model number, and relevant technical information. 

b. Manufacturer’s description and technical data such as product specifications 
and installation and maintenance instructions for items listed below and for 
relevant items furnished under this contract not listed below: 

1) Central Processing Unit (CPU) or web server 

2) Monitors 

3) Keyboards 

4) Power supplies 
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5) Battery backups 

6) Interface equipment between CPU or server and control panels 

7) Operating System software – web server 

8) Color graphic software 

9) Third-party software 

c. Schematic diagrams for all control, communication, and power wiring.  Provide 
a schematic drawing of the central system installation.  Label all cables and 
ports with computer manufacturers’ model numbers and functions.  Show 
interface wiring to control system. 

d. Network riser diagrams of wiring between central control unit and control 
panels. 

3. Controlled Systems 

a. Riser diagrams showing control network layout, communication protocol, and 
wire types. 

b. A schematic diagram of each controlled system.  The schematics shall have 
all control points labeled with point names shown or listed.  The schematics 
shall graphically show the location of all control elements in the system. 

c. A schematic wiring diagram of each controlled system.  Label control 
elements and terminals.  Where a control element is also shown on control 
system schematic, use the same name.  

d. An instrumentation list (Bill of Materials) for each controlled system.  List 
each control system element in a table.  Show element name, type of device, 
manufacturer, model number, and product data sheet number. 

e. A mounting, wiring, and routing plan-view drawing.  The design shall take 
into account HVAC, electrical and other systems’ design and elevation 
requirements. The drawing shall show the specific location of all concrete 
pads and bases and any special wall bracing for panels to accommodate this 
work. 

f. A complete description of the operation of the control system, including 
sequences of operation.  The description shall include and reference a 
schematic diagram of the controlled system. 

g. A point list for each control system.  List I/O points and software points 
required to provide specified sequence of operations.  Indicate alarmed and 
trended points. 

h. Panel cooling calculations shall be provided for each enclosure.  The 
calculations shall demonstrate whether supplemental cooling requirements 
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are needed and if the furnished cooling system is sufficient for the thermal 
load.   

4. Quantities of items submitted shall be reviewed but are the responsibility of the 
ATC SUB-SUBCONTRACTOR 

5. BACnet Protocol Implementation Conformance Statement (PICS) for each 
submitted type of controller and operator interface. 

B. Project Documentation 

1. Upon completion of installation, submit record (as-built) documents for approval 
before final completion.  The record documents shall be in PDF file formats except 
as noted below.  Programs and other software related items shall be stored on 
thumb drive or external solid state hard drive of sufficient size and turned over to 
the OWNER at the completion of the project.  Record documentation shall include 
the following: 

a. Project Record Drawings.  

b. Testing and Commissioning Reports and Checklists.  

c. Operation and Maintenance (O&M) Manual.  

d. As-built versions of submittal product data.  

e. Names, addresses, and telephone numbers of installing contractors and 
service representatives for equipment and control systems. 

f. Operator’s manual with procedures for operating control systems: logging on 
and off, handling alarms, producing point reports, trending data, overriding 
computer control, and changing setpoints and variables. 

g. Programming manual or set of manuals with description of programming 
language and syntax, of statements for algorithms and calculations used, of 
point database creation and modification, of program creation and 
modification, and of editor use. 

h. Engineering, installation, and maintenance manual or set of manuals that 
explains how to design and install new points, panels, and other hardware; 
how to perform preventive maintenance and calibration; how to debug 
hardware problems; and how to repair or replace hardware. 

i. Documentation of programs operating in the system and object database 
that can be viewed using technician software tools furnished with system.   

j. Graphic files, programs, and database to be viewed using technician 
software tools furnished with system. 

k. List of recommended spare parts with part numbers and suppliers. 
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l. Complete original-issue documentation, installation, and maintenance 
information for furnished third-party hardware including computer equipment 
and sensors. 

m. Complete original-issue copies of furnished software, including operating 
systems, custom programming language, operator workstation or web server 
software, and graphics software. 

n. Licenses, guarantees, and warranty documents for equipment and systems. 

o. Recommended preventive maintenance procedures for system components, 
including schedule of tasks such as inspection, cleaning, and calibration; 
time between tasks; and task descriptions. 

1.09 WARRANTY 

A. Warrant work as follows: 

1. Warrant labor and materials for specified control system free from defects for a 
period of 12 months after final acceptance.  Control system failures during 
warranty period shall be adjusted, repaired, or replaced at no additional cost or 
reduction in service to the OWNER.  Response during normal business hours shall 
be within 24 hours of Owner’s warranty service request. 

2. Work shall have a single warranty date, even if OWNER receives beneficial use 
due to early system start-up.  If specified work is split into multiple contracts or a 
multi-phase contract, each contract or phase shall have a separate warranty start 
date and period. 

3. If the engineer determines that equipment and systems operate satisfactorily at the 
end of final start-up, testing, and commissioning phase, the OWNER or their 
designated representative will certify in writing that control system operation has 
been tested and accepted in accordance with the terms of this specification. Date 
of acceptance shall begin the warranty period.  

4. All Manufacturer’s software/firmware for web server/workstation and controllers 
shall be updated to the latest versions that are available from the manufacturer 
within 30 days from the date of end of the warranty.  These updates shall be 
installed and checked out before the end of the warranty. 

5. Provide updates to web server software, project-specific software, graphic 
software, database software, and firmware that resolve the contractor-identified 
software deficiencies at no charge during warranty period.  Do not install updates 
or upgrades without the OWNER’S written authorization. 

6. Exception: ATC SUB-SUBCONTRACTOR shall not be required to warrant reused 
devices except those that have been rebuilt or repaired and factory recertified.  
Installation labor and materials shall be warranted.  The ATC SUB-
SUBCONTRACTOR shall demonstrate the operable condition of reused devices at 
time of OWNER’S acceptance. 
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1.10 OWNERSHIP OF PROPRIETARY MATERIAL 

A. Project-specific software and documentation shall become the OWNER’S property.  This 
includes, but is not limited to: 

1. Graphics  

2. Record drawings 

3. Database 

4. Application programming code 

5. Documentation 

 

1.11 PRODUCTS FURNISHED BY OTHERS AND INTEGRATED INTO BMS  

A. General:  The BMS shall be capable of integrating to any third party equipment using the 
following standard open protocols: 

1. BACnet (IP, SC, Arcnet, or MS/TP) 

2. Modbus (RTU or IP) 

B. The third party equipment provider shall provide the details of the proposed interface 
including PICS for BACnet equipment, hardware and software identifiers for the interface 
points, network identifiers, wiring requirements, communication speeds, and required 
network accessories.  

C. The third party equipment provider is responsible for furnishing and installing their 
interface pre-programmed and configured with the correct parameters to integrate with 
the BMS. These parameters include, but are not limited to the following:  

1. Communication protocol 

2. Correct communication protocol baud rate 

3. Points required to be viewed through the BMS.  This includes ensuring the points 
are “in service” and visible to the BMS.  

4. Addressing of controller/interface.  The BMS provider shall furnish the address. 

1.12 BMS SUPPLIER 

A. The BMS system shall be furnished by one of the following: 
1. Automated Logic (Basis of Design) 

2. Beckhoff 

3. Carrier Corp. 
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4. Or Equal 

PART 2 - PRODUCTS 

2.01 MATERIALS 

A. Use new products the manufacturer is currently manufacturing and selling for use in new 
installations.  Do not use this installation as a product test site unless explicitly approved 
in writing by the OWNER.   

2.02 COMMUNICATION  

A. Control products, communication media, connectors, repeaters, hubs, and routers shall 
comprise a BACnet internetwork.  Controller and operator interface communication shall 
conform to ANSI/ASHRAE Standard 135, BACnet. 

B. All IP based controllers shall be capable of providing IPv4 or IPv6 protocol standards as 
defined by the Internet Data Communications Standard.  

C. The BMS contractor shall provide all communication media, connectors, repeaters and 
network switches/routers, and network devices necessary to provide a complete and 
workable control network.  

D. Each controller shall have a communication port for temporary connection to a laptop 
computer or other operator interface.  Connection shall support memory downloads and 
other commissioning and troubleshooting operations. 

E. Internetwork operator interface and value passing shall be transparent to internetwork 
architecture. 

1. An operator interface connected to a controller shall allow the operator to interface 
with each internetwork controller as if directly connected.  Controller information 
such as data, status, and control algorithms shall be viewable and editable from 
each internetwork controller. 

2. Inputs, outputs, and control variables used to integrate control strategies across 
multiple controllers shall be readable by each controller on the internetwork.  
Program and test all cross-controller links required to execute specified sequences 
of operations. An authorized operator shall be able to edit cross-controller links by 
typing a standard object address or by using a point-and-click interface. 

F. Building Control Panels and Controllers with real-time clocks shall use the BACnet Time 
Synchronization service.  The BMS shall automatically synchronize system clocks daily 
from an operator-designated device via the internetwork. The system shall automatically 
adjust for daylight saving and standard time as applicable. 

G. The BMS shall be expandable to at least twice the required BACnet objects. No 
additional licensing/software fees shall be required to add controllers, associated 
devices, and wiring.   
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H. The BMS shall support Web services data exchange with any other system that 
complies with XML (extensible markup language) and SOAP (simple object access 
protocol) standards.  Web services support shall as a minimum be provided at the 
workstation or web server level and shall enable data to be read from or written to the 
system. 

1. BMS shall support Web services read data requests by retrieving requested trend 
data or point values (I/O hardware points, analog value software points, or binary 
value software points) from any system controller or from the trend history 
database.  

2. BMS shall support Web services write data request to each analog and binary 
object that can be edited through the system operator interface by downloading a 
numeric value to the specified object.  

3. For read or write requests, the BMS shall require user name and password 
authentication and shall support TLS (Transport Layer Security) or equivalent data 
encryption.   

4. BMS shall support discovery through a Web services connection or shall provide a 
tool available through the Operator Interface that will reveal the path/identifier 
needed to allow a third party Web services device to read data from or write data to 
any object in the system which supports this service. 

2.03 OPERATOR INTERFACE 

A. Operator Interface.  The web server shall reside on a high-speed network with the 
building controllers.  Web pages generated by this server shall be compatible with the 
latest versions of Microsoft Edge, Google Chrome, Mozilla Firefox, and Apple Safari 
browsers.   Any of these supported browsers connected to the server shall be able to 
access all system information.  Mobile devices shall be recognized by the web server 
and shall supply the appropriate system content as needed.  The Operator Interface 
(web server with client devices) shall conform to the BACnet Operator Workstation (B-
OWS) or BACnet Advanced Workstation (B-AWS) device profile as specified in 
ASHRAE/ANSI 135 BACnet Annex L.  This includes the ability to configure and/or 
reconfigure the system from the client device (change programs, graphics, labels, etc.).    

B. Communication.  Web server and controllers shall communicate using the BACnet 
protocol.  Web server and control network backbone shall communicate using ISO 8802-
3 (Ethernet) Data Link/Physical layer protocol and BACnet/IP addressing as specified in 
ANSI/ASHRAE 135, BACnet Annex J. Communication between the web server and 
client (workstation) shall be HTTP or HTTPS protocol utilizing HTML5 language.  Use of 
Adobe Flash in any part of the communication infrastructure is not acceptable. 

C. Hardware 

1. Web server and/or workstation.  Industry-standard hardware shall meet or exceed 
DDC system manufacturer’s recommended specifications and shall meet response 
times specified elsewhere in this document.  The web server may also be 
configured in client/server fashion to accommodate a “workstation” definition.  In 
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“workstation” configuration, the workstation shall perform as a server supplying 
additional clients as needed. The following hardware requirements apply: 

a. System storage shall have sufficient memory to accommodate: 

1) All required system software. 

2) A DDC database to accommodate, as a minimum, twice the size of the 
delivered system database. 

3) Two years of archival trend data based on the points specified to be 
trended at their specified trend intervals. 

b. Provide additional hardware (communication ports, video drivers, network 
interface cards, cabling, etc.) to facilitate all control functions and software 
requirements specified for the DDC system. 

c. Minimum hardware configuration shall include the following: 

1) Quad Core Processor  

2) 4-24 GB RAM (size dependent on size of system) 

3) 500 GB hard disk providing data at 3.0 Gb/sec (size dependent on 
historical data storage requirements) 

4) 16x DVD+/-RW drive 

5) Qwerty Keyboard 

6) Optical Mouse 

7) 24-inch LED Color monitor with 75Hz refresh rate and 1080P 
resolution to provide a minimum screen resolution of 1920 x 1080 
pixels.  

8) Serial (USB) and network communication ports, with cables as 
required for proper DDC system operation 

D. System Software 

1. Operating System.  Web server shall have an industry-standard professional-
grade operating system.  Operating system shall meet or exceed the BMS 
manufacturer’s minimum requirements to support their software.  Acceptable 
systems include Microsoft Windows 10, Windows Server 2020, and Red Hat 
Enterprise Linux 8.3.  

2. Security.  The web server application shall support Transport Layer Security (TLS) 
1.3 capable of encryption of up to 256 bit elliptical curve for transmitting private 
information over the Internet using HTTPS.  Additionally, the web server shall have 
SHA-2 certificate support capability. 
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3. Database.  BMS shall support any JDBC (Java DataBase Connectivity) compliant 
engine.  This includes: MS SQL, My SQL, Apache Derby, PostgreSQL and Oracle.      

4. The BMS shall allow an unlimited number of concurrent users. 

5. The BMS manufacturer shall provide all software and tools necessary to provide 
the following capabilities: 

a. Create and/or edit any programming used in controllers 

b. Create and/or edit any graphics used in the system 

c. Software shall not be subscription based and shall be given to OWNER at 
time of turnover. 

d. The OWNER shall have the ability to install software on a minimum of five (5) 
additional owner furnished computers without additional licenses or fees. 

2. System Graphics.  The operator interface software shall be graphically based 
and shall include at least one graphic per piece of equipment or occupied zone, 
graphics for each chilled water and hot water system, and graphics that summa-
rize conditions on each floor or area of each building included in this contract.  
Areas being heated or cooled shall Indicate thermal comfort on floor plan sum-
mary graphics using dynamic colors to represent zone temperature relative to 
zone setpoint. 

a. Minimum graphics resolution shall be 1920 x1080 for display of detailed 
system graphics.  

b. Floor Plan Graphics.  Floor plan graphics shall be capable of allowing the 
floor plan graphic to dynamically size relative to the end user's monitor 
resolution. 

c. Functionality.  Graphics shall allow operator to monitor system status, to 
view a summary of the most important data for each controlled zone or piece 
of equipment, to use point-and-click navigation between zones or equipment, 
and to edit setpoints and other specified parameters.  

d. Animation.  Graphics shall be able to animate by displaying different image 
files for changed object status.  

e. Alarm Indication.  Indicate areas or equipment in an alarm condition using 
color or other visual indicator. 

f. Format.  Graphics shall be saved in an industry-standard format such as 
BMP, JPEG, PNG, GIF, or SVG. 

6. Custom Graphics.  Custom graphic files shall be created with the use of a graphics 
generation package furnished with the BMS.  The graphics generation package 
shall be a graphically based system to create and modify graphics that are saved 
in the same formats as are used for system graphics.  
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7. Graphics Library.  Furnish a complete library of standard HVAC equipment 
graphics such as chillers, boilers, air handlers, terminals, fan coils, and unit 
ventilators.  This library also shall include standard symbols for other equipment 
including fans, pumps, coils, valves, piping, dampers, and ductwork.  The library 
shall be furnished in a file format compatible with the graphics generation package 
program. 

E. System Applications.  System shall provide the following functionality to authorized 
operators as an integral part of the operator interface or as stand-alone software 
programs.  If furnished as part of the interface, the tool shall be available from each 
workstation or web browser interface.  If furnished as a stand-alone program, software 
shall be installable on standard PC type personal computer with no limit on the number 
of copies that can be installed under the system license.   

1. Automatic System Database Configuration. Each workstation or web server shall 
store on its hard disk a copy of the current system database, including controller 
firmware and software.  Stored database shall be automatically updated with each 
system configuration or controller firmware or software change.  

2. Manual Controller Memory Download.  Operators shall be able to download 
memory from the system database to each controller. 

3. System Configuration.  The workstation software shall provide a method of 
configuring the system.  This shall allow for future system changes or additions by 
users under proper password. 

4. Security.  Each operator shall be required to log on to the system with a user name 
and password. 

a. Operator Access.  The user name and password combination shall define if 
each operator is able to view the system, change setpoints, acknowledge or 
clear alarms, and edit, add, or delete data from the BMS.   

b. Users with system administrator rights shall be able to create new users and 
edit the privileges of all existing users.  System Administrators shall also be 
able to vary and deny each operator’s privileges based on the geographic 
location, such as the ability to edit operating parameters in Building A, to 
view but not edit parameters in Building B, and to not even see equipment in 
Building C. 

c. Password Policy Rules.  System administrator shall invoke policies for 
minimum password strength, including number of characters, special 
characters and numbers, upper and lower case, etc. 

d. Automatic Log Out.  Automatically log out each operator if no keyboard or 
mouse activity is detected.  This auto logoff time shall be adjustable and set 
by the System Administrator.   

e. Encrypted Security Data.  Store system security data including operator 
passwords in an encrypted format.  System shall not display operator 
passwords. 
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5. System Diagnostics.  The system shall automatically monitor the operation of all 
building management panels and controllers.  The failure of any device shall be 
annunciated to the operator  

6. Alarm Processing.  System input and status objects shall be configurable to alarm 
on departing from and on returning to normal state.  Operator shall be able to 
enable or disable each alarm and to configure alarm limits, alarm limit differentials, 
alarm states, and alarm reactions for each system object.  Configure and enable 
alarm points as required by sequences of operation.  Alarms shall be BACnet 
alarm objects and shall use BACnet alarm services.  BMS system shall be capable 
of assigning alarm sources to categories such as HVAC Critical, or HVAC General.  
The BMS shall include at a minimum HVAC and Fault Detection Diagnostics 
(FDD) categories.  BMS system shall allow user to create custom alarm 
categories.   

7. Alarm Messages.  Alarm messages shall use the English language descriptor for 
the object in alarm in such a way that the operator will be able to recognize the 
source, location, and nature of the alarm without relying on acronyms or 
mnemonics. 

8. Alarm Reactions.  Operator shall be able to configure (by object) what, if any 
actions are to be taken during an alarm.  As a minimum, the workstation or web 
server shall be able to log, print, start programs, display messages, send e-mail, 
send SMS text, and audibly annunciate.  

9. Alarm and Event log.  Operators shall be able to view all system alarms and 
changes of state from any location in the system.  Events shall be listed 
chronologically.  An operator with the proper security level may acknowledge and 
delete alarms and archive closed alarms to the workstation or web server hard.  

10. Trend Logs.  The operator shall be able to configure trend sample or change of 
value (COV) interval, start time, and stop time for each system data object and 
shall be able to retrieve data for use in spreadsheets and standard database 
programs.  Controller shall sample and store trend data and shall be able to 
archive data to USB storage drives.  Configure trends as required by the 
sequences of operations.  Trends shall be BACnet trend objects.  As a minimum, 
all physical points in the system shall be trended within the local controller (AAC, 
ASC, BC) for at least 277 samples per point.  Selected points, as desired, shall be 
available for historical archiving within the server.  The historical archiving 
capability cannot be less than 2 years.  

11. Object and Property Status and Control.  Provide a method for the operator to 
view, and edit if applicable, the status of any object or property in the system.  The 
status shall be available by menu, on graphics, or through custom programs.  

12. Reports and Logs.  Operators with permission set by the System Administrator, 
shall be able to select, modify, create, and print reports and logs.  Operator shall 
be able to store report data in a format accessible by standard spreadsheet and 
word processing programs.  
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13. Audit and Security Detail.  All users accessing the system shall have their actions 
recorded.  Information recorded shall include:  

a. login/logout time and date 

b. system modifications – with before and after values 

c. ability to report user activity based on individual and/or date and time.  

14. Standard Reports.  Furnish the following standard system reports: 

a. Objects.  System objects and current values filtered by object type, by status 
(in alarm, locked, normal), by equipment, by geographic location, or by 
combination of filter criteria. 

b. Alarm Summary.  Current alarms and closed alarms.  System shall retain 
closed alarms for an adjustable period. 

c. Logs.  System shall log the following to a database or text file and shall 
retain data for an adjustable period: 

1) Alarm History. 

2) Trend Data.  Operator shall be able to select trends to be logged. 

15. Custom Reports.  Operator shall be able to create custom reports that retrieve data, 
including archived trend data, from the system, and analyze data using common 
algebraic calculations, and present results in tabular or graphical format. Reports 
shall be launched from the operator interface.  Operator shall be able to schedule 
reports to automatically run. 

16. Environmental Index.  System shall monitor all occupied zones and compile an 
index that provides a numerical indication of the environmental comfort within the 
zone.  As a minimum, this indication shall be based upon the deviation of the zone 
temperature from the heating or cooling setpoint.  If humidity is being measured 
within the zone then the environmental index shall be adjusted to reflect a lower 
comfort level for high or low humidity levels.  Similarly, if carbon dioxide levels are 
being measured as an indication of ventilation effectiveness then the 
environmental index shall be adjusted to indicate degraded comfort at high carbon 
dioxide levels.  Other adjustments may be made to the environmental index based 
upon additional measurements.  The system shall maintain a trend of the 
environmental index for each zone in the trend log.  The system shall also 
compute an average comfort index for every building included in this contract and 
maintain trend logs of these building environmental indices.  Similarly, the system 
shall compute the percentage of occupied time that comfortable conditions were 
maintained within the zones.  Through the UI the user shall be able to add a 
weighting factor to adjust the contribution of each zone to the average index based 
upon the floor area of the zone, importance of the zone, or other static criteria.      

17. Indoor Environmental Quality Index (IEQ) 
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a. System shall monitor up to ten building conditions and compile an index that 
provides a numerical indication of the overall building environmental quality 
and health. A graphical dashboard indicating each measured building 
condition name, a description of each measured building condition, the 
current value of each measured building condition, and the overall building 
IEQ value. In addition, an historical trend graph of the IEQ Index and/or 
individual health components shall also be displayed The IEQ numerical 
value indication shall be 0-100 with 0 being the worst and 100 the best. The 
IEQ shall be calculated using an algorithm that aggregates all of the selected 
building conditions and allows the user to define the acceptable ranges for 
each monitored building condition. In addition, the user shall have the ability 
assign a weighting/importance factor to each building condition that 
determines the impact the monitored building condition has on the overall 
IEQ index calculation. The IEQ value graphical representation shall have the 
ability to display one of a minimum of four (4) colors based on the IEQ value 
and the user adjustable range for each color. The default IEQ ranges and 
colors shall be as follows: 

1) Less than 85 = Red 

2) 85 to 89.9 = Orange 

3) 90 to 94.9 = Yellow 

4) 95 to 100 = Green 

b. The system shall allow the user to select from one of the following ten 
building conditions: 

1) Temperature, average area 

2) Humidity, average area 

3) Carbon Dioxide, average area 

4) Volatile Organic Compounds, average area 

5) % Dirty Filters, % dirty filter switches 

6) % Occupied, of expected occupants 

7) Air Purifiers, Total counted purifiers  

8) % OA of Design, % Total OA cfm of buildings design.   

9) CFM per Person, Average outside air flow per occupant 

10) % Time Above minimum, % of time outside air dampers are above the 
minimum when occupied (average of all). 

18. Network Health Monitoring.  
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a. The BMS shall allow for monitoring of the network system health through the 
use of a remote cloud based analytics platform. The BMS vendor shall 
provide to the OWNER a baseline report of the building network health at 
project completion and then once again at the end of the warranty period. 
The health monitoring application provides insights into the health of the 
BMS system for system maintenance and usage.  This application will 
provide at a minimum the following information for the following BMS 
network: 

1) BMS Server 

a) Online status/availability 

b) CPU and memory usage 

c) JAVA Container Health: Memory usage patterns and allocation to 
overall server resources 

2) BACnet Controllers 

a) Memory usage: Controller flash and database utilization 

b) Critical errors: Controller and watchdog errors 

c) Network communications health: Transmit and receive patterns 
and identification of controllers that may be causing errors 

3) Network System Inventory 

a) BMS Server software version 

b) Controller driver versions 

c) Controller upgrade requirements 

F. Workstation Application Editors.  Each PC or browser workstation shall support editing of 
all system applications.  The applications shall be downloaded and executed at one or 
more of the controller panels 

1. Controller.  Provide a full-screen editor for each type of application that shall allow 
the operator to view and change the configuration, name, control parameters, and 
set points for all controllers. 

2. Scheduling.  An editor for the scheduling application shall be provided at each 
workstation.  Provide a method of selecting the desired schedule and schedule 
type.  Exception schedules and holidays shall be shown clearly on the calendar.  
The start and stop times for each object shall be adjustable from this interface.  

3. Custom Application Programming.  Provide the tools to create, edit, debug, and 
download custom programs.  System shall be fully operable while custom 
programs are edited, compiled, and downloaded.  Programming language shall 
have the following features: 
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a. Language.  Language shall be graphically based or English oriented.  If 
graphically based, language shall use function blocks arranged in a logic 
diagram that clearly shows control logic flow.  Function blocks shall directly 
provide functions listed below, and operators shall be able to create custom 
or compound function blocks.  If English language oriented, language shall be 
based on the syntax of BASIC, FORTRAN, C, or PASCAL, and shall allow for 
free-form programming that is not column-oriented or “fill-in-the-blanks.”  

b. Programming Environment.  Tool shall provide a full-screen, cursor-and-
mouse-driven programming environment that incorporates word processing 
features such as cut and paste.  Operators shall be able to insert, add, 
modify, and delete custom programming code, and to copy blocks of code to 
a file library for reuse in other control programs. 

c. Independent Program Modules.  Operator shall be able to develop 
independently executing program modules that can disable, enable and 
exchange data with other program modules. 

d. Debugging and Simulation.  Operator shall be able to step through the 
program observing intermediate values and results.  Operator shall be able 
to adjust input variables to simulate actual operating conditions.  Operator 
shall be able to adjust each step’s time increment to observe operation of 
delays, integrators, and other time-sensitive control logic.  Debugger shall 
provide error messages for syntax and for execution errors. 

e. Conditional Statements.  Operator shall be able to program conditional logic 
using compound Boolean (AND, OR, and NOT) and relational (EQUAL, 
LESS THAN, GREATER THAN, NOT EQUAL) comparisons. 

f. Mathematical Functions.  Language shall support floating-point addition, 
subtraction, multiplication, division, and square root operations, as well as 
absolute value calculation and programmatic selection of minimum and 
maximum values from a list of values. 

g. Variables.  Operator shall be able to use variable values in program 
conditional statements and mathematical functions. 

1) Time Variables.  Operator shall be able to use predefined variables to 
represent time of day, day of the week, month of the year, and date.  
Other predefined variables or simple control logic shall provide elapsed 
time in seconds, minutes, hours, and days.  Operator shall be able to 
start, stop, and reset elapsed time variables using the program 
language.  

2) System Variables.  Operator shall be able to use predefined variables 
to represent status and results of Controller Software and shall be able 
to enable, disable, and change setpoints of Controller Software as 
described in Controller Software section. 
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2.04 CONTROLLER SOFTWARE  

A. All controller software applications shall reside and operate in the system controllers.  

B. All application software in controllers furnished by BMS manufacturer shall be editable 
through operator workstation, web browser interface, or workstation.  

C. Each controller furnished by BMS manufacturer shall have all of its local on board 
software applications backed up and saved to the BMS web server. In the event of a 
controller failure, the BMS server shall download backed up software applications to 
replacement controller.  Controllers furnished by others and integrated into the BMS are 
not required to be backed up to BMS server. 

D. Furnish the following applications for building and energy management: 

1. System Security.  

2. Scheduling.  Provide the capability to execute control functions according to a user 
created or edited schedule.  Each schedule shall provide the following schedule 
options as a minimum: 

3. Weekly Schedule.  Provide separate schedules for each day of the week.  Each 
schedule shall be able to include up to 5 occupied periods (5 start-stop pairs or 10 
events).   

4. Exception Schedules.  Provide the ability for the operator to designate any day of 
the year as an exception schedule.  Exception schedules may be defined up to a 
year in advance.  Once an exception schedule has executed, the system shall 
discard and replace the exception schedule with the standard schedule for that day 
of the week. 

5. Holiday Schedules.  Provide the capability for the operator to define up to 24 special 
or holiday schedules.  These schedules will be repeated each year.  The operator 
shall be able to define the length of each holiday period.  System Coordination.  
Operator shall be able to group related equipment based on function and location 
and to use these groups for scheduling and other applications. 

6. Binary Alarms.  Each binary object shall have the capability to be configured to alarm 
based on the operator-specified state.  Provide the capability to automatically and 
manually disable alarming. 

7. Analog Alarms.  Each analog object shall have both high and low alarm limits.  The 
operator shall be able to enable or disable these alarms. 

8. Alarm Reporting.  The operator shall be able to determine the action to be taken in 
the event of an alarm.  An alarm shall be able to start programs, print, be logged in 
the event log, generate custom messages, and display on graphics. 

9. Maintenance Management.  The system shall be capable of generating 
maintenance alarms when equipment exceeds adjustable runtime, equipment 
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starts, or performance limits.  Configure and enable maintenance alarms as 
specified in sequences of operations. 

10. Sequencing.  Application software shall sequence each piece of equipment as 
required by the specified sequences of operations.  

11. PID Control.  System shall provide direct- and reverse-acting PID (proportional-
integral-derivative) algorithms.  Each algorithm shall have anti-windup and 
selectable controlled variable, setpoint, and PID gains.  Each algorithm shall 
calculate a time-varying analog value that can be used to position an output or to 
stage a series of outputs. The calculation interval, PID gains, and other tuning 
parameters shall be adjustable by a user with the correct security level. 

12. Staggered Start.  System shall stagger controlled equipment restart after power 
outage.  Operator shall be able to adjust equipment restart order and time delay 
between equipment restarts.  

13. Anti-Short Cycling.  All binary output objects shall be protected from short cycling by 
means of adjustable minimum on-time and off-time settings. 

14. On and Off Control with Differential.  Provide an algorithm that allows a binary output 
to be cycled based on a controlled variable and a setpoint.  The algorithm shall be 
direct-acting or reverse-acting. 

15. Runtime Totalization.  Provide software to totalize runtime for each binary input and 
output.  Operator shall be able to enable runtime alarm based on exceeded 
adjustable runtime limit.  Configure and enable runtime totalization and alarms as 
required by Sequence of Operations. 

16. Fault Detection and Diagnostics (FDD).  The system shall follow NIST and ASHRAE 
standards for enhanced monitoring and alarming.  The FDD shall reside in the 
controller and be integral to the programming.  Overlay software for primary FDD 
reporting is not acceptable.  FDD capabilities shall include diagnostics for: 
Simultaneous Heating and Cooling; Continuous Operation; Fraction of Outdoor Air; 
Analog Output Cycling; Discrete Output Cycling; Sensor Failures; and Run 
Requests Analytics.  These FDD alarms must be fully programmed, configured and 
active within the system.  It is not acceptable for the system have the capability for 
FDD alarming, the alarming must be fully functional.  The alarms shall be 
categorized and displayed on the BMS system.  The FDD alarms shall categorized 
into one of the following four categories: 

a. FDD Comfort 

b. FDD Critical 

c. FDD Energy 

d. FDD Maintenance    
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2.05 CONTROLLERS 

A. General. Provide an adequate number of Building Controllers (BC), Advanced 
Application Controllers (AAC), Application Specific Controllers (ASC), Smart Actuators 
(SA), and Smart Sensors (SS) as required to achieve performance as specified by 
system performance.  Every device in the system which executes control logic and 
directly controls HVAC equipment must conform to a standard BACnet Device profile as 
specified in ANSI/ASHRAE 135, BACnet Annex L.  Unless otherwise specified, 
hardwired actuators and sensors may be used in lieu of communicating actuators, 
communicating sensors, BACnet Smart Actuators, and BACnet Smart Sensors 

B. BACnet 

1. Building Controllers (BCs):  Each BC shall conform to BACnet Building Controller 
(B-BC) device profile as specified in ANSI/ASHRAE 135, BACnet Annex L, and 
shall be listed as a certified B-BC in the BACnet Testing Laboratories (BTL) 
Product Listing. 

2. Advanced Application Controllers (AACs):  Each AAC shall conform to BACnet 
Advanced Application Controller (B-AAC) device profile as specified in 
ANSI/ASHRAE 135, BACnet Annex L and shall be listed as a certified B-AAC in 
the BACnet Testing Laboratories (BTL) Product Listing. 

3. Smart Actuators (SAs):  An actuator which is controlled by a network connection 
rather than a binary or analog signal (0-10v, 4-20mA, relay, etc.).  Each SA shall 
conform to BACnet Smart Actuator (B-SA) device profile as specified in 
ANSI/ASHRAE 135, BACnet Annex L and shall be listed as a certified B-SA in the 
BACnet Testing Laboratories (BTL) Product Listing. 

4. Smart Sensors (SSs):  A sensor which provides information to the BMS via 
network connection rather than a binary or analog signal (0-10000 ohm, 4-20mA, 
dry contact, etc.).  Each SS shall conform to BACnet Smart Sensor (B-SS) device 
profile as specified in ANSI/ASHRAE 135, BACnet Annex L and shall be listed as 
a certified B-SS in the BACnet Testing Laboratories (BTL) Product Listing. 

5. BACnet Communication. 

a. Each controller residing on the ethernet data link shall capable of providing  
BACnet/IP capability as described in the above Communication Section. 

b. Each BC shall reside on or be connected to a BACnet network using ISO 
8802-3 (Ethernet) Data Link/Physical layer protocol using BACnet/IP.  

c. BACnet routing shall be performed by BCs or other BACnet device routers 
as necessary to connect BCs to networks of AACs and ASCs. 

d. Each AAC shall reside on a BACnet network using ISO 8802-3 (Ethernet) 
Data Link/Physical layer protocol using BACnet/IP. 

e. Each ASC shall reside on a BACnet network using the ARCNET or MS/TP 
Data Link/Physical layer protocol. 
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f. Each SA shall reside on a BACnet network using the ARCNET or MS/TP 
Data Link/Physical layer protocol. 

g. Each SS shall reside on a BACnet network using ISO 8802-3 (Ethernet) 
Data Link/Physical layer protocol with BACnet/IP addressing, or it shall 
reside on a BACnet network using ARCNET or MS/TP Data Link/Physical 
layer protocol. 

C. Security. 

1. Provide BACnet firewall capability, as defined in the BACnet standard, for controllers 
that are IP capable.  

D. Communication. 

1. Service Port.  Each controller shall provide a service communication port for 
connection to a Portable Operator’s Terminal 

2. Signal Management.  BC and ASC operating systems shall manage input and 
output communication signals to allow distributed controllers to share real and 
virtual object information and to allow for central monitoring and alarms. 

3. Data Sharing.  Each BC and AAC shall share data as required with each 
networked BC and AAC.  

4. Stand-Alone Operation. Each piece of equipment shall be controlled by a single 
controller to provide stand-alone control in the event of communication failure.  All 
I/O points specified for a piece of equipment shall be integral to its controller.  
Provide stable and reliable stand-alone control using default values or other 
method for values normally read over the network such as outdoor air conditions, 
supply air or water temperature coming from source equipment, etc. 

E. Environment.  Controller hardware shall be suitable for anticipated ambient conditions. 

1. Controllers used outdoors shall be mounted in enclosures and shall be rated for 
operation at ambient temperatures of -10°F to 140°F.  The ATC SUB-
SUBCONTRACTOR shall perform calculations to demonstrate if supplemental 
cooling or heating is required and if it is needed that is it adequately sized.  The 
ATC SUB-SUBCONTRACTOR shall confirm that all devices, components, and 
appurtenances inside of panels are rated for the anticipated hot and cold 
conditions based on the ambient conditions. 

2. Controllers used indoors shall be mounted in enclosures and shall be rated for 
operation at ambient temperatures of 50°F to 110°F.  The ATC SUB-
SUBCONTRACTOR shall perform calculations to demonstrate if supplemental 
cooling or heating is required and if it is needed that is it adequately sized.  The 
ATC SUB-SUBCONTRACTOR shall confirm that all devices, components, and 
appurtenances inside of panels are rated for the anticipated hot and cold 
conditions based on the ambient conditions. 
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F. Serviceability. Provide diagnostic LEDs for power, communication, and processor. All 
wiring connections shall be made to a field-removable modular terminal strip or to a 
termination card connected by a ribbon cable.  Each BC and AAC shall continually check 
its processor and memory circuit status and shall generate an alarm on abnormal 
operation.  System shall continuously check controller network and generate alarm for 
each controller that fails to respond. 

G. Real-time Clock.  Controller shall have a real-time clock to keep track of time in the 
event of a power failure for up to three (3) days. 

H. Memory 

1. Controller memory shall support operating system, database, and programming 
requirements.  

2. Each controller shall use volatile memory with battery backed up memory or 
nonvolatile memory and shall retain BIOS and application programming in the 
event of power loss.  System shall automatically download dynamic control 
parameters following power loss. 

I. Advanced Application Controllers (AAC) 

1. Communication 

a. Network Connection.  Controller shall support a single point ethernet 
connection or a daisy-chained ethernet connection using the Spanning Tree 
Protocol (STP).  

b. Ethernet Port.  Provide two (2) 10/100 Base T ethernet ports with ethernet 
switching capability.  

c. Service Port.  Provide one (1) USB port for connection to a Portable Operator's 
Terminal or a display. 

d. Stand-Alone Operation.  Each piece of equipment shall be controlled by a 
single controller to provide stand-alone control in the event of communication 
failure.  All I/O points specified for a piece of equipment shall be integral to its 
controller.  Provide stable and reliable stand-alone control using default values 
or other method for values normally read over the network such as outdoor air 
conditions, supply air or water temperature coming from source equipment, 
etc. 

2. Serviceability.  Provide diagnostic LEDs for power, communication, and processor.  
All wiring connections shall be made to a field-removable modular terminal strip or 
to a termination card connected by a ribbon cable.  Each AAC shall continually check 
its processor and memory circuit status and shall generate an alarm on abnormal 
operation.  System shall continuously check controller network and generate alarm 
for each controller that fails to respond. 

3. Real-time Clock.  Controller shall have a real-time clock to keep track of time in the 
event of a power failure for up to three (3) days. 
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4. Memory 

a. Controller memory shall support operating system, database, and 
programming requirements.  

b. Each AAC shall use nonvolatile memory and shall retain BIOS and application 
programming in the event of power loss.  System shall automatically download 
dynamic control parameters following power loss. 

J. Immunity to Power and Noise.  Controllers shall be able to operate at 90% to 110% of 
nominal voltage rating and shall perform an orderly shutdown below 80% nominal 
voltage.  

K. Transformer.  Power supply shall be fused or current limiting and shall be rated at a 
minimum of 125% of power consumption required by the controller and all connected 
peripherals such as instruments, actuators, and panel mounted devices. 

2.06 INPUT AND OUTPUT INTERFACE 

A. General.  Hard-wire input and output points to BCs, AACs, or ASCs. 

B. Protection.  All input points and output points shall be protected such that shorting of the 
point to itself, to another point, or to ground shall cause no damage to the controller.  All 
input and output points shall be protected from voltage up to 24 V of any duration, such 
that contact with this voltage will cause no controller damage. 

C. Binary Inputs.  Binary inputs shall allow the monitoring of ON/OFF signals from remote 
devices.  Binary inputs shall sense dry contact closure without application of power 
external to the controller. 

D. Pulse Accumulation Inputs.  Pulse accumulation inputs shall conform to binary input 
requirements and shall also accumulate up to 10 pulses per second. 

E. Analog Inputs.  Analog inputs shall monitor low-voltage (0–10 Vdc), current (4–20 mA), 
or resistance (thermistor or RTD) signals.  Analog inputs shall be compatible with and 
field configurable to commonly available sensing devices. 

F. Binary Outputs.  Binary outputs shall provide for ON/OFF operation or a pulsed low-
voltage signal for pulse width modulation control.  Binary outputs on Building Controllers 
have three-position (on-off-auto) override switches and status lights.  Outputs shall be 
selectable for normally open or normally closed operation. 

G. Analog Outputs.  Analog outputs shall provide a modulating signal for the control of end 
devices.  Outputs shall provide either a 0–10 Vdc or a 4–20 mA signal as required to 
properly control output devices.  Each Building Controller analog output shall have a 
two-position (auto-manual) switch, a manually adjustable potentiometer, and status 
lights.  Analog outputs shall not drift more than 0.4% of range annually. 

H. Tri-State Outputs.  Control three-point floating electronic actuators without feedback with 
tri-state outputs (two coordinated binary outputs).  Tri-State outputs may be used to 
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provide analog output control in zone control and terminal unit control applications such 
as VAV terminal units, duct-mounted heating coils, and zone dampers. 

I. Universal Inputs and Outputs.  Inputs and outputs that can be designated as either 
binary or analog in software shall conform to the provisions of this section that are 
appropriate for their designated use. 

J. Operator Displays.  Provide a 24" operator display for each controller.  Operator displays 
shall be as follows: 

1. Physical Display.  The display shall be a fully customizable capacitive multi-touch 
color display unit with the following minimum capabilities: 

        

24” Display 

Display Size(diagonal)  23.8” 

Min Resolution (pixels)  1920 x 1080 

Brightness (cd/m2)   1000 

Contrast Ratio              1000:1 

 

2. Power.  Display shall be powered by 12 or 24Vdc power by a suitable power supply.  
The power supply shall be powered by the 120V power feed to the respective control 
panel. 

3. Maximum Colors: The display shall provide 8 bit capability for 16.7 million colors 

4. Touch Screen: The screen shall be a capacitive multi-touch screen using Projected 
Capacitive Touch (PCAP) technology. 

5. Environmental: The display shall operate in conditions of -4° to 140°F with a front 
IP65 water and dustproof rating and a rear IP20 water and dustproof rating.  

6. Communication: The following communication ports shall be provided: 

a. Ethernet LAN port 

b. Serial Port 

c. USB Port 

d. USB OTG Port 

7. System/Memory: The display shall have a dual core processor, flash memory, a 
365-day real time clock/calendar with time and date maintained for a minimum of 
72 hours after loss of power (at room temperature).  
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8. User Interface: Display shall provide the following user interface capabilities: 

a. Multi-level password protection for security                                                                                      

b. Access virtually any point in the controller 

c. View trends 

d. View and edit BACnet time schedules 

e. Change setpoints 

2.07 POWER SUPPLIES AND LINE FILTERING 

A. Power Supplies. Control transformers shall be UL listed. Furnish Class 2 current-limiting 
type or furnish over-current protection in primary and secondary circuits for Class 2 
service in accordance with NEC requirements.  Limit connected loads to 80% of rated 
capacity. 

1. DC power supply output shall match output current and voltage requirements.  Unit 
shall be full-wave rectifier type with output ripple of 5.0 mV maximum peak-to-
peak.  Regulation shall be 1.0% line and load combined, with 100-microsecond 
response time for 50% load changes.  Unit shall have built-in over-voltage and 
over-current protection and shall be able to withstand 150% current overload for at 
least three seconds without trip-out or failure. 

a. Unit shall operate between 32°F and 120°F. EM/RF shall meet FCC Class B 
and VDE 0871 for Class B and MILSTD 810C for shock and vibration. 

b. Line voltage units shall be UL recognized and CSA listed. 

B. Power Line Filtering. 

1. Provide internal or external transient voltage and surge suppression for 
workstations and controllers.  Surge protection shall have: 

a. Dielectric strength of 1000 V minimum 

b. Response time of 10 nanoseconds or less 

c. Transverse mode noise attenuation of 65 dB or greater 

d. Common mode noise attenuation of 150 dB or greater at 40–100 Hz 

C. Uninterruptible Power Supplies (UPS) 

1. Where required by the Network Architecture Diagram, the ATC SUB-
SUBCONTRACTOR shall provide a UPS. 

2. UPS shall provide power to the entire control panel in the event of a loss of power. 
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3. The UPS shall be provided with a bypass switch to allow the panel to be powered 
by utility power should the UPS be removed for maintenance or replacement.   

4. The UPS shall be sized to provide power to the panel for a minimum of 5 minutes 
including operation of all controllers, field peripherals and devices, and all panel 
mounted devices.  

2.08 AUXILIARY CONTROL DEVICES  

A. All Sensors and devices shall have be rated for or have the NEMA rating indicated in the 
Contract Drawings for the respective space and duct they are installed.   

B. Electric Damper and Valve Actuators. 

1. Stall Protection.  Mechanical or electronic stall protection shall prevent actuator 
damage throughout the actuator’s rotation. 

2. Spring-return Mechanism. Actuators used for power-failure and safety applications 
shall have an internal mechanical spring-return mechanism or an uninterruptible 
power supply (UPS). 

3. Signal and Range.  Proportional actuators shall accept a 0–10 Vdc or a 0–20 mA 
control signal and shall have a 2–10 Vdc or 4–20 mA operating range. 

4. Wiring. 24 Vac and 24 Vdc actuators shall operate on Class 2 wiring. 

5. Manual Positioning.  Operators shall be able to manually position each actuator 
when the actuator is not powered. Non-spring-return actuators shall have an 
external manual gear release. Spring-return actuators with more than 7 N·m (60 
in.-lb) torque capacity shall have a manual crank. 

C. Temperature Sensors 

1. Type.  Temperature sensors shall be thermistor (10k Type2). 

2. Duct Sensors.  Duct sensors shall be single point or averaging as shown. 
Averaging sensors shall be a minimum of 5 ft in length per 10 ft2 of duct cross-
section. 

3. Immersion Sensors.  Provide immersion sensors with a separable stainless steel 
well.  Well pressure rating shall be consistent with system pressure it will be 
immersed in.  Well shall withstand pipe design flow velocities. 

4. Space Sensors.  Space sensors shall have setpoint adjustment, override switch, 
display, and communication port as shown. 

5. Differential Sensors.  Provide matched sensors for differential temperature 
measurement. 

D. Humidity Sensors 

1. Duct and room sensors shall have a sensing range of 20%–80%. 
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2. Duct sensors shall have a sampling chamber. 

3. Outdoor air humidity sensors shall have a sensing range of 20%–95% RH and 
shall be suitable for ambient conditions of -40°F–170°F. 

4. Humidity sensors shall not drift more than 1% of full scale annually. 

E. Flow Switches.  Flow-proving switches shall be paddle (water service only) or differential 
pressure type (air or water service) as shown. Switches shall be UL listed, SPDT snap-
acting, and pilot duty rated (125 VA minimum). 

1. Paddle switches shall have adjustable sensitivity and NEMA 1 enclosure unless 
otherwise specified. 

2. Differential pressure switches shall have scale range and differential suitable for 
intended application and NEMA 1 enclosure unless otherwise specified. 

F. Relays 

1. Control Relays.  Control relays shall be plug-in type, UL listed, and shall have dust 
cover and LED “energized” indicator.  Contact rating, configuration, and coil 
voltage shall be suitable for application. 

2. Time Delay Relays.  Time delay relays shall be solid-state plug-in type, UL listed, 
and shall have adjustable time delay. Delay shall be adjustable ±100% from 
setpoint shown.  Contact rating, configuration, and coil voltage shall be suitable for 
application.  Provide NEMA 1 enclosure for relays not installed in local control 
panel. 

G. Pilot Lights, Switches, Buttons, Terminal Blocks 

1. Shall be provided in accordance with Section 26 09 16 – Electric Controls and 
Relays 

H. Current Transmitters 

1. AC current transmitters shall be self-powered, combination split-core current 
transformer type with built-in rectifier and high-gain servo amplifier with 4–20 mA 
two-wire output.  Full-scale unit ranges shall be 10 A, 20 A, 50 A, 100 A, 150 A, 
and 200 A, with internal zero and span adjustment. Unit accuracy shall be ±1% 
full-scale at 500 ohm maximum burden. 

2. Transmitter shall meet or exceed ANSI/ISA S50.1 requirements and shall be 
UL/CSA recognized. 

3. Unit shall be split-core type for clamp-on installation on existing wiring. 

I. Current Transformers 

1. AC current transformers shall be UL/CSA recognized and shall be completely 
encased (except for terminals) in approved plastic material. 
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2. Transformers shall be available in various current ratios and shall be selected for 
±1% accuracy at 5 A full-scale output. 

3. Use fixed-core transformers for new wiring installation and split-core transformers 
for existing wiring installation. 

J. Voltage Transmitters 

1. AC voltage transmitters shall be self-powered single-loop (two-wire) type, 4–20 mA 
output with zero and span adjustment. 

2. Adjustable full-scale unit ranges shall be 100–130 Vac, 200–250 Vac, 250–330 
Vac, and 400–600 Vac. Unit accuracy shall be ±1% full-scale at 500 ohm 
maximum burden. 

3. Transmitters shall meet or exceed ANSI/ISA S50.1 requirements and shall be 
UL/CSA recognized at 600 Vac rating. 

K. Voltage Transformers 

1. AC voltage transformers shall be UL/CSA recognized, 600 Vac rated, and shall 
have built-in fuse protection. 

2. Transformers shall be suitable for ambient temperatures of 4°C–55°C (40°F–
130°F) and shall provide ±0.5% accuracy at 24 Vac and 5 VA load. 

3. Windings (except for terminals) shall be completely enclosed with metal or plastic. 

L. Power Monitors 

1. Selectable rate pulse output for kWh reading, 4–20 mA output for kW reading, 
N.O. alarm contact, and ability to operate with 5.0 amp current inputs or 0–0.33 
volt inputs. 

2. 1.0% full-scale true RMS power accuracy, +0.5 Hz, voltage input range 120–600 
V, and auto range select. 

3. Under voltage/phase monitor circuitry. 

4. NEMA 1 enclosure is acceptable when installed within a properly rated control 
panel enclosure for the environment. 

5. Current transformers having a 0.5% FS accuracy, 600 VAC isolation voltage with 
0–0.33 V output. If 0–5 A current transformers are provided, a three-phase 
disconnect/shorting switch assembly is required. 

M. Hydronic Flowmeters 

1. Insertion-Type Turbine Meter 

a. Dual counter-rotating axial turbine elements, each with its own rotational 
sensing system, and an averaging circuit to reduce measurement errors due 
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to swirl and flow profile distortion. Single turbine for piping 2 inches and 
smaller. Flow sensing turbine rotors shall be non-metallic and not impaired 
by magnetic drag.  

b. Insertion type complete with ‘hot-tap’ isolation valves to enable sensor 
removal without water supply system shutdown.  

c. Sensing method shall be impedance sensing (non-magnetic and non-
photoelectric)  

d. Volumetric accuracy  

1)  ± 0.5% of reading at calibrated velocity  

2)  ± 1% of reading from 3 to 30 ft/s (10:1 range)  

3)  ± 2% of reading from 0.4 to 20 ft/s (50:1 range)  

e. Each sensor shall be individually calibrated and tagged accordingly against 
the manufacturer’s primary standards which must be accurate to within 0.1% 
of flow rate and traceable to the National Institute of Standards and 
Technology (NIST).  

f. Maximum operating pressure of 400 psi and maximum operating  
temperature of 200°F continuous or 220°F peak.  

g. All wetted metal parts shall be constructed of 316 stainless steel.  

h. Analog outputs shall consist of noninteractive zero and span adjustments, a 
DC linearly of 0.1% of span, voltage output of 0-10 Vdc, and current output 
of 4-20 mA.  

2. Magnetic Flow-Tube Type Flowmeter 

a. Sensor shall be a magnetic flowmeter, which utilizes Faraday’s Law to 
measure volumetric fluid flow through a pipe.  The flowmeter shall consist of 
two elements, the sensor and the electronics. The sensor shall generate a 
measuring signal proportional to the flow velocity in the pipe.  The 
electronics shall convert this EMF into a standard current output.  

b. Electronic replacement shall not affect meter accuracy (electronic units are 
not matched with specific sensors).  

c. Four-wire, externally powered, magnetic type flow transmitter with adjustable 
span and zero, integrally mounted to flow tube.  Output signal shall be a 
digital pulse proportional to the flow rate (to provide maximum accuracy and 
to handle abrupt changes in flow). Standard 4-20 mA or 0-10 Vdc outputs 
may be used provided accuracy is as specified.  

d. Flow Tube: 

1) ANSI class 150 psig steel  
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2) ANSI flanges  

3) Protected with PTFE, PFA, or ETFE liner rated for 120°C (245°F) 
minimum fluid temperature  

e. Electrode and grounding material  

1) 316L Stainless steel or Hastelloy C  

2) Electrodes shall be fused to ceramic liner and not require o-rings. 

f. Approvals: 

1) UL or CSA. 

2) NSF Drinking Water approval for domestic water applications 

g. Performance 

1) Accuracy shall be ±0.5% of actual reading from 3 to 30 ft/s flow 
velocities, and 0.015 ft/s from 0.04 to 3 ft/s. 

2) Stability: 0.1% of rate over six months. 

3) Meter repeatability shall be ±0.1% of rate at velocities > 3 ft/s. 

3. Magnetic Insertion-Type Flowmeter 

a. Magnetic Faraday point velocity measuring device. 

b. Insertion type complete with hot-tap isolation valves to enable sensor 
removal without water supply system shutdown. 

c. 4-20 mA transmitter proportional to flow or velocity. 

d. Accuracy: larger of 1% of reading and 0.2 ft/s. 

e. Flow range: 0.2 to 20 ft/s, bidirectional. 

f. Each sensor shall be individually calibrated and tagged accordingly against 
the manufacturer’s primary standards which must be accurate to within 0.1% 
of flow rate and traceable to the National Institute of Standards and 
Technology (NIST).  

4. Vortex Shedding Flowmeter 

a. Output: 4-20 mA, 0-10 Vdc, 0-5 Vdc. 

b. Maximum Fluid Temperature: 800 °F. 

c. Wetted Parts: Stainless Steel. 
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d. Turndown: 25:1 minimum. 

e. Accuracy: 0.5% of calibrated span for liquids, 1% of calibrated span for 
steam and gases. 

f. Body: Wafer style or ANSI flanged to match piping specification. 

N. Thermal Mass Meters 

1. Matched RTD, solid state, or thermistor temperature sensors with a differential 
temperature accuracy of ±0.15°F. 

2. Unit accuracy of ±1% factory calibrated, traceable to NIST with certification. 

3. Panel mounted display. 

4. UL listed. 

5. Isolated 4–20 ma signals for energy rate and supply and return temperatures and 
flow. 

O. Current Switches 

1. Current-operated switches shall be self-powered, solid-state with adjustable trip 
current.  Select switches to match application current and DDC system output 
requirements. 

P. Pressure Transducers 

1. Transducers shall have linear output signal and field-adjustable zero and span. 

2. Transducer sensing elements shall withstand continuous operating conditions of 
positive or negative pressure 50% greater than calibrated span without damage. 

3. Water pressure transducer diaphragm shall be stainless steel with minimum proof 
pressure of 150 psi.  Transducer shall have 4–20 mA output, suitable mounting 
provisions, and block and bleed valves. 

4. Water differential pressure transducer diaphragm shall be stainless steel with 
minimum proof pressure of 150 psi.  Over-range limit (differential pressure) and 
maximum static pressure shall be 300 psi.  Transducer shall have 4–20 mA output, 
suitable mounting provisions, and 5-valve manifold. 

Q. Differential Pressure Switches.  Differential pressure switches (air or water service) shall 
be UL listed, SPDT snap-acting, pilot duty rated (125 VA minimum) and shall have scale 
range and differential suitable for intended application. 

R. Occupancy Sensors.  Occupancy sensors shall utilize Passive Infrared (PIR) and/or 
Microphonic Passive technology to detect the presence of people within a room.  
Sensors shall be mounted as indicated on the approved drawings.  The sensor output 
shall be accessible by any lighting and/or HVAC controller in the system.  Occupancy 
sensors shall be capable of being powered from the lighting or HVAC control panel, as 
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shown on the drawings.  Occupancy sensor delay shall be software adjustable through 
the user interface and shall not require manual adjustment at the sensor. 

2.09 LOCAL CONTROL PANELS 

A. Enclosures 

1. Enclosure NEMA rating and material shall be as indicated in the NEMA Rating Table 
in the Control Diagrams. 

2. NEMA 4X, Type 304 Stainless Steel 

a. Enclosures shall be NEMA 4X Type 304 stainless steel construction with a 
minimum thickness of 14 gauge for all surfaces (except those areas requiring 
reinforcement) having a smooth brushed finish. Enclosure shall have a 
manufacturer included internal grounding connection.  The grounding screw 
shall not penetrate through the exterior of the enclosure. 

b. Wall mounted panels shall be furnished with type 304 stainless steel quick-
release clamp assemblies on three sides of each door.  Floor mounted panels 
shall be furnished with type 304 stainless steel, 3-point, lockable door latch 
with type 304 stainless steel handles. 

c. A lockable hasp shall be provided for all panels that have quick-release 
clamps assemblies. 

d. Panels shall be furnished with rolled lip around three sides of the door and 
along top of enclosure opening. 

e. Panels shall be provided with clear plastic, gasketed lockable hinged door to 
encompass all non-NEMA 4X front panel devices. 

3. NEMA 12, Painted Steel 

a. Enclosures shall be NEMA 12 Type carbon steel construction with a minimum 
thickness of 14 gauge for all surfaces (except those areas requiring 
reinforcement) with powder coat painted interior and exterior. The enclosure 
shall have an internal grounding connection. 

b. Wall mounted panels shall be furnished with metallic quick-release clamp 
assemblies on three sides of each door.  Floor mounted panels shall be 
furnished with metallic, 3-point, lockable door latch with metallic handles. 

c. A lockable hasp shall be provided for all panels that have quick-release 
clamps assemblies. 

d. Panels shall be furnished with rolled lip around three sides of the door and 
along top of enclosure opening.  All welds shall be ground smooth. 

4. NEMA 1, Painted Steel 
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a. Enclosures shall be NEMA 1 Type carbon steel construction with a minimum 
thickness of 14 gauge for all surfaces (except those areas requiring 
reinforcement) with powder coat painted interior and exterior. The enclosure 
shall have an internal grounding connection. 

b. Wall mounted panels shall be furnished with metallic clamp clamp assemblies 
on three sides of each door.  Floor mounted panels shall be furnished with 
metallic, 3-point, lockable door latch with metallic handles. 

c. A lockable hasp shall be provided for all panels that have quick-release 
clamps assemblies. 

d. Panels shall be furnished with rolled lip around three sides of the door and 
along top of enclosure opening.  All welds shall be ground smooth 

5. NEMA 4X Fiberglass or PVC 

a. Enclosures shall be impact resistant, non-conductive, hot compression 
molded fiberglass reinforced polyester or injection molded PVC. 

b. Wall mounted panels shall be furnished with 304 stainless steel latch 
assemblies.  Floor mounted panels shall be furnished with metallic, 3-point, 
lockable door latch with metallic handles.  Panels shall be lockable. 

c. 304 stainless steel piano hinge 

d. Gasket shall be poured polyurethane seamless gasket. 

6. NEMA 7 

a. Enclosure shall be NEMA 7 Type cast copper-free aluminum construction with 
316 stainless steel bolts and hardware.  Enclosure shall have neoprene 
watertight gasket.  

b. Enclosure shall have aluminum or 316 stainless steel hinge with 316 stainless 
steel hardware. 

c. Conduit connections and panel face devices shall be predrilled and tapped. 

d. Enclosure shall have internal grounding connection. 

e. Enclosure shall be equipped with capped breather drain. 

B. Interconnections between internal and face-mounted devices shall be prewired with 
color-coded stranded conductors neatly installed in plastic troughs and/or tie-wrapped.  

C. Terminals for all wiring leaving the panel shall be UL listed for 600 volt service, 
individually identified per control/ interlock drawings, with adequate clearance for field 
wiring.  ATC SUB-SUBCONTRACTOR shall provide space in the control panel for the 
addition of the larger of 20 terminals or 20% of the required terminals.   
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D. Provide ON/OFF power switch with overcurrent protection for control power sources to 
each local panel. 

2.10 WIRING AND RACEWAYS 

A. General.  Provide copper wiring, plenum cable, and raceways as specified in applicable 
sections of Division 26. 

B. Insulated wire shall use copper conductors and shall be UL listed for 200°F minimum 
service. 

2.11 FIBER OPTIC CABLE SYSTEM 

A. Optical Cable.  Optical cables shall be duplex 900 mm tight-buffer construction designed 
for intra-building environments. Sheath shall be UL listed OFNP in accordance with NEC 
Article 770. Optical fiber shall meet the requirements of FDDI, ANSI X3T9.5 PMD for 
62.5/125mm. 

B. Connectors.  Field terminate optical fibers with ST type connectors. Connectors shall 
have ceramic ferrules and metal bayonet latching bodies. 

2.12 SUPPLEMENTAL COOLING 

A. Where additional cooling is indicated by the heat generation calculations, the panels shall 
be equipped with one of the following methods of supplemental cooling. All supplemental 
cooling methods shall be powered from the respective control panels unless specifically 
indicated otherwise. 

1. NEMA 3R Enclosures 

a. Air to Air Heat Exchanger 

b. Air Conditioning 

c. Filtered Fan Ventilation 

2. NEMA 12 Enclosures 

a. Air to Air Heat Exchanger 

b. Air Conditioning 

c. Filtered Fan Ventilation 

3. NEMA 4X Enclosures 

a. Air to Air Heat Exchanger 

b. Air Conditioning 

c. Washdown Rated Filtered Fan Ventilation 
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4. NEMA 7 Enclosures 

a. Air Conditioning 

B. Air to Air Heat Exchanger 

1. Rated NEMA 12, 3R, 4X to suit enclosure rating 

2. Stainless steel construction 

3. Epoxy coated aluminum core 

4. 10 micron ambient side intake air filter 

C. Air Conditioning NEMA 7 

1. UL listed for Class I Div I use when supplemented with a Type X purged and 
pressurized enclosure 

2. Stainless Steel Construction 

3. Rated for corrosive atmospheres containing at a minimum 200 ppm Sulfuric Acid, 5 
ppm Hydrogen Sulfide, 10 ppm Sodium Hypochlorite and 10 ppm Sodium Hydroxide 

4. Powered by separate power supply. 

5. Built in condensate evaporator 

6. Alarm output contacts 

D. Air Conditioning non-NEMA 7 

1. NEMA 12, 3R, or 4X to suit enclosure rating 

2. 316 SS construction 

3. -40°F to 140°F ambient operating temperature 

4. Rated for corrosive atmospheres containing at a minimum 200 ppm Sulfuric Acid, 5 
ppm Hydrogen Sulfide, 10 ppm Sodium Hypochlorite and 10 ppm Sodium Hydroxide 

5. Alarm output contacts 

6. Condenser filter 

7. Directional condenser discharge 

E. Filtered Fan Ventilation 

1. Rated NEMA 12 or 3R to suit enclosure rating 

2. Enclosure shall be fitted with intake and exhaust grilles 
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3. Polypropylene intake filter 

4. Metal mesh exhaust filter 

F. Washdown Rated Filtered Fan Ventilation 

1. Rated NEMA 4X 

2. Stainless-steel construction 

3. Enclosure shall be fitted with Intake and exhaust units 

4. 10 micron intake filter 

 

PART 3 - EXECUTION 

3.01 EXAMINATION  

A. The project plans shall be thoroughly examined for control device and equipment 
locations.  Any discrepancies, conflicts, or omissions shall be reported to the 
architect/engineer for resolution before rough-in work is started. 

B. The ATC SUB-SUBCONTRACTOR shall inspect the site to verify that equipment may 
be installed as shown.  Any discrepancies, conflicts, or omissions shall be reported to 
the engineer for resolution before rough-in work is started. 

C. The ATC SUB-SUBCONTRACTOR shall examine the drawings and specifications for 
other parts of the work.  If head room or space conditions appear inadequate or if any 
discrepancies occur between the plans and the contractor’s work and the plans and the 
work of others the contractor shall report these discrepancies to the ENGINEER and 
shall obtain written instructions for any changes necessary to accommodate the 
contractor’s work with the work of others.  Any changes in the work covered by this 
specification made necessary by the failure or neglect of the contractor to report such 
discrepancies shall be made by and at the expense of the ATC SUB-
SUBCONTRACTOR 

3.02 PROTECTION 

A. The ATC SUB-SUBCONTRACTOR shall protect all work and material from damage by 
their work or employees and shall be liable for all damage caused. 

B. The ATC SUB-SUBCONTRACTOR shall be responsible for their work and equipment 
until it is inspected, tested, and accepted by the OWNER. The ATC SUB-
SUBCONTRACTOR shall protect any material that is not immediately installed.  The 
ATC SUB-SUBCONTRACTOR shall close all open ends of work with temporary covers 
or plugs during storage and construction to prevent entry of foreign objects 
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3.03 COORDINATION 

A. Site 

1. Where the mechanical work will be installed in close proximity to, or will interfere 
with, work of other trades, the ATC SUB-SUBCONTRACTOR shall assist in 
working out space conditions to make a satisfactory adjustment. If the ATC SUB-
SUBCONTRACTOR installs their work before coordinating with other trades, so as 
to cause any interference with work of other trades, the ATC SUB-
SUBCONTRACTOR shall make the necessary changes in their work to correct the 
condition at no additional cost to the project. 

2. Coordinate and schedule work with other work in the same area and with work 
dependent upon other work to facilitate mutual progress. 

B. Coordination with controls specified in other sections or divisions.  Other sections and/or 
divisions of this specification include controls and control devices that are to be part of or 
interfaced to the control system specified in this section.  These controls shall be 
integrated into the system and coordinated by the contractor as follows: 

1. Each supplier of a controls product is responsible for the configuration, 
programming, start up, and testing of that product to meet the sequences of 
operation. 

2. The ATC SUB-SUBCONTRACTOR shall coordinate and resolve any 
incompatibility issues that arise between control products provided under this 
section and those provided under other sections or divisions of this specification. 

3. The ATC SUB-SUBCONTRACTOR is responsible for providing all controls 
described in the contract documents pertaining to the HVAC systems or BMS. 

4. The ATC SUB-SUBCONTRACTOR is responsible for the interface of control 
products provided by multiple suppliers regardless of where this interface is 
described within the contract documents.  

3.04 GENERAL WORKMANSHIP 

A. Install equipment, piping, and wiring/raceway parallel to building lines (i.e. horizontal, 
vertical, and parallel to walls) wherever possible. 

B. Provide sufficient slack and flexible connections to allow for vibration of piping and 
equipment. 

C. Install equipment in readily accessible locations as defined by Chapter 1 Article 100 Part 
A of the National Electrical Code (NEC). 

D. Verify integrity of all wiring to ensure continuity and freedom from shorts and grounds. 

E. All equipment, installation, and wiring shall comply with industry specifications and 
standards for performance, reliability, and compatibility and be executed in strict 
adherence to local codes and standard practices.  
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3.05 FIELD QUALITY CONTROL 

A. All work, materials, and equipment shall comply with rules and regulations of applicable 
local, state, and federal codes and ordinances as identified in Division 01.  

B. ATC SUB-SUBCONTRACTOR shall continually monitor the field installation for code 
compliance and quality of workmanship. 

C. ATC SUB-SUBCONTRACTOR shall have work inspection by local and/or state 
authorities having jurisdiction over the work as applicable. 

3.06 WIRING 

A. All control and interlock wiring shall comply with national and local electrical codes, and 
Division 26. 

3.07 NETWORK WIRING 

A. The ATC SUB-SUBCONTRACTOR shall adhere to the items listed in the Wiring” article 
in Part 3 of the specification. 

B. All cabling shall be installed in a neat manner.  Follow manufacturer’s installation 
recommendations for all communication cabling. 

C. Do not install communication wiring in raceways and enclosures containing Class 1 or 
other Class 2 wiring. 

D. Maximum pulling, tension, and bend radius for the cable installation, as specified by the 
cable manufacturer, shall not be exceeded during installation. 

E. ATC SUB-SUBCONTRACTOR shall verify the integrity of the entire network following 
cable installation.  Use appropriate test measures for each particular cable. 

F. When a cable enters or exits a building, a lightning arrestor must be installed between 
the lines and ground.  The lighting arrestor shall be installed according to the 
manufacturer’s instructions. 

G. All runs of communication wiring shall be unspliced length when that length is 
commercially available.  

H. All communication wiring shall be labeled to indicate origination and destination data. 

I. Grounding of coaxial cable shall be in accordance with NEC regulations article on 
“Communications Circuits, Cable, and Protector Grounding.” 

J. BACnet IP, Arcnet or MS/TP communications wiring shall be installed in accordance with 
ASHRAE/ANSI Standard 135.  This includes but is not limited to: 

1. IP 

a. The network shall use Cat 6e or greater cabling for connections.  
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b. The maximum length of an IP segment is 300 ft. 

c. Custom made patch cables must use either the T568A or T568 wiring 
standard and must use the same standard on both ends of the cable. 

d. Where cable length required exceeds the allowable distance, the ATC SUB-
SUBCONTRACTOR shall use fiberoptic cable.  ATC SUB-
SUBCONTRACTOR shall provide all required hardware for conversion of 
signal between fiberoptic and copper systems. 

2. Arcnet 

a. The network shall use shielded, twisted-pair cable with characteristic 
impedance between 100 and 120 ohms.  Distributed capacitance between 
conductors shall be less than 12.5 pF per foot. 

b. The maximum length of an Arcnet segment is 2000 ft with AWG 22 cable.   

c. The maximum number of nodes per segment shall be 32, as specified in the 
EIA 485 standard.  Additional nodes may be accommodated by the use of 
repeaters. 

d. An Arcnet network shall have no T connections. 

3. MS/TP 

a. The network shall use shielded, twisted-pair cable with characteristic 
impedance between 100 and 120 ohms.  Distributed capacitance between 
conductors shall be less than 30 pF per foot. 

b. The maximum length of an MS/TP segment is 4000 ft with AWG 18 cable.  
The use of greater distances and/or different wire gauges shall comply with 
the electrical specifications of EIA-485 

c. The maximum number of nodes per segment shall be 32, as specified in the 
EIA 485 standard.  Additional nodes may be accommodated by the use of 
repeaters. 

d. An MS/TP EIA-485 network shall have no T connections. 

3.08 FIBER OPTIC CABLE  

A. Maximum pulling tensions as specified by the cable manufacturer shall not be exceeded 
during installation.  Post-installation residual cable tension shall be within cable 
manufacturer’s specifications. 

B. All cabling and associated components shall be installed in accordance with 
manufacturers’ instructions.  Minimum cable and unjacketed fiber bend radii, as 
specified by cable manufacturer, shall be maintained. 
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3.09 INSTALLATION OF SENSORS 

A. Install sensors in accordance with the manufacturer’s recommendations. 

B. Mount sensors rigidly and adequately for the environment within which the sensor 
operates. 

C. Room temperature sensors shall be installed on concealed junction boxes properly 
supported by wall framing. 

D. All wires attached to sensors shall be sealed in their raceways or in the wall to stop air 
transmitted from other areas from affecting sensor readings. 

E. Sensors used in mixing plenums and hot and cold decks shall be of the averaging type.  
Averaging sensors shall be installed in a serpentine manner vertically across the duct.  
Each bend shall be supported with a capillary clip. 

F. Low-limit sensors used in mixing plenums shall be installed in a serpentine manner 
horizontally across duct.  Each bend shall be supported with a capillary clip.  Provide 1 ft 
of sensing element for each 1 ft2 of coil area. 

G. Do not install temperature sensors within the vapor plume of a humidifier.  If installing a 
sensor downstream of a humidifier, install it at least 10 ft downstream.   

H. All pipe-mounted temperature sensors shall be installed in wells.  Install liquid 
temperature sensors with heat-conducting fluid in thermal wells. 

I. Install outdoor air temperature sensors on north wall, complete with sun shield at 
designated location.  

J. Differential Air Static Pressure. 

1. All pressure sensing lines shall be stainless steel tubing. 

2. The piping to the pressure ports on all pressure transducers shall contain a 
capped test port located adjacent to the transducer. 

3. All pressure transducers, other than those controlling VAV boxes, shall be located 
in field device panels, not on the equipment monitored or on ductwork.  Mount 
transducers in a location accessible for service without use of ladders or special 
equipment. 

4. All air and water differential pressure sensors shall have gauge tees mounted 
adjacent to the taps.  Water gauges shall also have shut-off valves installed before 
the tee. 

K. Freezestats, high-pressure cut-offs, and other safety switches shall be hard-wired to de-
energize equipment as described in the sequence of operation.  Switches shall require 
manual reset.  Provide contacts that allow DDC software to monitor safety switch status. 

L. Install humidity sensors for duct mounted humidifiers at least 10 ft downstream of the 
humidifier.  Do not install filters between the humidifier and the sensor. 
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3.10 ACTUATORS 

A. General.  Mount and link control damper actuators according to manufacturer’s 
instructions. 

1. To compress seals when spring-return actuators are used on normally closed 
dampers, power actuator to approximately 5° open position, manually close the 
damper, and then tighten the linkage. 

2. Check operation of damper/actuator combination to confirm that actuator 
modulates damper smoothly throughout stroke to both open and closed positions. 

3. Provide all mounting hardware and linkages for actuator installation. 

B. Electric/ Electronic  

1. Dampers: Actuators shall be direct mounted on damper shaft or jackshaft unless 
shown as a linkage installation.  For low-leakage dampers with seals, the actuator 
shall be mounted with a minimum 5° travel available for tightening the damper 
seal.  Actuators shall be mounted following manufacturer’s recommendations.  

2. Valves: Actuators shall be connected to valves with adapters approved by the 
actuator manufacturer.  Actuators and adapters shall be mounted following the 
actuator manufacturer’s recommendations. 

3.11 WARNING LABELS 

A. Permanent warning labels shall be affixed to all equipment that can be automatically 
started by the control system. 

1. Labels shall use white lettering (12-point type or larger) on a red background. 

2. Warning labels shall read as follows. 

a. C A U T I O N:  This equipment is operating under automatic control and 
may start or stop at any time without warning.  Switch disconnect to “Off” 
position before servicing. 

B. Permanent warning labels shall be affixed to all motor starters and control panels that 
are connected to multiple power sources utilizing separate disconnects. 

1. Labels shall use white lettering (12-point type or larger) on a red background. 

2. Warning labels shall read as follows. 

a. C A U T I O N:  This equipment is fed from more than one power source with 
separate disconnects.  Disconnect all power sources before servicing. 

3.12 IDENTIFICATION OF HARDWARE AND WIRING 

A. All wiring and cabling, including that within factory-fabricated panels, shall be labeled at 
each end within 2 in. of termination with control system address or termination number. 
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B. Permanently label or code each point of field terminal strips to show the instrument or 
item served. 

C. Identify control panels with minimum ½ in. letters on laminated plastic nameplates. 

D. Identify all other control components with permanent labels.  All plug-in components 
shall be labeled such that removal of the component does not remove the label. 

E. Identify room sensors related to terminal boxes or valves with nameplates.  Nameplates 
shall be in accordance with equipment nameplates in section 23 00 00 – Basic HVAC 
Requirements. 

F. Manufacturers’ nameplates and UL or CSA labels shall be visible and legible after 
equipment is installed. 

G. Equipment and panel tag numbers shall match those on the Contract Drawings. 

3.13 CONTROLLERS 

A. When full controls for an AHU, DHU or other major HVAC component is provided by a 
BMS controller, a separate controller shall be provided for each AHU, DHU or other 
major piece of HVAC equipment.  Equipment controlled by OEM controllers provided by 
the equipment manufacturer, and integrated in through the BMS network, does not 
require individual controllers.   

B. A DDC controller may control more than one system provided that all points associated 
with the system are assigned to the same DDC controller.  Points used for control loop 
reset, such as outside air or space temperature, are exempt from this requirement. 

C. Building Controllers and Custom Application Controllers shall be selected to provide the 
required I/O point capacity required to monitor all of the hardware points listed in IO List 
on the Contract Drawings. 

3.14 PROGRAMMING 

A. Provide sufficient internal memory for the specified sequences of operation and trend 
logging  

B. Point Naming.  Name points as shown on the IO List provided on the Contract Drawings.  
If character limitations or space restrictions make it advisable to shorten the name, the 
shortened abbreviations shall be submitted to the OWNER for approval or editing.  
Where multiple points with the same name reside in the same controller, each point 
name may be customized with its associated Program Object number.  For example, 
“Zone Temp 1” for Zone 1, “Zone Temp 2” for Zone 2. 

C. Software Programming 

1. Provide programming for the system and adhere to the sequences of operation 
provided.  All other system programming necessary for the operation of the 
system, but not specified in this document, also shall be provided by the ATC 
SUB-SUBCONTRACTOR.  Imbed into the control program sufficient comment 
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statements to clearly describe each section of the program.  The comment 
statements shall reflect the language used in the sequences of operation.  Use the 
appropriate technique based on the following programming types: 

a. Text-based: 

1) Must provide actions for all possible situations 

2) Must be modular and structured 

3) Must be commented 

b. Graphic-based: 

1) Must provide actions for all possible situations 

2) Must be documented 

c. Parameter-based: 

1)  Must provide actions for all possible situations 

2)  Must be documented. 

D. Operator Interface 

1. Standard Graphics.  Provide graphics for all mechanical systems and floor plans of 
the building.  This includes each chilled water system, hot water system, chiller, 
boiler, air handler, ventilation system, fans, and all terminal equipment.  Point 
information on the graphic displays shall dynamically update.  Show on each 
graphic all input and output points for the system.  Also show relevant calculated 
points such as setpoints.  As a minimum, show on each equipment graphic the 
input and output points and relevant calculated points as indicated on the 
applicable IO List in the Contract Drawings. 

2. The ATC SUB-SUBCONTRACTOR shall provide all the labor necessary to install, 
initialize, start up, and troubleshoot all operator interface software and its functions 
as described in this section.  This includes any operating system software, the 
operator interface database, and any third-party software installation and 
integration required for successful operation of the operator interface.  

E. Contract Documents Accessibility 

1. Load into the control system, for access by the operator through any operator 
workstation, closeout documentation.  There shall be a menu or navigation tab to 
access the documentation.  The documentation can be loaded into the control 
system in a pdf format.  The following documentation shall be included: 

a. As-built control diagrams including wiring diagrams and sequences of 
operations for each controller/piece of equipment. 

b. All IOM data as follows:  
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1) IOM from each equipment manufacturer for each piece of equipment 
(AHUs, FCUs, Chillers, pumps etc.) 

2) IOM for each control module and end device installed in the system. 

2. Training Materials: Provide course outline and materials for each class at least 12 
weeks before first class. Training shall be furnished via instructor-led sessions.  
ENGINEER shall review and provide comments if necessary to meet Owner’s 
needs.  ATC SUB-SUBCONTRACTOR shall have approved course outlines and 
materials at least 2 weeks before first class.   

3.15 CONTROL SYSTEM CHECKOUT AND TESTING 

A. Startup Testing.  All testing listed in this article shall be performed by the ATC SUB-
SUBCONTRACTOR and shall make up part of the necessary verification of an operating 
control system.  This testing shall be completed before the owner’s representative is 
notified of the system demonstration 

1. The ATC SUB-SUBCONTRACTOR shall furnish all labor and test apparatus 
required to calibrate and prepare for service of all instruments, controls, and 
accessory equipment furnished under this specification. 

2. The ATC SUB-SUBCONTRACTOR is responsible for coordinating with the HVAC 
CONTRACTOR and other trades for any required support to execute system 
checkout and testing. 

3. Verify that all control wiring is properly connected and free of all shorts and ground 
faults.  Verify that terminations are tight. 

4. Enable the control systems and verify calibration of all input devices individually.  
Perform calibration procedures according to manufacturers’ recommendations. 

5. Verify that all binary output devices (relays, solenoid valves, two-position actuators 
and control valves, magnetic starters, etc.) operate properly and that the normal 
positions are correct. 

6. Verify that all analog output devices (I/Ps, actuators, etc.) are functional, that start 
and span are correct, and that direction and normal positions are correct.  The 
ATC SUB-SUBCONTRACTOR shall check all control valves and automatic 
dampers to ensure proper action and closure.  The ATC SUB-SUBCONTRACTOR 
shall make any necessary adjustments to valve stem and damper blade travel. 

7. Verify that the system operation adheres to the sequences of operation.  Simulate 
and observe all modes of operation by overriding and varying inputs and 
schedules.  Tune all DDC loops. 

8. Alarms and Interlocks: 

a. Check each alarm separately by simulating a condition that will trip the 
alarm.  Method of simulating alarms shall not damage equipment or sensors 
or create an unsafe condition.  Method of simulating each alarm conditions 
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shall be clearly indicated in the testing plan.  See section 23 05 95 for 
additional requirements. 

b. Interlocks shall be tripped using field contacts to check the logic, as well as 
to ensure that the fail-safe condition for all actuators is in the proper 
direction. 

c. Interlock actions shall be tested by simulating alarm conditions to check the 
initiating value of the variable and interlock action. 

3.16 CONTROL SYSTEM DEMONSTRATION AND ACCEPTANCE 

A. Demonstration 

1. Prior to acceptance, the control system shall undergo a series of performance 
tests to verify operation and compliance with this specification and the sequence of 
operation.  These tests shall occur after the Contractor has completed the 
installation, started up the system, and performed their own tests.  See section 23 
05 95 for additional requirements related to system start-up. 

2. The ATC SUB-SUBCONTRACTOR shall provide all required persons equipped 
with two-way communication and shall demonstrate actual field operation of each 
control and sensing point for all modes of operation including day, night, occupied, 
unoccupied, fire/smoke alarm, seasonal changeover, and power failure modes. 
The purpose is to demonstrate the calibration, response, and action of every point 
and system.  Any test equipment required to prove the proper operation shall be 
provided by and operated by the ATC SUB-SUBCONTRACTOR.  

3. Additionally, the following items shall be demonstrated: 

a. DDC loop response.  The contractor shall supply trend data output in a 
graphical form showing the step response of each DDC loop.  The test shall 
show the loop’s response to a change in set point, which represents a 
change of actuator position of at least 25% of its full range.  The sampling 
rate of the trend shall be from 10 seconds to 3 minutes, depending on the 
speed of the loop.  The trend data shall show for each sample the set point, 
actuator position, and controlled variable values.  Any loop that yields 
unreasonably under-damped or over-damped control shall require further 
tuning by the ATC SUB-SUBCONTRACTOR.  

b. Optimum start/stop.  The ATC SUB-SUBCONTRACTOR shall supply a trend 
data output showing the capability of the algorithm. The change-of-value or 
change-of-state trends shall include the output status of all optimally started 
and stopped equipment, as well as temperature sensor inputs of affected 
areas. 

c. Interface to the building fire alarm system.  All shutdown and purge 
operations shall be demonstrated including any require lock outs or manual 
resets per the Sequence of Operation. 
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d. Operational logs for each system that indicate all set points, operating 
points, valve positions, mode, and equipment status shall be submitted to 
the OWNER.  These logs shall cover three 48-hour periods and have a 
sample frequency of not more than 10 minutes.  The logs shall be provided 
in digital formats on a thumb drive.  

4. Any tests that fail to demonstrate the operation of the system shall be repeated at 
a later date.  The ATC SUB-SUBCONTRACTOR shall be responsible for any 
necessary repairs or revisions to the hardware or software to successfully 
complete all tests. 

B. Acceptance 

1. All tests described in this specification shall have been performed to the 
satisfaction of both the ENGINEER and OWNER prior to the acceptance of the 
control system as meeting the requirements of completion.  The ATC SUB-
SUBCONTRACTOR is responsible for scheduling and conducting tests reliant on 
seasonal conditions during the applicable seasons.  Conducting tests out of 
season is acceptable if the ATC SUB-SUBCONTRACTOR proposes a full testing 
plan and furnishes all equipment necessary to simulate seasonal conditions such 
as boilers, heaters, fuel and fuel storage, cooling equipment, cooling towers, water 
tanks, water pumps, temp hoses, steam generators, temporary power, etc. 

2. The system shall not be accepted until all forms and checklists completed as part 
of the demonstration are submitted and approved. 

3.17 CLEANING 

A. The ATC SUB-SUBCONTRACTOR shall clean up all debris resulting from their activities 
daily. The ATC SUB-SUBCONTRACTOR shall remove all cartons, containers, crates, 
etc., under their control as soon as their contents have been removed.  Waste shall be 
collected and placed in a designated location. 

B. At the completion of work in any area, the contractor shall clean all work, equipment, 
etc., keeping it free from dust, dirt, and debris, etc. 

C. At the completion of work, all equipment furnished under this section shall be checked 
for paint damage, and any factory-finished paint that has been damaged shall be 
repaired to match the adjacent areas.  Any cabinet or enclosure that has been deformed 
shall be replaced with new material and repainted to match the adjacent areas. 

3.18 TRAINING 

A. Provide training for designated staff of Owner’s representatives.  Training shall be 
provided via classroom training.  The ATC SUB-SUBCONTRACTOR shall provide a 
training representative familiar with the controls and operation of the system to conduct 
the classroom training.  The training shall be 5 days broken into 5 sessions consisting of 
1 day of training each. 
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1. The first session shall be conducted after the system is fully operational but prior to 
final acceptance testing.  The training shall meet the Day to Day Operator 
requirements in the following sections. 

2. The second session shall be conducted after the system is fully operation but prior 
to final acceptance testing.  The training shall meet the Advanced Operator 
requirements in the following sections. 

3. The third session shall be conducted 1 month after the final acceptance testing and 
shall replicate the original training session for Day to Day Operators.  This sessions 
shall act as a refresher of the material after the OWNER’S personnel have used and 
become more familiar with the system.  The course shall leave amble time for 
personnel to ask questions. 

4. The fourth session shall be conducted 1 month after the final acceptance testing 
and shall replicate the original training session for Advanced Operators.  This 
session shall act as a refresher of the material after the OWNER’S personnel have 
used and become more familiar with the system.  The course shall leave amble time 
for personnel to ask questions. 

5. The last 1 day session shall be scheduled by the OWNER and will focus on 
administrator and system manager related information. 

B. Training shall enable the OWNER’S personnel to accomplish the following objectives.  

1. Day-to-day Operators: 

a. Proficiently operate the system 

b. Understand control system architecture and configuration 

c. Understand DDC system components 

d. Understand system operation, including DDC system control and optimizing 
routines (algorithms) 

e. Operate the workstation and peripherals 

f. Log on and off the system 

g. Access graphics, point reports, and logs 

h. Adjust and change system set points, time schedules, and holiday schedules 

i. Recognize malfunctions of the system by observation of the printed copy 
and graphical visual signals 

j. Understand system drawings and Operation and Maintenance manual  

k. Understand the job layout and location of control components 

l. Access data from DDC controllers and ASCs  
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m. Operate portable operator’s terminals 

2. Advanced Operators: 

a. Make and change graphics on the workstation  

b. Create, delete, and modify alarms, including annunciation and routing of 
these 

c. Create, delete, and modify point trend logs and graph or print these both on 
an ad-hoc basis and at user-definable time intervals 

d. Create, delete, and modify reports 

e. Add, remove, and modify system’s physical points  

f. Create, modify, and delete programming 

g. Add panels when required 

h. Add operator interface stations 

i. Create, delete, and modify system displays, both graphical and others  

j. Perform DDC system field checkout procedures 

k. Perform DDC controller unit operation and maintenance procedures 

l. Perform workstation and peripheral operation and maintenance procedures 

m. Perform DDC system diagnostic procedures  

n. Configure hardware including PC boards, switches, communication, and I/O 
points 

o. Maintain, calibrate, troubleshoot, diagnose, and repair hardware 

p. Adjust, calibrate, and replace system components 

C. System Managers/Administrators: 

1. Maintain software and prepare backups 

2. Interface with job-specific, third-party operator software 

3. Add new users and understand password security procedures 

D. Provide course outline and materials according to the “Submittals” article in Part 1 of this 
specification.  Provide one copy of training material per student. 

E. The instructor(s) shall be factory-trained and experienced in presenting this material. 
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F. Classroom training shall be done using a network of working controllers representative 
of installed hardware. 

3.19 SEQUENCES OF OPERATION 

A. See Contract Drawings for sequences of operation. 

END OF SECTION 
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DIVISION 23 

HVAC 

(Filed Sub Bid Required) 

 

SECTION 23 09 13 

HYDRONIC CONTROL VALVES 

PART 1 – GENERAL 

1.01 FILED SUB-BID REQUIREMENTS 

A. This Section is part of the filed sub-bid for Division 23 – HVAC. See Section 23 00 00. 

1.02 WORK INCLUDED 

A. The HVAC SUBCONTRACTOR shall supply and motorized control valves as shown on 

the Contract Drawings and as specified below.   

B. Control valves shall be adjusted to comply with the contract documents and included in 

the commissioning process. 

1.03 RELATED SECTIONS 

A. Section 00 72 00 − General Conditions 

B. Section 01 33 00 – Submittal Procedures 

C. Section 01 78 23 – Operation and Maintenance Data 

D. Section 01 79 00 – Instruction of Owner’s Personnel 

E. Section 01 91 00 – Building Systems Commissioning 

F. Section 23 00 00 − Basic HVAC Requirements 

G. Section 23 05 23 – General-Duty Valves for HVAC Piping 

H. Section 23 05 93 – HVAC Balancing 

I. Section 23 09 00 – HVAC Automatic Temperature Controls 

J. Section 23 21 13 – Hydronic Piping 

K. Section 23 21 19 – Hydronic Specialties 

L. Section 23 83 23 – Electric Room Air Conditioners 
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M. Section 23 82 19 – Blower Coil Units 

N. Section 23 84 16 – Dehumidification Units 

1.04 SUBMITTALS 

A. Submittals shall be in accordance with the requirements of Section 01 33 00 − Submittal 

Procedures and Section 23 00 00 − Basic HVAC Requirements. 

B. HVAC SUBCONTRACTOR shall submit working drawings, shop drawings and material 

specifications for the approval of the Engineer in accordance with the requirements of 

the General Conditions; and as specified under Division 01 – General Requirements. 

The submittals shall include, but not be limited to: 

C. Working Drawings: 

1. Product data sheets for make and model. 

2. Complete catalog information, descriptive literature, specifications, and 

identification of materials of construction. 

3. Confirmation of suitability of the valve materials for the application. 

4. Power and control wiring diagrams, including terminals and numbers. 

5. Complete nameplate data of electric actuators. 

6. Spare parts list. 

7. Special tools list. 

D. Calculations: 

1. Sizing of electric actuators. 

2. Sizing of operating mechanisms with extension stems. 

3. Sizing of gear actuators. 

4. Sizing of anchor bolts. 

E. Manufacturer’s Installation and Startup Certification. 

F. Operation and Maintenance Data: Submit complete manuals including: 

1. Copies of all approved Shop Drawings, test reports, maintenance data and 

schedules, description of operation, and spare parts information. 
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2. Refer to section 01 78 23 – Operation and Maintenance Data for additional 

requirements. 

G. Material test reports representing all major components of valves and operators shall be 

submitted. All such components shall be traceable to the original heat and/or lot 

numbers unless otherwise approved. 

1.05 DELIVERY, STORAGE, AND HANDLING 

A. Protection of Materials and Equipment shall be as specified in Division 01 – General 

Requirements. 

B. All fixtures, valves, and component shall be marked with the manufacturer's name or 

trademark, size, class, and the date of manufacture. 

C. Special care in handling shall be exercised during delivery, distribution, and storage of 

items to avoid damage and unnecessary stresses. Damaged items will be rejected and 

shall be replaced at HVAC SUBCONTRACTOR 's expense. Items stored prior to use 

shall be stored in such a manner as to keep the interior free from dirt and foreign matter. 

D. Provide full-face protectors of waterproof material fastened to each side of the valve 

body to protect joints and the valve interior. 

1.06 QUALITY ASSURANCE AND QUALIFICATIONS  

A. Manufacturer’s Qualifications: 

1. Manufacturer shall have a minimum of 5 years of experience in the production of 

substantially similar valve equipment and shall show evidence of satisfactory 

service in at least 5 installations. 

2. Each type of valve shall be the product of one manufacturer. 

B. The hydronic control valves shall be included in the commissioning process as outlined 

in Section 01 91 00 – Building Systems Commissioning.  

1. The hydronic control valves shall be included in the Pre-Startup Inspection, 

Manufacturer Startup, Equipment Functional Performance Test, System 

Balancing, and System Functional Performance Test stages of the commissioning 

process, with documented results included in the commissioning report. 

C. The manufacturer’s representative shall provide a certification indicating that the 

equipment has been installed and started up in accordance with the manufacturer’s 

requirements, in compliance with warranty conditions, and that the equipment is in 

satisfactory working order. 

D. Provide start-up training of control valves in accordance with Section 23 00 00 – Basic 

HVAC Requirements and Section 01 79 00 – Instruction of Owner’s Personnel. Provide 
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services of manufacturer’s technical representative for four hours to instruct Owner’s 

Personnel in operation and maintenance of units. 

1.07 MANUFACTURER'S FIELD SERVICES 

A. Provide start-up training of the control valves in accordance with Section 23 00 00 – 

Basic HVAC Requirements and Section 01 79 00 – Instruction of Owner’s Personnel. 

Provide services of manufacturer’s technical representative for four hours to instruct 

Owner’s Personnel in operation and maintenance of units. 

B. The services of a qualified manufacturer's Technical Representative shall be provided. 

The manufacturer Technical Representative’s services shall include the following site 

visits: 

 

Service 
Total 
Days 

No. of 
Trips 

Remarks 

Installation Checkout 1 1 
In accordance with Section 01 91 00 – 

Building Systems Commissioning 

Startup and Testing 2 2 

In accordance with Section 23 05 93 – 

HVAC Balancing and Section 01 91 00 – 

Building Systems Commissioning 

Training 1 1 
In accordance with Section 01 79 00 – 

Instruction of Owner’s Personnel 

PART 2 – PRODUCTS 

2.01 GENERAL 

A. Control valves shall be sized and suitable for all conditions described in the Control 

Valve Schedule on the drawings. Valves shall be capable of safe, proper and continuous 

operation under their respective design operating conditions, with a reasonable 

operating margin, without undue strain, corrosion, deterioration, leakage, vibration, noise 

or other operating problem. 

B. Unless specified otherwise on the Control Valve Schedule, all valves greater than 2-inch, 

shall have ANSI 150 lb. class raised face flanged end connections or as provided in the 

attached control valve datasheet. Flanges shall be in accordance with ASME B16.5. 

Valve may be of the flangeless design, suitable for installation between Buyer's raised 

face flanges, which will be in accordance with ASME B16.5. Valves 2-inch and smaller 

shall be threaded end connections.  

C. Control Valves in throttling applications shall generally be characterized ball or globe 

body, cage trim for 4-inch and smaller, or butterfly valves shall be used for 6-inch and 

larger.  

D. Valves required for glycol service shall be constructed of materials suitable for the 

intended service. 
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2.02 CHARACTERIZED BALL VALVES 

A. Valves shall be 2-way or 3-way as indicated on drawings. 

B. Valve body shall be constructed of forged brass with nickel plating, suitable for 400 psig 

pressure. 

C. Ball shall be stainless steel with characterizing disc of ETFE. 

D. Stem shall be stainless steel with PTFE seal and lubricated EPDM O-ring seals. 

E. Valve and actuator shall and be capable of a 50 psi maximum operating pressure 

differential and a 200 psi maximum shutoff pressure.   

F. Valve shall be suitable for fluid temperatures up to 250 °F. 

G. Electric actuators: 

1. UL listed per UL 873 or UL 60730. 

2. Capable of closing valve against system pump shutoff head. 

3. 24V or 120V as required by manufacturer of unit controller or DDC system.   

4. Modulating actuator shall deliver torque required for continuous uniform movement 

of controlled valve, from limit to limit, when operated at rate voltage and 

temperatures. 

5. Modulating actuator shall be capable of stopping at numerous points across full 

movement range and re-starting in either direction from any point in range.   

6. Actuators shall be configurable to all of the input signal arrangements below: 

a. Three-point, tristate, or floating point.  One input drives actuator towards 

position and other input drives actuator toward closed position.  No signal to 

either input actuator remains in last position. 

b. Proportional.  Actuator drives proportional to input signal and modulates 

throughout its angle of rotation.  Suitable for 0-10 VDC or 4-20 mA signals.  

c. Pulse Width Modulation (PWM). Actuator drives to a commanded position 

according to a pulse duration (length) of signal from a dry-contact closure, 

triac sink or source controller. 

d. Programmable.   
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1) Control Input, Position Feedback, Mechanical Travel, and Running 

Time: Factory or field software programmable without the use of 

actuator mounted switches. 

2) Adaptation. Upon adjustment of operating parameters, adaptation shall 

be available to initiate adaption of the input, feedback and run time, to 

the actual mechanical angle of rotation or travel. 

3) Diagnostic. Feedback of hunting or oscillation, mechanical overload, 

mechanical travel, and mechanical load limit. 

4) Service Data. Include, at a minimum, the ratio of the number of hours 

in motion and the number of hours powered. 

e. Digital Control. Valve actuators shall have built-in digital control for BACnet 

MS/TP, BACnet IP, Modbus RTU, or Modbus TCP. 

7. Modulating valves shall be capable of transmitting position feedback to the control 

system.   

a. Modulating actuators with analog position feedback through voltage signal 

for remote monitoring. 

b. Digitally controlled modulating actuators with shall utilize BACnet or Modbus 

datapoint for remote monitoring. 

c. Provide a position indicator and graduated scale on each actuator indicating 

open and closed travel limits. 

8. Where indicated, valve shall be equipment with a spring-driven fail-safe 

mechanism to return valve to an end position upon loss of power.   

2.03 GLOBE BALL VALVES 2-INCH AND SMALLER 

A. Valves shall be 2-way or 3-way as indicated on drawings. 

B. Valve body and seat shall be constructed of bronze, suitable for 400 psig at 

temperatures below 150 °F. 

C. Plug shall be brass. 

D. Spindle shall be stainless steel with EPDM seal.  

E. Valve and actuator shall be capable of a 35 psi maximum operating pressure differential 

and a 250 psi maximum shutoff pressure.   

F. Electric actuators: 
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1. UL listed per UL 873 or UL 60730. 

2. Capable of closing valve against system pump shutoff head. 

3. 24V or 120V as required by manufacturer of unit controller or DDC system.   

4. Modulating actuator shall deliver torque required for continuous uniform movement 

of controlled valve, from limit to limit, when operated at rate voltage and 

temperatures. 

5. Modulating actuator shall be capable of stopping at numerous points across full 

movement range and re-starting in either direction from any point in range.   

6. Actuators shall be configurable to all of the input signal arrangements below: 

a. Three-point, tristate, or floating point.  One input drives actuator towards 

position and other input drives actuator toward closed position.  No signal to 

either input actuator remains in last position. 

b. Proportional.  Actuator drives proportional to input signal and modulates 

throughout its angle of rotation.  Suitable for 0-10 VDC or 4-20 mA signals.  

c. Pulse Width Modulation (PWM). Actuator drives to a commanded position 

according to a pulse duration (length) of signal from a dry-contact closure, 

triac sink or source controller. 

d. Programmable.   

1) Control Input, Position Feedback, Mechanical Travel, and Running 

Time: Factory or field software programmable without the use of 

actuator mounted switches. 

2) Adaptation. Upon adjustment of operating parameters, adaptation shall 

be available to initiate adaption of the input, feedback and run time, to 

the actual mechanical angle of rotation or travel. 

3) Diagnostic. Feedback of hunting or oscillation, mechanical overload, 

mechanical travel, and mechanical load limit. 

4) Service Data. Include, at a minimum, the ratio of the number of hours 

in motion and the number of hours powered. 

e. Digital Control. Valve actuators shall have built-in digital control for BACnet 

MS/TP, BACnet IP, Modbus RTU, or Modbus TCP. 

7. Modulating valves shall be capable of transmitting position feedback to the control 

system.   
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a. Modulating actuators with analog position feedback through voltage signal 

for remote monitoring. 

b. Digitally controlled modulating actuators with shall utilize BACnet or Modbus 

datapoint for remote monitoring. 

c. Provide a position indicator and graduated scale on each actuator indicating 

open and closed travel limits. 

8. Where indicated, valve shall be equipment with a spring-driven fail-safe 

mechanism to return valve to an end position upon loss of power.   

PART 3 – EXECUTION 

3.01 INSTALLATION 

A. Reference Section 23 00 00 − Basic HVAC Requirements and Section 23 05 93 − HVAC 

Balancing. 

B. Install control valves in accordance with the manufacturer's installation instructions. 

C. Install throttling bypass valve for manual flow control when motorized valve is out of 

service.  Isolation valve arrangement shall permit removal of control valve while flow 

through bypass occurs.   

END OF SECTION La
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DIVISION 23 

HVAC 

(Filed Sub Bid Required) 

 

SECTION 23 21 13 

HYDRONIC PIPING  

PART 1 – GENERAL 

1.01 FILED SUB-BID REQUIREMENTS 

A. This Section is part of the filed sub-bid for Division 23 – HVAC. See Section 23 00 00. 

B. Portions of this Section shall be the responsibility of the CHEMICAL TREATMENT SUB-

SUBCONTRACTOR and is part of the entry for Chemical Treatment in paragraph E of 

the Form for Sub-bid for HVAC.  

1.02 WORK INCLUDED 

A. The HVAC SUBCONTRACTOR shall supply and install all piping as shown on the 

Contract Drawings and as specified below.   

B. Pipe support design shall be a delegated design task provided by the HVAC 

SUBCONTRACTOR.  The pipe support design package shall be signed and sealed by a 

Professional Engineer licensed in the Commonwealth of Massachusetts, with experience 

in the field of pipe support design and analysis. 

1.03 RELATED WORK SPECIFIED ELSEWHERE 

A. Section 00 72 00 − General Conditions 

B. Section 01 33 00 – Submittal Procedures 

C. Section 01 73 23 – Anchorage and Bracing of Non-Structural Components 

D. Section 01 75 00 − Checkout and Startup Procedures 

E. Section 01 78 23 – Operation and Maintenance Data 

F. Section 01 79 00 – Instruction of Owner’s Personnel 

G. Division 05 – Metals 

H. Section 09 90 00 – Painting 

I. Section 23 00 00 – Basic HVAC Requirements 
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J. Section 23 05 23 – General-Duty Valves for HVAC Piping 

K. Section 23 05 93 –HVAC Balancing 

L. Section 23 07 00 – HVAC Insulation 

M. Section 23 09 00 – HVAC Automatic Temperature Controls 

N. Section 23 09 13 – Control Valves 

O. Section 23 21 20 – Hydronic Specialties 

P. Section 23 21 23 – Hydronic Pumps 

1.04 REFERENCE SPECIFICATIONS, CODES, AND STANDARDS 

The edition and addenda of the following industry codes and standards in effect on the date of 

Contract Award are a part of this specification and, where referred to by title or by specific 

designation only, are applicable to the extent indicated by the specific reference: 

A. American Institute of Steel Construction (AISC) 

1. Specification for the Design, Fabrication and Erection of Structural Steel for 

Buildings 

B. American Welding Society (AWS) 

1. AWS D1.1 – Structural Welding Codes –Steel 

C. American Society of Mechanical Engineers (ASME) 

1. ASME 31.1 - Power Piping 

2. ASME B31.9 – Building Services Piping 

D. Manufacturers Standardization Society of the Valve and Fittings Industry (MSS) 

1. MSS SP-58 – Pipe Hangers and Supports – Material, Design, Manufacture, 

Selection, Application, and Installation 

1.05 SUBMITTALS 

A. Shall be as specified in Section 01 33 00 – Submittal Procedures and Section 23 00 00 − 

Basic HVAC Requirements. 

1. Shop drawings and material submittals shall include but not be limited to: 

a. General arrangement drawing showing the piping layout. The drawing shall 

be marked up with the support locations. Each support location shall indicate 
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the type of support assembly to be used in the location, including anchors, 

guides, vertical supports.  Information on the support type shall also address 

degrees of freedom (i.e.: 6-way versus 3-way for anchors) and gaps 

between pipe and restraint to be provided during installation.  The drawings 

shall be signed and sealed by a Professional Engineer licensed in the 

Commonwealth of Massachusetts. 

b. Support Assembly Drawings. The drawings shall show each assembled 

support system. Each drawing shall have a unique support number. The 

support number shall correspond to the number shown on the general 

arrangement drawing. The assembly drawing shall list the maximum rating of 

the assembly which shall not be greater than the individual rating of any 

individual component. The drawing shall list the applicable node numbers 

from the stress analysis that correspond to the assembly to be used. The 

drawings shall indicate any applicable installation details including any 

welding requirements, anchor bolt size and quantity, gaps from restraint, etc. 

The drawings shall be signed and sealed by a Professional Engineer 

licensed in the Commonwealth of Massachusetts. 

c. Catalog data consisting of specifications, catalog data, materials of 

construction, and component capacities.  This includes: piping, fittings, 

flanges, gaskets, nut-and-bolt assemblies off-the-shelf pipe support 

components, and other appurtenances required for a complete system 

installation. 

d. Fabrication drawings for any required custom pipe supports, including 

requirements for anchorage into the structure. 

B. Unless exempted based on pipe size or operating temperature, the HVAC 

SUBCONTRACTOR shall submit for approval, pipe flexibility report and stress analysis 

generated by the support system designer. The report shall be signed and sealed by a 

Professional Engineer licensed in the State or Commonwealth in which the project is 

located. The report shall contain at a minimum: 

1. All variables used, including: starting and operating temperatures, pressures, pipe 

thickness, and imparted loads from external sources. 

2. 3D images / isometric drawings of the hydronic system showing system layout, 

inline equipment and appurtenances, and support locations. All supports, 

equipment, and appurtenances shall be labeled and legible from the images. 

Labels shall correspond to tables in the report for movements, support forces, and 

pipe stress values. 

3. Pipe Movements. 

4. Pipe Forces imparted to structure. 

5. Pipe stress values. 
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6. A list of the manufacturer’s rated nozzle loads for equipment connection. 

C. Where pipe size and/or operating temperature are such that a pipe flexibility report and 

stress analysis is not required, pipe support/restraint and flexibility approaches outlined 

in project-specific requirements, codes, and standards referenced below.  The pipe 

support design engineer shall provide a signed and sealed letter stating that the pipe 

support/restraint and flexibility approach for the system meets or exceeds the following: 

1. Adequate flexibility to handle the expected thermal expansion. 

2. Loads on equipment nozzles are minimized and within manufacturer’s allowable 

limits. 

3. Piping is adequately restraint near piping expansion joints to maintain the 

expansion joint in a “neutral position” such that control rods/cables are not 

engaged and the joint retains capacity to lengthen or offset if building sections 

separate.  Pipe expansion joint shall be able to undergo axial lengthening without 

engaging control rods/cables due to static piping pressure.  Refer to section 23 21 

20 for additional information on pipe expansion joints.   

4. Pipe support/restraint and flexibility requirements in the International Mechanical 

Code. 

5. Pipe support/restraint and flexibility requirements in ASME B31.9. 

6. Pipe support/restraint and flexibility requirements in MSS SP-58. 

D. Weld Quality Control 

1. For shop and field welds for steel or stainless steel hydronic piping, the following 

qualification documentation shall be provided: 

a. Weld Procedure Specifications (WPS) – outline of all welding procedures to 

be used to complete the work.  Procedures to be used shall meet or exceed 

requirements in applicable AWS and ASME standards.  Where multiple pipe 

fabrication companies work on a project, each company shall provide a 

WPS. 

b. Procedure Qualification Records (PQR) – record of fabrication company’s 

performance during test welds, to demonstrate comply with requirements of 

all welding procedures in the WPS. 

c. Welder Performance Qualification (WPQ) – record of each welder’s 

performance, demonstrating ability to comply with quality requirements in 

applicable procedures in the fabrication company’s WPS.  WPQ shall certify 

which welding conditions the welder is capable of performing compliant 

welds in terms of welding process, position of welder, and joint configuration. 
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d. WPS, PQR, and WPQ information shall be updated if additional types of 

welds, additional welders, or additional welding companies are brought into 

the project. 

2. Documentation of weld inspections shall be provided, for information, in 

accordance with the applicable AWS and ASME standards for the project.    

1.06 DELIVERY STORAGE AND HANDLING 

A. Deliver, store, and handle all products and materials as specified in Division 01 and as 

indicated in this submittal. 

B. Labeling: Deliver the materials to the site with the manufacturer’s stamp or label affixed. 

The product shall show the fire hazard indexes when applicable. 

C. Protection: Protect materials against dirt, water, chemical, and mechanical damage. Do 

not install damaged materials. Remove damaged materials from the project site. 

PART 2 – PRODUCTS 

2.01 GENERAL 

A. HVAC SUBCONTRACTOR shall furnish all labor, materials, equipment, tools, and 

services required for the furnishing, installation, disinfection and testing of all piping as 

shown on the Drawings, specified in this Section and required for the Work. Piping shall 

be furnished and installed of the material, sizes, classes, and at the locations shown on 

the Drawings and designated in this Section. Piping shall include all fittings, adapter 

pieces, couplings, closure pieces, harnessing rods, hardware, bolts, gaskets, wall 

sleeves, wall pipes, hangers, supports, and other associated appurtenances for required 

connections to equipment, valves, or structures for a complete installation. 

B. HVAC SUBCONTRACTOR shall furnish and install fittings, couplings, pipe hangers and 

expansion devices, connections, sleeves, adapters, harness rods and closure pieces as 

required to connect pipelines of dissimilar materials and sizes herein included under this 

Section and other concurrent Contracts for a complete installation. 

C. Piping assemblies shall be generally supported on walls and ceilings, unless otherwise 

shown on the Drawings or ordered by the Engineer, being kept clear of openings and 

positioned above "headroom" space. Where practical, such piping shall be run in neat 

clusters, plumb and level along walls, and parallel to overhead beams. 

D. HVAC SUBCONTRACTOR shall provide taps on piping where required or shown on the 

Drawings. Where pipe or fitting wall thicknesses are insufficient to provide the required 

number of threads, a boss or pipe saddle shall be installed. 
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E. Hydronic system heat transfer fluid: (THIS SECTION SHALL BE THE 

RESPONSIBILITY OF THE CHEMICAL TREATMENT SUB-SUBCONTRACTOR 

UNDER THE SUB-BID, HVAC WORK.) 

1. The CHEMICAL TREATMENT SUB-SUBCONTRACTOR shall furnish and fill the 

hydronic piping system with a corrosion inhibited propylene glycol solution at the 

concentration indicated on the Drawings.  Glycol solution shall be installed in the 

piping system immediately after completing the flushing and cleaning procedure. 

2. The CHEMICAL TREATMENT SUB-SUBCONTRACTOR shall be responsible for 

taking weekly readings and adjusting the inhibitor levels and concentration of the 

glycol solution concentration until the system is turned over to the owner.   

3. All glycol solutions shall be of a single formulation from a single manufacturer.  

Mixing of solutions produced by different manufacturers or different formulations 

from a single manufacturer shall not be permitted.   

4. Propylene glycol formulation shall include no less than 96% propylene glycol with 

food grade corrosion inhibitors.   

5. Acceptable glycol formulations include: 

a. Dowfrost Heat Transfer Fluid 

b. Dynalene PG / PG-FG 

c. Keller-Heartt Truegard 

d. Approved equal 

2.02 MATERIAL 

A. General: 

1. Materials, fittings, and connections shall be as indicated in the pipe schedule on 

the HVAC drawings.  Components required to accommodate insulation (i.e.: 

saddles, shields) shall be provided where necessary based on specified insulation 

type and thickness as well as where pipe support/restraints must be directly 

attached to the pipe (i.e.: anchors, guides). 

2. Nipple shall be of the same type, quality and weight materials as the pipe with 

which they are installed, except that short nipples shall be extra strong weight. 

Close nipples shall not be used. 

3. Where indicated in the Contract Drawings or in this specification, a corrosion 

resistant coating shall be applied to protect copper piping from degradation. The 

coating shall be a field applied Bronz-Glow’s SPC-Clear coating, Incralac, or 

approved equal. //The coating shall be specifically listed for use on copper pipe for 
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the protection from corrosion due to hydrogen sulfide 3ppm and shall be UV 

resistant.// 

B. Steel Pipe and Fittings: 

1. Steel Pipe: ASTM A53/A53M, black steel with plain ends; type E or S, grade B. 

Wall thickness as indicated in Part 3 "Piping Applications" Article. 

2. Malleable-Iron Threaded Fittings: ASME B16.3 

3. Malleable-Iron Unions: ASME B16.39. 

4. Cast-Iron Pipe Flanges and Flanged Fittings: ASME B16.1; raised ground face, 

and bolt holes spot faced to match connections. 

5. Wrought-Steel Fittings: ASTM A234/A234M, wall thickness to match adjoining 

pipe. 

C. Copper Tube and Fittings: 

1. Pressure Copper Tubing: ASTM B88, hard-drawn Type K. 

a. Press-Connect Fittings/Joints for Copper Pressure Piping: 

1) Reference: ASME B16.51, ASTM F3226. 

2) Basis of Design: Viega Pro Press, or approved equal. 

b. NPS 2 and Smaller: Wrought-copper fitting with EPDM O-ring seal in each 

end.  

c. NPS 1/2 to NPS 4: Bronze fitting with stainless-steel grip ring and EPDM O-

ring seal in each end. 

d. Solder/Threaded Fittings/Joints for Copper Pressure Piping:  

1) Wrought copper, ASME B16.22, ASTM B75. 

2) Cast copper, ASME B16.18, ASTM B62. 

3) Solder metal, ASTM B32. 

2. Copper Drainage Tubing: ASTM B306 

a. Solder Fittings/Joints for Copper Pressure Piping:  

1) Wrought copper, ASME B16.29. 

2) Cast copper, ASME B16.23, ASTM B62. 
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3) Solder metal, ASTM B32. 

2.03 SUPPORTS 

A. The HVAC SUBCONTRACTOR include up to an additional 20 percent of piping length 

above the design drawings at no additional cost if additional bends, loops, or offsets are 

determined necessary by the responsible pipe support engineer. Piping expansion joints 

are not allowed without written approval from the Owner except where explicitly shown 

on the Contract Drawings. If pipe expansion joints are deemed necessary and are 

approved by Owner the piping shall be restrained and anchored in accordance with the 

joint manufacturer’s recommendations.  

B. Pipe anchor and supports shall be located to reduce forces and moments on the 

equipment nozzles without the use of expansion joints. The allowable forces and 

moments on equipment nozzles shall comply with equipment manufacture allowable 

limits. The use of expansion joints at equipment connections will be allowed as shown 

on the contract drawings.  

C. Hangers and supports shall be of sufficient strength to maintain the pipelines, apparatus 

and equipment in proper position and alignment under all operating conditions. Hanger 

and supports shall conform to the applicable requirements of ANSI/ASME B31.9 – 

Building Services Piping, and be suitable for the service required as approved by the 

Engineer.  

D. Pipe Stress Analysis (when required): For piping 2 ½ inches in diameter and larger with 

temperatures ranges of 250 °F or greater the flexibility calculation shall be computed 

analyzed. ANSI ASME B31-series code approved manual techniques or stress table 

techniques are acceptable for 2 ½ and larger piping operating between 100 and 250 °F. 

Piping less than 2 ½ inches in diameter are not analyzed if the operating temperature is 

less than 300 °F. The HVAC SUBCONTRACTOR shall provide the services of a 

company that specializes in the design of pipe supports to perform a stress analysis on 

the system and design the hanger and support system. The stress analysis shall be 

submitted for approval prior to fabrication of the piping system or purchase of materials 

related to the boiler piping and support systems.  

1. The stress analysis shall utilize a software package to analyze the piping system. 

The software shall be Bentley - Autopipe, Intergraph - Ceasar II, or approved 

equal. 

2. The stress analysis shall analyze the following loads: 

a. Gravity Force, including weight of pipeline and appurtenances, contents, 

insulation, etc. 

b. Thermal Expansion Force developed by the restraint of free end 

displacement of the piping. The piping system shall be analyzed over the full 

temperature range from cold positon to hot. The range shall be between 

60°F and 220°F. 
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c. Hydrostatic Forces developed by internal pressure during operation of the 

piping system. 

d. Thrust Force, where expansion joints are required, loading due to thrust 

force from expansion joints.  

e. External Force, where external forces place loads on piping system or 

supports such as support displacement due to building movement or 

weather conditions. 

f. Seismic Force specified in the structural drawings. 

3. The support analysis company shall design the pipe support system to allow 

flexibility of the pipe without exceeding the allowable loads at equipment 

connection points. The HVAC SUBCONTRACTOR shall coordinate with all 

manufacturers and provide the support analysis company the manufacturer’s 

allowable nozzle loads for all equipment.  

4. The use of expansion joints shall be kept to a minimum and shall only be used 

where physical constraints prohibit the design of the piping and support systems to 

bring stresses within the allowable range or where explicitly shown on the Contract 

Drawings 

E. All hangers, supports, anchors and concrete inserts shall be as manufactured as 

specified and in conformance with ASME B31.9 and MSS SP-58. Support materials shall 

match the pipe material unless otherwise specified. 

F. All hangers, supports, and concrete inserts shall be galvanized steel or stainless steel, 

with stainless steel fasteners and anchor bolts.   

G. Pipe support/restraint locations shall be as required by the pipe stress/flexibility analysis 

and shall not exceed the span limitations or locations requirements in the reference 

codes.  Where a pipe stress/flexibility analysis is not required, minimum support 

locations shall be as follows: 

1. In accordance with the horizontal span limitations in the reference codes, 

according to pipe size, pipe material, and fluid in pipe. 

2. At all horizontal changes in pipe direction. 

3. At all floor penetrations. 

4. At all locations necessary to preclude loading of items such as equipment nozzles 

or fire stopping. 

5. On each side of inline components that can be removed from the system for 

servicing, such as valves and flow elements. 
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6. Supplemental support for inline components that generate a concentrated load, 

such as inline pumps or large valves, shall be provided. 

PART 3 – EXECUTION 

3.01 INSTALLATION 

A. Mark all piping with plastic pipe marks (equal to “Brady B-915 Snap-on). Color and letter 

coding shall be in accordance with ANSI A13.1, “Scheme for Identification of Piping 

Systems.” 

B. The direction of flow shall be indicated. Identification labels should be placed as follows: 

1. Near each valve and branch connection. 

2. Wherever piping emerges or disappears from view, when viewed from the floor of 

the room in which it is installed. 

3. At not more than 50 foot intervals. 

C. All piping shall be as shown on the Contract Drawings, subject to such modifications as 

may be necessary to suit field conditions. 

D. The HVAC SUBCONTRACTOR shall carefully check their proposed installation against 

all Contract Drawings and against actual conditions in the field; any interference shall be 

brought to the Engineer's attention immediately and no work installed until reviewed by 

the Engineer. 

E. Concealed and embedded piping shall be promptly installed to avoid delaying other work 

and to allow ample time for testing. All testing shall be completed before piping is 

concealed, embedded, or insulation is installed.   

F. All piping shall run straight and plumb, direct as possible, paralleled to, and as closed as 

practical to structural members, walls and ceilings. Piping shall be located so as to 

obtain maximum possible head room. 

G. Piping shall not run above electric motors, motor control centers, control panels or other 

electrical equipment. Piping which must run above electrical equipment shall be provided 

with suitable drip pans; any liquid collected in the drip pans shall be piped to the nearest 

floor drain. 

H. All piping shall be securely supported to maintain grade, prevent vibration and provide 

for expansion. The HVAC SUBCONTRACTOR shall supply and install expansion joints, 

anchors and guides. 

I. Supports shall be capable of supporting the combined weight of the pipe, fittings, valves, 

insulation and the contents of the pipe. 
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J. Prior to installation of any piping, the HVAC SUBCONTRACTOR shall submit drawings 

of all piping supports and methods of attaching them to the building construction, to the 

Engineer for review. Chain, strap, perforated bar, wire or rope shall not be used for 

supporting piping. 

K. Threaded joints shall be made tight with suitable lubricant or pipe compound applied 

sparingly on male threads only. Lampwick, Cord, Fibre, leadwool or other unapproved 

materials are prohibited for making up threaded joints. The threads shall be full cut, 

sharp and true, and conform to the requirements of the American National Standard 

Institute. 

L. Welding of galvanized pipe is prohibited. 

M. Flanged joints shall be used for joining piping to equipment or valves with flanged 

connections or where more suitable than threaded or welded joints. Where steel flanges 

are connected to brass, bronze or cast iron flanges the raised face on the steel flange 

must be removed. 

N. Unions shall be provided in the piping as required to facilitate dismantling of piping and 

equipment for repairs or replacement. Unions shall not be buried or concealed unless 

they are readily accessible. 

O. Reducing fittings shall be used to change pipe sizes; use of bushings is not permitted. 

P. Plates or escutcheons shall be provided for piping passing through walls, floors and 

partitions. The plates or escutcheons shall be of cast iron or stamped steel. The plates 

or escutcheons shall be large enough to completely close the hole around the pipes and 

shall be secured in place with a set screw or by internal spring tension. 

Q. Connections between dissimilar metals between pipes shall be made using dielectric 

insulating couplings, unions, flange kits, or other approved insulating devices. 

R. Connections between dissimilar metals between supports and pipes shall be protected 

with a dielectric media such as a neoprene pad. 

S. All insulated carbon steel pipe shall receive a primer coat of paint prior to insulating. The 

primer coat shall conform to the requirements of Section 09 90 00 – Painting. 

T. All uninsulated pipe shall conform to the requirements of Section 09 90 00 – Painting. 

U. All copper piping shall receive the specified corrosion resistant coating. The coating shall 

be applied within 8 hours of the pipe passing leak test. The copper pipe shall be 

thoroughly cleaned prior to application of the coating. At a minimum, the pipe shall be 

free of all signs of corrosion, oils, flux, and other substances that will hinder proper 

application of the coating. The HVAC SUBCONTRACTOR shall follow all cleaning and 

pipe preparations required by the coating Manufacturer. The coating shall be fully cured 

prior to insulation application. 
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3.02 HYDROSTATIC TESTING AND CLEANING 

A. Drain piping shall be tested under the hydrostatic pressure of a filled line. The discharge 

shall be temporarily plugged and the line filled with clean water. All joints shall be 

visually inspected. Any leaks shall be corrected and the line retested. Condensate piping 

located outside shall not be tested when the temperature is below freezing. 

B. Pressurized water pipe shall be hydrostatically tested to the design pressure unless 

otherwise stated. The system shall be pressurized and left for 8 hours. If the pressure 

drops, the leaks shall be found and corrected. The system shall be retested until it 

passes.  

C. After the water pipe has passed leak testing, it shall be flushed as a once through flow 

with clean water at a velocity not less than 4 ft/sec. The flush shall be performed until the 

water runs clear using the white bucket test but shall not be less than 2 minutes per 

100ft of pipe. The HVAC SUBCONTRACTOR is responsible for locating drains and 

connections to facilitate the flushing of the entire system including all branches and 

legs.  

1. Any equipment or devices located in the water pipes that is not capable of flushing 

through (reduced port valves, coils, orifices, etc) shall be removed from the system 

and replaced with a line size spool piece or shall have a temporary bypass 

installed to bypass the flush water around the equipment.  When reinstalled, the 

joints shall be visually inspected for leaks at operating conditions. Any leaks shall 

be corrected.  

D. Chemical cleaning: (THIS SECTION SHALL BE THE RESPONSIBILITY OF THE 

CHEMICAL TREATMENT SUB-SUBCONTRACTOR UNDER THE SUB-BID, HVAC 

WORK.) 

1. After the water system has been flushed, any water systems that are indicated to 

require corrosion inhibitor or glycol shall first be chemically cleaned. The 

CHEMICAL TREATMENT SUB-SUBCONTRACTOR shall provide an alkaline 

based formulation specifically designed to remove oil, grease, and surface rust 

deposits from the piping system. The chemical shall be added to a full and vented 

water system. The solution shall be circulated for a duration determined by the 

CHEMICAL TREATMENT SUB-SUBCONTRACTOR but shall not be less than 8 

hours. The HVAC SUBCONTRACTOR shall install any necessary bypasses to 

ensure that the solution circulates through all branches and legs of the piping 

system. Any equipment that is susceptible to damage shall be removed from the 

system or bypassed. At the end of the 8-hour circulation, the system shall be 

flushed with a once through flow until the flushed water has a PH equal to the 

supply water but not less than 2 minutes per 100 feet of pipe. At the end of the 

flushing, the pipe system shall be filled, vented, and dosed with the corrosion 

inhibitor.  
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3.03 COPPER HVAC HYDRONIC AND DRAIN PIPING 

 

MAXIMUM DESIGN CONDITIONS 

Temperature, F 100 200 300 

Pressure, psig 385 315 302 

Service: Glycol Heating or Cooling Systems 

PIPE 3” and less 

 

Construction Seamless hard temper 

Spec ASTM B88  

Schedule Type K 

 

FITTINGS 3” and less 

 

Type Solder, Press/Crimp 

ASTM Spec. B62 / B124, or F3226 

ANSI Std. B16.18 / B16.22, or B16.51 

 

Joints 

Soldered joints shall be soldered using a 95-5 tin-antimony solder conforming to ASTM B32. 

Press-Connect joints shall be made using a hydroelectric tool specifically made for the 

application.  Connection to threaded equipment connections shall be made with adapter fittings. 

Unions 

Unions shall be provided at all equipment connections and where required to facilitate pipe 

disassembly for maintenance and repair of equipment and inline appurtenances. Unions shall be 

cast copper and rated for the design temperature and pressure conditions. Unions shall conform 

to ANSI B16.18. 
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3.04 STEEL HVAC HYDRONIC PIPING 

 

MAXIMUM DESIGN CONDITIONS 

Temperature, F 100 200 300 400 500 600 650 700 750 

Pressure, psig 285 260 230 200 170 140 125 110 95 

Service: Hot water, Cold water, fuel oil 

PIPE <2.5” 2.5” to 10” 12” to 24” 26” to 36” 

Construction Seamless Seamless Seamless 
Fusion Welded 

ASTM 

Spec A53 Gr. B A53 Gr. B A53 Gr B A672 C55 C1.12 

Schedule 80 40 0.375 wall 0.5 wall 

 

FITTINGS <2.5” 2.5” to 10” 12” to 24” 26” to 36” 

Type Threaded/Socket Weld Butt Weld Butt Weld Butt Weld 

ASTM Spec. A105 A234 WPB A234 WPB A234 WPB 

Rating 3,000 lb 150 lb 150 lb 150 lb 

ANSI Std. B16.11 B16.9 B16.9 B16.9 

 

FLANGES <2.5” 2.5” to 36” 2.5” to 36” 

Type Slip-on Weld Neck 
Slip-on 

See Note 1 

ASTM Spec. A105 A105 A105 

Class 150 150 150 

ANSI Std. B16.5 B16.5 B16.5 

 

Gaskets Steam & Fluids >150 F Steam & Fluids <150 F Oil & Gas 

Type Flat ring, 1/8 in. thick Flat ring, 1/8 in. thick Flat ring, 1/8 in. thick 

Material 

Type 304 SS with Flexicarb 

filler, spiral wound Flexitallic 

Style CG or equal 

Red Rubber J-M Style 107, or 

equal 
Vellumoid 

ANSI Std. B16.5, Class 150 B16.21, Class 150 B16.21, Class 150 

Notes 

1. Slip on flanges shall only be used where specifically called out on the design drawings or where the special constraints do not 

permit the installation of a weld neck type flange. 

 

END OF SECTION 

La
st

 M
od

ifi
ed

: 0
2/

28
/2

02
4 

at
 1

0:
41

A
M

 E
S

T



   
 

 

90398-004/February 2024 23 21 20-1  Hydronic Specialties 

DIVISION 23 

HVAC 

(Filed Sub Bid Required) 

 

SECTION 23 21 20 

HYDRONIC SPECIALTIES 

PART 1 – GENERAL 

1.01 FILED SUB-BID REQUIREMENTS 

A. This Section is part of the filed sub-bid for Division 23 – HVAC. See Section 23 00 00. 

B. Portions of this Section shall be the responsibility of the CHEMICAL TREATMENT SUB-

SUBCONTRACTOR and is part of the entry for Chemical Treatment in paragraph E of 

the Form for Sub-bid for HVAC.  

1.02 SUMMARY 

A. This Section includes the following categories of specialties for HVAC hydronic systems: 

1. Air Control Devices 

2. Expansion Tanks 

3. Glycol Makeup Units 

4. Circuit Setters 

5. Dielectric Connections 

6. Expansion Joints and Flexible Connectors 

7. Strainers 

8. Suction Diffusers for Base-Mounted Pumps 

9. Diaphragm Operating Pressure Reducing Valves 

10. Temperature Gauges 

11. Pressure Gauges 

12. Pressure Differential Gauges 
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1.03 RELATED SPECIFICATIONS 

A. Section 00 72 00 − General Conditions 

B. Section 01 33 00 – Submittal Procedures 

A. Section 01 73 23 – Anchorage and Bracing of Non-Structural Components 

B. Section 01 75 00 − Checkout and Startup Procedures 

C. Section 01 78 23 – Operation and Maintenance Data 

D. Section 01 79 00 – Instruction of Owner’s Personnel 

E. Section 01 91 00 – Building Systems Commissioning 

F. Section 23 00 00 – Basic HVAC Requirements 

G. Section 23 05 23 – General-Duty Valves for HVAC Piping 

H. Section 23 05 93 − HVAC Balancing 

I. Section 23 07 00 – HVAC Insulation 

J. Section 23 09 00 – HVAC Automatic Temperature Controls 

K. Section 23 09 13 – Control Valves 

L. Section 23 21 13 – Hydronic Piping 

M. Section 23 21 23 – Hydronic Pumps 

1.04 REFERENCE SPECIFICATIONS, CODES, AND STANDARDS 

A. Regulatory Requirements: Comply with provisions of the following: 

1. ASME B.31.9 – “Building Services Piping” for piping materials and Installation. 

2. NFPA 70, National Electrical Code Compliance for electrical components and 

installation. 

3. NEMA MG 1 “Standard for Motors and Generators” for electrical motors. Include 

NEMA listing and labeling. 

1.05 SUBMITTALS 

A. Submittals shall be in accordance with the requirements of Section 01 33 00 − Submittal 

Procedures and Section 23 00 00 − Basic HVAC Requirements. 

0
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B. In addition to the submittal requirements specified in Section 23 00 00 − Basic HVAC 

Requirements submit the following: 

1. Product Data: 

a. Submit shop drawings and product data for all components furnished 

including but not limited to: catalog data, allowable operating pressure data, 

pressure loss data, ASME certifications, installation requirements, startup 

instructions, power requirements, wiring diagrams, and controls. 

b. Operation and maintenance data for motorized equipment (i.e.: Glycol 

Makeup Unit).  

c. Support locations and loads that will be transmitted to piping, bases, and 

foundations. 

1.06 DELIVERY, STORAGE, AND HANDLING 

A. Deliver, store, protect and handle products to the Project Site under the provisions of 

Division 01.  

B. Accept products on site in factory-fabricated protective containers, with factory-installed 

shipping skids and lifting lugs. Inspect for damage.  

C. Store in clean dry place and protect from weather and construction traffic. Handle 

carefully to avoid damage to components, enclosures and finish.  

1.07 EXTRA MATERIALS  

A. Differential Pressure Meter: For each type of balancing valve and automatic flow control 

valve, include flow meter, probes, hoses, flow charts, and carrying case. 

1.08 QUALITY ASSURANCE AND QUALIFICATIONS  

A. Manufacturer Qualifications: Company specializing in manufacturing the products 

specified in this Section with minimum five (5) years documented experience, who 

issues complete catalog data on total product.  

B. Installer’s qualifications: To be considered for this work, firms must have at least 5 years 

of successful installation experience on projects with hydronic piping work similar to that 

required for project. In addition, all welders performing installation of piping described in 

this Standard must be Certified Welders, and each weld must be stamped with the 

stamp of the welder performing the work. 

C. The equipment covered by these specifications shall be standard equipment of proven 

performance as manufactured by reputable concerns. Equipment shall be designed, 
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constructed and installed in accordance with the best practices of the trade, and shall 

operate satisfactorily when installed as shown on the Contract Drawings.  

D. This design guidelines contained herein includes the requirements for systems, 

materials, fittings and valves utilized for hydronic piping systems. 

E. Components of the equipment specified in this Section shall be provided through one 

vendor. HVAC SUBCONTRACTOR through the vendor shall have the sole responsibility 

of matching all components and providing equipment that functions together as a 

system.  

F. When two or more units of the same class of material or equipment are required, they 

shall be products of a single manufacturer. 

G. Touch up and repaint to match original finishes all factory finished or painted equipment 

and materials that are scratched or marred during shipment or installation. 

1.09 MANUFACTURER’S INSTRUCTIONS 

A. Installation of all equipment shall be in accordance with manufacturer's data.  

B. Changes from the installation procedures in manufacturers' data shall be submitted for 

approval in accordance with the requirements for shop drawings.  

C. Keep all manufacturers' data provided in a secure manner at the job site at all times. 

Catalog and index this data for convenient reference.  

D. Manufacturers' data shall be available for the information of Owner, Engineer, and the 

use of other trades.  

E. Turn over all data to Owner through Owner's representative at completion of the Work 

and final testing. 

PART 2 – PRODUCTS 

2.01 GENERAL 

A. All fixtures, valves, and component shall be marked with the manufacturer's name or 

trademark, size, class, and the date of manufacture. Special care in handling shall be 

exercised during delivery, distribution, and storage of items to avoid damage and 

unnecessary stresses. Damaged items will be rejected and shall be replaced at HVAC 

SUBCONTRACTOR 's expense. Items stored prior to use shall be stored in such a 

manner as to keep the interior free from dirt and foreign matter. 

B. Component pressure ratings shall be at least equal to system’s maximum operating 

pressure at point where installed, but not less than specified. 
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C. All components shall be amply proportioned for the stresses that may occur during 

operation or for other stresses that may occur during fabrication and erection. Individual 

parts furnished which are alike in all units shall be alike in workmanship, design, and 

materials and shall be interchangeable.  

D. The Plans shall be taken as diagrammatic. HVAC SUBCONTRACTOR shall check the 

Structural drawing information for detail dimensions and clearances. Sizes of ducts and 

their locations are indicated, but not every offset, fitting, or structural obstruction is 

shown. HVAC SUBCONTRACTOR is responsible for all coordination of openings, curbs, 

and supports with all other trades. 

2.02 AIR CONTROL DEVICES  

A. Tangential-Type Air Separators: 

1. Tank: Welded steel; ASME constructed and stamped for 125-psig (860-kPa) 

minimum working pressure at 375 deg F (191 deg C) maximum operating 

temperature.  Vessel shall receive an enamel shop coat and be insulated. 

2. Tangential Inlet and Outlet Connections: Threaded for NPS 2 (DN 50) and smaller; 

flanged or grooved connections for NPS 2-1/2 (DN 65) and larger. 

3. Blowdown Connection: Threaded. 

4. Air Vent Connection: Threaded  

5. Vessel diameter shall be three times the pipe connection diameter with a minimum 

vessel volume for sufficient velocity reduction.  

6. Size: Match system flow capacity. 

7. Furnish and install a high-capacity air vent with ¾” connection and isolation valve.  

Furnish and install drain piping from vent outlet to glycol reservoir. 

8. Acceptable manufacturers: 

a. Xylem / Bell & Gossett 

b. Amtrol 

c. Taco 

d. Approved Equal 

B. High-Point Automatic Air Vents: 

1. Body: Bronze or cast iron. 
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2. Internal Parts: Nonferrous. 

3. Operator: Noncorrosive metal float. 

4. Inlet Connection: NPS 1/2 (DN 15). 

5. Discharge Connection: NPS 1/4 (DN 8). 

6. CWP Rating: 150 psig (1035 kPa). 

7. Maximum Operating Temperature: 240 deg F (116 deg C). 

8. Float and port sizes suitable for 30% glycol 

9. Acceptable manufacturers: 

a. Xylem / Bell & Gossett 

b. Watts 

c. Taco 

d. Approved Equal 

2.03 EXPANSION TANKS 

A. Diaphragm-Type Expansion Tanks: 

1. Tank: Welded steel, rated for 125-psig (860-kPa) working pressure and 375 deg F 

(191 deg C) maximum operating temperature. Factory test with taps fabricated and 

supports installed and stamped according to ASME Boiler and Pressure Vessel 

Code: Section VIII, Division 1. 

2. Diaphragm: Heavy-duty butyl rubber, securely sealed into tank to separate air 

charge from system water to maintain required expansion capacity. 

3. Air-Charge Fittings: Schrader valve, stainless steel with EPDM seats. 

4. Acceptable manufacturers: 

a. Xylem / Bell & Gossett 

b. Amtrol 

c. Taco 

d. Approved Equal 
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2.04 GLYCOL MAKEUP UNITS AND CORROSION CONTROL 

A. fully automated and autonomous glycol make-up system: (THIS SECTION SHALL BE 

THE RESPONSIBILITY OF THE CHEMICAL TREATMENT SUB-SUBCONTRACTOR 

UNDER THE SUB-BID, HVAC WORK.) 

1. Low level cut-off and alarm arrangement including an 110Vac signal remote alarm. 

2. Isolation valves. 

3. Strainer. 

4. Pressure reducing valve and gauge. 

5. Translucent polyethylene solution container with lid designed to accommodate 

relief valve piping. 

6. Pump. 

7. Diaphragm tank. 

8. Pressure gauge. 

9. Control enclosure with magnetic starter, low-level cutout switch, discharge 

pressure switch, and interlocks to stop pump upon low-level reading.  Indicators 

shall include a system power pilot light and a low-level pilot light.  120VAC remote 

alarm contact for alarm signal to DDC. 

10. All mounted on a steel frame with ¾-inch system connection and field adjustable 

discharge pressure. 

11. Make-up capacity: 1.8 GPM @ 60 psig 

12. Solution Container Volume: 55 gallons. 

13. Field installation of PRV, isolation, and bypass valves provided by HVAC 

SUBCONTRACTOR.   

B. Acceptable manufacturers for Glycol Makeup Unit: 

1. Xylem / Bell & Gossett 

2. Wessels 

3. John Wood 

4. Or Approved Equal. 
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2.05 HYDRONIC DUCT COILS 

A. Cooling coils: 

1. Furnish coil with performance parameters, dimensions, row quantity, as fin spacing 

as indicated on the drawings. 

2. Copper tubes, copper headers, aluminum fins, and stainless steel casing.  Coil 

performance shall be based on propylene glycol as the heat transfer fluid. 

3. Coil shall be factory leak tested to 200 psig and be rated for a working pressure of 

200 psig at 220F. 

4. Coils, headers and frame shall be factory coated with flexible, durable epoxy 

coating to protect materials from corrosion. 

B. Acceptable manufacturers for Cooling Coils: 

1. Trane 

2. Heat Craft 

3. Greenheck 

4. Or Approved Equal. 

2.06 CIRCUIT SETTERS 

A. The HVAC SUBCONTRACTOR shall furnish circuit setter valves as indicated in 

applicable equipment piping details and the Drawings. 

B. Valve shall provide calibrated accurate flow control and measurement, with two ¼” NPT 

tapped ports for flow measurement based on pressure differential across valve. 

C. Valve shall be suitable for use with hot water at 250oF and a pressure of 150 psig.  

D. Valve shall have a memory stop indicator, valve position scale, integrated EPT insert 

and check valve on differential pressure reading ports across valve seat, and calibrated 

nameplate.   

E. 2” and smaller 

1. Valve shall be constructed with a bronze body and a brass or stainless steel ball. 

2. Valve shall be provided with NPT or sweat connection. 

F. 2-1/2” to 4” 
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1. Valve shall be constructed with a cast iron body and a brass ball. 

2. Valve shall be provided with a 125# flanged connection. 

G. Larger than 4” 

1. Valve shall be constructed with a cast iron body and a multi-turn globe-style plug, 

with brass disc and EPDM seat. 

2. Valve shall be provided with a 125# flanged connection. 

H. Acceptable manufacturers: 

1. Xylem / Bell & Gossett 

2. Armstrong 

3. Taco 

4. Approved Equal 

2.07 DIELECTRIC CONNECTIONS 

A. Dielectric connections shall be installed at all locations where dissimilar metals connect 

to each other, except for bronze or brass valves in ferrous piping.  

B. For piping 2-1/2” and larger, utilize dielectric flange kits to provide isolation between 

ferrous and non-ferrous piping.   

1. In addition to a non-conductive gasket, dielectric flange kits shall include non-

conductive sleeves and washers to mitigate electrolysis through bolts.  Gaskets, 

bolt sleeves, and washers shall be suitable for the system design temperature.  

C. For piping smaller than 2-1/2”, utilize dielectric unions or nipples to provide isolation 

between ferrous and non-ferrous piping.  Unions shall be utilized where necessary for 

dismantlement or where shown in drawing details.   

1. Dielectric nipples shall be constructed of galvanized steel with a PEX liner and 

shall be at least 4” in length.   

2.08 EXPANSION JOINTS AND FLEXIBLE CONNECTORS 

A. At all locations where hydronic piping crosses a building expansion joint, a flexible piping 

joint shall be provided to compensate for differential building movement in all directions 

(vertical, lateral, offset, axial separation, axial compression).  Differential building section 

movement can be caused by thermal expansion/contraction of building sections, seismic 

events, or foundation settling. 
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1. Differential building movement that the pipe expansion joint shall be capable of 

handling is based on the elevation of the pipe within the building, with the smallest 

expected movement near the foundation and the largest expected movement at 

the roof.  

a. Foundation at elevation 457.0’: ¾” differential movement in any direction 

b. Roof at elevation 499.0’: 1-1/2” differential movement in any lateral direction 

and ¾" differential vertical movement 

2. The piping shall be restrained to the structure to maintain the joint in a “neutral” 

position such that control rods/cables are not engaged and the joint retains 

capacity to lengthen or offset if building sections separate, requiring the pipe 

expansion joint being able to undergo axial lengthening without engaging control 

rods/cables due to static piping pressure.   

3. Joint shall be suitable for a working temperature of 240 °F and 150 psig. 

4. Axial rubber expansion joints: 

a. Arched design constructed of multiple layers of reinforced resilient material, 

with number of arches as required to provided specified axial offset, and 

angular movements.   

b. Cover shall be butyl or EDPM with steel ring arch anchors, steel wire radial 

reinforcement, and multiple plies of rubber impregnated high strength 

polyester, nylon tire cord, or high-strength fabric such as Kevlar.   

c. Split steel backup rings for flanged connection, with drill pattern to match 

mating pipe.   

d. Control rod units with gussets, as a back up to pipe anchorage. 

e. Acceptable manufacturers: 

1) Mercer Rubber, Series 500 

2) General Rubber, Series 1100 

3) Proco, Series 200 

4) Approved Equal 

5. V-flex expansion joints: 
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a. Unit consists of two perpendicular hoses with braided cover and end fittings 

that match the mating pipe, capable of no less than 2” of movement in all 

directions.  

b. V-flex joints significantly reduce thrust loads caused by piping static 

pressure.  They are permissible for use in lieu of rubber arched expansion 

joints if space is available. 

c. Constructed of two perpendicular sections stainless steel corrugated hose 

sections with stainless steel braided covers, schedule 40 carbon steel end 

fittings and return bend, support lug, and a plugged FPT connection for 

drainage or venting.  

d. Acceptable manufacturers: 

1) Mercer Rubber 

2) Kinetics Noise Control 

3) Metraflex 

4) Approved Equal 

B. Inlets and outlets of pump shall be provided with a vibration isolation fitting. 

1. Pump connectors shall be suitable for a working temperature of 240 °F and 150 

psig. 

2. Base-mounted pumps: 

a. Pump connector shall be a multi-ply stainless steel bellows with carbon steel 

flange, restraining rods, compression sleeves or rods, and 150# bolt pattern.   

b. Pump connector shall provide 1” compression, 3/8” elongation, and 1/8” 

offset movements. 

c. Acceptable manufacturers: 

1) Mercer Rubber 

2) Kinetics Noise Control 

3) Metraflex 

4) Approved Equal 

3. Braided flexible hoses: 
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a. Where recommended or required by equipment manufacturer, a braided 

hose shall be provided where piping connects to equipment prone to 

vibration. 

b. Constructed of stainless steel corrugated hose section with stainless steel 

braided cover and schedule 40 carbon steel end fittings to match mating 

pipe 

c. Acceptable manufacturers: 

1) Mercer Rubber 

2) Kinetics Noise Control 

3) Metraflex 

4) Approved Equal 

2.09 STRAINERS 

A. Strainers for all water systems shall be Y-type with blow-off. Strainers shall be the same 

size as the piping in which they are installed. 

B. Screens shall be 20 mesh type 304 stainless steel. 

C. Strainers shall have a blow-off connection. Strainers shall be the same size as the piping 

in which they are installed. 

D. 2” and smaller 

1. Strainer shall have a bronze body with threaded ends 

2. Rated for 400 psig water service or 300 psig steam service 

E. 2-1/2” and larger 

1. Strainer shall have a cast iron body with flanged ends 

2. Rated for 200 psig water service or 125 psig steam service 

F. Acceptable manufacturers: 

1. Hoffman / Bell & Gossett 

2. Mueller / Watts 

3. Armstrong 
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4. Approved Equal 

2.10 SUCTION DIFFUSERS FOR BASE-MOUNTED PUMPS 

A. Flanged connections with inlet equal to pump size and outlet equal to pump suction size 

B. Cast iron body rated for 175 psig working pressure, with blowdown port. 

C. Flow straightening vanes. 

D. Coarse startup strainer constructed of 16 mesh bronze with rear plate for strainer 

removal. 

E. Provide adjustable base support. 

F. Provide pressure/temperature ports on inlet and outlet flanges. 

G. Acceptable manufacturers: 

1. Xylem / Bell & Gossett 

2. Taco 

3. Armstrong 

4. Approved Equal 

2.11 DIAPHRAGM OPERATED PRESSURE REDUCING VALVES 

A. Brass or bronze both with brass seat, glass and carbon-filled PTFE disc, EPT diaphragm 

and EPDM o-ring stem seals. 

B. Provide strainer and check valve at inlet. 

C. Provide valve size, capacity, and inlet/outlet operating pressures as shown on drawings, 

with field adjustable outlet pressure setting. 

D. Acceptable manufacturers: 

1. Xylem / Bell & Gossett 

2. Amtrol 

3. Watts 

4. Approved Equal 
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2.12 SAFETY RELIEF VALVES 

A. Brass, bronze, or cast iron body; brass, bronze, or stainless steel seat; brass, bronze, 

stainless steel, or glass and carbon-filled PTFE disc; stainless steel spring, stainless 

steel stem; EPDM o-ring stem seals. 

B. Rated operating pressure of 125 psig. 

C. Provide valve size and capacity as shown on drawings.  Comply with ASME Boiler and 

Pressure Vessel Code Section IV.   

D. Acceptable manufacturers: 

1. Xylem / Bell & Gossett 

2. Amtrol 

3. Watts 

4. Approved Equal 

2.13 TEMPERATURE GAUGES 

A. Type: Adjustable Angle Column Type Thermometer, installed with thread-o-let 

thermowell. 

B. Construction: 

1. Scales and Lens: 9 inch high satin finish aluminum scales, black numerals, front 

red reading tubes. 

2. Wells: Insertion well with brass separable sockets. 

3. Neck: 2 1/2 inch extension neck. 

4. Case: Cast aluminum with bronze finish. 

5. Window: Glass or clear acrylic plastic. 

6. Alcohol Fluid Indicating Type. 

C. Range: Submit range options to engineer for selection. 

D. Acceptable manufacturers: 

1. Weksler Instrument Company. 
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2. H. O. Trerice Company, 

3. Albert A. Weiss Company. 

4. Approved Equal 

2.14 PRESSURE GAUGES 

A. Type: Direct-mounted, dial type pressure gauge, installed with brass tee-handled 

isolation cock and pressure snubber. 

B. Construction: 

1. Case: 6 inch diameter cast aluminum, flangeless with black finish and bottom 1/4 

inch N.P.T. 

2. Ring: Chrome plated close type. 

3. Dial: White face, black numbers and graduations. 

4. Window: Glass or clear acrylic plastic. 

5. Pointer: Micrometer type, black finish, red tip. 

6. Movement: Stainless steel, rotary type, delrin sector and bushings. 

7. Bourdon Tube: Seamless phosphor bronze, grade A over pressured and stress 

relieved. 

8. Socket and Tip: Forged brass, alloy steel and type 316 stainless steel. 

9. Glycerol filled type. 

C. Accuracy: 1 percent minimum. 

D. Range: Submit range options to engineer for selection. 

E. Acceptable manufacturers: 

1. Weksler Instrument Company. 

2. H. O. Trerice Company, 

3. Albert A. Weiss Company. 

4. Approved Equal 
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2.15 PRESSURE DIFFERENTIAL GAUGES 

A. Type: Support-mounted, dial type pressure gauge, installed with brass tee-handled 

isolation cock and pressure snubber on each connection.  Run ¼” stainless steel 

impulse tubing from high and low pressure ports to system pressure taps.    

B. Construction: 

1. Case: 4-1/2” inch diameter cast aluminum, flangeless with black finish and two 

bottom 1/4 inch N.P.T. 

2. Ring: Chrome plated close type. 

3. Dial: White face, black numbers and graduations. 

4. Window: Glass or clear acrylic plastic. 

5. Pointer: Micrometer type, black finish, red tip. 

6. Movement: Stainless steel, rotary type, delrin sector and bushings. 

7. Bourdon Tube: Seamless phosphor bronze, grade A over pressured and stress 

relieved. 

8. Socket and Tip: Forged brass, alloy steel and type 316 stainless steel. 

9. Glycerol filled type. 

C. Accuracy: 1 percent minimum. 

D. Range: Submit range options to engineer for selection. 

E. Acceptable manufacturers: 

1. Weksler Instrument Company. 

2. H. O. Trerice Company, 

3. Albert A. Weiss Company. 

4. Approved Equal 
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PART 3 – EXECUTION 

3.01 INSTALLATION 

A. Reference Section 23 00 00 − Basic HVAC Requirements and Section 23 05 93 − 

Testing, Adjusting, and Balancing for HVAC. 

B. Installation shall meet or exceed all applicable federal, state and local requirements, 

referenced standards and conform to codes and ordinances of authorities having 

jurisdiction.  

C. All installation shall be in accordance with manufacturer’s published recommendations. 

Equipment shall be secured or anchored to withstand seismic forces as prescribed by 

the Section 01 73 23 – Anchorage. 

D. Installation shall permit complete servicing without breaking piping; provide flanges and 

unions as necessary.  

E. Provide access space around pumps for equipment. Provide no less than a minimum of 

three (3) feet, not including piping and piping appurtenances. 

3.02 CONNECTIONS 

A. Connect piping to equipment as indicated. Install valves that are the same size as 

piping. 

B. Install pressure gauges on pump suction and discharge. Install at integral pressure 

gauge tappings where provided. Include pet’s plug at gauge for calibration. 

C. Install temperature and pressure gauge connector plug in suction and discharge piping 

around each pump. 

D. Install electrical connections for power, controls and devices. 

E. Electrical power, control wiring and connections are specified in Division 26 Sections 

END OF SECTION 
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DIVISION 23 

HVAC 

(Filed Sub Bid Required) 

 

SECTION 23 21 23 

HYDRONIC PUMPS 

PART 1 – GENERAL 

1.01 FILED SUB-BID REQUIREMENTS 

A. This Section is part of the filed sub-bid for Division 23 – HVAC. See Section 23 00 00. 

1.02 SUMMARY 

A. This Section includes the following categories of HVAC pumps for hydronic systems: 

1. End Suction Base Mounted Pumps 

1.03 PERFORMANCE REQUIREMENTS 

A. Pump Pressure Ratings: At least equal to system’s maximum operating pressure at point 

where installed, but not less than specified. 

1.04 RELATED SPECIFICATIONS 

A. Section 00 72 00 − General Conditions 

B. Section 01 33 00 – Submittal Procedures 

C. Section 01 78 23 – Operation and Maintenance Data 

D. Section 01 79 00 – Instruction of Owner’s Personnel 

E. Section 01 91 00 – Building Systems Commissioning 

F. Section 23 00 00 – Basic HVAC Requirements 

G. Section 23 05 23 – General-Duty Valves for HVAC Piping 

H. Section 23 05 93 − Testing, Adjusting, and Balancing for HVAC 

I. Section 23 07 00 – HVAC Insulation 

J. Section 23 09 00 – HVAC Automatic Temperature Controls 
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K. Section 23 09 13 – Control Valves 

L. Section 23 21 13 – Hydronic Piping 

M. Section 23 21 20 – Hydronic Accessories 

1.05 REFERENCE SPECIFICATIONS, CODES, AND STANDARDS 

A. Regulatory Requirements: Comply with provisions of the following: 

1. ASME B.31.9 – “Building Services Piping” for Piping materials and Installation. 

2. ANSI/ASME B73.1 – “Specification for Horizontal End Suction Centrifugal Pumps 

for Chemical Process” 

3. Hydraulic Institute’s “Standard for centrifugal, Rotary and Reciprocating Pumps 

“for pump design, manufacture, testing and installation. 

4. UL Standard 778 “Motor Operated Water Pumps” for Construction requirements. 

Include UL listing and labeling. 

5. NFP 70, National Electrical Code Compliance for electrical components and 

installation. 

6. NEMA MG 1 “Standard for Motors and Generators” for electrical motors. Include 

NEMA listing and labeling. 

1.06 QUALITY ASSURANCE 

A. Manufacturer: Company specializing in the manufacture, assembly, and field 

performance of pumps with minimum three (3) years of experience. 

B. Single-source responsibility: Obtain HVAC pumps of the same type from a single 

manufacturer. 

C. The hydronic pumps shall be included in the commissioning process as outlined in 

Section 01 91 00 – Building Systems Commissioning.  

1. The hydronic pumps shall be included in the Pre-Startup Inspection, Manufacturer 

Startup, Equipment Functional Performance Test, System Balancing, and System 

Functional Performance Test stages of the commissioning process, with 

documented results included in the commissioning report. 

D. The manufacturer’s representative shall provide a certification indicating that the 

equipment has been installed and started up in accordance with the manufacturer’s 

requirements, in compliance with warranty conditions, and that the equipment is in 

satisfactory working order. 
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E. Provide start-up training of equipment in accordance with Section 23 00 00 – Basic 

HVAC Requirements and Section 01 79 00 – Instruction of Owner’s Personnel. Provide 

services of manufacturer’s technical representative for four hours to instruct Owner’s 

Personnel in operation and maintenance of units. 

1.07 SUBMITTALS 

A. Submittals shall be in accordance with the requirements of Section 01 33 00 − Submittal 

Procedures and Section 23 00 00 − Basic HVAC Requirements. 

B. In addition to the submittal requirements specified in Section 23 00 00 − Basic HVAC 

Requirements submit the following: 

1. Product Data: 

a. Submit shop drawings and product data including weights (shipping, 

installed and operating), specialties and accessories, plus installation and 

start up instructions, layout and connections for HVAC pumps. Include 

setting drawings with templates and directions for installation of foundation 

bolts, anchor bolts and other anchorages. 

b. Provide full-speed for catalog pump performance at design flow and head 

conditions with water as pumped medium, including with iso-efficiency lines, 

BHP lines, recommended minimum casing impeller trim, maximum casing 

impeller trim, minimum allowable flow, pump run-out flow, and NPSHr for 

entire operating range. 

c. Provide family of reduced speed pump curves for catalog pump performance 

at design flow and head conditions with water as pumped medium at 100%, 

90%, 80%, 70%, 60%, and 50%.  Show NPSHr and BHP across entire 

operating range for all speeds.  

d. Provide full-speed for catalog pump performance at design flow and head 

conditions with propylene glycol as pumped medium, including with iso-

efficiency lines, BHP lines, recommended minimum casing impeller trim, 

maximum casing impeller trim, minimum allowable flow, pump run-out flow, 

and NPSHr for entire operating range.  Glycol concentration and 

temperature shall be as indicated in the equipment schedule.   

e. Provide family of reduced speed pump curves for catalog pump performance 

at design flow and head conditions with propylene glycol as pumped medium 

at 100%, 90%, 80%, 70%, 60%, and 50%.  Show NPSHr and BHP across 

entire operating range for all speeds. Glycol concentration and temperature 

shall be as indicated in the equipment schedule.   

2. Record Documents:  
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a. Submit certified pump curves showing performance characteristics with 

pump and system operating point plotted. Include NPSH curve. For each 

pump with a motor horsepower greater than 10, submit a certified shop 

performance test curve indicating capacity, head, horsepower and flow rates 

from shutoff to 125 percent of design flow.  

b. For centrifugal pumps, include certification that pump impeller diameter is 

less than 85 percent of the diameter of the maximum impeller possible (not 

to exceed cutwater diameter) for the pump casing, and that fabricated 

structural steel base is of sufficient strength to prevent vibration, warping or 

misalignment of the pump.  

3. Operation and Maintenance Data:  

a. Installation instructions (operating and maintenance manuals), assembly 

views, lubrication instructions, and replacement parts list. Assembly 

Drawings and repair parts list for each device, i.e., for the pumps, the motors 

and variable speed motor controllers as scheduled. Drawings and literature 

provided shall be related to the units being furnished.  

b. Refer to section 01 78 23 – Operation and Maintenance Data for additional 

requirements. 

4. Support locations and loads that will be transmitted to bases and foundations. 

5. Complete electrical field termination drawings, wiring diagrams detailing wiring for 

power, signal and control systems, differentiating between manufacturer-installed 

wiring and field installed wiring. 

6. Overall equipment layout and piping interconnection drawings. 

7. Copies of certified shop test reports. 

8. Manufacturer’s Installation and Startup Certification. 

1.08 MANUFACTURER'S FIELD SERVICES 

A. Provide start-up training of pumps and controls in accordance with Section 23 00 00 – 

Basic HVAC Requirements and Section 01 79 00 – Instruction of Owner’s Personnel. 

Provide services of manufacturer’s technical representative for four hours to instruct 

Owner’s Personnel in operation and maintenance of units. 

B. The services of a qualified manufacturer's Technical Representative shall be provided. 

The manufacturer Technical Representative’s services shall include the following site 

visits: 
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Service 
Total 
Days 

No. of 
Trips 

Remarks 

Installation Checkout 1 1 
In accordance with Section 01 91 00 – 

Building Systems Commissioning 

Startup and Testing 2 2 

In accordance with Section 23 05 93 – 

HVAC Balancing and Section 01 91 00 – 

Building Systems Commissioning 

Training 1 1 
In accordance with Section 01 79 00 – 

Instruction of Owner’s Personnel 

PART 2 – PRODUCTS 

2.01 GENERAL  

A. All materials shall meet or exceed all applicable referenced standards, federal, state and 

local requirements, and conform to codes and ordinances of authorities having 

jurisdiction.  

B. Statically and dynamically balance rotating parts.  

C. Capacity test for design flow after final assembly. Factory Test pumps at design 

operating conditions for quiet operation. 

D. Complete pump assembly, including casing, flanges and seals, suitable for the service 

intended and working pressure and temperatures scheduled for the systems. Scheduled 

working pressure applies to the entire pump assembly including the suction and 

discharge flanges. 

E. Pumps to be supplied with grease lubricated ball bearings, grease fittings and relief 

plugs, unless stated otherwise hereinafter. All bearings shall meet or exceed ANSI L10 

life of 17,500 hours. 

F. Pumps shall be free of flashing and cavitation at all flow rates from 25 to 125 percent of 

design flow under the suction conditions of the actual pump installation.  

G. Pump critical speed at least 115 percent of the running speed listed in the schedule.  

H. The pump design operating point should be within 8% of the pump BEP.   

I. Pump connections shall be flanged.  

J. Motor rated horsepower shall meet or exceed the pump peak brake motor horsepower 

(from zero flow to pump runout conditions) at the pump operating speed. Do not use the 

motor service factor.  

K. Paint pumps per manufacturer’s standard.  

L. Water pumps with extended steel base large enough to receive all drip from suction and 

discharge flanges. 
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M. Motors: Provide premium efficiency TEFC Motors. All motors shall be furnished with 

non-fused UL-508 Disconnect switch with lockable handle. 

N. All pumps shall be selected from performance curves and not from rating tables. A copy 

of the curve, indicating the operating point, shall be submitted for each proposed pump. 

2.02 MANUFACTURERS 

A. Subject to compliance with the specifications, provide products manufactured by one of 

the following: 

1. Xylem / Bell and Gossett 

2. Taco 

3. Armstrong 

4. Approved Equal 

2.03 END-SUCTION BASE MOUNTED PUMPS 

A. Type: Centrifugal, end suction, single stage, direct connected.  

B. Casing: Cast iron, split volute, single suction, back pull-out design, rated for greater of 

150 psi or 1.25 times actual working discharge pressure, renewable bronze wearing 

rings, flanged suction and discharge. 

1. Casing with tapped openings for vent drain and seal flush. Fit tops with petcocks 

and pipe for seal flush. 

2. Provide suction and discharge tapped for gauge connection. 

C. Impeller: Bronze, fully enclosed, dynamically balanced keyed to shaft. Diameter must be 

less than 85 percent of the diameter of the maximum impeller possible (not to exceed 

cutwater diameter) for the pump casing. After testing and balancing impeller shall be 

factory trimmed to maximize efficiency and statically and dynamically balanced. 

D. Shaft: High grade alloy steel with copper, bronze or stainless steel shaft sleeves. The 

shaft deflection at the face of the stuffing box or mechanical seal face shall not exceed 

0.002 inches. Sleeve outside surfaces shall be ground to a finish of 16 microns or better. 

E. Bearings: Provide seal and integral dirt and water seal. A minimum of two (2) field re-

greaseable antifriction bearings are preferred. Antifriction bearings shall be selected for 

a minimum life of 40,000 hr at the design conditions for which the pump is selected. The 

40,000 hr life shall be determined from the rating life, L-10, as calculated in Subsection 

5.2 of ANSI/ABMA-9 and 11. Pumps shall be provided with thrust bearings as required 

by the system designed to prevent thrust loads from being imposed on the drive motor 

bearings. Thrust bearings shall be of the Kingsbury type or double roll anti friction 

bearing as required by the pump service 
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90398-004/February 2024 23 21 23-7  Hydronic Pumps 

F. Drive: Flexible coupling with coupling guard. A flexible type coupler, capable of 

absorbing torsional vibrations shall be employed between the pump and motor, and it 

shall be factory aligned, and shall be realigned by HVAC SUBCONTRACTOR after 

installation. Coupling shall be suitable for a VFD application. 

G. Seals: Ceramic mechanical seals suitable for the intended application. 

H. Base Plate: High grade heat treated cast iron or reinforced heavy steel with integral 

drain rim grout base.  

I. Vibration Isolation: pumps shall be securely mounted on skid with vibration isolators, 

neoprene rubber cork pads and spring isolators sufficient to eliminate objectionable 

vibration and noise transmission for surrounding occupied spaces. 

J. Motors: Refer to Division 26. 

PART 3 – EXECUTION 

3.01 INSTALLATION 

A. Reference Section 23 00 00 − Basic HVAC Requirements and Section 23 05 93 − HVAC 

Balancing. 

B. Installation shall meet or exceed all applicable federal, state and local requirements, 

referenced standards and conform to codes and ordinances of authorities having 

jurisdiction.  

C. All installation shall be in accordance with manufacturer’s published recommendations. 

Equipment shall be secured or anchored to withstand seismic forces as prescribed by 

the Section 01 73 23 – Anchorage and Bracing of Non-Structural Components and 

Section 23 05 48 – Vibration and Seismic Controls for HVAC. 

D. Installation shall permit complete servicing without breaking piping or motor connections.  

E. Provide access space around pumps for service. Provide no less than a minimum of 

three (3) feet, not including piping and piping appurtenances. 

F. Ensure pumps operate at specified system fluid temperatures without vapor binding and 

cavitation, are non-overloading in parallel or individual operation and operate within 15 

percent of midpoint of published maximum efficiency curve. 

G. Decrease piping from line size with long radius reducing elbows or reducers. Support 

piping adjacent to pump such that no weight is carried on pump casings. For close 

coupled or base mounted pumps, provide supports under elbows on pump suction and 

discharge lines for sizes 4 inches and larger.  

H. For centrifugal pumps provide line-sized shut-off valve and strainer on pump suction side 

and line sized soft seated check valve and isolation gate valve on pump discharge. 
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90398-004/February 2024 23 21 23-8  Hydronic Pumps 

I. Provide air cock and drain connection on horizontal pump casings. 

J. Provide drains for bases and seals, piped to and discharging into floor drains. 

K. Lubricate centrifugal pumps before Start-up. 

L. Prior to Start-up, level and align pump base plate, pump and driver. Provide metal 

supporting blocks, wedges and shims as required. Rigidly bolt pump base plate to the 

concrete base. For centrifugal pumps 25 horsepower and larger, dowel the pump and 

motor to the base after final alignment.  

M. Mount nameplate on both pump motors and gauge board. 

3.02 CONNECTIONS 

A. Connect piping to pumps as indicated. Install valves that are the same size as piping 

connecting to pumps 

B. Install suction and discharge pipe sizes equal to or greater than the diameter of pump 

nozzles. 

C. Install check valve and throttling valve on discharge side of in-line circulators. 

D. Install Flexible connectors on suction and discharge side of base-mounted pumps and 

where indicated. Install Flexible connectors between pump casing and valves, except 

where other arrangement is indicated. 

E. If applicable, Install check and gate valve on discharge side of base mounted pumps. 

F. Install pressure gauges on pump suction and discharge. Install at integral pressure 

gauge tappings where provided. Include pet’s plug at gauge for calibration. 

G. Install temperature and pressure gauge connector plug in suction and discharge piping 

around each pump. 

H. Install electrical connections for power, controls and devices. 

I. Electrical power, control wiring and connections are specified in Division 26 Sections 

3.03 FIELD QUALITY CONTROL 

A. Check suction piping connections for tightness to avoid drawing into pumps. 

B. Clean strainers. 

C. Set pumps controls. 
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3.04 PUMP STARTUP 

A. Final checks before startup: Perform the following preventive maintenance operations 

and checks before startup: 

1. Lubricate Bearings. 

2. Remove grease – lubricated bearings covers, flush bearings with kerosene and 

clean thoroughly. Fill with new lubricant according to manufacturer’s 

recommendations. 

3. Disconnect coupling and check motor for proper rotation that matches direction 

marked on pump. 

4. Check that pumps are free to rotate by hand. Pumps for handling hot liquids shall 

be free to rotate with pump hot and cold. Do not operate pump if it is bound or 

even drags slightly until cause of trouble is determined and corrected. 

5. Check that pump controls are correct for required application. 

B. Starting procedure for pumps with shutoff power not exceeding safe motor power: 

1. Prime pumps, open suction valve, close drains, and prepare pumps for operation. 

2. Open cooling water supply valves in cooling water supply to bearings, where 

applicable. 

3. Open circulating line valves if pumps should not be operated against dead shutoff. 

4. Start motors. 

5. Open discharge valves slowly. 

6. Check general mechanical operation of pumps and motors. 

7. Close circulating line valves once there is sufficient flow through pumps to prevent 

overheating. 

C. When pumps are to be started against closed check valves with discharge shutoff valves 

open, steps are the same, except that discharge valves are opened sometime before 

motors are started. 

END OF SECTION 
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DIVISION 23 

HVAC 

(Filed Sub Bid Required) 

 

SECTION 23 31 13 

METAL DUCTS AND DUCT ACCESSORIES 

PART 1 – GENERAL 

1.01 FILED SUB-BID REQUIREMENTS 

A. This entire Section shall be the responsibility of the SHEETMETAL SUB-

SUBCONTRACTOR and is part of the entry for Sheet Metal in paragraph E of the Form 

for Sub-bid for Heating, Ventilation, and Air Conditioning. 

1.02 THE REQUIREMENT 

A. The HVAC SUBCONTRACTOR shall furnish and install all ductwork, fittings, and 

accessories as shown on the Drawings and in accordance with the Specifications. 

B. The equipment shall be furnished complete with all accessories, special tools, base 

attachments, mountings, anchor bolts and other appurtenances as specified or as may 

be required for a complete installation. 

1.03 RELATED SECTIONS 

A. Section 00 72 00 − General Conditions 

B. Section 01 33 00 – Submittal Procedures 

C. Section 01 73 23 – Anchorage and Bracing of Non-Structural Components 

D. Section 01 75 00 − Checkout and Startup Procedures 

E. Section 01 78 23 – Operation and Maintenance Data 

F. Section 01 79 00 – Instruction of Owner’s Personnel 

G. Section 23 00 00 – Basic HVAC Requirements 

H. Section 23 05 53 – Identification for HVAC 

I. Section 23 05 93 – HVAC Balancing 

J. Section 23 34 00 – HVAC Fans 
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90398-004/February 2024 23 31 13-2  Metal Ducts and Duct Accessories 

K. Section 23 74 00 – Air-Source Heat Pump Heating and Ventilating Units 

L. Section 23 74 01 – Air-Source Heat Pump Dedicated Outdoor Air System Units 

M. Section 23 82 19 – Blower Coil Units 

N. Section 23 82 39 – Electric Heating Equipment 

O. Section 23 84 16 – Dehumidification Units 

1.04 REFERENCES 

A. SMACNA Publication “HVAC Duct Construction Standards – Metal and Flexible” 

B. SMACNA Publication “Seismic Restraint Manual – Guidelines for Mechanical Systems” 

C. SMACNA Publication "HVAC Air Duct Leakage Test Manual” 

D. ASHRAE Fundamentals Handbook – Chapter on “Duct Design” 

E. Air Movement and Control Association (“AMCA”): 

1. AMCA 500-D - Laboratory Methods of Testing Dampers for Rating. 

2. AMCA 511 - Certified Ratings Program for Air Control Devices. 

F. Underwriters Laboratories (UL) Standard 555 – Fire Dampers 

1.05 SUBMITTALS 

A. The HVAC SUBCONTRACTOR shall submit shop drawings on all new and modified 

ductwork, accessories and appurtenances and all fabrication work required for all 

equipment specified in this Section in accordance with Section 01 33 00 − Submittal 

Procedures and Section 23 00 00 – Basic HVAC Requirements. 

1. Provide catalog information for all duct accessories and supports, including 

weights, dimensions, materials of construction, and electrical characteristics. 

2. Shop drawings shall be scaled, dimensioned, and annotated in accordance with 

the requirements of Section 23 00 00 – Basic HVAC Requirements.  Final duct 

locations shall be coordinated with all other trades to mitigate interferences and 

provide adequate clearances from HVAC and non-HVAC items.   

B. The HVAC SUBCONTRACTOR shall submit shop drawings for supports for new and 

modified ductwork. The shop drawings shall locate and identify each support, brace, 

hanger, guide, component and anchor. Design loads for ductwork and support systems 

on exterior ductwork shall be designed and Shop Drawings prepared and sealed by a 

Registered Professional Engineer in the Commonwealth of Massachusetts and shall 

comply with Section 01 73 23 − Anchorage and Bracing of Non-Structural Components. 
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PART 2 – PRODUCTS 

2.01 GENERAL REQUIREMENTS 

A. All work shall be constructed and installed in a first-class workmanlike manner in 

accordance with the recommendations given in the latest edition of the Sheet Metal & Air 

Conditioning Contractors National Association (SMACNA) HVAC Duct Construction 

Standards and Round Industrial Duct Construction Standards, unless otherwise 

specified.  

B. All ductwork shall be constructed in accordance with the Schedule of Duct Construction 

Standards listed on the last page of this Section. Transverse duct connections shall be 

bolted, gasketed connections. 

C. All ducts shall conform accurately to the dimensions indicated on the Drawings, shall be 

straight and smooth on the inside with neatly finished joints, and shall not be decreased 

at any point to avoid obstructions. No piping, conduit or structural work shall be installed 

in or through any ductwork. All ductwork shall be run as close as possible to structural 

members, walls and ceilings. Duct work shall be as shown on the drawings, subject to 

such modifications as may be necessary to suit field conditions. 

D. Where existing walls, floors or roofs must be penetrated, the HVAC SUBCONTRACTOR 

shall neatly cut the required openings and patch the existing work to provide a neat and 

finished appearance. 

E. All ducts shall be made reasonably tight throughout and shall have no openings other 

than those required for the proper operation and maintenance of the systems. 

F. Minimum thickness and reinforcement combinations for metal ducts shall be per 

SMACNA guidelines, but in no instance shall be less than 20 gauge for stainless steel 

ducts and 14 gauge for aluminum ducts. 

G. Supports for ducts shall be provided and securely fastened in place at every change in 

direction and as required to prevent deflection. 

H. Changes in size of ducts shall be by means of a taper transformation piece, the included 

angle of the taper being not more than 20 degrees. 

I. All duct work joints shall be sealed to achieve a SMACNA Seal Classification Rating as 

indicated in the ductwork schedule of this specification. 

J. The weight of material used for ducts and stiffeners, the fabrication methods, cross 

breaking or beading of flat duct surfaces, and assembling of the ductwork shall conform 

to the Duct Manual and Sheet Metal Construction for Ventilating and Air Conditioning 

Systems published by the Sheet Metal and Air Conditioning Contractors National 

Association, Inc. 
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K. All duct panels shall be braced or reinforced as necessary, in addition to the minimum 

requirements in the ASHRAE Guide, to eliminate vibration and noise and to prevent 

deflection from the indicted shapes and dimensions. 

2.02 STAINLESS STEEL AND ALUMINUM DUCT 

A. Ductwork material shall be as specified in the schedule on the drawings.  All duct 

accessories, such as dampers, access doors, and airflow devices, shall match the duct 

material onto which it is mounted.   

B. Stainless Steel: ASTM A480/A480M, Type 316 having a number 2D finish for all 

applicable ducts and of adequate strength and rigidity to meet the conditions of the 

service and installation requirements and shall be properly protected where subject to 

mechanical injury. 

C. Aluminum: ASTM B209, alloy 1100, 3003, or 5052 for all applicable ducts and of 

adequate strength and rigidity to meet the conditions of the service and installation 

requirements and shall be properly protected where subject to mechanical injury. 

D. Transverse duct connections for rectangular ducts shall be bolted, gasketed connections 

made with standard Ductmate 35 System as manufactured by Duct Mate Industries, 

W.D.C.I., Elgen, or approved equal.  TDC/TDF (T-25) rolled on flanges are acceptable 

when provided in accordance per SMACNA duct construction guidelines for stiffening 

and reinforcement.  All longitudinal seems shall be Pittsburg Z, or better. Duct flange 

system material shall match the duct material. Gaskets shall be suitable for exposure to 

hydrogen sulfide 2ppm. 

E. Transverse duct connections for round ducts shall be bolted, gasketed connections in 

accordance with chapter 12 of SMACNA Round Industrial Duct Construction Standards. 

Duct connections shall be the same material as the duct. Utilize longitudinal seam 

ductwork. Gaskets shall be suitable for exposure to hydrogen sulfide 2 ppm and outdoor 

use. 

F. All ductwork shall be shop fabricated in sections with flanged ends. Where  Ductmate 35 

flange system is used, it shall be factory spot welded to the ductwork. No field welding of 

ductwork shall be permitted. Welding equipment and electrodes shall be of a type 

specifically suited for welding light gauge 316 stainless steel or aluminum, as applicable, 

to provide consistently good quality welds.  

G. All duct sections shall be constructed and installed without forming dips and traps. 

H. All ducts shall have a minimum clearance of three (3) inches from all combustible 

material. 

2.03 HANGERS AND SUPPORTS 

A. All ductwork shall be securely hung and anchored to the building structure. Unless 

otherwise shown or specified, hangers and stiffeners for ducts shall conform with the 
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recommendations given in the SMACNA HVAC Duct Construction standards and 

SMACNA seismic restraint manual. Ducts shall be supported on trapeze hangers 

consisting of angles and rods. Use of strap hangers and straps is prohibited. 

B. All hangers, rods, supports, bolts, nuts, washers, inserts, and appurtenances shall be 

constructed of the same material as the ductwork that it supports.  

C. All ductwork shall be supported from trapeze type hangers. Stainless steel hanger rods 

shall be minimum 3/8 inch for all ducts with half perimeter up to 72 inches, and ½ inch 

diameter for all ducts with half perimeter larger than 72 inches. Aluminum hanger rods 

shall be of sufficient diameter to achieve the equivalent strength of the stainless steel 

hanger rods for the sizes indicated. A pair of rods shall be provided at each duct support 

point. Maximum hanger spacing shall be 8 feet for ducts with half perimeter up to 72 

inches and 6 feet for ducts with half perimeter larger than 72 inches. 

D. Hanger Construction and installation shall conform to SMACNA Standards, except as 

specified. No sheet metal duct hangers or straps will be allowed. 

E. Support shall be furnished at each fitting. Material of supports shall match duct material. 

F. Environmental Load Requirements: All ductwork shall be supported and reinforced in 

accordance with the Seismic Restraint Manual, Guidelines for Mechanical Systems, as 

published by SMACNA, in accordance with the Massachusetts Building Code (780 CMR 

10th Edition), the indicated design wind speed on S-002, and ASCE-7 to the extent that 

the most stringent provisions are utilized. Material of seismic and wind restraints shall be 

as specified herein. Environmental loads required to be considered for exterior ductwork 

include wind and snow/ice.  A calculation signed and sealed by a Registered 

Professional Engineer in the Commonwealth of Massachusetts shall be provided 

verifying that the installed supports and ducts are suitably constructed and secured to 

handle the environmental loading requirements. See Section 01 73 23 − Anchorage and 

Bracing of Non-Structural Components. 

2.04 ACCESSORIES 

A. Manual Volume & Backdraft Dampers in Rectangular Stainless Steel or Aluminum Duct: 

1. Manufacturer: Provide products of one of the following: 

a. Greenheck 

b. Ruskin 

c. Nailor 

2. Frame, blade, axle, bearings, jamb seal, and linkage materials: Match ductwork. 

3. Blades:  
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90398-004/February 2024 23 31 13-6  Metal Ducts and Duct Accessories 

a. Opposed blades for volume dampers and parallel blades for backdraft 

dampers; 

b. Vinyl edge seals, thermoplastic elastomer seals for corrosive/chemical 

services. 

4. Damper shafts shall be solid hexagonal or square shape. 

5. Linkage shall be concealed in damper frame. 

6. Provide outside handle, quadrant and approved position indicator and locking 

device on volume dampers. 

7. Reference: SMACNA Standards. 

B. Backdraft Dampers in Round Stainless Steel or Aluminum Duct: 

1. Manufacturer: Provide products of one of the following: 

a. Ruskin 

b. Greenheck 

c. Nailor 

2. Frame, blade, axle, bearings: Match ductwork. 

3. Damper shall be of the two blade design mounted on separate axles and shall be 

suitable for horizontal or vertical installations 

4. Blades shall be retained in the closed position by a counter weight. The spring 

shall be field adjustable. 

5. Seal shall be a vinyl foam. 

C. Stainless Steel Motorized Dampers: 

1. Manufacturer: Provide products of one of the following: 

a. Greenheck 

b. Ruskin 

c. Nailor 

2. Frame, blade, axle, bearings, jamb seal, and linkage materials: 316 Stainless 

Steel. 

3. Blades:  
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90398-004/February 2024 23 31 13-7  Metal Ducts and Duct Accessories 

a. Opposed blades (control) and Parallel blades (shut-off) 

b. Vinyl edge seals, thermoplastic elastomer seals for corrosive/chemical 

services. 

4. Damper shafts shall be solid hexagonal or square shape. 

5. Actuators shall be externally mounted to the damper and shall be a minimum of 

NEMA 2. All actuators shall be enclosed in a NEMA 4X case unless otherwise 

specified. Actuators located in classified spaces shall be enclosed in a NEMA 7 

case unless otherwise specified.  

a. For actuator requirements, refer to Section 23 09 00 – HVAC Automatic 

Temperature Controls. 

6. Damper leakage rate shall not exceed 3 cfm/sq. ft. at 1” w.g. 

7. Reference: SMACNA Standards. 

D. Aluminum Motorized Dampers: 

1. Manufacturer: Provide products of one of the following: 

a. Greenheck 

b. Ruskin 

c. Nailor 

2. Frame, blade, axle, bearings, jamb seal, and linkage materials: 6063T5 Aluminum 

3. Blades: 

a. Opposed blades (modulating control) and Parallel blades (2 position shut-off) 

b. Neoprene blade edge seals and flexible metal compressible jamb seals. 

4. Damper shafts shall be solid hexagonal or square shape. 

5. Actuators shall be externally mounted to the damper and shall be a minimum of 

NEMA 2. All actuators shall be enclosed in a NEMA 4X case unless otherwise 

specified. Actuators located in classified spaces shall be enclosed in a NEMA 7 

case unless otherwise specified. 

6. Reference: SMACNA Standards. 

E. Stainless Steel Duct Mounted Fire Dampers in Fire Walls with Rating of 2 Hours or Less: 
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1. Dynamic damper qualified up to 2000fpm and 4inwg closure during a fire 

emergency.  UL 555 rated.  

2. NFPA 90A rated for 1-1/2-hour service. 

3. Blades, linkage, axles, jamb seals, frame, and mounting angles same material as 

ductwork. 

4. Parallel, 3V blades with operating linkage out of the airstream.  

5. 165 deg F fusible link. 

6. Approved for installation with 2-hour fire rating. 

7. Rated, manufactured, tested, and approved in accordance with UL 555. 

8. Blades out of airstream when open (Style B). 

9. Furnish with sleeved frame for duct connections. 

10. Labeled for use in static mode. 

11. Furnish dynamic and horizontal mounted dampers with springs for proper closure. 

12. Manufacturers and Products: 

a. Greenheck 

b. Ruskin 

c. Nailor 

F. Stainless Steel Duct Mounted Fire Dampers in Walls with 3-Hour or Greater Fire Rating: 

1. NFPA 90A rated for 3-hour service. 

2. Blades, frame, and mounting angles. 

3. Accordion style folding blades. 

4. 165 deg F fusible link. 

5. Approved for installation in 4-hour wall. 

6. Rated, manufactured, tested, and approved in accordance with UL 555. 

7. Blades out of airstream when open (Type B). 

8. Furnish with sleeved frame for duct connection. 
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90398-004/February 2024 23 31 13-9  Metal Ducts and Duct Accessories 

9. Labeled for use in static mode. 

10. Furnish dynamic and horizontal mounted dampers with springs for proper closure. 

11. Manufacturers and Products: 

a. Greenheck 

b. Ruskin 

c. Nailor 

G. Tiered Penthouse: 

1. Manufacturer: Provide products of one of the following: 

a. Greenheck 

b. Ruskin 

c. Nailor 

2. Frame, structural supports, sill flashing, blade, axle, bearings, jamb seal, and 

linkage materials: 6063T5 Aluminum 

3. Inside and outside of all parts shall be coated with a corrosion resistant coating. 

The coating shall be Kynar 500 or approved equal. Final color selection shall be 

provided by the Owner. The HVAC SUBCONTRACTOR shall submit a full color 

chart for selection and approval. 

4. Louver section shall be Ruskin ELF81 profile or approved equal 

5. Louver blades and penthouse covering shall be minimum of .081 inches thick 

6. Sill flashing shall be 0.125” thick 

7. Penthouse shall contain 1” of fiberglass roof insulation 

8. Provide aluminum bird screens. Screens shall be expanded and flattened type. 

H. Sheet Metal Safing: Provide sheet metal safing of the same material as the duct, to 

close off and seal airtight all unused areas behind louvers. 

I. Screens: ½-inch (13 mm) mesh, with screen material matched duct material, framed with 

bolt holes unless indicated otherwise. 

J. Registers and Grilles: 

1. Manufacturer: Provide product(s) of one of the following: 
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90398-004/February 2024 23 31 13-10  Metal Ducts and Duct Accessories 

a. Titus (Basis of Design, model numbers scheduled on drawings) 

b. Anemostat 

c. Price Industries 

d. Nailer Industries, Inc. 

e. Hart and Cooley. 

2. Units shall be factory-fabricated of Type 316 stainless steel construction for 

stainless steel and FRP ductwork and aluminum for aluminum ductwork. They 

shall distribute the specified air volume (cubic feet per minute). 

3. Outlets for diffusion, spread, throw, and noise level shall be as required for 

specified performance.  

4. Diffusers and registers shall be provided with volume damper with accessible 

operator, unless otherwise indicated; or if standard with the manufacturer, an 

automatically controlled device will be acceptable. Volume dampers shall be 

opposed blade type for all diffusers and registers. 

5. Registers shall be provided with sponge-rubber gasket between flanges and wall 

or ceiling.  

6. An additional volume damper shall be installed in duct stub to each air outlet for 

balancing of air volume. 

7. Supply Registers:  

a. Supply registers shall be double deflection type, complete with adjustable 

vertical face bars and a key operated opposed blade damper.  

8. Exhaust and Return Registers and Grilles: 

a. Exhaust and return registers shall be furnished with fixed vertical face bars, 

set straight, and a key operated opposed blade damper.  

K. Duct-Mounted Access Doors and Panels: 

1. Provide access doors at all locations indicated on the drawings and as specified in 

Part 3 of this specification, for inspection and maintenance access on items inside 

the ductwork. 

2. Fabricate doors and panels airtight and suitable for duct pressure class. 

3. Seal around frame attachment to duct and door to frame with neoprene. 

4. Door and frame to be of same material as duct. 

La
st

 M
od

ifi
ed

: 0
2/

28
/2

02
4 

at
 1

0:
41

A
M

 E
S

T



 

90398-004/February 2024 23 31 13-11  Metal Ducts and Duct Accessories 

L. Flexible Connectors unless indicated otherwise shall meet the following requirements: 

1. Self-extinguishing material shall meet NFPA 90A, NFPA 701 and UL-214 

Standards. 

2. Material:  

a. Commercial grade neoprene coated woven fiberglass, Proflex by 

DUCTMATE, or approved equal. 

b. Corrosion/chemical resistant applications shall be of Teflon coated woven 

fiberglass fabric. Minimum density 18 oz./sq. yd. and rated to 500 F. 

3. Extra wide edge connectors factory fabricated with a strip of fabric. Material of 

connectors shall match duct material. 

M. Instrument Test Holes: Material to suit duct material, including screw. Size holes to allow 

insertion of pitot and other testing instruments, and length to suit duct insulation 

thickness. 

N. Turning Vanes:  

1. Turning vanes shall be double wall turning vanes fabricated from the same 

material as the duct. Mounting rails shall have friction insert tabs that align the 

vanes automatically. 

2. Tab spacing shall be as specified in Figure 2-3 of the 1995 SMACNA Manual, 

“HVAC Duct Construction Standards, Metal & Flexible” Second Edition standard. 

Rail systems with non-standard tab spacing shall not be accepted. 

3. Due to tensile loading, vanes shall be capable of supporting 250 pounds when 

secured according to the manufacturer’s instructions.  

O. Drip Pans 

1. Drip pans shall be welded 16 gauge, type 316 Stainless Steel. 

2. Drip pans shall extend 2” beyond the dimensions of the equipment of ductwork 

above on all sides.  

3. Drip pan shall have a minimum 1” lip. 

4. Drip pan shall be sloped to a ¾” copper type L drain line such that pooling or 

standing water is prevented. The drain shall be continuously sloped a minimum of 

1/8” per foot. The drain shall terminate 6” above the sink or nearest floor drain. 

5. Provide a dielectric coupling between the stainless steel drip pan and copper drain 

line to prevent contact between dissimilar metals. 
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6. HVAC SUBCONTRACTOR shall coordinate drip pan supports with the existing 

structural construction above. The HVAC SUBCONTRACTOR shall provide all 

supplemental beams and channels needed. The support system shall be capable 

of supporting the weight of a full drip pan plus an additional 300 lb. load.  

2.05 HOUSED FILTER RACK SYSTEMS FOR ODOR REMOVAL 

A. Where indicated on the drawings, a multi-stage, housed air filtration system shall be 

provided for removal of odors from the airstream. 

1. Stages shall include: demister, 2-inch pre-filter, 1st stage adsorption media 

modules, 2nd stage adsorption media modules, and 2-inch final filter. 

2. Nominal airflow cross section shall be 24-inch width by 60-inch height for an air 

velocity below 500 fpm for 4500 cfm flow rate.  Housing shall be suitable for 

arrangements of 24-inch wide filter modules with individual module heights of 12-

inch or 24-inch to achieve the required nominal cross sectional area. 

3. Housing sections for pre-filters and final filters shall be furnished with static 

pressure taps for differential pressure measurement across filter media.   

4. System shall be furnished with two complete filter and adsorption media change 

outs. 

B. Entire system shall be constructed of all heavy-duty stainless steel or aluminum with 

tubular framing and dual-hinged access doors for media inspection and replacement 

from side.   

1. Housing sections shall include flanges for connection to inlet and outlet ductwork. 

2. Housing section shall include metal tracks to aid in placement of media as well as 

to prevent media bypass. 

3. Access doors shall include neoprene gasket to provide a filter-to-door seal against 

each stage of filtration. 

4. Housing sections shall be designed to withstand pressures of up to 10.0 inwg 

without permanent deflection of housing walls. 

5. Leakage shall not exceed 0.5% of rated airflow at 3.0 inwg. 

C. Demister system shall consist of stainless steel or aluminum frame for mounting of 

multiple sections of multi-layered moisture removal media. 

1. Media shall have removal efficiency of 90% for 5-micron droplets for protection of 

downstream filter media.  

2. Media shall consist of 4-inch deep alternating layers of flat and serpentine-crimped 

galvanized steel screens.  
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3. Frame shall include weep holes for drainage of removed moisture, with ½-inch 

NPT drainage connection. 

D. Pre-filters and final filters shall be 2-inch deep, located upstream and downstream of 

adsorption modules. 

1. Filters shall be MERV 8 with maximum nominal initial resistance of 0.3 inwg at 500 

fpm. 

2. Furnish with differential pressure gauges with scale that is suitable for clean and 

dirty filter losses.   

E. Disposable molecular adsorption filter modules shall be 12-inch deep V-bank panels 

containing carbon media for odor removal. 

1. Module panel shall include galvanized steel vertical support channels, plastic 

enclosure caps, and a 1-inch header for placement into a side-access housing. 

2. Media shall be formed into 1-inch thick beds protected by corrugated Kraft 

honeycomb and nylon mesh.  

3. Initial nominal resistance shall not exceed 0.38 inwg at 500 fpm.  

4. Minimum residence time shall be 0.026 seconds at 500 fpm.  

F. Acceptable manufacturers: 

1. Camfil 

2. Purafil 

3. American Air Filters 

PART 3 – EXECUTION 

3.01 DELIVERY, STORAGE, AND HANDLING 

A. Protect shop-fabricated and factory-fabricated ductwork, accessories and purchased 

products from damage during shipping, storage and handling.  

B. Prevent end damage and prevent dirt and moisture from entering ducts and fittings. 

Where possible, store ductwork inside and protect from weather. If necessary to store 

outside, store above grade and enclose with waterproof wrapping. 
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3.02 INSTALLATION OF DUCTWORK 

A. Examine areas and conditions under which ductwork is to be installed. Do not proceed 

with work until unsatisfactory conditions have been corrected in a manner acceptable to 

Installer.  

B. Assemble and install ductwork in accordance with recognized industry practices, 

Manufacturer’s installation instructions, and SMACNA standards to achieve the seal and 

leakage classes indicated in the Duct Construction Table at the end of this specification.  

C. Install each run with minimum number of joints. Align ductwork accurately at 

connections, within 1/8" misalignment tolerance and with internal surfaces smooth.  

D. Support ducts rigidly with suitable ties, braces, hangers and anchors of type which will 

hold ducts true-to-shape and to prevent buckling. Support vertical ducts at every floor. 

E. Field Fabrication: Complete fabrication of work at project as necessary to match shop-

fabricated work and accommodate installation requirements. 

F. Locate ductwork runs, except as otherwise indicated, vertically and horizontally and 

avoid diagonal runs wherever possible. Locate runs as indicated by diagrams, details 

and notations or, if not otherwise indicated, run ductwork in shortest route which does 

not obstruct useable space or block access for servicing building and its equipment.  

G. Hold ducts close to walls, overhead construction, columns, and other structural and 

permanent enclosure elements of building. Limit clearance to 3" where furring is shown 

for enclosure or concealment of ducts, but allow for insulation thickness, if any. Where 

possible, locate insulated ductwork for 1" clearance outside of insulation. Wherever 

possible in finished and occupied spaces, conceal ductwork from view, by locating in 

mechanical shafts, hollow wall construction or above suspended ceilings.  

H. Do not encase horizontal runs in solid partitions, except as specifically shown. 

Coordinate layout with suspended ceiling and lighting layouts and similar finished work. 

I. Turning vanes shall be installed in all miter elbows to permit air to make the abrupt turns 

with a minimum of turbulence. The turning vanes shall be quiet and free from vibration 

when the system is in operation. Vanes shall be installed in all short radius elbows in 

accordance with SMACNA Duct Construction standards.  

J. The dial regulators for manual volume dampers shall be marked so that the "open" and 

"shut" positions are clearly identified. The dial regulators on insulated ductwork shall be 

mounted on an elevated platform which will finish flush with the surface of the insulation. 

Manual volume dampers shall be located at accessible points and wherever possible 

some distance from a duct transition or fitting. Care shall be taken during installation to 

make certain that sheet metal fasteners do not protrude into the duct and interfere with 

damper operation. Volume dampers shall be provided in each branch duct take off and 

in both ducts downstream of each trunk duct split.  
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K. Duct access doors shall be provided before and after duct mounted coils, within working 

distance of, and on the fusible link side of all fire dampers, adjacent to volume dampers, 

on the linkage side of automatic dampers, duct mounted sensors, and at all other 

apparatus requiring service or inspection in the duct system. Access doors shall be a 

minimum of 15 x 18 inches; where the size of the duct will not accommodate this size 

the doors shall be made as large as practical. The doors shall be rigid and airtight, and 

provided with neoprene gaskets, hinges and sash locks. Whenever space requirements 

are such that a hinged access door is impractical, a screw fastened lift-out door shall be 

provided instead. 

L. Test openings shall be installed in the ductwork at the points listed below. The test 

openings shall be a minimum of 3/8" and shall be sealed by a screw cap and gasket, 

and shall be installed so that the insulation is not disturbed when the cap is removed. 

The test openings shall be located as follows in all heating, ventilating, air conditioning, 

and dehumidification systems: 

1. Upstream and downstream of each coil, duct heater, filter bank, or other inline 

equipment that heats, cools, humidifies, dehumidifies, or filters air.  

2. In the outside air, supply, and return ducts adjacent to the respective connections 

on all AHUs, HVs, DHUs, etc. 

3. In the main supply duct on single zone units and in each zone supply duct on 

multizone units 

4. As indicated on the Contract Drawings 

M. Air filter gauges for measuring the differential pressure through all filter banks shall be 

supplied and installed; one gauge shall be installed for each bank. The gauge shall be of 

the inclined tube differential type complete with 1" thick acrylic plastic body, 

mirror-polished scale, built-in level vial, over pressure safety traps, signal flags, 2 vent 

valves for zeroing gauge, 2 static pressure tips, two 5-foot lengths of 1/4" stainless steel 

tubing, 2 compression fittings, mounting hardware, a bottle of red gauge oil and 

instructions. The gauges shall have a range of 0-1.0 inch water column with minor 

divisions of .02 inch water column. 

N. The HVAC SUBCONTRACTOR shall install prefabricated roof curbs before the 

installation of roofing. 

O. All air outlets shall be with rigid connection to the ductwork. 

P. After the installation is completed, the HVAC SUBCONTRACTOR shall seal all joints air 

tight. Sealants and tape shall have a flame spread not greater than 25 and a smoke 

developed rating of not over 50 per ASTM E-84. 
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3.03 DUCT LEAKAGE TESTS 

A. Where indicated to be required, all openings in the ductwork shall be temporarily sealed 

and the ductwork shall be pressurized and leak tested to demonstrate that the 

installation meets the specified SMACNA leakage class requirements.  The HVAC 

SUBCONTRACTOR shall follow SMACNA procedures for testing as outlined in 

SMACNA’s HVAC Air Duct Leakage Test Manual. 

3.04 INSULATION INSTALLATION 

A. Duct insulation: (THIS SECTION SHALL BE THE RESPONSIBILITY OF THE DUCT 

INSULATION SUB-SUBCONTRACTOR UNDER THE SUB-BID, HVAC WORK.) 

B. Provide insulation on all outdoor exterior ductwork carrying conditioned air and on all 

interior ductwork as indicated in the schedule on the drawings. 

C. Follow manufacturer’s installation instructions and recommended adhesives. The 

installation method shall provide a continuous vapor barrier. 

D. The insulation vapor barrier shall be maintained through all supports, flanges, 

reinforcement, and penetrations. Where the duct weight would deform the insulation 

material at supports, the HVAC SUBCONTRACTOR shall use fiberglass insulation 

blocks. The blocks shall be the same thickness as the insulation. The vapor barrier shall 

be maintained using a system approved by the insulation manufacturer for spanning the 

insulation block. 

3.05 DAMPER INSTALLATION 

A. The HVAC SUBCONTRACTOR shall install dampers per the manufacturer’s installation 

instructions.  

B. The HVAC SUBCONTRACTOR shall install all reinforcement required for multi-section 

dampers to all the assembly to withstand the rated velocity and pressure of the individual 

damper sections.  

3.06 EQUIPMENT CONNECTIONS 

A. Connect metal ductwork to equipment as indicated, provide flexible connection for each 

ductwork connection to equipment mounted on vibration isolators, and/or equipment 

containing rotating machinery. Provide access doors as indicated in the Contract 

Drawings and Specifications. 

3.07 LOUVER CONNECTIONS 

A. Install independently supported and secured metal ductwork at interface with 

architectural louvers furnished and installed by the GENERAL CONTRACTOR.  Duct 

transitions shall be installed as indicated on the drawings; furnish and install insulated 

blank-off panels across entire surface of unused portion of louver, providing an air-tight 
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seal.  Where duct transition expands to match size of louver, attach ductwork to frame of 

louver. 

3.08 ADJUSTING AND CLEANING 

A. Clean ductwork internally, unit by unit as it is installed, of dust and debris. Clean external 

surfaces of foreign substances which might cause corrosive deterioration of metal or, 

where ductwork is to be painted, might interfere with painting or cause paint 

deterioration. 

B. At ends of ducts which are not connected to equipment or air distribution devices at time 

of ductwork installation, provide temporary closure of polyethylene film or other covering 

which will prevent entrance of dust and debris until time connections are to be 

completed. 

3.09 MANUFACTURER’S FIELD SERVICES 

A. The services of a qualified manufacturer's Technical Representative shall be provided. 

The manufacturer Technical Representative’s services shall include the following site 

visits: 

 

Service Total Days No. of Trips Remarks 

Installation Checkout - -  

Startup and Testing - -  

Training - -  

 

 

3.10 DUCTWORK PRESSURE AND SEAL CLASSES 

 

Service 
Pressure 

Class 

Seal 

Class 

Leakage 

Class 

Construction 

Standards 

All ductwork +/- 2 inwg. A 12 
SMACNA HVAC Duct 

Construction Standards 

END OF SECTION
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DIVISION 23 

HVAC 

(Filed Sub Bid Required) 

 

SECTION 23 31 16 

NONMETAL DUCTS AND DUCT ACCESSORIES 

PART 1 – GENERAL 

1.01 FILED SUB-BID REQUIREMENTS 

A. This Section is part of the filed sub-bid for Division 23 – HVAC. See Section 23 00 00. 

1.02 SUMMARY 

A. This Section shall govern the materials, fabrication, and installation of FRP ductwork that 

is used for the purposes of conveying air associated with heating, ventilation, and air 

conditioning systems shown on the HVAC Design Drawings. This Section shall not 

govern FRP ductwork associated with any odor control duct or ductwork shown on the 

Mechanical Design Drawings. 

B. Contractor shall furnish any and all labor, materials, equipment, services and incidentals 

required to field measure, install, field test, complete and place in satisfactory operation 

all Fiberglass Reinforced Plastic (FRP) ductwork contained in this Section as shown on 

contract drawings and as specified herein. 

C. Contractor shall be system supplier, where ductwork Manufacturer’s professional 

engineer shall provide Contractor with complete materials and mechanical engineering 

necessary to satisfy all ductwork design requirements of this Section. 

1.03 RELATED SECTIONS 

A. Section 00 72 00 − General Conditions 

B. Section 01 33 00 – Submittal Procedures 

C. Section 01 73 23 – Anchorage and Bracing of Non-Structural Components 

D. Section 01 75 00 − Checkout and Startup Procedures 

E. Section 01 78 23 – Operation and Maintenance Data 

F. Section 01 79 00 – Instruction of Owner’s Personnel 

G. Section 23 00 00 – Basic HVAC Requirements 
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H. Section 23 05 53 – Identification for HVAC 

I. Section 23 05 93 – HVAC Balancing 

J. Section 23 34 00 – HVAC Fans 

K. Section 23 31 13 – Metal Ducts and Duct Accessories 

1.04 REFERENCES 

A. The most recently published standards at time contract to manufacture fiberglass 

ductwork are entered into shall govern requirements imposed on the Manufacturer. 

B. In the event of conflict, inconsistency or ambiguity between these references and the 

specific project requirements, the following order of precedence shall govern where 

laminate quality, dimensional accuracy and conformance to this specification are brought 

into question: 

1. This ductwork specification Section. 

2. Contract drawings. 

3. References within this Paragraph 1.3, where: 

a. ASTM D2563 definitions shall take precedence over ASTM C582 for types 

and quantity limitations. 

b. ASME RTP-1 Parts NM-2 Design of Integral Body Flanges and NM-12 FRP 

Flange Design shall take precedence over ASTM D3982, D3299 and D5421. 

C. Air Movement and Control Association (“AMCA”): 

1. AMCA 500-D - Laboratory Methods of Testing Dampers for Rating. 

2. AMCA 511 - Certified Ratings Program for Air Control Devices. 

D. American Society of Mechanical Engineers (“ASME”): 

1. ASME RTP-1 - Reinforced Thermoset Plastic Corrosion Resistant Equipment 

E. American Society for Testing and Materials (“ASTM”): 

1. ASTM C582 - Standard Specification for Contact-Molded Reinforced 

Thermosetting Plastic (RTP) Laminates for Corrosion Resistant Equipment. 

2. ASTM D695 – Standard Test Method for Compressive Properties of Rigid Plastics. 

3. ASTM D696 - Standard Test Method for Coefficient of Linear Thermal Expansion 

of Plastics. 
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4. ASTM D883 - Standard Definition of Terms Relating to Plastics. 

5. ASTM D2471 - Standard Test Method for Gel Time and Peak Exothermic 

Temperature of Reacting Thermosetting Resins. 

6. ASTM D2563 - Standard Practice for Classifying Visual Defects in Glass-

Reinforced Plastic Laminate Parts. 

7. ASTM D2583 - Standard Test Method for Indentation Hardness of Rigid Plastics 

By Means of a Barcol Impressor. 

8. ASTM D2584 - Standard Test Method for Ignition Loss of Cured Reinforced 

Resins. 

9. ASTM D3299 - Standard Specification for Filament-Wound Glass-Fiber-Reinforced 

Thermoset Resin Corrosion-Resistant Tanks. 

10. ASTM D3982 - Standard Specification for Contact Molded “Fiberglass” (Glass 

Fiber Reinforced Thermoset Resin) Ducts. 

11. ASTM D5421 - Standard Specification for Contact Molded “Fiberglass” (Glass-

Fiber-Reinforced Thermosetting Resin) Flanges. 

12. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building 

Materials. 

1.05 DEFINITIONS 

A. General: 

1. The term “Manufacturer” where used in this Section, refers to the entity which 

designs, engineers, fabricates and provides quality control and field inspection 

services for ductwork provided under this Section. 

2. The term “Resin Supplier” where used in this Section, refers to the entity which 

produces resin for distribution. 

3. Acronyms: 

a. “Bis-A” is “Bisphenol-A” 

b. “CA” is “Corrosion Allowance” 

c. “CB” is Corrosion Barrier 

d. “CoNap” is “Cobalt Napthinate” 

e. “EVER” is “Epoxy Vinyl Ester Resin” 
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f. “FR” is Fire Retardant 

g. “MEKP” is “Methyl Ethyl Keytone Peroxide” 

h. “OS” is Outer Surface 

i. “PE” is “Polyester” 

j. “SL” is Structural Layer 

k. “SS” is “Stainless Steel” 

l. Standard definitions of terms relating to FRP as described in ASTM D883. 

B. Design: 

1. ASTM D2563 definitions for types and quantity limitations of visual defects. 

2. Minimum dimensions: Where minimum dimensions are specified in reference 

standards and this Section, the dimensions specified shall include any tolerances 

allowed by industry standards and shall be interpreted as absolute minimums for 

purposes of determining compliance with this Section.  Such minimum dimensions 

shall not be construed to be in lieu of engineering calculations or demonstration of 

design as required of Manufacturer per this Section. 

3. Corrosion allowance: Where a corrosion allowance is specified in this Section it 

shall be interpreted to require that thickness of inner corrosion barrier specified 

shall be added to minimum structural thicknesses shown within industry standard 

tables or determined through use of industry standard rules, other design 

equations, stress analysis and lamination analysis. The thickness and physical 

properties associated with an inner corrosion barrier that is specified as a 

corrosion allowance shall not contribute to strength of material and be regarded as 

sacrificial layers. This additional thickness shall apply to all components 

possessing an inner corrosion barrier and outer corrosion barrier where such outer 

barrier is regarded as a wetted or process side surface. Thickness shown within 

industry standards shall be interpreted to mean structural layer thicknesses. 

1.06 SUBMITTALS 

A. Detailed Manufacturer shop drawings, including: 

1. Ductwork dimensions for each major component and assembly, with all nozzles, 

joints and accessories located and dimensioned. 

2. Ductwork data table indicating sizes, thickness and weight, piece numbers, 

diameter, pressure rating, chemical service temperature limit and maximum 

allowable spans. 
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3. Construction details such as reinforcing ribs, transitions, reducers, elbows, access 

points, turning vanes, louvers, dampers plus FRP buildups, shear collars, flanges, 

lugs and pedestals used at support locations. 

4. Nozzle schedule with construction details demonstrating conformance to this 

specification. Schedule shall include nozzle mark number, flange inside and 

outside diameter, flange and neck thicknesses, attachment overlays, bolt circle 

diameter, number and diameter of bolt holes and recommended torque limits. 

5. Outside and inside overlay joint details such as width, thickness, taper and 

material composition plus field trim allowance at field joint locations. Identify shop 

and field joint locations. 

6. Identification of materials of construction for all components. 

7. Support arrangement, with recommended anchoring and guiding methods. 

8. Location, materials of construction, connection method and dimensions for: 

a. Gaskets and fasteners. 

b. Expansion/contraction joints. 

c. Dampers and louvers. 

d. Other accessories. 

9. Location of permanent and temporary labeling as required by this Section. 

10. Any and all drawing revisions shall be clearly identified and noted within drawing 

title block, where a delta symbol with revision number inside triangle shall be 

placed alongside any and all drawing changes made under the revision so noted. 

As each drawing revision is released for review, such notations shall be shown in 

red with prior revision notations shown in black. 

B. Detailed Contractor supplied drawings, including: 

1. Support, anchor, guide and restraint FRP dimensions for coordination with 

Manufacturer’s related engineering and shop drawings plus installation by 

Contractor as required per this Section. 

C. Data requirements, including: 

1. Design calculations substantiating support, anchor, guide and restraint FRP 

shapes required for the ductwork support system. 

2. Manufacturer’s ductwork catalogs, descriptive literature and specifications. 
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3. Manufacturer’s design report shall include descriptive language, calculations and 

stress analysis substantiating materials shown on Manufacturer’s drawings, 

including: 

a. Ductwork wall thickness. 

b. Reinforcing ribs and locations. 

c. Flanges over 36-in diameter or 120-in perimeter in the case of rectangular 

flanges. 

d. Support spans plus guide, anchor and restraint locations. 

e. FRP shear collars for vertical support and/or anchor interface. 

f. Expansion and contraction, with loads at flexible connectors identified. 

g. Color stress plots supporting pipe stress analysis where performed. 

h. Any and all other such ductwork design calculations required to fulfill the 

requirements of this Section. 

4. ASTM test records demonstrating proof of physical properties used in design 

calculations. 

5. ASTM D 2584 test results for glass to resin content and verification of laminate 

sequence. 

6. List showing size and quantity of FRP shop and field joints required for installation. 

7. Specifications and details for: 

a. Gaskets and fasteners 

b. Expansion/contraction joints and flexible connectors 

c. Volume and shutoff dampers and louvers 

d. Corrosion coating for non FRP components 

e. Other accessories 

8. Letter from Resin Supplier confirming laminate design specified within this Section 

and detailed on drawings is suitable for intended service. 

9. Permanent and temporary ductwork labels. 

D. Installation, Operation and Maintenance Manual shall include: 
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1. Instructions for shipping, receiving, handling, storage, installation, FRP field butt 

wrap joints and flange connections. 

2. Material Safety Data Sheets for all materials included in FRP field butt wrap joint 

kits. 

3. Copy of Manufacturer’s warranty statement for ductwork as required by this 

Section. 

4. Manufacture’s recommend initial ductwork inspection interval. 

E. Contractor’s procedures for:  

1. Chemical segregation, spill containment and placarding for hazardous material 

storage and use areas. 

2. Managing fiberglass dust and styrene emissions propagated through cutting, 

grinding and laminating operations conducted during installation. 

F. Contractor’s field FRP work inspection and testing report: 

1. Alignment, pitch and fit up tolerances. 

2. Out of round or square tolerances. 

3. Resin gel time testing per ASTM D2471. 

4. Butt wrap joint tracking checklist, including surface preparation and material 

utilization. 

5. Visual inspection per ASTM D2563. 

6. Barcol hardness per ASTM D2583. 

7. Acetone sensitivity. 

1.07 QUALITY ASSURANCE 

A. All design calculations, drawings and other engineering related submittals provided by 

Contractor and Manufacturer are to be stamped by a licensed Professional Engineer 

employed full time or contracted by the Contractor or Manufacturer. 

B. Reference to names of Manufacturers within this specification is for the sole purpose of 

setting a quality standard desired. 

C. To ensure standardization of appearance, Manufacturer’s services, operations, 

maintenance, and all ductwork and fittings must be completely fabricated by a single 

Manufacturer. Outsourcing FRP ductwork components and contracting manufacturing 

labor is not permitted. 
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D. Contractor shall provide systems complete and ready for use, do work in accordance 

with all federal, state and local codes and ordinances and arrange for all permits, 

inspections, tests and registrations necessary for satisfying safety, environmental and 

other requirements. 

E. This specification Section and related contract drawings provide a general description for 

ductwork, but do not include sufficient detail for design, fabrication, installation and 

startup. Contractor shall provide such equipment and services so that systems are 

complete and ready for operation. 

1.08 DELIVERY, STORAGE AND HANDLING 

A. Manufacturer shall properly prepare and protect ductwork from damage under normal 

circumstances. 

B. Ductwork shall be shipped complete, with no fiberglass related laminating work, 

assembly or fabrication permitted outside of Manufacturer’s facility other than field joints 

shown on drawings. 

C. Ductwork shipped horizontally shall be mounted on padded cradles of sufficient size to 

prevent damage and adequately support the ductwork circumference. Suitable skid or 

dunnage shall be provided for ductwork shipped in other orientations. Cradles, skids and 

dunnage shall stay with ductwork for protection prior to installation. 

D. Sufficiently cross brace openings to maintain roundness or squareness within standard 

tolerances. Plug or cover all openings to prevent entrance of undesirables such as dirt, 

water or debris. 

E. Protect all flange faces with securely fastened durable flat blinds, ensuring that blind 

covering material extends to or beyond flange edges. Blind material and attachment 

method shall not cause abrasion or delamination to any flange surfaces or bolt holes 

during shipping, storage or installation. 

F. Accessories not reliably attached to ductwork for transportation purposes and cradled or 

skidded shall be properly packaged and shipped to prevent damage. No nesting of 

smaller ductwork inside larger is permitted. No components or accessories are allowed 

to be shipped inside ductwork. 

G. Load ductwork on truck with sufficient clearances all around to eliminate potential 

adjacent interferences. Firmly secure and protect all freight to prevent shifting or other 

movement during transportation. Nozzles, lugs, brackets or other projections shall not be 

used for securing, lifting or rotating ductwork. 

H. Manufacturer shall properly package butt wrap field joint materials and supplies: 

1. Each fiberglass butt and wrap field joint shall be individually packaged in a water 

proof container and labeled, with all reinforcement precut by the Manufacturer and 

properly sequenced in the package. 
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2. Labeling shall designate size, location keyed to drawings and laminate sequence. 

3. One (1) extra kit per joint type and size shall be provided. 

4. Resin and Catalyst (hardener) shall be packaged and properly labeled in 

Department of Transportation (DOT) approved five (5) gallon or smaller pails. 

Separate pails must be provided for Inner Corrosion Barrier, Structural Layer and 

Outer Surface resin, Finish Coat resin and Paste used to fill allowable gaps at fit 

up of joints. 

5. An extra 35% more resin shall be supplied than theoretically required given butt 

and wrap kit resin to glass ratios. 

6. Resin shipped for field work shall have a minimum three (3) month shelf life, with 

non-consumed resin removed from the jobsite upon completion of the installation. 

7. A sufficient quantity of cups, brushes, stir sticks and rollers required shall be 

supplied by Manufacturer and bulk packaged. Cups and brushes shall be solvent 

resistant, whereas all materials shall be suitably sized for work to be performed. 

I. Skids and cradles shall be configured and oriented during transport for ease of 

offloading and handling at site with crane or lift truck. 

J. Store all field butt-wrap joint materials and related supplies furnished by Manufacturer in 

an area that is dry, between 35 and 75°F for maximum shelf life, properly protected from 

humidity and away from any direct sunlight and potential source of ignition or fire. 

1.09 SEQUENCING AND SCHEDULING 

A. Contractor shall make and submit to Manufacturer any and all field measurements 

confirming ductwork requirements plus support, anchor, guide and restraint details prior 

to Manufacturer’s development of design, engineering calculations and drawings as 

required under Part 1.05 Submittals. Such information furnished by Contractor shall 

include identification of ductwork piece numbers, field joints and trim locations. 

B. Where Contractor directly procures and supplies material interconnected with ductwork, 

Contractor shall coordinate:  

1. As built outside diameter of ductwork FRP buildups with Contractor supplied 

support, anchor, guide and restraint steel products such that padded steel is 

fabricated to provide full contact with ductwork buildups as shown on 

Manufacturer’s drawings. 

2. Results of Manufacturer thermal expansion and contraction plus seismic 

calculations with Contractor supplied steel products plus expansion joint and 

flexible connector manufacturers to assure ductwork system design compatibility 

such that loads are properly restrained and/or absorbed. 
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3. Fit-up of Contractor supplied dampers and louvers, gaskets, fasteners and other 

such materials. 

C. Delivery of ductwork shall be planned such that existing or new openings shall be 

utilized for installation. Ductwork shall not be cut or otherwise modified to facilitate 

installation or accommodate obstructions. 

1.10 WARRANTY 

A. Manufacturer’s standard warranty shall warrant in writing that their products are free 

from defects in design, material and workmanship under normal use and service for a 

period of two (2) years commencing from date work under paragraphs 3.2 below is 

complete. 

1.11 TOLERANCES 

A. All tolerances pertaining to measurements such as laminate thickness, glass content, 

Barcol hardness, flange face flatness and perpendicularity, ductwork roundness or 

squareness, location of fittings and accessories and overall dimensions shall meet the 

more stringent requirements of referenced industry standards or as referenced within 

this Section. 

1.12 MANUFACTURER’S REPRESENTATIVE 

A. The Manufacturer shall provide services of their shop inspector for field inspection of 

ductwork supplied. This inspection must be performed after equipment installation and 

cleaning required by this Section.  Independent sales representatives shall not be 

considered as substitutes for shop inspectors.   

PART 2 – PRODUCTS 

2.01 GENERAL 

A. Contractor shall be responsible for determining and communicating to Manufacturer 

restrictions that may prevent proper installation of ductwork, including clearances 

required during handling, setting, anchoring, accessories installation and piping. 

2.02 FIBERGLASS DUCTWORK 

A. Provide all ductwork in accordance with this Section as shown on contract drawings and 

specified herein. 

B. FRP ductwork shall be designed and fabricated in accordance with ASTM D3982 and 

other references within this Section, unless otherwise permitted or required by this 

Section. 

C. FRP ductwork shall be fabricated by one of the following: 
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90398-004/February 2024 23 31 16-11  Nonmetal Ducts and Duct Accessories 

1. An-Cor Industrial Plastics of North Tonawanda, NY USA 

2. Kenway Corporation of Augusta, ME USA 

3. Perry Fiberglass of Avon Lake, OH USA 

4. Approved equal 

D. Manufacturer’s ductwork system design shall include the following requirements: 

1. Design calculations supporting ductwork component thicknesses, including all 

steel, expansion joint and flexible connector interface considerations provided by 

Contractor, applicable loads individually or in combination per requirements of this 

Section, federal, state and local building codes and best engineering practices. 

2. Physical properties used in all design calculations shall be developed and 

demonstrated following industry standard protocol. 

3. Ductwork wall thicknesses shall be suitably designed for all loads and spans with 

or without reinforcing ribs. 

4. All ductwork shall be designed and fabricated to span support spacing as required. 

Buckling between supports shall be taken into consideration through stress 

analysis. 

5. Ductwork wall thickness shall be suitably designed with reinforcing ribs 

incorporated where necessary to achieve span within acceptable deflection limits. 

6. Maximum allowable deflection for any size ductwork or span shall be limited to the 

lesser of 1/2-in or 1/2-percent of span under worse case operating and weather 

conditions. 

7. Thermal expansion and contraction calculations shall be made, with results used 

to adequately design ductwork to absorb related loads or communicate with 

expansion joint manufacturers for proper joint design. Material properties used in 

calculations shall be derived in accordance with ASTM D695 and D696. 

8. Ductwork systems equal to or large than 48-in diameter for round and 168-in 

perimeter for rectangular shall be analyzed using formal Pipe Stress Analysis 

(PSA), such as Caesar II, ALGOR PipePak or equal. Stress shall be fully 

evaluated at all critical locations, including flanges, elbows, tees, wyes, hangers, 

supports, anchors and restraints.  

9. Flanges over 36-in diameter and 120-in perimeter in the case of rectangular 

flanges shall be designed per ASME RTP-1 NM-2 Design of Integral Body Flanges 

and NM-12 FRP Flange Design as is applicable. As a minimum, rectangular 

ductwork flange dimensions shall correspond to those of round ductwork having 
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the same diameter as the longest side of the rectangular ductwork and rounded up 

if not equal. 

E. Manufacturer’s design calculations supporting ductwork component thicknesses must 

include all applicable loads individually or in combination, where required by Paragraph 

1.03 – References of this Section, design criteria listed below and best engineering 

practices: 

1. Design pressure: As indicated in ductwork schedule in Part 3 of this submittal 

2. Wind: 100mph (for outdoor ductwork only) 

3. Expansion and contraction associated with temperature differential: 

a. 0°F to 100°F 

4. Accumulation of snow, ice and/or water on ductwork: 30 lb/sq.ft (for outdoor 

ductwork only) 

5. Mechanical link seal force (where applicable) 

F. Ductwork construction shall be as follows: 

1. Shop manufactured and assembled to fullest extent without need for permitted 

transportation thereby minimizing field assembly and field FRP butt wrap joints. A 

list showing size and quantity of FRP shop and field joints required for installation 

shall be submitted for approval. 

2. Reinforcing ribs: 

a. Ribs must be installed at point of ductwork manufacture and located so as 

not to interfere with supports, hangers, anchors, restraints and other such 

interconnected or adjacent equipment, accessories, materials and building 

structures. 

b. No pultruded, extruded, formed, milled or welded plastic, metallic or wood 

structural shapes or mechanical fasteners are allowed. 

c. Rib construction shall be detailed on shop drawings. 

3. Flange connections: 

a. All connections to expansion joints, flexible connectors, fans, dampers, 

louvers, registers, grillwork, hatches, covers, tank vents, scrubber inlets, 

condensate drain piping, instrumentation or other equipment shall be flanged 

with 6-in projection where flange is not on a straight run of ductwork. 

Auxiliary equipment directly screwed into fiberglass ductwork is not allowed. 

Such flanged connections shall be full faced for proper seating with ductwork 

flanges. 
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b. Custom filler pieces or spacer rings will not be allowed between mating 

flanges. 

c. Flanges shall be hand lay-up construction using Type I or II laminate 

composition per ASTM C582, with flat full face flange on straight Section or 

integrally molded construction. No filament winding, rotational molding, resin 

transfer, vacuum infusion, compression molding or casting of flanges is 

permitted. Flange face shall be textured by lightly hand sanding with block 

sander to remove surface gloss imparted by mold surface.  

d. Flanges on straight run sections shall have no voids or filler material where 

pipe joins flange lay-up. 

e. Nozzles incorporating ASTM D5421 flange requirements shall be integrally 

molded per ASTM D5421 Figure 1 Type A and flush type per ASTM D3299 

Figure 7, where installation shall follow ASTM D3299 Figure 6 and 7 with 

structural overlay placed as All Exterior material. 

f. Cutout reinforcement shall be provided per ASTM D3299 Article 7.3.2.2 and 

good engineering practices for all nozzle and branch connections. 

g. All bolt holes shall be shop drilled by Manufacturer using calibrated template 

and back spot faced or otherwise formed for flat and parallel seating of SAE 

or ASME B18.22.1 Type A Narrow washer seat, with all flange exterior and 

machined surfaces resin finish coated. All sharp edges, corners and 

projections shall be removed. Randomly match drilling flanges in 

Manufacturer’s shop or field drilling of any kind is not allowed. 

h. Gussets shall be provided for nozzles 4-in and smaller and be Plate-Type or 

Conical-Type per ASTM D3299 Figures 4 or 5. 

i. Flange flatness, warpage, perpendicularity and cant tolerances specified 

within this Section shall be strictly adhered to. Flange faces refaced or 

machined to meet tolerances shall have the Corrosion Barrier fully included. 

j. All flange bolts shall be torqued to values as recommended by Manufacturer. 

4. Round ductwork: 

a. Reinforcing ribs: 

1) Ribs shall be laminated and formed to a suitable shape over core 

material. Rib core material shall impart a laminate shape suitable for 

stiffening ductwork consistent with design calculations submitted and 

not contribute to strength of material in calculations. 

2) Rib core materials shall be closed cell foam half round or trapezoidal 

shape with laminate overlay to meet design submitted. 
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b. Fittings: 

1) All fittings such as elbows, laterals, tees and reducers shall have the 

same internal dimensions as the adjacent ductwork. 

2) Fitting thickness and laminate composition shall be equal to design of 

ductwork cylindrical sections composed of Type I or II laminates per 

ASTM C582 that meet design basis of this Section. Minimum thickness 

for reducer and transition fittings shall be equal to or greater than the 

wall thickness of the ductwork constructed of the same Type laminate 

that is adjoined to the larger fitting opening. 

3) Standard Round Elbows up to 48-inch diameter shall have smooth 

radius with a centerline radius equal to 1-1/2 times the ductwork 

diameter. Short radius round elbows, where the centerline radius is 

less than 1-1/2 times the ductwork diameter, are not permitted. 

4) Mitered Elbows are permitted for ductwork 54-inch diameter and 

greater. Standard dimensions shall be as shown in ASTM D3982 

Figure 4. 

5) The length of concentric and eccentric reducers shall be five (5) times 

the difference in diameter and not as shown in ASTM D3982 Figure 4. 

6) Branch connections shall be perpendicular or 45 degrees per ASTM 

D3982 Figure 4. 

7) End caps for sizes ranging from 36” to 96” diameter shall be ASME 

dish with crown radius equal to duct diameter, knuckle radius equal to 

6% of crown radius and straight flange. 

c. Flange connections: 

1) Flange construction and dimensions shall meet ASTM D5421 for tank 

vent, condensate drain piping and instrumentation connections and 

D3982 for all other connections. 

2) Flanges on smaller end of reducers and transitions shall have a 

minimum of 6-in straight section to accommodate bolting, as shown for 

reducers in ASTM D3982 Figure 4 Standard Duct Dimensions. 

3) Flanges on all sweep elbows shall have a minimum of 6-in straight 

section to accommodate bolting and not as shown for elbows in ASTM 

D3982 Figure 4 Standard Duct Dimensions. 

4) Minimum flange thicknesses shall be 5/8-in for less than or equal to 8-

in diameter and 3/4-in for 10-in to 36-in diameter. Thicknesses for 

flanges greater than 36-in diameter shall not less than ¾-in thick. 
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Minimum flange thickness shall be measured at bolt hole in washer 

seating area. 

5. Rectangular ductwork and transitions: 

a. All rectangular ductwork, fittings, transitions and other such structures shall 

have integrally molded corners with radiuses. Corner radii for adjoining walls 

of less than or equal to 24-inch shall be 1/2-inch, 1-inch for adjoining walls 

between 24-inch and 48-inch and 1 1/2-inch for greater than 48-inch 

adjoining wall lengths. In no case shall rectangular or rectangular to round 

components or systems be fabricated from flat panels, with or without 

quartered pipe sections in corners, and joined by butt wrap joints. Care shall 

be exercised to assure corner radii thicknesses are maintained as a 

minimum, with additional plies added if required. 

b. Reinforcing ribs: 

1) Ribs shall be laminated structural shapes such as angle, channel, tees 

or tube material and laminated to ductwork. Complete rib structural 

shape laminate and attachment method utilized shall contribute to 

strength of material in calculations. Adhesives may be used in place of 

laminating structural shapes to ductwork where Manufacturer in-house 

test data, design calculations and drawing details are submitted 

demonstrating reliability. 

2) As an alternate to laminated structural shapes, ribs may be laminated 

and formed to a suitable shape over core material. Rib core material 

shall impart a laminate shape suitable for stiffening ductwork and not 

contribute to strength of material in calculations. Rib core materials 

shall be closed cell foam half round or trapezoidal shape with laminate 

overlay to meet design submitted. 

3) Rib shape shall be suitable for stiffening ductwork consistent with 

design calculations submitted. 

c. Flange Connections: 

1) Flanges on smaller end of reducers and transitions shall have a 

minimum of 6-in straight section to accommodate bolting, as shown for 

reducers in ASTM D3982 Figure 4 Standard Duct Dimensions. 

2) Minimum flange thicknesses shall be 5/8-in for less than or equal to 

28-in perimeter and 3/4-in for 36-in to 120-in in perimeter. Thicknesses 

for flanges greater than 120-in in perimeter shall not less than ¾-in 

thick. Minimum flange thickness shall be measured at bolt hole in 

washer seating area.  
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3) Bolt hole location and size shall be designed by the Manufacturer, 

shall straddle major centerlines and not exceed 4 1/2-in space 

between hole centerlines. 

d. Turning vanes: 

1) Mitered elbows shall have Hand Lay-up quarter round shaped turning 

vanes with 3:1 tapered leading edges, with a radius equal to that of the 

centerline radius of the elbow. 

2) Each turning vane shall be composed of an all random strand mat 

construction, with a C-Glass Veil on both sides of the curved vane. A 

sufficient number of turning vanes shall be provided such that they are 

spaced no greater than 6-in apart. Each turning vane shall protrude 

through the fitting wall on both sides a minimum of 1.5-in, with a 

fiberglass overlay equal in thickness to the fitting wall laid up onto the 

entire projecting portion of the vane and the adjoining fitting wall a 

minimum of 1.5-in forming a seal and reliable attachment. 

3) Turning vane thicknesses shall be determined by design calculations 

given all design criteria and deflection limits defined above. Minimum 

vane thickness shall be 3/8-in. 

e. Tops of all outdoor exposed rectangular ductwork, fittings, transitions and 

other structures shall be sloped ¼-in per foot to shed water. Slope shall be 

shown on shop drawing submittal. 

6. Access hatches shall be 12-in and 24-in diameter, where the larger size that can 

be accommodated on the ductwork shall be provided. One (1) hatch shall be 

located on the upstream side of each bank of turning vanes, damper, louver and 

fan. Hatches shall be flanged as specified within this Section and provided with flat 

or domed cover. 

7. FRP Threaded couplings and nipples: 

a. Shall be installed following the same requirements as specified within this 

Section for nozzles of the same size or as indicated in the Design Drawings. 

b. Outside surface of fittings that receive secondary attachment overlay shall 

be ground smooth with a contour providing mechanical lock and primed with 

Atprime 2 secondary bonding agent prior to fitting installation. 

c. Thermoplastic and metallic couplings and nipples are not allowed. 

8. FRP shop and field butt wrap joints.  

a. All ductwork joints shall be butt wrap per ASTM D3982 Article 9.2 Joints. The 

butt wrap minimum width including tapered edges shall be the greater of 6-in 
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or sixteen (16) times butt wrap thickness. Bell and spigot joints may be used 

for alignment purposes only, whereas no adhesives are used and step from 

bell end to inserted spigot shall tapper 6:1 with smooth butt wrap transition 

between joined Sections. All outer surfaces of joint overlays are to be coated 

with resin finish coat containing paraffin wax. 

b. All gaps between mating edges of ductwork and fittings must be limited to 

the thickness of the adjoining material, not to exceed 3/8-inch, and maximum 

offset of lesser of 1/4-inch or two (2) times edge thickness divided by three 

(3) prior to application of paste and butt wrap joint material. Paste used to fill 

gaps shall not protrude more than 1/8-inch past inner surface of ductwork, 

fitting or transition wall. 

c. For round ductwork, joint minimum thickness and laminate composition shall 

be equal to design of ductwork cylindrical sections composed of Type I or II 

laminates per ASTM C582 that meet design basis of this Section. For 

rectangular ductwork, joint minimum thickness and laminate composition 

shall be equal to the thicker component being adjoined. Joint minimum 

thickness and laminate composition for reducer and transition connections 

shall equal the ductwork adjoined to the larger fitting opening. 

d. At least one (1) field butt wrap joint shall be provided for each change in 

direction and elevation, with a minimum of 6-in field trim included and shown 

on drawings by Manufacturer at each field joint location. Field joints shall 

also be located at dimension “H” from duct flange faces per ASTM D3982 

Figure 4 Standard Duct Dimensions. Duct flanges mating with dampers, 

fans, flex connectors and other related equipment shall be properly aligned 

and reliably bolted together with no undue stresses prior to applying butt 

wrap joint material. 

e. Adhesive joints are not permitted. 

f. An inside overlay shall be provided for all accessible shop and field joints for 

ductwork greater than or equal to 20-in diameter for round or 72-in perimeter 

for rectangular ductwork. All accessible nozzle and branch connections shall 

be inside overlaid. Inside overlay composition and thickness shall be equal 

to Inner Corrosion Barrier specified, where width shall be 6-in minimum. 

9. No joints in axial direction of ductwork straight run sections are permitted. 

10. Ductwork support: 

a. All ductwork supports, anchors, guides and restraints shall be engineered 

and supplied by the FRP Manufacturer and coordinated with the Contractor. 

Contractor shall work with the Manufacturer to determine number, location 

and configuration of such supplied materials, so that proper support, 

restraint, fit-up and thermal expansion and contraction is accounted for in 

FRP ductwork system design provided by Manufacturer. 
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b. All support materials shall match the construction of the ductwork. Materials 

thicknesses shall be calculated by the FRP Manufacturer and submitted with 

the stress analysis. FRP support materials shall include but not be limited to 

threaded rods, nuts, channels, angles, and plates. Support components that 

cannot be fabricated from FRP such as beam clamps, concrete anchors that 

extend beyond the concrete surface such as studs, or other components 

exposed to the atmosphere in the space shall be 316 stainless steel and 

field coated with a corrosion resistant coating suitable for exposure to the 

chemicals and concentrations listed in Paragraph 2.3(B) of this specification.  

c. Maximum support spacing shall be equal to or less than limits set forth in 

ASTM D3982 Table 1 Typical Spacing, unless otherwise engineered by 

Manufacturer given design loads and support spans specified herein, on 

contract drawings or Contractor field dimensions. 

d. Vertical riser sections of ductwork shall be supported by FRP pedestals 

laminated to backside of elbow sections or FRP shear collars or lugs 

designed to abut braced steel support rings where required. Riser clamps 

shall not be used to support FRP ductwork. 

e. Ductwork shall be reinforced at each support, hanger, anchor and restraint 

with a minimum 1/4-in FRP buildup. This reinforcement shall cover and 

extend 3-in beyond the support bearing surface. Buildups shall be flat, 

smooth and fully in contact with the support. A ¼-in neoprene pad shall be 

placed between FRP and support and adhered to support. Contractor shall 

provide supports with sufficient dimensions to accommodate FRP collar and 

neoprene pad given ductwork tolerances specified in this Section. 

f. Supports shall provide a minimum of 180 degrees of uniform complete 

contact with round ductwork and full contact with bottom and top of 

rectangular ductwork. Minimum support widths for round ductwork shall be 

2-in wide for duct less than or equal to 10-in, 3-in wide for duct 12-in to 20-in, 

4-in wide for duct 22-in to 36-in, 8-in wide for duct 38-in to 48-in and 12-in 

wide for duct 50-in to 60-in diameter. Minimum support widths for rectangular 

ductwork shall correspond to those of round ductwork having the same 

diameter as the longest side of the rectangular duct when rounded up if not 

equal. 

g. Ductwork shall be supported to allow removal of inline devices without 

adding temporary support, where such devices may include dampers, 

louvers, expansion joints, flexible connectors and fans. 

h. Ductwork shall be supported within 12-in of duct free end where connected 

to flexible connections, expansion joints or equipment. 

G. Ductwork Signage: 
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1. Each fabricated duct Section shall be temporarily labeled with a piece number 

corresponding to drawings for installation coordination. Labels shall be able to 

withstand weather and durable enough to stay affixed to the duct until such time 

installation is complete and they can be removed. 

2. Manufacturer to furnish the following data on a waterproof permanent label 

laminated directly on the side of ductwork near access hatches or other prominent 

locations: 

a. Manufacturer’s name. 

b. Date of manufacture. 

c. Pressure and temperature rating. 

d. Corrosion Barrier resin, cure system and surface veil type. 

H. FRP workmanship: 

1. No layout markings, scratches, dings, sharp resin cured glass fiber projections, 

sharp edges or corners, major color variation or significant resin finish coat 

inconsistencies will be permitted. 

2. All cut or machined edges and exterior surfaces shall be de-burred, chamfered, 

smooth and resin finish coated. 

3. Resin finish coat work shall be free of defects such as but not limited to pinholes, 

excessive or inadequate film build, dry spots, drips, runs, sagging, and foreign 

inclusions. Any such defects shall be removed from the coat and the coat 

reapplied. The finish coat must appear uniform.  

I. Manufacturer shall clean ductwork inside and out prior to packaging for shipment, 

removing any and all mold release materials, temporary fabrication layout lines, dirt, 

dust, debris and other such undesirables. 

2.03 LAMINATE MATERIALS 

A. Ductwork laminate construction shall be suitable to convey chemically laden odorous air 

typically found in and around wastewater treatment facilities. Chemicals present include 

200 ppm sulfuric acid, 5 ppm hydrogen sulfide, 10 ppm sodium hypochlorite, and 10 

ppm sodium hydroxide. These odorous compounds in the air conveyed may reach as 

high as 100 percent relative humidity. 

B. Laminate construction for ductwork shall have Class I flame spread rating for Structural 

Layer and Outer Surface with Class II Inner Corrosion Barrier per ASTM E84. Ductwork 

shall be constructed as otherwise specified within the following laminate design data 

table, whereas footnote “1” in table designates LS600 amendments. 
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Laminate Specification LS600 Amended 

Inner Corrosion Barrier (CB): 

Laminate Type I 

Resin Content 70 to 75% 

Resin Brominated Bis-A EVER 

Synergist for Fire Retardancy None¹ 

Fire Retardant per ASTM E84 Class II¹ 

Cure MEKP/CoNap 

Contact Molding Process Hand Lay-up or Spray-up 

Inner Surface (Veil) 
(1) Synthetic Polyester 10 mils 

(0.010”) 1 

Interior Layer (Chop Mat) 86 mils 1.5 oz/sf  

Inner Corrosion Barrier Thickness  96 mils (0.106") 

CB is a Corrosion Allowance Yes¹ 

Visual Quality Standard ASTM D2563 Level II 

Bubble Defect Density Limits 4/sq in¹ 

Maximum Percent Repair 3% 

Structural Layer (SL): 

Laminate Type  
Hand Lay-up, Spray-up or Filament 

Wound 

Reinforcement Content 25 to 80% 

Resin Brominated Bis-A EVER 

Synergist for Fire Retardancy Antimony as Required 

Fire Retardant per ASTM E84 Class I 

Cure MEKP/CoNap 

Filament Winding Wind Angle(s) As Required 

Bedding Layer Following CB 22 mils (0.022”) 1.5 oz/sf 

Pigment No¹ 

Minimum Thickness Per Spec & Design 

Outer Surface (OS): 

Resin 
Brominated 

Bis-A EVER 
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Laminate Specification LS600 Amended 

Synergist for Fire Retardancy Antimony as Required  

Fire Retardant per ASTM E84 Class I 

Cure MEKP/CoNap 

Contact Molding Process Hand Lay-up or Spray-up 

Resin Rich Wax Coating Yes 

UV Light Protection Yes 

10 mil Glass Veil Yes¹ 

Pigment Yes 

Minimum Thickness 15 mils (0.015”) 

Visual Quality SL and OS: 

Standard ASTM D2563 Level II 

Bubble Defect Density Limits 10/sq in 1/16" or 4/sq in up to 1/8"¹ 

Maximum Percent Repair 10.0% 

C. Laminate design and construction shall include the following requirements: 

1. Inner Surface shall be Hand Lay-up process incorporating surface veil specified in 

this Section and have 90% resin content. 

2. Interior Layer shall be laminated utilizing the Hand Layup or Spray-up process. 

The chop reinforcement shall be random strand glass fiber chopped from 

continuous roving whereas the fiber will be of the same size and weight as 1-1/2 

ounce per square foot random strand mat, with 70 to 75% resin content. 

3. Inner Corrosion Barrier shall be regarded as a Corrosion Allowance. This layer 

sequence shall not be considered as contributing to the components strength 

when calculating the thickness of the Structural Layer. This design requirement 

applies to all components and attachment joint inside overlays. The Inner 

Corrosion Barrier shall be clear, whereas no catalyst colorant, pigment, paint or 

other additives are allowed that shall interfere with visual inspection. Additives 

such as surfactants and antifoaming agents are permitted for improved 

reinforcement wet out and air bubble release when such additives are named 

within resin supplier letter(s) confirming laminate design suitability for intended 

service. 

4. Structural Layer shall be Hand Layup and/or Spray-up for all components, 

whereas Filament Winding may be utilized only for round ductwork with such wind 
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angle determined by Manufacturer. Where Filament Winding is utilized, a nominal 

22 mil layer of 1-1/2 ounce per square foot chopped strand glass or equivalent 

thickness of chop shall be applied as a bedding layer for first pass filament winding 

glass strands between the cured Inner Corrosion Barrier and Structural Layer. 

5. Structural Layer shall have a minimum thickness as calculated by Manufacturer 

given application and 28 to no more than 80% reinforcement content, with 

structural thickness no less than minimums specified within ASTM D3982 Table 1 

for Hand Lay-up and Spray-up or 0.20-in for round Filament Wound ductwork. 

6. All laminate thicknesses for ductwork shall be calculated such that 10:1 factor of 

safety for internal and 5:1 for external pressure has been provided, with strain 

limited to 0.001 for Hand Lay-up laminates. Strain for Filament Wound laminates 

shall be limited to 1/10 of strain at failure, where strain at failure must be proven by 

Manufacturer per ASTM D638 tensile and ASTM D2584 glass content testing 

methods. Laminate designs used for proof of allowable strain used in calculations 

submitted shall be representative of same laminate sequence and resin to glass 

ratio as used for ductwork shown on drawings submitted. 

7. Safety factors for combined loads shall be 10:1 for sustained loads and 5:1 for 

intermittent loads, where intermittent are combined individual loads or individual 

combined with sustained loads. As a minimum, loadings to be considered are 

defined in Paragraph 2.02(E). The greater laminate thicknesses as determined by 

Paragraph 2.03(D.6) and (D.7) herein shall be used. 

8. The minimum longitudinal tensile strength shall be 9,000 psi for all Structural Layer 

laminate construction. 

9. The outer most sub-layer of the Structural Layer and Outer Surface shall be 

pigmented and include ultra violet light inhibitor plus a 10 mil A-Glass veil 

containing 90 percent resin by weight.  

10. The Outer Surface shall be coated with a 5 mil unreinforced resin rich layer 

containing paraffin wax and include pigment plus ultra violet light inhibitor. 

11. Pigment color shall be submitted for approval. 

12. Painting is not allowed for any FRP surface. 

13. The resins specified within the laminate specifications shall be as supplied by 

AOC, Ashland, Interplastic or Reichhold. Only one (1) resin supplier’s products are 

allowed for all ductwork. 

14. Only Uni-axial stitched glass reinforcements are allowed where required with 

Filament Winding in order to meet the requirements of this Section. Reinforcing 

such as random strand mat stitched to woven roving shall not be permitted. 
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15. Vacuum infusion and other such closed or contained laminating process shall not 

be permitted. 

2.04 MANUFACTURER INSPECTION AND QUALITY CONTROL 

A. The Manufacturer shall hire a 3rd party laboratory to analyze cutouts in accordance with 

ASMT D 2584 Standard Test Method for Ignition Loss of Cured Reinforced Resins to 

determine the glass to resin content as well as the laminate sequence.  The 

Manufacturer shall send cutouts from each section of ductwork.  The Manufacturer shall 

submit the test results. 

B. Manufacturer tolerances: 

1. ASTM D3982 Section 8, identified within this Paragraph for convenience: 

a. Overall lengths are limited to plus or minus 1/4-in. 

b. Cut ends of round ductwork shall be square within plus or minus 1/8-in for 

less than 24-in diameter, 3/16-in for between 24-in and 48-in and 1/4-in for 

greater than 48-in diameter. 

c. Flanges: 

1) Face flatness plus or minus 1/32-in for less than or equal to 18-in 

diameter and plus or minus 1/16-in for greater than 18-in diameter. 

2) Warpage shall be plus or minus 3 degrees. 

3) Face perpendicularity to axis of duct shall be plus or minus 1/2 degree. 

4) Flange angularity plus or minus 1 degree for less than or equal to 24-in 

diameter, 3/4 degree for greater than 24-in to less than or equal to 48-

in and 1/2 degree for greater than 48-in diameter. 

5) Offset shall be plus or minus 1/8-in. 

6) Cant shall be plus or minus 1/2 degree. 

2. Other tolerance requirements: 

a. Minimum thicknesses shall be minus 0.00-in plus 20% of thicknesses 

specified or otherwise designed per requirements of this Section. 

b. Out of flatness is limited to the lesser of plus or minus 1/2-in or 1/2% of span. 

c. Out of roundness is limit to the greater of plus or minus 1/8-in or 1% of 

ductwork inside diameter, not to exceed 3/4-in. 
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d. Angles of all fittings shall be plus or minus 1 degree, up to and including 24-

inch diameter, plus or minus 3/4 degree for greater than 24-inch to less than 

or equal to 48-inch and plus or minus 1/2 degree for greater than 48-inch 

diameter. 

e. Gap for fit-up at shop and field joint is limited to the thickness of the adjoining 

material, not to exceed 3/8-in, and maximum offset of lesser of 1/4-in or two 

(2) times edge thickness divided by three (3) prior to application of paste and 

butt wrap joint material. 

2.05 ACCESSORIES 

A. All gaskets and fasteners required for flanges, nozzles and access points with mating 

parts supplied by Manufacturer shall be furnished by Manufacturer, where: 

1. Gasket material shall be EPDM with a shore A hardness of 60 to 70. Gaskets shall 

be full face, predrilled to match flange bolt pattern plus single piece construction up 

to 36-in diameter and dovetail vulcanized construction for sizes greater than 36-in 

diameter. Minimum gasket thickness shall be 1/8-in for flanges less than or equal 

to 6-in, 3/16-in for flanges greater than 6-in and up to 18-in and 1/4-in for flanges 

equal to or greater than 20-in diameter. As a minimum, rectangular ductwork 

gasket material specifications shall correspond to those of round ductwork having 

the same diameter as the longest side of the rectangular ductwork and rounded up 

if not equal. 

2. Fastener material shall be 316 stainless steel and be field coated with a corrosion 

resistant coating as required in the supports section of this specification. The 

fasteners shall be properly sized to fit gasketed or non-gasketed connections. 

Washers shall meet SAE or ASME B18.22.1 Type A Narrow washer seat 

requirements. Lock washes are not permitted. 

B. Expansion joints and flexible connectors. 

1. Manufacturer: Provide products of one of the following: 

a. Holz Rubber Company Inc. 

b. Approved Equal 

2. Joints shall consist of an elastomeric reinforced flexible material with integral 

molded flanges. The molded flanges shall be secured to the duct or fan 

connections using a 3/8” metal backing plate. The backing plate and fasteners 

shall be field coated with a corrosion resistant coating. 

3. The joint flexible material shall be Neoprene and suitable for exposure to air 

containing chemicals as indicated in Paragraph 2.03(B) of this specification. 

Alternate materials as recommended by the manufacturer shall require Engineer 

approval.  
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4. The joint body style shall be suitable for constant vacuum service. 

5. The joint body thickness shall be suitable for the pressure class of the applicable 

ductwork. The pressure class shall be indicated in the Duct Construction Schedule 

at the end of this specification. The nominal body thickness shall not be less than 

1/8”. 

6. The face to face length of the joint shall be determined by the stress and support 

analysis. The joint shall be able to handle the axial and lateral movements 

indicated in the calculations. 

7. All fasteners shall be type 316 stainless steel including nuts, bolts, and washers. 

Lock washers shall not be used. All hardware shall be field coated with a corrosion 

resistant coating. 

C. Manual Volume and Manual Isolation Dampers 

1. Manufacturer: Provide products of one of the following: 

a. Swartwout, Division of Phillips Industries 

b. Belco Manufacturing 

c. Ershigs 

d. Approved Equal 

2. All round FRP dampers shall be the butterfly type and all rectangular FRP 

dampers shall be of the opposed blade type. FRP fabrication shall meet the 

corrosion requirements specified in this Paragraph 2.03(B) of this specification 

3. Fabrication: 

a. Frame and blade: premium vinyl ester. Blade shall fully encapsulate shaft. 

Blades that bolt to a single side of the shaft will not be accepted. 

b. Shaft: premium vinyl ester for all manually actuated dampers below 30 

inches in diameter. The shaft shall be glassed into the damper blade with 

center significantly thicker than center perimeter with an even taper from 

center to perimeter. For all dampers 30 inches in diameter and larger, the 

shaft shall be type 316 stainless steel encased in FRP material. Rectangular 

damper shafts shall correspond to those of round ductwork having the same 

diameter as the side of the rectangular parallel with the blades. 

c. Bearings and bushings: Teflon 

d. Pins and all hardware: Type 316 stainless steel (Contractor shall field coat 

with corrosion resistant coating) 

La
st

 M
od

ifi
ed

: 0
2/

28
/2

02
4 

at
 1

0:
41

A
M

 E
S

T



 

90398-004/February 2024 23 31 16-26  Nonmetal Ducts and Duct Accessories 

e. Shaft seals: EPDM 

f. Provide all round dampers with a blade stop consisting of FRP angles with 

full circumference EPDM seals. 

g. All dampers shall have flanged ends. Provide type 316 stainless steel bolts, 

nuts, and washers. (Contractor shall field coat with corrosion resistant 

coating) 

h. All dampers >24” diameter shall be provided with gear operators with an 

epoxy coating. The coating shall be suitable for exposure to air as described 

in Paragraph 2.03(B) of this specification. Dampers 24” and smaller shall be 

supplied with hand quadrants actuators fabricated of type 316 stainless steel 

with a 5-stage locking quadrant indicator. All volume dampers shall have a 

fully adjustable slot with an extra hole drilled in the handle for the Contractor 

to “drill and pin-in place” once the system is balanced so the handle cannot 

vibrate loose. Rectangular damper shafts shall correspond to those of round 

ductwork having the same diameter as the side of the rectangular parallel 

with the blades. 

i. All isolation dampers provided shall bear the AMCA seal. Dampers must 

have been tested in an AMCA lab for performance (pressure drop) and 

leakage. Test results shall be submitted and confirmed by the Engineer. 

j. Assembly shall be rated for flame spread less than 25 and a smoke 

development of less than 50 per ASTM E-84 

D. Motorized Dampers: 

1. Manufacturer: Provide products of one of the following: 

a. MK Plastics Corporation 

b. Swartwout Corporation 

c. Polymil Products, Inc. 

d. Approved Equal 

2. Dampers shall be fiberglass with air foil blades. Damper shall be of pultruded 

construction and comply with ASTM-D4385-84A, ASTM E-84, and ASME/ANSI 

RTP1-1989. Damper blades shall be minimum of ¼ inch thick of a hollow airfoil 

shape and contain a slot for insertion of blade seal. Blade seal shall be silicon 

rubber extruded to provide a double seal. Adhesive seals are not acceptable. 

Bearings shall be Teflon based material. 

3. Damper shall be low leakage class based on AMCA 500/511 (3 cfm/sq.ft 

maximum leakage rate at 1 inch w.c.) 
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4. Dampers shall bear the AMCA seal. 

5. Material used in construction shall be a flame retardant vinyl ester based resin. 

6. All materials used shall be corrosion resistant and appropriate for exposure to air 

containing chemicals as indicated in Paragraph 2.03(B) of this specification. All 

hardware and miscellaneous parts that are not FRP shall be type 316 stainless 

steel. Any non-fiberglass fasteners located in the air stream shall be fully 

encapsulated in the FRP material. The Contractor shall field coat all non-

encapsulated metallic components with a corrosion resistant coating. 

7. Actuators shall be externally mounted to the damper and shall be a minimum of 

NEMA 2. All actuators shall be enclosed in a NEMA 4X enclosure unless 

otherwise specified. Actuators located in classified spaces shall be enclosed in a 

NEMA 7 case unless otherwise specified. See Section 23 31 13 – Metal Ducts and 

Duct Accessories for additional actuator requirements. 

PART 3 – EXECUTION 

3.01 INSTALLATION 

A. Caution should be exercised when placing ductwork, with special attention paid to 

nozzles and other such projections that interface with adjacent area or could get 

entangled and damaged during handling. 

B. All FRP butt wrap work must be done at temperatures between 60 and 90 degrees 

Fahrenheit and humidity less than 80%, without exposure to wind, rain, snow, direct 

sunlight and any other wet and extreme temperature conditions beyond these ranges 

permitted. Temporary weather tight temperature and humidity controlled shelters shall 

be provided by Contractor where needed during field butt wrap joining procedures. 

C. Ductwork shall be stabilized and isolated from any and all movement during FRP butt 

and wrap field joint work. 

D. Hazardous materials, fiberglass dust, and styrene emissions propagated through cutting, 

grinding and laminating operations shall be managed per procedures provided. 

E. Turning Vanes shall be installed in all miter elbows to permit air to make the abrupt turns 

with a minimum amount of turbulence. The turning vanes shall be quiet and free from 

vibration when the system is in operation. 

F. The dial regulators for manual dampers shall be marked so that the “open” and “shut” 

positions are clearly identified. The dial regulators on insulated ductwork shall be 

mounted on an elevated platform which will finish flush with the surface of the insulation. 

Manual volume dampers shall be located at accessible points and wherever possible 

some distance from a duct transition or fitting. Care shall be taken during installation to 
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make certain that fasteners do not protrude into the duct and interfere with damper 

operation. 

G. Access doors shall be provided at all apparatus requiring service or inspection in the 

duct system. 

H. Test openings shall be installed in the ductwork at the points listed below. The openings 

shall be sealed by a screw cap and gasket and shall be installed so that the insulation is 

not disturbed when the cap is removed. The test openings shall be located as follows in 

all heating, ventilating, air conditioning, and dehumidification systems: 

1. Upstream and downstream of each coil 

2. In the outside air duct adjacent to HVAC equipment 

3. In the return air duct adjacent to HVAC equipment 

4. In the main supply duct on single zone units and in each zone supply duct on 

multizone units 

5. Upstream and downstream of each filter bank 

6. Where indicated on Design Drawings 

3.02 FIELD INSPECTION AND PERFORMANCE TESTING 

A. Contractor shall inspect ductwork for conformance to laminate quality, thicknesses, 

major dimensions and tolerances per this Section upon receipt and notify Engineer in 

writing of nonconformities that will inhibit timely completion of installation. Unless 

otherwise acknowledged by Engineer in writing, Contractor shall not proceed until 

nonconformities are corrected by Manufacturer. 

B. Manufacturer’s Field Services: 

1. Provide qualified Manufacturer’s Technical Representative to perform FRP butt 

wrap training for Contractor ductwork installers. Manufacturer’s Technical 

Representative shall provide a minimum of one (1) day training or one (1) day per 

ten (10) field FRP butt wrap joints, whichever is more, but not to exceed five (5) 

days of training. Training shall be consecutive days. 

2. The manufacturer Technical Representative’s field services shall include the 

following site visits for installation in accordance with Section 01 75 00 – Checkout 

and Startup Procedures: 

 

Service 
Total 
Days 

No. of 
Trips 

Remarks 

Installation Checkout 1 1 
In accordance with Section 01 75 00 – 
Checkout and Startup Procedures 
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C. Ductwork system shall be free from deflection, pulsation, vibration, chatter, leakage or 

any other such condition when system is in or out of service. 

D. See Section 23 05 93 − HVAC Balancing for additional testing and balancing 

requirements. 

3.03 CLEANING 

A. Ductwork shall be thoroughly cleaned inside and out by Contractor prior to being put into 

service.  

B. All temporary labeling used to identify piece numbers for installation shall be removed 

where not a part of permanent labeling. 

C. Ductwork cleaning process shall use materials that will not harm ductwork, be performed 

after ductwork installation and before Manufacturer’s field inspection services required 

per this Section. 

3.04 DUCTWORK PRESSURE AND SEAL CLASSES 

 

Duct Construction Schedule 

Service Pressure Class Leakage Class Duct Material 

Chemical Storage Room Exhaust Ductwork +/- 2 inwg. 6 FRP 

END OF SECTION 
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DIVISION 23 

HVAC 

(Filed Sub Bid Required) 

 

SECTION 23 34 00 

HVAC FANS 

PART 1 – GENERAL 

1.01 FILED SUB-BID REQUIREMENTS 

A. This Section is part of the filed sub-bid for Division 23 – HVAC. See Section 23 00 00. 

1.02 GENERAL REQUIREMENTS 

A. All parts of the equipment furnished shall be amply designed and constructed for the 

maximum stresses occurring during fabrication, erection and continuous operation. All 

materials shall be new and both workmanship and materials shall be of the very best 

quality, entirely suitable for the service to which the unit is to be subjected and shall 

conform to all applicable sections of these specifications. All parts of duplicate 

equipment shall be interchangeable without modification. Manufacturer's design shall 

accommodate all the requirements of these specifications. 

B. All anchor bolts, washers, clips, clamps and fasteners of any type shall be constructed of 

316 stainless steel.  

C. All fan motors shall be provided with high premium energy efficient totally enclosed fan 

cooled type, unless otherwise noted. 

D. Provide exhaust fans which have been tested and rated in accordance with AMCA 

standard, and bear AMCA Certified Ratings Seal. 

E. Provide motors and electrical accessories complying with NEMA standards. 

F. Fans shall be standard prefabricated units of the type, size and arrangement indicated 

on the Drawings. All fans shall be rated and constructed in accordance with the Air 

Moving and Conditioning Association. Special construction materials, coatings and multi-

speed fan motors shall be provided as indicated on the Drawings. 

G. Impellers shall be rigidly constructed, accurately balanced dynamically and statically at 

the speed for which it is scheduled to operate and free from objectionable vibration or 

noise. Fans with corrosion resistant coatings shall be balanced after being coated. 

H. Fans shall have no overloading characteristics for the horsepower indicated. All points 

on the fan brake horsepower curve shall not exceed the motor horsepower rating 

0
3
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I. Fan shall have a Fan Energy Index equal to or greater than 1.0 as determined by AMCA 

208, unless specifically exempted by applicable codes.   

J. V-belt drives shall be rated at least 50 percent greater than the rated motor horsepower, 

and shall have sheaves which can vary the fan speed by 10 percent above or below the 

rating point. The fan motor shall be mounted on an adjustable heavy mounting plate. 

K. The operating fan speed shall be no greater than 85% of the maximum allowable fan 

speed for the selected model. 

L. For belt driven fans, airflow rate shall match what is listed in the fan schedule. For direct-

drive fans, airflow rate shall be within +10% of the airflow rate listed in the fan schedule. 

M. Unless otherwise noted on the Fan Schedule fans shall be manufactured to meet the 

balance quality and vibration limits of Fan Application Category BV-3 per AMCA 

Standard 204.  

1.03 RELATED SECTIONS 

A. Section 00 72 00 − General Conditions 

B. Section 01 33 00 – Submittal Procedures 

C. Section 01 73 23 – Anchorage and Bracing of Non-Structural Components 

D. Section 01 75 00 − Checkout and Startup Procedures 

E. Section 01 78 23 – Operation and Maintenance Data 

F. Section 01 79 00 – Instruction of Owner’s Personnel 

G. Section 01 91 00 – Building Systems Commissioning 

H. Section 23 00 00 – Basic HVAC Requirements 

I. Section 23 05 53 – Identification for HVAC 

J. Section 23 05 93 – HVAC Balancing 

K. Section 23 31 13 – Metal Ducts and Duct Accessories 

L. Section 23 31 16 – Nonmetal Ducts and Duct Accessories 

1.04 REFERENCES 

A. ANSI/AMCA Standard 204 - Balance Quality and Vibration Levels for Fans. 

B. ANSI/AMCA Standard 205 – Energy Efficiency Classification for Fans. 
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C. ANSI/AMCA Standard 208 – Calculation of the Fan Energy Index 

D. ANSI/AMCA Standard 210 – Laboratory Methods of Testing Fans for Ratings 

E. ANSI/ABMA Standard 9 - Load Ratings and Fatigue Life for Ball Bearings. 

F. ANSI/NEMA MG 1 - Motors and Generators. 

G. ASHRAE Standard 111 - Measurement, Testing, Adjusting, and Balancing of Building 

HVAC Systems. 

H. NFPA 70 - National Electrical Code 

1.05 SUBMITTALS 

A. The Contractor shall submit shop drawings on all equipment, accessories and 

appurtenances and all fabrication work required for all equipment specified in this 

Section in accordance with Section 01 33 00 – Submittal Procedures.  

B. The Contractor shall submit shop drawings for fan supports, locating and identifying 

each support, brace, hanger, guide, component and anchor. Fan support systems shall 

comply Section 01 73 23 − Anchorage and Bracing of Non-Structural Components. 

C. Required submittal information shall include: 

1. Horsepower, voltage, and rotating speed of motors. 

2. Total weight of the equipment plus the approximate weight of the shipped 

materials.  

3. Complete erection, installation, and adjustment instructions and recommendations. 

4. Fan performance curve at the operating speed, minimum, and maximum speeds. 

Provide brake horsepower curve for the operating speed.  Provide static efficiency 

and FEI rating for the scheduled operating point. 

5. Details of corrosion resistance coating. 

6. Detailed construction information and data sheets for all accessories such as roof 

curbs, dampers, damper operators disconnect switches, vibration isolators etc. 

7. Example equipment nameplate data sheet. 

8. Interconnecting wiring diagrams. 

9. List of recommended lubricants. 

10. Special Tools List 
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11. Reports of Certified Shop Tests 

12. AMCA Approval for Fan Ratings 

13. Sound data 

14. Manufacturer’s Installation and Startup Certification 

15. Submittal shall include a list of all technical exceptions, indicating justification for 

exception or equivalency.  Specified requirements that are not included in the list 

of technical exceptions are inferred to be compliance with specification.  

D. The Contractor shall submit to the Owner a color chart of available colors for the 

corrosion coating to be applied to fans as indicated in the Contract Documents. The 

Owner shall select the final color choice. 

E. Informational Submittals to be submitted during startup: 

1. Shop test results. 

2. Spare parts list. 

3. Lubricant list. 

4. Balancing Reports in accordance with section 23 05 93 for HVAC Systems 

Balancing. 

5. System/Equipment Operations and Maintenance Manual with the following: 

a. Table of contents 

b. Approved equipment shop drawings, incorporating any approval comments, 

modifications made through addendum, and any field modifications made 

after shop drawing approval. 

c. Manufacturer’s O&M manual with non-applicable information removed or 

struck-out.  Include O&M manuals for internal or field-installed components 

that are integrated into the equipment (i.e.: motors, sensors, controllers, etc). 

d. Internal wiring diagrams. 

e. Contact information for local vendors of spare parts and service. 

6. Manufacturer’s Installation and Startup Certification 

1.06 QUALITY ASSURANCE 

A. The materials covered by these specifications are intended to be equipment of proven 

reliability and manufactured by reputable manufacturers having experience in the 
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production of such equipment. The equipment furnished shall be designed, constructed, 

and installed in accordance with the best practices and methods and shall operate 

satisfactorily when installed as shown on the Contract Drawings and operated per 

manufacturer's recommendations. 

B. Fans efficiencies shall be rated in accordance with AMCA Standards. 

C. All supply and exhaust fans shall be included in the commissioning process as outlined 

in Section 01 91 00 – Building Systems Commissioning.  

1. All supply and exhaust fans shall be included in the Pre-Startup Inspection, 

Manufacturer Startup, Equipment Functional Performance Test, and System 

Functional Performance Test stages of the commissioning process, with 

documented results included in the commissioning report. 

D. The manufacturer’s representative shall provide a certification indicating that the 

equipment has been installed and started up in accordance with the manufacturer’s 

requirements, in compliance with warranty conditions, and that the equipment is in 

satisfactory working order. 

E. Provide start-up training of equipment in accordance with Section 23 00 00 – Basic 

HVAC Requirements and Section 01 79 00 – Instruction of Owner’s Personnel. Provide 

services of manufacturer’s technical representative for four hours to instruct Owner’s 

Personnel in operation and maintenance of units. 

1.07 SPECIAL TOOLS 

A. Furnish all special tools necessary to disassemble, service, repair and adjust the 

equipment. 

PART 2 – PRODUCT 

2.01 SQUARE INLINE CENTRIFUGAL FANS 

A. Centrifugal fans shall be backwardly inclined, non-overloading. Wheel inlets shall 

overlap an aerodynamic inlet cone. 

B. The fan housing and wheel all aluminum construction unless otherwise noted.  Fan 

housing shall include duct-mounting flanges and removable access doors that enable 

the fan to be configurable to allow for straight-through discharge, one-sided discharge in 

either direction, or two-sided discharge.   

C. The fan shall be rated AMCA Type A or B spark resistant construction where required by 

the Contract Drawings. 

D. Wheel shall be balanced in accordance with AMCA Standard 204. 
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E. Provide exhaust fans which are listed by UL and have UL label affixed, and which are 

designed, manufactured, and tested in accordance with UL 705 "Power Ventilators". 

F. Fans shall be V-belt or direct driven as indicated on the drawings or as contained herein. 

G. Motors on V-belt units shall be supported on the exterior of the fan casing with bearings 

encased within the fan tube. Motors shall be protected and cooled from outside the unit 

by forced ventilation. 

H. Fan shall be supported using spring vibration isolators attached to support brackets/tabs 

that are suitable for threaded rods. 

I. Fans shall have internal terminal box mounted on the exterior for ready wiring. 

J. The motor and drive assemblies shall be separated from the air stream.  Provide belt 

tube and cover for bearing assemblies or direct drive motors, all constructed of 

aluminum.   

K. Adjustable motor plates shall utilize threaded rods to provide positive belt tensioning. 

L. Extended lube lines shall be furnished for lubrication of the fan bearings. 

M. Bearings shall be heavy duty regreasable ball type in a cast iron pillow block housing 

selected for a minimum L10 life of 50,000 hours at maximum catalogued operating 

speed. 

N. Belts shall be oil and heat resistant, static conducting. 

O. Drives shall be keyed and securely attached to the wheel and motor shafts. 

P. All drives shall be variable pitched type and shall be sized for 150 percent of the installed 

motor horsepower.  

Q. See Paragraph 2.05 of this specification for additional requirements. 

R. Fans shall be as manufactured by one of the following manufacturers: 

1. Greenheck Model BSQ / SQ (basis of design) 

2. Loren Cook Model SQN-B / SQN-D 

3. Aerovent SCDD / SCBD 

2.02 UPBLAST AND SIDE WALL ALUMINUM CENTRIFUGAL FANS  

A. Centrifugal fans shall be backwardly inclined, non-overloading blades of aluminum 

construction. Wheel inlets shall overlap an aerodynamic aluminum inlet cone matched to 

the venturi to maximize efficiency.   
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B. Fan housing, curb cap, windband, and motor housing shall be constructed of heavy 

gauge aluminum.  Galvanized steel is not permitted. 

C. The fan shall be rated AMCA Type B spark resistant construction where required by the 

Contract Drawings. 

D. Wheel shall be balanced in accordance with AMCA Standard 204. 

E. Provide exhaust fans which are listed by UL and have UL label affixed, and which are 

designed, manufactured, and tested in accordance with UL 705 "Power Ventilators". 

F. Fans shall be V-belt or direct driven as indicated on the drawings or as contained herein. 

G. The aluminum base shall have a one-piece venturi inlet continuously welded curb cap 

corners. 

H. The two-piece top cap shall have stainless steel quick release latches to provide access 

to the motor compartment without the use of tools. 

I. Fans shall have internal terminal box mounted on the exterior for ready wiring. 

J. The motor shall be separated from the exhaust air stream.  Drive frame assembly shall 

be constructed of heavy gauge steel, supported by vibration isolators.  A breather tube 

shall be provided to provide fresh air for motor cooling.  

K. Bearings shall be heavy duty regreasable ball type in a cast iron pillow block housing 

selected for a minimum L10 life in excess of 100,000 hours at maximum catalogued 

operating speed. 

L. Belts shall be oil and heat resistant, static conducting. 

M. Drives shall be keyed and securely attached to the wheel and motor shafts.  Shafts shall 

be ground and polished solid steel with an anti-corrosive coating.  Shaft first critical 

speed shall be at least 25% above maximum allowable fan speed. 

N. All drives shall be variable pitched type and shall be sized for 150 percent of the installed 

motor horsepower.  

O. Roof-mounted fans shall be provided with the following items: 

1. Factory-furnished, weather-tight roof curb designed to match fan curb cap. 

2. Hinge kit to allow for maintenance on isolation damper.  

P. See Paragraph 2.05 of this specification for additional requirements. 

Q. Fans shall be as manufactured by one of the following manufacturers: 

1. Greenheck Model CUE / CUBE (basis of design) 
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2. Loren Cook Model ACRU 

3. Aerovent ATD / ATB 

2.03 UPBLAST AND SIDE WALL FIBERGLASS CENTRIFUGAL FANS  

A. General: 

1. Provide fans that are factory-fabricated and assembled, factory-tested, and 

factory-finished, with indicated capacities and characteristics. All air side materials 

shall be suitable to convey chemically laden odorous air typically found in and 

around wastewater treatment facilities. Chemicals present include up to 200 ppm 

Sulfuric Acid, 5 ppm Hydrogen Sulfide, 10 ppm Sodium Hypochlorite, and 10 ppm 

Sodium Hydroxide. These odorous compounds in the air conveyed may reach as 

high as 100 percent relative humidity. 

2. Base fan performance at standard conditions (density 0.075 lb/ft3). 

3. Selected fans are to be capable of accommodating static pressure and flow 

variations of +10% of scheduled values. 

4. Fans are to be belt driven unless indicated otherwise on the equipment schedule. 

5. Fans are to be equipped with lifting lugs. 

6. Nameplate: Each fan to be furnished with a permanently affixed SS nameplate 

with manufacturer’s name, model number, serial number and electrical data. 

7. Rotating Assembly: Statically and dynamically balanced to balance grade G6.3 per 

ANSI/AMCA 204 and designed for continuous operation at the maximum rated fan 

speed and motor horsepower. 

B. Provide fiberglass reinforced plastic (FRP) fire retardant fans with a flame spread rating 

of 25 or less when tested per ASTM-E84. Fans shall be installed complete with motors, 

drives, guards, and coatings of sufficient capacity for the duty required.  

C. Fan shall be constructed such that all surfaces in contact with the corrosive gas stream 

are made of solid, corrosion resistant FRP. No metal parts shall be in contact with the air 

stream. 

D. Performance: Fan ratings shall be based on tests made in accordance with AMCA 

Standard 210. Fans shall be licensed to bear the AMCA Certified Ratings Seal for Air 

Performance. Fans not licensed to bear the AMCA Seal for performance shall be tested, 

at supplier's expense, in an AMCA Registered Laboratory. Fans shall have a sharply 

rising pressure characteristic extending throughout the operating range to assure quiet 

and stable operation. Fan speed and motor size shall be selected by the manufacturer to 

meet the required conditions of air flowrate and pressure drop specified above. Fan 

speed shall not exceed 85% of the maximum allowable driven speed of the fan. 
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E. Sound: Fan manufacturers shall provide sound power level ratings for fans tested and 

rated in accordance with AMCA Standards 300 and 301. Sound power ratings shall be in 

decibels (reference lOE-12 watts) in eight octave bands.  

F. Construction: Fan shall be constructed in accordance with the ASTM D-4167 standard 

specification for fiber-reinforced plastic fans and blowers to ensure structural integrity. All 

surfaces exposed to the atmosphere shall be resin rich of a paraffinated resin stabilized 

against ultraviolet degradation and include a reinforcement not to exceed 20% “C” grade 

fiberglass. All parts exposed to the gas stream shall be constructed of, or encapsulated 

in, an FRP laminate capable of resisting continuous airstream temperatures of 210 

degrees Fahrenheit. Use of pigments, gel coats, inhibitors and additives which may 

disguise flaws in the laminate is prohibited. Other minimum construction requirements 

shall consist of the following:  

1. Housing - Fan housing shall be constructed of a fire-retardant polyester resin with 

an ASTM E84 Class I rating. Housing laminate construction shall conform to 

ASTM Standard C-582. Airstream surfaces shall be smooth to minimize resistance 

and prevent buildup of airborne contaminants. Fan shall be furnished with a 

lubricatable, double-lip Teflon shaft seal. The housing shall be impregnated with 

graphite to allow grounding of the housing to dissipate static electricity and shall 

have a grounding connection on the outside of the fan. The housing shall contain a 

drain to permit the drainage of rainwater. 

2. Wheel - Wheel shall be fabricated of a fire-retardant vinyl ester resin with an ASTM 

E84 Class II rating no greater than 30. Wheel hub shall keyed to the shaft. Steel 

wheels coated with FRP are not acceptable.  

3. Shaft - Shaft shall be 316 stainless steel and shall not be exposed to the air 

stream. The shaft first critical speed shall be at least 125 percent of the fan's 

maximum operating speed. 

G. Fan wheel shall have single thickness air foil type blades or backwardly inclined blades 

and shall not exceed the brake horsepower shown on the schedule.  

H. Balance and Run Test: The wheel and shaft shall be dynamically balanced as an 

assembly to a balance quality grade of G6.3 at the factory. The test procedure shall be 

sent to the Engineer for approval and the final results shall be sent for record. Prior to 

shipment, completed fans shall receive a final test balance at the specified operating 

speed. 

I. Final Inspection: All fans shall receive a final inspection by a qualified inspector prior to 

shipment. Inspection shall include: fan description and accessories, balance, welding, 

dimension, bearings, duct and base connection points, paint finish and overall 

workmanship. 

J. The Contractor shall properly ground the fan case to dissipate static electricity. 

K. Fan Motors and Drive: 
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1. Shafts: Precision turned, ground and polished 316 stainless steel sized so that the 

first critical speed is at least 25 percent over the maximum operating speed. 

2. Bearings: 

a. Type: Air Handling Quality, heavy-duty, grease lubricated, self-aligning ball 

or roller pillow block type. Air Handling Quality bearings to be designed with 

low swivel torque to allow the outer race of the bearing to pivot or swivel 

within the cast pillow block. 

b. Fixed to the fan shaft using concentric mounting locking collars. Bearings 

that use set screws are not acceptable. 

c. Minimum (L10) life in excess of 80,000 hours at maximum cataloged 

operating speeds. Life as specified in accordance with ABMA Standard 9 for 

ball bearings and ABMA Standard 11 for roller bearings. Bearing life is not to 

be reduced below specified level if fan mounting or motor orientation is 

changed. 

d. Provide extended lube lines with Zerk fittings. 

e. Bearings enclosed within the fan housing where they can be exposed to the 

corrosive gas stream are not acceptable. 

3. Belt or Direct Drives: 

a. Drive components to be sized based on a service factor of 1.4. 

b. Pulleys for belt drives shall be of the fully machined stainless steel type, 

keyed and securely attached to the wheel and motor shafts. Motor pulleys to 

be adjustable for final balancing. 

c. Belts: Oil-resistant, non-sparking, and non-static. 

d. Belt drives are to be factory-mounted, with final alignment and belt 

adjustment made after installation. 

e. Guards: Provide FRP, corrosion resistant, OSHA compliant belt guards and 

motor guards. The Guards shall completely cover any exposed moving or 

rotating parts. 

4. Motors: 

a. Motor construction shall be as indicated on the Design Drawings and meet 

requirements of applicable motor sections in Division 26. 

b. Motor Sizes: Minimum sizes and electrical characteristics as indicated on the 

Design Drawings. The motor shall be large enough so that the driven load 
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will not require the motor to operate in the service factor range at any point 

along the fan curve at the design speed. 

c. Torque Characteristics: Sufficient to accelerate the driven loads 

satisfactorily. 

d. Provide motor with an adjustable base for varying belt tension and belt 

alignment for belt driven fans. 

e. Where fans are indicated to require VFDs, the motors shall be rated for 

operation with a VFD. 

L. See Paragraph 2.05 of this specification for additional requirements. 

M. Fans shall be as manufactured by one of the following manufacturers: 

1. Hartzell Model A88 (basis of design) 

2. Loren Cook Model FCRUB 

3. MK Plastics RBK 

2.04 ROOF-MOUNTED FIBERGLASS CENTRIFUGAL FANS FOR FUME HOODS 

A. Fan housing shall be of FRP or polypropylene construction suitable for harsh acids and 

solvents.  Wheel and fan inlet shall be matched with close running tolerances for 

optimized efficiency. 

B. Forward-curved, centrifugal wheel shall be constructed of polypropylene.  Single-

thickness blade shall be attached to a heavy-gauge back plate.  

C. Fan shall be direct drive with EC motor or provided with a variable frequency drive 

furnished by the HVAC SUBCONTRACTOR.  

D. Base and weather housing shall be constructed of cold-rolled steel protected with power-

coated epoxy.  Housing shall include a warning sign indicating that fan transports 

hazardous materials in accordance with ANSI Z9.5.  

E. Basis of design fan includes an on-board controller with display and speed control that is 

capable of interfacing directly with the Building Management System.  Provision of an 

alternate fan that does not include an on-board controller shall require that the 

AUTOMATIC TEMPERATURE CONTROLS SUB-SUBCONTRACTOR provide a Local 

Control Station with speed control and all required cabling, conduit, and programming for 

a fully functional system. 

1. An on/off switch shall be provided adjacent to the fume hood, furnished and 

installed by the AUTOMATIC TEMPERATURE CONTROLS SUB-

SUBCONTRACTOR. 
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F. Fan shall be installed with a discharge stack no less than 10ft from the roof surface.  

G. Fans shall be as manufactured by one of the following manufacturers: 

1. Labconco Spectrum (basis of design) 

2. MK Plastics CNW 

3. Aerovent SCWBF 

4. Approved Equal 

2.05 ADDITIONAL REQUIREMENTS FOR ALL FANS 

A. The following additional requirements shall apply to all fans. 

1. Backdraft or motor-operated dampers shall be provided and installed in the 

openings as indicated on the Contract Drawings. 

2. All fans shall be provided with either integral or supplementary spring vibration or 

sound-absorbing mountings. 

3. Where indicated, roof mounted exhaust fans shall be mounted on a prefabricated 

roof curb. 

4. All motors unless indicated otherwise in this Specification or the Contract Drawings 

shall be TEFC. The brake horsepower at any point on the fan curve for the design 

speed shall not exceed the motor nameplate horsepower. The brake horsepower 

shall include all applicable belt drive losses. Using the motor service factor shall be 

prohibited. 

5. Where indicated in the equipment schedule, non-fiberglass fans shall receive a 

corrosion resistant coating. The coating shall be an epoxy coating suitable for 

protecting the equipment from continuous exposure to air containing hydrogen 

sulfide 3ppm. The coating shall be applied to all surfaces of the fans including but 

not limited to fan wheels, propellers, hubs, structural components, housings 

(interior and exterior), inlet boxes, dampers, screens, lube lines, curb boxes, and 

curb box adapters. A UV resistant top coat shall be applied to all coating systems 

that are not rated for UV exposure. The Contractor shall submit and coordinate the 

available color choices to the Owner for final color selection. 

6. Where indicated in the design documents, fans shall exceed the uncertainty 

requirements of AMCA standard 203 and shall perform within +/- 3% of the 

flowrate with respect to the static pressure of the fan curve. 

7. Motors with VFDs shall not be selected to operate above the rated motor speed. 

La
st

 M
od

ifi
ed

: 0
2/

28
/2

02
4 

at
 1

0:
41

A
M

 E
S

T



 

90398-004/February 2024 23 34 00-13  HVAC Fans 

2.06 DAMPERS 

A. See the respective paragraphs in Section 23 31 13 – Metal Ducts and Duct Accessories 

and Section 23 31 16 – Nonmetal Ducts and Duct Accessories for construction 

requirements. 

B. Dampers shall be coordinated to operate and interface with the fan being furnished. 

C. Dampers shall be sized to fit the specified openings. 

2.07 PREFABRICATED ROOF AND WALL CURBS 

A. Prefabricated roof and wall curbs shall be installed where indicated on the Drawings or 

as specified herein. The curbs shall be fabricated of .064 inch sheet aluminum with all 

joints heliarc welded.  

B. The inside of the curb shall be insulated with rigid glass-fiber thermal and acoustical liner 

of approximately 3-lb. density and 1-1/2 inch minimum thickness with a neoprene or 

equal coating for protection from erosion. The lining shall conform to NFPA 90A 

Standards with a flame spread and fuel contributed rating not exceeding 50.  

C. Pressure-treated wood nailers shall be provided at the tops of the curbs. The curbs shall 

be sized to suit equipment and environmental conditions. Roof curb height shall be as 

indicated otherwise on the Contract Drawings. The roof curbs shall receive an epoxy 

corrosion resistant coating on the interior and exterior surfaces that is suitable for the 

conditions indicated in the Additional Requirements for All Fans section above. 

D. Curbs shall be designed to handle wind and snow/ice loading.  A calculation signed and 

sealed by a Registered Professional Engineer in the Commonwealth of Massachusetts 

shall be provided to verify that the installed fans and curbs are suitably constructed and 

secured to handle the environmental loading requirements, including anchor bolt 

quantity and depth specified to provide adequate anchorage to roof deck. See Section 

01 73 23 − Anchorage and Bracing of Non-Structural Components.  Refer to drawing S-

002 for environmental conditions and ASCE-7 for loading.   

2.08 SHOP FABRICATED EQUIPMENT SUPPORT FRAMES 

A. Provide shop fabricated support frames to support fans without curbs and for anchorage 

of guys wires on stacks.  Supports shall be designed specifically for the dead and live 

loading of equipment, including wind and snow/ice loading.  Design, fabrication, and 

installation of the supports shall be a delegated design provided by the HVAC 

SUBCONTRACTOR in accordance with Division 05 – Metals.  

B. A calculation signed and sealed by a Registered Professional Engineer in the 

Commonwealth of Massachusetts shall be provided to verify that the support systems 

and guy wires are suitably constructed and secured to handle the environmental loading 

requirements, including anchor bolt quantity and depth specified to provide adequate 

anchorage to roof deck. See Section 01 73 23 − Anchorage and Bracing of Non-
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Structural Components.  Refer to drawing S-002 for environmental conditions and 

ASCE-7 for loading.   

C. Support frames anchorage points shall be constructed of standard structural steel HSS, 

WF, and channel members as required for the application.  Subsequent to any welding, 

support system components shall be galvanized in accordance with Section 05 05 13 - 

Galvanizing.  

D. Guy wires for stacks shall be anchored into HSS or pipe anchor points that are anchor 

bolted to roof, with cap, bolting flange, and eyelet for attachment of guy wire.    

E. Dimensional layout of top members and bolt holes shall be coordinated with procured 

equipment for proper anchorage to support framing.  Height shall be as indicated on the 

drawings, providing adequate elevation to maintain open airflow pathways and access to 

maintenance items under snow drift conditions.  

F. Legs of supports shall be provided with flanges for anchor bolting of support frame to 

structure.  Coordinate final location of anchor bolt locations within allowable zones for 

hollow core roof planks, in accordance with roof plank manufacturer requirements. 

G. Coordinate support framing legs and bracing with insulation and flashing requirements 

as required by the roofing supplier.  Any necessary bracing shall not impede flashing of 

legs.   

PART 3 – EXECUTION 

3.01 INSTALLATION 

A. Contractor shall install fans in accordance with manufacturer's installation instructions 

and recognized industry practices to ensure that ventilators serve their intended function. 

B. Contractor shall coordinate fan work with work of walls, and ceilings, as necessary for 

proper interfacing. 

C. Connect ducts to fans in accordance with manufacturer's installation instructions. 

D. The Contractor shall have the Manufacturer’s Technical Representative provide in 

writing that the equipment is installed per the manufacturer’s requirements and operates 

as required by the Contract. The Contractor shall submit the written confirmation to the 

Engineer for information only. 

3.02 FINAL INSPECTION AND START UP SERVICE 

A. Refer to sections 23 05 93 – HVAC Balancing and 01 91 00 – Building System 

Commissioning for additional details regarding startup, testing, and balancing 

requirements.   
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B. The Manufacturer’s factory-trained and factory-employed service technician shall startup 

units. The manufacturer Technical Representative’s services shall include the following 

site visits: 

 

Service 
Total 
Days 

No. of 
Trips 

Remarks 

Installation Checkout 1 1 
In accordance with Section 01 91 00 – 

Building Systems Commissioning 

Startup and Testing 2 2 

In accordance with Section 23 05 93 – 

HVAC Balancing and Section 01 91 00 – 

Building Systems Commissioning 

Training 1 1 
In accordance with Section 01 79 00 – 

Instruction of Owner’s Personnel 

C. The AUTOMATIC TEMPERATURE CONTROLS SUB-SUBCONTRACTOR shall be 

scheduled to be at the job site at the time of the equipment start up and to check all 

control sequences. 

D. The HVAC SUBCONTRACTOR, shall perform the following tests and services and 

submit a report outlining the results: 

1. Record date, time, and person(s) performing service. 

2. Check all motor and starter power lugs and tighten as required. 

3. Verify all electrical power connections. 

4. Conduct a start-up inspection per the manufacturer's recommendations. 

5. Energize fan motors and verify that motor FLA is within manufacturer’s tolerance 

of nameplate FLA for each phase. 

6. Record fan motor voltage and amperage readings. 

7. Check fan rotation and spin wheel to verify that rotation is free and does not rub or 

bind. 

8. Check fan for excessive vibration. 

9. If so equipped, check V belt drive for proper tension and alignment. Tighten the 

belts in accordance with the manufacturer's directions. Check belt tension during 

the second and seventh day's operation and re-adjust belts, as may be required, 

to maintain proper tension as directed by the manufacturer. 

10. Remove all foreign loose material in ductwork leading to and from the fan and in 

the fan itself. 

11. Disengage all shipping fasteners on vibration isolation equipment. 

12. Secure all access doors to the fan, the unit and the ductwork. 
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13. Switch electrical supply "on" and allow fan to reach full speed. 

14. Physically check each fan at start up and shut down to ensure no abnormal or 

problem conditions exist. 

15. Check entering and leaving air temperatures (dry bulb and wet bulb) and 

simultaneously record entering and leaving chilled water temperatures and flow, 

steam pressures and flow, and outside air temperature. 

16. Check all control sequences. 

3.03 CLEANING 

A. Clean unit interior prior to operating. Remove tools, debris, dust and dirt. 

B. Clean exterior prior to transfer to owner. 

END OF SECTION 
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DIVISION 23 

HVAC 

(Filed Sub Bid Required) 

 

SECTION 23 57 19 

PLATE-TYPE, LIQUID-TO-LIQUID HEAT EXCHANGERS 

PART 1 – GENERAL 

1.01 FILED SUB-BID REQUIREMENTS 

A. This Section is part of the filed sub-bid for Division 23 – HVAC. See Section 23 00 00. 

1.02 SECTION INCLUDES 

A. This Specification covers the requirements for the design, fabrication, shop testing, 

packaging, storage, and handling of plate and frame heat exchangers. 

B. The HVAC SUBCONTRACTOR shall provide all labor, materials, equipment and inci-

dentals as shown, specified and required to furnish and install the plate and frame heat 

exchanger complete with auxiliary equipment and accessories as shown, specified 

and/or required for proper operation. 

1.03 RELATED SPECIFICATIONS 

A. Section 00 72 00 − General Conditions 

B. Section 01 33 00 – Submittal Procedures 

A. Section 01 73 23 – Anchorage and Bracing of Non-Structural Components 

B. Section 01 75 00 − Checkout and Startup Procedures 

C. Section 01 78 23 – Operation and Maintenance Data 

D. Section 01 79 00 – Instruction of Owner’s Personnel 

E. Section 01 91 00 – Building Systems Commissioning 

F. Section 23 00 00 – Basic HVAC Requirements 

G. Section 23 05 23 – General-Duty Valves for HVAC Piping 

H. Section 23 05 93 – HVAC Balancing 
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I. Section 23 09 00 – HVAC Automatic Temperature Controls 

J. Section 23 21 13 – Hydronic Piping 

K. Section 23 21 20 – Hydronic Piping Specialties 

1.04 REFERENCES 

A. Reference Standards: Comply with applicable provisions and recommendations of the 

following, except as otherwise shown or specified. General requirements of this Contract 

shall supersede the Standards in case of conflict: 

1. ANSI B1 − Pipe Flanges and Flanged Fittings 

2. ANSI B1 − Forged Steel Fittings Socket Welding and Threaded 

3. ASME Boiler and Pressure Vessel Code Section II, material specification, Part A, 

Ferrous Materials 

4. ASME Boiler and Pressure Vessel Code Section VIII, Pressure Vessels, Division I 

5. ASME Boiler and Pressure Vessel Code Section IX, Welding and Brazing 

6. Heat Exchanger Institute (HEI) 

7. National Sanitation Foundation (NSF) 61 – Drinking Water System Components – 

Health Effects 

B. Where reference is made to one of the above standards, the revision in effect at the time 

of bid opening shall apply. 

1.05 SUBMITTALS  

A. HVAC SUBCONTRACTOR shall submit working drawings, shop drawings and material 

specifications for the approval of the Engineer in accordance with the requirements of 

Section 01 33 00 – Submittal Procedures. 

B. Shop Drawings: Submit for approval the following: 

1. Drawings that show overall size and space requirements (including dismantling 

and maintenance) and the interrelationship of the various components. 

2. Drawings showing cross sections and details of the heat exchanger connections, 

frame bolts, plate guides, and frame base. 

3. Drawings showing plate stamp pattern and stack arrangement 

4. Materials of construction. 

La
st

 M
od

ifi
ed

: 0
2/

28
/2

02
4 

at
 1

0:
41

A
M

 E
S

T



 

90398-004/February 2024 23 57 19-3  Plate-Type, Liquid-to-Liquid  

Heat Exchangers 

5. Cut sheets for all components used in the assembly of the heat exchanger. 

6. Manufacturer's literature, illustrations, Specifications and engineering data. 

7. Performance data and guarantee. 

8. Warranty information 

9. Long Term Storage requirements 

10. ASME U or UM stamp information 

11. NSF 61 certification information 

C. Shop Drawing: Submit for information the following: 

1. Hydrostatic Test Results 

2. Welding Inspection Results. 

3. Special Tools List 

4. Operation and Maintenance Manuals 

5. Manufacturer’s Installation and Startup Certification 

1.06 QUALITY ASSURANCE 

A. Manufacturer Qualifications: 

1. Manufacturers regularly engaged in the manufacture of plate and frame heat ex-

changers, of types and sizes required, whose products have been in satisfactory 

use in similar service for not less than 5 years. 

2. The equipment covered by these specifications is intended to be standard equip-

ment of proven performance as manufactured by reputable concerns. Equipment 

shall be designed, constructed and installed in accordance with the best practices 

of the trade, and shall operate satisfactorily when installed as indicated on the 

Contract Drawings. 

B. Requirements of Regulatory Agencies: Comply with applicable provisions of regulatory 

agencies below and others having jurisdiction. 

1. American Society of Mechanical Engineers (ASME) 

2. National Sanitation Foundation (NSF) 

3. Local and Commonwealth Building Codes and Ordinances. 
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C. The heat exchangers shall be included in the commissioning process as outlined in Sec-

tion 01 91 00 – Building Systems Commissioning.  

1. The heat exchangers shall be included in the Pre-Startup Inspection, Manufacturer 

Startup, Equipment Functional Performance Test, and System Functional Perfor-

mance Test stages of the commissioning process, with documented results in-

cluded in the commissioning report. 

D. The manufacturer’s representative shall provide a certification indicating that the equip-

ment has been installed and started up in accordance with the manufacturer’s require-

ments, in compliance with warranty conditions, and that the equipment is in satisfactory 

working order. 

E. Provide start-up training of equipment in accordance with Section 23 00 00 – Basic 

HVAC Requirements and Section 01 79 00 – Instruction of Owner’s Personnel. Provide 

services of manufacturer’s technical representative for four hours to instruct Owner’s 

Personnel in operation and maintenance of units. 

1.07 OPERATION AND MAINTENANCE MANUALS 

A. Complete operating and maintenance manuals including wiring diagrams, technical data 

sheets and information for ordering replaceable parts: 

1. Include complete list indicating all components of the systems. 

2. Include complete diagrams of the internal wiring for each item of equipment. 

3. Diagrams shall have their terminals identified to facilitate installation, operation and 

maintenance. 

4. Refer to section 01 78 23 – Operation and Maintenance Data for additional re-

quirements. 

1.08 SPARE PARTS 

A. Provide 1 set of spare gaskets for up to 4 heat exchangers of the same plate size. The 

set shall include enough gaskets for the largest quantity of plates if the 4 heat exchang-

ers have different plate counts. 

B. Specialty Items Not Listed Above or Product Specific Tools for Maintenance 

1. Provide one (1) component for up to every four of the same item. 
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PART 2 – PRODUCTS 

2.01 GENERAL REQUIREMENTS 

A. Internal parts in contact with both hot and cold fluids shall be designed for the most criti-

cal metal temperatures. 

B. All heat exchangers shall be designed to withstand the transient thermal stresses in-

curred during start-up and shutdown without damage, including starting up or shutting 

down with the hot or cold side isolated. 

C. Heat exchangers shall be free from destructive flow induced vibrations during all modes 

of operation, start-up, shutdown, including operation with flowrates 10% above flows 

used for thermal design. 

D. The heat exchanger shall be designed, fabricated, tested, and stamped in accordance 

with ASME Pressure Vessel Code, Section VIII. 

E. The materials of construction, for heat exchange components in contact with the fluid, 

shall meet or exceed the requirements of NSF-61.  A certificate of NSF-61 compliance 

shall be provided. 

F. Heat exchangers shall be furnished with mounting supports and saddles. Supporting 

saddles shall be drilled to accept anchor bolts. 

G. All heat exchangers shall utilize through bolt design. Tapped studs and stay bolts are 

prohibited. 

H. The heat exchanger shall be of double-wall construction to protect against gasket or 

plate failure.  A narrow air gap between adjacent plates shall be part of the heat ex-

changer design, to provide a drainage path to enable operators to observe a failure.   

I. The heat exchanger construction shall be suitable for potable water on the cold side and 

inhibited 30% propylene glycol on the hot side.   

J. Heat exchanger manufacturer shall be Alfa Laval or approved equal. 

2.02 MATERIALS OF CONSTRUCTION 

A. Where more than one material is listed for a component, all listed materials are accepta-

ble and able to be used. 

B. Fixed and Moveable End Plates 

1. Enamel-Coated Carbon Steel - ASME SA 515, Grade 70 

C. Upper Support Bar and Lower Guide Bar 

La
st

 M
od

ifi
ed

: 0
2/

28
/2

02
4 

at
 1

0:
41

A
M

 E
S

T



 

90398-004/February 2024 23 57 19-6  Plate-Type, Liquid-to-Liquid  

Heat Exchangers 

1. Enamel-Coated Carbon Steel - ASME SA 36 

2. 304 Stainless Steel Protection Sheet 

D. Heat Transfer Plates 

1. 316 Stainless Steel – minimum thickness 0.8 mm 

E. Gaskets 

1. NBR / BUNA-N 

F. Bolts 

1. ASME SA193, Grade B7 

G. Nuts 

1. ASME SA194, Grade 2H 

2.03 FRAME 

A. Frames shall be of bolted construction. Welded frame assemblies are not acceptable. 

B. Fixed frames shall each be constructed as to eliminate any need for adding stiffeners to 

provide reinforcement for less frame thickness. 

C. The carrying bar and closing bolts shall be designed to permit the addition of plates at 

any future date. The heat exchanger shall be able to be expanded to include 10% addi-

tional plates or 10 additional plates, whichever is greater. 

2.04 PLATES 

A. The heat exchanger shall be designed with plates to optimize the required heat transfer 

duty while minimizing pressure drop. 

B. Plates shall have a minimum thickness as indicated in the materials section of this speci-

fication. 

C. The design of the plates shall permit metal to metal contact between adjacent plates. 

D. Gasket grooves must be designed such that in the compressed states, the gasket will 

interlock between adjacent plates and more than 50% of the gasket surface makes con-

tact with the plate. 

E. Plates must be fully supported by the carrying bar. 

La
st

 M
od

ifi
ed

: 0
2/

28
/2

02
4 

at
 1

0:
41

A
M

 E
S

T



 

90398-004/February 2024 23 57 19-7  Plate-Type, Liquid-to-Liquid  

Heat Exchangers 

F. The guiding bar shall be designed to maintain plate alignment. Guiding bar shall not be 

used for support. 

G. The first and last plates of the plate pack shall be designed to prevent fluid contact with 

the fixed or moveable covers. 

2.05 GASKETS 

A. Gaskets shall be molded and one piece. Gaskets shall have clip-on design to hold the 

gaskets in place while assembling the plate stack. Glue type gaskets shall be prohibited. 

B. The gasket material shall be suitable for the intended service fluid, temperature, and 

pressure indicated in the design drawings. 

C. Adequate gasket support shall be provided at both the periphery and the inside and out-

side of the ports to insure positive gasket seal under all operating and test conditions. 

D. The heat exchangers shall have double gasketing in the port areas to eliminate the pos-

sibility of cross contamination of the two fluids. 

E. Relieving grooves vented to the atmosphere shall be provided in the gaskets at the loca-

tions where internal seals are used so that an internal seal failure would become imme-

diately evident by visual inspection of the external surface of the exchanger. The reliev-

ing grooves shall be located so that no cross contamination of liquids can occur. 

F. Gasket compound shall be prohibited for making joints. 

2.06 CONNECTIONS 

A. Heat exchangers shall be provided with all necessary openings and connections. 

B. The heat exchanger shall be arranged for single pass flow on each side so that all piping 

connections are located at the fixed end permitting the heat exchanger to be opened for 

inspection or cleaning without disturbing the piping. 

C. Connections 2 inches and smaller shall be threaded.  

D. Connections 2-1/2 inches to 4 inches shall be studded. 

E. Connections larger than 4 inches shall be flanged. 

F. Nozzle reinforcement pads shall be provided for all openings. 

G. The manufacturer’s design shall provide for maximum allowable nozzle loads in accord-

ance with HEI. 
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2.07 FIXED AND MOVABLE HEADS 

A. The movable head shall be supported by carrier bar and guided by guide bar. The fixed 

head shall be supported by the heat exchanger frame. 

B. For tie bolts of 1 inch or greater diameter, the fixed and movable heads shall be provided 

with slotted holes to facilitate assembly and disassembly of the unit. 

C. Unit design shall prevent the fixed or movable heads from contacting the fluids circu-

lated. Metal nozzle liners compatible with the plate material, or nozzle material shall be 

provided. 

D. The moveable head shall contain inspection ports with removeable covers on the hot 

and cold inlets. The ports shall be lined with 316 stainless steel or titanium. 

2.08 RELIEF VALVES 

A. Heat exchangers shall be provided with sentinel type water relief valves located on both 

the Hot and Cold side inlet nozzles. The relief valves shall be in accordance with ASME 

Code, Section VIII, Division 1. 

2.09 MARKINGS 

A. The heat exchanger shall be provided with a stainless steel nameplate permanently at-

tached to the shell in an accessible location external to any insulated surface or jacketed 

surface. The tag shall be observable while the unit is installed, insulated, and operating. 

B. The nameplate shall contain the following information at a minimum: 

1. Manufacturer’s name and serial number 

2. Year built 

3. Design pressure and temperature (hot side and cold side) 

4. Code stamp 

5. Effective heat transfer surface area 

6. Number of plates 

7. Design flow (hot side and cold side) 

2.10 WELDING 

A. All welding shall be performed by welders qualified in accordance with the requirements 

of ASME Code, Section IX. 
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B. All welding and repair welding shall be performed in accordance with the requirements of 

ASME Code, Section VIII, Division 1. 

C. All welds shall be inspected, tested, and repaired in accordance with the requirements of 

ASME Code, Section VIII, Division 1. 

PART 3 – EXECUTION 

3.01 INSPECTIONS, AND GUARANTEES 

A. The manufacturer shall hydrostatically test the heat exchanger at 1.5 times the maxi-

mum allowable working pressure. Testing shall be performed in accordance with the pro-

cedure set forth by Section VIII, Division 1 of the ASME Boiler and Pressure Vessel 

Code in the presence of a qualified inspector. All hydrostatic tests shall be performed us-

ing potable water. 

B. After the unit has passed the hydrostatic test, the unit shall be drained, dried, prepped 

for long term storage, and sealed for shipment. 

C. Welds made on any part, when the ratio of thickness to local radius of the worked part is 

greater than 5, it shall be given a complete radiographic examination as follows: 

1. Weld surfaces of ferritic materials shall be examined by either the magnetic parti-

cle or liquid penetrant method. Weld surfaces of austenitic materials shall be ex-

amined by the liquid penetrant method. 

2. Carbon steels and ferritic alloy steels with a maximum nominal chromium content 

of ½ percent:  

a. Nozzle welds when the unit is required by the applicable codes or standards 

to be 100 percent radiographed. 

b. Nozzle and attachment welds when the unit is required by the applicable 

codes or standards to be 100 percent radiographed and post weld heat 

treated. 

3. Ferritic alloy steel with a maximum normal chromium content over ½ percent: 

a. Nozzle and attachment welds 

4. Austenitic steels with a design metal temperature of 750F or less and a thickness 

of ¾ inch or less: 

a. Nozzle welds when the unit is required by the applicable codes or standards 

to be 100 percent radiographed. 
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5. Austenitic steels with a design metal temperature over 750F or with a lower de-

sign metal temperature and a thickness over ¾ inch: 

a. Longitudinal, girth, nozzle, and attachment welds. 

6. Nozzle welds include the welds between the nozzle and the exchanger under the 

reinforcing pad, the exchanger, and the reinforcing pad, and the nozzle and the re-

inforcing pad. Welds that will be under the reinforcing pad shall be examined be-

fore the pad is attached. 

7. Attachment welds include structural support and skirt attachments welds. 

D. Welds attaching welding pins or studs shall be tested by tapping with a light hammer. 

E. The manufacturer shall guarantee that the equipment and parts herein are suitable for 

the conditions and service indicated in this specification and the design drawings. 

3.02 PROVISIONS FOR STORAGE 

A. The manufacturer shall prep the unit for long term storage of several months on the 

jobsite. The unit will be stored on cribbing outdoors with no overhead protection. The 

manufacturer shall adequately pack the unit for these jobsite conditions. At a minimum, 

the unit shall be prepared for shipment as follows: 

1. After hydrostatic testing is completed, the exchanger shall be drained and all inter-

nal circuits dried by means of circulating hot air through the unit. After this drying is 

complete, the exchanger shall be filled with the appropriate amount of desiccant 

bags. 

2. All openings shall be closed pressure tight. Threaded connections shall be sealed 

with plugs, and flanged nozzles shall be sealed with gasketed metallic covers. 

3. Packaging shall be adequate to prevent contamination, mechanical damage, or 

deterioration of the items supplied, as defined in the requirements listed below. 

These requirements are applicable immediately after manufacture. 

4. Items shall be inspected for cleanliness immediately before packaging. 

5. The outermost covering of the packaging shall be clearly marked with the com-

plete vendor identification, equipment tag number, and package weight. 

6. The center of lifting points for large and heavy equipment shall be identified.  

7. Any item not specifically listed in this specification shall be protected from corro-

sion from ambient hydrogen sulfide concentrations (assume 3ppm) while in long 

term storage. 
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B. The manufacturer shall provide any maintenance activities or logs that are required to be 

performed on the heat exchanger while in long term storage. These activities or logs 

shall be submitted to the Engineer for information only. 

C. The spare gaskets shall be prepped for long term storage of several years on the jobsite. 

The gaskets shall be stored in the covered and temperature controlled environment. The 

gaskets shall be marked with part numbers, the applicable heat exchanger tag numbers 

they fit, as well as the shelf life of the gaskets. 

3.03 MANUFACTURER’S FIELD SERVICES 

A. The services of a qualified manufacturer's Technical Representative shall be provided. 

The manufacturer Technical Representative’s services shall include the following site 

visits: 

 

Service 
Total 
Days 

No. of 
Trips 

Remarks 

Installation Checkout 1 1 
In accordance with Section 01 91 00 – 

Building Systems Commissioning 

Startup and Testing 2 2 

In accordance with Section 23 05 93 – 

HVAC Balancing and Section 01 91 00 – 

Building Systems Commissioning 

Training 1 1 
In accordance with Section 01 79 00 – In-

struction of Owner’s Personnel 

 

END OF SECTION
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DIVISION 23 

HVAC 

(Filed Sub Bid Required) 

 

SECTION 23 74 00  

AIR-SOURCE HEAT PUMP 

HEATING AND VENTILATING UNITS 

PART 1 – GENERAL 

1.01 FILED SUB-BID REQUIREMENTS 

A. This Section is part of the filed sub-bid for Division 23 – HVAC. See Section 23 00 00 

1.02 WORK INCLUDED 

A. Applicable Heating and Ventilating (H&V) Units. 

1.03 RELATED SECTIONS 

A. Section 00 72 00 − General Conditions 

B. Section 01 33 00 – Submittal Procedures 

C. Section 01 73 23 – Anchorage and Bracing of Non-Structural Components 

D. Section 01 75 00 − Checkout and Startup Procedures 

E. Section 01 78 23 – Operation and Maintenance Data 

F. Section 01 79 00 – Instruction of Owner’s Personnel 

G. Section 01 91 00 – Building Systems Commissioning 

H. Section 23 00 00 – Basic HVAC Requirements 

I. Section 23 05 53 – Identification for HVAC 

J. Section 23 05 93 – HVAC Balancing 

K. Section 23 09 00 – HVAC Automatic Temperature Controls 

L. Section 23 31 13 – Metal Ducts and Duct Accessories 
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1.04 REFERENCES 

A. AMCA Publication 99 - Standards Handbook. 

B. AMCA Standard 500-D - Laboratory Methods of Testing Dampers for Rating. 

C. ANSI/ABMA Standard 9 - Load Ratings and Fatigue Life for Ball Bearings. 

D. ANSI/AMCA Standard 204 - Balance Quality and Vibration Levels for Fans. 

E. ANSI/AHRI Standard 410 - Forced Circulation Air-Cooling and Air-Heating Coils. 

F. ANSI/AHRI Standard 430 - Central Station Air Handling Units. 

G. ANSI/ASHRAE Standard 52.2 - Method of Testing General Ventilation Air-Cleaning 

Devices for Removal Efficiency by Particle Size. 

H. ANSI/ASHARE Standard 62.1 - Ventilation for Acceptable Indoor Air Quality. 

I. ANSI/ASHARE Standard 90.1 - Energy Standard for Buildings Except Low-Rise 

Residential Buildings. 

J. ANSI/NEMA MG 1 - Motors and Generators. 

K. ANSI/UL 900 - Standard for Safety Air Filter Units. 

L. ASHRAE Standard 111 - Measurement, Testing, Adjusting, and Balancing of Building 

HVAC Systems. 

M. ASTM B117 - Standard Practice for Operating Salt Spray (Fog) Apparatus. 

N. NFPA 70 - National Electrical Code 

O. NFPA 90A - Standard for the Installation of Air Conditioning and Ventilation Systems. 

P. UL 1995 - Standard for Safety Heating and Cooling Equipment 

1.05 QUALITY ASSURANCE 

A. Air Coils: Certify capacities, pressure drops and selection procedures in accordance with 

current AHRI Standard 410. 

B. Air handling units shall be rated and certified in accordance with AHRI Standards. 

C. ETL Certification in accordance with UL standard 1995. 

D. The H&V units shall be included in the commissioning process as outlined in Section 01 

91 00 – Building Systems Commissioning.  
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1. The H&V units shall be included in the Pre-Startup Inspection, Manufacturer 

Startup, Equipment Functional Performance Test, and System Functional 

Performance Test stages of the commissioning process, with documented results 

included in the commissioning report. 

E. The manufacturer’s representative shall provide a certification indicating that the 

equipment has been installed and started up in accordance with the manufacturer’s 

requirements, in compliance with warranty conditions, and that the equipment is in 

satisfactory working order. 

F. Provide start-up training of equipment in accordance with Section 23 00 00 – Basic 

HVAC Requirements and Section 01 79 00 – Instruction of Owner’s Personnel. Provide 

services of manufacturer’s technical representative for four hours to instruct Owner’s 

Personnel in operation and maintenance of units. 

1.06 SUBMITTALS 

A. No equipment shall be fabricated or delivered until the receipt of approved shop 

drawings from the Owner or Owner's approved representative. 

B. Equipment manufacturer shall provide the following information with each shop 

drawing/product data submission: 

1. Dimensioned arrangement drawings for each unit including a plan and elevation 

view of the assembled unit with overall dimensions, O&M clearance requirements, 

lift points, unit shipping split locations and dimensions, installation and operating 

weights, and installation, operation and service clearances.   

2. All electrical, piping, and ductwork requirements, including sizes, connection 

locations, and connection method recommendations.   

a. Include point-to-point wiring diagrams showing power distribution to all 

internal components as well as external connections by others.   

b. Include internal point-to-point refrigerant system diagrams for all factory 

installed components as well as field-installed components.   

3. Each component of the unit shall be identified, and mechanical specifications shall 

be provided for unit and accessories describing construction, components, and 

options.  Include materials of construction, coating information, and dimensioned 

drawings of major components including but not limited to: enclosures, curbs, fans, 

dampers, motors, coils, compressors, controllers, sensors, etc. 

4. Report unit performance ratings in accordance with ANSI/AHRI-430 (static 

pressure, airflow, fan speed, and fan brake horsepower, fan efficiency). 
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5. All performance data, including capacities and airside and waterside pressure 

drops, for components.  Include 0.5 inwg loss for dirty filters.   

6. Fan curves shall be provided for fans with the design operating points indicated. 

Data shall be corrected to actual operating conditions, temperatures, fan 

efficiencies, fan brake horsepower, noise, and altitudes. 

7. Copies of the manufacturer’s specifications of type, size, performance 

characteristics, efficiency, installation instructions, and detailed drawings for 

vibration isolators. 

8. Details of corrosion resistance coatings.  

9. Weights of all components, assembled weight of units and approximate total 

shipping weight. 

10. System Controls: 

a. Control panel layout drawings indicating dimensions and device layout for 

panel mounted devices, sub-panel mounted devices and internal 

components. 

b. Wiring schematics indicating factory installed wiring as well as field installed 

interconnection wiring between control panels, and remote mounted 

equipment. 

c. Catalog data for all control panel components including but not limited to 

enclosures, controllers, starters, pilot lights, selector switches, pushbuttons, 

etc. 

d. Catalog data for all field devices include but not limited to temperature 

sensors, humidity sensors, smoke detectors, flow measurement devices, 

duct pressure sensors, etc.  

11. Example unit nameplate data sheet. 

12. Motor nameplate data sheet. 

13. Knockdown curb information. 

C. The equipment manufacturer shall provide appropriate sets of submittals as referenced 

in the General Conditions and shall submit to the Owner electronic copies of the IOM. 

D. Submittal shall include a list of all technical exceptions, indicating justification for 

exception or equivalency.  Specified requirements that are not included in the list of 

technical exceptions are inferred to be compliance with specification.  

E. Informational Submittals to be submitted during startup: 
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1. Shop test results. 

2. Spare parts list. 

3. Lubricant list. 

4. Balancing Reports in accordance with section 23 05 93 for HVAC Systems 

Balancing. 

5. System/Equipment Operations and Maintenance Manual with the following: 

a. Table of contents 

b. Approved equipment shop drawings, incorporating any approval comments, 

modifications made through addendum, and any field modifications made 

after shop drawing approval. 

c. Manufacturer’s O&M manual with non-applicable information removed or 

struck-out.  Include O&M manuals for internal or field-installed components 

that are integrated into the equipment (i.e.: motors, sensors, controllers, etc). 

d. Internal wiring diagrams. 

e. Internal piping diagrams. 

f. Contact information for local vendors of spare parts and service. 

6. Manufacturer’s Installation and Startup Certification 

1.07 DELIVERY, STORAGE, AND HANDLING 

A. Comply with manufacturer's installation instructions for rigging, unloading, and 

transporting units. 

B. Units shall ship fully assembled up to practical shipping and rigging limitations. Shipping 

splits shall be clearly defined on submittal drawings. Cost associated with non-

conformance to shop drawings shall be the responsibility of the manufacturer. 

C. Deliver units to jobsite with fan motor(s), sheave(s), and belt(s) completely assembled 

and mounted in units. 

D. HVAC SUBCONTRACTOR shall be responsible for storing unit in a clean, dry place and 

protect from weather and construction traffic. Handle carefully to avoid damage to 

components, enclosures, and finish. 
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1.08 START-UP AND OPERATING REQUIREMENTS 

A. Do not operate units for any purpose, temporary or permanent, until ductwork is clean, 

filters are in place, bearings lubricated, and fan has been test run under observation. 

B. Comply with manufacturer's start-up requirements to ensure safe and correct operation 

and integrity of warranty. 

1.09 WARRANTY 

A. Provide warranty for 18 months from date of shipment. Warranty shall cover 

manufacturer defects. Warranty work shall be performed by manufacturer's factory-

trained and factory-employed technician. 

B. Include factory-provided controls in the parts warranties. 

C. Parts associated with routine maintenance, such as belts and air filters shall be 

excluded. 

1.10 EXTRA MATERIALS 

A. Provide one sets of filters for balancing, and five additional sets for final turnover to 

owner. 

B. Provide two extra set of belts, in addition to the factory-installed set. 

PART 2 – PRODUCTS 

2.01 ACCEPTABLE MANUFACTURERS 

A. Trane: Horizon (Basis of Design) 

B. Approved Equal (Prior written approval by engineer of record is required) 

C. Manufacturer must clearly define any exceptions made to Plans and Specifications. Any 

deviations in layout or arrangement shall be submitted to consulting engineer prior to bid 

date. Acceptance of deviation(s) from specifications shall be in the form of written 

approval from the consulting engineer. HVAC SUBCONTRACTOR is responsible for 

expenses that occur due to exceptions made. 

2.02 GENERAL 

A. Unit layout and configuration shall be as defined in project plans and schedule. 
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2.03 UNIT CASING 

A. Unit casing shall be two (2)-inch thick double-wall construction with polyisocyanurate 

insulation between unit interior and exterior walls.   

B. Interior wall liners shall be non-porous, cleanable, corrosion-resistant galvanized steel, 

with seams exposed to airflow secured with rivets and sealed with caulk.  Where 

schedule requires a corrosion resistant package, unit shall be furnished with interior wall 

liners constructed of stainless steel.   

C. Floor sections shall be constructed with galvanized steel panels.  Seams between 

adjacent floor panels shall utilize bolted/flanged connections.  Entire floor system shall 

be guaranteed waterproof. 

D. Exterior of casing shall be heavy-gauge, zinc-coated G90 galvanized steel.  Exterior 

surfaces shall be cleaned, phosphatized, finished with a baked-on enamel coating, and 

undergo a 672 hour salt spray test in accordance with ASTM B117.   

E. Structural components within casing shall be 16-gauge minimum. 

F. Cabinet top cover shall be one piece construction or where seams exist, it shall be 

double-hemmed and gasket-sealed. 

G. Units shall be shipped fully assembled on a minimum 12-gauge, fully welded galvanized 

steel base rail with forklift points.  Base shall be braced to support internal components 

without sagging or pulsating.  Base rail shall be secured to the curb with a field-installed 

gasket between.   

H. Weather-tight hinged panels with handles shall provide access to filters, heating section, 

supply air fan section, evaporator coil section, and unit control section.  Door hardware 

shall be oriented to allow the door swing to be reversed. The removal of access panels 

or access doors shall not affect the structural integrity of the unit. 

I. Where schedule requires a special corrosion resistant package, base rail and floor panel 

system shall receive protected coating described in the Coatings section. 

2.04 ACCESS DOORS 

A. Access doors shall be 2-inch double-wall construction. Interior and exterior shall be of 

the same construction as the interior and exterior wall panels.  They shall provide access 

to all modular sections of unit to allow for unhindered access to each section.   

B. Continuous EPDM bulb gasketing shall be provided around the full perimeter of the 

doors to prevent air leakage. 

C. Door handles shall be corrosion resistant and shall be quarter turn and self-sealing, with 

at least two handles per access door. 
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D. Handle hardware shall be designed to prevent unintended closure. 

E. Access doors shall be hinged and removable without the use of specialized tools to 

allow. 

F. All doors shall be a 60-inch high when sufficient unit height is available, or the maximum 

height allowed by the unit height. 

2.05 PRIMARY DRAIN PANS 

A. The drain pan shall be designed in accordance with ASHRAE 62.1 being of sufficient 

size to collect all condensation produced from the coil and sloped in two planes, pitched 

toward drain connections, promoting positive drainage to eliminate stagnant water 

conditions when unit is installed level and trapped per manufacturer's requirements. The 

outlet shall be located at the lowest point of the pan and shall be sufficient diameter to 

preclude drain pan overflow under any normally expected operating condition. Drain pan 

shall be standard stainless steel.  

B. All drain pan connections shall be visible external to the unit. Threaded connections 

under the unit floor shall not be accepted. 

C. Drain connections shall be of the same material as the primary drain pan and shall 

extend a minimum 2-1/2-inch beyond the base to ensure adequate room for field piping 

of condensate traps. 

D. The HVAC SUBCONTRACTOR is responsible to ensure the unit is installed level, 

trapped in accordance with the manufacturer's requirements, and visually inspected to 

ensure proper drainage of condensate. 

2.06 SUPPLY FANS 

A. Fan sections shall have a minimum of one hinged and latched access door located on 

the drive side of the unit to allow inspection and maintenance of the fan, motor, and drive 

components. Construct door(s) per Paragraph 2.04 of this Section. 

B. One or two supply fans shall be furnished with the unit, depending on system capacity.  

C. The fans shall be plenum type, with aluminum backward inclined airfoil blade. 

D. Fan inlet cone shall be constructed of aluminum and furnished with a piezoelectric ring 

for airflow measurement. 

E. Mounting housing for plenum fan shall be constructed of galvanized steel, minimum 14-

gauge.  Where schedule requires a corrosion resistant package, fan mounting housing 

shall receive protective coating described in section XYZ. 
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F. Fan speed (rpm) shall not exceed the values specified in the Heating and Ventilating 

Unit Schedule shown on the Contract Drawings.   

G. All fans shall be statically and dynamically balanced and factory tested at rated speed 

after being installed in the factory assembled fan section.   

H. Fan and motor shall be mounted on rubber vibration isolators. 

I. Fan wheels shall be installed on a properly sized one (1)-piece carbon steel shaft.   

1. The shaft shall not pass through its first critical speed as the unit comes up to 

rated speed (as rpm).   

J. Fan bearings shall be grease lubricated ball bearings and permanently sealed.  

1. All bearings shall be designed for a maximum L-10 life of one hundred thousand 

(100,000) hrs when rated at the maximum operating speed.  

K. MOTORS AND DRIVES 

1. All motors and drives shall be factory-installed and run tested.  

2. Motors shall meet or exceed all NEMA Standards Publication MG 1 - 2016 

requirements and comply with NEMA Premium efficiency levels when applicable. 

Motors shall comply with applicable requirements of NEC and shall be UL Listed. 

3. Fan motors shall be heavy duty, open drip-proof operable at 460 volts, 60Hz, 3-

phase. Motor efficiency shall meet or exceed NEMA Premium efficiencies. 

4. Motor shall be furnished with a shaft grounding ring. 

5. All fan types shall use 4-pole, 1800 rpm, motors, NEMA B design, with Class B 

insulation, capable to operate continuously at 104 deg F (40 deg C) without 

tripping overloads. 

6. Motors shall have a +/- 10 percent voltage utilization range to protect against 

voltage variation. 

 

2.07 INTAKE HOOD 

A. Inlet hoods shall be supplied by the unit manufacturer to cover the exposed air paths 

and prevent moisture entrainment.  

B. Outside air inlet hoods shall include a high-performance moisture eliminator to prevent 

moisture entrainment of water through the outside air path. All hoods shall be sized for 

100 percent of nominal damper airflow. Inlet hood shall comply with UL 1995 Section 58.  
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C. Hoods shall be painted with the same paint requirements as the unit casing.   

D. Hood(s) mounted parallel to airflow of the unit shall ship mounted by the unit 

manufacturer. Hood(s) mounted perpendicular to airflow shall ship separate to facilitate 

jobsite rigging and shall be mounted in the field by the HVAC SUBCONTRACTOR. 

2.08 DAMPERS 

A. Outside and return dampers shall be integral to unit. Dampers shall be tested and 

certified in accordance with AMCA 511 for air performance and leakage. Damper 

leakage shall not exceed five (5) cfm/ft2 at one (1) in. w.g. 

B. Dampers and damper frames shall be made of 14-gauge galvanized steel. Damper 

blade shall be double-skin airfoil design, or equal. 

C. Damper actuators shall be of sufficient size and quantity to ensure complete damper 

operation. Actuators shall be direct coupled to minimize linkage. 

D. Units with a return air stream shall modulate outdoor air and return air dampers in 

accordance with control sequence for air-side economization.   

2.09 FILTER SECTIONS 

A. The filter section shall be provided with a two (2)-inch MERV-8 for thirty to thirty-five 

percent (30-35%) efficient filter.    

B. The filters shall be medium efficiency pleated reinforced cotton fabric type.  

C. All filter boxes shall be provided with access doors.  Filter rack shall be constructed of 

galvanized steel to support and secure the filters in place and minimize bypass. Filter 

support structure shall receive protective coating described in section 2.03 B.    

D. Provide fixed filter block-off panels as required to prevent air bypass around filters. 

Block-off panels shall not need to be removed during filter replacement. Filters to be of 

size, orientation and quantity needed to maximize filter face area of each particular unit 

size. 

E. The velocity through the filters shall be in accordance with the filter manufacturer's 

recommendations.   

F. Filters sections shall have a maximum face velocity of five hundred (500) FPM. 

G. Supply air filter shall handle the mixed air stream of outdoor and return air. 

H. Provide pressure differential pressure switch on supply air filter with alarm. 
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2.10 HEAT PUMP SYSTEM 

A. Major system components shall include process air coil, outdoor air coil, and digital scroll 

compressors. Each of the two R-410a circuits shall include a thermal expansion valve, a 

reversing valve, service valves, a filter-dryer, a sight glass, an accumulator, a charge 

compensator, and charging ports.   

B. The process air coil (evaporator) shall be copper tubes with aluminum fins, factory tested 

to 500psig.  Casing shall be stainless steel.  A 430 stainless steel double-sloped drain 

pan shall be provided for condensate collection.    

C. The outdoor air coil (condenser) shall be copper tubes with aluminum fins, factory tested 

to 500psig.  Fin design on coil shall include slight gaps for ease of cleaning.   

D. Digital scroll compressors shall be hermetic, direct drive, VFD controlled with 20-100% 

capacity modulation.  Compressors shall be furnished with crankcase heaters.   

E. The condenser fans shall utilize a VFD to control speed and provide refrigerant head 

pressure control.  Fans shall be statically and dynamically balanced with direct drive and 

permanently lubricated ODP motors.    

F. Where hot-gas reheat is specified on the equipment schedule, a modulating hot-gas 

reheat coil shall be installed on the discharge of the evaporator coil to utilize energy 

removed from the air stream to reheat the supply during dehumidification mode.  Coil 

and reheat control valve shall be factory-piped to the compressor discharge line.    

G. The process air and outdoor air coil assemblies as well as all refrigerant piping shall 

receive protective coating described in section XYZ.  This includes but is not limited to 

fins, tubes, headers, return bends, etc.   

H. Install coils such that headers and return bends are enclosed by unit casing to ensure 

that if condensate forms on the header or return bends, it is captured by the drain pan 

under the coil. 

I. Coils shall be manufactured with plate fins to minimize water carryover and maximize 

airside thermal efficiency. Tubes shall be mechanically expanded and bonded to fin 

collars for maximum thermal conductivity. Use of soldering or tinning during the fin-to-

tube bonding process is not acceptable due to the inherent thermal stress and possible 

loss of bonding at that joint. 

J. Construct coil casings of galvanized steel [as an option stainless steel]. End supports 

and tube sheets shall have belled tube holes to minimize wear of the tube wall during 

thermal expansion and contraction of the tube. 

K. All coils shall be completely cleaned prior to installation into the air handling unit. 

Complete fin bundle in direction of airflow shall be degreased and steam cleaned to 
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remove any lubricants used in the manufacturing of the fins, or dirt that may have 

accumulated, in order to minimize the chance for water carryover. 

L. Electric Heating Coils 

1. SCR electric coil with 0-100% modulation with primary and secondary protection 

circuits.   

2. UL listed for zero clearance to combustible materials, for use with heat pumps. 

3. Open coil heating element with 80% nickel and 20% chromium, type A resistance 

wire.  

4. Ceramic bushings for electric coils, bracket-mounted in a corrosion resistant steel 

frame. 

5. Disk-type automatic-reset thermal cutouts for primary overload protection, with 

disk-type manual-reset thermal cutouts for secondary overload protection wired in 

series with primary cutouts. 

6. Airflow switch, door-interlock disconnect switch, control circuit transformer. 

2.11 TOTAL ENERGY RECOVERY WHEEL SYSTEM 

A. Performance of energy recovery wheel shall be AHRI 1060 certified.  AHRI 1060 label 

shall be installed on unit. 

B. Wheel shall be installed in an insulated cassette frame complete with removable wheel 

segments, seals, drive motor, and belt.  Cassette frame and panels shall be constructed 

of galvanized steel. 

C. Wheel shall be constructed of a durable lightweight polymer that is coated with a 3-

angstrom molecular sieve energy transfer media.  The polymer substrate shall not 

degrade or require additional coatings for application in a marine environment.  

Desiccant shall not dissolve or deliquesce in the presence of water or high humidity. 

D. Wheel shall be furnished with a rotation sensor to detect failure of rotation.  

2.12 VARIABLE FREQUENCY DRIVES 

A. Service Conditions 

1. VFDs shall provide full output in an ambient temperature from -10 to 50°C (14 to 

104°F). 

2. VFDs shall provide full output in a relative humidity from 0 to 95%, non-

condensing. 
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3. VFDs shall provide full output up to 3,300 feet elevation without derating. 

4. VFDs shall provide full output with an AC line voltage variation from -10 to +10% of 

nominal voltage. 

5. VFD shall be mounted within control section of unit, accessible during unit 

operation without entering the fan cabinet.   

B. Warranty 

1. The VFD shall be warranted by the manufacturer for a period of 42 months from 

date of shipment, or 36 months from start-up, whichever occurs first. The warranty 

shall include parts, labor, travel costs and living expenses incurred by the 

manufacturer to provide factory-authorized on-site service. 

2.13 FACTORY WIRING OF VFD'S AND STARTERS 

A. VFDs shall be wired per NEC, UL, and NFPA 90A requirements. Units with factory-

mounted controls shall also include power wiring from the VFD or starter control 

transformer to the control system transformers. After mounting and wiring of VFDs, on 

the units, trained factory personnel shall ensure proper operation of each VFD, through a 

thorough factory test. Testing shall include a Hypot test of unit wiring to ensure that no 

weaknesses exist in wiring or motor. Each VFD shall be energized and the fan run to 

ensure the VFD will operate throughout the usable range of the drive and that the fan 

rotation is correct. 

B. On units provided with factory mounted and wired supply and return fan starters or VFDs 

the manufacturer shall provide a single point of power. 

C. For units that also include factory mounted controls, and a supply fan starter or VFD, a 

line-to-24v transformer shall be provided with sufficient wattage to power the factory 

installed control points. 

2.14 UNIT POWER 

A. Unit shall be provided with a single-point power connection with non-fused disconnect. 

B. All wiring shall comply with NEC and UL requirements.  Wiring shall be numbered and 

color coded for simplified identification.   

C. A convenience outlet shall be provided in the control section and shall remain energized 

when disconnect switch is open or closed.   

D. LED service lights shall be provided in the supply and exhaust fan sections.  
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2.15 FACTORY-ENGINEERED AUTOMATIC TEMPERATURE CONTROLS 

A. Controls shall be factory supplied, wired to the manufacturer’s standard unit controller 

and tested to facilitate field commissioning of the unit. Field mounted components, such 

as thermostats and duct detectors, shall be shipped loose for field installation with 

designated terminals in the unit’s controller or a factory-installed terminal board.  Basis 

of design microprocessor-based programmable controller is Trane Tracer UC-600. 

B. Units provided with a factory wired, installed and tested unit controller, shall be capable 

of standalone unit control, or tied into a building automation system through Bacnet 

communication. All factory mounted control points in unit shall be tested prior to 

shipment. Controller shall be provided with 7-inch touchscreen Human Machine 

Interface (HMI), mounted in control section of cabinet.    

C. Controller shall be self-contained, capable of controlling all unitary functions including 

but not limited to:  

1. Supply fan start/stop and speed control, motorized isolation damper control. 

2. Heat pump refrigeration system control such as compressor start/stop, staging, 

and modulation control for meeting supply air temperature set point, reversing 

valve control, condenser fan start/stop, staging, and speed control, hot gas reheat 

control, head pressure control, defrost control, refrigeration system diagnostics. 

3. Electric coil modulation control for meeting supply air temperature set point. 

4. Operator adjustment of setpoints at controller such as heating mode supply air 

temperature, heating mode enable outdoor temperature, heating mode supply air 

temperature, cooling mode enable outdoor temperature, dehumidification mode 

supply air temperature set point, dehumidification mode enable outdoor dew point, 

heat pump mode disable outdoor air temperature. 

5. Receiving signals from DDC system such as occupancy mode, supply air 

temperature set point, fire alarm shut down, emergency stop. 

6. Monitoring of internal refrigeration system operating points such as suction and 

liquid line pressures, compressor active/run status, compressor speed/load status, 

condenser fan speed/load status for refrigerant heat pressure control.   

7. Monitoring of air-side system operating points such as supply fan run/speed 

status, outdoor air temperature, outdoor air relative humidity, outdoor air flow rate, 

outdoor air damper end switch, total supply air flow rate, heat pump coil discharge 

air temperature, supply air temperature, supply air relative humidity.  

8. Monitoring of operating mode status such as ventilation mode, cooling mode, 

dehumidification mode, heat pump heating mode, electric heating mode, 
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economizer mode, defrost mode, heat pump heating capacity percentage, heat 

pump cooling capacity percentage, electric heating capacity percentage. 

9. Generating system alarms such as supply air temperature set point failure/lockout, 

compressor failure/lockout, dirty filter, supply fan failure, outdoor air damper 

failure, supply air temperature sensor failure, supply air humidity sensor failure, 

outdoor air temperature sensor failure, outdoor air humidity sensor failure, 

refrigerant circuit low pressure alarm, refrigerant circuit pressure sensor failure, 

compressor failure/lockout. 

10. All unit control points described herein shall be available on BACnet for monitoring 

by the DDC system.  

D. Supply air temperature and humidity sensors shall be shipped loose for installation at the 

unit outlet by the HVAC SUBCONTRACTOR.  Signal from supply air temperature and 

humidity sensors shall be routed to the unit controller by the AUTOMATIC 

TEMPERATURE CONTROLS SUB-SUBCONTRACTOR.  A supply duct smoke detector 

shall be shipped loose for installation at the unit outlet by the HVAC 

SUBCONTRACTOR.  Signal from supply duct smoke detector shall be routed to the fire 

alarm panel by the FIRE ALARM SUB-SUBCONTRACTOR.   All other sensors required 

for control points associated with the units shall be factory installed by the unit 

manufacturer.        

E. Units provided with low limits shall be engineered to maximize coil coverage. Capillary 

radius clips shall be used at low limit bends to ensure no crimping or wear of low limits. 

On units with factory wiring, low limits shall be wired to shut down the fan to protect the 

unit. 

F. Variable volume units with factory controls shall include a duct static pressure switches 

provided by the unit manufacturer in the unit. Switches shall be piped in the field. 

2.16 IDENTIFICATION  

A. Each unit of equipment shall be identified with the equipment item numbers shown on 

the Contract Drawings.   

B. A corrosion-resistant tag or nameplate, securely affixed in a conspicuous place on each 

unit shall give the equipment item number, manufacturer's name or trademark and such 

other information as the manufacturer may consider necessary, or as specified, to 

complete identification. 

C. Standard manufacturer-provided labeling shall be provided, to indicate unit capacity 

(CFM, heating, cooling, refrigerant charge, etc).  
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2.17 COATINGS 

1. Where any section within Part 2 refers to this section for protective coating, ferrous 

metal components shall be coated with a polyurethane-based or phenolic-based 

product, suitable for exterior installation in direct sunlight. Basis of design is SPI 

Rust Grip, Heresite P-413, or equivalent.  Protective coating shall be applied over 

other specified surface treatments such as galvanization and enamel coating.  

Coating product shall have been tested for at least 15,000 hours per ASTM B117.  

For wastewater treatment, pumping, or storage facilities, coating shall be suitable 

for warm moist air containing 5 ppm hydrogen sulfide.  

2. Where any section within Part 2 refers to this section for protective coating, non-

ferrous metal components such as refrigerant coils and tubing shall be coated with 

an acrylic or phenolic-based product, suitable for exterior installation in direct 

sunlight. Basis of design MicroGuard 3500 by Protecall, Blygold, Heresite P-413, 

or equivalent.   Coating product shall have been tested for at least 10,000 hours 

per ASTM B117.  For wastewater treatment, pumping, or storage facilities, coating 

shall be suitable for warm moist air containing 5 ppm hydrogen sulfide. 

3. Clean and prime coat ferrous metal surfaces of equipment in the shop in 

accordance with Section 09 91 00 – Painting. 

4. Motors shall be painted in accordance with either Section 26 05 91 - Low Voltage 

Electric. 

PART 3 – EXECUTION 

3.01 SHIPPING 

A. Paper copies of the IOM shall also be shipped with each unit. 

B. The manufacturer shall identify all shipments with the order number. Enough information 

shall be provided with each shipment to enable the HVAC SUBCONTRACTOR to 

confirm the receipt of units when they are received. For parts too small to mark 

individually, the manufacturer shall place them in containers. 

C. After loading the equipment for shipment, the manufacturer shall contact the shipping 

contact on the order and provide the name of the carrier, description of equipment, order 

number, shipping point, and date of shipment. 

D. The HVAC SUBCONTRACTOR shall not install damaged items until repairs are made in 

accordance with manufacturer's written instructions and approval by Engineer.   

1. Only minor repair work will be permitted in the field.   
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2. All damaged items requiring remedial work shall be returned to the manufacturer 

for repair or replacement. 

3.02 ON-SITE STORAGE 

A. If equipment is to be stored for a period of time prior to installation, the HVAC 

SUBCONTRACTOR shall remove all stretch or shrink wrap from units upon receipt to 

prevent unit corrosion and shall either place the units in a controlled indoor environment 

or shall cover the units with canvas tarps and place them in a well-drained area. 

Covering units with plastic tarps shall not be acceptable. 

3.03 FIELD EXAMINATION 

A. The HVAC SUBCONTRACTOR shall verify that the mechanical room is ready to receive 

work and the opening dimensions are as indicated on the shop drawings and contract 

documents. 

B. The HVAC SUBCONTRACTOR shall verify that the proper power supply is available 

prior to starting of the fans, including a phase rotation verification on the feeder. 

3.04 INSTALLATION 

A. Units shall be curb mounted on factory supplied curb.  Coordinate final location of 

anchor bolt locations within allowable zones for hollow core roof planks, in accordance 

with roof plank manufacturer requirements. 

B. The HVAC SUBCONTRACTOR shall be responsible to coordinate all installation 

requirements with the Owner and the GENERAL CONTRACTOR to ensure that a 

complete installation for each unit is being provided. Coordination efforts shall include 

such items as unloading and hoisting requirements, field wiring requirements, field piping 

requirements, field ductwork requirements, requirements for assembly of field-bolted or 

welded joints, and all other installation and assembly requirements. 

C. The manufacturer shall provide all screws and gaskets for joining of sections in the field. 

D. The HVAC SUBCONTRACTOR shall verify that the following items have been 

completed prior to scheduling the manufacturer's final inspection and start up: 

1. All isolated components have had their shipping restraints removed and the 

components have been leveled. 

2. On all field-joined units, that all interconnections have been completed, i.e., 

electrical and control wiring, piping, casing joints, bolting, welding, etc. 

3. All water and steam piping connections have been completed and hydrostatically 

tested and all water flow rates have been set in accordance with the capacities 

scheduled on the Drawings. 
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4. All ductwork connections have been completed and all ductwork has been leak 

tested for its intended service. 

5. All power wiring, including motor starters and disconnects, serving the unit has 

been completed. 

6. All automatic temperature and safety controls have been completed. 

7. All dampers are fully operational. 

8. All shipping materials have been removed. 

9. Clean filter media has been installed in the units. 

3.05 LEVELING 

A. The HVAC SUBCONTRACTOR shall level all unit sections in accordance with the unit 

manufacturers’ instructions. The HVAC SUBCONTRACTOR shall provide and install all 

necessary permanent shim material to ensure individual sections and entire assembled 

units are level. 

3.06 FINAL INSPECTION AND START UP SERVICE 

A. Refer to sections 23 05 93 – HVAC Balancing and 01 91 00 – Building System 

Commissioning for additional details regarding startup, testing, and balancing 

requirements.   

B. The Manufacturer’s factory-trained and factory-employed service technician shall startup 

units. The manufacturer Technical Representative’s services shall include the following 

site visits: 

 

Service 
Total 
Days 

No. of 
Trips 

Remarks 

Installation Checkout 1 1 
In accordance with Section 01 91 00 – 

Building Systems Commissioning 

Startup and Testing 5 3 

In accordance with Section 23 05 93 – 

HVAC Balancing and Section 01 91 00 – 

Building Systems Commissioning 

Training 1 1 
In accordance with Section 01 79 00 – 

Instruction of Owner’s Personnel 

C. The AUTOMATIC TEMPERATURE CONTROLS SUB-SUBCONTRACTOR shall be 

scheduled to be at the job site at the time of the equipment start up and to check all 

control sequences.  The Manufacturer’s technician shall coordinate with the 

AUTOMATIC TEMPERATURE CONTROLS SUB-SUBCONTRACTOR for all required 

interfaces with the BMS.   

D. The HVAC SUBCONTRACTOR, shall perform the following tests and services and 

submit a report outlining the results: 
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1. Record date, time, and person(s) performing service. 

2. Check all motor and starter power lugs and tighten as required. 

3. Verify all electrical power connections. 

4. Conduct a start-up inspection per the manufacturer's recommendations. 

5. Energize fan motors and verify that motor FLA is within manufacturer’s tolerance 

of nameplate FLA for each phase. 

6. Record fan motor voltage and amperage readings. 

7. Check fan rotation and spin wheel to verify that rotation is free and does not rub or 

bind. 

8. Check fan for excessive vibration. 

9. If so equipped, check V belt drive for proper tension and alignment. Tighten the 

belts in accordance with the manufacturer's directions. Check belt tension during 

the second and seventh day's operation and re-adjust belts, as may be required, 

to maintain proper tension as directed by the manufacturer. 

10. Remove all foreign loose material in ductwork leading to and from the fan and in 

the fan itself. 

11. Disengage all shipping fasteners on vibration isolation equipment. 

12. Secure all access doors to the fan, the unit and the ductwork. 

13. Switch electrical supply "on" and allow fan to reach full speed. 

14. Physically check each fan at start up and shut down to ensure no abnormal or 

problem conditions exist. 

15. Check entering and leaving air temperatures (dry bulb and wet bulb) and 

simultaneously record entering and leaving chilled water temperatures and flow, 

steam pressures and flow, and outside air temperature. 

16. Check all control sequences. 

3.07 FIELD PERFORMANCE VERIFICATION 

A. Leakage: Pressurize casing to maximum operating static pressure (up to +/-8” w.g.) and 

measure leakage. If leakage exceeds 1% of design airflow, seal leakage points with a 

permanent solution. Repeat test. If the unit still does not pass, contact the manufacturer 

to seal unit. 
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B. Submit a field test report with testing data recorded. Include description of corrective 

actions taken. 

3.08 CLEANING 

A. Clean unit interior prior to operating. Remove tools, debris, dust and dirt. 

B. Clean exterior prior to transfer to owner. 

END OF SECTION 
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DIVISION 23 

HVAC 

(Filed Sub Bid Required) 

 

SECTION 23 74 01  

AIR-SOURCE HEAT PUMP 

DEDICATED OUTDOOR AIR SYSTEM UNITS 

PART 1 – GENERAL 

1.01 FILED SUB-BID REQUIREMENTS 

A. This Section is part of the filed sub-bid for Division 23 – HVAC. See Section 23 00 00. 

1.02 WORK INCLUDED 

A. Applicable Dedicated Outdoor Air System (DOAS) Units. 

1.03 RELATED SECTIONS 

A. Section 00 72 00 − General Conditions 

B. Section 01 33 00 – Submittal Procedures 

C. Section 01 73 23 – Anchorage and Bracing of Non-Structural Components 

D. Section 01 75 00 − Checkout and Startup Procedures 

E. Section 01 78 23 – Operation and Maintenance Data 

F. Section 01 79 00 – Instruction of Owner’s Personnel 

G. Section 01 91 00 – Building Systems Commissioning 

H. Section 23 00 00 – Basic HVAC Requirements 

I. Section 23 05 53 – Identification for HVAC 

J. Section 23 05 93 – HVAC Balancing 

K. Section 23 09 00 – HVAC Automatic Temperature Controls 

L. Section 23 31 13 – Metal Ducts and Duct Accessories 
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1.04 REFERENCES 

A. AMCA Publication 99 - Standards Handbook. 

B. AMCA Standard 500-D - Laboratory Methods of Testing Dampers for Rating. 

C. ANSI/ABMA Standard 9 - Load Ratings and Fatigue Life for Ball Bearings. 

D. ANSI/AMCA Standard 204 - Balance Quality and Vibration Levels for Fans. 

E. ANSI/AHRI Standard 410 - Forced Circulation Air-Cooling and Air-Heating Coils. 

F. ANSI/AHRI Standard 430 - Central Station Air Handling Units. 

G. ANSI/ASHRAE Standard 52.2 - Method of Testing General Ventilation Air-Cleaning 

Devices for Removal Efficiency by Particle Size. 

H. ANSI/ASHARE Standard 62.1 - Ventilation for Acceptable Indoor Air Quality. 

I. ANSI/ASHARE Standard 90.1 - Energy Standard for Buildings Except Low-Rise 

Residential Buildings. 

J. ANSI/NEMA MG 1 - Motors and Generators. 

K. ANSI/UL 900 - Standard for Safety Air Filter Units. 

L. ASHRAE Standard 111 - Measurement, Testing, Adjusting, and Balancing of Building 

HVAC Systems. 

M. ASTM B117 - Standard Practice for Operating Salt Spray (Fog) Apparatus. 

N. NFPA 70 - National Electrical Code 

O. NFPA 90A - Standard for the Installation of Air Conditioning and Ventilation Systems. 

P. UL 1995 - Standard for Safety Heating and Cooling Equipment 

1.05 QUALITY ASSURANCE 

A. Air Coils: Certify capacities, pressure drops and selection procedures in accordance with 

current AHRI Standard 410. 

B. Air handling units shall be rated and certified in accordance with AHRI Standard. 

C. ETL Certification in accordance with UL standard 1995. 

D. The DOAS units shall be included in the commissioning process as outlined in Section 

01 91 00 – Building Systems Commissioning.  
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1. The DOAS units shall be included in the Pre-Startup Inspection, Manufacturer 

Startup, Equipment Functional Performance Test, and System Functional 

Performance Test stages of the commissioning process, with documented results 

included in the commissioning report. 

E. The manufacturer’s representative shall provide a certification indicating that the 

equipment has been installed and started up in accordance with the manufacturer’s 

requirements, in compliance with warranty conditions, and that the equipment is in 

satisfactory working order. 

F. Provide start-up training of equipment in accordance with Section 23 00 00 – Basic 

HVAC Requirements and Section 01 79 00 – Instruction of Owner’s Personnel. Provide 

services of manufacturer’s technical representative for four hours to instruct Owner’s 

Personnel in operation and maintenance of units. 

1.06 SUBMITTALS 

A. No equipment shall be fabricated or delivered until the receipt of approved shop 

drawings from the Owner or Owner's approved representative. 

B. Equipment manufacturer shall provide the following information with each shop 

drawing/product data submission: 

1. Dimensioned arrangement drawings for each unit including a plan and elevation 

view of the assembled unit with overall dimensions, O&M clearance requirements, 

lift points, unit shipping split locations and dimensions, installation and operating 

weights, and installation, operation and service clearances.   

2. All electrical, piping, and ductwork requirements, including sizes, connection 

locations, and connection method recommendations.   

a. Include point-to-point wiring diagrams showing power distribution to all 

internal components as well as external connections by others.   

b. Include internal point-to-point refrigerant system diagrams for all factory 

installed components as well as field-installed components.   

3. Each component of the unit shall be identified, and mechanical specifications shall 

be provided for unit and accessories describing construction, components, and 

options.  Include materials of construction, coating information, and dimensioned 

drawings of major components including but not limited to: enclosures, curbs, fans, 

dampers, motors, coils, compressors, controllers, sensors, etc. 

4. Report unit performance ratings in accordance with ANSI/AHRI-430 (static 

pressure, airflow, fan speed, and fan brake horsepower, fan efficiency). 
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5. All performance data, including capacities and airside and waterside pressure 

drops, for components.  Include 0.5 inwg loss for dirty filters.   

6. Fan curves shall be provided for fans with the design operating points indicated. 

Data shall be corrected to actual operating conditions, temperatures, fan 

efficiencies, fan brake horsepower, noise, and altitudes. 

7. Copies of the manufacturer’s specifications of type, size, performance 

characteristics, efficiency, installation instructions, and detailed drawings for 

vibration isolators. 

8. Details of corrosion resistance coatings.  

9. Weights of all components, assembled weight of units and approximate total 

shipping weight. 

10. System Controls: 

a. Control panel layout drawings indicating dimensions and device layout for 

panel mounted devices, sub-panel mounted devices and internal 

components. 

b. Wiring schematics indicating factory installed wiring as well as field installed 

interconnection wiring between control panels, and remote mounted 

equipment. 

c. Catalog data for all control panel components including but not limited to 

enclosures, controllers, starters, pilot lights, selector switches, pushbuttons, 

etc. 

d. Catalog data for all field devices include but not limited to temperature 

sensors, humidity sensors, smoke detectors, flow measurement devices, 

duct pressure sensors, etc.  

11. Example unit nameplate data sheet. 

12. Motor nameplate data sheet. 

13. Knockdown curb information. 

C. The equipment manufacturer shall provide appropriate sets of submittals as referenced 

in the General Conditions and shall submit to the Owner electronic copies of the IOM. 

D. Submittal shall include a list of all technical exceptions, indicating justification for 

exception or equivalency.  Specified requirements that are not included in the list of 

technical exceptions are inferred to be compliance with specification.  

E. Informational Submittals to be submitted during startup: 
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1. Shop test results. 

2. Spare parts list. 

3. Lubricant list. 

4. Balancing Reports in accordance with section 23 05 93 for HVAC Systems 

Balancing. 

5. System/Equipment Operations and Maintenance Manual with the following: 

a. Table of contents 

b. Approved equipment shop drawings, incorporating any approval comments, 

modifications made through addendum, and any field modifications made 

after shop drawing approval. 

c. Manufacturer’s O&M manual with non-applicable information removed or 

struck-out.  Include O&M manuals for internal or field-installed components 

that are integrated into the equipment (i.e.: motors, sensors, controllers, etc). 

d. Internal wiring diagrams. 

e. Internal piping diagrams. 

f. Contact information for local vendors of spare parts and service. 

6. Manufacturer’s Installation and Startup Certification 

1.07 DELIVERY, STORAGE, AND HANDLING 

A. Comply with manufacturer's installation instructions for rigging, unloading, and 

transporting units. 

B. Units shall ship fully assembled up to practical shipping and rigging limitations. Shipping 

splits shall be clearly defined on submittal drawings. Cost associated with non-

conformance to shop drawings shall be the responsibility of the manufacturer. 

C. Deliver units to jobsite with fan motor(s), sheave(s), and belt(s) completely assembled 

and mounted in units. 

D. HVAC SUBCONTRACTOR shall be responsible for storing unit in a clean, dry place and 

protect from weather and construction traffic. Handle carefully to avoid damage to 

components, enclosures, and finish. 
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1.08 START-UP AND OPERATING REQUIREMENTS 

A. Do not operate units for any purpose, temporary or permanent, until ductwork is clean, 

filters are in place, bearings lubricated, and fan has been test run under observation. 

B. Comply with manufacturer's start-up requirements to ensure safe and correct operation 

and integrity of warranty. 

1.09 WARRANTY 

A. Provide warranty for 18 months from date of shipment. Warranty shall cover 

manufacturer defects. Warranty work shall be performed by manufacturer's factory-

trained and factory-employed technician. 

B. Include factory-provided controls in the parts warranties. 

C. Parts associated with routine maintenance, such as belts and air filters shall be 

excluded. 

1.10 EXTRA MATERIALS 

A. Provide one sets of filters for balancing, and five additional sets for final turnover to 

owner. 

B. Provide two extra set of belts, in addition to the factory-installed set. 

PART 2 – PRODUCTS 

2.01 ACCEPTABLE MANUFACTURERS 

A. Trane: Horizon 

B. Approved Equal (Prior written approval by engineer of record is required) 

C. Manufacturer must clearly define any exceptions made to Plans and Specifications. Any 

deviations in layout or arrangement shall be submitted to consulting engineer prior to bid 

date. Acceptance of deviation(s) from specifications shall be in the form of written 

approval from the consulting engineer. HVAC SUBCONTRACTOR is responsible for 

expenses that occur due to exceptions made. 

2.02 GENERAL 

A. Unit layout and configuration shall be as defined in project plans and schedule. 

La
st

 M
od

ifi
ed

: 0
2/

28
/2

02
4 

at
 1

0:
41

A
M

 E
S

T



 

90398-004/February 2024 23 74 01-7  Air-Source Heat Pump Dedicated 

Outdoor Air System Units 

2.03 UNIT CASING 

A. Unit casing shall be two (2)-inch thick double-wall construction with polyisocyanurate 

insulation between unit interior and exterior walls.   

B. Interior wall liners shall be non-porous, cleanable, corrosion-resistant galvanized steel, 

with seams exposed to airflow secured with rivets and sealed with caulk.  Where 

schedule requires a corrosion resistant package, unit shall be furnished with interior wall 

liners constructed of stainless steel.   

C. Floor sections shall be constructed with galvanized steel panels.  Seams between 

adjacent floor panels shall utilize bolted/flanged connections.  Entire floor system shall 

be guaranteed waterproof. 

D. Exterior of casing shall be heavy-gauge, zinc-coated G90 galvanized steel.  Exterior 

surfaces shall be cleaned, phosphatized, finished with a baked-on enamel coating, and 

undergo a 672 hour salt spray test in accordance with ASTM B117.   

E. Structural components within casing shall be 16-gauge minimum. 

F. Cabinet top cover shall be one piece construction or where seams exist, it shall be 

double-hemmed and gasket-sealed. 

G. Units shall be shipped fully assembled on a minimum 12-gauge, fully welded galvanized 

steel base rail with forklift points.  Base shall be braced to support internal components 

without sagging or pulsating.  Base rail shall be secured to the curb with a field-installed 

gasket between.   

H. Weather-tight hinged panels with handles shall provide access to filters, heating section, 

supply air fan section, evaporator coil section, and unit control section.  Door hardware 

shall be oriented to allow the door swing to be reversed. The removal of access panels 

or access doors shall not affect the structural integrity of the unit. 

I. Where schedule requires a corrosion resistant package, base rail and floor panel system 

shall receive protected coating described in section XYZ. 

2.04 ACCESS DOORS 

A. Access doors shall be 2-inch double-wall construction. Interior and exterior shall be of 

the same construction as the interior and exterior wall panels.  They shall provide access 

to all modular sections of unit to allow for unhindered access to each section.   

B. Continuous EPDM bulb gasketing shall be provided around the full perimeter of the 

doors to prevent air leakage. 

C. Door handles shall be corrosion resistant and shall be quarter turn and self-sealing, with 

at least two handles per access door. 
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D. Handle hardware shall be designed to prevent unintended closure. 

E. Access doors shall be hinged and removable without the use of specialized tools to 

allow. 

F. All doors shall be a 60-inch high when sufficient unit height is available, or the maximum 

height allowed by the unit height. 

2.05 PRIMARY DRAIN PANS 

A. The drain pan shall be designed in accordance with ASHRAE 62.1 being of sufficient 

size to collect all condensation produced from the coil and sloped in two planes, pitched 

toward drain connections, promoting positive drainage to eliminate stagnant water 

conditions when unit is installed level and trapped per manufacturer's requirements. The 

outlet shall be located at the lowest point of the pan and shall be sufficient diameter to 

preclude drain pan overflow under any normally expected operating condition. Drain pan 

shall be standard stainless steel.  

B. All drain pan connections shall be visible external to the unit. Threaded connections 

under the unit floor shall not be accepted. 

C. Drain connections shall be of the same material as the primary drain pan and shall 

extend a minimum 2-1/2-inch beyond the base to ensure adequate room for field piping 

of condensate traps. 

D. The HVAC SUBCONTRACTOR is responsible to ensure the unit is installed level, 

trapped in accordance with the manufacturer's requirements, and visually inspected to 

ensure proper drainage of condensate. 

2.06 SUPPLY AND EXHAUST FANS 

A. Fan sections shall have a minimum of one hinged and latched access door located on 

the drive side of the unit to allow inspection and maintenance of the fan, motor, and drive 

components. Construct door(s) per Paragraph 2.04 of this Section. 

B. One or two supply fans shall be furnished with the unit, depending on system capacity. 

One exhaust fan shall be provided for systems with an energy recovery wheel. 

C. The fans shall be plenum type, with aluminum backward inclined airfoil blade. 

D. Fan inlet cone shall be constructed of aluminum and furnished with a piezoelectric ring 

for airflow measurement. 

E. Mounting housing for plenum fan shall be constructed of galvanized steel, minimum 14-

gauge.  Where schedule requires a special corrosion resistance package, fan mounting 

housing shall receive protective coating described in the Coatings section. 
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F. Fan speed (rpm) shall not exceed the values specified in the Heating and Ventilating 

Unit Schedule shown on the Contract Drawings.   

G. All fans shall be statically and dynamically balanced and factory tested at rated speed 

after being installed in the factory assembled fan section.   

H. Fan and motor shall be mounted on rubber vibration isolators. 

I. Fan wheels shall be installed on a properly sized one (1)-piece carbon steel shaft.   

1. The shaft shall not pass through its first critical speed as the unit comes up to 

rated speed (as rpm).   

J. Fan bearings shall be grease lubricated ball bearings and permanently sealed.  

1. All bearings shall be designed for a maximum L-10 life of one hundred thousand 

(100,000) hrs when rated at the maximum operating speed.  

K. MOTORS AND DRIVES 

1. All motors and drives shall be factory-installed and run tested.  

2. Motors shall meet or exceed all NEMA Standards Publication MG 1 - 2016 

requirements and comply with NEMA Premium efficiency levels when applicable. 

Motors shall comply with applicable requirements of NEC and shall be UL Listed. 

3. Fan motors shall be heavy duty, open drip-proof operable at 460 volts, 60Hz, 3-

phase. Motor efficiency shall meet or exceed NEMA Premium efficiencies. 

4. Motor shall be furnished with a shaft grounding ring. 

5. All fan types shall use 4-pole, 1800 rpm, motors, NEMA B design, with Class B 

insulation, capable to operate continuously at 104 deg F (40 deg C) without 

tripping overloads. 

6. Motors shall have a +/- 10 percent voltage utilization range to protect against 

voltage variation. 

2.07 INTAKE AND EXHAUST HOOD 

A. Inlet and exhaust hoods shall be supplied by the unit manufacturer to cover the two 

exposed air paths and prevent moisture entrainment.  

B. Outside air inlet hoods shall include a high-performance moisture eliminator to prevent 

moisture entrainment of water through the outside air path. All hoods shall be sized for 

100 percent of nominal damper airflow. Inlet hood shall comply with UL 1995 Section 58.  

C. Hoods shall be painted with the same paint requirements as the unit casing.   
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D. Hood(s) mounted parallel to airflow of the unit shall ship mounted by the unit 

manufacturer. Hood(s) mounted perpendicular to airflow shall ship separate to facilitate 

jobsite rigging and shall be mounted in the field by the HVAC SUBCONTRACTOR. 

2.08 DAMPERS 

A. Outside, return, and exhaust dampers shall be integral to unit. Dampers shall be tested 

and certified in accordance with AMCA 511 for air performance and leakage. Damper 

leakage shall not exceed five (5) cfm/ft2 at one (1) in. w.g. 

B. Dampers and damper frames shall be made of 14-gauge galvanized steel. Damper 

blade shall be double-skin airfoil design, or equal. 

C. Damper actuators shall be of sufficient size and quantity to ensure complete damper 

operation. Actuators shall be direct coupled to minimize linkage. 

D. Units with a return air stream shall modulate outdoor air and return air dampers in 

accordance with control sequence for air-side economization.   

E. Units with an energy recovery wheel shall be furnished with bypass dampers on the 

supply and exhaust air streams as means to mitigate frost on the wheel based on 

exhaust air temperature.  

2.09 FILTER SECTIONS 

A. The filter section shall be provided with a two (2)-inch MERV-1 for eighty percent (80%) 

efficient filter.   

B. The filters shall be medium efficiency pleated reinforced cotton fabric type.  

C. All filter boxes shall be provided with access doors.  Filter rack shall be constructed of 

galvanized steel to support and secure the filters in place and minimize bypass. Filter 

support structure shall receive protective coating described in section 2.03 B.    

D. Provide fixed filter block-off panels as required to prevent air bypass around filters. 

Block-off panels shall not need to be removed during filter replacement. Filters to be of 

size, orientation and quantity needed to maximize filter face area of each particular unit 

size. 

E. The velocity through the filters shall be in accordance with the filter manufacturer's 

recommendations.   

F. Filters sections shall have a maximum face velocity of five hundred (500) FPM. 

G. Supply air filter shall handle the mixed air stream of outdoor and return air, protecting the 

energy recovery wheel from particulates. 

H. Exhaust air filter shall protect the energy recovery wheel from particulates. 
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I. Provide pressure differential pressure switch on supply air filter with alarm.  Provide 

differential pressure switch on return air filter with alarm for units with an energy recovery 

wheel.  

2.10 HEAT PUMP SYSTEM 

A. Major system components shall include process air coil, outdoor air coil, and digital scroll 

compressors. Each of the two R-410a circuits shall include a thermal expansion valve, a 

reversing valve, service valves, a filter-dryer, a sight glass, an accumulator, a charge 

compensator, and charging ports.   

B. The process air coil (evaporator) shall be copper tubes with aluminum fins, factory tested 

to 500psig.  Casing shall be stainless steel.  A 430 stainless steel double-sloped drain 

pan shall be provided for condensate collection.    

C. The outdoor air coil (condenser) shall be copper tubes with aluminum fins, factory tested 

to 500psig.  Fin design on coil shall include slight gaps for ease of cleaning.   

D. Digital scroll compressors shall be hermetic, direct drive, VFD controlled with 20-100% 

capacity modulation.  Compressors shall be furnished with crankcase heaters.   

E. The condenser fans shall utilize a VFD to control speed and provide refrigerant head 

pressure control.  Fans shall be statically and dynamically balanced with direct drive and 

permanently lubricated ODP motors.    

F. Where hot-gas reheat is specified on the equipment schedule, a modulating hot-gas 

reheat coil shall be installed on the discharge of the evaporator coil to utilize energy 

removed from the air stream to reheat the supply during dehumidification mode.  Coil 

and reheat control valve shall be factory-piped to the compressor discharge line.    

G. The process air and outdoor air coil assemblies as well as all refrigerant piping shall 

receive protective coating described in section XYZ.  This includes but is not limited to 

fins, tubes, headers, return bends, etc.   

H. Install coils such that headers and return bends are enclosed by unit casing to ensure 

that if condensate forms on the header or return bends, it is captured by the drain pan 

under the coil. 

I. Coils shall be manufactured with plate fins to minimize water carryover and maximize 

airside thermal efficiency. Tubes shall be mechanically expanded and bonded to fin 

collars for maximum thermal conductivity. Use of soldering or tinning during the fin-to-

tube bonding process is not acceptable due to the inherent thermal stress and possible 

loss of bonding at that joint. 

J. Construct coil casings of galvanized steel [as an option stainless steel]. End supports 

and tube sheets shall have belled tube holes to minimize wear of the tube wall during 

thermal expansion and contraction of the tube. 
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K. All coils shall be completely cleaned prior to installation into the air handling unit. 

Complete fin bundle in direction of airflow shall be degreased and steam cleaned to 

remove any lubricants used in the manufacturing of the fins, or dirt that may have 

accumulated, in order to minimize the chance for water carryover. 

L. Electric Heating Coils 

1. SCR electric coil with 0-100% modulation with primary and secondary protection 

circuits.   

2. UL listed for zero clearance to combustible materials, for use with heat pumps. 

3. Open coil heating element with 80% nickel and 20% chromium, type A resistance 

wire.  

4. Ceramic bushings for electric coils, bracket-mounted in a corrosion resistant steel 

frame. 

5. Disk-type automatic-reset thermal cutouts for primary overload protection, with 

disk-type manual-reset thermal cutouts for secondary overload protection wired in 

series with primary cutouts. 

6. Airflow switch, door-interlock disconnect switch, control circuit transformer. 

2.11 TOTAL ENERGY RECOVERY WHEEL SYSTEM 

A. Performance of energy recovery wheel shall be AHRI 1060 certified.  AHRI 1060 label 

shall be installed on unit. 

B. Wheel shall be installed in an insulated cassette frame complete with removable wheel 

segments, seals, drive motor, and belt.  Cassette frame and panels shall be constructed 

of galvanized steel. 

C. Wheel shall be constructed of a durable lightweight polymer that is coated with a 3-

angstrom molecular sieve energy transfer media.  The polymer substrate shall not 

degrade or require additional coatings for application in a marine environment.  

Desiccant shall not dissolve or deliquesce in the presence of water or high humidity. 

D. Wheel shall be furnished with a rotation sensor to detect failure of rotation.  

2.12 VARIABLE FREQUENCY DRIVES 

A. Service Conditions 

1. VFDs shall provide full output in an ambient temperature from -10 to 50°C (14 to 

104°F). 
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2. VFDs shall provide full output in a relative humidity from 0 to 95%, non-

condensing. 

3. VFDs shall provide full output up to 3,300 feet elevation without derating. 

4. VFDs shall provide full output with an AC line voltage variation from -10 to +10% of 

nominal voltage. 

5. VFD shall be mounted within control section of unit, accessible during unit 

operation without entering the fan cabinet.   

B. Warranty 

1. The VFD shall be warranted by the manufacturer for a period of 42 months from 

date of shipment, or 36 months from start-up, whichever occurs first. The warranty 

shall include parts, labor, travel costs and living expenses incurred by the 

manufacturer to provide factory-authorized on-site service. 

2.13 FACTORY WIRING OF VFD'S AND STARTERS 

A. VFDs shall be wired per NEC, UL, and NFPA 90A requirements. Units with factory-

mounted controls shall also include power wiring from the VFD or starter control 

transformer to the control system transformers. After mounting and wiring of VFDs, on 

the units, trained factory personnel shall ensure proper operation of each VFD, through a 

thorough factory test. Testing shall include a Hypot test of unit wiring to ensure that no 

weaknesses exist in wiring or motor. Each VFD shall be energized and the fan run to 

ensure the VFD will operate throughout the usable range of the drive and that the fan 

rotation is correct. 

B. On units provided with factory mounted and wired supply and return fan starters or VFDs 

the manufacturer shall provide a single point of power. 

C. For units that also include factory mounted controls, and a supply fan starter or VFD, a 

line-to-24v transformer shall be provided with sufficient wattage to power the factory 

installed control points. 

2.14 UNIT POWER 

A. Unit shall be provided with a single-point power connection with non-fused disconnect. 

B. All wiring shall comply with NEC and UL requirements.  Wiring shall be numbered and 

color coded for simplified identification.   

C. A convenience outlet shall be provided in the control section and shall remain energized 

when disconnect switch is open or closed.   

D. LED service lights shall be provided in the supply and exhaust fan sections.  
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2.15 FACTORY-ENGINEERED AUTOMATIC TEMPERATURE CONTROLS 

A. Controls shall be factory supplied, wired to the manufacturer’s standard unit controller 

and tested to facilitate field commissioning of the unit. Field mounted components, such 

as thermostats and duct detectors, shall be shipped loose for field installation with 

designated terminals in the unit’s controller or a factory-installed terminal board.  Basis 

of design microprocessor-based programmable controller is Trane Tracer UC-600. 

B. Units provided with a factory wired, installed and tested unit controller, shall be capable 

of standalone unit control, or tied into a building automation system through Bacnet 

communication. All factory mounted control points in unit shall be tested prior to 

shipment. Controller shall be provided with 7-inch touchscreen Human Machine 

Interface (HMI), mounted in control section of cabinet.    

C. Controller shall be self-contained, capable of controlling all unitary functions including 

but not limited to:  

1. Supply fan start/stop and speed control, motorized isolation damper control. 

2. Heat pump refrigeration system control such as compressor start/stop, staging, 

and modulation control for meeting supply air temperature set point, reversing 

valve control, condenser fan start/stop, staging, and speed control, hot gas reheat 

control, head pressure control, defrost control, refrigeration system diagnostics. 

3. Electric coil modulation control for meeting supply air temperature set point. 

4. Operator adjustment of setpoints at VCP such as heating mode supply air 

temperature, heating mode enable outdoor temperature, heating mode supply air 

temperature, cooling mode enable outdoor temperature, dehumidification mode 

supply air temperature set point, dehumidification mode enable outdoor dew point, 

heat pump mode disable outdoor air temperature. 

5. Receiving signals from DDC system such as occupancy mode, supply air 

temperature set point, fire alarm shut down, emergency stop. 

6. Monitoring of internal refrigeration system operating points such as suction and 

liquid line pressures, compressor active/run status, compressor speed/load status, 

condenser fan speed/load status for refrigerant heat pressure control.   

7. Monitoring of air-side system operating points such as supply fan run/speed 

status, outdoor air temperature, outdoor air relative humidity, outdoor air flow rate, 

outdoor air damper end switch, total supply air flow rate, heat pump coil discharge 

air temperature, supply air temperature, supply air relative humidity.  

8. Monitoring of operating mode status such as ventilation mode, cooling mode, 

dehumidification mode, heat pump heating mode, electric heating mode, 
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economizer mode, defrost mode, heat pump heating capacity percentage, heat 

pump cooling capacity percentage, electric heating capacity percentage. 

9. Generating system alarms such as supply air temperature set point failure/lockout, 

compressor failure/lockout, dirty filter, supply fan failure, outdoor air damper 

failure, supply air temperature sensor failure, supply air humidity sensor failure, 

outdoor air temperature sensor failure, outdoor air humidity sensor failure, 

refrigerant circuit low pressure alarm, refrigerant circuit pressure sensor failure, 

compressor failure/lockout. 

10. All unit control points described herein shall be available on BACnet for monitoring 

by the DDC system.  

D. Supply air temperature and humidity sensors shall be shipped loose for installation at the 

unit outlet by the HVAC SUBCONTRACTOR.  Signal from supply air temperature and 

humidity sensors shall be routed to the unit controller by the AUTOMATIC 

TEMPERATURE CONTROLS SUB-SUBCONTRACTOR.  A supply duct smoke detector 

shall be shipped loose for installation at the unit outlet by the HVAC 

SUBCONTRACTOR.  Signal from supply duct smoke detector shall be routed to the fire 

alarm panel by the FIRE ALARM SUB-SUBCONTRACTOR.   All other sensors required 

for control points associated with the units shall be factory installed by the unit 

manufacturer.        

E. Units provided with low limits shall be engineered to maximize coil coverage. Capillary 

radius clips shall be used at low limit bends to ensure no crimping or wear of low limits. 

On units with factory wiring, low limits shall be wired to shut down the fan to protect the 

unit. 

F. Variable volume units with factory controls shall include a duct static pressure switches 

provided by the unit manufacturer in the unit. Switches shall be piped in the field. 

2.16 IDENTIFICATION  

A. Each unit of equipment shall be identified with the equipment item numbers shown on 

the Contract Drawings.   

B. A corrosion-resistant tag or nameplate, securely affixed in a conspicuous place on each 

unit shall give the equipment item number, manufacturer's name or trademark and such 

other information as the manufacturer may consider necessary, or as specified, to 

complete identification. 

C. Standard manufacturer-provided labeling shall be provided, to indicate unit capacity 

(CFM, heating, cooling, refrigerant charge, etc).  
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2.17 COATINGS 

1. Where any section within Part 2 refers to this section for protective coating, ferrous 

metal components shall be coated with a polyurethane-based or phenolic-based 

product, suitable for exterior installation in direct sunlight. Basis of design is SPI 

Rust Grip, Heresite P-413, or equivalent.  Protective coating shall be applied over 

other specified surface treatments such as galvanization and enamel coating.  

Coating product shall have been tested for at least 15,000 hours per ASTM B117.  

For wastewater treatment, pumping, or storage facilities, coating shall be suitable 

for warm moist air containing 5 ppm hydrogen sulfide.  

2. Where any section within Part 2 refers to this section for protective coating, non-

ferrous metal components such as refrigerant coils and tubing shall be coated with 

an acrylic or phenolic-based product, suitable for exterior installation in direct 

sunlight. Basis of design MicroGuard 3500 by Protecall, Blygold, Heresite P-413, 

or equivalent.   Coating product shall have been tested for at least 10,000 hours 

per ASTM B117.  For wastewater treatment, pumping, or storage facilities, coating 

shall be suitable for warm moist air containing 5 ppm hydrogen sulfide. 

3. Clean and prime coat ferrous metal surfaces of equipment in the shop in 

accordance with Section 09 91 00 – Painting. 

4. Motors shall be painted in accordance with either Section 26 05 91 - Low Voltage 

Electric. 

PART 3 – EXECUTION 

3.01 SHIPPING 

A. Paper copies of the IOM shall also be shipped with each unit. 

B. The manufacturer shall identify all shipments with the order number. Enough information 

shall be provided with each shipment to enable the HVAC SUBCONTRACTOR to 

confirm the receipt of units when they are received. For parts too small to mark 

individually, the manufacturer shall place them in containers. 

C. After loading the equipment for shipment, the manufacturer shall contact the shipping 

contact on the order and provide the name of the carrier, description of equipment, order 

number, shipping point, and date of shipment. 

D. The HVAC SUBCONTRACTOR shall not install damaged items until repairs are made in 

accordance with manufacturer's written instructions and approval by Engineer.   

1. Only minor repair work will be permitted in the field.   
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2. All damaged items requiring remedial work shall be returned to the manufacturer 

for repair or replacement. 

3.02 ON-SITE STORAGE 

A. If equipment is to be stored for a period of time prior to installation, the HVAC 

SUBCONTRACTOR shall remove all stretch or shrink wrap from units upon receipt to 

prevent unit corrosion and shall either place the units in a controlled indoor environment 

or shall cover the units with canvas tarps and place them in a well-drained area. 

Covering units with plastic tarps shall not be acceptable. 

3.03 FIELD EXAMINATION 

A. The HVAC SUBCONTRACTOR shall verify that the mechanical room is ready to receive 

work and the opening dimensions are as indicated on the shop drawings and contract 

documents. 

B. The HVAC SUBCONTRACTOR shall verify that the proper power supply is available 

prior to starting of the fans, including a phase rotation verification on the feeder. 

3.04 INSTALLATION 

A. Units shall either be curb mounted on factory supplied curb.  Coordinate final location of 

anchor bolt locations within allowable zones for hollow core roof planks, in accordance 

with roof plank manufacturer requirements. 

B. The HVAC SUBCONTRACTOR shall be responsible to coordinate all installation 

requirements with the Owner and the GENERAL CONTRACTOR to ensure that a 

complete installation for each unit is being provided. Coordination efforts shall include 

such items as unloading and hoisting requirements, field wiring requirements, field piping 

requirements, field ductwork requirements, requirements for assembly of field-bolted or 

welded joints, and all other installation and assembly requirements. 

C. The manufacturer shall provide all screws and gaskets for joining of sections in the field. 

D. The HVAC SUBCONTRACTOR shall verify that the following items have been 

completed prior to scheduling the manufacturer's final inspection and start up: 

1. All isolated components have had their shipping restraints removed and the 

components have been leveled. 

2. On all field-joined units, that all interconnections have been completed, i.e., 

electrical and control wiring, piping, casing joints, bolting, welding, etc. 

3. All water and steam piping connections have been completed and hydrostatically 

tested and all water flow rates have been set in accordance with the capacities 

scheduled on the Drawings. 
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4. All ductwork connections have been completed and all ductwork has been leak 

tested for its intended service. 

5. All power wiring, including motor starters and disconnects, serving the unit has 

been completed. 

6. All automatic temperature and safety controls have been completed. 

7. All dampers are fully operational. 

8. All shipping materials have been removed. 

9. Clean filter media has been installed in the units. 

3.05 LEVELING 

A. The HVAC SUBCONTRACTOR shall level all unit sections in accordance with the unit 

manufacturers’ instructions. The HVAC SUBCONTRACTOR shall provide and install all 

necessary permanent shim material to ensure individual sections and entire assembled 

units are level. 

3.06 FINAL INSPECTION AND START UP SERVICE 

A. Refer to sections 23 05 93 – HVAC Balancing and 01 91 00 – Building System 

Commissioning for additional details regarding startup, testing, and balancing 

requirements.   

B. The Manufacturer’s factory-trained and factory-employed service technician shall startup 

units. The manufacturer Technical Representative’s services shall include the following 

site visits: 

 

Service 
Total 
Days 

No. of 
Trips 

Remarks 

Installation Checkout 1 1 
In accordance with Section 01 91 00 – 

Building Systems Commissioning 

Startup and Testing 5 3 

In accordance with Section 23 05 93 – 

HVAC Balancing and Section 01 91 00 – 

Building Systems Commissioning 

Training 1 1 
In accordance with Section 01 79 00 – 

Instruction of Owner’s Personnel 

C. The AUTOMATIC TEMPERATURE CONTROLS SUB-SUBCONTRACTOR shall be 

scheduled to be at the job site at the time of the equipment start up and to check all 

control sequences.  The Manufacturer’s technician shall coordinate with the 

AUTOMATIC TEMPERATURE CONTROLS SUB-SUBCONTRACTOR for all required 

interfaces with the BMS.   

D. The HVAC SUBCONTRACTOR, shall perform the following tests and services and 

submit a report outlining the results: 
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1. Record date, time, and person(s) performing service. 

2. Check all motor and starter power lugs and tighten as required. 

3. Verify all electrical power connections. 

4. Conduct a start-up inspection per the manufacturer's recommendations. 

5. Energize fan motors and verify that motor FLA is within manufacturer’s tolerance 

of nameplate FLA for each phase. 

6. Record fan motor voltage and amperage readings. 

7. Check fan rotation and spin wheel to verify that rotation is free and does not rub or 

bind. 

8. Check fan for excessive vibration. 

9. If so equipped, check V belt drive for proper tension and alignment. Tighten the 

belts in accordance with the manufacturer's directions. Check belt tension during 

the second and seventh day's operation and re-adjust belts, as may be required, 

to maintain proper tension as directed by the manufacturer. 

10. Remove all foreign loose material in ductwork leading to and from the fan and in 

the fan itself. 

11. Disengage all shipping fasteners on vibration isolation equipment. 

12. Secure all access doors to the fan, the unit and the ductwork. 

13. Switch electrical supply "on" and allow fan to reach full speed. 

14. Physically check each fan at start up and shut down to ensure no abnormal or 

problem conditions exist. 

15. Check entering and leaving air temperatures (dry bulb and wet bulb) and 

simultaneously record entering and leaving chilled water temperatures and flow, 

steam pressures and flow, and outside air temperature. 

16. Check all control sequences. 

3.07 FIELD PERFORMANCE VERIFICATION 

A. Leakage: Pressurize casing to maximum operating static pressure (up to +/-8” w.g.) and 

measure leakage. If leakage exceeds 1% of design airflow, seal leakage points with a 

permanent solution. Repeat test. If the unit still does not pass, contact the manufacturer 

to seal unit. 
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B. Submit a field test report with testing data recorded. Include description of corrective 

actions taken. 

3.08 CLEANING 

A. Clean unit interior prior to operating. Remove tools, debris, dust and dirt. 

B. Clean exterior prior to transfer to owner. 

END OF SECTION 
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DIVISION 23 

HVAC 

(Filed Sub Bid Required) 

 

SECTION 23 81 23 

ELECTRICAL ROOM AIR CONDITIONERS 

PART 1 – GENERAL 

1.01 FILED SUB-BID REQUIREMENTS 

A. This Section is part of the filed sub-bid for Division 23 – HVAC. See Section 23 00 00. 

1.02 SUMMARY 

A. These specifications describe requirements for a precision environmental control 

system. The system shall be designed to maintain temperature and humidity conditions 

in the rooms containing electronic equipment. The manufacturer shall design and furnish 

all equipment to be fully compatible with heat dissipation requirements of the room. 

B. The equipment shall include the following items plus necessary concrete housekeeping 

pads, anchor bolts, etc. that are required to mount the indoor and outdoor units and 

appurtenances, as required for a complete operational system and as shown on the 

Contract Drawings. HVAC SUBCONTRACTOR shall provide all concrete pads shown on 

the HVAC drawings, unless provided as part of the GENERAL CONTRACTOR’S work 

on multiple prime contracts. 

C. All necessary accessory equipment and appurtenances shall be provided for a complete 

and operating system whether or not specifically stated in the Specifications. This 

installation shall incorporate the highest standards for the type of service shown on the 

Drawings included field testing of the entire installation and instruction of the regular 

operating personnel in the care, operation, and maintenance of all equipment. 

D. The equipment shall be furnished complete with all accessories, special tools, spare 

parts, extra set of filters, and other appurtenances as specified or as may be required for 

a satisfactory installation. 

E. The entire packaged system of indoor unit and outdoor condenser shall be provided by 

one manufacturer with sole responsibility for the satisfactory manufacture, factory 

testing, installation supervision, and performance of the systems. 

F. The unit shall be provided with a SCOP rating per ASHRAE 127.   

G. Work Included Under Other Sections: 
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1. 480V, 3-phase power wiring and conduit under Division 26 − Electrical. 

2. Motor starters under Division 26 − Electrical, unless factory mounted and wired by 

equipment manufacturer. 

1.03 RELATED SECTIONS 

A. Section 01 33 00 – Submittal Procedures 

B. Section 01 78 23 – Operation and Maintenance Data 

C. Section 01 79 00 – Instruction of Owner’s Personnel 

D. Section 01 91 00 – Building Systems Commissioning 

E. Section 23 00 00 − Basic HVAC Requirements 

F. Section 23 05 23 – General-Duty Valves for HVAC Piping 

G. Section 23 05 53 – Identification for HVAC 

H. Section 23 05 93 – HVAC Balancing 

I. Section 23 09 00 – HVAC Automatic Temperature Controls 

J. Section 23 21 13 – Hydronic Piping 

K. Section 23 21 19 – Hydronic Specialties 

1.04 DELIVERY, STORAGE AND HANDLING 

A. Deliver, store, protect and handle products to the Project Site under the provisions of 

Division 01. 

B. Accept products on site in factory-fabricated protective containers, with factory-installed 

shipping skids and lifting lugs. Inspect for damage. 

C. Store in clean dry place and protect from weather and construction traffic. Handle 

carefully to avoid damage to components, enclosures and finish. 

D. Protect openings in casing and seal them with plastic wrap to keep dirt and debris. 

Protect coils from entry of dirt and debris with pipe caps or plugs. 

1.05 QUALITY ASSURANCE 

A. Manufacturer Qualifications: Company specializing in manufacturing the products 

specified in this Section with minimum five (5) years of documented experience, who 

issues complete catalog data on total product.  
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B. The Manufacturer of the equipment shall provide documentation supporting compliance 

with ISO-9000:2000 (Model for Quality Assurance in Design/Development, Production, 

Installation and Servicing). Product literature provided by the manufacturer shall contain 

the ISO-9000:2000 Certification Mark from the applicable registrar. 

C. All material and equipment shall be the latest design, new, not deteriorated, and the first 

quality standard product of manufacturers regularly engaged in the production of such 

material and equipment. 

D. When two or more units of the same class of material or equipment are required, they 

shall be products of a single manufacturer. 

E. All work shall be performed in a neat and workmanlike manner by workers skilled in their 

respective trades, and all materials and equipment shall be installed as recommended 

by the manufacturers and in accordance with specified codes and standards. 

F. Touch up and/or repaint to match original factory finishes for all finished or painted 

equipment and materials which are scratched or marred during shipment or installation. 

G. Factory Authorized Start-Up Services: The HVAC SUBCONTRACTOR shall provide the 

services of a qualified manufacturer's technical representative who shall adequately 

supervise the installation and field testing of all equipment furnished under this Contract 

and instruct the HVAC SUBCONTRACTOR 's personnel and the Owner's operating 

personnel in its maintenance and operation as outlined in Division 01.  

H. The electrical room air conditioning units shall be included in the commissioning process 

as outlined in Section 01 91 00 – Building Systems Commissioning.  

1. The electrical room air conditioning units shall be included in the Pre-Startup 

Inspection, Manufacturer Startup, Equipment Functional Performance Test, and 

System Functional Performance Test stages of the commissioning process, with 

documented results included in the commissioning report. 

2. Functional Performance Testing shall demonstrate cooling in both free-cooling 

mode and DX mode. 

I. The manufacturer’s representative shall provide a certification indicating that the 

equipment has been installed and started up in accordance with the manufacturer’s 

requirements, in compliance with warranty conditions, and that the equipment is in 

satisfactory working order. 

J. Provide start-up training of equipment in accordance with Section 23 00 00 – Basic 

HVAC Requirements and Section 01 79 00 – Instruction of Owner’s Personnel. Provide 

services of manufacturer’s technical representative for four hours to instruct Owner’s 

Personnel in operation and maintenance of units. 
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1.06 SCHEDULES ON DRAWINGS 

A. In general, all capacities of equipment and motor and starter characteristics are shown in 

schedules on the Drawings. Reference shall be made to the schedules for such 

information. The capacities shown are minimum capacities. Variations in capacities of 

the scheduled equipment supplied under this Contract will be permitted only with the 

written approval of the Engineer. 

1.07 APPLICABLE REFERENCES & PUBLICATIONS 

A. All work and materials shall be in full accordance with the latest State/Commonwealth 

rules and regulations or publications including those of the State/Commonwealth Fire 

Marshall, the International Mechanical and Energy Codes, and all local codes. Nothing in 

the Plans and/or Specifications shall be construed to permit work not conforming to the 

above codes, rules and regulations. 

B. All equipment, materials and installations shall conform to the requirements of the most 

recent edition with latest revisions, supplements and amendments of the following, as 

applicable: 

1. Air Conditioning, Heating, and Refrigeration Institute (AHRI) 

2. Air Moving and Conditioning Association (AMCA) 

3. American Society of Heating, Refrigerating and Air Conditioning Engineers, Inc. 

(ASHRAE) 

4. American National Standards Institute (ANSI) 

5. American Society for Testing and Materials (ASTM) 

6. National Electric Code (NEC) 

7. NFPA 90A - Air Conditioning and Ventilation Systems 2019 edition 

8. International Mechanical Code Current edition in force. 

9. State/Commonwealth and local codes, ordinances and statutes 

10. Underwriters Laboratories (UL) 

1.08 SUBMITTALS 

A. No equipment shall be fabricated or delivered until the receipt of approved shop 

drawings from the Owner or Owner's approved representative. The HVAC 

SUBCONTRACTOR shall submit shop drawings and other information in accordance 

with the requirements of Section 01 33 00 − Submittal Procedures and Section 01 77 19 

− Closeout Requirements. 
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B. The HVAC SUBCONTRACTOR shall be responsible for all added expense due to his 

choice of equipment, materials or construction methods. 

C. Equipment manufacturer shall provide the following information with each shop 

drawing/product data submission: 

1. Dimensioned arrangement drawings for each unit including a plan and elevation 

view of the assembled unit with overall dimensions, O&M clearance requirements, 

lift points, unit shipping split locations and dimensions, installation and operating 

weights, and installation, operation and service clearances.   

2. All electrical, piping, and ductwork requirements, including sizes, connection 

locations, and connection method recommendations.   

a. Include point-to-point wiring diagrams showing power distribution to all 

internal components as well as external connections by others.   

b. Include internal point-to-point refrigerant system diagrams for all factory 

installed components as well as field-installed components.   

3. Each component of the unit shall be identified, and mechanical specifications shall 

be provided for unit and accessories describing construction, components, and 

options.  Include materials of construction, coating information, and dimensioned 

drawings of major components including but not limited to: enclosures, curbs, fans, 

dampers, motors, coils, compressors, condensers, controllers, sensors, etc. 

4. Report unit performance ratings in accordance with ANSI/AHRI-1630. 

5. All performance data, including capacities and airside and waterside pressure 

drops, for components.  

6. Fan curves shall be provided for fans with the design operating points indicated. 

Data shall be corrected to actual operating conditions, temperatures, fan 

efficiencies, fan brake horsepower, noise, and altitudes. 

7. Copies of the manufacturer’s specifications of type, size, performance 

characteristics, efficiency, installation instructions, and detailed drawings for 

vibration isolators. 

8. Details of corrosion resistance coatings.  

9. Weights of all components, assembled weight of units and approximate total 

shipping weight. 

10. System Controls: 
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a. Control panel layout drawings indicating dimensions and device layout for 

panel mounted devices, sub-panel mounted devices and internal 

components. 

b. Wiring schematics indicating factory installed wiring as well as field installed 

interconnection wiring between control panels, and remote mounted 

equipment. 

c. Catalog data for all control panel components including but not limited to 

enclosures, controllers, starters, pilot lights, selector switches, pushbuttons, 

etc. 

d. Catalog data for all field devices include but not limited to temperature 

sensors, humidity sensors, smoke detectors, flow measurement devices, 

duct pressure sensors, etc.  

11. Example unit nameplate data sheets. 

12. Motor nameplate data sheets. 

D. The equipment manufacturer shall provide appropriate sets of submittals as referenced 

in the General Conditions and shall submit to the Owner electronic copies of the IOM. 

E. Submittal shall include a list of all technical exceptions, indicating justification for 

exception or equivalency.  Specified requirements that are not included in the list of 

technical exceptions are inferred to be compliance with specification.  

F. Informational Submittals to be submitted during startup: 

1. Shop test results. 

2. Spare parts list. 

3. Lubricant list. 

4. Balancing Reports in accordance with section 23 05 93 for HVAC Systems 

Balancing. 

5. System/Equipment Operations and Maintenance Manual with the following: 

a. Table of contents 

b. Approved equipment shop drawings, incorporating any approval comments, 

modifications made through addendum, and any field modifications made 

after shop drawing approval. 
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c. Manufacturer’s O&M manual with non-applicable information removed or 

struck-out.  Include O&M manuals for internal or field-installed components 

that are integrated into the equipment (i.e.: motors, sensors, controllers, etc). 

d. Internal wiring diagrams. 

e. Internal piping diagrams. 

f. Contact information for local vendors of spare parts and service. 

g. Reports from final inspections and startup. 

PART 2 – PRODUCTS 

2.01 PRECISION CONTROL AIR CONDITIONING UNITS 

A. Subject to compliance with requirements, provide precision control air conditioning 

unit(s) manufactured by one of the following: 

1. Liebert Corporation (Basis of Design). 

2. Or equal 

2.02 FLOOR MOUNTED UPFLOW UNITS – 10 TONS AND LARGER  

A. The precision control air conditioning unit shall be a self-contained factory assembled 

unit with dual cooling systems.  A glycol cooling coil shall be the primary cooling process 

with a backup DX cooling system for when glycol is not available or additional cooling 

capacity is required.  Unit shall supplied be with fans, motors, starters, air filters, glycol 

cooling coil, DX cooling coil, compressors, and controls.  

B. The indoor unit shall have the following built-in components: 

1. Cabinet and Frame Construction: Casing shall be constructed of welded, formed 

sheet metal with powder coating or autophoretic coating to protect against 

corrosion.  Unit shall be designed for shipping splits to facilitate rigging into and 

through small spaces; shipping splits shall be arranged for a blower section, filter 

and coil section, and a compressor section. The exterior panels shall be insulated 

with a minimum 1", 1-1/2 lbs. density fiber insulation. All panels shall have 

concealed captive fasteners and shall be removable for service access. Color 

charts shall be submitted to the Engineer for selection of color. 

2. Fan Section: The fan shall be a direct-drive, plenum type, single inlet, and 

dynamically balanced.  Fan motor shall be electrically commutated and variable 

speed.  The fans shall be located to draw air over the cooling coils to ensure even 

air distribution and maximum coil performance.  The fans shall be housed in 

factory-provided discharge plenum with height of 24”.   
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3. Filters: The filters shall be serviceable from the front of the unit via an access door. 

Filters shall be deep pleated 4" filters with a MERV 8 or a MERV 11 rating. 

4. A stainless steel drain pan shall be provided beneath the cooling coils to collect 

condensate.  

5. The glycol cooling coil shall be constructed of copper tubing with aluminum fins.  It 

shall be located upstream of the DX coil to provide the first method of cooling.  The 

capacity, number of rows, and FPI shall be in accordance with the equipment 

schedule.  The glycol circuit shall have a design pressure of 150 psig. The coil 

shall be furnished with a 2-way modulating valve to control cooling capacity.  

System shall be equipped with a sensor that permits free-cooling when the 

entering glycol temperature is below the return air temperature.  

6. “A”-Frame DX Coil: The evaporator coil shall be constructed of copper tubes and 

aluminum fins. Refrigerant of each system shall be distributed throughout the 

entire coil face area. The capacity, number of rows, and FPI shall be in 

accordance with the equipment schedule.  The DX coil shall be able to provide the 

full cooling capacity of the system or supplement the glycol coil.   

7. The DX system shall be designed for R-407C and shall include two independent 

refrigeration circuits and shall include liquid line filter dryers, refrigerant sight 

glasses with moisture indicator, externally equalized expansion valves, and liquid 

line solenoid valves.   

8. The compressors shall be digital scroll-type with a variable capacity operation 

capacity. Compressor solenoid valve shall unload the compressor and allow for 

variable capacity operation. The compressor shall include a suction gas-cooled 

motor, vibration isolators, thermal overloads, automatic reset high pressure switch 

with lockout after three failures, rotalock service valves, pump down low pressure 

transducer, suction line strainer, and a maximum operating speed of 3500 RPM. 

Compressors shall include crankcase heaters, powered from the indoor unit 

electrical panel. 

9. The thermostatic expansion valve (TXV) shall be externally equalized and 

manually adjustable.  It shall control the flow of liquid refrigerant entering the DX 

coil and shall maintain consistent superheat of the refrigerant vapor at the outlet of 

the evaporator coil over the unit’s operating range.  The TXV shall prevent liquid 

refrigerant from returning to the compressor. 

10. When shown in the schedule, unit shall be furnished with an electric reheat coil.  

Low-watt density, 304/304 stainless steel, finned-tubular electric reheat coils shall 

be capable of maintaining room dry bulb conditions when the system is calling for 

dehumidification. The reheat section shall include UL approved safety switches to 

protect the system from overheating.  The reheat elements shall be removable 

from the front of the cabinet. 
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11. When shown in the schedule, unit shall be furnished with an infrared humidifier.  

Humidifier shall utilize high intensity quartz lamps mounted above and out of the 

water supply.  The humidifier pan shall be stainless steel and arranged to be 

removable without disconnecting high-voltage electrical connections.  The 

complete humidifier section shall be pre-piped, ready for field connection to the 

water supply with an adjustable water overfeed to prevent mineral precipitation.  A 

high-water detector shall shut down the humidifier to prevent overflowing.  The 

humidifier shall be removable from the front of the cabinet. 

12. When shown in the schedule, unit shall be furnished with a condensate pump.  

Condensate pump with dual float switch condensate alarm. Relay terminals 

located in field wiring compartment for remote indication. The condensate pump 

shall have a minimum capacity of 145 GPH at 20 ft. head. It shall be complete with 

integral dual-float switches, pump-and-motor assembly and reservoir. The 

secondary float shall send a signal to the local alarm and shut down the unit upon 

high water condition. 

13. When shown in the schedule, unit shall be furnished with a smoke sensor.  The 

smoke sensor shall immediately shut down the environmental control system and 

activate the alarm system when activated. The smoke sensor shall be mounted in 

the electrical panel with the sensing element in the return air compartment. The 

smoke sensor is not intended to function as or replace any room smoke detection 

system that may be required by local or national codes. The smoke sensor shall 

include a supervision contact closure. 

14. Unit shall be provided with a factory-mounted and wired disconnect switch suitable 

for lock-out/tag-out safety programs.  The electrical system shall provide at least 

65,000A SCCR.    

15. Indoor unit controls:  

a. The control processor shall be microprocessor based with a 7-inch, high-

definition, capacitive, color touchscreen display and shall be mounted in an 

ergonomic housing. The display and housing shall be viewable while the unit 

panels are open or closed.  

b. The controls shall be menu driven, displaying user menus for: active alarms, 

event log, graphic data, unit view/status overview (including the monitoring of 

room conditions, operational status in % of each function, date and time), 

total run hours, various sensors, display setup, and service contacts. A 

password shall be required to make system changes within the service 

menus.  

c. Service menus shall include: setpoint, standby settings (lead/lag) 

timers/sleep mode, alarm setup, sensor calibration, maintenance/wellness 

settings, options setup, system/network setup, auxiliary boards and 
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diagnostics/service mode. A password shall be required to access the 

advanced menus, which include the factory settings and password menus. 

d. Compressor Short Cycle Control – Prevents compressor short-cycling and 

needless compressor wear. 

e. System Auto Restart – The auto restart feature will automatically restart the 

system after a power failure. Time delay is programmable. 

f. Sequential Load Activation – On initial startup or restart after power failure, 

each operational load is sequenced with a minimum of one second delay to 

minimize total inrush current. 

g. Controller shall be provided with a ground-fault-isolated RS-485 connection 

with Modbus, BACnet, and Modbus IP protocols for communication with a 

Building Management System. Controller shall also be provided with a 

ground-fault-isolated 10/100 baseT Ethernet connection with SNMP and 

HTTP interfaces.   

2.03 FLOOR MOUNTED UPFLOW UNITS – 8 TONS AND SMALLER  

A. The precision control air conditioning unit shall be a self-contained factory assembled 

unit with dual cooling systems.  A glycol cooling coil shall be the primary cooling process 

with a backup DX cooling system for when glycol is not available or additional cooling 

capacity is required.  Unit shall be supplied with fan, motors, starters, air filters, glycol 

cooling coil, DX cooling coil, compressor, and controls.  

B. The indoor unit shall have the following built-in components: 

1. Cabinet and Frame Construction: Casing shall be constructed of welded, formed 

sheet metal with powder coating or autophoretic coating to protect against 

corrosion.  The cabinet shall be designed such that all components are serviceable 

and removable using the front and right side of the cabinets. The exterior panels 

shall be insulated with a minimum 1", 1-1/2 lbs. density fiber insulation. All panels 

shall have concealed captive fasteners and shall be removable for service access.  

2. Fan Section: The fans shall be direct-drive, plug type, backward curved aluminum 

blades, and dynamically balanced.  Fan motor shall be electrically commutated 

and variable speed.  The fans shall be located to draw air over the cooling coils to 

ensure even air distribution and maximum coil performance.  The fans shall be 

housed in factory-provided discharge plenum with height of 24”.   

3. Filters: The filters shall be serviceable from the front of the unit via an access door. 

Filters shall be deep pleated 2" filters with a MERV 8 or a MERV 11 rating. 

4. A stainless steel drain pan shall be provided beneath the cooling coils to collect 

condensate.  
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5. The glycol cooling coil shall be constructed of copper tubing with aluminum fins.  It 

shall be located upstream of the DX coil to provide the first method of cooling.  The 

capacity, number of rows, and FPI shall be in accordance with the equipment 

schedule.  The glycol circuit shall have a design pressure of 150 psig. The coil 

shall be furnished with a 2-way modulating valve to control cooling capacity.  

System shall be equipped with a sensor that permits free-cooling when the 

entering glycol temperature is below the return air temperature.  

6. The tilted-slab evaporator coil shall be constructed of copper tubes and 

hydrophilic-coated aluminum fins. Refrigerant of each system shall be distributed 

throughout the entire coil face area. The capacity, number of rows, and FPI shall 

be in accordance with the equipment schedule.  The DX coil shall be able to 

provide the full cooling capacity of the system or supplement the glycol coil.   

7. The DX system shall be designed for R-410A and shall include one refrigeration 

circuit with liquid line filter dryers, refrigerant sight glasses with moisture indicator, 

expansion valve, pressure safety switches, and liquid line solenoid valves.  The 

evaporator refrigerant piping shall be filled with a refrigerant holding charge and 

spun shut.  Field relief of the Schrader valve shall indicate a leak-free system.   

8. The compressors shall be scroll-type with a variable capacity operation capacity. 

Compressor solenoid valve shall unload the compressor and allow for variable 

capacity operation. The compressor shall include a suction gas-cooled motor, 

vibration isolators, thermal overloads, automatic reset high pressure switch with 

lockout after three failures, rotalock service valves, pump down low-pressure 

transducer, suction line strainer, and a maximum operating speed of 3500 RPM.  

Compressors shall include crankcase heaters, powered from the indoor unit 

electrical panel. 

9. The thermostatic expansion valve (TXV) shall be externally equalized and 

manually adjustable.  It shall control the flow of liquid refrigerant entering the DX 

coil and shall maintain consistent superheat of the refrigerant vapor at the outlet of 

the evaporator coil over the unit’s operating range.  The TXV shall prevent liquid 

refrigerant from returning to the compressor. 

10. When shown in the schedule, unit shall be furnished with an electric reheat coil.  

Low-watt density, 304/304 stainless steel, finned-tubular electric reheat coils shall 

be capable of maintaining room dry bulb conditions when the system is calling for 

dehumidification. The reheat section shall include UL approved safety switches to 

protect the system from overheating.  The reheat elements shall be removable 

from the front of the cabinet. 

11. When shown in the schedule, unit shall be furnished with an infrared humidifier.  

Humidifier shall utilize high intensity quartz lamps mounted above and out of the 

water supply.  The humidifier pan shall be stainless steel and arranged to be 

removable without disconnecting high-voltage electrical connections.  The 
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complete humidifier section shall be pre-piped, ready for field connection to the 

water supply with an adjustable water overfeed to prevent mineral precipitation.  A 

high-water detector shall shut down the humidifier to prevent overflowing.  The 

humidifier shall be removable from the front of the cabinet. 

12. When shown in the schedule, unit shall be furnished with a condensate pump.  

Condensate pump with dual float switch condensate alarm. Relay terminals 

located in field wiring compartment for remote indication. The condensate pump 

shall have a minimum capacity of 145 GPH at 20 ft. head. It shall be complete with 

integral dual-float switches, pump-and-motor assembly and reservoir. The 

secondary float shall send a signal to the local alarm and shut down the unit upon 

high water condition. 

13. When shown in the schedule, unit shall be furnished with a smoke sensor.  The 

smoke sensor shall immediately shut down the environmental control system and 

activate the alarm system when activated. The smoke sensor shall be mounted in 

the electrical panel with the sensing element in the return air compartment. The 

smoke sensor is not intended to function as or replace any room smoke detection 

system that may be required by local or national codes. The smoke sensor shall 

include a supervision contact closure. 

14. Unit shall be provided with a factory-mounted and wired disconnect switch suitable 

for lock-out/tag-out safety programs.  The electrical system shall provide at least 

65,000A SCCR.    

2.04 INDOOR UNIT CONTROLS 

A. The control processor shall be microprocessor based with a 7-inch, high-definition, 

capacitive, color touchscreen display and shall be mounted in an ergonomic housing. 

The display and housing shall be viewable while the unit panels are open or closed.  

B. The controls shall be menu driven, displaying user menus for: active alarms, event log, 

graphic data, unit view/status overview (including the monitoring of room conditions, 

operational status in % of each function, date and time), total run hours, various sensors, 

display setup, and service contacts. A password shall be required to make system 

changes within the service menus.  

C. Service menus shall include: setpoint, standby settings (lead/lag) timers/sleep mode, 

alarm setup, sensor calibration, maintenance/wellness settings, options setup, 

system/network setup, auxiliary boards and diagnostics/service mode. A password shall 

be required to access the advanced menus, which include the factory settings and 

password menus. 

D. Controller shall be provided with a ground-fault-isolated RS-485 connection with 

Modbus, BACnet, and Modbus IP protocols for communication with a Building 

Management System. Controller shall also be provided with a ground-fault-isolated 

10/100 baseT Ethernet connection with SNMP and HTTP interfaces.   
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E. Unit alarms shall be annunciated via audio and visual cues, clearly displayed on the 

screen, automatically recorded in the event log, and communicated to the owner’s 

Building Management System.  Alarm conditions shall include: 

1. High / Low Space Temperature 

2. High / Low Space Humidity 

3. Fan Fault 

4. Change Filters 

5. Loss of Air Flow 

6. Loss of Power 

7. Compressor Overload 

8. Humidifier Problem 

9. High Refrigerant Head Pressure 

10. Low Refrigerant Suction Pressure 

11. Custom notifications such as: under floor leak, smoke detected, standby unit 

operating 

F. Additional control features shall include: 

1. Compressor Short Cycle Control – prevents compressor short-cycling and 

needless compressor wear. 

2. System Auto Restart –restarts the system after a power failure. Time delay is 

programmable. 

3. Sequential Load Activation – on initial startup or restart after power failure, each 

operational load is sequenced with a minimum of one second delay to minimize 

total inrush current. 

4. Low Pressure Monitoring – compressor circuit to shut down to prevent equipment 

damage due to low suction pressure.  Low pressure alarm condition reported via 

controller.   

5. Winter Time Delay – to assist compressor starting during low ambient 

temperatures, low refrigerant pressure alarm is ignored when compressor starts 

during cold weather.  After delay lapses, the Low Pressure Monitoring feature shall 

shut down circuit and report a low pressure alarm. 
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6. Advanced Freeze Protection – refrigerant circuit pressures is monitored to 

modulate fan and compressor to prevent coil freezing if circuit pressure drops.  

Freeze condition alarm reported via controller.   

7. Refrigerant Pressure Transducer Failure – low pressure transducers are monitored 

for functionality.  If transducer failure is sensed, has been disconnected, shorted, 

or the reading goes out of range, the corresponding refrigerant circuit shall be 

disabled and an alarm is reported via the controller. 

8. Oil Return Protection – controller shall monitor compressor operation and staging 

to ensure that liquid and hot gas velocities are maintained for proper oil return to 

compressor. 

9. Digital Scroll High Temperature Protection – controller shall monitor digital scroll 

temperature during operation.  If temperature reaches alarm limit, compressor 

shall be locked out for 30 minutes and an alarm shall be reported via the controller.  

After initial lockout, controller shall continue to monitor compressor temperature 

during the off-cycle and re-enable the circuit once a safe operating temperature is 

reached and the 30 minutes has lapsed.  Controller shall store the number of high 

temperature trips in the event log. 

10. Digital Scroll Sensor Failure – controller shall monitor the status of the digital scroll 

sensors. If the controller senses that the thermistor is disconnected, shorted, or the 

reading goes out of range, an alarm shall be reported via the controller.   

11. Compressor Sequencing – the controller shall allow the user to select either 

compressor as the permanent lead compressor or to allow the controller to 

automatically alternate the compressors for equal run time.   

12. Compressor High and Low Temperature Limit Protection – controller shall monitor 

the return air to ensure that the compressors are operated within the 

manufacturer’s defined window.  If the return air temperature deviates from the 

allowable window the controller shall automatically adjust to prevent damage to the 

cooling unit or reduction of its reliability. 

13. Compressor Run Time Monitoring – the controller shall log the following 

information: 

a. Number of compressor starts 

b. Run hours 

c. Average run time 

d. Starts per day 

e. Starts per day worst 
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f. Number of high-pressure alarms and operating phase during which alarm 

occurred 

g. Number of low-pressure alarms and operating phase during which alarm 

occurred 

h.  Number of compressor overloads 

14. Manual Compressor Disablement – user shall have the ability to disable 

compressor operation use a set of either normally open or normally closed dry 

contacts tied directly to the controller or through remote monitoring.   

15. Manual Compressor Operation – user shall be able to operate each compressor 

manually from the local display.  User shall also be able to energy refrigeration 

components include: liquid line solenoid valves, compressor contactors, electronic 

expansion valves, and adjust capacity for troubleshooting or repair.  The controller 

shall monitor the compressor during manual operation and shall shut down 

compressor if needed to prevent electrical or mechanical damage. 

16. Flooded Start Protection – the controller shall isolate each compressor through a 

dedicated circuit liquid line solenoid valve and/or electronic expansion valve.  

These devices, combined with an integral compressor check valve and crankcase 

heater shall help ensure refrigerant does not migrate/carry oil out of the 

compressor case during off cycles. 

17. Compressor Dehumidification – user shall be able to specify which compressor is 

used for dehumidification.  

2.05 AIR-COOLED CONDENSERS  

A. The condenser shall be designed to reject waste heat to outdoor air and to control 

refrigerant head pressures as indoor equipment and outdoor ambient conditions change.  

The condenser shall be a factory assembled unit, complete with integral electrical panel 

designed for outdoor installation.   

B. The condenser shall utilize microchannel coils, direct driven propeller fans with individual 

motors, electrical controls, housing, and mounting legs.  The condenser shall provide 

positive refrigerant head pressure control to the indoor cooling unit by adjusting the heat 

rejection capacity.   

C. The condenser shall be constructed of galvanized steel framing with an aluminum sheet 

cabinet.  Access doors shall be provided on two sides of each coil section to permit coil 

cleaning.   

D. The condenser coil shall be constructed of aluminum microchannel tubs, fins, and 

manifolds.  Tubes shall be flat and contain multiple, parallel flow microchannels and 

span between aluminum headers.  Full depth louvered aluminum fins shall fill spaces 
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between the tubes.  Tubes, fins, and aluminum headers shall be brazed to for a 

complete refrigerant heat exchanger coil.  Copper stub pipes shall be electric resistance 

welded to aluminum coils and joints protected with polyolefin to seal joints from corrosive 

environmental elements.  Coil assemblies shall be factory leak tested to a minimum of 

300 psig.  Hot gas and liquid lines shall be copper and shall be braded using nitrogen 

gas flow to the stub pipes with spun closed ends for in-field piping connections.  

Complete coil and piping assembly shall be filled and sealed with an inert gas holding 

charge for shipment.   

E. The condenser fan assembly shall be furnished with an external rotor motor, fan blades, 

and hand/finger guard.  Fan blades shall be constructed of cast aluminum or glass 

reinforced polymeric material.  Fan guards shall be heavy gauge, closed-mesh steel 

wire, coated with a black, corrosion-resistant finish.  Fan terminal blocks shall be housed 

in an IP54 enclosure on fan motor.  Fan assemblies shall be factory balanced and tested 

before shipment.   

F. The condenser fans shall utilize electronically commutated motors for variable speed 

operation with permanently lubricated bearings.   The EC motors shall be furnished with 

internal overload protection through built-in electronics.  Each EC fan motor shall have a 

built-in controller and communication module linked via RS-485 communication wired 

from each fan to the controller, allowing each fan to receive and respond to precise fan 

speed inputs from the controller.   

G. Condenser power and controls: 

1. Condenser shall be provided with a factory-mounted and wired disconnect switch 

suitable for lock-out/tag-out safety programs.  The electrical panel enclosure shall 

be NEMA 3R rated.  The electrical system shall provide at least 65,000A SCCR.    

2. The control board shall receive signals from refrigerant and ambient temperature 

thermistors and refrigerant pressure transducers.  The control board shall 

communicate directly with the indoor unit controller via field-supplied CANbus 

communication wiring and via field-supplied low voltage interlock wiring.  The 

control board shall use sensor and communication inputs to maintain refrigerant 

pressure by controlling each EC motor on a refrigerant circuit to the same speed.  

2.06 REFRIGERANT ACCESSORIES 

A. The HVAC SUBCONTRACTOR shall supply and install expansion valve, sight glass, 

shut-off valves, hot gas bypass regulator valve, solenoid valves, strainers, drier and any 

other refrigerant system accessories required for a complete installation. 
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PART 3 – EXECUTION 

3.01 SHIPPING 

A. Paper copies of the IOM shall also be shipped with each unit. 

B. The manufacturer shall identify all shipments with the order number. Enough information 

shall be provided with each shipment to enable the HVAC SUBCONTRACTOR to 

confirm the receipt of units when they are received. For parts too small to mark 

individually, the manufacturer shall place them in containers. 

C. After loading the equipment for shipment, the manufacturer shall contact the shipping 

contact on the order and provide the name of the carrier, description of equipment, order 

number, shipping point, and date of shipment. 

D. The HVAC SUBCONTRACTOR shall not install damaged items until repairs are made in 

accordance with manufacturer's written instructions and approval by Engineer.   

1. Only minor repair work will be permitted in the field.   

2. All damaged items requiring remedial work shall be returned to the manufacturer 

for repair or replacement. 

3.02 ON-SITE STORAGE 

A. If equipment is to be stored for a period of time prior to installation, the HVAC 

SUBCONTRACTOR shall remove all stretch or shrink wrap from units upon receipt to 

prevent unit corrosion and shall either place the units in a controlled indoor environment 

or shall cover the units with canvas tarps and place them in a well-drained area. 

Covering units with plastic tarps shall not be acceptable. 

B. The HVAC SUBCONTRACTOR shall verify that the electrical room is ready to receive 

work and the opening dimensions are as indicated on the shop drawings and contract 

documents. 

C. The HVAC SUBCONTRACTOR shall verify that the proper power supply is available 

prior to starting of the fans, including a phase rotation verification on the feeder. 

3.03 INSTALLATION 

A. Installation shall meet or exceed all applicable federal, state/commonwealth and local 

requirements, referenced standards and conform to codes and ordinances of authorities 

having jurisdiction.  

B. All installation shall be in accordance with manufacturer’s published recommendations.  
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C. Install precision air-conditioning units level and plumb, maintaining manufacturer's 

recommended clearances.  The manufacturer shall provide all screws and gaskets for 

joining of sections in the field. 

D. Water and Drainage Connections: Comply with applicable requirements in Division 23 

piping installation sections. Provide adequate connections for condensate drain, and 

humidifier flushing system. Pipe condensate to nearest floor drain unless drawings 

indicate alternate pipe routing. 

E. Install pre-charged refrigerant line sets per factory installation guidelines and per routing 

shown on drawings. Install refrigerant sight glass, shut-off and service valves and 

accessories and test all pipe joints and connections. Repair all leaks and charge 

complete system with correct refrigerant to factory specifications. 

F. Insulate all refrigerant lines and protect exterior insulation with jacketing. 

G. The indoor precision air conditioning unit(s) shall be connected and placed in proper 

working order in accordance with the manufacturer’s instructions and details. The HVAC 

SUBCONTRACTOR shall furnish and install interconnecting wiring and conduits 

between all low voltage factory field mounted devices and the unit. 

H. The HVAC SUBCONTRACTOR shall verify that the following items have been 

completed prior to scheduling the manufacturer's final inspection and start up: 

1. All isolated components have had their shipping restraints removed and the 

components have been leveled. 

2. On all field-joined units, that all interconnections have been completed, i.e., 

electrical and control wiring, piping, casing joints, bolting, welding, etc. 

3. All water and steam piping connections have been completed and hydrostatically 

tested and all water flow rates have been set in accordance with the capacities 

scheduled on the Drawings. 

4. All ductwork connections have been completed and all ductwork has been leak 

tested for its intended service. 

5. All power wiring, including motor starters and disconnects, serving the unit has 

been completed. 

6. All automatic temperature and safety controls have been completed. 

7. All shipping materials have been removed. 

8. Clean filter media has been installed in the units. 
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3.04 MANUFACTURER’S FINAL INSPECTION AND START UP SERVICE 

A. Refer to sections 23 05 93 – HVAC Balancing and 01 91 00 – Building System 

Commissioning for additional details regarding startup, testing, and balancing 

requirements.   

B. After the Manufacturer’s factory-trained and factory-employed service technician shall 

startup units. The manufacturer Technical Representative’s services shall include the 

following site visits: 

 

Service 
Total 
Days 

No. of 
Trips 

Remarks 

Installation Checkout 1 1 
In accordance with Section 01 91 00 – 

Building Systems Commissioning 

Startup and Testing 2 2 

In accordance with Section 23 05 93 – 

HVAC Balancing and Section 01 91 00 – 

Building Systems Commissioning 

Training 1 1 
In accordance with Section 01 79 00 – 

Instruction of Owner’s Personnel 

C. The AUTOMATIC TEMPERATURE CONTROLS SUB-SUBCONTRACTOR shall be 

scheduled to be at the job site at the time of the equipment start up and to check all 

control sequences. 

D. The HVAC SUBCONTRACTOR, shall perform the following tests and services and 

submit a report outlining the results: 

1. Record date, time, and person(s) performing service. 

2. Check all motor and starter power lugs and tighten as required. 

3. Verify all electrical power connections. 

4. Conduct a start-up inspection per the manufacturer's recommendations. 

5. Energize fan motors and verify that motor FLA is within manufacturer’s tolerance 

of nameplate FLA for each phase. 

6. Record fan motor voltage and amperage readings. 

7. Check fan rotation and spin wheel to verify that rotation is free and does not rub or 

bind. 

8. Check fan for excessive vibration. 

9. If so equipped, check V belt drive for proper tension and alignment. Tighten the 

belts in accordance with the manufacturer's directions. Check belt tension during 

the second and seventh day's operation and re-adjust belts, as may be required, 

to maintain proper tension as directed by the manufacturer. 
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10. Remove all foreign loose material in ductwork leading to and from the fan and in 

the fan itself. 

11. Disengage all shipping fasteners on vibration isolation equipment. 

12. Secure all access doors to the fan, the unit and the ductwork. 

13. Switch electrical supply "on" and allow fan to reach full speed. 

14. Physically check each fan at start up and shut down to ensure no abnormal or 

problem conditions exist. 

15. Check entering and leaving air temperatures (dry bulb and wet bulb) and 

simultaneously record entering and leaving chilled water temperatures and flow, 

steam pressures and flow, and outside air temperature. 

16. Check all control sequences. 

3.05 CLEANING 

A. Clean dirt and marks and other debris from exterior of equipment weekly. 

B. Remove debris and waste material resulting from installation weekly. 

3.06 GUARANTEE 

A. All components, parts, and assemblies shall be guaranteed against defects in materials 

and workmanship for a period of one (1) year. The period of such warranties shall start 

on the date the particular equipment is placed in use by the Owner with corresponding 

start-up certification provided by the manufacturer’s technical representative as specified 

herein, provided that the equipment demonstrates satisfactory performance during the 

thirty day operational period after the equipment startup. If the equipment does not 

perform satisfactorily during the thirty day operational period, the start of the warranty 

period will be delayed until the equipment demonstrates proper operation. The 

Equipment Supplier shall repair or replace without charge to the Owner any part of 

equipment which is defective or showing undue wear within the guarantee period, or 

replace the equipment with new equipment if the mechanical performance is 

unsatisfactory; furnishing all parts, materials, labor, etc., necessary to return the 

equipment to its specified performance level. 

END OF SECTION 
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Systems 

DIVISION 23 

HVAC 

(Filed Sub Bid Required) 

 

SECTION 23 81 29  

VARIABLE REFRIGERANT FLOW HEAT PUMP SYSTEMS 

PART 1 – GENERAL 

1.01 FILED SUB-BID REQUIREMENTS 

A. This Section is part of the filed sub-bid for Division 23 – HVAC. See Section 23 00 00. 

1.02 SUMMARY  

A. The HVAC SUBCONTACTOR shall furnish all labor, equipment and material for the 

complete installation of the Variable Refrigerant Flow (VRF) Heat Pump systems as 

indicated on the Drawings and specified herein.  VRF systems for this project shall be 

heat recovery type, capable of some zones operating in heating mode while other zones 

simultaneously operating in cooling mode.   

B. Heating, Ventilating and Air Conditioning systems shall be furnished and installed to 

operate as a system. The HVAC SUBCONTACTOR shall coordinate all requirements 

between manufacturers to ensure unit responsibility and compatibility of the systems. 

C. Work Included Under Other Sections: 

1. 480V, 3-phase power wiring and conduit under Division 26 − Electrical. 

1.03 RELATED SECTIONS 

A. Section 00 72 00 − General Conditions 

B. Section 01 33 00 – Submittal Procedures 

C. Section 01 73 23 – Anchorage and Bracing of Non-Structural Components 

D. Section 01 75 00 − Checkout and Startup Procedures 

E. Section 01 78 23 – Operation and Maintenance Data 

F. Section 01 79 00 – Instruction of Owner’s Personnel 

G. Section 01 91 00 – Building Systems Commissioning 
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H. Section 23 00 00 – Basic HVAC Requirements 

I. Section 23 05 53 – Identification for HVAC 

J. Section 23 05 93 – HVAC Balancing 

K. Section 23 09 00 – HVAC Automatic Temperature Controls 

1.04 SUBMITTALS 

A. The HVAC SUBCONTACTOR shall submit shop drawings on all equipment, accessories 

and appurtenances and all fabrication work or other mechanical and air conditioning 

work required, all in accordance with the requirements of Section 01 33 00 − Submittal 

Procedures. 

B. No equipment shall be fabricated or delivered until the receipt of approved shop 

drawings from the Owner or Owner's approved representative. 

C. Equipment manufacturer shall provide the following information with each shop 

drawing/product data submission: 

1. Dimensioned arrangement drawings for each unit including a plan and elevation 

view of the assembled unit with overall dimensions, O&M clearance requirements, 

lift points, unit shipping split locations and dimensions, installation and operating 

weights, and installation, operation and service clearances.   

2. All electrical, piping, and ductwork requirements, including sizes, connection 

locations, and connection method recommendations.   

a. Include point-to-point wiring diagrams showing power distribution to all 

internal components as well as external connections by others.   

b. Include internal point-to-point refrigerant system diagrams for all factory 

installed components as well as field-installed components.   

3. Each component of the unit shall be identified, and mechanical specifications shall 

be provided for unit and accessories describing construction, components, and 

options.  Include materials of construction, coating information, and dimensioned 

drawings of major components including but not limited to: enclosures, curbs, fans, 

dampers, motors, coils, compressors, controllers, sensors, etc. 

4. Report unit performance ratings in accordance with ANSI/AHRI-1230. 

5. Copies of the manufacturer’s specifications of type, size, performance 

characteristics, efficiency, installation instructions, and detailed drawings for 

vibration isolators. 

6. Details of corrosion resistance coatings.  
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7. Weights of all components, assembled weight of units and approximate total 

shipping weight. 

8. System Controls: 

a. Control panel layout drawings indicating dimensions and device layout for 

panel mounted devices, sub-panel mounted devices and internal 

components. 

b. Wiring schematics indicating factory installed wiring as well as field installed 

interconnection wiring between control panels, and remote mounted 

equipment. 

c. Catalog data for all field devices. 

9. Example unit nameplate data sheet. 

10. Motor nameplate data sheet. 

D. The equipment manufacturer shall provide appropriate sets of submittals as referenced 

in the General Conditions and shall submit to the Owner electronic copies of the IOM. 

E. Submittal shall include a list of all technical exceptions, indicating justification for 

exception or equivalency.  Specified requirements that are not included in the list of 

technical exceptions are inferred to be compliance with specification.  

F. Informational Submittals to be submitted during startup: 

1. Shop test results. 

2. Spare parts list. 

3. Lubricant list. 

4. Balancing Reports in accordance with section 23 05 93 for HVAC Systems 

Balancing. 

5. System/Equipment Operations and Maintenance Manual with the following: 

a. Table of contents 

b. Approved equipment shop drawings, incorporating any approval comments, 

modifications made through addendum, and any field modifications made 

after shop drawing approval. 

c. Manufacturer’s O&M manual with non-applicable information removed or 

struck-out.  Include O&M manuals for internal or field-installed components 

that are integrated into the equipment (i.e.: motors, sensors, controllers, etc). 
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d. Internal wiring diagrams. 

e. Internal piping diagrams. 

f. Contact information for local vendors of spare parts and service. 

g. Refer to section 01 78 23 – Operation and Maintenance Data for additional 

requirements. 

6. Manufacturer’s Installation and Startup Certification 

1.05 DELIVERY, STORAGE AND HANDLING 

A. Deliver, store, protect and handle products to the Project Site under the provisions of 

Division 01. 

B. Store in clean dry place and protect from weather and construction traffic. Handle 

carefully to avoid damage to components, enclosures and finish. 

C. Protect openings in casing and seal them with plastic wrap to keep dirt and debris. 

Protect coils from entry of dirt and debris with pipe caps or plugs. 

1.06 EXTRA MATERIALS 

A. Provide one additional set of filters for each unit, packaged for storage. Tag products to 

identify associated unit. 

1.07 SCHEDULES ON DRAWINGS 

A. In general, all capacities of equipment and motor and starter characteristics are shown in 

schedules on the Drawings. Reference shall be made to the schedules for such 

information. The capacities shown are minimum capacities. Variations in capacities of 

the scheduled equipment supplied under this Contract will be permitted only with the 

written direction of the Engineer. 

1.08 APPLICABLE REFERENCES & PUBLICATIONS 

A. All equipment, materials and installations shall conform to the requirements of the most 

recent edition with latest revisions, supplements and amendments of the following, as 

applicable: 

1. Air-Conditioning, Heating, and Refrigeration Institute (AHRI) 

2. Air Moving and Conditioning Association (AMCA) 

3. American Society of Heating, Refrigerating and Air Conditioning Engineers, Inc. 

(ASHRAE) 
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4. National Electric Code (NEC) 

5. NFPA 90A − Air Conditioning and Ventilation Systems 2009 edition 

6. State/Commonwealth and local codes, ordinances and statutes 

7. Underwriters Laboratories (UL) 

8. Others as designated in the specifications. 

1.09 QUALITY ASSURANCE 

A. Manufacturer Qualifications: Company specializing in manufacturing the products 

specified in this Section with minimum five (5) years of documented experience, who 

issues complete catalog data on total product.  

B. All material and equipment shall be the latest design, new, not deteriorated, and the first 

quality standard product of manufacturers regularly engaged in the production of such 

material and equipment. 

C. When two or more units of the same class of material or equipment are required, they 

shall be products of a single manufacturer. 

D. All work shall be performed in a neat and workmanlike manner by workers skilled in their 

respective trades, and all materials and equipment shall be installed as recommended 

by the manufacturers and in accordance with specified codes and standards. 

E. Touch up and/or repaint to match original factory finishes or specially applied corrosion 

resistant coatings for all finished or painted equipment and materials which are 

scratched or marred during shipment or installation. 

F. The VRF systems shall be included in the commissioning process as outlined in Section 

01 91 00 – Building Systems Commissioning.  

1. The VRF systems shall be included in the Pre-Startup Inspection, Manufacturer 

Startup, Equipment Functional Performance Test, and System Functional 

Performance Test stages of the commissioning process, with documented results 

included in the commissioning report. 

G. The manufacturer’s representative shall provide a certification indicating that the 

equipment has been installed and started up in accordance with the manufacturer’s 

requirements, in compliance with warranty conditions, and that the equipment is in 

satisfactory working order. 

H. Provide start-up training of equipment in accordance with Section 23 00 00 – Basic 

HVAC Requirements and Section 01 79 00 – Instruction of Owner’s Personnel. Provide 
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services of manufacturer’s technical representative for four hours to instruct Owner’s 

Personnel in operation and maintenance of units. 

PART 2 – PRODUCTS 

2.01 HEAT RECOVERY VARIABLE REFRIGERANT FLOW HEAT PUMP SYSTEMS 

A. Provide air conditioning unit(s) manufactured by one of the following: 

1. Trane-Mitsubishi City Multi Heat Recovery VRF (Basis of Design). 

2. Daikin. 

3. LG. 

4. Or Approved Equal. 

B. VRF systems shall be designed by manufacturer as a complete system with multiple 

indoor fan coil units (FCU) served by a common outdoor heat pump unit, with branch 

controllers to distribute refrigerant among the FCU’s.  Air conditioning units shall be 

complete package with indoor FCU modules and branch controllers matched with 

outdoor heat pump unit. Controls shall be factory mounted and wired. 

C. VRF system shall meet performance requirements per schedule and be within piping 

limitations & acceptable ambient temperature ranges as described in respective 

manufacturers’ published product catalogs. 

2.02 VRF SYSTEM OUTDOOR HEAT PUMP UNITS 

A. General:  

1. Units shall include inverter-driven hermetic scroll compressors, heat exchanger 

coil, fans and motors, controls and holding charge of nitrogen.  

2. Outdoor unit modules shall be air-cooled, direct expansion (DX), multi-zone units 

used specifically with VRF components described in this section.  The outdoor unit 

modules shall be equipped with a single compressor which is inverter-driven and 

multiple circuit boards—all of which must be manufactured by the branded VRF 

manufacturer.  Each outdoor unit module shall be completely factory assembled, 

piped and wired and run tested at the factory. 

3. Operating range shall be between 115F and 0F in cooling.  System shall be 

rated for 100% of its nominal heating capacity as low as -4F and for 80% of its 

nominal heating capacity as low as -22F.   
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4. For low temperature operation, system shall optimize refrigerant flow by bypassing 

some of the refrigerant to the compressor, such as Mitsubishi-Trane’s Flash 

Injection process.  

5. Outdoor unit shall have a sound rating no higher than 66.5 dB(A) individually or 

69.5 dB(A) twinned.  Units shall have a sound rating no higher than 52 dB(A) 

individually or 55 dB(A) twinned while in night mode operation. Units shall have 5 

levels sound adjustment via dip switch selectable fan speed settings. 

B. Casing:  

1. Unit casing shall be constructed of galvanized steel, bonderized and finished.   

2. Unit shall be tested in compliance with ISO9277 such that no unusual rust shall 

develop after 960 hours of salt spray testing.    

3. Units shall have removable panels which allow access to all major components 

and controls. Panels on outdoor units shall be scratch free at start up.  If a scratch 

occurs the salt spray protection is compromised and the panel shall be replaced 

prior to warranty period expiration. 

C. Fans: 

1. Each outdoor unit module shall be furnished with direct drive, variable speed 

propeller type fan(s) only.  Fans shall be factory set for operation at 0 in. WG 

external static pressure, but capable of normal operation with a maximum of 0.24 

in. WG external static pressure via dipswitch. 

2. All fan motors shall have inherent protection, have permanently lubricated 

bearings, and be completely variable speed. 

3. All fans shall be provided with a raised guard to prevent contact with moving parts. 

D. Outdoor Unit Refrigerant System Components:  

1. Outdoor Coil shall be constructed to provide equal airflow to all coil face surface 

are by means of a 4-sided coil. Outdoor Coil shall be elevated at least 12” from the 

base on the unit to protect coil from freezing and snow build up in cold climates.   

2. The outdoor coil shall be of nonferrous construction with lanced or corrugated 

plate fins on copper tubing.  The coil fins shall have a factory applied corrosion 

resistant blue-fin finish.  Uncoated aluminum coils/fins are not allowed.  The coil 

shall be protected with an integral metal guard. 

3. Each outdoor unit module shall be equipped with only inverter driven scroll 

hermetic compressors, with a turndown range of 15-100%.  Compressors shall be 
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equipment with an internal thermal overload.  Each compressor shall be equipped 

with a multi-port discharge mechanism to eliminate over compression at part load.   

4. The outdoor unit shall have an accumulator with refrigerant level sensors and 

controls. Units shall actively control liquid level in the accumulator via Linear 

Expansion Valves (LEV) from the heat exchanger. 

5. The outdoor unit shall have a high pressure safety switch, over-current protection, 

crankcase heater and DC bus protection. 

6. Crankcase heat shall be provided via induction-type heater utilizing eddy currents 

from motor windings.  Energy-wasting “belly-band” type crankcase heaters are not 

allowed.  

7. Field-installed oil equalization lines between modules are not allowed.  Prior to 

bidding, manufacturers requiring equalization must submit oil line sizing 

calculations specific to each system and module placement for this project. 

8. The outdoor unit shall have a high efficiency oil separator plus additional logic 

controls to ensure adequate oil volume in the compressor is maintained. Oil return 

sequences must be enabled only during extended periods of reduced refrigerant 

flow to ensure no disruption to correct refrigerant flow to individual zones during 

peak loads.  Systems which might engage oil return sequence based on hours of 

operation risk oil return during inopportune periods are not allowed.  Systems 

which rely on sensors (which may fail) to engage oil return sequence are not 

allowed. 

9. Condenser coil shall have active hot gas circuit direct from compressor discharge 

on lowest coil face area to shed defrost condensate away from coil and protect 

from Ice formation after returning to standard heat pump operation.  While in Heat 

Pump operation this lower section of the Outdoor Evaporator coil shall continually 

run hot gas from the compressor discharge to protect the coil from ice buildup and 

coil rupture.   

10. Unit must defrost all circuits simultaneously in order to resume full heating more 

quickly during extreme low ambient temperatures (below 23 °F).  Partial defrost, 

also known as hot gas defrost which allows reduced heating output during defrost, 

is permissible only when ambient temperature is above 23 °F. 

11. While in hot gas defrost the system shall slow the indoor unit fan speed down to 

maintain a high discharge air temperature. Systems that keep fans running in 

same state shall not be allowed as they provide an uncomfortable draft to the 

indoor zone due to lower discharge air temperatures. 

12. In reverse defrost all refrigerant shall be bypassed in the main branch controller 

and shall not be sent out to the indoor units, systems that flow refrigerant through 

indoor units during reverse defrost shall not be allowed.  
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13. Unit shall have prewired plugs for panel heaters in order to prevent any residual 

ice buildup from defrost.  

E. Outdoor Unit Power and Controls: 

1. Unit shall utilize 3-phase power at 460 VAC, 60 Hz. 

2. The control circuit between the indoor units, BC Controller and the outdoor unit 

shall be 24VDC completed using a 2-conductor, twisted pair shielded cable to 

provide total integration of the system. 

3. Outdoor unit shall include Variable Evaporator Temperature or comparable 

method of varying system evaporator (refrigerant) temperature in order to reduce 

compression ratio and power consumption during light load or mild ambient 

temperatures.  Multiple evaporator refrigerant temperature settings shall be 

required in order to optimize efficiency within required system-specific 

performance and installation constraints.  System shall reduce compression ratio 

only when/if all indoor units are within 1.8F of setpoint; reducing compression ratio 

based solely on ambient temperature risks discomfort and is not allowed.  Variable 

Evaporator Temperature or comparable method shall incorporate override or 

disable capability based on external signal to allow for space humidity control or 

load demand. 

4. The unit shall be an integral part of the system & control network described in the 

Controls section, reacting to heating/cooling demand as communicated from 

connected indoor units over the control circuit.  Required field-installed control 

voltage transformers and/or signal boosters shall be provided by the manufacturer. 

5. Each outdoor unit module shall have the capability of 4 levels of demand control 

based on external input. 

2.03 VRF SYSTEM FAN COIL UNITS 

A. Fan coil units shall be completely factory assembled including coil, drain pan, fan motor, 

filters, condensate pump, and controls. Units shall be rated and tested in accordance 

with AHRI Standard 210/240, 340/360. Units shall be UL listed and labeled. 

B. Indoor Coils:  

1. DX coils shall be of nonferrous construction with smooth plate aluminum fins on 

copper tubing.  Tubing shall have inner grooves for high-efficiency heat exchange.  

All tube joints shall be brazed with phos-copper alloy or silver alloy.   

2. Unit shall include a factory-installed linear expansion valve. 

3. Coils shall be pressure tested at the factory. 
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4. Indoor unit and refrigerant pipes shall be charged with dehydrated air before 

shipment from the factory. 

5. Unit shall be provided with drain pan and integral condensate pump.  

C. Indoor Unit Power and Controls: 

1. Unit shall utilize single phase power at 208 VAC, 60 Hz. 

2. Unit shall compensate for the higher temperature sensed by the return air sensor 

compared to the temperature at level of the occupant when in HEAT mode.  

Disabling of compensation shall be possible for individual units to accommodate 

instances when compensation is not required. 

3. Control shall include contacts for control of external heat source.  External heat 

may be energized as second stage with 1.8°F to 9.0°F adjustable deadband from 

set point. 

4. The unit shall include an IR receiver for wireless remote control flexibility. 

5. Unit shall include no less than four (4) digital inputs capable of being used for 

customizable control strategies. 

6. Unit shall include no less than three (3) digital outputs capable of being used for 

customizable control strategies. 

7. A factory-installed drain pan sensor shall provide protection against drain pan 

overflow by sensing a high condensate level in the drain pan. Should this occur the 

control shuts down the indoor unit before an overflow can occur.  A thermistor 

error code will be produced should the sensor activate indicating a fault which 

must be resolved before the unit re-starts. 

D. Four-Way Ceiling Cassette Units: 

1. To be flush-mounted within a 24x24 ceiling grid.  The unit shall be suitable for use 

in plenums in accordance with UL1995 ed 4. 

2. Turbo fan with three-speed settings, statically and dynamically balanced to run on 

a motor with permanently lubricated bearings.   

3. Customizable airflow pattern for two-way, three-way, or four-way flow 

configuration.  

4. The indoor unit vanes shall have 5 fixed positions and a swing feature that shall be 

capable of automatically swinging the vanes up and down for uniform air 

distribution 

5. Integral condensate pump. 
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6. 3-inch ventilation air connection. 

7. Integral condensate pump. 

8. Occupancy sensor capable of adjusting airflow direction and temperature setpoint 

based on presence and location of occupant.   

E. Floor-Mounted Units: 

1. Manufacturer-provided finished casing and discharge grille for exposed 

installation. 

2. One or two sirocco fan(s) with two-speed settings, statically and dynamically 

balanced to run on a motor with permanently lubricated bearings.   

3. Integral condensate pump. 

4. Integral condensate pump. 

F. Wall-Mounted Units: 

1. Manufacturer-provided finished casing and discharge grille for exposed 

installation.   

2. A manually adjustable guide vane shall be provided with the ability to change the 

airflow from side to side.  A motorized air shall provide an automatic change in 

airflow by directing the air up and down to provide uniform air distribution. 

3. Line flow fan with two-speed settings, statically and dynamically balanced to run 

on a motor with permanently lubricated bearings.   

4. Easily removeable, washable filter. 

5. Integral condensate pump. 

G. Above-Ceiling Units: 

1. To be mounted above ceiling grid with supply and return ductwork connections.   

2. Sirocco fan with three-speed settings, statically and dynamically balanced to run 

on a motor with permanently lubricated bearings.  Unit shall feature multiple 

external static pressure settings ranging from 0.14 to 0.60 in. WG. 

3. Integral condensate pump. 

4. Washable filter. 
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2.04 BRANCH CIRCUIT CONTROLLER UNITS 

A. Branch controller shall enable system to provide simultaneous heating and cooling on a 

single outdoor heat pump unit, by allowing either hot gas refrigerant to flow to indoor 

units for heating or subcooled liquid refrigerant to flow to indoor units for cooling.   

B. Branch controller shall have a two-pipe homerun line set to the outdoor heat pump unit 

and a two-pipe line set to each indoor FCU.   

C. Branch controller shall include necessary solenoid valves, linear expansion valves, 

thermocouples, liquid-gas separators, and heat exchangers. 

D. Service shut-off valves shall be factory-installed for each branch to allow service to any 

indoor unit without interruption to overalls system operation.  At least one port-pair shall 

be reserved for future use as an additional FCU or a sub branch circuit controller, fully 

installed and wired with capped service shut-off valves and service port.   

E. Branch controller shall be furnished with an integral resin drain pan and condensate 

pump. 

F. Branch Controller Power and Controls: 

1. Unit shall utilize single phase power at 208 VAC, 60 Hz. 

2. Unit shall be controlled by integral microprocessors. 

3. The control circuit shall be 24VDC completed using a 2-conductor, twisted pair 

shielded cable to provide total integration of the system. 

2.05 OVERALL SYSTEM CONTROLS 

A. The control system shall be self-contained, without connection to the Internet, providing 

a standalone network between indoor units, outdoor units, branch controllers, and a 

central controller.  All necessary equipment, network adapters, network hubs, power 

supplies, and licenses for a self-contained network shall be provided.    

B. VRF Manufacturer’s Centralized Control Network: 

1. The facility shall be provided with a centralized controller for control and monitoring 

of all VRF systems, including the following features:    

a. Programming and modification of all adjustable set points and scheduling for 

all indoor unit zones. 

b. Display of current temperature and any alarms for all indoor unit zones. 

c. Watt-hour measurement of energy consumption for each outdoor unit and its 

associated indoor unit zones. 
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d. System shall be furnished with an operator interface located in a mechanical 

room or the plant control room.   

e. System shall utilize BACnet protocol for communication with the Building 

Management System.   

f. Trane-Mitsubishi AE-200A/AE-50A as Basis of Design. 

2. Each indoor unit shall be furnished with a Remote Controller, including the 

following control features:  

a. Backlit LCD screen. 

b. Onboard temperature, humidity, and occupancy sensors. 

c. Mode selection (cool, heat, dehumidify, fan-only, setback, etc). 

d. Fan speed vane direction selection. 

e. Dual set point and set back selection. 

f. Trane-Mitsubishi Deluxe ME as Basis of Design. 

C. Control system electrical characteristics: 

1. Controller power and communications shall be via a common non-polar 

communications bus and shall operate at 30VDC. 

2. Control wiring shall be installed in a daisy chain configuration from indoor unit to 

indoor unit, to the branch controllers and to the outdoor unit.  Control wiring to 

remote controllers shall be run from the indoor unit terminal block to the controller 

associated with that unit. 

3. Control wiring for centralized controllers shall be installed in a daisy chain 

configuration from outdoor unit to outdoor unit, to the system controllers, to the 

power supply. 

4. Control wiring shall be 2-conductor (16 AWG), twisted, stranded, shielded wire. 

5. Network wiring shall be CAT-5 with RJ-45 connection. 

2.06 REFRIGERANT PIPING 

A. R410A refrigerant with polyolester (POE) oil shall be required for systems. 

B. Refrigerant piping shall be phosphorus deoxidized copper (copper and copper alloy 

seamless pipes) of sufficient radial thickness as defined by the VRF equipment 

manufacturer and installed in accordance with manufacturer recommendations. 
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C. All refrigerant piping must be insulated with ½” closed cell, CFC-free foam insulation  

with flame-Spread Index of less than 25 and a smoke-development Index of less than 50 

as tested by ASTM E 84 and CAN / ULC S-102.  R value of insulation must be at least 3. 

D. Refrigerant line sizing shall be in accordance with manufacturer specifications.  Future 

changes to indoor unit styles or sizes must be possible without resizing/replacing 

refrigerant piping to any other branch devices or indoor units. 

E. Products and Manufacturers:  

1. Service shut-off valves:  

a. Full-ported, ball valve with Shrader valve. 

b. 800 psig rating. 

c. Basis of Design as Diamondback BV-BBSI 

2. Filter-dryer: 

a. Includes filter-dryer shell, isolation ball valves, and check valve. 

b. Filter-dryer shell shall include a relief valve and be suitable for replaceable 

element/core. 

c. Basis of Design as Trane-Mitsubishi PAC-SPRFCS   

F. Refrigerant Piping: 

1. Copper tubing conforming to ASTM B280, dehydrated for refrigerant use, with 

high-temperature soldered joints and wrought copper (400 psig) fittings. 

G. Piping Joints: 

1. Joints between copper tubing and fittings to be high temperature brazed joint using 

phos-copper alloy or silver alloy. Do not use flux. Purge the line with nitrogen to 

prevent scale build up. 

2. Where permitted by local code and equipment manufacturer, HVAC 

SUBCONTACTOR is permitted to request use of alternate joining methods such 

as press fittings.  Information on pressure ratings and compatibility with system 

shall be provided, with documentation from VRF system manufacturer on 

permission of use. 

H. Pre-charged Line Sets: Size per manufacturer's recommendations. 

I. Vent and Test Valves: Angle cap type with seal and outlet caps. 

La
st

 M
od

ifi
ed

: 0
2/

28
/2

02
4 

at
 1

0:
41

A
M

 E
S

T



 

90398-004/February 2024 23 81 29-15  Variable Refrigerant Flow Heat Pump 

Systems 

J. Field Assembled Lines: 

1. Refrigerant piping: 

a. Purge refrigerant piping of all air while connections of refrigerant piping are 

being made. 

1) Shut-off valves. 

2) Connect tank of dry nitrogen to line on back side of valve. 

3) Introduce dry nitrogen into line as refrigerant piping joints are 

successively made up from valve to each condenser. 

2. Testing: 

a. Refrigerant piping systems: Follow general testing guidelines of ASHRAE 

15, except as modified herein. 

b. Pressurize the high and low pressure sides of the piping system after 

completion of the refrigerant piping. 

c. Pressurize at the test pressures specified in ASHRAE 15 for the refrigerant 

type to be used in the system. 

d. Repair any leaks and repeat tests until no further leaks are found and the 

system passes a static leak test at test pressure for a duration of 24 HRS. 

3. Cleaning: 

a. Disconnect suction and discharge lines from compressor for clean up after 

complete system is tested. 

b. Valve or blank off system into three (3) separate systems for purpose of 

cleanup. 

1) Suction side including cooling coils. 

2) Discharge side including air cooled condenser. 

3) Hot gas reheat side including heating DX coils. 

c. Thoroughly clean each system using pumped refrigerant until system is 

proven clean to satisfaction of refrigeration compressor serviceman. 

d. Notify Engineer for a visual inspection of both cleaning process and 

completely cleaned system. 
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4. Evacuation and Drying: 

a. After tests and cleaning have been completed and system proved tight, 

charge each circuit with dry clean refrigerant to gas pressure as 

recommended by the equipment manufacturer. 

b. Evacuate to 100-micron Hg and hold for 72 HRS. 

1) Use laboratory type vacuum pump capable of holding absolute 

pressure of 50-micron Hg. 

2) Check the vacuum with a suitable mercury column gauge. 

c. Admit another drying charge of refrigerant and allow 4 to 6 HRS to absorb 

moisture and install dryer cores. 

d. Use second evacuation to remove all refrigerant and moisture. 

e. After second evacuation, charge system with refrigerant. 

f. Charge the system with refrigerant as required after final evacuation. 

2.07 CONDENSATE DRAIN PIPE 

A. Poly (Vinyl Chloride) Pipe and Fittings: 

1. Pipe: Drain, waste and sanitary pipes and fittings shall be DWV Schedule 40 PVC, 

ASTM D2665.  

2. Joints: Chemical weld with manufacturers recommended solvent. 

2.08 SHOP FABRICATED EQUIPMENT SUPPORT FRAMES 

A. Provide shop fabricated support frames to support equipment.  Supports shall be 

designed specifically for the dead and live loading of equipment, including wind and 

snow/ice loading.  Design, fabrication, and installation of the supports shall be a 

delegated design provided by the HVAC SUBCONTRACTOR in accordance with 

Division 05 – Metals.  

B. A calculation signed and sealed by a Registered Professional Engineer in the 

Commonwealth of Massachusetts shall be provided to verify that the support systems 

are suitably constructed and secured to handle the environmental loading requirements, 

including anchor bolt quantity and depth specified to provide adequate anchorage to roof 

deck. See Section 01 73 23 − Anchorage and Bracing of Non-Structural Components.  

Refer to drawing S-002 for environmental conditions and ASCE-7 for loading.   

C. Support frames anchorage points shall be constructed of standard structural steel HSS, 

WF, and channel members as required for the application.  Subsequent to any welding, 
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support system components shall be galvanized in accordance with Section 05 05 13 - 

Galvanizing.  

D. Dimensional layout of top members and bolt holes shall be coordinated with procured 

equipment for proper anchorage to support framing.  Height shall be as indicated on the 

drawings, providing adequate elevation to maintain open airflow pathways and access to 

maintenance items under snow drift conditions.  

E. Legs of supports shall be provided with flanges for anchor bolting of support frame to 

structure.  Coordinate final location of anchor bolt locations within allowable zones for 

hollow core roof planks, in accordance with roof plank manufacturer requirements. 

F. Coordinate support framing legs and bracing with insulation and flashing requirements 

as required by the roofing supplier.  Any necessary bracing shall not impede flashing of 

legs.   

PART 3 – EXECUTION 

3.01 SHIPPING 

A. Paper copies of the IOM shall also be shipped with each unit. 

B. The manufacturer shall identify all shipments with the order number. Enough information 

shall be provided with each shipment to enable the HVAC SUBCONTACTOR to confirm 

the receipt of units when they are received. For parts too small to mark individually, the 

manufacturer shall place them in containers. 

C. After loading the equipment for shipment, the manufacturer shall contact the shipping 

contact on the order and provide the name of the carrier, description of equipment, order 

number, shipping point, and date of shipment. 

D. The HVAC SUBCONTACTOR shall not install damaged items until repairs are made in 

accordance with manufacturer's written instructions and approval by Engineer.   

1. Only minor repair work will be permitted in the field.   

2. All damaged items requiring remedial work shall be returned to the manufacturer 

for repair or replacement. 

3.02 ON-SITE STORAGE 

A. If equipment is to be stored for a period of time prior to installation, the HVAC 

SUBCONTACTOR shall remove all stretch or shrink wrap from units upon receipt to 

prevent unit corrosion and shall either place the units in a controlled indoor environment 

or shall cover the units with canvas tarps and place them in a well-drained area. 

Covering units with plastic tarps shall not be acceptable. 
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3.03 FIELD EXAMINATION 

A. The HVAC SUBCONTACTOR shall verify that the mechanical room is ready to receive 

work and the opening dimensions are as indicated on the shop drawings and contract 

documents. 

B. The HVAC SUBCONTACTOR shall verify that the proper power supply is available prior 

to starting of the fans, including a phase rotation verification on the feeder. 

3.04 INSTALLATION 

A. Outdoor units shall be curb mounted on factory supplied curb.  Indoor units shall be 

supported by the structure or the floor in accordance with the manufacturer’s installation 

instructions, including vibration isolation. 

B. The HVAC SUBCONTACTOR shall be responsible to coordinate all installation 

requirements with the Owner and the GENERAL CONTACTOR to ensure that a 

complete installation for each unit is being provided. Coordination efforts shall include 

such items as unloading and hoisting requirements, field wiring requirements, field piping 

requirements, field ductwork requirements, requirements for assembly of field-bolted or 

welded joints, and all other installation and assembly requirements. 

C. The manufacturer shall provide all materials for joining of modules in the field. 

D. The HVAC SUBCONTACTOR shall verify that the following items have been completed 

prior to scheduling the manufacturer's final inspection and start up: 

1. All isolated components have had their shipping restraints removed and the 

components have been leveled. 

2. On all field-joined units, that all interconnections have been completed, i.e., 

electrical and control wiring, piping, casing joints, bolting, welding, etc. 

3. All water and steam piping connections have been completed and hydrostatically 

tested and all water flow rates have been set in accordance with the capacities 

scheduled on the Drawings. 

4. All ductwork connections have been completed and all ductwork has been leak 

tested for its intended service. 

5. All power wiring, including motor starters and disconnects, serving the unit has 

been completed. 

6. All automatic temperature and safety controls have been completed. 

7. All dampers are fully operational. 

8. All shipping materials have been removed. 
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9. Clean filter media has been installed in the units. 

3.05 LEVELING 

A. The HVAC SUBCONTACTOR shall level all unit sections in accordance with the unit 

manufacturers’ instructions. The HVAC SUBCONTACTOR shall provide and install all 

necessary permanent shim material to ensure individual sections and entire assembled 

units are level. 

3.06 FINAL INSPECTION AND START UP SERVICE 

A. Refer to sections 23 05 93 – HVAC Balancing and 01 91 00 – Building System 

Commissioning for additional details regarding startup, testing, and balancing 

requirements.   

B. The Manufacturer’s factory-trained and factory-employed service technician shall startup 

units. The manufacturer Technical Representative’s services shall include the following 

site visits: 

 

Service 
Total 
Days 

No. of 
Trips 

Remarks 

Installation Checkout 2 2 
In accordance with Section 01 91 00 – 

Building Systems Commissioning 

Startup and Testing 5 3 

In accordance with Section 23 05 93 – 

HVAC Balancing and Section 01 91 00 – 

Building Systems Commissioning 

Training 2 2 
In accordance with Section 01 79 00 – 

Instruction of Owner’s Personnel 

C. The AUTOMATIC TEMPERATURE CONTROLS SUB-SUBCONTRACTOR shall be 

scheduled to be at the job site at the time of the equipment start up and to check all 

control sequences.  The Manufacturer’s technician shall coordinate with the 

AUTOMATIC TEMPERATURE CONTROLS SUB-SUBCONTRACTOR for all required 

interfaces with the BMS.   

D. The HVAC SUBCONTRACTOR, shall perform the following tests and services and 

submit a report outlining the results: 

1. Record date, time, and person(s) performing service. 

2. Check all motor and starter power lugs and tighten as required. 

3. Verify all electrical power connections. 

4. Conduct a start-up inspection per the manufacturer's recommendations. 

5. Energize fan motors and verify that motor FLA is within manufacturer’s tolerance 

of nameplate FLA for each phase. 
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6. Record fan motor voltage and amperage readings. 

7. Check fan rotation and spin wheel to verify that rotation is free and does not rub or 

bind. 

8. Check fan for excessive vibration. 

9. Remove all foreign loose material in ductwork leading to and from the fan and in 

the fan itself. 

10. Disengage all shipping fasteners on vibration isolation equipment. 

11. Secure all access doors to the fan, the unit and the ductwork. 

12. Switch electrical supply "on" and allow equipment to reach full speed. 

13. Physically check each fan at start up and shut down to ensure no abnormal or 

problem conditions exist. 

14. Check entering and leaving air temperatures (dry bulb and wet bulb) and 

simultaneously record entering and leaving chilled water temperatures and flow, 

steam pressures and flow, and outside air temperature. 

15. Check all control sequences. 

3.07 CLEANING 

A. Clean dirt and marks and other debris from exterior of equipment. 

B.  Remove debris and waste material resulting from installation. 

3.08 WARRANTY 

A. The VRF system units shall be covered by the manufacturer’s limited warranty for a 

period of one (1) year parts and seven (7) year compressor to the original owner from 

date of installation. 

B. Manufacturer shall have a minimum of fifteen (15) years continuous experience 

providing VRF systems in the U.S. market. 

C. All manufacturer technical and service manuals must be readily available for download 

by any local technician should emergency service be required.  Registering and sign-in 

requirements which may delay emergency service reference are not allowed. 

D. The VRF system shall be installed by personnel with extensive installation and service 

training by the manufacturer of the equipment being installed.   
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E. All components, parts, and assemblies shall be guaranteed against defects in materials 

and workmanship for a period of one (1) year. The period of such warranties shall start 

on the date the particular equipment is placed in use by the Owner with corresponding 

start-up certification provided by the manufacturer’s technical representative as specified 

herein, provided that the equipment demonstrates satisfactory performance during the 

thirty day operational period after the equipment startup. If the equipment does not 

perform satisfactorily during the thirty day operational period, the start of the warranty 

period will be delayed until the equipment demonstrates proper operation. The 

Equipment Supplier shall repair or replace without charge to the Owner any part of 

equipment which is defective or showing undue wear within the guarantee period, or 

replace the equipment with new equipment if the mechanical performance is 

unsatisfactory; furnishing all parts, materials, labor, etc., necessary to return the 

equipment to its specified performance level. 

END OF SECTION

La
st

 M
od

ifi
ed

: 0
2/

28
/2

02
4 

at
 1

0:
41

A
M

 E
S

T



 

NO TEXT ON THIS PAGE 

La
st

 M
od

ifi
ed

: 0
2/

28
/2

02
4 

at
 1

0:
41

A
M

 E
S

T



 

 

90398-004/February 2024 23 82 19-1  Blower Coil Units 

DIVISION 23 

HVAC 

(Filed Sub Bid Required) 

 

SECTION 23 82 19 

BLOWER COIL UNITS  

PART 1 – GENERAL 

1.01 FILED SUB-BID REQUIREMENTS 

A. This Section is part of the filed sub-bid for Division 23 – HVAC. See Section 23 00 00. 

1.02 SUMMARY 

A. The HVAC SUBCONTRACTOR shall furnish all labor, materials, tools and equipment 

necessary for furnishing, installing, connecting, testing and placing into satisfactory 

operation all blower coil equipment as required for a complete electric installation as 

specified herein and indicated on the Drawings. 

1.03 RELATED SECTIONS 

A. Section 00 72 00 − General Conditions 

B. Section 01 33 00 – Submittal Procedures 

C. Section 01 73 23 – Anchorage and Bracing of Non-Structural Components 

D. Section 01 75 00 − Checkout and Startup Procedures 

E. Section 01 78 23 – Operation and Maintenance Data 

F. Section 01 79 00 – Instruction of Owner’s Personnel 

G. Section 01 91 00 – Building Systems Commissioning 

H. Section 23 00 00 – Basic HVAC Requirements 

I. Section 23 05 53 – Identification for HVAC 

J. Section 23 05 93 – HVAC Balancing 

K. Section 23 09 00 – HVAC Automatic Temperature Controls 

0
4

0
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L. Section 23 09 13 – Hydronic Control Valves 

M. Section 23 21 13 – Hydronic Piping 

N. Section 23 21 20 – Hydronic Specialties 

O. Section 23 31 13 – Metal Ducts and Duct Accessories 

P. Division 26 – Electrical 

1.04 QUALITY ASSURANCE  

A. Comply with applicable provisions of the following: 

1. Air Coils: Certify capacities, pressure drops and selection procedures in 

accordance with current AHRI Standard 410. 

2. Supply Fans: Certify performance in accordance with current AHRI Standard 430. 

3. ETL Certification in accordance with UL standard 1995. 

B. The blower coil units shall be included in the commissioning process as outlined in 

Section 01 91 00 – Building Systems Commissioning.  

1. The blower coil units shall be included in the Pre-Startup Inspection, Manufacturer 

Startup, Equipment Functional Performance Test, and System Functional 

Performance Test stages of the commissioning process, with documented results 

included in the commissioning report. 

C. The manufacturer’s representative shall provide a certification indicating that the 

equipment has been installed and started up in accordance with the manufacturer’s 

requirements, in compliance with warranty conditions, and that the equipment is in 

satisfactory working order. 

D. Provide start-up training of equipment in accordance with Section 23 00 00 – Basic 

HVAC Requirements and Section 01 79 00 – Instruction of Owner’s Personnel. Provide 

services of manufacturer’s technical representative for four hours to instruct Owner’s 

Personnel in operation and maintenance of units. 

1.05 SUBMITTALS 

A. The HVAC SUBCONTRACTOR shall submit shop drawings on all equipment, 

accessories and appurtenances and all fabrication work or other mechanical and air 

conditioning work required, all in accordance with the requirements of Section 01 33 00 

− Submittal Procedures. 
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B. No equipment shall be fabricated or delivered until the receipt of approved shop 

drawings from the Owner or Owner's approved representative. 

C. Equipment manufacturer shall provide the following information with each shop 

drawing/product data submission: 

1. Dimensioned arrangement drawings for each unit including a plan and elevation 

view of the assembled unit with overall dimensions, O&M clearance requirements, 

lift points, unit shipping split locations and dimensions, installation and operating 

weights, and installation, operation and service clearances.   

2. All electrical, piping, and ductwork requirements, including sizes, connection 

locations, and connection method recommendations.   

a. Include point-to-point wiring diagrams showing power distribution to all 

internal components as well as external connections by others.   

b. Include internal point-to-point refrigerant system diagrams for all factory 

installed components as well as field-installed components.   

3. Each component of the unit shall be identified, and mechanical specifications shall 

be provided for unit and accessories describing construction, components, and 

options.  Include materials of construction, coating information, and dimensioned 

drawings of major components including but not limited to: enclosures, curbs, fans, 

dampers, motors, coils, compressors, controllers, sensors, etc. 

4. Report unit performance ratings in accordance with ANSI/AHRI-410. 

5. Copies of the manufacturer’s specifications of type, size, performance 

characteristics, efficiency, installation instructions, and detailed drawings for 

vibration isolators. 

6. Details of corrosion resistance coatings.  

7. Weights of all components, assembled weight of units and approximate total 

shipping weight. 

8. System Controls: 

a. Control panel layout drawings indicating dimensions and device layout for 

panel mounted devices, sub-panel mounted devices and internal 

components. 

b. Wiring schematics indicating factory installed wiring as well as field installed 

interconnection wiring between control panels, and remote mounted 

equipment. 
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c. Catalog data for all field devices. 

9. Example unit nameplate data sheet. 

10. Motor nameplate data sheet. 

D. The equipment manufacturer shall provide appropriate sets of submittals as referenced 

in the General Conditions and shall submit to the Owner electronic copies of the IOM. 

E. Submittal shall include a list of all technical exceptions, indicating justification for 

exception or equivalency.  Specified requirements that are not included in the list of 

technical exceptions are inferred to be compliance with specification.  

F. Informational Submittals to be submitted during startup: 

1. Shop test results. 

2. Spare parts list. 

3. Lubricant list. 

4. Balancing Reports in accordance with section 23 05 93 for HVAC Systems 

Balancing. 

5. System/Equipment Operations and Maintenance Manual with the following: 

a. Table of contents 

b. Approved equipment shop drawings, incorporating any approval comments, 

modifications made through addendum, and any field modifications made 

after shop drawing approval. 

c. Manufacturer’s O&M manual with non-applicable information removed or 

struck-out.  Include O&M manuals for internal or field-installed components 

that are integrated into the equipment (i.e.: motors, sensors, controllers, etc). 

d. Internal wiring diagrams. 

e. Internal piping diagrams. 

f. Contact information for local vendors of spare parts and service. 

6. Manufacturer’s Installation and Startup Certification 
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1.06 JOB CONDITIONS 

A. Coordinate layout and installation of units and suspension system with other 

construction that penetrates ceilings or is supported by them, including light fixtures, 

HVAC equipment, fire-suppression system, and partition assemblies. 

1.07 DELIVERY, STORAGE, AND HANDLING 

A. Protect units from damage. 

B. Protect units from weather. Do not allow units with porous materials, such as casing 

liners, to get wet. 

PART 2 – PRODUCT 

2.01 BLOWER COIL UNITS 

A. Manufacturers: Subject to compliance with requirements, manufacturers offering 

products which shall be incorporated into the Work include one of the following: 

1. Trane Technologies 

2. York / JCI 

3. Price Industries. 

4. Titus. 

B. Configuration:  

1. Horizontal, draw-through unit with mixing-box, filters, hydronic cooling coil, electric 

heating coil, and supply fan.   

2. Mixing-box shall be furnished with and provide controls for motorized dampers to 

enable occupied and unoccupied unit operation.  

C. Casing: 

1. Main unit and mixing box shall be constructed of heavy-gauge galvanized steel 

with insulation for thermal and acoustical performance.  Insulation shall be 1” thick, 

double-walled. 

2. Mixing box shall be furnished with two low-leak parallel blade dampers that are 

factory-linked together.  It shall be furnished with two side-access panels for 

access to filters and damper actuators. 
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3. Mixing box shall be furnished with filter rack suitable for 2” MERV 13 filters, in an 

angled arrangement to maintain velocity below 300 fpm. 

4. Provide a double-sloped stainless steel drain pan below hydronic coil, with 0.75” 

NPT drain connection.  Coil shall be mounted above the drain pan, not in the drain 

pan, to enable inspection and cleaning without removal of the coil.   

5. Access: Removable panel with airtight gasket for access to fan, coils, dampers, 

and other internal parts requiring service, adjustment, or maintenance without 

disturbing duct connections. 

D. Fan:  

1. Fan: Direct-drive, forward-curved blade, dynamically balanced. Fan assembly 

mounted on vibration isolators. 

2. Motors: variable speed electronically commutated motor (ECM).  Motor controller 

mounted in a touch-safe control box with a built-in integrated user interface and 

LED tachometer.  Motors shall have integral thermal overload protection and 

permanently lubricated shaft bearings.   

E. Hydronic Cooling Coils: 

1. Unit shall be furnished with a factory-installed cooling coil with capacity listed in the 

equipment schedule, suitable for use with propylene glycol.   

2. Coils shall be utilize aluminum fins mechanically bonded to seamless copper 

tubing. 

3. Coil shall be suitable for an operating pressure no less than 150 psig and shall be 

factory tested to 450 psig.   

F. Electric Heating Coils: 

1. Unit shall be furnished with a factory-installed electric heating coil with capacity 

listed in the equipment schedule. 

2. Heater shall be a UL recognized, resistance open-wire heater with disc-type 

automatic and manual reset thermal devices.   

3. Provide heater fuses and heater door interlocking disconnect.   

G. Controls: 

1. Units provided with a factory wired, installed and tested unit controller, shall be 

capable of standalone unit control, or tied into a building automation system 
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through Bacnet communication. All factory mounted control points in unit shall be 

tested prior to shipment.  

2. Controller shall be self-contained, capable of controlling all unitary functions 

including but not limited to:  

a. Supply fan start/stop and speed control and mixing box damper position 

based on occupancy mode. 

b. Cooling coil control valve modulation control for meeting supply air 

temperature set point. 

c. Electric coil modulation control for meeting supply air temperature set point. 

d. Operator adjustment of setpoints at controller such as heating mode supply 

air temperature, heating mode enable outdoor temperature, heating mode 

supply air temperature, cooling mode enable outdoor temperature, 

dehumidification mode supply air temperature set point, dehumidification 

mode enable outdoor dew point, heat pump mode disable outdoor air 

temperature. 

e. Receiving signals from DDC system such as occupancy mode, supply air 

temperature set point, fire alarm shut down, emergency stop. 

f. Monitoring of air-side system operating points such as supply fan run/speed 

status, supply air temperature, supply air relative humidity, space 

temperature.  

g. Monitoring of operating mode status such as ventilation mode, cooling mode, 

electric heating mode. 

3. Generating system alarms such as supply air temperature set point failure/lockout, 

dirty filter, supply fan failure, outdoor air damper failure. 

4. All unit control points described herein shall be available on BACnet for monitoring 

by the DDC system.  

PART 3 – EXECUTION 

3.01 EXECUTION 

A. Install units level and plumb unless otherwise indicated. Maintain sufficient clearance for 

normal service and maintenance. 

B. The HVAC SUBCONTRACTOR shall be responsible to coordinate all installation 

requirements with the Owner and GENERAL CONTRACTOR to ensure that a complete 
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installation for each unit is being provided. Coordination efforts shall include such items 

as unloading and hoisting requirements, field wiring requirements, field piping 

requirements, field ductwork requirements, requirements for assembly of field-bolted or 

welded joints, and all other installation and assembly requirements. 

C. The manufacturer shall provide all screws and gaskets for joining of sections in the field. 

D. The HVAC SUBCONTRACTOR shall verify that the following items have been 

completed prior to scheduling the manufacturer's final inspection and start up: 

1. All isolated components have had their shipping restraints removed and the 

components have been leveled. 

2. On all field-joined units, that all interconnections have been completed, i.e., 

electrical and control wiring, piping, casing joints, bolting, welding, etc. 

3. All water and steam piping connections have been completed and hydrostatically 

tested and all water flow rates have been set in accordance with the capacities 

scheduled on the Drawings. 

4. All ductwork connections have been completed and all ductwork has been leak 

tested for its intended service. 

5. All power wiring, including motor starters and disconnects, serving the unit has 

been completed. 

6. All automatic temperature and safety controls have been completed. 

7. All dampers are fully operational. 

8. All shipping materials have been removed. 

9. Clean filter media has been installed in the units. 

3.02 FINAL INSPECTION AND START UP SERVICE 

A. Refer to sections 23 05 93 – HVAC Balancing and 01 91 00 – Building System 

Commissioning for additional details regarding startup, testing, and balancing 

requirements.   

B. The Manufacturer’s factory-trained and factory-employed service technician shall startup 

units. The manufacturer Technical Representative’s services shall include the following 

site visits: 

 

Service 
Total 
Days 

No. of 
Trips 

Remarks 

Installation Checkout 1 1 
In accordance with Section 01 91 00 – 

Building Systems Commissioning 
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Service 
Total 
Days 

No. of 
Trips 

Remarks 

Startup and Testing 2 2 

In accordance with Section 23 05 93 – 

HVAC Balancing and Section 01 91 00 – 

Building Systems Commissioning 

Training 1 1 
In accordance with Section 01 79 00 – 

Instruction of Owner’s Personnel 

C. The AUTOMATIC TEMPERATURE CONTROLS SUB-SUBCONTRACTOR shall be 

scheduled to be at the job site at the time of the equipment start up and to check all 

control sequences. 

D. The HVAC SUBCONTRACTOR, shall perform the following tests and services and 

submit a report outlining the results: 

1. Record date, time, and person(s) performing service. 

2. Check all motor and starter power lugs and tighten as required. 

3. Verify all electrical power connections. 

4. Conduct a start-up inspection per the manufacturer's recommendations. 

5. Energize fan motors and verify that motor FLA is within manufacturer’s tolerance 

of nameplate FLA for each phase. 

6. Record fan motor voltage and amperage readings. 

7. Check fan rotation and spin wheel to verify that rotation is free and does not rub or 

bind. 

8. Check fan for excessive vibration. 

9. If so equipped, check V belt drive for proper tension and alignment. Tighten the 

belts in accordance with the manufacturer's directions. Check belt tension during 

the second and seventh day's operation and re-adjust belts, as may be required, 

to maintain proper tension as directed by the manufacturer. 

10. Remove all foreign loose material in ductwork leading to and from the fan and in 

the fan itself. 

11. Disengage all shipping fasteners on vibration isolation equipment. 

12. Secure all access doors to the fan, the unit and the ductwork. 

13. Switch electrical supply "on" and allow fan to reach full speed. 

14. Physically check each fan at start up and shut down to ensure no abnormal or 

problem conditions exist. 
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15. Check entering and leaving air temperatures (dry bulb and wet bulb) and 

simultaneously record entering and leaving chilled water temperatures and flow, 

steam pressures and flow, and outside air temperature. 

16. Check all control sequences 

3.03 CLEANING 

A. Clean unit interior prior to operating. Remove tools, debris, dust and dirt. 

B. Clean exterior prior to transfer to owner. 

END OF SECTION 
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DIVISION 23 

HVAC 

(Filed Sub Bid Required) 

 

SECTION 23 82 39 

ELECTRIC HEATING EQUIPMENT 

PART 1 – GENERAL 

1.01 FILED SUB-BID REQUIREMENTS 

A. This Section is part of the filed sub-bid for Division 23 – HVAC. See Section 23 00 00. 

1.02 REQUIREMENT 

A. The HVAC SUBCONTRACTOR shall furnish all labor, materials, tools and equipment 

necessary for furnishing, installing, connecting, testing and placing into satisfactory 

operation all electric space heating equipment as required for a complete installation as 

specified herein and indicated on the Drawings. 

B. The extent of the electric heating equipment work is indicated on the Drawings and 

further defined by the requirements of this Section. The HVAC SUBCONTRACTOR shall 

reference the Schedule included herein or indicated on the Drawings for quantities, 

electrical ratings, ventilation ratings, and other unit specific information. 

C. All field mounted equipment, conduit, and wiring that is required to for the heating 

equipment shall conform the applicable requirements of Division 26. 

1.03 RELATED SECTIONS  

A. Section 00 72 00 − General Conditions 

B. Section 01 33 00 – Submittal Procedures 

C. Section 01 73 23 – Anchorage and Bracing of Non-Structural Components 

D. Section 01 75 00 − Checkout and Startup Procedures 

E. Section 01 78 23 – Operation and Maintenance Data 

F. Section 01 79 00 – Instruction of Owner’s Personnel 

G. Section 01 91 00 – Building Systems Commissioning 

H. Section 23 00 00 – Basic HVAC Requirements 
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I. Section 23 05 53 – Identification for HVAC 

J. Section 23 05 93 – HVAC Balancing 

K. Section 23 09 00 – HVAC Automatic Temperature Controls 

L. Section 23 31 13 – Metal Ducts and Duct Accessories 

M. Division 26 – Electrical 

1.04 REFERENCE SPECIFICATIONS, CODES, AND STANDARDS 

A. Regulatory Requirements: Comply with provisions of the following: 

1. NFP 70, National Electrical Code Compliance for electrical components and 

installation. 

2. Applicable Underwriter Laboratories (UL) listings for type of heating equipment. 

1.05 SUBMITTALS 

A. In accordance with the procedures and requirements set forth in the Section 01 33 00 – 

Submittal Procedures and Division 01, the HVAC SUBCONTRACTOR shall obtain from 

the equipment manufacturer and submit the following: 

1. Shop Drawings 

2. Special Tools List 

3. Operation and Maintenance Manuals 

4. Manufacturer’s Installation and Startup Certification 

B. Each submittal shall be identified by the applicable Specification Section. 

1.06 SHOP DRAWINGS 

A. Each submittal shall be complete in all respects, incorporating all information and data 

listed herein and all additional information required for evaluation of the proposed 

equipment's compliance with the Contract Documents. 

B. Partial, incomplete or illegible submittals will be returned to the HVAC 

SUBCONTRACTOR without review for resubmittal. 

C. Shop drawings shall include but not be limited to: 

1. Equipment specifications and product data sheets identifying all materials used 

and methods of fabrication. 
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2. Example equipment nameplate data sheet. 

3. Complete wiring diagrams showing all devices requiring electrical connection, wire 

numbers, terminal block numbers and other pertinent wiring information. 

1.07 OPERATION AND MAINTENANCE MANUALS 

A. Complete operating and maintenance manuals including wiring diagrams, technical data 

sheets and information for ordering replaceable parts: 

1. Include complete list indicating all components of the systems. 

2. Include complete diagrams of the internal wiring for each item of equipment. 

3. Diagrams shall have their terminals identified to facilitate installation, operation and 

maintenance. 

4. Refer to section 01 78 23 – Operation and Maintenance Data for additional 

requirements. 

1.08 SPECIAL TOOLS 

A. The electric space heating units shall be furnished with all special tools necessary (one 

set per like piece of equipment) to disassemble, service, repair and adjust the 

equipment.  

1.09 IDENTIFICATION 

A. Each electric space heating equipment shall be identified with the identification number 

on the Drawings (e.g. UH-1, UH-2, etc.). A nameplate shall be securely affixed in a 

conspicuous place on each unit. Nameplates shall be as specified in Section 23 05 53 − 

Identification for HVAC. 

1.10 QUALITY ASSURANCE 

A. Equipment of the same type shall be assembled by a single manufacturer. 

B. All electric heating equipment shall be included in the commissioning process as 

outlined in Section 01 91 00 – Building Systems Commissioning.  

1. Standalone heat equipment, such as unit heaters, baseboard electric heaters, and 

wall heaters shall be included in the Pre-Startup Inspection and Manufacturer 

Startup stages of the commissioning process with documented results included in 

the commissioning report.  Manufacturer Startup shall include confirmation that the 

heating element is energized and de-energized when the thermostat deadband is 

exceeded and it shall also demonstrate operation in all available modes of 

operation (i.e.: fan only).   
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2. Electric heating equipment that is a portion of a system, such as electric duct coils, 

shall be included in the Pre-Startup Inspection, Manufacturer Startup, Equipment 

Functional Performance Test, and System Functional Performance Test stages of 

the commissioning process, with documented results included in the 

commissioning report. 

C. The manufacturer’s representative shall provide a certification indicating that the 

equipment has been installed and started up in accordance with the manufacturer’s 

requirements, in compliance with warranty conditions, and that the equipment is in 

satisfactory working order. 

D. Provide start-up training of equipment in accordance with Section 23 00 00 – Basic 

HVAC Requirements and Section 01 79 00 – Instruction of Owner’s Personnel. Provide 

services of manufacturer’s technical representative for four hours to instruct Owner’s 

Personnel in operation and maintenance of units. 

PART 2 – PRODUCTS 

2.01 MANUFACTURER 

A. The equipment covered by this Specification is intended to be standard equipment of 

proven performance as manufactured by reputable firms regularly engaged in the 

manufacturing of electric space heating units, of types and sizes required, whose 

products have been in satisfactory use in similar service for not less than 3 years. 

Equipment shall be designed, constructed and installed in accordance with the best 

practices of the trade, and shall operate satisfactorily when installed as shown on the 

Drawings. 

2.02 ELECTRIC UNIT HEATERS 

A. Product and Manufacturers: Provide completely factory assembled and wired units as 

made by one of the following: 

1. Trane UHEC Unit Heater (Basis of Design) 

2. Indeeco UHIR Unit Heater 

3. Chromalox HVH Unit Heater 

4. Approved Equal 

B. Capacity and electrical supply characteristics shall be as shown on the Drawings. 

C. Construction: 

1. Unit shall be ETL listed to meet all requirements of UL listing standards. 
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2. Finned tubular heating elements shall be high-mass with all-steel fin construction 

with copper brazing. 

3. Fan motor shall be totally enclosed, permanently sealed and lubricated ball 

bearings, designed to resist moisture and corrosion. 

4. Heating elements and motor shall be enclosed in a heavy gauge galvanized steel 

cabinet with a durable baked-enamel or polyester-powder-coat finish. 

5. The unit shall contain an adjustable outlet grille and intake louvers designed to 

provide uniform air distribution across heating coil. 

6. The unit shall be wired for single point power connection. 

7. The enclosure shall house the element terminals and the following factory pre-

wired controls: 

a. Automatic reset for over-temperature cutout 

b. 24V Control transformer 

c. Built-in fan delay or override to enable fan to continue operating for residual 

heat removal 

d. Terminal blocks for field wiring 

e. Unit-mounted thermostat with setpoint range of 45-90°F 

f. Unit-mounted switch for fan-only operation 

g. Unit-mounted power disconnect switch 

D. The HVAC SUBCONTRACTOR shall furnish universal swivel mounting brackets. The 

mounting bracket shall be suitable for horizontal wall mounting or vertical ceiling or 

suspended mounting. 

2.03 WASHDOWN ELECTRIC UNIT HEATERS 

A. Product and Manufacturers: Provide completely factory assembled and wired units as 

made by one of the following: 

1. Trane UHRA Unit Heater (Basis of Design) 

2. Indeeco Triad Washdown Unit Heater 

3. Chromalox HD3D Washdown Unit Heater 

4. Approved Equal 
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B. Capacity and electrical supply characteristics shall be as shown on the Drawings. 

C. Construction: 

1. Unit shall be UL listed for corrosive areas and NEMA 4X hose-down requirements. 

2. Finned tubular heating elements shall be rugged type 316 or finned tubular steel 

with chrome plating for corrosion resistance. 

3. The motor shall be UL rated, totally enclosed with permanently lubricated ball 

bearings, designed to resist moisture and corrosion. The motor shall be fitted with 

an epoxy-coated aluminum fan blade and factory wired to a NEMA 4X enclosure.  

Motor and fan blade shall be mounted on rubber isolators to minimize vibration 

and noise. 

4. Heating elements and motor shall be enclosed in a round, 304 stainless steel 

casing with stainless steel inlet and discharge grilles. 

5. The unit shall be wired for single point power connection. 

6. The NEMA 4X control enclosure shall house the element terminals and the 

following factory pre-wired controls: 

a. Automatic reset for over-temperature cutout 

b. 24V Control transformer 

c. Built-in fan delay or override to enable fan to continue operating for residual 

heat removal 

d. Terminal blocks for field wiring 

e. For unit above 12kW, a separate motor contactor shall be supplied 

f. Three position selector switch (Auto, Off, Fan Only) 

g. Internal thermostat with external adjustable knob 

h. Unit-mounted power disconnect switch 

i. “Heater On” Pilot light to indicate when heating elements are energized 

D. The HVAC SUBCONTRACTOR shall furnish universal swivel mounting brackets. The 

mounting brackets shall be a minimum of 16-gauge 304 stainless steel. The mounting 

bracket shall be suitable for horizontal wall mounting or vertical ceiling or suspended 

mounting. 
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2.04 ELECTRIC WALL HEATERS 

A. Product and Manufacturers: Provide completely factory assembled and wired units as 

made by one of the following: 

1. Trane UHWA Wall Heater (Basis of Design) 

2. Indeeco CUI Cabinet Heater 

3. Chromalox HCH Wall Heater 

4. Approved Equal 

B. Capacity and electrical supply characteristics shall be as shown on the Drawings. 

C. Construction: 

1. Unit shall be ETL listed to meet all requirements of UL listing standards. 

2. Steel sheathed heating elements bonded to corrosion-resistant steel fins. 

3. Fan motor shall be totally enclosed, permanently sealed and lubricated ball 

bearings, designed to resist moisture and corrosion. 

4. Heating elements and motor shall be enclosed in a zinc-coated or galvanized steel 

cabinet with a durable finish. 

5. The unit shall include heavy-duty inlet and outlet grilles. 

6. The unit shall be wired for single point power connection. 

7. The enclosure shall house the element terminals and the following factory pre-

wired controls: 

a. Manual reset for over-temperature cutout, reset by turning unit off for a set 

period of time 

b. 24V Control transformer 

c. Built-in fan delay or override to enable fan to continue operating for residual 

heat removal 

d. Terminal blocks for field wiring 

e. Unit-mounted thermostat with setpoint range of 40-80°F 

D. The HVAC SUBCONTRACTOR shall furnish necessary hardware for mounting unit on 

wall. 
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2.05 ELECTRIC BASEBOARD FIN TUBE RADIATORS 

A. Product and Manufacturers: Provide completely factory assembled and wired units as 

made by one of the following: 

1. INDEECO Custom (Basis of Design) 

2. Ouellet ODL 

3. Stelpro Bella 

4. Approved Equal 

B. Baseboard heater shall be suitable for voltage and phase indicated in equipment 

schedule on drawings. 

C. Baseboard heater shall have a sleek architectural design with aluminum cover and end 

caps, designed to fit under large windows.  

D. Baseboard heater shall include an adjustable built-in thermostat, automatic reset thermal 

cutout, and integral junction boxes at each end. 

E. Heating elements shall be stainless steel with tight fitting aluminum fins. 

2.06 ELECTRIC DUCT HEATER 

A. Product and Manufacturers: Provide completely factory assembled and wired units as 

made by one of the following: 

1. INDEECO TFXU (Basis of Design) 

2. Chromalox 

3. Wattco 

4. Approved Equal 

B. Duct heater shall meet the requirements of the NEC and shall be listed by Underwriters 

Laboratories for zero spacing between the duct and combustible surfaces.  Heater shall 

use contactors for modulation; SCR controls shall not be permitted. 

C. Heating elements shall be of finned tubular design consisting of 304 stainless steel tubes 

filled with granular magnesium oxide, a stainless steel fin helically wound into the tube, 

and Grade A resistance wire within the tubes.  Tubes are to be furnished with mounting 

flanges, making them individually removable through the terminal box.  
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D. Duct heater frame and electrical enclosures shall be constructed of all stainless steel.  

Terminal box and controls shall have a rating of NEMA 4/4X, suitable for washdown 

areas.   

E. Duct heater shall be furnished with linear automatic reset thermal cutout as primary 

overtemperature protection.  Secondary overtemperature protection shall be provided as 

a linear type manual reset thermal cutout.   

F. Controls shall consist of thermal cutouts, airflow switch, contactors, control circuit 

transformer, built-in snap-acting door interlocked disconnect switch, heater-on pilot light, 

low airflow pilot light, over temperature pilot light.  Heater controller shall be capable of 

receiving a remote signal from the Building Management System to modulate capacity.   

PART 3 – EXECUTION 

3.01 STORAGE AND HANDLING 

A. The HVAC SUBCONTRACTOR r shall handle the unit heaters and components carefully 

to prevent damage, breaking, denting, and scoring. HVAC SUBCONTRACTOR shall not 

install damaged electric unit heaters or components. 

B. The HVAC SUBCONTRACTOR shall store the unit heaters and components in a clean 

dry place, which will adequately protect the units from weather, dirt, fumes, water, 

construction debris, and physical damage. 

C. The HVAC SUBCONTRACTOR shall comply with the manufacturer's rigging and 

installation instructions for unloading unit heaters and moving them to final location. 

3.02 INSTALLATION 

A. The HVAC SUBCONTRACTOR shall install unit heaters as indicated on the Contract 

Drawings, in accordance with the manufacturer's installation instructions, and shall verify 

that the manufacturer's nameplate data corresponds with the unit designation. 

B. The HVAC SUBCONTRACTOR shall hang/support the units from substantial structural 

components of the building (e.g. walls, floors, columns, beams, etc.). Supports for the 

units and associated ductwork supports for insertion type installations shall not be hung 

from piping, other ductwork, or other equipment supports. After installation, the unit shall 

be protected with a protective cover during the balance of construction. 

C. The HVAC SUBCONTRACTOR r shall have the Manufacturer’s Technical 

Representative provide in writing that the equipment is installed per the manufacturer’s 

requirements and operates as required by the Contract. The HVAC SUBCONTRACTOR 

shall submit the written confirmation to the Engineer for information only. 
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3.03 MANUFACTURER’S FIELD SERVICES 

A. The services of a qualified manufacturer's Technical Representative shall be provided. 

The manufacturer Technical Representative’s services shall include the following site 

visits: 

 

Service 
Total 
Days 

No. of 
Trips 

Remarks 

Installation Checkout 1 1 
In accordance with Section 01 91 00 – 

Building Systems Commissioning 

Startup and Testing 2 2 

In accordance with Section 23 05 93 – 

HVAC Balancing and Section 01 91 00 – 

Building Systems Commissioning 

Training 1 1 
In accordance with Section 01 79 00 – 

Instruction of Owner’s Personnel 

END OF SECTION 
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DIVISION 23 

HVAC 

(Filed Sub Bid Required) 

 

SECTION 23 84 16 

DEHUMIDIFICATION UNITS 

PART 1 – GENERAL 

1.01 WORK INCLUDED 

A. This section specifies packaged desiccant-type dehumidification units with electric 

regeneration coils and chilled water pre-cooling and post-cooling coils. 

1.02 RELATED SECTIONS 

A. Section 00 72 00 − General Conditions 

B. Section 01 33 00 – Submittal Procedures 

C. Section 01 73 23 – Anchorage and Bracing of Non-Structural Components 

D. Section 01 75 00 − Checkout and Startup Procedures 

E. Section 01 78 23 – Operation and Maintenance Data 

F. Section 01 79 00 – Instruction of Owner’s Personnel 

G. Section 01 91 00 – Building Systems Commissioning 

H. Section 23 00 00 – Basic HVAC Requirements 

I. Section 23 05 23 – General-Duty Valves for HVAC Piping 

J. Section 23 05 53 – Identification for HVAC 

K. Section 23 05 93 – HVAC Balancing 

L. Section 23 09 00 – HVAC Automatic Temperature Controls 

M. Section 23 09 13 – Hydronic Control Valves 

N. Section 23 31 13 – Metal Ducts and Duct Accessories 

O. Section 23 21 13 – Hydronic Piping 
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P. Section 23 21 20 – Hydronic Piping Specialties 

1.03 APPLICABLE REFERENCES & PUBLICATIONS 

A. The publications listed below form a part of this specification to the extent referenced. 

The publications are referenced in the text by the basic designation only. Where 

applicable, latest versions of the publications shall be referenced, unless otherwise 

specifically stated on contract documents. 

1. American Bearing Manufacturers Association (ABMA) Standard: 

a. 9 – Load Ratings and Fatigue Life for Ball Bearings  

2. Air-conditioning, Heating and Refrigeration Institute (AHRI) Standard: 

a. 410 – Forced-Circulation Air-Cooling and Air-Heating Coils 

b. 430 – Central Station Air Handling Units 

3. Air Movement and Control Association (AMCA) Standard: 

a. 99 – Standards Handbook 

b. 204 – Balance Quality and Vibration Levels for Fans 

c. 210 – Laboratory Methods of Testing Fans for Certified Aerodynamic 

Performance Rating  

d. 301 – Methods for Calculating Fan Sound Ratings from Laboratory Test 

Data  

e. 500-D – Laboratory Methods of Testing Dampers for Rating 

f. 511 – Certified Ratings Program – Product Rating Manual for Air Control 

Devices 

4. American Society of Heating, Refrigerating and Air-Conditioning Engineers 

(ASHRAE) Standard: 

a. 52.2 – Method of Testing General Ventilation Air-Cleaning Devices for 

Removal Efficiency by Particle Size 

b. 62.1 – Ventilation for Acceptable Indoor Air Quality 

c. 90.1 – Energy Standard for Sites and Buildings Except Low-Rise Residential 

Buildings 

d. 111 – Testing, Adjusting, and Balancing of Building HVAC Systems 
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5. National Electrical Manufacturers Association (NEMA) Standard: 

a. MG 1 – Motors and Generators 

6. National Fire Protection Association (NFPA) Standard: 

a. 70 – National Electrical Code 

b. 90A – Standard for the Installation of Air-Conditioning and Ventilating 

Systems 

7. Underwriters Laboratories (UL) Standard: 

a. 900 – Air Filter Units 

b. 1995 – Heating and Cooling Equipment 

1.04 QUALITY ASSURANCE 

A. Unit(s) shall be provided by a manufacturer who has been manufacturing desiccant 

dehumidification equipment and has been in satisfactory service for at least three (3) 

years.  

B. Dehumidification units shall be rated and certified in accordance with AHRI Standards 

and have ETL/NRTL Certification in accordance with applicable UL standards. 

C. Fan Performance Ratings: Conform to AMCA 210 and bear the AMCA Certified Rating 

Seal. 

D. Sound Ratings: AMCA 301; tested to AMCA 300 and bear AMCA Certified Sound Rating 

Seal.  

E. Air Coils: Certify capacities, pressure drops, and selection procedures in accordance 

with AHRI 410. 

F. The dehumidification shall be included in the commissioning process as outlined in 

Section 01 91 00 – Building Systems Commissioning.  

1. The dehumidification unit shall be included in the Pre-Startup Inspection, 

Manufacturer Startup, Equipment Functional Performance Test, and System 

Functional Performance Test stages of the commissioning process, with 

documented results included in the commissioning report. 

G. The manufacturer’s representative shall provide a certification indicating that the 

equipment has been installed and started up in accordance with the manufacturer’s 

requirements, in compliance with warranty conditions, and that the equipment is in 

satisfactory working order. 
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H. Provide start-up training of equipment in accordance with Section 23 00 00 – Basic 

HVAC Requirements and Section 01 79 00 – Instruction of Owner’s Personnel. Provide 

services of manufacturer’s technical representative for four hours to instruct Owner’s 

Personnel in operation and maintenance of units. 

1.05 SUBMITTALS 

A. Submit in accordance with Section 01 33 00 – Submittal Procedures.  

B. No equipment shall be fabricated or delivered until the receipt of approved shop 

drawings from the Owner or Owner's approved representative.  

C. Equipment manufacturer shall provide the following information with each shop 

drawing/product data submission: 

1. Technical data on design operating inlet and outlet conditions, air flows with 

diagram showing air volumes and conditions throughout the system, 

dehumidification capacity, filtration, fan motor, and electrical power data. 

2. Dimensioned arrangement drawings for each unit, showing all major components, 

including a plan and elevation view of the assembled unit with overall dimensions, 

lift points, unit shipping split locations and dimensions, and installation, operation & 

maintenance service clearances.  

3. All electrical, piping, and ductwork requirements, including sizes, connection 

locations, and connection method recommendations.   

4. Submit electrical requirements for power supply wiring including wiring diagrams 

for interlock and control wiring, clearly indicating factory-installed and field-installed 

wiring. 

5. Include point-to-point wiring diagrams showing power distribution to all internal 

components as well as external connections by others.   

6. Each component of the unit shall be identified, and mechanical specifications shall 

be provided for unit and accessories describing construction, components, and 

options. Include materials of construction, coating information, and dimensioned 

drawings of major components including but not limited to: enclosures, curbs, fans, 

dampers, motors, coils, compressors, controllers, sensors, etc. 

7. Report unit performance ratings in accordance with AHRI Standard 430 including 

at minimum, the static pressure, airflow, fan speed, fan brake horsepower, and fan 

efficiency. 

8. All performance data, including capacities and airside and waterside pressure 

drops, for components. Include 0.5 inWC loss for dirty filters.   
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9. Fan curves shall be provided for fans with the design operating points indicated. 

Data shall be corrected to actual operating conditions, temperatures, fan 

efficiencies, fan brake horsepower, noise, and altitudes. Also provide sound power 

levels for both fan outlet and casing radiation at rated capacity. 

10. Copies of the manufacturer’s specifications of type, size, performance 

characteristics, efficiency, installation instructions, and detailed drawings for 

vibration isolators. 

11. Details of corrosion resistance coatings, where specified.  

12. Weights of each component, the assembled weight of the unit(s), the approximate 

total shipping weight, and weight of unit at peak operation. 

13. System Controls: 

a. Control panel layout drawings indicating dimensions and device layout for 

panel mounted devices, sub-panel mounted devices and internal 

components. 

b. Wiring schematics indicating factory-installed wiring as well as field-installed 

interconnection wiring between control panels, and remote mounted 

equipment. 

c. Catalog data for all control panel components including, but not limited to, 

enclosures, controllers, starters, pilot lights, selector switches, pushbuttons, 

etc. 

d. Catalog data for all field devices including, but not limited to, temperature 

sensors, humidity sensors, smoke detectors, flow measurement devices, 

duct pressure sensors, etc.  

e. Submit unit control system documentation required for interface with BACnet 

protocol DDC control system. Submit BACnet compliant Protocol 

Implementation Conformance Statement (PICS) for all controllers. 

14. Example unit nameplate data sheet. 

15. Motor nameplate data sheet. 

16. Knockdown curb information. 

D. The equipment manufacturer shall provide appropriate sets of submittals as referenced 

in the General Conditions and shall submit to the Owner electronic copies of the IOM. 

E. Submittal shall include a list of all technical exceptions, indicating justification for 

exception or equivalency. Specified requirements that are not included in the list of 

technical exceptions are inferred to be in compliance with this specification.  
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F. Informational Submittals to be submitted during startup: 

1. Shop test results.  

2. Balancing reports in accordance with specification section 23 05 93 – HVAC 

Balancing. 

3. Spare parts list.  

4. Lubricant list. 

5. System/Equipment operations and maintenance manual with the following: 

a. Table of contents 

b. Approved equipment shop drawings, incorporating any approval comments, 

modifications made through addendum, and any field modifications made 

after shop drawing approval. 

c. Manufacturer’s O&M manual with non-applicable information removed or 

struck out. Include O&M manuals for internal or field-installed components 

that are integrated into the equipment (i.e. motors, sensors, controllers, etc.). 

d. Internal wiring diagrams. 

e. Internal piping diagrams. 

f. Contact information for local vendors of spare parts and service. Reports 

from final inspection, startup, and balancing. 

6. Manufacturer’s Installation and Startup Certification 

G. Certificate: Evidence of satisfactory performance on three similar installations. 

H. Complete operating and maintenance manuals including wiring diagrams, technical data 

sheets and information for ordering replaceable parts: 

1. Include complete list indicating all components of the systems. 

2. Include complete diagrams of the internal wiring for each item of equipment. 

3. Diagrams shall have their terminals identified to facilitate installation, operation and 

maintenance. 

4. Refer to section 01 78 23 – Operation and Maintenance Data for additional 

requirements. 
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1.06 REGULATORY REQUIREMENTS 

A. Agency Listings/Certifications 

1. Unit shall be manufactured to conform to UL 1995 and shall be listed by either 

UL/CUL or ETL. Units shall be provided with listing agency label affixed to the unit. 

In the event the unit is not UL/CUL or ETL approved, the HVAC 

SUBCONTRACTOR shall, at his/her expense, provide for a field inspection by a 

UL/CUL or ETL representative to verify conformance. If necessary, HVAC 

SUBCONTRACTOR shall perform modifications to the unit to comply with UL/CUL 

or ETL as directed by the representative, at no additional expense to the owner. 

2. Air handling units shall be certified in accordance with AHRI Standard 430. Units 

meeting AHRI Standard 430 certification shall have a label affixed to the unit. 

2. Certify air handling coils in accordance with AHRI Standard 410. Units shall be 

provided with certification label affixed to the unit. 

1.07 DELIVERY, STORAGE, AND HANDLING 

A. Comply with manufacturer's installation instructions for rigging, unloading, and 

transporting units. 

B. Units shall ship fully assembled up to practical shipping and rigging limitations. Shipping 

splits shall be clearly defined on submittal drawings. Cost associated with non-

conformance to shop drawings shall be the responsibility of the manufacturer.  

Manufacturer and HVAC SUBCONTRACTOR shall be responsible for knowledge of site 

constraints for rigging sections of equipment into final location within building based on 

architectural plans.   

C. Deliver units to jobsite with fan motor(s), sheave(s), and belt(s) completely assembled 

and mounted in units. 

Q. Accept products on site in factory-fabricated protective containers, with factory-installed 

shipping skids and lifting lugs. Inspect for damage prior to starting installation of 

equipment. 

D. HVAC SUBCONTRACTOR shall be responsible for storing unit in a clean, dry place, 

protected from weather and construction traffic. Handle carefully to avoid damage to 

components, enclosures, and finish. 

1.08 START-UP AND OPERATING REQUIREMENTS 

A. Do not operate units for any purpose, temporary or permanent, until ductwork has been 

cleaned, air filters have been installed, motor bearings lubricated, fan has been test run 

under observation, final piping connections completed, and unit has been energized with 

all wiring completed and tested.  
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B. Comply with manufacturer's start-up requirements to ensure safe and correct operation 

while maintaining integrity of warranty. 

1.09 WARRANTY 

A. Provide warranty for 18 months from date of shipment. Warranty shall cover 

manufacturer defects. Warranty work shall be performed by manufacturer's factory-

trained and factory-employed technician. 

B. Include factory-provided controls in the parts warranties. 

R. Parts associated with routine maintenance, such as belts and air filters shall be 

excluded. 

1.10 EXTRA MATERIALS 

A. Provide one set of filters for balancing and five additional sets for final turnover to owner. 

B. Provide two extra sets of belts, in addition to the factory-installed set. 

PART 2 – PRODUCTS 

2.01 GENERAL – DEHUMIDIFICATION UNITS 

A. Unit(s) shall be provided for the standalone use of dehumidifying air and shall be 

complete, factory-assembled, and tested; and of sizes, arrangements, capacities, and 

performance as shown in the schedules on the drawings as well as the requirements of 

this specification section.  

B. Dehumidification shall be accomplished by use of a desiccant to absorb water vapor and 

maintain humidity control level, independent of load variations within the design limit and 

without the use of refrigerants or compressors.  Unit shall be capable of utilizing cold 

water to cool and remove moisture from the outdoor air stream when cooling water and 

outdoor air humidity levels permit. 

C. Units shall be provided with sections providing pre-cool, post-cool, and electric post-

heat, with respect to the desiccant/dehumidification section.  Unit shall be capable of 

utilizing cold water to cool and remove moisture from the outdoor air stream when 

cooling water and outdoor air humidity levels permit. 

D. Unit(s) shall be capable of and designed for year-round, 24-hours-a-day operation. 

E. Unit(s) shall include an active regeneration system for control of dehumidification 

processes. 

F. All major components such as coils, filters, desiccant wheels, fan, etc. provided on the 

system shall be easily accessible without disassembly of connecting ductwork or piping.   
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2.02 ACCEPTABLE MANUFACTURERS 

A. Munters 

B. Bry-Air 

C. Or approved Equal (prior written approval by engineer of record is required) 

S. Manufacturer must clearly define any exceptions made to plans and specifications. Any 

deviations in layout or arrangement shall be submitted to the consulting engineer prior to 

bid date. Acceptance of deviation(s) from specifications shall be in the form of written 

approval from the consulting engineer. HVAC SUBCONTRACTOR is responsible for 

expenses that occur due to any exceptions made. 

2.03 UNIT CASING: 

A. Unit casing shall be two and one half (2.5)-inch thick double-wall construction with HFO 

insulation, or other similar insulation type, between unit interior and exterior walls. The 

unit housing and the internal partitions shall be constructed of galvanized steel, 

aluminum, or galvalume. 

B. Interior wall liners shall be non-porous, cleanable, corrosion-resistant galvanized steel, 

with leak-tight seams.   

C. Unit casing shall be leak-tight to prevent migration between air streams, capable of 

handling no less than 125% of the positive or negative static pressurization induced by 

the fans with a maximum deflection of L/240 and a maximum leakage equivalent to 

Leakage Class 6 per ASHRAE 111. 

D. Floor sections shall be triple sloped and self-draining to allow for interior washdowns.  

E. Unit structural framing shall be constructed of 

F. Unit base shall be constructed of 

G. Rigging features shall include 

H. Finish for aluminum components shall be 

I. Finish for steel components shall be 

J. Finish for galvanized steel components shall be 

K. Provide with stainless steel fasteners, knockouts for electrical connections, piping 

connections, and condensate drain connections, as well as lifting lugs.  

L. Surfaces in contact with the airstream shall comply with requirements in ASHRAE 62.1 

with regards to resistance to mold growth and erosion. 
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2.04 ACCESS DOORS 

A. Access doors shall be the same construction as the interior and exterior wall panels, with 

triple seals to minimize air leakage.  

B. Access doors shall provide access to pre-cooling, filter, desiccant wheel, fan, post-

cooling, and post-heating sections.  

T. The removal of access panels or access doors shall not affect the structural integrity of 

the unit. 

C. Door handles shall be corrosion resistant and shall be quarter-turn and self-sealing, with 

at least two handles per access door. Handle hardware shall be designed to prevent 

unintended closure. 

D. Access doors shall be removable without the use of specialized tools to allow. 

E. All internal air-processing and air-treatment components shall be removable through 

removable access panels or unit’s access doors without requiring disconnection of 

plenums or associated ductwork. 

2.05 FANS: 

A. General: 

1. Fan sections shall have a minimum of one hinged and latched access door located 

on the drive side of the unit to allow inspection and maintenance of the fan, motor, 

and drive components.  

2. Fans shall be statically and dynamically balanced and factory tested at rated 

speed range after being installed into unit.   

3. Fan wheels shall be installed on a properly sized one (1)-piece carbon steel shaft.  

Fan shaft shall not pass through its first critical speed as the unit comes up to 

rated speed (as rpm).   

4. Provide flexible connections at all points of connection between fan inlet/outlet and 

any associated ductwork. 

5. Motors and Drives:  

a. Motor and drive assembly shall be factory-installed and run-tested.   

b. Motors shall meet or exceed standards set forth in NEMA Standard MG 1 – 

Motors and Generators, complying with NEMA premium efficiency levels 

where applicable. Motors shall comply with applicable requirements of NEC 

and shall be UL Listed. 
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c. Fan motors shall be TEFC rated.  Where motors are VFD controlled, they 

shall be inverter-duty and shall be furnished with a shaft grounding ring.   

d. Motors shall be heavy duty, open drip-proof or totally enclosed fan-cooled, 

operating at 460 V, 60 Hz, 3-phase.  Motors shall be capable of voltage 

variation range of +/- 10%.   

e. Motors shall be of NEMA B design, Class B winding insulation, capable of 

operating continuously at 104 deg F without tripping overloads, and with a 

minimum service factor of 1.15. 

f. No point on the fan brake horsepower curve is permitted to exceed the 

nameplate horsepower rating of the motor.  Motor operation within the 

motor’s service factor is not permitted.  

6. If a fan motor is larger than 5hp, fan shall have a Fan Efficiency Index (FEI) 

greater than 1.0.   

B. Process Fan: 

1. Fan shall be a belt-driven plenum with a VFD furnished with the unit for speed 

control.  Wheel shall be airfoil type constructed of welded aluminum.  

2. Mounting housing for fan shall be constructed of welded steel with coating. Where 

equipment schedule requires a corrosion resistant package, fan mounting housing 

shall receive protective coating as specified. Fan housing shall be mounted on 

vibration isolators. 

3. Fan shall be furnished with an airflow measurement system and transmitter that 

utilizes a calibrated piezoelectric ring to calculate airflow based on pressure 

differential across the fan venturi. 

4. Fan shall have an AMCA vibration rating of BV-3. 

5. Pillow block shaft bearings shall have a minimum L10 life of 200,000 hours. 

Extended lube lines shall be provided.   

C. Reactivation Fan: 

1. Fan shall be a direct drive single-width/single-inlet utility fan.   

2. Mounting housing for SWSI fan shall be constructed of welded steel with coating. 

Where equipment schedule requires a corrosion resistant package, fan mounting 

housing shall receive protective coating as specified. Fan shall be mounted on 

vibration isolators. 

3. Fan bearings shall be grease-lubricated ball bearings and permanently sealed.  
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2.06 DEHUMIDICATION COMPONENTS: 

A. Desiccant Wheel with Face-and-Bypass Controls: 

1. A counter-flow, desiccant wheel shall be the primary means of dehumidification.  

2. Desiccant Wheel Construction: 

a. Desiccant media shall be a monolithic, extended-surface contact medium 

fabricated entirely of inert, inorganic binders and glass fibers formed into 

narrow passages for airflow designed for the purpose of removing vapor 

phase water from the air.  The desiccant impregnated onto the contact 

medium shall be silica gel.  

b. Wheel shall have a flame-spread index of 0 and a smoke developed index of 

10 when tested in accordance with ASTM E-84.  

c. The monolithic wheel shall be a single piece for fast removal and simple 

handling, supported by two 200,000-hour rated seal, non-maintenance 

bearings.   

d. Low-friction contact seals shall be provided to mitigate cross leakage 

between process and reactivation airstreams, suitable for static pressures up 

to 2.5 inwg.  Seals shall be constructed of silicon or Viton. 

e. Desiccant wheel rotation shall be powered by an electric motor with variable 

frequency drive, adjustable sheave, and tensioning pulley. Wheel rotation 

shall monitored for operational faults. 

3. Motorized dampers shall modulate amount of air that passes through wheel and 

amount of air that bypasses wheel to achieve desired dew point of discharge air. 

a. Dampers shall be tested and certified in accordance with AMCA 511 – 

Certified Ratings Program – Product Rating Manual for Air Control Devices 

for air performance and leakage. Damper leakage shall not exceed 4.0 

cfm/sqft at 1.0 inWC. 

b. Dampers and damper frames shall be of minimum 14-gauge, stainless steel 

or aluminum. Damper blades shall be double-skin airfoil design, or equal. 

c. Damper actuators shall be of sufficient size and quantity to ensure complete 

damper operation. Actuators shall be direct coupled to minimize any linkages 

required for damper operation. 

4. Pressure differential indicators with dial-gauge on exterior of unit shall be provided 

for manual monitoring of wheel pressure drop.  Indicators shall be provided for the 

process airstream and the reactivation airstream portions of the wheel. 
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5. Low-friction contact seals shall be provided to mitigate cross leakage between 

process and reactivation airstreams, suitable for static pressures up to 2.5 inwg. 

B. Desiccant Wheel Reactivation System: 

1. Moisture absorbed from the process airstream shall be driven from the desiccant 

wheel with hot reactivation air.   

2. Reactivation air is heated with multiple stages of 460 V, 3-phase electric coils.  

Each heating stage shall be provided with a self-contained temperature control 

loop and sensor.  Provide thermal cutouts and contactors required for UL listing.   

3. Provide temperature transmitters at the outlet of the reactivation heaters and at the 

outlet of the reactivation fan. 

4. Provide a metal mesh filter with pressure differential indicating transmitter to 

protect the reactivation heaters and the desiccant wheel.   

5. The electric reactivation section shall be capable of and provided with an electric 

reactivation modulation system. Also provide fault circuitry for electrical 

components and mechanical rotation of desiccant wheel. Unit(s) shall be provided 

with all necessary manual and automatic dampers for proper function under all 

potential design operating conditions. 

C. Pre-Cooling Coil: 

1. Unit shall be provided with a pre-cooling coil that tempers the outdoor airstream 

prior to mixing with return air. The pre-cooling coil shall remove moisture under 

conditions for when the cooling fluid is below the dew point of the incoming 

outdoor air, primarily during the spring period of the year.   

2. Coil shall be constructed of copper headers with copper tubing and aluminum fins, 

sized for the load, conditions, and cooling fluid specified in the equipment 

schedule.   

3. An electrically actuated 3-way control valve, shipped loose for field installation, 

shall be provided with the unit and modulated by the unit controller.   

4. Coil shall be certified in accordance with AHRI 410. 

5. Coil shall be provided with a drain pan. 

2.07 POST COOLING AND HEATING COMPONENTS: 

A. Post Cooling Coil: 

1. Unit shall be provided with a post-cooling coil that cools the process air stream that 

has been heated by the desiccant wheel, in accordance with the control sequence. 
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2. Coil shall be constructed of copper headers with copper tubing and aluminum fins, 

sized for the load, conditions, and cooling fluid specified in the equipment 

schedule.   

3. An electrically actuated 3-way control valve, shipped loose for field installation, 

shall be provided with the unit and modulated by the unit controller.   

4. Coil shall be certified in accordance with AHRI 410. 

5. Coil shall be provided with a drain pan. 

B. Post Heating Coil: 

1. When desiccant dehumidification is not required, an electric reheat coil will temper 

the process area using multiple stages of 460 V, 3-phase electric coils, in 

accordance with the control sequence.   

2. Each heating stage shall be provided with a self-contained temperature control 

loop and sensor.  Provide thermal cutouts and contactors required for UL listing.   

2.08 PROCESS AIR FILTER SECTION 

A. Provide a filter rack for disposable 2” MERV 8 filters, between the mixing box and 

desiccant wheel section. 

B. Filter section shall be provided with access doors. Filter rack shall be constructed of 

galvanized steel to support and secure the filters in place and minimize bypass.  

C. Provide filter block-off panels as needed to prevent air bypass around filters. Block-off 

panels shall not need to be removed during filter replacement. Filters to be of size, 

orientation and quantity needed to maximize filter face area of each particular unit size. 

D. The velocity through the filters shall be in accordance with the filter manufacturer's 

recommendations and shall not exceed a face velocity of 500 fpm.   

E. Provide pressure differential pressure indicating transmitter across supply air filter with 

local display on enclosure and ability to send alarm signal to the DDC system. 

2.09 DRAIN PANS 

A. The drain pan shall be designed in accordance with ASHRAE 62.1 and be of sufficient 

size to collect all condensation produced within the unit(s) or from any particular section 

of the unit. Drain pan shall be sloped in two planes, pitched toward drain connections, 

promoting positive drainage to eliminate stagnant water conditions when unit is installed 

level and trapped per manufacturer's requirements. The outlet shall be located at the 

lowest point of the pan and shall be of sufficient diameter to prevent drain pan overflow 

under normal operating conditions. Drain pan shall be stainless steel.  
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B. All drain pan connections shall be visible external to the unit. Threaded connections 

under the unit floor shall not be accepted. 

C. Drain connections shall be of the same material as the primary drain pan and shall 

extend a minimum 2-1/2-inch beyond the base to ensure adequate room for field piping 

of condensate traps. 

D. HVAC SUBCONTRACTOR shall ensure the unit is installed level, trapped in accordance 

with the manufacturer's requirements, and visually inspected to ensure proper drainage 

of condensate. 

2.10 AUTOMATIC TEMPERATURE AND HUMIDITY CONTROLS  

A. Unit shall be provided with a factory-installed and factory-tested microprocessor-type 

controller to control and monitor unit.  

B. Unit controller shall be able to provide standalone, automatic operation of the 

dehumidification unit to maintain all design setpoints and be able to perform, at a 

minimum, the following functions: 

1. Process fan start/stop and speed control. 

2. Desiccant wheel face-and-bypass damper open/close and modulating functions. 

3. Reactivation system fan start/stop and electric heating control.  

4. Modulation of pre-cooling coil to dehumidify outdoor air when conditions permit. 

5. Modulation of pre-cooling coil to heat outdoor air when conditions permit. 

6. Modulation of all post-heating and post-cooling sections for meeting supply air 

temperature setpoints. 

7. Monitoring of and ability for operator to make adjustments of setpoints at unit 

controller such as for supply air temperature, dew point, and alarm thresholds.  

8. Ability to receive signals from DDC system such as supply air temperature and 

dewpoint setpoints, fire alarm shut down, emergency stop, etc. 

9. Monitoring of process airstream operating points including but not limited to: 

a. Fan run/speed status 

b. Total supply air flow rate 

c. Pre-cooling coil valve position 

d. Pre-cooling coil discharge temperature 
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e. Mixed air temperature sensor 

f. Pre-filter pressure differential 

g. Wheel face-and-bypass damper positions 

h. Post-cooling coil valve position 

i. Post-heating coil airflow switch 

j. Post-heating coil stages operating status 

k. Supply duct pressure 

l. Conditioned space temperature and dewpoint (3 spaces) 

m. Supply air temperature and dewpoint  

10. Monitoring of reactivation airstream operating points including but not limited to: 

a. Fan run status 

b. Filter pressure differential 

c. Heater discharge air temperature 

d. Fan discharge air temperature.   

11. Monitoring of desiccant wheel operating points including but limited to: 

a. Wheel rotation status 

12. Generating system alarms including but not limited to: 

a. Supply air temperature not meeting setpoint 

b. Supply air dewpoint not meeting setpoint 

c. Dirty process air filter 

d. Dirty reactivation air filter 

e. Supply fan fault 

f. Reactivation fan fault 

g. Face-and-bypass damper fault 

h. Wheel rotation fault 
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U. The controller shall also have the capability to communicate with the building- or facility-

wide DDC controls system, HVAC Master Control Panel (HMCP), or similar 

building/facility central controller. Unit(s) controls shall utilize an open protocol BACnet 

interface. All unit control points described as regards standalone operation and 

elsewhere in this section shall also be able to be monitored via the DDC system.  

V. Unit controller shall be provided with a touchscreen interface mounted in the control 

section of the cabinet.    

W. Operational Design Considerations: 

1. The controls shall be capable of operating the process supply airstream 

continuously. The controller shall bypass all process air around the desiccant 

wheel when dehumidification is not required or can be achieved by the pre-cooling 

coil. Controls shall be capable of switching the system from bypass to 

dehumidification mode when space dew point meets setpoint and the process 

shall be reversed when space dew point increases above setpoint.  

2. The controller shall be capable of modulating the electric reactivation heating 

section as needed to minimize electrical energy consumption necessary to achieve 

the desired process air humidity conditions. 

3. The controller shall be capable of receiving external signals from the facility DDC 

system to control the supply air dew point and dry bulb temperature to satisfy the 

setpoint signals received.   

a. The post-cooling and post-heating coils shall be utilized to trim supply air 

temperature externally-received setpoint during dehumidification and non-

dehumidification operating modes. 

b. When dehumidification is required and the cooling water temperature is 

below the dewpoint set point, the pre-cooling coil shall be utilized to remove 

the maximum amount of moisture from the air as it can. 

c. When dehumidification is required and the pre-cooling coil meet the full 

dehumidification load, the desiccant face-and-bypass system and the 

reactivation system shall operate as necessary to satisfy the dewpoint 

setpoint. 

C. The unit local control panel shall be provided with an LCD touchscreen that displays all 

operating points described in this specification.   

D. The unit local control panel shall be capable of communicating all operating points, 

setpoints, operating modes, displayed values, and alarms to the facility DDC system via 

BACnet communication protocols.  The unit local controller shall be capable of receiving 

the specified setpoints from the DDC system via BACnet communication protocols.  
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E. The unit shall be furnished with a UL 508 listed control enclosure outfitted with fusing, 

cooling fans, control power transformers, low-voltage power supplies, and terminal 

blocks as necessary for system operation.  All internal wiring shall be in accordance with 

the National Electrical Code.  Control enclosure shall be furnished with microprocessor, 

communication gateways/components, memory, and batteries as needed for standalone 

operation as well as for remote monitoring and setpoint control from the DDC. 

F. Field mounted components, such as valves, temperature sensors, moisture sensors, 

and duct smoke detectors, shall be shipped loose for field installation with designated 

terminals in the unit’s controller or a factory-installed terminal board. Signals from supply 

duct smoke detectors shall be routed to the fire alarm panel by the FIRE ALARM SUB-

SUBCONTRACTOR. All other sensors required for unit(s) control points shall be factory-

installed by the unit manufacturer.          

2.11 VARIABLE FREQUENCY DRIVES 

A. Service Conditions 

1. VFDs shall provide full output in an ambient temperature range from 14°F to 

104°F. 

2. VFDs shall provide full output in a relative humidity range from 0% to 95%, non-

condensing. 

3. VFDs shall provide full output when installed up to 3,300 feet elevation without 

derating. 

4. VFDs shall provide full output with an AC line voltage variation from -10 to +10% of 

nominal voltage. 

5. VFD shall be mounted within the controls section of unit, accessible during unit 

operation without entering the fan cabinet.   

B. Factory wiring of VFD(s) and starters 

1. VFD(s) shall be wired per NEC, UL, and NFPA 90A requirements. Units with 

factory-mounted controls shall also include power wiring from the VFD or starter 

control transformer to the control system transformers. After mounting and wiring 

of VFD(s) on the unit(s), trained factory personnel shall ensure proper operation of 

each VFD through a thorough factory test of unit wiring to ensure that no 

weaknesses exist in wiring or motor. Each VFD shall be energized and the fan run 

to ensure the VFD will operate throughout the usable range of the drive and that 

the fan rotation is correct. 

2. On units provided with factory-mounted and wired supply/return fan starters or 

VFDs, the manufacturer shall provide a single point of power. 
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4. For units that also include factory-mounted controls, and a supply fan starter or 

VFD, a line-to-24 V transformer shall be provided with sufficient wattage to power 

the factory-installed control points. 

C. Warranty 

5. The VFD shall be warranted by the manufacturer for a period of 42 months from 

date of shipment, or 36 months from start-up, whichever occurs first. The warranty 

shall include parts, labor, travel costs and living expenses incurred by the 

manufacturer to provide factory-authorized, on-site services. 

2.12 UNIT POWER 

A. Unit shall be provided with a single-point power connection with non-fused disconnect. 

B. All wiring shall comply with NEC and UL requirements.  Wiring shall be numbered and 

color coded for simplified identification.   

C. A convenience outlet shall be provided in the control section and shall remain energized 

when disconnect switch is open or closed.   

D. LED service lights shall be provided in all unit sections.     

2.13 IDENTIFICATION  

A. Each unit shall be provided with and identified by the equipment unit tag numbers 

provided in the equipment schedules on the contract drawings.   

B. Provide a corrosion-resistant tag or nameplate, securely affixed in a conspicuous place 

on each unit, listing the unit tag number, manufacturer's name or trademark and any 

such other information the manufacturer may consider necessary, in addition to any 

specific information specified on contract drawings and specifications, to provide 

complete identification. 

C. Standard manufacturer-provided labeling shall be provided, to indicate unit capacity 

(CFM, heating, cooling, refrigerant charge, etc).  

PART 3 – EXECUTION 

3.01 SHIPPING 

A. Paper copies of the installation, operation, and maintenance manual(s) shall be shipped 

with each unit. 

B. The manufacturer shall identify all shipments with the order number. Enough information 

shall be provided with each shipment to enable the HVAC SUBCONTRACTOR to 

confirm receipt of units when they are received. For parts too small to mark individually, 

the manufacturer shall place them in containers. 
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C. After loading the equipment for shipment, the manufacturer shall contact the shipping 

contact on the order and provide the name of the carrier, description of equipment, order 

number, shipping point, and date of shipment. 

D. The HVAC SUBCONTRACTOR shall not install damaged items until repairs are made in 

accordance with manufacturer's written instructions and approval by Engineer.   

1. Only minor repair work will be permitted in the field.   

2. All damaged items requiring remedial work shall be returned to the manufacturer 

for repair or replacement. 

3.02 ON-SITE STORAGE 

A. If equipment is to be stored for an extended period of time prior to installation, the HVAC 

SUBCONTRACTOR shall remove all stretch or shrink wrap from units upon receipt to 

prevent unit corrosion and shall either place the units in a controlled indoor environment 

or shall cover the units with canvas tarps and place them in a well-drained area. 

Covering units with plastic tarps shall not be acceptable. 

3.03 FIELD EXAMINATION 

A. The HVAC SUBCONTRACTOR shall verify that the mechanical room, or any such 

designated space for equipment installation, is ready to receive work and the opening 

dimensions are as indicated on the shop drawings and contract documents. 

B. The HVAC SUBCONTRACTOR shall verify that the proper power supply is available 

prior to starting the fans, including phase rotation verification on the feeder. 

3.04 INSTALLATION 

A. Follow equipment manufacturer’s written instructions for handling and installation of 

equipment. 

B. The HVAC SUBCONTRACTOR shall be responsible for coordinating all installation 

requirements with the Owner and the GENERAL CONTRACTOR to ensure that a 

complete installation for each unit is being provided. Coordination efforts shall include 

such items as unloading and hoisting requirements, field wiring requirements, field piping 

requirements, field ductwork requirements, requirements for assembly of field-bolted or 

welded joints, and all other installation and assembly requirements. 

C. The manufacturer shall provide all screws and gaskets for joining of sections in the field. 

D. Adjust seals and purge of rotating wheels as recommended by the manufacturer. 

E. Verify correct settings and installation of controls. 

F. Install vibration-control devices. 
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1. Ensure that any temporary blocks or restraints on vibration isolations are removed 

from rotating equipment and that full range of motion is available.   

2. Provide flexible connections between ductwork and unit duct connections. 

G. The HVAC SUBCONTRACTOR shall verify that the following items have been 

completed prior to scheduling the manufacturer's final inspection and start up: 

1. All isolated components have had their shipping restraints removed and the 

components have been leveled. 

2. For all field-assembled units, ensure all interconnections have been completed, 

i.e., electrical and control wiring, piping, casing joints, bolting, welding, etc. 

3. All water piping connections have been completed and hydrostatically tested and 

all water flow rates have been set in accordance with the capacities scheduled on 

the Drawings. 

4. All ductwork connections have been completed and all ductwork has been leak 

tested for its intended service. 

5. All power wiring, including motor starters and disconnects, serving the unit has 

been completed. 

6. All automatic temperature and safety controls have been completed. 

7. All dampers are fully operational. 

8. All shipping materials have been removed. 

9. Clean filter media has been installed in the unit. 

3.05 CONNECTIONS 

A. Install piping to unit such that it allows for access to components requiring service and 

maintenance. Provide access panels in wall or ceiling assemblies, as needed, to provide 

access to unit piping. 

B. Cold water piping at unit connections shall be independently supported and shall not 

impose forces or moments on nozzles that exceed manufacturer’s allowable loading. 

Unions, drainage points, and vent points shall be provided at coil connections.   

C. Provide condensate drain piping from unit condensate drain pans and extend drain 

piping to nearest equipment or floor drain. Minimum drain piping size shall be NPS 1-1/4 

copper tubing. Provide with condensate drain trap provided near to condensate drain 

trap and of sufficient pipe dimensions and height such that unit air pressures do not 

adversely affect proper drainage from unit. Provide drain piping with cleanouts at 

changes of direction.  
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D. Ground equipment according to Section 26 05 26 – Grounding and Bonding for Electrical 

Systems. 

E. Connect wiring according to Section 26 05 19 – Low-Voltage Conductors and Cables. 

F. Tighten electrical connectors and terminals according to manufacturer's published 

torque-tightening values. If manufacturer's torque values are not indicated, use those 

specified in UL 486A and UL 486B. 

3.06 LEVELING 

A. The HVAC SUBCONTRACTOR shall level all unit sections in accordance with the unit 

manufacturers’ instructions. The HVAC SUBCONTRACTOR shall provide and install all 

necessary permanent shim material to ensure individual sections and entire assembled 

units are level. 

3.07 FINAL INSPECTION AND STARTUP SERVICE  

A. Refer to sections 23 05 93 – HVAC Balancing and 01 91 00 – Building System 

Commissioning for additional details regarding startup, testing, and balancing 

requirements.   

B. The services of a qualified manufacturer's Technical Representative shall be provided. 

The manufacturer Technical Representative’s services shall include the following site 

visits: 

 

Service 
Total 
Days 

No. of 
Trips 

Remarks 

Installation Checkout 1 1 
In accordance with Section 01 91 00 – 

Building Systems Commissioning 

Startup and Testing 5 3 

In accordance with Section 23 05 93 – 

HVAC Balancing and Section 01 91 00 – 

Building Systems Commissioning 

Training 1 1 
In accordance with Section 01 79 00 – 

Instruction of Owner’s Personnel 

C. The AUTOMATIC TEMPERATURE CONTROLS SUB-SUBCONTRACTOR shall be 

scheduled to be present on job site to witness equipment start up and to verify all control 

sequences.  The Manufacturer’s technician shall coordinate with the AUTOMATIC 

TEMPERATURE CONTROLS SUB-SUBCONTRACTOR for all required interfaces with 

the BMS.   

D. After the manufacturer’s factory-trained and factory-employed service technician has 

successfully completed unit(s) startup, the HVAC SUBCONTRACTOR shall perform, at 

a minimum, the following tests and services and submit a startup report outlining the 

results: 

1. Record date, time, and person(s) performing service. 

2. Check all motor and starter power lugs and tighten as required. 
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3. Verify all electrical power connections. 

4. Conduct a start-up inspection per the manufacturer's recommendations. 

5. Energize fan motors and verify that motor FLA is within manufacturer’s tolerance 

of nameplate FLA for each phase. 

6. Record fan motor voltage and amperage readings. 

7. Check fan rotation and spin wheel to verify that rotation is free and does not rub or 

bind. 

8. Check fan for excessive vibration. 

9. If so equipped, check belt drive for proper tension and alignment. Tighten the belts 

in accordance with the manufacturer's directions. Check belt tension during the 

second- and seventh-day’s operation and re-adjust belts, as required, to maintain 

proper tension as directed by the manufacturer. 

10. Remove all foreign and loose material in ductwork leading to and from the fan and 

in the fan itself. 

11. Disengage all shipping fasteners on vibration isolation equipment. 

12. Secure all access doors to the fan, the unit and the ductwork. 

13. Switch electrical supply "on" and allow fan to reach full speed. 

14. Physically check each fan at start up and shut down to ensure no abnormal or 

problem conditions exist. 

15. Check entering and leaving air temperatures (dry bulb and wet bulb) and 

simultaneously record entering and leaving chilled water temperatures and flow, 

and outside air temperature. 

16. Check all control sequences. 

E. Perform the following final checks before startup: 

1. Verify that shipping, blocking, and bracing are removed. 

2. Verify that unit is secure on mountings and supporting devices and that connection 

to piping, ducts, and electrical systems are complete. Verify that proper thermal-

overload protection is installed in motors, starters, and disconnect switches. 

3. Perform cleaning and adjusting specified in this Section. 
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4. Disconnect fan drive from motor, verify proper motor rotation direction, and verify 

free fan wheel rotation and smooth bearing operations. Reconnect fan drive 

system, align belts, and install belt guards. 

5. Verify lubrication of bearings, pulleys, belts, and other moving parts. 

6. Set outside- and return-air mixing dampers to minimum outdoor-air setting. 

7. Install clean filters. 

8. Verify that manual and automatic volume control and fire and smoke dampers in 

connected duct systems are in fully open position. 

F. Perform the following starting procedures for dehumidification units: 

1. Energize motor; verify proper operation of motor, drive system, and fan wheel. 

Adjust fan to indicated rpm. Replace malfunctioning motors, bearings, and fan 

wheels. 

2. Measure and record motor electrical values for voltage and amperage. 

3. Manually operate dampers from fully closed to fully open position and record fan 

performance. 

G. Complete installation and startup checks according to manufacturer's written 

instructions. 

H. Startup Report: Report findings during startup. Identify startup steps, corrective 

measures taken, and final results. 

3.08 ADJUSTING 

A. Adjust damper linkages for proper damper operation. 

B. Adjust initial temperature and humidity set points. 

3.09 FIELD PERFORMANCE VERIFICATION 

A. Leakage: Pressurize casing to maximum operating static pressure (up to +/-8” w.g.) and 

measure leakage. If leakage exceeds 1% of design airflow, seal leakage points with a 

permanent solution. Repeat test. If the unit still does not pass, contact the manufacturer 

to seal unit. 

B. Submit a field test report with testing data recorded. Include description of corrective 

actions taken. 
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3.10 CLEANING 

A. Clean dehumidification units internally, on completion of installation, according to 

manufacturer's written instructions. Clean fan interiors to remove foreign material and 

construction debris, tools, dirt, and dust. Vacuum clean fan wheels, cabinets, and coils' 

entering-air face.  

B. Clean unit interior prior to operating.  

C. Clean exterior prior to transfer to owner. 

D. After completing system installation, testing, and startup service of dehumidification 

units, clean filter housings and install new filters. 

END OF SECTION
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DIVISION 26 

ELECTRICAL 

(FILED SUB BID REQUIRED) 

 

SECTION 26 05 00 

BASIC ELECTRICAL REQUIREMENTS 

PART 1 – GENERAL 

1.01 DEFINITIONS 

A. FSB  Filed Sub-Bid(der) 

B. FSSB   Filed Sub-Sub Bid(der) 

1.02 FILED SUB-BID (FSB) REQUIREMENTS 

A. A Filed Sub-Bid submitted for the work of Division 26 – Electrical shall include the 

complete work specified in Division 26.   

B. FSB shall comply with the requirements of Massachusetts General Laws c. 149, §44F, 

shall be submitted on the form provided in Section 00 40 01 – Forms for Filed Sub-Bid, 

at the time specified in Section 00 11 00 – Advertisement for Bids, and shall be 

accompanied by a bid deposit complying with the requirements of Massachusetts 

General Laws c. 149, §44B(2) and all other documents required by Section 00 20 00 – 

Instructions to Bidders.  

C. The work of Division 26 – Electrical is indicated on Drawing Nos. G-002 through G-005 – 

Index of Drawings and is listed on the Drawing title block on individual Drawings. 

Drawings that are denoted in the title block as requiring a Filed-Sub-Bid Contractor, shall 

require a Filed-Sub-Bid Contractor for the work shown in whole or in part of the Drawing.   

D. In accordance with Massachusetts General Laws c. 149, §44F, each Filed Sub-Bidder 

shall list in Section 00 40 01 – Forms for Filed Sub-Bid the name and bid price of each 

person, firm, or corporation performing labor or labor and materials for each class of 

work or part thereof listed below for Filed Sub-Sub-Bids; provided that any Filed Sub-

Bidder may, without listing any bid price, list his own name for any such class of work or 

part thereof and perform that work with persons on his own payroll, if such Filed Sub-

Bidder, after Filed Sub-Bid opening, shows to the satisfaction of the Owner that he does 

customarily perform such class of work or part thereof with employees on his own payroll 

who are mechanics or laborers as referred to in Massachusetts General Laws c. 149, 

§26, and is qualified to do so. 
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1. Classes of work for which a listing is required in Section 00 40 01 – Forms for Filed 

Sub-Bid for a Filed Sub-Sub-Bid:  

 

Class of Work for 

Filed Sub-Sub-Bid (FSSB) 
Reference Specification 

Lightning Protection Section 26 41 00 

E. The ELECTRICAL FSB SUBCONTRACTOR (henceforth referred to as ‘Electrical 

Contractor’, ‘EC’, or, for Division 26, 27, and 28 specifications, ‘Contractor’) shall furnish 

all labor, equipment and material for the complete installation of the miscellaneous 

metals as indicated on the Drawings and specified herein. 

1.03 RELATED SECTIONS  

A. Division 00 – Procurement and Contracting Requirements. 

B. Division 01 – General Requirements. 

C. Division 40 – Process Interconnections.  

D. Section 41 22 00 – Cranes and Hoists.  

E. Division 43 – Process Gas and Liquid Handling, Purification, and Storage Equipment.  

F. Division 46 – Water and Wastewater Equipment.  

1.04 THE REQUIREMENT 

A. The Electrical Contractor (EC) shall furnish all labor, materials, tools, and equipment, 

and perform all work and services necessary for, or incidental, to the furnishing and 

installation of all electrical work as shown on the Drawings, and as specified in 

accordance with the provisions of the Contract Documents and completely coordinate 

with the work of other trades involved in the general construction. Although such work is 

not specifically shown or specified, all supplementary or miscellaneous items, 

appurtenances, and devices incidental to or necessary for a sound, secure, and 

complete installation shall be furnished and installed as part of this work. The EC shall 

obtain approved Shop Drawings showing wiring diagrams, connection diagrams, 

roughing-in and hook up details for all equipment and comply therewith. All electrical 

work shall be complete and left in operating condition in accordance with the intent of the 

Drawings and the Specifications for the electrical work. 

B. Reference Section 40 61 13 − Process Control System General Provisions and General 

Requirements in Division 01 for scope of work details as they relate to the Division 40 

Instrumentation and Control System Subcontractor. 

La
st

 M
od

ifi
ed

: 0
2/

28
/2

02
4 

at
 1

0:
41

A
M

 E
S

T



 

 

90398-004/February 2024 26 05 00-3  Basic Electrical Requirements 

C. The electrical scope of work for this project primarily includes, but is not limited to, the 

following: 

1. Coordinate with Westfield Gas & Electric for new electric service to the new facility. 

2. Furnish and install new low voltage power circuit breaker switchgear, and low 

voltage molded case circuit breaker switchboards. 

3. Furnish and install new motor control centers. 

4. Furnish and install low voltage motor control equipment including reduced voltage 

motor starters and variable frequency drives. 

5. Furnish and install power panelboards, lighting panelboards, dry-type 

transformers, and other low voltage electrical power distribution equipment. 

6. Furnish and install new standby diesel generator and all appurtenances. 

7. Furnish and install all aboveground raceway systems including conduit, fittings, 

boxes, supports, and other pertinent components. 

8. Furnish and install all underground raceway systems including conduit, fittings, 

manholes, handholes and other pertinent components. 

9. Furnish and install all low voltage wire and cable resulting in a complete and 

operable electrical system. 

10. Furnish and install new lighting systems and wiring devices. 

11. Furnish and install a fire alarm system, CCTV and security systems. 

12. Furnish and install communication systems. 

13. Other electrical work as specified herein and indicated on the Drawings. 

D. All material and equipment must be the product of an established, reputable, and 

approved manufacturer; must be new and of first-class construction; must be designed 

and guaranteed to perform the service required; and must bear the label of approval of 

the Underwriters Laboratories, Inc., where such approval is available for the product of 

the listed manufacturer as approved by the Engineer. 

E. When a specified or indicated item has been superseded or is no longer available, the 

manufacturer's latest equivalent type or model of material or equipment as approved by 

the Engineer shall be furnished and installed at no additional cost to the Owner. 

F. Where the EC's selection of equipment of specified manufacturers or additionally 

approved manufacturers requires changes or additions to the system design, the EC 

shall be responsible in all respects for the modifications to all system designs, subject to 
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approval of the Engineer. The EC's bid shall include all costs for all work of the Contract 

for all trades made necessary by such changes, additions or modifications or resulting 

from any approved substitution. 

G. Furnish and install all stands, racks, brackets, supports, and similar equipment required 

to properly serve the equipment which is furnished under this Contract, or equipment 

otherwise specified or indicated on the Drawings. 

H. All electrical components and systems (e.g., conduit and other raceways, freestanding 

equipment, etc.) and their anchorage, including electrical equipment foundations, shall 

be designed to resist the controlling load combination of gravity loads, operational 

forces, wind forces, seismic forces, thermal loads, and any other applicable forces 

required in accordance with the governing Building Code and Section 01 73 23 – 

Anchorage and Bracing of Nonstructural Components.  Seismic design shall be in 

accordance with ASCE 7 Chapter 13 unless the nonstructural component meets the 

criteria to be exempt. 

1.05 EQUIPMENT LOCATION 

A. The Drawings show the general location of feeders, transformers, outlets, conduits, and 

circuit arrangements. Because of the small scale of the Drawings, it is not possible to 

indicate all of the details involved. The EC shall carefully investigate the structural and 

finish conditions affecting the work and shall arrange such work accordingly; furnishing 

such fittings, junction boxes, and accessories as may be required to meet such 

conditions. The EC shall refer to the entire Drawing set to verify openings, special 

surfaces, and location of other equipment, or other special equipment prior to roughing-

in for panels, switches, and other outlets. The EC shall verify all equipment dimensions 

to ensure that proposed equipment will fit properly in spaces indicated. 

B. Where outlets are shown near identified equipment furnished by this or other 

Contractors, it is the intent of the Specifications and Drawings that the outlet be located 

at the equipment to be served. The EC shall coordinate the location of these outlets to 

be near the final location of the equipment served whether placed correctly or incorrectly 

on the Drawings. 

1.06 LOCAL CONDITIONS 

A. The EC shall examine the site and become familiar with conditions affecting the work. 

The EC shall investigate, determine, and verify locations of any overhead or buried 

utilities on or near the site, and shall determine such locations in conjunction with all 

public and/or private utility companies and with all authorities having jurisdiction. All 

costs, both temporary and permanent to connect all utilities, shall be included in the Bid. 

The EC shall be responsible for scheduling and coordinating with the local utility for 

temporary and permanent services. 
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B. In addition, the EC shall relocate all duct banks, lighting fixtures, receptacles, switches, 

boxes, and other electrical equipment as necessary to facilitate the Work included in this 

project. Costs for such work shall be included in the Bid. 

C. The EC is responsible for coordinating all electric utility equipment installations with the 

serving electric utility. The EC shall furnish and install all electric utility equipment 

required by the electric utility to be installed by the EC whether specifically shown on the 

Drawings or not.  

D. The EC shall furnish and install the following electrical utility equipment as a minimum: 

1. Concrete transformer pads constructed as instructed by the Westfield Gas & 

Electric. 

2. Primary and or secondary ductbank and manholes. 

3. Metering equipment cabinets and/or bases. 

4. Conduit and wire required from metering cabinet to metering current transformers 

and potential transformers. 

5. Secondary conductors.  

6. Secondary terminations. 

E. The electric utility will furnish and install the following equipment: 

1. Primary conductors and terminations. 

2. Utility Transformer. 

F. The EC is responsible for ensuring all electric utility equipment and construction installed 

by the EC is furnished and installed in accordance with the electric utility’s design 

specifications and requirements. The EC is fully responsible for coordinating all required 

work with the electric utility. Any additional required electric utility construction or 

equipment not specified herein or shown on the Drawings shall be supplied by the EC at 

no additional cost to the Owner. 

 

1.07 SUBMITTALS 

A. In accordance with the procedures and requirements set forth in Section 01 33 00 − 

Submittal Procedures and the requirements of the individual Specification Sections, the 

EC shall obtain from the equipment manufacturer and submit the following: 

1. Shop Drawings. 

2. Operation and Maintenance Manuals. 
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3. Spare Parts List. 

4. Proposed Testing Methods and Reports of Certified Shop Tests. 

5. Reports of Certified Field Tests. 

6. Manufacturer’s Representative’s Certification. 

B. Submittals shall be sufficiently complete in detail to enable the Engineer to determine 

compliance with Contract requirements.  

C. Submittals will be approved only to the extent of the information shown. Approval of an 

item of equipment shall not be construed to mean approval for components of that item 

for which the EC has provided no information. 

D. Some individual electrical specification sections may require a Compliance, Deviations, 

and Exceptions (CD&E) letter to be submitted. If the CD&E letter is required and shop 

drawings are submitted without the letter, the submittal will be rejected. The letter shall 

include all comments, deviations and exceptions taken to the Drawings and 

Specifications by the EC AND Equipment Manufacturer/Supplier. This letter shall include 

a copy of this specification section. In the left margin beside each and every 

paragraph/item, a letter "C", "D", or "E" shall be typed or written in. The letter "C" shall be 

for full compliance with the requirement. The letter "D" shall be for a deviation from the 

requirement. The letter "E" shall be for taking exception to a requirement. Any 

requirements with the letter "D" or "E" beside them shall be provided with a full 

typewritten explanation of the deviation/exception. Handwritten explanation of the 

deviations/exceptions is not acceptable. The CD&E letter shall also address deviations, 

and exceptions taken to each Drawing related to this Specification Section. 

E. Submit design for all nonstructural electrical components and systems and their 

anchorage in accordance with the governing Building Code and Section 01 73 23 – 

Anchorage and Bracing of Non-Structural Components. 

1.08 APPLICABLE CODES AND REQUIREMENTS 

A. Conformance 

1. Unless otherwise noted, all work, equipment and materials furnished shall conform 

with the latest available version of the existing rules, requirements and 

specifications of the following: 

a. Insurance Rating Organization having jurisdiction. 

b. The serving electrical utility company. 

c. The Massachusetts Electrical Code (MEC). 
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d. The National Electric Manufacturers Association (NEMA). 

e. The Institute of Electrical and Electronic Engineers (IEEE). 

f. The Insulated Cable Engineers Association (ICEA). 

g. The American Society of Testing Materials (ASTM). 

h. The American National Standards Institute (ANSI). 

i. The requirements of the Occupational Safety Hazards Act (OSHA). 

j. The National Electrical Contractors Association (NECA) Standard of 

Installation. 

k. National Fire Protection Association (NFPA). 

l. International Electrical Testing Association (NETA). 

m. All other applicable Federal, State/Commonwealth and local laws and/or 

ordinances. 

2. All material and equipment shall bear the inspection labels of Underwriters 

Laboratories, Inc., if the material and equipment is of the class inspected by said 

laboratories. 

B. Nonconformance 

1. Any paragraph of requirements in these Specifications, or Drawings, deviating 

from the rules, requirements and Specifications of the above organizations shall be 

invalid and their (the above organizations) requirements shall hold precedent 

thereto. The EC shall be held responsible for adherence to all rules, requirements 

and specifications as set forth above. Any additional work or material necessary 

for adherence will not be allowed as an extra but shall be included in the Bid. 

Ignorance of any rule, requirement, or Specification shall not be allowed as an 

excuse for nonconformity. Acceptance by the Engineer does not relieve the EC 

from the expense involved for the correction of any errors which may exist in the 

drawings submitted or in the satisfactory operation of any equipment. 

C. Certification 

1. Where applicable, upon completion of the work, the EC shall obtain certificate(s) of 

inspection and approval from the inspection organization having jurisdiction and 

shall deliver same to the Engineer and the Owner. 
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1.09 PERMITS AND INSPECTIONS 

A. The EC shall reference the General Conditions and Section 01 11 00 − Summary of 

Work. 

1.10 TEMPORARY LIGHTING AND POWER 

A. The EC shall reference the General Conditions and Section 01 51 00 − Temporary 

Utilities. 

1.11 TESTS 

A. Coordinate all the tests requirements with Section 26 08 11 – General Electrical Testing. 

1.12 POWER SYSTEM STUDIES 

A. The EC shall provide power system studies performed by a registered professional 

engineer in accordance with Section 26 05 73 – Power System Studies. 

1.13 SCHEDULES AND FACILITY OPERATIONS 

A. Since the equipment testing required herein shall require that certain pieces of 

equipment be taken out of service, all testing procedures and schedules must be 

submitted to the Engineer for review and approval one (1) month prior to any work 

beginning. When testing has been scheduled, the Engineer must be notified 48 hours 

prior to any work to allow time for load switching and/or alternation of equipment. In 

addition, all testing that requires temporary shutdown of facility equipment must be 

coordinated with the Owner/Engineer so as not to affect proper facility operations. 

B. At the end of the workday, all equipment shall be back in place and ready for immediate 

use should a facility emergency arise. In addition, should an emergency condition occur 

during testing, at the request of the Owner, the equipment shall be placed back in 

service immediately and turned over to Owner personnel. 

C. In the event of accidental shutdown of Owner equipment, the EC shall notify Owner 

personnel immediately to allow for an orderly restart of affected equipment. 

D. Maintaining the operation of these facilities during the duration of the construction period 

is essential and required. The EC shall furnish and install temporary equipment as 

required to maintain facility operation. Reference Section 01 14 00 – Coordination with 

Owner’s Operations for construction sequencing and specific operational constraint 

information. 

1.14 MATERIALS HANDLING 

A. Materials arriving on the job site shall be stored in such a manner as to keep material 

free of rust and dirt and so as to keep material properly aligned and true to shape. Rusty, 
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dirty, or misaligned material will be rejected. Electrical conduit shall be stored to provide 

protection from the weather and accidental damage. Rigid non-metallic conduit shall be 

stored on even supports and in locations not subject to direct sun rays or excessive 

heat. Cables shall be sealed, stored, and handled carefully to avoid damage to the outer 

covering or insulation and damage from moisture and weather. Adequate protection 

shall be required at all times for electrical equipment and accessories until installed and 

accepted. Materials damaged during shipment, storage, installation, or testing shall be 

replaced or repaired in a manner meeting with the approval of the Engineer. If space 

heaters are provided in a piece of electrical equipment, they shall be temporarily 

connected to a power source during storage. The EC shall store equipment and 

materials in accordance with Section 01 55 00 − Contractor Access and Parking. 

1.15 WARRANTIES 

A. Unless otherwise specified in an individual specification section, all electrical equipment 

and electrical construction materials shall be provided with a warranty in accordance 

with the requirements of Section 46 00 00 − Equipment General Provisions and the 

General Conditions.  

1.16 TRAINING 

A. Unless otherwise specified in an individual specification section, all training for electrical 

equipment shall be provided in accordance with the requirements of Section 46 00 00 − 

Equipment General Provisions. 

PART 2 – PRODUCTS 

2.01 PRODUCT REQUIREMENTS 

A. Unless otherwise indicated, the materials to be provided under this Specification shall be 

the products of manufacturers regularly engaged in the production of all such items and 

shall be the manufacturer's latest design. The products shall conform to the applicable 

standards of UL and NEMA, unless specified otherwise. International Electrotechnical 

Commission (IEC) standards are not recognized. Equipment designed, manufactured, 

and labeled in compliance with IEC standards is not acceptable. 

B. All items of the same type or ratings shall be identical. This shall be further understood 

to include products with the accessories indicated. 

C. All equipment and materials shall be new, unless indicated or specified otherwise. 

D. The EC shall submit proof if requested by the Engineer that the materials, appliances, 

equipment, or devices that are provided under this Contract meet the requirements of 

Underwriters Laboratories, Inc., in regard to fire and casualty hazards. The label of or 

listing by the Underwriters Laboratories, Inc., will be accepted as conforming to this 

requirement. 
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2.02 SUBSTITUTIONS 

A. Unless specifically noted otherwise, any reference in the Specifications or on the 

Drawings to any article, service, product, material, fixture, or item of equipment by name, 

make, or catalog number shall be interpreted as establishing the type, function, and 

standard of quality and shall not be construed as limiting competition. The EC, in such 

cases may use any article, device, product, material, fixture, or item of equipment which 

in the judgment of the Engineer, expressed in writing, is equal to that specified. 

2.03 CONCRETE 

A. The EC shall furnish all concrete required for the installation of all electrical work, 

Concrete shall be Class A unless otherwise specified. Concrete and reinforcing steel 

shall meet the appropriate requirements of Division 03 of the Specifications. 

B. The EC shall provide concrete equipment pads for all free-standing electrical apparatus 

and equipment located on new or existing floors or slabs. The EC shall provide all 

necessary anchor bolts, channel iron sills, and other materials as required. The exact 

location and dimensions shall be coordinated for each piece of equipment well in 

advance of the scheduled placing of these pads. Equipment pads shall be 4 inches high 

unless otherwise indicated on the Drawings and shall conform to standard detail for 

equipment pads shown on the Contract Drawings. Equipment pads shall not have more 

than 3” excess concrete beyond the edges of the equipment. 

C. The EC shall provide concrete foundations for all free-standing electrical apparatus and 

equipment located outdoors or where floors or slabs do not exist and/or are not or 

provided by others under this Contract. The EC shall provide all necessary anchor bolts, 

channel iron sills, and other materials as required. The location and dimensions shall be 

coordinated for each piece of equipment well in advance of the scheduled placing of the 

foundations. Equipment foundations shall be constructed as detailed on the Drawings or 

if not detailed on the Drawings shall be 6 inches thick minimum reinforced with #4 bars 

at 12-inch centers each way placed mid-depth. Concrete shall extend 6 inches minimum 

beyond the extreme of the equipment base and be placed on a compacted stone bed 

(#57 stone or ABC) 6 inches thick minimum. 

2.04 RUBBER INSULATING MATTING 

A. Rubber insulating matting shall be furnished and installed for each piece of electrical 

equipment that is located indoors and installed under this Contract. Rubber insulating 

matting shall not be installed outdoors. Matting shall be installed in the front of all 

equipment and in the rear of equipment that is rear accessible.  The mat shall be long 

enough to cover the full length of the equipment. The mat shall be ¼-inch thick with 

beveled edges, canvas back, solid type with corrugations running the entire length of the 

mat. The matting shall meet OSHA requirements and the requirements of ASTM D-178 

for Type 2, Class 2 insulating matting. Matting shall be 36 inches wide, minimum. 
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However, matting width shall be no less than the MEC working clearance for the 

equipment with which it is associated.  

B. Matting shall be provided for the following equipment: 

1. PLC Enclosures. 

2. Motor Control Centers. 

3. Indoor Switchgear Assemblies. 

4. Switchboard Assemblies. 

5. Variable Frequency Drives. 

6. Reduced Voltage Starters. 

7. Panelboards. 

8. Automatic Transfer Switches. 

9. Fire Alarm Control Panels.  

10. Harmonic Correction Equipment. 

PART 3 – EXECUTION 

3.01 CUTTING AND PATCHING 

A. Coordination 

1. The Work shall be coordinated between all trades to avoid delays and 

unnecessary cutting, channeling and drilling. Sleeves shall be placed in concrete 

for passage of conduit wherever possible. 

B. Damage 

1. The EC shall perform all chasing, channeling, drilling and patching necessary to 

the proper execution of this Contract. Any damage to the building, structure, or any 

equipment shall be repaired by qualified mechanics of the trades involved at the 

EC's expense. If, in the Engineer's judgment, the repair of damaged equipment 

would not be satisfactory, then the EC shall replace damaged equipment at the 

EC’s expense. 

C. Existing Equipment 
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1. Provide a suitable cover or plug for openings created in existing equipment as the 

result of work under this Contract. For example, provide round plugs in equipment 

enclosures where the removal of a conduit creates a hole and the enclosure. 

Covers and plugs shall maintain the NEMA rating of the equipment enclosure. 

Covers and plugs shall be watertight when installed in equipment located 

outdoors. 

3.02 EXCAVATION AND BACKFILLING 

A. The EC shall perform all excavation and backfill required for the installation of all 

electrical work. All excavation and backfilling shall be in complete accordance with the 

applicable requirements of Division 31. 

3.03 CORROSION PROTECTION 

A. Wherever dissimilar metals, except conduit and conduit fittings, come into contact, the 

EC shall isolate these metals as required with neoprene washers, nine (9) mil 

polyethylene tape, or gaskets. 

END OF SECTION 
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DIVISION 26 

ELECTRICAL 

(FILED SUB BID REQUIRED) 

 

SECTION 26 05 13 

MEDIUM VOLTAGE CABLES 

PART 1 – GENERAL 

1.01 FILED SUB-BID REQUIREMENTS 

A. This Section is part of the filed sub-bid for Division 26 – Electrical. See Section 26 05 00. 

1.02 THE REQUIREMENT 

A. The Contractor shall furnish, install, connect, test, and place in satisfactory operating 

condition, ready for service, all medium voltage cables indicated on the Drawings, as 

specified herein, or required for proper operation of the installation. The work of 

connecting cables to equipment and devices shall be considered a part of this Section. 

All appurtenances required for the installation of medium voltage cable systems shall be 

furnished and installed by the Contractor.  

B. The scope of this Section does not include internal wiring factory installed by medium 

voltage electrical equipment manufacturers. 

C. The manufacturer(s) shall furnish a twenty-five (25) year product warranty on all supplied 

medium voltage cables and a ten (10) year warranty on splices and terminations. 

D. All Contractor personnel installing medium voltage splices or terminations shall be 

trained as specified in Part 3 − Execution of this Specification. 

E. Reference Section 26 05 00 − Basic Electrical Requirements. 

1.03 CODES AND STANDARDS 

A. Medium voltage cables and appurtenances shall be designed, manufactured, and/or 

listed to the following standards as applicable: 

1. Underwriters Laboratories (UL) 

a. UL 486A-486B – Standard for Safety Wire Connectors 

b. UL 1072 – Standard for Medium-Voltage Power Cables 
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c. UL 1685 – Standard for Vertical-Tray Fire-Propagation and Smoke-Release 

Test for Electrical and Optical-Fiber Cables 

2. American National Standards Institute (ANSI) 

a. ANSI C119.4 – Electric Connectors – Connectors for use between 

aluminum-to-aluminum and aluminum-to-copper conductors designed for 

normal operation at or below 93 degrees C and copper-to-copper conductors 

designed for normal operation at or below 100 degrees C 

b. ANSI WC 53 – Standard Test Methods for Extruded Dielectric Power, 

Control, Instrumentation, and Portable Cables for Test 

3. American Society for Testing and Materials (ASTM) 

a. ASTM B3 – Standard Specification for Soft or Annealed Copper Wire 

b. ASTM B8 – Standard Specification for Concentric-Lay-Stranded Copper 

Conductors, Hard, Medium-Hard, or Soft 

c. ASTM B496 – Standard Specification for Compact Round Concentric-Lay-

Stranded Copper Conductors 

d. ASTM D149 – Standard Test Method for Dielectric Breakdown Voltage and 

Dielectric Strength of Solid Electrical Insulating Materials at Commercial 

Power Frequencies 

e. ASTM D150 – Standard Test Methods for AC Loss Characteristics and 

Permittivity (Dielectric Constant) of Solid Electrical Insulation 

f. ASTM D412 – Standard Test Methods for Vulcanized Rubber and 

Thermoplastic Elastomers-Tension 

g. ASTM D2303 – Standard Test Methods for Liquid-Contaminant, Inclined-

Plane Tracking and Erosion of Insulating Materials 

h. ASTM D2754 – Standard Specification for High-Temperature Glass Cloth 

Pressure-Sensitive Electrical Insulating Tape 

4. National Electrical Manufacturers Association 

a. NEMA WC 53 – Standard Test Methods for Extruded Dielectric Power, 

Control, Instrumentation, and Portable Cables for Test 

b. NEMA WC 74 – 5-46 kV Shielded Power Cable for Use in the Transmission 

and Distribution of Electric Energy 

5. Insulated Cable Engineers Association (ICEA) 
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a. ICEA T-27-581 – Standard Test Methods for Extruded Dielectric Power, 

Control, Instrumentation, and Portable Cables for Test 

b. ICEA S-93-639 – 5-46 kV Shielded Power Cable for Use in the Transmission 

and Distribution of Electric Energy 

c. ICEA S-97-682 – Standard for Utility Shielded Power Cables Rated 5 

Through 46 kV 

6. Institute of Electrical and Electronics Engineers (IEEE) 

a. IEEE 48 – Standard for Test Procedures and Requirements for Alternating-

Current Cable Terminations Used on Shielded Cables Having Laminated 

Insulation Rated 2.5 kV through 765 kV or Extruded Insulation Rated 2.5 kV 

through 500 kV 

b. IEEE 386 – Standard for Separable Insulated Connector Systems for Power 

Distribution Systems above 600 V 

c. IEEE 404 – Standard for Extruded and Laminated Dielectric Shielded Cable 

Joints Rated 2.5 kV to 500 kV 

d. IEEE 1202 – Standard for Flame Testing of Cables 

7. Association of Edison Illuminating Companies (AEIC) 

a. AEIC CS8 – Specification for Extruded Dielectric Shielded Power Cables 

Rated 5 Through 46 kV 

1.04 SUBMITTALS 

A. In accordance with the procedures and requirements set forth in the General Conditions 

and Section 01 33 00 − Submittal Procedures, the Contractor shall obtain from the cable 

manufacturer and submit the following: 

1. Shop drawings 

2. Reports of certified shop and field tests 

3. Wiring identification methods 

4. Manufacturer’s warranty statements 

5. Certificates of training for termination and splice installers 

B. Each submittal shall be identified by the applicable Specification Section. 
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1.05 SHOP DRAWINGS 

A. Each submittal shall be complete in all respects, incorporating all information and data 

listed herein and all additional information required for evaluation of the proposed 

materials’ compliance with the Contract Documents. 

B. Partial, incomplete, or illegible Submittals will be returned to the Contractor without 

review for resubmittal. 

C. Shop drawings shall include but not be limited to: 

1. A Compliance, Deviations, and Exceptions (CD&E) letter. If the shop drawings are 

submitted without this CD&E letter, the submittal will be rejected. The letter shall 

include all comments, deviations and exceptions taken to the Drawings and 

Specifications by the Contractor AND Equipment Manufacturer/Supplier. This letter 

shall include a copy of this Specification Section. In the left margin beside each 

and every paragraph/item, a letter "C", "D", or "E" shall be typed or written in. The 

letter "C" shall be for full compliance with the requirement. The letter "D" shall be 

for a deviation from the requirement. The letter "E" shall be for taking exception to 

a requirement. Any requirements with the letter "D" or "E" beside them shall be 

provided with a full typewritten explanation of the deviation/exception. Handwritten 

explanation of the deviations/exceptions is not acceptable. The CD&E letter shall 

also address deviations, and exceptions taken to each Drawing related to this 

Specification Section. 

2. Product data sheets. 

3. Cable pulling calculations. 

4. Cable identification methods and materials. 

5. Medium voltage splicing and termination product data sheets. 

6. The cable manufacturer’s recommended maximum test voltage and time duration 

values for field acceptance testing. 

D. The shop drawing information shall be complete and organized in such a way that the 

Engineer can determine if the requirements of these specifications are being met. 

Copies of technical bulletins, technical data sheets from "soft-cover" catalogs, and 

similar information which is "highlighted" or somehow identifies the specific equipment 

items the Contractor intends to provide are acceptable and shall be submitted. 

1.06 IDENTIFICATION 

A. Each cable shall be identified as specified in Part 3 − Execution of this Specification. 
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1.07 CABLE PULLING CALCULATIONS 

A. The Contractor shall submit cable pulling calculations for approval at least 5 working 

days prior to making each cable pull. These calculations, to be performed by a currently 

registered Professional Engineer in the State or Commonwealth in which the project is 

located, shall define pulling tension and sidewall loading (sidewall bearing pressure 

values) for all medium voltage cable installations. 

PART 2 – PRODUCTS 

2.01 MANUFACTURERS 

A. The cables to be furnished and installed for this project shall be the product of 

manufacturers who have been in the business of manufacturing medium voltage cables 

for a minimum of ten (10) years. Cables shall be designed, constructed, and installed in 

accordance with the best practices of the trade, and shall operate satisfactorily when 

installed as specified herein and indicated on the Drawings. Only one (1) manufacturer 

for each cable type shall be permitted. 

B. The cable manufacturer shall be ISO 9000 registered. 

2.02 SHIELDED POWER CABLE (ALL VOLTAGE CLASSES) 

A. Except where specified otherwise herein, the requirements of this Article shall apply to 

all voltage classes of medium voltage shielded power cable. 

B. The cable to be furnished and installed for medium voltage circuits shall be shielded 

power cable, UL Listed as MEC Type MV-105. The voltage class of the cable for each 

circuit shall be as indicated on the Drawings, or if not shown, as approved by the 

Engineer. In no case shall the voltage rating of the shielded power cable be less than the 

voltage rating of the circuit being supplied by the cable. 

C. The conductor shall be annealed bare copper per ASTM B3, Class B compact or 

compressed stranded per ASTM B8 or B-496, with an extruded thermoset 

semiconducting EPR conductor shield/screen (i.e. strand shield/screen). The conductor 

screen shall meet or exceed the electrical and physical requirements of ICEA S-93-639 

(NEMA WC74) and S-97-682, AEIC CS8, and UL 1072. 

D. The insulation shall be an ethylene-propylene rubber (EPR) based thermosetting 

compound which meets or exceeds the electrical and physical requirements of ICEA S-

93-639 (NEMA WC74) and S-97-682, AEIC CS8, and UL 1072. Insulation level shall be 

133% for the respective voltage class, and as specified elsewhere herein. 

E. A thermoset extruded semiconducting insulation screen shall be extruded directly over 

the insulation and shall be easily strippable without the use of a release agent. The 

insulation screen shall meet or exceed the electrical and physical requirements of ICEA 
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S-93-639 (NEMA WC74) and S-97-682, AEIC CS8, and UL 1072. The insulation 

thickness and voltage rating shall be as specified herein. 

F. The semiconducting conductor shield/screen, insulation, and semiconducting insulation 

screen shall be simultaneously extruded utilizing an enclosed, true triple extrusion 

process to prevent contamination of the conductor shield/screen, insulation, and 

insulation shield. 

G. The metallic insulation shield shall be a 5-mil bare copper tape helically applied over the 

insulation with a nominal 25% percent overlap. Cables using corrugated shield/drain 

wires are not acceptable. 

H. The cable jacket shall be flame-retardant, moisture, abrasion, and sunlight-resistant PVC 

which meets or exceeds the electrical and physical requirements of ICEA S-93-639 

(NEMA WC74) and S-97-682, and UL 1072. Sizes #1/0 AWG and larger shall be listed 

and marked “Sunlight- Resistant FOR CT USE” in accordance with the MEC. 

I. The shielded power cable shall be Okoguard-Okoseal as manufactured by the Okonite 

Company, Uniblend XLF PVC High Speed as manufactured by General Cable, SIMpull 

CT1 ET as manufactured by Southwire Company equivalent, or equal. 

2.03 15KV SHIELDED POWER CABLE 

A. The insulation for 15kV shielded power cables shall be 220 mils, rated 15kV-133% 

insulation level. 

2.04 SHIELDED POWER CABLE TERMINATIONS 

A. Shielded power cable termination kits shall be factory engineered for the application, 

rated for the voltage class of the associated cable. The insulator material for the 

termination shall be suitable for outdoor applications and made from UV-stable, non-

tracking (per ASTM D2303) materials. Sealant materials to help prevent moisture 

ingress and contamination shall also be included. All terminations shall meet or exceed 

all rating requirements for IEEE 48 Class 1 terminations. These terminations shall meet 

the test sequence requirements prescribed by IEEE 48, including 130°C load cycling and 

130°C impulse withstand. 

B. In “Heavy” or “Extremely Heavy” environments, as classified by IEEE-48, terminations 

shall consist of a heat shrinkable outer insulating tubing coated internally with a stress 

control material or a heat shrinkable outer insulating tubing and a separate heat 

shrinkable stress control tubing. Heat-activated sealant materials to help prevent 

moisture ingress and contamination shall also be included. These terminations shall 

meet the test sequence requirements prescribed by IEEE 48, including 140°C load 

cycling and 140°C impulse withstand. 

C. Terminations for outdoor exposed locations shall be provided with insulating skirts. 

Terminations for indoor locations, or within weather-protected outdoor equipment shall 
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not be required to have insulating skirts, so long as the termination length does not 

require the termination to be partially installed into the associated conduit. Insulating 

skirts shall be provided where termination would otherwise be partially installed into the 

associated conduit. 

D. Conductor termination lugs shall either be constructed of tin-plated copper or be 

constructed of aluminum that is marked as CU-AL for use with a copper conductors.  

Lugs shall be NEMA 2-hole type with hydraulically compressed or shear bolt type barrel. 

Shear bolt lugs shall be continuous pressure type, utilizing friction plates to maintain the 

contact force.  Lugs with set-screw type barrels are not acceptable.  Lugs shall have a 

Class 2 conductor pull-out strength in accordance with ANSI C119.4. 

E. The terminations shall be manufactured by The 3M Company, Tyco Electronics 

(Raychem), or equal. 

2.05 SHIELDED POWER CABLE SPLICES 

A. Power cable splices shall be factory-engineered kits that rebuild the primary cable 

insulation, shielding and grounding systems, and outer jacket equivalent to that of the 

original cable. When assembled on the cable, the splice shall be capable of passing the 

electrical test requirements of IEEE 404, and the water immersion tests of ANSI C119.4. 

Splices shall be suitable for direct-burial, manhole, cable tray, and UV exposed areas. 

Pre-molded splices are not acceptable. Taped splices are not acceptable. 

B. The splices shall provide a positive moisture seal provided by heat activated or pressure 

activated sealant. 

C. The splices shall accommodate a range of cable sizes and be completely independent of 

cable manufacturer’s tolerances. Splices shall be capable of being properly installed on 

out-of-round cables per relevant ICEA and AEIC standards.  

D. Splices for armored cables shall provide a means of reinstating the armor over the span 

of the installed splices. 

E. Heat shrinkable splices shall meet the 140°C load cycling and 140°C impulse withstand 

requirements of IEEE 404. 

F. Heat shrinkable splices shall be of a uniform-cross-section heat shrinkable polymeric 

construction. Internal moisture seals shall inhibit migration of moisture from other 

sections of the cable where jacket damage may have occurred. 

G. Single component cold shrinkable splices shall be molded from silicone rubber and have 

integrated stress relief cones and a faraday cage. It is preferred to have integrated on a 

single spiral holdout: the splice body, metallic shield, and re-jacketing sleeve. The 

integrated metallic shield shall be a flexible copper sock capable of carrying the neutral 

current with ampacity greater than or equal to 1/0AWG copper. The re-jacketing sleeve 

shall be extruded from EPDM rubber. The re-jacketing sleeve shall provide a tight 
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interference fit with the cable jacket and supplied sealing mastic in order to assure an 

environmental seal per IEEE 404. 

H. In “Heavy” or “Extremely Heavy” environments as classified by IEEE 48, heat shrinkable 

splices are required. 

I. The splice manufacturer shall provide a test report demonstrating compliance with the 

above requirements. 

J. Modular splicing kits, utilizing separable connectors which bolt together, may only be 

used if specifically approved, in writing, by the Engineer. Modular splicing kits shall be 

rated for the voltage class of the cable, and an ampacity of 600A, and shall meet or 

exceed the requirements of IEEE 386. 

K. The splices shall be manufactured by the 3M Company, Tyco Electronics (Raychem), or 

equal. 

2.06 CABLE PULLING LUBRICANTS 

A. Cable pulling lubricants shall be non-hardening type and approved for use on the type of 

cable installed. Lubricant shall be Cable Gel by Greenlee, Poly-Gel by Gardner Bender, 

or equal. 

PART 3 – EXECUTION 

3.01 GENERAL 

A. The cables shall be installed as specified herein and indicated on the Drawings. 

B. The cables shall be terminated in accordance with the cable and/or termination product 

manufacturer's instructions for the particular type of cable. 

C. The Contractor shall furnish and install dead front, 600A non-load break (i.e. “dead 

break”), elbow terminators for the primary cables to the pad-mount transformers, 

termination cabinets, and other equipment requiring such connectors. Elbow terminators 

shall meet or exceed the requirements of IEEE 386. The elbow terminators shall be 

manufactured by The 3M Company, Tyco Electronics (Raychem), or equal. Reference 

Section 26 12 19 – Medium Voltage Transformers - Liquid Filled Pad-Mount. 

D. Splices shall not be allowed in any medium voltage cables. If splices are required, the 

Contractor shall obtain approval in writing from the Engineer prior to splicing. Splicing 

material shall be as specified herein and as accepted by the Engineer. 

E. Cable Sizes 

1. The sizes of cable shall be as indicated on the Drawings, or if not shown, as 

approved by the Engineer.  
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F. Cable Identification 

1. Cables shall be identified as follows: 

a. 15kV Class cables shall be provided with three (3) strips of identification tape 

2. All cables shall be identified at each point of termination. This includes but is not 

limited to identification at the source, load, and in any intermediate junction boxes 

where a termination is made. The Contractor shall meet with the Owner and 

Engineer to come to an agreement regarding a cable identification system prior to 

installation of any cables. Cable numbers, where applicable, shall not be 

duplicated. 

3. Cable identification in manholes, pull boxes, vaults, and other accessible 

components in the raceway system where the cables are continuous shall be 

accomplished by means of a tag installed around the bundled group of conductors. 

Identification shall utilize a FROM-TO system. Each group of conductors shall 

consist of all of the individual conductors in a single conduit or duct. The tag shall 

have text that identifies the bundle in accordance with the ‘FROM’ and ‘TO’ column 

for that particular conduit number in the conduit and wire schedule. Minimum text 

size shall be 10 point. The tag shall be affixed to the cable bundle by the use of 

nylon wire ties and shall be made of polyethylene as manufactured by Brady, 

Seton equivalent, Panduit equivalent, or equal. 

G. Cable Arc and Fireproofing 

1. All medium voltage cables installed in manholes, pull boxes, vaults, and other 

accessible components in the raceway system shall be arc and fireproofed utilizing 

one of the following tape systems: 

2. Plymouth Rubber Group 

a. 53 PLYARC Arc and Fireproofing Tape 

1) 3 inches wide with a thickness of 30 mils. 

2) Tape shall be wrapped around cable in one half-lapped layer. 

b. 77 PLYGLAS Glass Cloth Tape 

1) 7 mils thickness. 

2) Tape shall be utilized to secure the 53 PLYARC. 

3) Tape shall be in accordance with ASTM D-2754. 

3. The 3M Company 
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a. Scotch 77 Fire and Electric Arc Proofing Tape 

1) 1.5 inches or 3 inches wide, depending upon cable diameter and in 

accordance with the manufacturer’s installation instructions, with a 

thickness of 30 mils. 

2) Tape shall be wrapped around cable in one half-lapped layer. 

b. Scotch 69 Glass Cloth Tape 

1) 7 mils thickness. 

2) Tape shall be utilized to secure the Scotch 77. 

3) Tape shall be in accordance with ASTM D-2754. 

4. Each individual cable shall be individually arc and fireproofed 6” into the duct. 

Multiple cables within a single wrap of fireproofing tape shall not be permitted. 

H. Training of Cable 

1. The Contractor shall furnish all labor and material required to train cables around 
cable vaults within buildings, and in manholes in the outdoor underground duct 
system. Sufficient length of cable shall be provided in each manhole and vault so 
that the cable can be trained and racked in an approved manner. In training or 
racking, the radius of bend of any cable shall be not less than the manufacturer's 
recommendation. All manhole cables shall be arc and fire-proofed. The training 
shall be done in such a manner as to minimize chaffing. Reference Section 33 71 

19 − Underground Electrical. 

I. Connections at Equipment 

1. Connections at equipment shall be made in accordance with the best practices of 

the trade, and the cable and/or termination product manufacturer's instructions for 

the particular type of cable. 

J. Pulling Temperature 

1. Cable shall not be flexed or pulled when the temperature of the jacket is such that 

damage will occur due to low temperature embrittlement. When cable will be 

pulled with an ambient temperature of 40°F or less within a three (3) day period 

prior to pulling, the cable reels shall be stored three (3) days prior to pulling in a 

protected storage area with an ambient temperature of 55°F or more. Cable pulling 

shall be completed during the workday for which the cable is removed from the 

protected storage. Any remaining cable reels shall be returned to storage at the 

completion of the workday. 
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3.02 MEDIUM VOLTAGE CABLE INSTALLATION 

A. Medium voltage cable shall be installed so that no damage occurs to the insulation or 

outer jacket. Cable shall not be bent or twisted such that the tape shield is pulled apart. 

The tape shield shall be twisted and grounded at each termination. 

B. Terminations shall be made with stress control kits in freestanding equipment and 

loadbreak elbows in pad mounted equipment. Terminations shall meet or exceed the 

ratings of the cable and the interrupting capacity of the connected equipment. 

Terminations shall be as specified in Part 2, Products, of this Specification. 

C. All splices and terminations shall be in compliance with the cable and splice/termination 

manufacturer's recommendations. These recommendations shall be submitted to the 

Engineer for review one (1) week prior to making any splices or terminations. 

D. Installers shall be trained by the factory supplying medium voltage terminations and 

splices in the proper installation of the products. Installers shall be able to produce 

evidence of such training within the past three (3) years. This evidence shall be 

submitted to the Engineer for review one (1) week prior to making any splices or 

terminations. 

3.03 MATERIAL STORAGE AND HANDLING 

A. The Contractor shall inspect the cable and reels upon receipt for visible or hidden 

damage. Reels should not be shipped on their side and should be shipped with a 

protective cover over the cable on the reel. Reels turned over onto their side are subject 

to damage. Reels shall not be rolled-off the truck or lifted by forks on the drum. Reels 

shall be lifted by a chain connected to a spreader bar through the arbor hole. Reel ends 

shall be covered by a heat-shrinkable end cap upon shipment, and again each time a 

cable end has been cut from the reel. The Contractor shall note any damage that has 

been identified on the bill of lading and take photos of the damage at the time of delivery. 

Any damage shall be reported to the Engineer, project management, and cable 

distributor, and such report(s) shall include the photos of the damage. 

B. Cable reels shall be stored in areas away from high traffic (where it may be subject to 

damage). 

3.04 TESTING 

A. All testing shall be performed in accordance with the requirements of the General 

Conditions and Division 01. The following tests are required: 

1. Shop Tests 

a. Cables shall be tested in accordance with the applicable ICEA Standards. 

Cables shall be physically and electrically tested in accordance with the 

manufacturer’s standards. 
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b. Cable shall be tested at the factory in accordance with AEIC CS8 (latest 

revision) except that the cable shall be corona free when tested at 200 VAC 

per mil and 363 VDC per mil. Corona test results to be available on an X-Y 

plot. Tests shall be as described by ICEA S-93-639 (NEMA WC74), Section 

6 or ICEA T-27-581 (NEMA WC53). 

2. Field Tests 

a. Field testing shall be performed in accordance with NETA Acceptance 

Testing Specifications (ATS), latest edition. 

b. After installation, all medium voltage cables shall be tested for insulation 

levels and continuity in accordance with NETA test documents and the cable 

manufacturer’s recommendations. Insulation resistance between conductors 

of the same circuit and between conductor and ground shall be tested. 

Testing for insulation levels shall be as follows: 

1) Cable shall be given a conductor continuity check and a high voltage 

DC field acceptance test after installation. The DC test voltage shall be 

in accordance with AEIC CS8, however shall not exceed the cable 

manufacturer’s recommended maximum test voltage and time 

duration. 

B. Medium voltage cables shall be tested before being connected to equipment. 

C. If tests reveal defects or deficiencies, the Contractor shall make the necessary repairs or 

shall replace the cable as directed by the Engineer, without additional cost to the Owner. 

All conductors of a multi-phase circuit shall be replaced if one conductor fails the 

required testing. If part of a multi-set (parallel conductors per phase) circuit fails testing, 

only the set containing failure shall be replaced. 

D. All tests shall be made by and at the expense of the Contractor who shall supply all 

testing equipment. Test reports shall be submitted to the Engineer. 

END OF SECTION 
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DIVISION 26 

ELECTRICAL 

(FILED SUB BID REQUIRED) 

 

SECTION 26 05 19 

LOW VOLTAGE CONDUCTORS AND CABLES 

PART 1 – GENERAL 

1.01 FILED SUB-BID REQUIREMENTS 

A. This Section is part of the filed sub-bid for Division 26 – Electrical. See Section 26 05 00. 

1.02 THE REQUIREMENT 

A. The Contractor shall furnish, install, connect, test, and place in satisfactory operating 

condition, all low voltage wire and cable indicated on the Drawings and as specified 

herein and/or required for proper operation. The work of connecting cables to equipment 

and devices shall be considered a part of this Section. All appurtenances required for the 

installation of wire and cable systems shall be furnished and installed by the Contractor.  

B. The scope of this Section does not include internal wiring factory installed by electrical 

equipment manufacturers.  

C. Reference the following specification sections: 

1. Section 26 05 00 – Basic Electrical Requirements and  

2. Section 26 05 33.16 – Boxes for Electrical Systems. 

3. Section 26 28 16.16 – Enclosed Switches 

1.03 CODES AND STANDARDS 

A. Low voltage wire, cable, and appurtenances shall be designed, manufactured, and/or 

listed to the following standards as applicable: 

1. Underwriters Laboratories (UL) 

a. UL 13 – Standard for Power-Limited Circuit Cables 

b. UL 44 – Thermoset-Insulated Wires and Cables 

c. UL 83 – Thermoplastic-Insulated Wires and Cables 
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d. UL 1277 – Standard for Electrical Power and Control Tray Cables with 

Optional Optical-Fiber Members 

e. UL 1581 – Reference Standard for Electrical Wires, Cables, and Flexible 

Cords 

f. UL 1685 – Standard for Vertical-Tray Fire-Propagation and Smoke-Release 

Test for Electrical and Optical-Fiber Cables 

g. UL 2250 – Standard for Instrumentation Tray Cable 

h. UL 2556 – Wire and Cable Test Methods 

2. American Society for Testing and Materials (ASTM) 

a. ASTM B3 – Standard Specification for Soft or Annealed Copper Wire 

b. ASTM B8 – Standard Specification for Concentric-Lay-Stranded Copper 

Conductors, Hard, Medium-Hard, or Soft 

c. ASTM B33 – Standard Specification for Tin-Coated Soft or Annealed Copper 

Wire for Electrical Purposes 

d. ASTM D69 – Standard Test Methods for Friction Tapes 

e. ASTM D4388 – Standard Specification for Nonmetallic Semi-Conducting and 

Electrically Insulating Rubber Tapes 

3. Insulated Cable Engineers Association (ICEA) 

a. ICEA S-58-679 – Standard for Control, Instrumentation and Thermocouple 

Extension Conductor Identification 

b. ICEA T-29-250 – Conducting Vertical Cable Tray Flame Tests with 

Theoretical Heat Input Rate of 210,000 B.T.U./Hour 

4. Institute of Electrical and Electronics Engineers (IEEE) 

a. IEEE 1202 – Standard for Flame Testing of Cables 

1.04 SUBMITTALS 

A. In accordance with the procedures and requirements set forth in the General Conditions 

and Section 01 33 00 – Submittal Procedures, the Contractor shall obtain from the wire 

and cable manufacturer and submit the following: 

1. Shop Drawings 

2. Reports of Field Tests 

1
2

1
9

2
2
 

La
st

 M
od

ifi
ed

: 0
2/

28
/2

02
4 

at
 1

0:
41

A
M

 E
S

T



 

90398-004/February 2024 26 05 19-3  Low Voltage Conductors and Cables 

B. Each submittal shall be identified by the applicable Specification Section. 

1.05 SHOP DRAWINGS 

A. Each submittal shall be complete in all respects, incorporating all information and data 

listed herein and all additional information required for evaluation of the proposed 

material's compliance with the Contract Documents. 

B. Partial, incomplete, or illegible Submittals will be returned to the Contractor without 

review for resubmittal. 

C. Shop drawings shall include but not be limited to: 

1. Product data sheets for the following: 

a. Wire and cable 

1) The product data sheets for wire and cable for up to four (4) 

manufacturers for each type of wire/cable specified herein will be 

reviewed if they are submitted at the same time under the same 

submittal cover for simultaneous review. 

b. Power and control wire terminations, including wire ferrules 

c. Instrumentation cable terminations 

d. Shielded VFD cable terminations 

e. Pulling lubricant. 

2. Cable pulling calculations (if required). 

3. Wiring identification methods and materials. 

D. The shop drawing information shall be complete and organized in such a way that the 

Engineer can determine if the requirements of these specifications are being met. 

Copies of technical bulletins, technical data sheets from "soft-cover" catalogs, and 

similar information which is "highlighted" or somehow identifies the specific equipment 

items the Contractor intends to provide are acceptable and shall be submitted. 

1.06 CABLE PULLING CALCULATIONS 

A. Prior to the installation of the wire and cable specified herein, the Contractor shall submit 

cable pulling calculations for Engineer review and approval when all of the following are 

true: 

1. The amount of cable to be installed will be greater than 200 linear feet between 

pull points. 
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2. The installation will have one or more bends. 

3. The wire and cable is size #1/0 AWG and larger. 

B. Cable pulling calculations shall be performed by a currently registered Professional 

Engineer in the State or Commonwealth in which the project is located and shall define 

pulling tension and sidewall loading (sidewall bearing pressure values). 

PART 2 – PRODUCTS 

2.01 MANUFACTURERS 

A. The wire and cable to be furnished and installed for this project shall be the product of 

manufacturers who have been in the business of manufacturing wire and cable for a 

minimum of ten (10) years. Wire and cable shall be designed, constructed, and installed 

in accordance with the best practices of the trade, and shall operate satisfactorily when 

installed as specified herein and indicated on the Drawings. Only one (1) manufacturer 

for each wire and cable type shall be permitted. 

2.02 POWER AND CONTROL WIRE AND CABLE 

A. Power wire installed between the output terminals of a VFD and the respective motor 

shall consist of insulated copper conductors. Conductor insulation shall be rated for 90°C 

in both wet and dry locations, and 600V. Insulated conductors shall be UL 44 Listed as 

MEC Type XHHW-2. 

B. Power wire for all other loads and control wire shall consist of insulated copper 

conductors with a nylon (or equivalent) outer jacket. Conductor insulation shall be rated 

90°C for dry locations, 75°C for wet locations, and 600V. Insulated conductors shall be 

UL 83 Listed as MEC Type THHN/THWN. 

C. Unless specified otherwise herein, conductors shall be stranded copper per ASTM B-8 

and B-3, with Class B or C stranding contingent upon the size. Power conductors for 

lighting and receptacle branch circuits shall be solid copper per ASTM B-3. 

D. Power conductor size shall be no smaller than No. 12 AWG and Control conductor size 

shall be no smaller than No. 14 AWG. 

E. Multi-conductor cable assemblies shall include a grounding conductor and an overall 

PVC jacket. The jacket shall be PVC and resistant to abrasion, sunlight, and flame in 

accordance with UL 1277. Multi-conductor cable assemblies shall be UL 1277 Listed as 

MEC Type TC (Power and Control Tray Cable). 

F. Power wire and cable shall be as manufactured by the Okonite Company, the Southwire 

Company, General Cable, Encore Wire, or equal. 

La
st

 M
od

ifi
ed

: 0
2/

28
/2

02
4 

at
 1

0:
41

A
M

 E
S

T



 

90398-004/February 2024 26 05 19-5  Low Voltage Conductors and Cables 

2.03 INSTRUMENTATION CABLE 

A. For single-analog signal applications, instrumentation cable shall consist of a single, 

twisted pair or triad of individually insulated and jacketed copper conductors with an 

overall cable shield and jacket. Conductor insulation shall be rated 90°C in both wet and 

dry locations, and 600V. The jacket shall be PVC and resistant to abrasion, sunlight, and 

flame in accordance with UL 1277. Cable shall be UL 1277 Listed as MEC Type TC 

(Power and Control Tray Cable). 

B. For multiple-analog signal applications, instrumentation cable shall consist of multiple, 

twisted pairs or triads (i.e. groups) of individually insulated and jacketed copper 

conductors with individual pair/triad shields (i.e. group shields) and an overall cable 

shield and jacket. Conductor insulation shall be rated 90°C in both wet and dry locations, 

and 600V. The jacket shall be PVC and resistant to abrasion, sunlight, and flame in 

accordance with UL 1277. Cable shall be UL 1277 Listed as MEC Type TC (Power and 

Control Tray Cable). 

C. Cable and group shields shall consist of overlapped aluminum/polyester tape/foil 

providing 100% coverage. Instrumentation cables shall include an overall copper shield 

drain wire. Cables containing multiple twisted pairs or triads shall also include group 

shield drain wires. 

D. Conductors, including drain wires, shall be tin or alloy coated (if available), soft, 

annealed copper, stranded per ASTM B-8, with Class B stranding unless otherwise 

specified. 

E. Instrumentation signal conductor size shall be no smaller than No. 16 AWG. 

F. Instrumentation cable shall be Okoseal-N Type P-OS (for single pair or triad 

applications) or Okoseal-N Type SP-OS (for multiple pair or triad applications) as 

manufactured by the Okonite Company, Belden equivalent, Southwire Company 

equivalent, or equal. 

2.04 SHIELDED VFD CABLE 

A. Where indicated on the Drawings, shielded VFD cable shall be installed between the 

output terminals of a VFD and the respective motor. 

B. Shielded VFD cable shall consist of three (3) individually insulated copper phase 

conductors and three (3) bare copper grounding conductors with an overall cable shield 

and jacket, suitable for use with variable frequency drives. The phase conductors and 

ground conductors shall be symmetrically arranged within the cable assembly. 

Conductor insulation shall be rated 90°C in both wet and dry locations, and 2000V (2kV). 

Insulated conductors shall be UL Listed as NEC Type RHW-2 or XHHW-2. The jacket 

shall be PVC and resistant to abrasion, sunlight, and flame in accordance with UL 1277. 

Cable shall be UL Listed as NEC Type TC-ER (Tray Cable for Exposed Runs). 

La
st

 M
od

ifi
ed

: 0
2/

28
/2

02
4 

at
 1

0:
41

A
M

 E
S

T



 

90398-004/February 2024 26 05 19-6  Low Voltage Conductors and Cables 

C. Phase conductors shall be sized as shown on the Drawings. Ground conductors shall 

have a combined circular mil area equivalent to the equipment grounding conductor size 

required by NEC Table 250.122, minimum. Filler material shall be included in the cable 

assembly as necessary to make the cable round. 

D. Cable shields shall consist of a helically applied bare copper tape with 50% overlap, 

minimum. For small conductor sizes where copper tape shields are not available, shields 

shall be permitted to consist of a layer of tin-coated copper braid covered by a layer of 

overlapped aluminum/polyester tape/foil. All cable shields shall provide 100% coverage. 

E. Conductors shall be annealed, tinned, stranded copper per ASTM B3, B8, and B33. 

F. Shielded VFD cable shall be as manufactured by Belden Wire and Cable, the Okonite 

Company, General Cable, Southwire, or AmerCable Inc. 

2.05 OTHER CABLES 

A. Category 6 UTP communication cables and fiber optic cables shall be as specified in 
Specification Section 40 66 00 – Network and Communication Equipment. 

2.06 CONDUCTOR IDENTIFICATION 

A. Conductors shall be identified using a color-coding method. Color coding for individual 

power, control, lighting, and receptacle conductors shall be as follows: 

1. 480/277V AC Power 

a. Phase A – BROWN 

b. Phase B – ORANGE 

c. Phase C – YELLOW 

d. Neutral – GREY 

2. 120/208V or 120/240V AC Power 

a. Phase A – BLACK 

b. Phase B – RED 

c. Phase C – BLUE 

d. Neutral – WHITE 

3. DC Power 

a. Positive Lead – RED 
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b. Negative Lead - BLACK 

4. DC Control 

a. All wiring – BLUE 

5. 120 VAC Control 

a. 120 VAC control wire shall be RED except for a wire entering a motor control 

center compartment, motor controller, or control panel which is an interlock. 

This interlock conductor shall be color coded YELLOW. For the purposes of 

this Section, an interlock is defined as any wiring that brings voltage into the 

above-mentioned equipment from a source outside that equipment. 

6. 24 VAC Control 

a. All wiring - ORANGE 

7. Equipment Grounding Conductor 

a. All wiring - GREEN 

B. Individual conductors No. 2 AWG and smaller shall have factory color coded insulation. 

It is acceptable for individual conductors larger than No.2 AWG to be provided with 

factory color coded insulation as well, but it is not required. Individual conductors larger 

than No.2 AWG that are not provided with factory color coded insulation shall be 

identified by the use of colored tape in accordance with the requirements listed in Part 3 

herein. Insulation colors and tape colors shall be in accordance with the color-coding 

requirements listed above.  

C. Conductors that are part of multi-conductor cable assemblies shall have black insulation. 

The conductor number shall be printed on each conductor’s insulation in accordance 

with ICEA S-58-679, Method 4. Each conductor No.2 AWG and smaller within the cable 

assembly shall also be identified with a heat shrink tag with color coded background. 

Each conductor larger than No.2 AWG within the cable assembly shall also be identified 

by the use of colored tape. Heat shrink tags and colored tape shall be in accordance 

with the requirements listed in Part 3 herein. Tape color and heat shrink tag background 

color shall be in accordance with the color-coding requirements listed above. 

2.07 CABLE PULLING LUBRICANTS 

A. Cable pulling lubricants shall be non-hardening type and approved for use on the type of 

cable installed. Lubricant shall be Yellow #77 Plus by Ideal, Cable Gel by Greenlee, 

Poly-Gel by Gardner Bender, or equal. 
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PART 3 – EXECUTION 

3.01 WIRE AND CABLE INSTALLATION 

A. General 

1. All wire and cable furnished under this Contract, including wire and cable furnished 

under other Divisions, shall be installed in raceways (e.g., conduit) unless 

specifically noted otherwise.   

2. Wire and cable shall be installed as specified herein and indicated on the 

Drawings. Unless specifically indicated otherwise on the Drawings, wire and cable 

shall be installed in separate raceways according to wiring type. For example, 

power wiring shall not be combined with control wiring, and control wiring shall not 

be combined with instrumentation wiring. 

3. Wire shall be furnished and installed as single conductor cables, with limited 

exceptions. Multi-conductor cable assemblies shall only be installed where 

indicated on the Drawings, required by the MEC, or after obtaining written 

permission from the Engineer.  

4. Where instrumentation cables are installed in control panels, motor controllers, 

and other locations, the Contractor shall arrange wiring to provide maximum 

clearance between these cables and other conductors. Instrumentation cables 

shall not be installed in same bundle with conductors of other circuits. 

5. Instrumentation cable shielding shall be continuous and shall be grounded at one 

point only. 

B. Splices 

1. Splices shall not be allowed in power or control wire and cable unless approved in 

writing by the Engineer. If unique field conditions exist or pulling calculations 

indicate that splices may be required, the Contractor shall submit a detailed 

request indicating why splices are required to the Engineer. The Engineer shall be 

under no obligation to grant such request. 

2. Splicing materials shall be barrel type butt splice connectors and heat shrink tubing 

as manufactured by 3M, Ideal, or equal. The use of screw-on wire connectors 

(wire nuts) shall only be permitted for lighting and receptacle circuits. 

3. No splicing of instrumentation cable is permitted.  

C. Wire and Cable Sizes 

1. The sizes of wire and cable shall be as indicated on the Drawings, or if not shown, 

as approved by the Engineer. If required due to field routing, the size of conductors 
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and respective conduit shall be increased so that the voltage drop measured from 

source to load does not exceed 2-1/2%. 

D. Additional Conductor Identification 

1. In addition to the color-coding identification requirements specified in Part 2 herein, 

individual conductors shall be provided with heat shrinkable identification tags. 

Identification tags for individual conductors shall have a white background where 

the conductor insulation is colored. Identification tags for individual conductors 

shall have a colored background where the conductor insulation is black. 

Background color shall match that of the taping provided on the individual black 

conductors.  

2. Multi-conductor cables shall be provided with heat shrinkable identification tags in 

accordance with Part 2 herein.  

3. All wiring shall be identified at each point of termination. This includes but is not 

limited to identification at the source, load, and in any intermediate junction boxes 

where a termination is made. The Contractor shall meet with the Owner and 

Engineer to come to an agreement regarding a wire identification system prior to 

installation of any wiring. Wire numbers shall not be duplicated. 

4. Wire identification shall be by means of a heat shrinkable sleeve with appropriately 

colored background and black text. Wire sizes #14 AWG through #10 AWG shall 

have a minimum text size of 7 points. Wire sizes #8 AWG and larger shall have a 

minimum text size of 10 points. Sleeves shall be of appropriate length to fit the 

required text. The use of handwritten text for wire identification shall not be 

permitted. 

5. Sleeves shall be suitable for the size of wire on which they are installed. Sleeves 

shall not be heat-shrunk onto control cables. Tags shall remain loose on cable to 

promote easier identification. For all other applications, sleeves shall be tightly 

affixed to the wire and shall not move. Sleeves shall be heat shrunk onto wiring 

with a heat gun approved for the application. Sleeves shall not be heated by any 

means which employs the use of an open flame. The Contractor shall take special 

care to ensure that the wiring insulation is not damaged during the heating 

process. 

6. Sleeves shall be installed prior to the completion of the wiring terminations and 

shall be oriented so that they can be easily read. 

7. Sleeves shall be polyolefin as manufactured by Brady, Seton, Panduit, or equal.  

8. Wire identification in manholes, handholes, pull boxes, and other accessible 

components in the raceway system where the wiring is continuous (no 

terminations are made) shall be accomplished by means of a tag installed around 

the bundled group of individual conductors or around the outer conductor jacket of 

a multi-conductor cable. Identification shall utilize a FROM-TO system. Each group 
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of conductors shall consist of all of the individual conductors in a single conduit or 

duct. The tag shall have text that identifies the bundle in accordance with the 

‘FROM’ and ‘TO’ column for that particular conduit number in the conduit and wire 

schedule. Minimum text size shall be 10 point. The tag shall be affixed to the wire 

bundle by the use of nylon wire ties and shall be made of polyethylene as 

manufactured by Brady, Seton, Panduit, or equal. 

9. Where colored tape is used to identify cables, it shall be wrapped around the cable 

with a 25% overlap and shall cover at least 2 inches of the cable. 

E. Wiring Supplies 

1. Rubber insulating tape shall be in accordance with ASTM D4388. Friction tape 

shall be in accordance with ASTM D69. 

F. Training of Cable in Manholes, Handholes, and Vaults 

1. The Contractor shall furnish all labor and material required to train cables around 

cable vaults, manholes, and handholes. Sufficient length of cable shall be provided 

in each handhole, manhole, and vault so that the cable can be trained and racked 

in an approved manner. In training or racking, the radius of bend of any cable shall 

be not less than the manufacturer's recommendation. The training shall be done in 

such a manner as to minimize chaffing.  

2. Instrumentation cable shall be racked and bundled separate from AC wiring to 

maintain the required separation as follows: 

a. 18 inches for 480/277 VAC wiring 

b. 12 inches for 208/120 VAC wiring 

c. 6 inches for 24 VAC wiring 

G. Conductor Terminations 

1. Where wires are terminated at equipment which requires lugs, connections shall 

be made by solderless mechanical lug, crimp type ferrule, or irreversible 

compression type lugs. Reference individual equipment Specification Sections as 

applicable for additional termination requirements. 

2. For conductors with stranding other than Class B or C, a UL 486A Listed wire 

ferrule shall be installed prior to each conductor termination.  Ferrules shall be 

suitable for the size of conductors and shall be made of a material that is 

compatible with the conductors.  Ferrules shall be crimped on in accordance with 

the ferrule manufacturer’s instructions.   

3. Where enclosure sizes and sizes of terminals at limit switches, solenoid valves, 

float switches, pressure switches, temperature switches, and other devices make 
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terminations impractical due to the size of the field wiring, the Contractor shall 

terminate field wiring in an adjacent junction box per the requirements of Section 

26 05 33.16 – Boxes for Electrical Systems, complete with terminal strips. 

Contractor shall install the smaller wiring from the device to the junction box in a 

conduit, using the terminal strip as the means for joining the two different wire 

sizes. Splicing of wires in lieu of using terminal strips is not acceptable.  

4. The cables shall be terminated in accordance with the cable and/or termination 

product manufacturer's instructions for the particular type of cable. 

5. Shielded VFD cables shall be terminated with kits required by or recommended by 

the approved shielded VFD cable manufacturer.  Termination kits shall be installed 

in strict accordance with the shielded VFD cable manufacturer’s and termination kit 

manufacturer’s instructions. Where disconnect switches are shown on the 

Drawings to be installed on circuits utilizing shielded VFD cables, the installation 

shall be coordinated and executed as specified in Specification Section 26 28 

16.16 – Enclosed Switches. 

6. To minimize oxidation and corrosion, selected wire and cable shall be terminated 

using an oxide-inhibiting joint compound recommended for electrical connections. 

The compound shall be Penetrox E for copper-to-copper connections, and 

Penetrox A for all other connections, as manufactured by Burndy Electrical, or 

equal.  The joint compound shall be used in the following installations: 

a. Termination of aluminum conductors, where aluminum conductors are 

specifically allowed by the Engineer. 

b. Terminations in all Class I and Class II, Division 1 and 2 hazardous areas. 

7. All spare conductors shall be terminated on terminal blocks mounted within 

equipment or junction boxes. Unless otherwise noted, coiling up of spare 

conductors within enclosure is not acceptable 

H. Pulling Temperature 

1. Cable shall not be installed when the temperature of the jacket is such that 

damage will occur due to low temperature embrittlement. When cable will be 

pulled with an ambient temperature of 40°F or less within a three (3) day period 

prior to pulling, the cable reels shall be stored three (3) days prior to pulling in a 

protected storage area with an ambient temperature of 55°F or more. Cable pulling 

shall be completed during the workday for which the cable is removed from the 

protected storage. Any cable reels with wire remaining on them shall be returned 

to storage at the completion of the workday. 

3.02 TESTING 

A. All testing shall be performed in accordance with the requirements of the General 

Conditions and Division 01. The following tests are required: 
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1. Shop Test 

a. Wires and cables shall be tested in accordance with the applicable ICEA 

Standards. Wire and cable shall be physically and electrically tested in 

accordance with the manufacturer’s standards. 

2. Field Tests 

a. After installation, all wires and cables shall be tested for continuity. Testing 

for continuity shall be “test light” or “buzzer” style. 

b. After installation, wires and cables shall be tested for insulation resistance 

levels between conductors of the same circuit and between conductor and 

ground as follows: 

1) For #8 AWG and larger 600V wire and cable, apply 1,000 VDC from a 

Megohmmeter for one (1) minute. Resistance shall be no less than 

100 Megohms.  

2) Instrumentation signal cable shall be tested from conductor to 

conductor, conductor to shield, and conductor to ground using a 

Simpson No. 260 volt-ohmmeter or approved equal. The resistance 

value shall be 200 Megohms or greater. 

3) Insulation resistance testing is not required for power and control 

cables smaller than #8 AWG. 

c. Wires and cables shall be tested after required terminations are made, but 

before being connected to any equipment. 

d. If tests reveal defects or deficiencies, the Contractor shall make the 

necessary repairs or shall replace the cable as directed by the Engineer, 

without additional cost to the Owner. All conductors of a multi-phase circuit 

shall be replaced if one conductor fails the required testing. If part of a multi-

set (parallel conductors per phase) circuit fails testing, only the set 

containing failure shall be replaced. 

e. All tests shall be made by and at the expense of the Contractor who shall 

supply all testing equipment. Test reports shall be submitted to the Engineer.
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Exhibit A 

Test Data – Megohms 

Test No. ____ 

 

Date: 

 

 

Company: 

 

Time: 

 

 

Location: 

 

Circuit: 

 

 

Circuit 

Length: 

 

Aerial: 

 

Duct: 

 

Buried: 

 

No. of 

Conductors 

 

 

 

 

 

Size: 

 

AWG 

MCM 

Shield: 

 

Insulation Material: 

 

Insulation Thickness: 

 

 

 

Voltage Rating: 

 

Age: 

 
Type:  ______  Pothead   ______  Terminal 

 
Location: Indoors  ______ 

  

            Outdoors  ______  

 

 

Number and Type of Joints: 

 

 

Recent Operating History: 

 

 

 

 

Manufacturer: 

 

 

State if Potheads or Terminals were grounded during test: 

 

 

 

List associated equipment included in test: 

 

 

 

Miscellaneous Information: 
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Exhibit A 

Test Data – Megohms 

Test No. ____ 

 
Part Tested: 

 

Test Performed: ___________ 

Hours/Days: ___________ 

After Shutdown: ___________ 

 
Grounding Time: 

 

Dry Bulb Temperature: ___________ 

Wet Bulb Temperature: ___________ 

 
Test Voltage: 

 

Equipment Temperature: ___________ 

How Obtained:               ___________ 

Relative Humidity: ___________ 

Absolute Humidity: ___________ 

Dew Point:               ___________ 

 

Megohmmeter: Serial Number:  __________ Range: ___________ 

 Voltage: __________ Calibration Date: ___________ 

 

Test 

Connections 

 

To Line 

 

To Earth 

 

To 

Ground 

 

To Line 

 

To Earth 

 

To 

Ground 

 

To Line 

 

To Earth 

 

To 

Ground 

 

Test 

Connections 

 

To Line 

 

To Earth 

 

To 

Ground 

 

To Line 

 

To Earth 

 

To 

Ground 

 

To Line 

 

To Earth 

 

To 

Ground 

1/4 Minute 
 
 

 
 

 
 5 Minutes 

 

 

 

 

 

 

1/2 Minute 
 
 

 
 

 
 6 Minutes 

 

 

 

 

 

 

3/4 Minute 
 
 

 
 

 
 7 Minutes 

 

 

 

 

 

 

1 Minute 
 
 

 
 

 
 8 Minutes 

 

 

 

 

 

 

2 Minutes 
 
 

 
 

 
 9 Minutes 

 

 

 

 

 

 

3 Minutes 
 
 

 
 

 
 10 Minutes 

 

 

 

 

 

 

4 Minutes 
 
 

 
 

 
 

10/1 Minute 

Ratio 

 

 

 

 

 

 

 
Remarks: 

 

 

 

END OF SECTION 
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DIVISION 26 

ELECTRICAL 

(FILED SUB BID REQUIRED) 

 

SECTION 26 05 26 

GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS 

PART 1 – GENERAL 

1.01 FILED SUB-BID REQUIREMENTS 

A. This Section is part of the filed sub-bid for Division 26 – Electrical. See Section 26 05 00. 

1.02 THE REQUIREMENT 

A. The Contractor shall furnish  

B. and install grounding systems complete in accordance with the minimum requirements 

established by Article 250 of the MEC. Article 250 of the MEC shall be considered a 

minimum requirement for compliance with this Specification. 

C. Grounding of all instrumentation and control systems shall be furnished and installed in 

accordance with the manufacturer/system requirements and IEEE 1100. Conflicts shall 

be promptly brought to the attention of the Engineer. 

D. In addition to the MEC requirements, building structural steel columns  shall be 

permanently and effectively grounded: 

E. Reference Section 26 05 00 − Basic Electrical Requirements 

1.03 CODES AND STANDARDS 

A. Equipment and materials covered under this Section shall be designed, manufactured, 

and/or listed to the following standards as applicable: 

1. UL 467 – Grounding and Bonding Equipment 

2. IEEE 81 – Guide for Measuring Earth Resistivity, Ground Impedance, and Earth 

Surface Potentials of a Ground System. 

3. IEEE 1100 – Recommended Practice for Power and Grounding Electronic 

Equipment 
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1.04 SUBMITTALS 

A. In accordance with the procedures and requirements set forth in the General Conditions 

and Section 01 33 00 − Submittal Procedures, the Contractor shall obtain from the 

equipment manufacturer and submit the following: 

1. Shop Drawings 

2. Reports of certified field tests. 

B. Each submittal shall be identified by the applicable Specification Section. 

1.05 SHOP DRAWINGS 

A. Each submittal shall be complete in all respects, incorporating all information and data 

listed herein and all additional information required for evaluation of the proposed 

equipment's compliance with the Contract Documents. 

B. Partial, incomplete, or illegible submittals will be returned to the Contractor without 

review for resubmittal. 

C. Shop drawings shall include but not be limited to: 

1. Product data sheets. 

2. Drawings and written description of how the Contractor intends to furnish and 

install the grounding system. 

PART 2 – PRODUCTS 

2.01 MANUFACTURERS 

A. The equipment covered by these specifications shall be standard equipment of proven 

performance as manufactured by reputable concerns. Equipment shall be designed, 

constructed, and installed in accordance with the best practices of the trade, and shall 

operate satisfactorily when installed as shown on the Drawings. 

2.02 GROUND RODS AND GRID 

A. Ground rods shall be rolled to a commercially round shape from a welded copper-clad 

steel manufactured by the molten-welding process or by the electro-formed process 

(molecularly bonded). They shall have an ultimate tensile strength of 75,000 pounds per 

square inch (psi) and an elastic limit of 49,000 psi. The rods shall be not less than 3/4 

inch in diameter by 10 feet in length; and the proportion of copper shall be uniform 

throughout the length of the rod. The copper shall have a minimum wall thickness of 

0.010 inch at any point on the rod. Ground rods shall be UL 467 listed. The ground rods 

shall be manufactured by Erico Products, Blackburn, Harger or equal. 

1
2

1
9

2
2
 

La
st

 M
od

ifi
ed

: 0
2/

28
/2

02
4 

at
 1

0:
41

A
M

 E
S

T



 

90398-004/February 2024 26 05 26-3  Grounding and Bonding for Electrical 

Systems 

B. Except where specifically indicated otherwise, all exposed non current-carrying metallic 

parts of electrical equipment, metallic raceway systems, grounding conductors in 

nonmetallic raceways and neutral conductors of wiring systems shall be grounded. 

C. The ground connection shall be made at the main service equipment and shall be 

extended to the ground grid surrounding the structure. The ground grid shall also be 

connected to the point of entrance of the metallic water service. Connection to the water 

pipe shall be made by a suitable ground clamp or lug connection to a plugged tee. If 

flanged pipes are encountered, connection shall be made with the lug bolted to the 

street side of the flanged connection. 

D. Where ground fault protection is employed, care shall be taken so that the connection of 

the ground and neutral does not interfere with the correct operation of the ground fault 

protection system. 

2.03 FITTINGS 

A. Grounding connections to equipment shall be bolted. Cable end connections shall be 

made by hydraulic crimp or exothermically welded. Split bolt type connectors are not 

acceptable. Fittings shall be UL 467 listed. 

2.04 EQUIPMENT GROUNDING CONDUCTORS 

A. An insulated equipment grounding conductor, which shall be separate from the electrical 

system grounded (neutral) conductor, shall be furnished and installed for all circuits. 

Insulation shall be of the same type as the ungrounded conductors in the raceway and 

shall be green in color. Equipment grounding conductors shall be furnished and installed 

in all conduits. Use of conduits as the MEC required equipment grounding conductor is 

not acceptable. 

2.05 EQUIPMENT GROUNDS 

A. Equipment grounds shall be solid and continuous from a connection at earth to all 

distribution panelboards. Ground connections at panelboards, outlets, equipment, and 

apparatus shall be made in an approved and permanent manner. 

B. For all control panels, disconnect switches, and other electrical enclosures, equipment 

grounds and bonding jumpers shall be terminated individually on a ground bar or 

mechanical lugs. No wire nuts will be permitted. 

2.06 GROUND BARS 

A. Ground bars shall be furnished and installed where indicated on the Drawings and 

where required in the Specifications.  Ground bars shall be tin-plated copper, ¼-inch 

thick (minimum) with hole pairs spaced for NEMA 2-hole cable termination lugs.  The 

number of hole pairs shall be as required for the number of cables terminated, plus four 

(4) spares (minimum).  Ground bars shall be provided with insulated mounting hardware.   
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2.07 EXOTHERMIC WELDS 

A. All exothermic welding shall be completed per welding kit manufacturer's instructions. 

Exothermic welds shall be CadWeld by Erico, ThermoWeld, Harger or equal. 

PART 3 – EXECUTION 

3.01 INSTALLATION 

A. Metal surfaces where grounding connections are to be made shall be clean and dry. 

Steel surfaces shall be ground or filed to remove all scale, rust, grease, and dirt. Copper 

and galvanized steel shall be cleaned with emery cloth to remove oxide before making 

connections. 

B. Ground Grid 

1. A main ground grid shall be provided for each structure and interconnecting 

structure grids consisting of driven ground rods as shown on the Drawings. 

Ground rods shall be driven straight down into the earth, or if objects are 

encountered, at an angle to avoid the obstruction. 

2. The ground rods shall be interconnected by the use of copper cable sized as 

shown on the Drawings. The interconnecting cables shall be connected to ground 

rods by hydraulic crimp or exothermic weld where buried, and removable bolted 

clamp where shown to be installed in test wells.  The grounding cables shall be 

installed after the excavations for the building have been completed and prior to 

the pouring of concrete for the footings, mats, etc. Copper "pigtails" shall be 

connected to the ground grid and shall enter the buildings and structure from the 

outside and shall be connected to steel structures, and equipment as described in 

this Section and as required to provide a complete grounding system. The copper 

pigtails shall be hydraulically crimped or exothermically welded to the ground grid 

and connected to building reinforcement steel by hydraulic crimp. 

3. Grounding conductors shall be continuous between points of connection; splices 

shall not be permitted. 

4. Where conductors are exposed and subject to damage from personnel, traffic, 

etc., conductors shall be installed in metal raceway. The raceway shall be bonded 

to the grounding system. 

5. Where subsurface conditions do not permit use of driven ground rods to obtain 

proper ground resistance, rods shall be installed in a trench or plate electrodes 

shall be provided, as applicable and necessary to obtain proper values of 

resistance. 
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6. Buried hydraulic crimp connections, exothermic welds, and ground ring shall not 

be backfilled until inspected by Engineer. 

C. Raceways 

1. Conduit which enters equipment such as switchgear, motor control centers, 

transformers, panelboards, variable frequency drives, instrument and control 

panels, and similar equipment shall be bonded to the ground bus or ground lug, 

where provided, and as otherwise required by the MEC. 

3.02 TESTING 

A. All tests shall be performed in accordance with the requirements of the General 

Conditions and Division 01. The following tests are required: 

1. Witnessed Shop Tests 

a. None required. 

2. Field Tests 

a. Field testing shall be done in accordance with the requirements specified in 

the General Conditions, Division 01, and NETA Acceptance Testing 

Specifications, latest edition. 

b. Fall of potential tests shall be performed on the ground grid per IEEE81 

recommendations by a third party, independent testing firm. A fall of potential 

plot shall be submitted at the conclusion of testing for Engineer review. 

Documentation indicating the location of the rod and grounding system as 

well as the resistance and soil conditions at the time the measurements were 

made shall be submitted. Testing shall show that the ground grid has 5 ohms 

resistance or less. Due to soil conditions and/or unforeseen field conditions, 

ground resistances greater than 5 ohms may be acceptable if specifically 

approved in writing by the Engineer. Ground resistance measurements shall 

be made in normally dry weather not less than 48 hours after rainfall and 

with the ground grid under test isolated from other grounds. 

c. Continuity tests for the grounding electrode conductor shall be performed. 

Test will be accepted when a resistance of less than 1 ohm is shown for this 

conductor. 

END OF SECTION
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DIVISION 26 

ELECTRICAL 

(FILED SUB BID REQUIRED) 

 

SECTION 26 05 29 

HANGERS AND SUPPORTS FOR ELECTRICAL SYSTEMS 

PART 1 – GENERAL 

1.01 FILED SUB-BID REQUIREMENTS 

A. This Section is part of the filed sub-bid for Division 26 – Electrical. See Section 26 05 00. 

1.02 THE REQUIREMENT 

A. The Contractor shall furnish and install structural supports for mounting and installing all 

conduit, electrical equipment, lighting, alarm systems, instrumentation, and 

communications equipment furnished under this Contract. 

B. Equipment shall be installed strictly in accordance with recommendations of the 

manufacturer and best practices of the trade resulting in a complete, operable, and safe 

installation. The Contractor shall obtain written installation manuals from the equipment 

manufacturer prior to installation. 

C. Support design for all nonstructural electrical components (e.g., conduit and other 

raceways, freestanding equipment, etc.) shall be provided in accordance with the 

governing Building Code and Section 01 73 23 – Anchorage and Bracing of 

Nonstructural Components. 

D. Reference Section 26 05 00 – Basic Electrical Requirements. 

1.03 CODES AND STANDARDS 

A. Equipment and materials covered under this Section shall be designed, manufactured, 

and/or listed to the following standards as applicable: 

1. ASTM A123 – Standard Specification for Zinc (Hot Dip Galvanized) Coatings on 

Iron and Steel Products. 

2. ASTM A153 – Standard Specification for Zinc Coating (Hot Dip) on Iron and Steel 

Hardware. 
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3. ASTM A240 – Standard Specification for Chromium and Chromium-Nickel 

Stainless Steel Plate, Sheet, and Strip for Pressure Vessels and for General 

Applications. 

4. ASTM A276 – Standard Specification for Steel Bars and Shapes 

5. ASTM B783 – Standard Specification for Materials for Ferrous Powder Metallurgy 

Structural Parts 

1.04 SUBMITTALS 

A. In accordance with the procedures and requirements set forth in the General Conditions 

and Section 01 33 00 – Submittal Procedures, the Contractor shall obtain from the 

equipment manufacturer and submit the following: 

1. Shop drawings 

2. Structural support calculations and designs in accordance with the governing 

Building Code and Section 01 73 23 – Anchorage and Bracing of Nonstructural 

Components 

B. Each submittal shall be identified by the applicable Specification Section. 

1.05 SHOP DRAWINGS 

A. Each submittal shall be complete in all respects, incorporating all information and data 

listed herein and all additional information required for evaluation of the proposed 

equipment's compliance with the Contract Documents. 

B. Partial, incomplete, or illegible submittals will be returned to the Contractor without 

review for resubmittal. 

C. Shop drawings shall include but not be limited to: 

1. Product data sheets. 

2. Complete assembly, layout, installation, and foundation drawings with clearly 

marked dimensions. 

PART 2 – PRODUCTS 

2.01 MANUFACTURERS 

A. The equipment covered by this Specification is intended to be standard equipment of 

proven performance as manufactured by reputable concerns. Equipment shall be 
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designed, constructed, and installed in accordance with the best practices of the trade, 

and shall operate satisfactorily when installed as shown on the Drawings. 

2.02 MATERIALS 

A. Support channel shall be 1-5/8” by 1-5/8” minimum, with 12 gage material thickness.  

B. Support channel, support channel fittings, and threaded rod shall be furnished with the 

following material of construction, dependent upon the designation of the area in which 

they are to be installed.   
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Area Designation Material of Construction 

Indoor Wet Process Area Type 304 Stainless Steel 

Indoor Dry Process Area Hot Dipped Galvanized Steel 

Indoor Dry Non-process Area Hot Dipped Galvanized Steel 

Indoor Type 1 Chemical Storage/Transfer Area Fiberglass 

Indoor Type 2 Chemical Storage/Transfer Area Type 304 Stainless Steel 

All Outdoor Areas Type 304 Stainless Steel 

C. Fastening hardware (bolts, nuts, washers, and screws) shall be furnished with the 

following material of construction, dependent upon the designation of the area in which 

they are to be installed. Area designations are indicated on the Drawings. 

 

Area Designation Material of Construction 

Indoor Wet Process Area Type 304 Stainless Steel 

Indoor Dry Process Area Type 304 Stainless Steel 

Indoor Dry Non-process Area Type 304 Stainless Steel 

Indoor Type 1 Chemical Storage/Transfer Area Fiberglass 

Indoor Type 2 Chemical Storage/Transfer Area Type 304 Stainless Steel 

All Outdoor Areas Type 304 Stainless Steel 

PART 3 – EXECUTION 

3.01 INSTALLATION 

A. Concrete or Masonry Inserts 

1. The Contractor shall be responsible for the furnishing and installation of all anchor 

bolts, masonry inserts, and similar devices required for installation of equipment 

furnished under this Contract. 

2. If a time delay for the arrival of any special inserts or equipment drawings, etc. 

occurs, the Contractor may, if permitted by the Engineer, make arrangements for 

providing approved recesses and openings in the concrete or masonry and, upon 

subsequent installation, the Contractor shall be responsible for filling in such 

recesses and openings. Any additional costs that may be incurred by this 

procedure shall be borne by the Contractor. 

3. The Contractor shall furnish leveling channels for all switchgear, switchboards, 

motor control centers, and similar floor mounted equipment. The leveling channels 

shall be provided for embedment in the equipment housekeeping pads. 

Coordination of the installation of these channels with the concrete pad is essential 

and required. Pad height shall be as required to maintain concrete coverage of the 
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reinforcement bars while not causing associated equipment to exceed the 

maximum mounting height requirements of the MEC. 

B. Support Fastening and Locations 

1. All equipment fastenings to columns, steel beams, and trusses shall be by beam 

clamps or welded. No holes shall be drilled in the steel.  

2. Unless otherwise indicated on the Drawings or in the Specifications, 

guards/handrails shall not be utilized as supports for electrical equipment, devices, 

or appurtenances. Guards/handrails shall not be cut, drilled, or otherwise modified 

in order to accommodate electrical supports without written approval from the 

Engineer. 

3. All holes made in reflected ceilings for support rods, conduits, and other equipment 

shall be made adjacent to ceiling grid bars where possible, to facilitate removal of 

ceiling panels. 

4. Support channel shall be provided wherever required for the support of starters, 

switches, panels, and miscellaneous equipment.  

5. All equipment, devices, and raceways that are installed on the dry side of a water 

bearing wall shall not be installed directly onto the wall. Support channel shall be 

used to allow ventilation air to pass behind the equipment, devices, or raceway. 

6. All supports shall be rigidly bolted together and braced to make a substantial 

supporting framework. Where possible, control equipment shall be grouped 

together and mounted on a single framework.  

7. Aluminum support members shall not be installed in direct contact with concrete. 

Stainless steel or non-metallic "spacers" shall be used to prevent contact of 

aluminum with concrete. 

8. Actual designs for supporting framework should take the nature of a picture frame 

of support channels and bracket with a plate for mounting the components. The 

Contractor is responsible for the design of supporting structure; Contractor shall 

submit design details to the Engineer for acceptance before proceeding with the 

fabrication. 

9. Wherever dissimilar metals come into contact, the Contractor shall isolate these 

metals as required with neoprene washers, nine (9) mil polyethylene tape, or 

gaskets. 

10. For all installations where fiberglass supporting materials are required, the 

Contractor shall submit structural calculations and the details of the proposed 

system of support. Structural calculations shall be signed and sealed by a 
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registered Professional Engineer in the State or Commonwealth in which the 

project is located.  

11. For the following installations where conduits are provided with a support system 

suspended from the above or attached to a vertical structure, the Contractor shall 

submit structural calculations and details of the proposed system of support. 

Structural calculations shall be signed and sealed by a registered Professional 

Engineer in the State or Commonwealth in which the project is located. 

a. A quantity of twelve (12) or more conduits trade size 1” and smaller are 

proposed for a conduit support rack. 

b. A quantity of eight (8) or more conduits trade sizes 1 ½” to 2 1/2” are 

proposed for a conduit support rack. 

c. A quantity of four (4) or more conduits trade sizes 3” and larger are proposed 

for a conduit support rack.  

12. Single conduits installed exposed along walls and ceilings shall be secured to the 

wall or ceiling with a one-hole conduit clamp and clamp-back. Where multiple 

conduits are installed exposed together, support channel and conduit clamps shall 

be used. 

C. Equipment, boxes, and enclosures which are factory-constructed with integral mounting 

provisions (such as brackets., mounting feet, bolt holes, etc.) shall be installed/supported 

utilizing those mounting provisions. Equipment, boxes and enclosures shall not be field-

modified by any means which compromises the UL listing or NEMA rating of the 

enclosure/assembly. 

END OF SECTION 
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DIVISION 26 

ELECTRICAL 

(FILED SUB BID REQUIRED) 

 

SECTION 26 05 33.13 

CONDUIT FOR ELECTRICAL SYSTEMS 

PART 1 – GENERAL 

1.01 FILED SUB-BID REQUIREMENTS 

A. This Section is part of the filed sub-bid for Division 26 – Electrical. See Section 26 05 00. 

1.02 THE REQUIREMENT 

A. The Contractor shall furnish and install conduits and conduit fittings to complete the 

installation of all electrically operated equipment as specified herein, indicated on the 

Drawings, and as required. 

B. Requirements for conduit clamps, support systems, and anchoring are not included in 

this Section. Reference Section 26 05 29 – Hangers and Supports for Electrical 

Systems, for these requirements. 

C. Reference Section 26 05 00 – Basic Electrical Requirements. 

1.03 CODES AND STANDARDS 

A. Conduits and conduit fittings shall be designed, manufactured, and/or listed to the 

following standards as applicable: 

1. American National Standards Institute (ANSI)  

a. ANSI B1.20.1 – Pipe Threads, General Purpose 

b. ANSI C80.1 – Electrical Rigid Steel Conduit 

c. ANSI C80.3 – Steel Electrical Metallic Tubing 

d. ANSI FB 1 – Fittings, Cast Metal Boxes, and Conduit Bodies for Conduit, 

Electrical Metallic Tubing, and Cable 

2. Underwriters Laboratories (UL) 

a. UL 1 – Standard for Flexible Metal Conduit 
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b. UL 6 – Electrical Rigid Metal Conduit-Steel 

c. UL 6A – Electrical Rigid Metal Conduit-Aluminum, Red Brass, and Stainless 

Steel 

d. UL 360 – Standard for Liquid-tight Flexible Metal Conduit 

e. UL 467 – Grounding and Bonding Equipment 

f. UL 514B – Conduit, Tubing, and Cable Fittings 

g. UL 651 – Standard for Schedule 40 and 80 Conduit and Fittings 

h. UL 797 – Electrical Metallic Tubing-Steel 

i. UL 1479 – Standard for Fire Tests of Penetration Fire Stops 

j. UL 1660 – Liquid-tight Flexible Nonmetallic Conduit 

3. National Electrical Manufacturer’s Association (NEMA) 

a. NEMA FB 2.40 – Installation Guidelines for Expansion and 

Expansion/Deflection Fittings 

b. NEMA RN 1 – PVC Externally Coated Galvanized Rigid Steel Conduit 

c. NEMA RV-3 – Application and Installation Guidelines for Flexible and Liquid-

tight Flexible Metal and Nonmetallic Conduits 

d. NEMA TC-2 – Electrical PVC Conduit 

e. NEMA TC-3 – PVC Fittings for Use with Rigid PVC Conduit and Tubing 

4. National Electrical Contractors Association (NECA) 

a. NECA 1 – Standard for Good Workmanship in Electrical Construction 

5. Others 

a. ACI-318 – Building Code Requirements for Structural Concrete 

1.04 SUBMITTALS 

A. In accordance with the procedures and requirements set forth in the General Conditions 

and Section 01 33 00 – Submittal Procedures, the Contractor shall obtain from the 

equipment manufacturer and submit the following: 

1. Shop Drawings 

1
2

1
9

2
2
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B. Each submittal shall be identified by the applicable Specification Section. 

1.05 SHOP DRAWINGS 

A. Each submittal shall be complete in all respects, incorporating all information and data 

listed herein and all additional information required for evaluation of the proposed 

equipment's compliance with the Contract Documents. 

B. Partial, incomplete, or illegible submittals will be returned to the Contractor without 

review for resubmittal. 

C. Shop drawings shall include but not be limited to: 

1. Product data sheets for conduits and fittings. 

2. Conduit identification methods and materials. 

3. Evidence of training for all personnel that will install PVC coated rigid metal 

conduit. 

1.06 DEFINITIONS 

A. Conduits are categorized by the circuit type of the wiring to be installed inside. Conduits 

are defined as follows: 

1. Power Conduits – Conduits that carry AC or DC power wiring from a source to a 

load. Conduits that carry lighting and receptacle wiring. 

2. Control Conduits – Conduits that carry AC or DC discrete control wiring between 

devices and/or equipment. Conduits that carry fiber optic cables between devices 

and/or equipment. 

3. Instrumentation Conduits – Conduits that carry AC or DC analog signal wiring 

between devices and/or equipment.  Conduits that carry Category 5e or Category 

6 unshielded twisted-pair cables.   

B. Conduit categories are indicated on the Drawings by the leading letter of the conduit tag. 

Conduit tag leading letters are defined as follows: 

1. P – Power Conduit 

2. C – Control Conduit 

3. I – Instrumentation Conduit 
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PART 2 – PRODUCTS 

2.01 GENERAL 

A. Conduit and conduit fitting products are specified in the text that follows this article. 

Reference Part 3 herein for the application, uses and installation requirements of these 

conduits and conduit fittings. 

B. All metallic conduit fittings shall be UL 514B and UL 467 Listed and constructed in 

accordance with ANSI FB 1. All metallic conduit fittings for use in Class I Division I 

hazardous areas shall be UL 1203 Listed. All non-metallic fittings shall be UL 651 Listed 

and constructed in accordance with NEMA TC-3. 

C. Where threading is specified herein for conduit fitting connections, the fittings shall be 

manufactured to accept conduit that is threaded to ANSI B1.20.1 requirements. 

D. Conduit expansion fittings for all conduit materials of construction shall be capable of 4 

inches of movement along the axis of the conduit for trade sizes 2 inches or less. 

Expansion fittings shall be capable of 8 inches of movement along the axis of the conduit 

for trade sizes greater than 2 inches.  

E. Conduit deflection fittings for all conduit materials of construction shall be provided with a 

flexible neoprene outer jacket that permits up to ¾ inch of expansion/contraction along 

the axis of the conduit as well as up to ¾ inch of parallel misalignment between the 

conduit axes. Outer jacket shall be secured to the conduit hubs by stainless steel 

clamps.  

F. Conduit seals shall either be Listed and labeled for 40% fill, or conduit reducing fittings 

and a trade size larger conduit seal shall be provided to achieve 25% or less fill within 

the seal. Percentage fill calculation shall be based on the conductors to be installed. 

Conduit seals shall be provided with breathers and/or drains where required by the 

MEC. 

G. Conduit insulating bushings shall be constructed of plastic and shall have internal 

threading. 

H. Additional conduit and conduit fitting requirements are specified in the articles that follow 

based on the specific conduit material of construction to be used. 

2.02 RIGID GALVANIZED STEEL (RGS) CONDUIT AND ASSOCIATED FITTINGS 

A. Conduit 

1. Conduit shall be hot dip galvanized on the inside and outside and made of heavy 

wall high strength ductile steel. Conduit shall be manufactured in accordance with 

ANSI C80.1 and shall be UL 6 Listed.  

La
st

 M
od

ifi
ed

: 0
2/

28
/2

02
4 

at
 1

0:
41

A
M

 E
S

T



 

 

90398-004/February 2024 26 05 33.13-5  Conduit for Electrical Systems 

2. Conduit shall be provided with factory-cut 3/4 inch per foot tapered threads at each 

end in accordance with ANSI B1.20.1. Threads shall be cut prior to galvanizing to 

ensure corrosion protection adequately protects the threads. Conduit shall be 

provided with a matching coupling on one end and a color-coded thread protector 

on the other. 

B. Conduit Bodies for use with Rigid Galvanized Steel 

1. Conduit bodies shall be constructed of an electro-galvanized malleable iron alloy 

which is coated with an acrylic paint finish. Conduit bodies shall have integral 

threaded conduit hubs. 

2. Conduit bodies for Class I Division I hazardous areas shall be provided with 

integrally threaded covers constructed of an electro-galvanized malleable iron alloy 

which is coated with an acrylic paint finish. 

3. Conduit bodies for all other areas shall be provided with covers that are affixed in 

place by stainless steel screws which thread directly into the conduit body. Covers 

that utilize wedge nuts or any other method of attachment to the conduit body are 

not acceptable. Covers shall be constructed of an electro-galvanized malleable 

iron alloy which is coated with an acrylic paint finish. Covers shall be provided with 

matching gasket. 

C. Conduit Couplings, Nipples, and Unions for use with Rigid Galvanized Steel 

1. Couplings and nipples shall be threaded and shall be constructed of hot dipped 

galvanized steel. Split-type couplings that use compression to connect conduits 

are not acceptable. 

2. Unions shall be threaded, rain-tight, and constructed of an electro-galvanized 

malleable iron alloy which is coated with an acrylic paint finish. 

D. Conduit Expansion and Deflection Fittings for use with Rigid Galvanized Steel 

1. Conduit expansion fittings and conduit deflection fittings shall be constructed of 

bronze or an electro-galvanized malleable iron alloy. Expansion and deflection 

fittings shall have threaded conduit connections.  

2. Expansion fittings shall have an integral bonding jumper and deflection fittings 

shall have an external bonding jumper. 

E. Conduit Seals for use with Rigid Galvanized Steel 

1. Conduit seals shall be constructed of an electro-galvanized malleable iron alloy 

which is coated with an acrylic paint finish. Conduit seals shall have threaded 

conduit connections. 

F. Conduit Termination Fittings for use with Rigid Galvanized Steel 
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1. Conduit hubs shall be constructed of stainless steel and shall have threaded 

connections to the conduit and enclosure. Hubs shall have a plastic insulated 

throat and shall be watertight when assembled to an enclosure. 

2. Conduit locknuts shall be constructed of zinc plated steel. Locknuts shall have 

internal threading. Locknuts with integral gasket or seal are not acceptable. 

Locknuts shall have integral bonding screw where required for proper bonding. 

3. Conduit bonding bushings shall be constructed of zinc plated malleable iron. 

Bonding bushings shall have a threaded conduit connection. Bonding bushing 

shall be provided with properly sized set screw for connecting bonding conductor 

and an integral plastic insulator rated for 150 degrees C located in the throat.  

2.03 RIGID NONMETALLIC CONDUIT AND ASSOCIATED FITTINGS 

A. Conduit 

1. Conduit shall be Schedule 40 or 80 (dependent on application) polyvinyl chloride 

(PVC) construction, manufactured in accordance with NEMA TC-2, UL 651 Listed, 

and suitable for conductors with 90 degree C insulation. 

B. Conduit Bodies for use with Rigid Nonmetallic Conduit 

1. Conduit bodies shall be constructed of PVC. Conduit hubs shall be integral to the 

conduit body and shall be smooth inside to accept a glued conduit connection.  

2. Conduit body shall be provided with cover that is affixed in place by stainless steel 

screws which thread directly into the conduit body. Covers that utilize wedge nuts 

or any other method of attachment to the conduit body are not acceptable. Covers 

shall be provided with matching gasket. 

C. Conduit Couplings and Unions for use with Rigid Nonmetallic Conduit 

1. Conduit couplings and unions shall be constructed of PVC and shall be smooth 

inside to accept a glued conduit connection. 

D. Conduit Expansion and Deflection Fittings for use with Rigid Nonmetallic Conduit 

1. Conduit expansion fittings and conduit deflection fittings shall be constructed of 

PVC and shall be smooth inside to accept a glued conduit connection.  

E. Conduit Termination Fittings for use with Rigid Nonmetallic Conduit 

1. Conduit hubs shall be constructed of PVC and shall be smooth inside to accept a 

glued conduit connection. Hubs shall have external threads and an accompanying 

PVC locknut, and shall be watertight when assembled to an enclosure. 
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2. Conduit locknuts shall be constructed of zinc plated steel. Locknuts shall have 

internal threading. Locknuts constructed of PVC and locknuts with integral gasket 

or seal are not acceptable. 

3. Conduit end bells shall be constructed of PVC and shall be smooth inside to 

accept a glued conduit connection. End bell shall have a smooth inner surface that 

curves outward towards the edge of the fitting. 

2.04 PVC COATED RIGID GALVANIZED STEEL CONDUIT AND ASSOCIATED FITTINGS 

A. General 

1. Where an external coating of polyvinyl chloride (PVC) is specified for conduit and 

fittings, the coating shall be 40 mil (minimum) thickness. Where an internal coating 

of urethane is specified for conduit and fittings, the coating shall be 2 mil 

(minimum) thickness. 

2. All conduit fittings shall have a sealing sleeve constructed of PVC which covers all 

connections to conduit. Sleeves shall be appropriately sized so that no conduit 

threads will be exposed after assembly. 

B. Conduit 

1. Conduit shall be hot dip galvanized on the inside and outside and made of heavy 

wall high strength ductile steel. Conduit shall be manufactured in accordance with 

ANSI C80.1 and shall be UL 6 Listed. 

2. Conduit shall be provided with factory-cut 3/4 inch per foot tapered threads at each 

end in accordance with ANSI B1.20.1. Threads shall be cut prior to galvanizing to 

ensure corrosion protection adequately protects the threads. Conduit shall be 

provided with a matching coupling on one end and a color-coded thread protector 

on the other. 

3. Conduit shall be coated on the exterior with a PVC jacket and coated on the 

interior with a layer of urethane. Conduit shall be manufactured in accordance with 

NEMA RN 1. 

C. Conduit Bodies for use with PVC Coated Rigid Galvanized Steel Conduit 

1. Conduit bodies shall be constructed of an electro-galvanized malleable iron alloy 

which is coated on the exterior with a PVC jacket and coated on the interior with a 

layer of urethane. Conduit bodies shall have integral threaded conduit hubs. 

2. Conduit bodies for Class I Division I hazardous areas shall be provided with 

integrally threaded covers constructed of an electro-galvanized malleable iron alloy 

which is coated on the exterior with a PVC jacket and coated on the interior with a 

layer of urethane. 
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3. Conduit bodies for all other areas shall be constructed of an electro-galvanized 

malleable iron alloy which is coated on the exterior with a PVC jacket and coated 

on the interior with a layer of urethane. Covers shall be affixed in place by 

stainless steel screws which thread directly into the conduit body and have a 

plastic encapsulated head. Covers that utilize wedge nuts or any other method of 

attachment to the conduit body are not acceptable. Covers shall be provided with 

matching gasket. 

D. Conduit Couplings, Nipples, and Unions for use with PVC Coated Rigid Galvanized 

Steel Conduit 

1. Couplings and nipples shall be threaded and shall be constructed of hot dipped 

galvanized steel which is coated on the exterior with a PVC jacket and coated on 

the interior with a layer of urethane. Split-type couplings that use compression to 

connect conduits are not acceptable. 

2. Unions shall be threaded, rain-tight, and constructed of an electro-galvanized 

malleable iron alloy which is coated on the exterior with a PVC jacket and coated 

on the interior with a layer of urethane. 

E. Conduit Expansion and Deflection Fittings for use with PVC Coated Rigid Galvanized 

Steel Conduit 

1. Conduit expansion fittings and conduit deflection fittings shall be constructed of 

bronze or an electro-galvanized malleable iron alloy which is coated on the exterior 

with a PVC jacket and coated on the interior with a layer of urethane. Expansion 

and deflection fittings shall have threaded conduit connections.  

2. Expansion fittings shall have an integral bonding jumper and deflection fittings 

shall have an external bonding jumper. 

F. Conduit Seals for use with PVC Coated Rigid Galvanized Steel Conduit 

1. Conduit seals shall be constructed of an electro-galvanized malleable iron alloy 

which is coated on the exterior with a PVC jacket and coated on the interior with a 

layer of urethane. Conduit seals shall have threaded conduit connections.  

G. Conduit Termination Fittings for Use with PVC Coated Rigid Galvanized Steel Conduit 

1. Conduit hubs shall be constructed of an electro-galvanized malleable iron alloy 

which is coated on the exterior with a PVC jacket and coated on the interior with a 

layer of urethane. Hubs shall have threaded connections to the conduit and 

enclosure. Hubs shall have a plastic insulated throat and shall be watertight when 

assembled to an enclosure. 

2. Conduit bonding bushings shall be constructed of zinc plated malleable iron which 

is coated on the exterior with a PVC jacket and coated on the interior with a layer 
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of urethane. Bonding bushings shall have a threaded conduit connection. Bonding 

bushing shall be provided with properly sized set screw for connecting bonding 

conductor and an integral plastic insulator rated for 150 degrees C located in the 

throat.  

2.05 LIQUID TIGHT FLEXIBLE METAL CONDUIT (LFMC) AND ASSOCIATED FITTINGS 

A. Conduit 

1. Conduit shall be manufactured using a single strip of hot dip galvanized high 

strength steel alloy, helically formed into a continuously interlocked flexible metal 

conduit. Trade size 1-1/4 inch and smaller conduits shall be provided with an 

integrally woven copper bonding strip. 

2. Conduit shall be covered with an outside PVC jacket that is UV resistant, moisture-

proof, and oil-proof. Conduit shall be UL 360 Listed.  Conduits shall be Listed for 

and marked with maximum temperature ratings as follows: 

a. 105 degrees C dry, 60 degrees C wet for all conduit installed against or 

within 2 inches of equipment capable of having a surface temperature of 80 

degrees C or greater (e.g. blowers, incinerators, etc) 

b. 80 degrees C dry, 60 degrees C wet for all other locations 

B. Conduit Termination Fittings for use with LFMC 

1. Conduit termination fittings shall be constructed of either 304 stainless steel or an 

electro-galvanized malleable iron alloy which is coated on the exterior with a 40 mil 

(minimum) PVC jacket and coated on the interior with a 2 mil (minimum) layer of 

urethane. PVC coated fittings shall have a sealing sleeve constructed of PVC 

which covers the connection to conduit. 

2. Termination fittings shall have a threaded end with matching locknut and sealing 

ring for termination to equipment and shall have an integral external bonding lug 

where required for proper bonding. Termination fittings shall have a plastic 

insulated throat and shall be watertight when assembled to the conduit and 

equipment. 

2.06 LIQUID TIGHT FLEXIBLE NONMETALLIC CONDUIT (LFNC) AND ASSOCIATED 

FITTINGS 

A. Conduit 

1. Conduit shall be constructed of rigid polyvinyl chloride (PVC), fabricated to provide 

flexibility. Conduit shall be covered with an outside PVC jacket that is UV resistant, 

moisture-proof, and oil-proof. Conduit shall be UL 1660 Listed and be Type LFNC-

B. 
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B. Conduit Termination Fittings for use with LFNC 

1. Conduit termination fittings shall be constructed PVC and shall have a threaded 

end with matching locknut and sealing ring for termination to equipment. 

Termination fittings shall be watertight when assembled to the conduit and 

equipment. 

2.07 FLEXIBLE METAL CONDUIT (FMC) AND ASSOCIATED FITTINGS 

A. Conduit 

1. Conduit shall be manufactured using a single strip of hot dip galvanized high 

strength steel alloy, helically formed into a continuously interlocked flexible metal 

conduit. Conduit shall be UL 1 Listed. 

B. Conduit Termination Fittings for use with FMC 

1. Conduit termination fittings shall be constructed of an electro-galvanized malleable 

iron alloy. Fittings shall have a threaded end with matching locknut for termination 

to equipment, and a compression-style connection to the associated conduit. 

2.08 ELECTRICAL METALLIC TUBING (EMT) AND ASSOCIATED FITTINGS 

A. Conduit 

1. Conduit shall be hot dipped galvanized on the inside and outside and made of 

cold-rolled steel tubing. Conduit shall be manufactured in accordance with C80.3 

and shall be UL 797 listed. 

B. Conduit Bodies for use with EMT 

1. Conduit bodies shall be constructed of an electro-galvanized malleable iron alloy 

which is coated with an acrylic paint finish. Conduit bodies shall have integral 

threaded conduit hubs. 

2. Conduit bodies shall be provided with galvanized sheet steel covers that are 

affixed in place by stainless steel screws which thread directly into the conduit 

body. Covers that utilize wedge nuts or any other method of attachment to the 

conduit body are not acceptable. Covers shall be provided with matching gasket. 

C. Conduit Couplings and Nipples for use with EMT 

1. Couplings and nipples shall have threaded compression connectors with 

associated gland and shall be constructed of electro-galvanized steel. Fittings 

utilizing a set screw or indenter tool to secure the associated conduit to the fitting 

are not acceptable. Couplings and nipples shall be rain-tight and have a plastic 

insulated throat. 
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D. Conduit Expansion and Deflection Fittings for use with EMT 

1. Conduit expansion fittings and conduit deflection fittings shall be constructed of an 

electro-galvanized malleable iron alloy which is coated with an acrylic paint finish. 

Expansion and deflection fittings shall have threaded conduit connections.  

2. Expansion fittings shall have an integral bonding jumper and deflection fittings 

shall have an external bonding jumper. 

E. Conduit Termination Fittings for use with EMT 

1. Conduit termination fittings shall be constructed of electro-galvanized steel and 

have a plastic insulated throat. Termination fittings shall have a threaded 

compression connector with associated gland on one end and external threads on 

the other end. Termination fittings utilizing a set screw or indenter tool to secure 

the associated conduit to the fitting are not acceptable. 

2. Conduit locknuts shall be constructed of zinc plated steel. Locknuts shall have 

internal threading. Locknuts shall have integral bonding screw where required for 

proper bonding. 

2.09 CONDUIT BENDS 

A. Rigid conduit bends, both factory-fabricated and field-fabricated, shall meet the same 

requirements listed in the articles above for the respective conduit type and material of 

construction. 

B. Conduit bend radii for standard radius bends shall be no less than as follows: 

 

Trade Size 

(inches) 
3/4 1 1-1/4 1-1/2 2 2-1/2 3 3-1/2 4 5 6 

Min. Radius 

(inches) 
4-1/2  5-3/4 7-1/4 8-1/4 9-1/2 10-1/2 13 15 16 24 30 

C. Conduit bend radii for long radius bends shall be no less than as follows: 

 

Trade Size 

(inches) 
3/4 1 1-1/4 1-1/2 2 2-1/2 3 3-1/2 4 5 6 

Min. Radius 

(inches) 
N/A 12 18 24 30 30 36 36 48 48 60 

2.10 MISCELLANEOUS 

A. Conduit Periphery Sealing 
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1. The sealing of the exterior surface of conduits to prevent water and/or air from 

passing around the conduit periphery from one space to another (where required) 

shall be through the use of one of the following: 

a. A conduit sleeve and pressure bushing sealing system. Acceptable products 

are FSK by OZ-GEDNEY, Link-Seal by Crouse-Hinds, Atkore or Engineer 

approved equal. 

b. A conduit sleeve that is two trade sizes larger than the conduit being sealed, 

with 2-hour fire rated UL 1479 Listed caulk filling the entire void between the 

conduit and sleeve. This method is only suitable for penetrations in non-fire 

rated walls and floors between spaces within buildings. This method shall 

not be used for the sealing of conduits leaving a building and/or structure. 

2. Conduit penetrations through fire-rated walls and floors shall be made with an 

approved UL 1479 Listed product specifically intended for the trade size of the 

conduit. 

B. Primer and Cement 

1. Nonmetallic conduit shall be cleaned with primer and connected to fittings with the 

manufacturer’s recommended cement that is labeled Low VOC.  

C. Galvanizing Compounds 

1. Galvanizing compounds for field application shall be the cold-applied type, 

containing no less than 93% pure zinc.  

D. Conduit Interior Sealing 

1. For all conduits that have cables inside, the sealing of the inside of the conduits 

against water ingress shall be achieved through the use of one of the following: 

a. Two-part expanding polyurethane foam sealing compound, dispensed from a 

single tube which mixes the two parts as it is injected into the conduit. 

Expanding foam shall be compatible with the conduit material of construction 

as well as the outer jacket of the cables in the conduit. Acceptable products 

are Q-Pak 2000 by Chemque, FST by American Polywater Corporation, or 

Hydra-seal S-60 by Duraline.  

b. Inflatable bag that provides seal around cables and around inside diameter 

of conduit. Provide appropriate quantity of additional fittings for applications 

with three or more cables in the conduit to be sealed. Acceptable products 

are Rayflate by Raychem, or Engineer approved equal. This sealing method 

is only applicable to conduits trade size 2 inch and larger. 

c. Neoprene sealing ring provided with the required quantity and diameter of 

holes to accommodate the cables in each conduit. Sealing ring shall be 
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compressed by two stainless steel pressure plates. Acceptable products are 

type CSB by OZ-GEDNEY, or Engineer approved equal. This sealing 

method is only applicable to metallic conduits containing 4 or less cables. 

2. The use of aerosol-based expanding foam sealants or any other method of sealing 

against water ingress not listed above is not acceptable. 

3. For conduits identified as spares, the sealing of the inside of the conduit against 

water ingress shall be achieved by using appropriately sized rubber expanding-

style conduit plugs.  Plugs that are held in place only by friction are not acceptable.   

E. Pull Rope 

1. Pull ropes for empty and/or spare conduits shall be woven polyester, ½-inch wide, 

with a minimum tensile strength of 1250 lbs.  

2. Pull ropes for the Contractors use in installing conductors shall be the size and 

strength required for the pull and shall be made of a non-metallic material. 

PART 3 – EXECUTION 

3.01 GENERAL 

A. All conduit and associated fittings and appurtenances shall be installed in accordance 

with NECA 1. 

B. Minimum trade size for all rigid conduits shall be 3/4 inch in exposed applications and 1 

inch in embedded applications. Conduits installed within ductbanks shall be allowed to 

be increased in size to trade size 2 inch, at the Contractor’s option, to accommodate the 

saddle size of the ductbank spacers. However, no combining of circuits shall be allowed 

in the larger conduits. 

C. Minimum trade size for flexible conduits (where specifically allowed herein) shall be 1/2 

inch in all applications.  

D. Conduit routing and/or homeruns are shown on the Drawings. The line type used on the 

Drawings indicates which conduits shall be installed concealed and which shall be 

installed exposed.  

E. Empty and/or spare conduits shall be provided with pull ropes which have no less than 

12 inches of slack at each end. 

F. Nonmetallic conduits for installations requiring less than a factory length of conduit shall 

be field cut to the required length. The cut shall be made square, cleaned of debris, and 

primer shall be applied to ready each joint for fusing. Conduits shall then be fused 

together with the conduit manufacturer’s approved cement compound. 
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G. Metallic conduits for installations requiring less than a factory length of conduit shall be 

field cut to the required length. The cut shall be made square, be cleaned of all debris 

and be de-burred, then threaded. Conduit threading performed in the field shall be ¾ 

inch per foot tapered threads in accordance with ANSI B1.20.1.  

H. Conduits shall be protected from moisture, corrosion, and physical damage during 

construction. Install dust-tight and water-tight conduit fittings on the ends of all conduits 

immediately after installation and do not remove until conductors are installed. 

I. Conduits shall be installed to provide no less than 12 inches clearance from pipes that 

have the potential to impart heat upon the conduit. Such pipes include, but are not 

limited to, hot water pipes, steam pipes, exhaust pipes, and blower air pipes. Clearance 

shall be maintained whether conduit is installed in parallel or in crossing of pipes. 

J. Where non-metallic instrumentation conduits are installed exposed, the following 

clearances to other conduit types shall be maintained: 

1. Instrumentation conduits installed parallel to conduits with conductors energized at 

480V or above shall be 18 inches. 

2. Instrumentation conduits installed parallel to conduits with conductors energized at 

240V and below shall be 12 inches. 

3. Instrumentation conduits installed at right angles to conductors energized at 480V 

and below shall be 6 inches. 

4. Instrumentation conduits installed at right angles to conductors energized at 

voltages above 480V shall be 12 inches. 

K. Where conduit fittings do not include an integral insulated bushing, an insulated bushing 

shall be installed at all conduit termination points. 

L. Conduits which serve multi-section equipment shall be terminated in the section where 

wiring terminations will be made. 

M. Conduits shall not penetrate the floors or walls inside liquid containment areas without 

specific written authorization from the Engineer. Liquid containment areas are indicated 

on the Drawings. 

N. Conduits that terminate at roof mounted equipment shall be installed through the roof 

curb for the associated equipment to avoid additional roof penetrations wherever 

possible.  Conduits that are installed horizontally on roof surfaces shall be supported by 

roof blocks that do not impact the roof manufacturer’s warranty and shall be installed at 

least 7/8 inch above the roof surface to avoid the need to further de-rate the conductors 

inside.   

O. In no case shall conduit be supported or fastened to another pipe or be installed in a 

manner that would prevent the removal of other pipes for repairs. Spring steel fasteners 
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may only be used to affix conduits containing lighting branch circuits within EMT 

conduits to structural steel members. 

P. All field fabricated threads for rigid galvanized steel conduit shall be thoroughly coated 

with two coats of galvanizing compound, allowing at least two minutes to elapse 

between coats for proper drying. 

Q. The appropriate specialized tools shall be used for the installation of PVC coated conduit 

and conduit fittings. No damage to the PVC coating shall occur during installation. 

Conduit and conduit fittings with damaged PVC coating shall be replaced at the 

Contractor’s cost. The use of PVC coating touch-up compounds is not permitted. 

R. Conduits which emerge from within or below concrete encasement shall be PVC coated 

rigid galvanized steel in accordance with Standard Detail E-26-0102 where the conduit is 

not protected by an equipment enclosure that surrounds the conduit on all sides at the 

point where it emerges from the encasement.  

3.02 CONCEALED AND EMBEDDED CONDUITS 

A. Conduits are permitted to be installed concealed and/or embedded with the following 

requirements: 

1. Conduits shall not be installed horizontally when concealed within CMU walls, only 

vertical installation is acceptable. 

2. Conduits installed embedded within concrete floors or walls shall be located so as 

not to affect the designed structural strength of the floor or wall. Embedded 

conduits shall be installed in accordance with Standard Detail S-03-0403 and ACI-

318. 

3. Where conduit bends emerge from concrete embedment, none of the curved 

portion of the bend shall be visible. Only the straight portion of the bend shall be 

visible.  The straight portion shall emerge perpendicular to the embedment (i.e. 

neatly oriented 90-degrees to floor/slab/grade).  Conduits that emerge in a non-

perpendicular orientation are not acceptable. 

4. Where multiple conduits emerge from concrete embedment or from concealment 

below a concrete floor, ample clear space shall be provided between conduits to 

allow for the appropriate and required conduit termination fittings to be installed. 

5. Conduits installed embedded within concrete encasement of any kind shall be 

installed such that conduit couplings for parallel conduits are staggered so that 

they are not side by side. 

B. Conduits are NOT permitted to be installed concealed and/or embedded for the following 

situations: 
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1. Conduits shall not be installed embedded within any water-bearing floors or walls. 

Conduits shall not be installed embedded within any liquid containment area floors 

or walls. 

2. Conduits shall not be installed concealed within CMU walls or gypsum walls that 

are adjacent to Class I and II hazardous areas (Division I and Division II).  

3. Conduits shall not be installed concealed within CMU walls or gypsum walls that 

are adjacent to indoor Type 1 or Type 2 chemical storage/transfer areas.  
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3.03 CONDUIT USES AND APPLICATIONS 

A. Rigid Conduit 

1. Rigid conduit for non-hazardous areas shall be furnished and installed in the 

materials of construction as follows. Area designations are indicated on the 

Drawings. 

 

Rigid Conduit for Non-Hazardous Areas 
 

Conduit Category by Wiring / Circuit Type 

Installation Area Designation / 
Scenario 

Power and Control Instrumentation 

Exposed in indoor wet process areas 
Rigid galvanized steel 

conduit 

Same as Power and 

Control 

Exposed in indoor dry process areas 
Rigid galvanized steel 

conduit 

Same as Power and 

Control 

Exposed in indoor dry non-process 

areas 

Rigid galvanized steel 

conduit 

Same as Power and 

Control 

Exposed in indoor Type 1 chemical 

storage/transfer areas 

Schedule 80 rigid non-

metallic PVC conduit 

Same as Power and 

Control 

Exposed in indoor Type 2 chemical 

storage/transfer areas 

PVC coated rigid 

galvanized steel conduit 

Same as Power and 

Control 

Exposed in outdoor areas 
PVC coated rigid 

galvanized steel conduit 

Same as Power and 

Control 

Exposed within pre-fabricated 

electrical equipment center buildings 
Electrical Metallic Tubing 

Same as Power and 

Control 

Concealed within underground direct-

bury or concrete-encased ductbanks 

Schedule 40 rigid non-

metallic PVC conduit 

Rigid galvanized steel 

conduit 

Concealed within non-elevated (i.e. 

"slab-on-grade" construction) concrete 

slabs 

Schedule 40 rigid non-

metallic PVC conduit 

Rigid galvanized steel 

conduit 

Concealed within elevated concrete 

slabs 

Rigid galvanized steel 

conduit 

Same as Power and 

Control 

Concealed below concrete slabs 

(within earth or fill material) 

Schedule 40 rigid non-

metallic PVC conduit 

Rigid galvanized steel 

conduit 

Concealed within concrete walls 
Schedule 40 rigid non-

metallic PVC conduit 

Rigid galvanized steel 

conduit 
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Rigid Conduit for Non-Hazardous Areas 
 

Conduit Category by Wiring / Circuit Type 

Installation Area Designation / 
Scenario 

Power and Control Instrumentation 

Concealed within CMU walls 

Schedule 40 rigid non-

metallic PVC conduit or 

Electrical Metallic Tubing 

Electrical Metallic 

Tubing 

Concealed above suspended ceilings Electrical Metallic Tubing 
Same as Power and 

Control 

Concealed within interior walls 

constructed of metal studs and 

gypsum wall board 

Electrical Metallic Tubing 
Same as Power and 

Control 

Emerging from concealment within or 

below a concrete floor and 

transitioning to exposed conduit 

(Reference Detail E-26-0102) 

PVC coated rigid 

galvanized steel conduit 

Same as Power and 

Control 

2. The tables for the materials of construction for rigid conduits are intended to 

exhaustively cover all possible scenarios and installation areas under this 

Contract. However, if a scenario or installation area is found that is not explicitly 

governed by these tables, it shall be assumed for bid purposes that the conduit 

material of construction is to be rigid galvanized steel. This discrepancy shall be 

brought to the attention of the Engineer (in writing) immediately for resolution. 

B. Conduit Bends 

1. All conduit bends shall be the same material of construction as the rigid conduit 

listed in the tables above, with the following exceptions: 

a. All 90-degree bends or combinations of adjacent bends that form a 90-

degree bend where concealed within concrete or below a concrete slab shall 

be rigid galvanized steel. 

2. Field fabricated bends of metallic conduit shall be made with a bending machine 

and shall have no kinks. Field fabricated standard radius and long radius bends 

shall have minimum bending radii in accordance with the associated tables in Part 

2 herein. 

3. Field bending of non-metallic conduits is not acceptable, factory fabricated bends 

shall be used. 

4. Long radius bends shall be furnished and installed for the following specific 

applications, all other bends shall be standard radius: 
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a. All conduits containing medium voltage cable. 

b. All conduits containing fiber optic cable. 

c. Where specifically indicated on the Drawings. 

C. Flexible Conduit 

1. Flexible conduit shall only be installed for the limited applications specified herein. 

Flexible conduit shall not be installed in any other application without written 

authorization from the Engineer. Acceptable applications are as follows: 

a. Connections to motors and engine-generator sets (and similar vibrating 

equipment) 

b. Connections to solenoid valves and limit switches 

c. Connections to lighting fixtures installed in suspended ceilings 

d. Connections to lighting transformers and combination power units 

e. Connections to pre-fabricated equipment skids 

f. Connections to HVAC equipment 

g. Connections to instrument transmitters and elements 

h. Where specifically indicated in the Standard Details 

2. Flexible conduit length shall be limited to three (3) feet, maximum. Flexible conduit 

shall not be installed buried or embedded within any material.  

3. Unless otherwise specified herein, flexible conduits shall be installed in 

accordance with the Installation Guidelines published within NEMA RV-3. 

4. Flexible conduit for non-hazardous areas shall be furnished and installed in the 

materials of construction as follows. Area designations are indicated on the 

Drawings. 

Flexible Conduit for Non-Hazardous Areas 
 

Conduit Category by Wiring / Circuit Type 

Installation Area Designation / 
Scenario 

Power and Control Instrumentation 

Exposed in indoor wet process areas 
Liquid-tight flexible metal 

conduit 

Same as Power and 

Control 
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Flexible Conduit for Non-Hazardous Areas 
 

Conduit Category by Wiring / Circuit Type 

Installation Area Designation / 
Scenario 

Power and Control Instrumentation 

Exposed in indoor dry process areas 
Liquid-tight flexible metal 

conduit 

Same as Power and 

Control 

Exposed in indoor dry non-process 

areas 
Flexible metal conduit 

Same as Power and 

Control 

Exposed in indoor Type 1 chemical 

storage/transfer areas 

Liquid-tight flexible non-

metallic conduit 

Same as Power and 

Control 

Exposed in indoor Type 2 chemical 

storage/transfer areas 

Liquid-tight flexible metal 

conduit 

Same as Power and 

Control 

Exposed in outdoor areas 
Liquid-tight flexible metal 

conduit 

Same as Power and 

Control 

Concealed above suspended ceilings 

(all indoor areas) 

Same material as 

exposed conduit in same 

area 

Same as Power and 

Control 

3.04 CONDUIT FITTING USES AND APPLICATIONS 

A. General 

1. Conduit fittings shall be furnished and installed in the materials of construction as 

indicated in Part 2, herein. Conduit fitting materials of construction are dependent 

on the material of construction used for the associated conduit.  

2. Conduit fittings shall be provided in the trade size and configuration required to suit 

the application.  

B. Conduit Bodies 

1. Conduit bodies shall be installed where wire pulling points are desired or required, 

or where changes in conduit direction or breaking around beams is required. 

2. Where conduit bodies larger than trade size 2 inches are intended to be used as a 

pull-through fitting during wire installation, oversized or elongated conduit bodies 

shall be used. Oversized or elongated conduit bodies shall not be required if the 

conduit body is intended to be used as a pull-out point during wire installation. 

C. Conduit Nipples and Unions 
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1. Conduits with running threads shall not be used in place of 3-piece couplings 

(unions) or close nipples. After installation of a conduit fitting of any kind, there 

shall be no more than ¼ inch of exposed threads visible. Factory fabricated all-

thread nipples may be used between adjacent enclosures, however, the same 

restriction applies regarding the length of exposed threads that are visible. 

D. Conduit Expansion and Deflection Fittings 

1. Conduit expansion fittings shall be installed where required by the MEC and where 

indicated on the Drawings. Expansion fittings shall also be installed for exposed 

straight metallic conduit runs of more than 75 feet, in both indoor and outdoor 

locations. Expansion fittings for runs of non-metallic conduit shall be installed in 

accordance with the MEC. 

2. Conduit deflection fittings shall be installed where required by the MEC and where 

conduits are installed (exposed and concealed) across structural expansion joints. 

3. Unless otherwise specified herein, conduit expansion and deflection fittings shall 

be installed in accordance with the Installation Guidelines published within NEMA 

FB 2.40. 

E. Conduit Termination Fittings 

1. Where conduits terminate at enclosures with a NEMA 4, 4X, or 3R rating and the 

enclosure does not have integral conduit hubs, an appropriately sized watertight 

conduit hub shall be installed to maintain the integrity of the enclosure. The use of 

locknuts with integral gasket in lieu of watertight conduit hubs is not acceptable. 

2. Where conduits terminate at enclosures that do not require conduit hubs, a two-

locknut system shall be used to secure the conduit to the enclosure. One locknut 

shall be installed on the outside of the enclosure, and the other inside, drawn tight 

against the enclosure wall. The locknut on the interior of the enclosure shall be the 

type with integral bonding lug, or a conduit bonding bushing may be used in place 

of the interior locknut. 

3. Conduits shall not be installed such that conduit fittings penetrate the top of any 

enclosure located outdoors, except in cases where specifically required by the 

serving electric utility. Conduits which serve outdoor equipment or an enclosure 

from above shall instead be routed into the side of the enclosure at the bottom. 

The conduit termination fitting shall be provided with a conduit drain to divert 

moisture from the raceway away from the enclosure. 

3.05 MISCELLANEOUS 

A. Conduit Periphery Sealing 
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1. All conduit penetrations through exterior walls shall be sealed around the periphery 

using the appropriate products specified in Part 2 herein to prevent air and/or 

water entry into the structure. 

2. All conduit penetrations through interior walls and floors shall be sealed through 

the use of with conduit sleeves and caulk as specified in Part 2 herein. 

Alternatively, mortar may be used to seal around the conduit periphery. 

3. Conduit penetrations through fire-rated walls as floors shall be made with the 

appropriate fire rated penetration product. 

B. Conduit Interior Sealing 

1. All conduits (including spares) entering a structure below grade shall be sealed on 

the interior of the conduit against water ingress. Sealing shall be at an accessible 

location in the conduit system located within the building structure and shall be via 

one of the methods specified in Part 2 herein. If conduit sealing cannot be 

achieved at an accessible location within the building structure, sealing shall be 

placed in the conduits in the nearest manhole or handhole outside the structure.  

2. Conduit interior sealing shall not be installed until conductors inside are tested and 

test results are deemed acceptable by the Engineer.  Conduit interior sealing shall 

be installed prior to energization of the conductors inside.  

3.06 CONDUIT IDENTIFICATION 

A. Exposed conduits shall be identified at the source, load, and all intermediate 

components of the raceway system. Examples of intermediate components include but 

are not limited to junction boxes, pull boxes, and disconnect switches. Identification shall 

be by means of an adhesive label with the following requirements: 

1. Labels shall consist of an orange background with black text. Text for the label 

shall be the conduit number as indicated in the conduit and wire schedules. 

2. In addition, at the source end of the conduit, a second line of text shall be included 

to indicate the load equipment name. This second line shall consist of the word 

“TO:” and the text in the ‘TO’ column of the conduit and wire schedule (e.g. TO: 

Pump No. 1). At the load end of the conduit, a second line of text shall be included 

to indicate the source equipment name. This second line shall consist of the word 

“FROM:” and the text in the ‘FROM’ column of the conduit and wire schedule (e.g. 

FROM: MCC-XXX). This requirement applies only to the source and load ends of 

the conduit, and not anywhere in between. 

3. For conduits trade sizes 3/4 inch through 1-1/2 inch, the text shall be a minimum 

18-point font. For conduits trade size 2 inch and larger, the text shall be a 

minimum 24-point font. 
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4. Label height shall be 3/4 inch minimum, and length shall be as required to fit 

required text. The label shall be installed such that the text is parallel with the axis 

of the conduit. The label shall be oriented such that the text can be read without 

the use of any special tools or removal of equipment. 

5. Labels shall be installed after each conduit is installed and, if applicable, after 

painting. Labels shall be printed in the field via the use of a portable label printing 

system using thermal transfer technology. Handwritten labels are not acceptable. 

6. Labels shall be made of permanent vinyl with adhesive backing. Labels made of 

any other material are not acceptable.   

B. Conduits that are not exposed but installed beneath free standing equipment enclosures 

shall be identified by means of a plastic tag with the following requirements: 

1. The tag shall be made of white Tyvek material, and have an orange label with 

black text, as described above, adhered to it. Text for the label shall be the conduit 

number as indicated in the conduit and wire schedules. 

2. The tag shall be affixed to the conduit by means of a nylon cable tie. The tag shall 

be of suitable dimensions to achieve a minimum text size of 18 points. 

C. Conduits for lighting and receptacle circuits shall not require identification. 

D. Any problems or conflicts with meeting the requirements above shall immediately be 

brought to the attention of the Engineer for a decision. 

3.07 TESTING 

A. All tests shall be performed in accordance with the requirements of the General 

Conditions and Division 01. The following tests are required: 

1. All conduit installed below grade or concrete encased shall be tested to ensure 

continuity and the absence of obstructions by pulling through each conduit a swab 

followed by a mandrel 85% of the conduit inside diameter. After testing, all 

conduits shall be capped after installation of a suitable pulling rope. 

3.08 TRAINING OF INSTALLATION PERSONNEL 

A. All Contractor personnel that install PVC coated RGS conduit shall be trained by the 

PVC coated RGS conduit manufacturer. Training shall include proper conduit system 

assembly techniques, use of tools appropriate for coated conduit systems, and field 

bending/cutting/threading of coated conduit. Training shall have been completed within 

the past 24 months prior to the Notice to Proceed on this Contract to be considered 

valid. Contractor personnel not trained within this timeframe shall not be allowed to 

install coated conduit or shall be trained/re-trained as required prior to commencement 

of conduit installation. 
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END OF SECTION 
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DIVISION 26 

ELECTRICAL 

(FILED SUB BID REQUIRED) 

 

SECTION 26 05 33.16 

BOXES FOR ELECTRICAL SYSTEMS 

PART 1 – GENERAL 

1.01 FILED SUB-BID REQUIREMENTS 

A. This Section is part of the filed sub-bid for Division 26 – Electrical. See Section 26 05 00. 

1.02 THE REQUIREMENT 

A. The scope of work under this Section includes furnishing and installing all pull boxes, 

junction boxes, and outlet boxes.  

B. Requirements for other boxes and enclosures are not included in this Section. 

Reference each specific equipment Section for requirements related to that equipment’s 

respective enclosure. 

C. Reference Section 26 05 00 − Basic Electrical Requirements and Section 26 05 33.13 − 

Conduit for Electrical Systems. 

1.03 CODES AND STANDARDS 

A. Boxes shall be designed, manufactured, and/or listed to the following standards as 

applicable: 

1. UL 514A – Metallic Outlet Boxes 

2. UL 514C – Standard for Non-metallic Outlet Boxes, Flush Device Boxes, and 

Covers 

3. UL 50 – Enclosures for Electrical Equipment, Non-environmental Considerations 

4. UL 50E – Enclosures for Electrical Equipment, Environmental Considerations 

5. UL 1203 – Standard for Explosion-proof and Dust-ignition-proof Electrical 

Equipment for use in Hazardous (Classified) Locations. 

6. NEMA 250 – Enclosures for Electrical Equipment 
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1.04 SUBMITTALS 

A. In accordance with the procedures and requirements set forth in the General Conditions 

and Section 01 33 00 – Submittal Procedures, the Contractor shall obtain from the 

equipment manufacturer(s) and submit the following: 

1. Shop Drawings 

B. Each submittal shall be identified by the applicable Specification Section. 

1.05 SHOP DRAWINGS 

A. Each submittal shall be complete in all respects, incorporating all information and data 

listed herein and all additional information required for evaluation of the proposed 

equipment's compliance with the Contract Documents. 

B. Partial, incomplete or illegible Submittals will be returned to the Contractor without 

review for resubmittal. 

C. Shop drawings shall include but not be limited to: 

1. Product data sheets for boxes, terminal strips, and all accessories 

2. Overall bill of material for all boxes included under this Contract to summarize 

exactly what is being submitted for review. Bill of material shall at a minimum show 

each box type (i.e. pull, junction, or outlet), quantity, material of construction, 

dimensions, and proposed installation location.  

1.06 OPERATION AND MAINTENANCE MANUALS 

A. The Contractor shall submit operation and maintenance manuals in accordance with the 

procedures and requirements set forth in the General Conditions and Division 01. 

B. As-built drawings showing dimensions, internal box layout, terminal strip information, 

and terminal strip identification information shall be provided for all junction boxes. As-

built drawings are not required for pull boxes or outlet boxes.  

1.07 IDENTIFICATION 

A. Each pull and junction box shall be identified with the box name as indicated on the 

Contract Drawings (e.g. PPB-XXX, CJB-YYY) or as directed by the Engineer. A 

nameplate shall be securely affixed in a conspicuous place on each box. Nameplates 

shall be as specified in Section 26 05 53 – Identification for Electrical Systems. 0
2

1
5

2
3
 

La
st

 M
od

ifi
ed

: 0
2/

28
/2

02
4 

at
 1

0:
41

A
M

 E
S

T



 

 

90398-004/February 2024 26 05 33.16-3  Boxes for Electrical Systems 

PART 2 – PRODUCTS 

2.01 MANUFACTURERS 

A. The equipment covered by this Specification is intended to be standard equipment of 

proven performance as manufactured by reputable concerns. Equipment shall be 

designed, constructed, and installed in accordance with the best practices of the trade, 

and shall operate satisfactorily when installed as shown on the Drawings. 

2.02 PULL AND JUNCTION BOXES 

A. General 

1. All pull and junction boxes shall be UL listed and labeled. 

2. Pull and junction boxes shall not be provided with eccentric or concentric 

knockouts. 

3. Pull and junction boxes mounted embedded in concrete shall be UL listed for 

embedment. 

4. Where metallic boxes are used, they shall be of all welded construction. Tack 

welded boxes are not acceptable. 

B. Pull Boxes 

1. Metallic pull boxes in non-hazardous locations and in hazardous locations where 

general-purpose enclosures are permitted (e.g., Class I, Division 2 locations) shall 

be provided with a matching gasketed cover. For covers with dimensions of less 

than 12 inches by 12 inches, the cover shall be held in place by stainless steel 

machine screws. Other screw types are not acceptable. For covers with 

dimensions 12 inches by 12 inches and larger, the cover shall be hinged and held 

in place by 1/4-turn style latches. Latch mechanism shall be all stainless steel. 

Hinge pins shall be removable. 

2. Metallic pull boxes in hazardous locations where general-purpose enclosures are 

not permitted (e.g., Class I, Division 1 locations) shall be provided with a matching 

gasketed cover. Cover shall be hinged and held in place by stainless steel bolts. 

Hinge pins shall be removable. Covers shall be installed and bolts torqued in 

accordance with manufacturer requirements to maintain the hazardous location 

rating of the enclosure. 

3. Non-metallic pull boxes shall be provided with a matching gasketed cover. The 

cover shall be hinged and held in place by quick-release (e.g., “flip”) latches. Latch 

material of construction shall match the box material and include stainless steel 

hasps. For covers with dimensions 24 inches by 24 inches and larger, a 3-point 
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latching mechanism with external pad-lockable handle may be substituted. Latch 

mechanism and handle shall be all stainless steel. Hinge pins shall be removable. 

4. Pull boxes shall not have any wire terminations inside, other than those for 

grounding/bonding. A ground bar shall be provided with the necessary number of 

screw type terminals. Twenty (20) percent of the total amount of terminals 

otherwise required for the pull box (minimum of two) shall be provided as spare 

terminations. Boxes requiring any other wire terminations shall be furnished and 

installed in accordance with the requirements for junction boxes herein. 

5. Pull boxes shall be 6 inches wide by 6 inches tall by 4 inches deep, minimum. For 

applications requiring larger boxes, the box shall be sized in accordance with the 

fill requirements and dimensional requirements of the MEC. 

6. Barriers shall be provided in pull boxes to isolate conductors of different voltages, 

types, and functions. Barrier material of construction shall match that of the box. 

Isolation shall be provided between the following groups: 

a. Power wiring 

b. AC control wiring 

c. DC control wiring 

d. Instrumentation wiring 

C. Junction Boxes 

1. Metallic junction boxes in non-hazardous locations shall be provided with a 

matching gasketed cover. For covers with dimensions of less than 12 inches by 12 

inches, the cover shall be held in place by stainless steel machine screws. Other 

screw types are not acceptable. For covers with dimensions 12 inches by 12 

inches and larger, the cover shall be hinged and held in place by 1/4-turn style 

latches. Latch mechanism shall be all stainless steel. Hinge pins shall be 

removable. 

2. Metallic junction boxes in hazardous locations shall be provided with a matching 

gasketed cover. Cover shall be hinged and held in place by stainless steel bolts. 

Hinge pins shall be removable. Covers shall be installed and bolts torqued in 

accordance with manufacturer requirements to maintain the hazardous location 

rating of the enclosure. 

3. Non-metallic junction boxes shall be provided with a matching gasketed cover. The 

cover shall be hinged and held in place by quick-release (e.g., “flip”) latches. Latch 

material of construction shall match the box material and include stainless steel 

hasps. For covers with dimensions 24 inches by 24 inches and larger, a 3-point 
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latching mechanism with external pad-lockable handle may be substituted. Latch 

mechanism and handle shall be all stainless steel. Hinge pins shall be removable. 

4. Barriers shall be provided in junction boxes to isolate conductors and terminal 

blocks of different voltages, types, and functions. Barrier material of construction 

shall match that of the box. Isolation shall be provided between the following 

groups: 

a. Power wiring 

b. AC control wiring 

c. DC control wiring 

d. Instrumentation wiring 

5. Junction boxes used for lighting and receptacle circuits only shall be allowed to 

have screw-on (wire nut) type connectors for wire terminations/junctions. 

6. Junction boxes for all uses other than lighting and receptacle circuits shall be 

provided with terminal strips, consisting of the necessary number of screw type 

terminals. Current carrying parts of the terminal blocks shall be of ample capacity 

to carry the full load current of the circuits connected, with a 10A minimum 

capacity. Terminal strips shall be rated for the voltage of the circuits connected. A 

separate ground bar shall be provided with the necessary number of screw type 

terminals. Twenty (20) percent of the total amount of terminals otherwise required 

for the junction box (minimum of two) shall be provided as spare terminations. 

When barriers are provided within the box, separate terminal strips shall be 

provided in each barrier area. Terminals shall be lettered and/or numbered to 

conform to the wiring labeling scheme in place on the project. 

7. Junction boxes shall be 6 inches wide by 6 inches tall by 4 inches deep, minimum. 

For applications requiring larger boxes, the box shall be sized in accordance with 

the fill requirements and dimensional requirements of the MEC. Terminal blocks 

(including spare terminals) shall be considered when sizing the junction box. 

D. Enclosure Types and Materials 

1. In non-hazardous locations, pull and junction boxes shall be furnished with the 

following enclosure type and material of construction, dependent upon the 

designation of the area in which they are to be installed. Area designations are 

indicated on the Drawings. 

 

Area Designation Enclosure Type and Material 

Indoor Wet Process Area NEMA 4X, Type 304 Stainless Steel 
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Area Designation Enclosure Type and Material 

Indoor Dry Process Area NEMA 12, Painted Steel 

Indoor Dry Non-Process Area NEMA 1, Painted Steel 

Indoor Type 1 Chemical Storage/Transfer Area NEMA 4X, Fiberglass or PVC 

Indoor Type 2 Chemical Storage/Transfer Area NEMA 4X, Type 304 Stainless Steel 

All Outdoor Areas NEMA 4X, Type 304 Stainless Steel 

2.03 OUTLET BOXES 

A. General 

1. Outlet boxes shall be provided with a trim appropriate for the wiring device 

installed inside. Reference Section 26 27 26 – Wiring Devices for outlet box trim 

requirements. An appropriate outlet box trim is required to achieve the NEMA 

rating of the outlet boxes as specified herein.  

B. Surface Mount Outlet Boxes 

1. Outlet boxes shall be the deep type, no less than 2.5 inches deep. 

2. Outlet boxes shall be provided in single or multi-gang configuration as required, 

sized in accordance with the requirements of the MEC. 

3. In non-hazardous locations, outlet boxes shall be furnished with the following 

enclosure type and material of construction, dependent upon the designation of 

the area in which they are to be installed. Area designations are indicated on the 

Drawings. 

 

Area Designation Enclosure Type and Material 

Indoor Wet Process Area NEMA 4X, PVC Coated Steel 

Indoor Dry Process Area NEMA 1, Cast Aluminum 

Indoor Dry Non-process Area NEMA 1, Cast Aluminum 

Indoor Type 1 Chemical Storage/Transfer Area NEMA 4X, PVC 

Indoor Type 2 Chemical Storage/Transfer Area NEMA 4X, PVC Coated Steel 

All Outdoor Areas NEMA 4X, PVC Coated Steel 

4. Outlet boxes shall be provided with integral threaded conduit hubs mounted 

external to the box. Boxes with threaded conduit hubs mounted internal to the box 

or as a part of the box wall are not acceptable. 
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C. Flush Mount Outlet Boxes  

1. Outlet boxes shall be no less than 2-1/8 inches deep, and 4-11/16 inches square. 

Boxes shall be UL listed and labeled. Pre-punched single diameter conduit 

knockouts are acceptable; however, concentric and eccentric knockouts are not 

acceptable. 

2. Outlet boxes mounted flush in CMU walls shall be made of galvanized, tack 

welded steel, and suitable for installation in masonry walls. Sectional type boxes 

are not acceptable for this application. 

3. Outlet boxes mounted flush in gypsum walls shall be made of galvanized pressed 

steel. Tack welded boxes are not acceptable for this application. Sectional type 

boxes are not acceptable for this application. 

4. Outlet boxes mounted cast into concrete shall be concrete tight and made of 

galvanized steel or PVC. 

PART 3 – EXECUTION 

3.01 INSTALLATION 

A. Pull and Junction Boxes 

1. Pull boxes and junction boxes shall be solidly attached to structural members prior 

to installation of conduit and set true and plumb. Boxes shall not be supported by 

their associated conduits. 

2. Wooden plugs are not permitted for securing boxes to concrete. Appropriately 

rated anchors specifically suited for use in concrete shall be used. 

3. Box penetrations for conduits shall be made with a punch tool, and penetrations 

shall be of the size required for the conduit entry and/or hub. Oversized 

penetrations in boxes are not acceptable. 

4. Watertight conduit hubs shall be provided for boxes where a NEMA 4X enclosure 

rating is specified. Reference Section 26 05 33.13 – Conduit for Electrical Systems 

for conduit hub requirements. 

5. Pull and junction boxes may be installed flush mounted in gypsum, concrete or 

CMU walls where appropriate provided that covers are easily removed or opened.  

6. Pull and junction boxes shall be provided in the enclosure type and material of 

construction required for the area in which it is installed. Reference the 

requirements in Part 2 herein, and the area designations indicated on the 

Drawings. 
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B. Outlet Boxes 

1. Outlet boxes shall be solidly attached to structural members prior to installation of 

conduit and set true and plumb. Boxes shall not be supported by their associated 

conduits. 

2. Wooden plugs are not permitted for securing boxes to concrete. Appropriately 

rated anchors specifically suited for use in concrete shall be used. 

3. Flush mounted outlet boxes shall be arranged and located so that tile and grout 

lines fit closely around the boxes, and so placed that the cover or device plate 

shall fit flush to the finished wall surface. 

4. Outlet boxes shall be flush mounted in finished areas and other areas where 

practical. Flush mounted outlet boxes shall not be installed in hazardous areas and 

type 1 or 2 chemical storage/transfer areas.  

5. Depending on the type of wiring device to be installed in the outlet box, mounting 

heights from the finished floor or finished grade (as applicable) to the center of the 

box shall be as follows, unless otherwise specified herein, indicated on the 

Drawings, or required by the Americans with Disability Act (ADA): 

a. Light switches and wall mounted occupancy sensors, 48 inches 

b. Receptacles in indoor dry process/non-process areas, 16 inches 

c. Receptacles in indoor wet process areas and all indoor chemical 

storage/transfer areas, 42 inches in open areas, or 6 inches (minimum) 

above adjacent surfaces (e.g., countertops, tables, etc.) where applicable. 

d. Receptacles in outdoor locations, 26 inches 

e. Ceiling mounted occupancy sensors, as indicated on the Drawings 

6. Outlet boxes shall be provided in the material of construction required for the area 

in which it is installed. Reference the requirements in Part 2 herein, and the area 

designations indicated on the Drawings. 

END OF SECTION 
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DIVISION 26 

ELECTRICAL 

(FILED SUB BID REQUIRED) 

 

SECTION 26 05 36 

CABLE TRAYS FOR ELECTRICAL SYSTEMS 

PART 1 – GENERAL 

1.01 FILED SUB-BID REQUIREMENTS 

A. This Section is part of the filed sub-bid for Division 26 – Electrical. See Section 26 05 00. 

1.02 THE REQUIREMENT 

A. Under this Section, the Contractor shall furnish and install all cable tray systems as 

specified herein and as indicated on the Drawings.  

B. The Drawings indicate the general location of the trays; however, the Contractor shall 

install these trays in such a manner to avoid all interferences. 

C. The cable tray systems shall be manufactured and installed in accordance with the 

following: 

1. Massachusetts Electrical Code (MEC), Article 392 − Cable Trays  

2. National Electrical Manufacturers Association (NEMA) Standard VE-1 − Metallic 

Cable Tray Systems 

3. National Electrical Manufacturers Association (NEMA) Standard VE-2 – Cable 

Tray Installation Guidelines 

D. The cable tray systems shall be listed and labeled by U.L. as suitable for the purpose. 

E. Reference Section 26 05 00 − Basic Electrical Requirements. 

1.03 SUBMITTALS 

A. In accordance with the procedures and requirements set forth in Section 01 33 00 − 

Submittal Procedures, the Contractor shall obtain from the equipment manufacturer and 

submit shop drawings. Each submittal shall be identified by the applicable Specification 

Section. 
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1.04 SHOP DRAWINGS 

A. Each submittal shall be complete in all respects, incorporating all information and data 

listed herein and all additional information required for evaluation of the proposed 

equipment's compliance with the Contract Documents. 

B. Partial, incomplete, or illegible submittals will be returned to the Contractor without 

review for resubmittal. 

C. Shop drawings shall include but not be limited to:  

1. Equipment specifications and product data sheets for trays, fittings, supports, and 

other components identifying all materials used and methods of fabrication. 

2. Layout drawings showing plan and isometric views of each tray system. Drawings 

shall indicate tray dimensions, support points, and other pertinent layout 

information. 

3. Manufacturer's instructions indicating application conditions and limitations of use 

stipulated by the specified testing agency. Include instructions for storage, 

handling, protection, examination, preparation, and installation of the tray systems. 

4. Manufacturer's warranty statement. 

1.05 SYSTEM DESCRIPTION 

A. Cable tray systems shall include straight trays, fittings, covers, splices, barrier strips, and 

related accessory and support items. 

1. Power and control circuit cable tray systems shall be for support of AC power and 

control circuit cable. 

2. Instrumentation cable tray systems shall be for support of DC control, alarm, 

instrumentation circuits, fiber optics, and communications cable. 

B. Performance requirements for power and control circuit tray systems shall be as follows: 

1. Concentrated load supporting capacity shall be a minimum of 200 pound 

concentrated load applied to the middle 6 inches without permanent deformation. 

2. Uniform load supporting capacity shall be 50 pounds per linear foot when 

supported at minimum 20 feet on center with a safety factor of 1.5. 

C. Performance requirements for instrumentation trays shall be as follows: 

1. Concentrated load supporting capacity shall be a minimum of 200 pound 

concentrated load applied to the middle 6 inches without permanent deformation. 
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2. Uniform loading capacity shall be a minimum 100 pounds per linear foot when 

supports span 20 feet on center with a safety factor of 1.5. 

PART 2 – PRODUCTS 

2.01 MANUFACTURERS 

A. The material covered by this Specification is intended to be standard material of proven 

performance as manufactured by reputable manufacturers whose products have been in 

satisfactory use in similar service for not less than 5 years. Material shall be fabricated, 

constructed and installed in accordance with the best practices of the trade, and shall 

operate satisfactorily when installed as specified herein and shown on the Drawings. 

B. Metallic cable tray systems shall be as manufactured by Eaton’s B-Line, Square D 

Company, Atkore or Engineer approved equal. 

2.02 MATERIALS 

A. The metallic cable tray systems shall be aluminum, alloy 6063-T6 with natural finish. 

2.03 COMPONENTS 

A. Barrier strips shall be full depth capable of separating cables in tray as required by MEC. 

B. Fittings shall be horizontal and vertical elbows, tees, and cross fittings with minimum 

radii equal to cable bending radii as recommended by cable manufacturer. Molded 

fittings shall be formed with a minimum 3” tangent portion following the radius. 

C. Furnish and install accessories such as dropouts, end plates, splice plates and mounting 

supports, clamps and other devices required for a complete installation. 

D. Tray bolts, nuts, washers, and fasteners shall be Type 304 or 316 stainless steel. 

E. Grounding conductor, to be furnished and installed to the outside tray bottom flange, 

shall be No. 2/0 bare copper. 

F. Lashing ties shall be provided to hold cables in place under maximum fault current 

conditions. Lashing ties shall be provided by the cable tray manufacturer. The use of 

plastic “zip ties” or any other method of holding cables in place is not acceptable. 

G. Covers shall be solid, flanged, aluminum with ½” spacers for ventilation. 

2.04 TRAY TYPES 

A. Power and control circuit cable trays shall be NEMA Class 20A, ladder type with: 

1. Double or box type rungs, free of sharp edges and corners, at minimum 9 inches 

on center as required to provide adequate cable bearing surface. 
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2. Sides of minimum 5-3/8 inch interior cable loading depth for metallic trays. "Z" 

shaped sides of minimum 4 inch interior cable loading depth for fiberglass tray. 

3. Widths as indicated on the Drawings. 

B. Instrumentation circuit cable trays shall be NEMA Class 20A, corrugated solid bottom 

type with: 

1. Sides of minimum 4 inch interior cable loading depth. 

2. Widths as indicated on the Drawings. 

3. Drainage holes one quarter (1/4) inch diameter spaced at 5 foot on center, ground 

smooth and completed prior to cable installation. 

PART 3 – EXECUTION 

3.01 INSTALLATION 

A. Install the cable tray systems in accordance with NEMA Standards VE-2, the 

Massachusetts Electrical Code (MEC), NFPA 70B, and the manufacturer's instructions. 

B. Support the tray systems as required by NEMA VE-2. Cantilever tray systems from walls 

or, when conditions dictate, suspend trays from ceilings. Space support brackets at least 

once per straight section. Provide tray supports with channels under entire width of tray. 

Cable tray fitting supports shall be located such that they meet the strength requirements 

of straight sections. Install fitting supports per NEMA VE-2 guidelines, or in accordance 

with manufacturer's instructions. Submit proposed support system to Engineer for 

review. 

C. Install trays 2 inches from wall surfaces, and with a minimum of 18 inches between tray 

bottoms vertically. 

D. Secure tray to supports with fittings approved for the purpose in accordance with tray 

manufacturer. Do not weld trays to supports. Where aluminum trays are supported on 

steel supports, separate and isolate aluminum and steel in accordance with Section 26 

05 29 − Hangers and Supports for Electrical Systems. 

E. Install expansion joints at a minimum of every 50 on straight runs and as recommended 

by tray manufacturer. 

F. Securely bond a grounding conductor with lugs to the outside of tray bottom flange for 

metallic trays, and clamp to a non-metallic tray. Run grounding conductor continuously 

for the full length of tray system. Attach grounding conductor to the facility grounding 

system. Verify continuity of the bond by a resistance test. 

G. Group cables in trays by circuit type. Lash grouped cables with lashing ties at 

approximately 36 inches on center for vertical runs and at approximately 10 feet on 
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center for horizontal runs. Put sharp ends of lashing ties under cable tray runs or where 

ties will not damage the cable jacket or insulation. Label the cable groups to identify the 

circuit or cable group by plan designation. 

H. Install tray covers in exterior locations, under stairs and gratings, and where indicated on 

the Drawings. 

3.02 PROTECTION 

A. Protect the tray systems until accepted by Owner. 

3.03 WARNING LABELS 

A. Furnish and install warning labels with black letters on a yellow background which reads 

as follows: 

 

WARNING! DO NOT USE CABLE TRAY AS A WALKWAY, LADDER, OR SUPPORT. 

USE ONLY AS A MECHANICAL SUPPORT FOR CABLES! 

B. Install warning labels at 10 feet intervals along the length of the tray system, located to 

be visible. 

END OF SECTION
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DIVISION 26 

ELECTRICAL 

(FILED SUB BID REQUIRED) 

 

SECTION 26 05 53 

IDENTIFICATION FOR ELECTRICAL SYSTEMS 

PART 1 – GENERAL 

1.01 FILED SUB-BID REQUIREMENTS 

A. This Section is part of the filed sub-bid for Division 26 – Electrical. See Section 26 05 00. 

1.02 THE REQUIREMENT 

A. All electrical equipment shall be properly identified in accordance with these 

Specifications and the Contract Drawings. All switchgear, switchboards, motor control 

centers, variable frequency drives, lighting and distribution panelboards, combination 

starters, control panels, pull and junction boxes, enclosures, disconnect switches, control 

stations, and similar equipment shall be identified in the manner described, or in an 

equally approved manner. 

B. The types of electrical identification specified in this Section include, but are not limited 

to, the following: 

1. Operational instructions and warnings. 

2. Danger signs. 

3. Equipment/system identification signs. 

4. Nameplates. 

1.03 SIGNS 

A. "DANGER-HIGH-VOLTAGE" signs shall be securely mounted on the entry doors of all 

electrical rooms. 

1.04 LETTERING AND GRAPHICS 

A. The Contractor shall coordinate names, abbreviations, and other designations used in 

the electrical identification work with the corresponding designations shown, specified or 

scheduled. Provide numbers, lettering, and wording as indicated or, if not otherwise 
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indicated, as recommended by manufacturers or as required for proper identification and 

operation/maintenance of the electrical systems and equipment. 

1.05 SUBMITTALS 

A. In accordance with the procedures and requirements set forth in the General Conditions 

and Section 01 33 00 – Submittal Procedures, the Contractor shall obtain from the 

equipment manufacturer and submit shop drawings. Each submittal shall be identified by 

the applicable Specification Section. 

1.06 SHOP DRAWINGS 

A. Each submittal shall be complete in all respects, incorporating all information and data 

listed herein and all additional information required for evaluation of the proposed 

equipment's compliance with the Contract Documents. 

B. Partial, incomplete, or illegible submittals will be returned to the Contractor without 

review for resubmittal. 

C. Shop drawings shall include but not be limited to:  

1. Product data sheets. 

PART 2 – PRODUCTS 

2.01 MANUFACTURERS 

A. The material covered by these Specifications is intended to be standard material of 

proven performance as manufactured by reputable concerns. Material shall be 

fabricated, constructed, and installed in accordance with the best practices of the trade, 

and shall operate satisfactorily when installed as specified herein and shown on the 

Drawings. 

2.02 NAMEPLATES 

A. Nameplates shall be engraved, high pressure plastic laminate, white foreground with 

black lettering. 

B. Nameplates shall be attached to NEMA 4X enclosures utilizing UL-recognized mounting 

kits designed to maintain the overall UL Type rating of the enclosure. Mounting kit 

fasteners shall be stainless steel Type AHK10324X as manufactured by Hoffman, or 

equal. 

2.03 HIGH VOLTAGE SIGNS 

A. Standard "DANGER" signs shall be of baked enamel finish on 20 gage steel; of standard 

red, black and white graphics; 14 inches by 10 inches size except where 10 inches by 7 
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inches is the largest size which can be applied where needed, and except where a larger 

size is needed for adequate identification. 

2.04 CONDUIT IDENTIFICATION 

A. Conduit identification shall be as specified in Section 26 05 33.13 – Conduit for Electrical 

Systems. 

2.05 WIRE AND CABLE IDENTIFICATION 

A. Field installed wire and cable identification shall be as specified in Section 26 05 19 – 

Low Voltage Conductors and Cable and Section 26 05 13 – Medium Voltage Cables. 

B. A plastic laminate nameplate shall be provided at each panelboard, motor control center, 

switchgear assembly, and switchboard assembly. This nameplate shall be used to 

clearly convey the conductor identification means used at that piece of equipment (i.e. 

Phase A=Brown, Phase B=Orange, C = Yellow).  

C. Wiring identification for factory installed wiring in equipment enclosures shall be as 

specified in the respective Section. 

2.06 BOX IDENTIFICATION 

A. Pull, junction and device box identification shall be as specified in Section 26 05 33.16 – 

Boxes for Electrical Systems. 

PART 3 – EXECUTION 

3.01 NAMEPLATES 

A. Nameplates shall be attached to the equipment enclosures with (2) two stainless steel 

sheet metal screws for nameplates up to 2-inches wide. For nameplates over 2-inches 

wide, four (4) stainless steel sheet metal screws shall be used, one (1) in each corner of 

the nameplate. The utilization of adhesives is not permitted. 

3.02 OPERATIONAL IDENTIFICATION AND WARNINGS 

A. Wherever reasonably required to ensure safe and efficient operation and maintenance of 

the electrical systems and electrically connected mechanical systems and general 

systems and equipment, including prevention of misuse of electrical facilities by 

unauthorized personnel, install plastic signs or similar equivalent identification, 

instruction, or warnings on switches, outlets, and other controls, devices, and covers or 

electrical enclosures. Where detailed instructions or explanations are needed, provide 

plasticized tags with clearly written messages adequate for the intended purposes. Signs 

shall be attached as specified above for nameplates. 
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3.03 POWER SOURCE IDENTIFICATION 

A. After installation of all field equipment (i.e. valves, motors, fans, unit heaters, 

instruments, etc.) install nameplates at each power termination for the field equipment. 

Nameplate data shall include equipment designation (tag number), power source (MCC 

number, panelboard, etc.), circuit number, conduit number from schedule and 

voltage/phase. 

B. Contractor to coordinate with the Engineer and the Owner regarding exact nameplate 

placement during construction. 

C. Nameplates shall be as specified herein. 

END OF SECTION 
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DIVISION 26 

ELECTRICAL 

(FILED SUB BID REQUIRED) 

 

SECTION 26 05 60 

LOW-VOLTAGE ELECTRIC MOTORS 

PART 1 – GENERAL 

1.01 FILED SUB-BID REQUIREMENTS 

A. This Section is part of the filed sub-bid for Division 26 – Electrical. See Section 26 05 00. 

1.02 THE REQUIREMENT 

A. The Contractor shall furnish all labor, materials, tools and equipment necessary for 

furnishing, installing, connecting, testing and placing into satisfactory operation all low 

voltage electric motors as shown on the Drawings and specified herein. All motors 

required for this Contract shall comply with this Section unless otherwise noted. 

1.03 CODES AND STANDARDS 

A. Motors and related accessories shall be designed, manufactured, and/or listed to the 

following standards as applicable: 

1. Institute of Electrical and Electronics Engineers (IEEE) 

a. IEEE 112 – Standard Test Procedure for Polyphase Induction Motors and 

Generators 

2. National Electrical Manufacturer’s Association (NEMA) 

a. NEMA MG 1 – Motors and Generators 

3. Underwriters Laboratories (UL) 

a. UL 547 – Standard for Safety Thermal Protectors for Motors 

b. UL 674 – Electric Motors and Generators for Use in Hazardous (Classified) 

Locations 

c. UL 1004-1 – Standard for Rotating Electrical Machines 

d. UL 1004-3 – Standard for Thermally Protected Motors 
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e. UL 1004-8 – Standard for Inverter Duty Motors 

1.04 SUBMITTALS 

A. In accordance with the procedures and requirements set forth in the General Conditions 

and Section 01 33 00 − Submittal Procedures, the Contractor shall obtain from the 

equipment manufacturer and submit the following: 

1. Shop Drawings. 

2. Spare Parts List. 

B. Each submittal shall be identified by the applicable Specification Section. 

1.05 SHOP DRAWINGS 

A. Each submittal shall be complete in all respects, incorporating all information and data 

listed herein and all additional information required for evaluation of the proposed 

equipment's compliance with the Contract Documents. 

B. Partial, incomplete or illegible submittals will be returned to the Contractor without review 

for resubmittal.  

C. Individual shop drawings for electric motors shall be submitted in accordance with the 

procedures and requirements set forth in the General Conditions and Section 01 33 00 − 

Submittal Procedures, unless submitted as a part of the shop drawings for the driven 

equipment. 

D. Shop drawings for electric motors shall include motor data sheets, dimensioned 

drawings, wiring diagrams for devices such as space heaters, temperature devices, and 

shaft grounding rings. Shop drawings shall identify electric characteristics and design, 

mechanical construction, manufacturer's name, type and pertinent specifications for the 

use intended, along with the name of the equipment to be driven. For motors rated 50 

horsepower or greater, submittal of motor data for acceptance shall include, as a 

minimum, the following: 

1. Manufacturer's type and frame designation  

2. Horsepower rating  

3. Time rating (per NEMA Standards)  

4. Ambient temperature rating  

5. Motor winding insulation system designation  

6. RPM at rated load  
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7. Frequency  

8. Number of phases  

9. Rated-load amperes 

10. Voltage 

11. Code letter (starting KVA per horsepower) 

12. Design letter for integral horsepower induction motors (per NEMA Standards) 

13. Service factor 

14. Temperature rise at full load and at service factor load 

15. Efficiency at 1/4, 1/2, 3/4 and full load 

16. Power factor at 1/4, 1/2, 3/4 and full load 

17. Motor outline, dimensions and weight 

18. Motor winding insulation system description 

19. Horsepower required by connected machine at specified conditions (load curves) 

shall be supplied for all compressors, propeller and positive displacement pumps. 

20. The foregoing data shall also be verified after manufacture and shall be included 

with the information to be furnished in the operation and maintenance manuals 

specified. 

E. The shop drawing information shall be complete and organized in such a way that the 

Engineer can determine if the requirements of these Specifications are being met. 

Copies of technical bulletins, technical data sheets from "soft-cover" catalogs, and 

similar information which is "highlighted" or somehow identifies the specific equipment 

items the Contractor intends to provide are acceptable and shall be submitted. 

1.06 SPARE PARTS 

A. All spare parts as recommended by the equipment manufacturer shall be furnished to 

the Owner by the Contractor. 
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PART 2 – PRODUCTS 

2.01 MANUFACTURERS 

A. The equipment covered by this Specification is intended to be standard equipment of 

proven performance as manufactured by reputable concerns. Equipment shall be 

designed, constructed and installed in accordance with the best practices of the trade, 

and shall operate satisfactorily when installed as shown on the Drawings. 

B. Electric motors shall be manufactured by Baldor/Reliance Electric Company; Nidec 

Motors; Toshiba Industrial and Power Systems, Inc.; Siemens Energy & Automation, 

Inc.; General Electric Company; or equal. 

2.02 MATERIALS AND CONSTRUCTION 

A. Motors shall be built in accordance with the latest standards of NEMA, including, but not 

limited to MG-1 and MG-2, IEEE, ANSI and to the requirements specified herein.  

B. Type 

1. Unless otherwise noted, motors specified herein shall be polyphase squirrel cage, 

NEMA Design B, or single phase capacitor or repulsion start induction motors. 

Special equipment requiring a motor drive with unusual characteristics shall be 

equipped with a definite purpose motor to meet the necessary requirements. 

2. Unless otherwise shown or specified, all motors 1/2 horsepower or larger shall be 

three- phase, 60 Hertz, NEMA Design B, squirrel cage induction motors designed 

for operation at 480 volts or greater as specified herein or shown on the Drawings. 

3. Unless otherwise specified in the individual equipment specification for the driven 

equipment, or as required by the dynamic characteristics of the load as determined 

by the manufacturer of the machine to be driven, all polyphase squirrel cage 

motors shall be designed to withstand the starting voltage shown on the Drawings 

and shall have torque and locked rotor current characteristics as specified for 

NEMA Design B motors. 

4. All motors 2 horsepower and smaller shall have windings encapsulated with a 

flexible epoxy compound, or insulated with a flexible epoxy compound, or insulated 

with the manufacturer's premium quality system which shall be subject to 

acceptance by the Engineer. 

5. All motors above 250 horsepower shall have stator windings vacuum impregnated 

with a polyester insulation compound. 

6. Unless otherwise noted, all motors smaller than 1/2 horsepower shall be standard 

single-phase capacitor start or repulsion start induction type designed for operation 

on 120 volts or 208 volts, 60 Hz alternating current. The motor shall deliver rated 
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load without exceeding a 80 degrees C temperature rise while operating in a 40 

degrees C ambient temperature. Small fan motors less than 1/4 HP may be 

split-phase or shaded pole type. Shaded pole motors rated more than 1/4 

horsepower are not acceptable. Fractional horsepower motors shall be completely 

equipped with all necessary auxiliary components for starting and labeled as 

"Thermally Protected". Insulation shall be Class B, except that submersible motors 

shall have epoxy encapsulation. Unless otherwise noted, the motors shall be 

totally enclosed. Small fan motors may be of the open type where they are suitably 

protected from moisture dripping and lint accumulation. Motors shall be provided 

with sealed ball bearings lubricated for 10 years of normal use. 

7. Where specified, vertical hollowshaft motors shall be designed to carry the motors', 

pumps', and associated equipment's full thrust. The motors shall be equipped with 

grease lubricated spherical roller thrust bearings and lower radial guide bearings. 

Vertical hollowshaft motors shall be fitted with nonreversing ratchet assemblies 

where required by equipment specifications. Vertical adjustment shall be provided 

by means of a lockable nut at the top of the shaft. 

8. Vertical hollowshaft motors shall have adequate thrust bearings to carry all motor 

loads and any other operating equipment loads. Horizontal motors shall not be 

installed where subjected to external thrust loads. 

C. Rating 

1. Each motor shall develop ample torque for its required service through its 

acceleration range and throughout its rated load range. The rating of the motors 

offered shall in no case be less than the horsepower shown on the Drawings or 

elsewhere specified. It should be noted that the motor sizes indicated on the 

Drawings or as otherwise specified herein, are motor sizes required to operate the 

specific equipment which is specified. Higher rated motor sizes may be determined 

from the actual equipment submitted, approved, purchased, and installed. 

Protective devices, motor starters, disconnect switches, and other necessary 

equipment shall be furnished and installed for the actual motor sizes required at no 

additional cost. 

2. Motor ratings shall be based on continuous operation. The maximum temperature 

rise for open and drip proof type motors shall not exceed 90 degrees C, and for 

totally enclosed type motors shall not exceed 80 degrees C. 

D. Motor Winding Insulation 

1. Insulation shall be as specified for each particular type or class of motor. The 

insulation system shall provide a high dielectric strength, long life covering for the 

windings which may be required to operate in a continually damp, corrosive, 

and/or chemically contaminated environment. The insulation shall be resistant to 
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attack by moisture, acids, alkalies, abrasives, and mechanical and thermal shock. 

Leads shall be sealed with a non-wicking, non-hydroscopic insulation material. 

2. Motor insulation resistance may be checked at any time after delivery to the job 

site or during the warranty period. Encapsulated motor stators may be subjected to 

insulation testing while completely submerged in water. Any motor not meeting the 

requirements specified herein will be rejected and shall be promptly replaced at no 

cost to the Owner. 

3. Torque and locked rotor current characteristics for three phase motors shall be 

NEMA Design B. The locked rotor KVA/HP input at full voltage for 10 horsepower. 

motors and larger shall not exceed that permitted for Code Letter "J", except for 

specialized equipment requiring a motor drive with special definite characteristics. 

4. Unless otherwise specified, non-inverter duty motors shall be furnished with a 

Class F insulation system. Unless otherwise specified, inverter duty motors shall 

be furnished with a Class H insulation system. In either case, temperature rise 

shall be limited to that for Class B insulation. Output torque and speed 

characteristics of each motor shall be suitable to operate the driven equipment 

through the full range of acceleration and operating load conditions without 

exceeding the nameplate current rating, and/or temperature rise. 

E. Nameplates 

1. The motor manufacturer's nameplate shall be engraved, embossed, or stamped 

on a stainless steel sheet and fastened to the motor frame with No. 4 or larger oval 

head stainless steel screws or drive pins. Printed or laser-etched nameplates are 

not acceptable.  

2. Nameplates shall include as a minimum, Items 1 through 14 as listed in 

Article 1.04 D in addition to that required by NEMA standards. The nameplate shall 

be positioned so as to be readily visible for inspection as installed in the facility. 

F. Design 

1. Motors shall be designed to accelerate and drive the connected equipment under 

all normal operating conditions without exceeding nameplate ratings.  

2. Motors specified for operation with variable frequency drives shall be inverter duty 

rated. Motors shall be considered inverter duty rated only if they meet all of the 

requirements for NEMA MG-1 Part 31.   

3. Motors shall be designed to output 100 percent of nameplate horsepower under 

continuous duty service without exceeding the temperature rise specified herein 

when controlled by the actual drives furnished. Inverter duty motors shall be 

designed to operate down to 10% of full load speed without the need for a line 

powered cooling fan. 
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4. Unless otherwise specified, electric motors shall be furnished with service factors 

in accordance with NEMA MG-1 as follows: 

 

Type of Motor Service Factor 

Non-inverter Duty 1.15 

Inverter Duty  1.0 

5. Design selection with respect to the driven machine shall be such that the 

requirements do not exceed 85 percent of the motors' maximum rating modified by 

service factor, ambient temperature, enclosure, altitude and electrical service. The 

electrical service conditions shall be assumed to be 10 percent undervoltage, 

5 percent underfrequency, and 3 percent voltage unbalance. Altitude shall be 

assumed to be the project site elevation plus 10 percent. Ambient temperature 

shall be assumed to be 95 degrees F in exterior locations, 104 degrees F (40 

degrees C) in interior locations, and 122 degrees F (50 degrees C) within housings 

or enclosures; except where higher temperatures may be encountered within or on 

individual items of equipment. The applicable paragraphs of NEMA MG-1 shall be 

used in making the design selection. 

6. Motors used with belt drives shall have sliding bases to provide for belt take up. 

7. Terminal boxes shall be of sufficient size to accommodate the required quantity 

and size of conduits. Gasketed terminal boxes shall be furnished with all 

splash-proof and totally enclosed motors. NEMA ratings of the terminal boxes shall 

be suited for the application. Motors located in hazardous locations shall be 

furnished with terminal boxes suitable for the specific Class, Division, and Group 

suitable for the application. Terminal boxes shall be sized to accommodate 

accessory equipment such as motor differential current transformers, where 

required. 

8. Terminal boxes for horizontal motors shall be located on the left-hand side when 

viewing the motor from the drive shaft end and shall be so designed that conduit 

entrance can be made from above, below, or either side of the terminal box. 

9. Motors larger than 250hp shall be manufactured with the six stator coil leads wired 

to a suitably sized motor junction box for application in a differential relay scheme. 

Current transformers shall be provided by the motor manufacturer and installed in 

the factory. All ground connections and current transformer connections shall be 

made in the factory. 

G. Construction 

1. Frames, mounting means, and shafts shall meet NEMA Standards for the 

horsepower, RPM, and enclosure selected. Enclosures shall be selected 

according to the degree of mechanical protection required and shall not be of 

La
st

 M
od

ifi
ed

: 0
2/

28
/2

02
4 

at
 1

0:
41

A
M

 E
S

T



 

 

90398-004/February 2024 26 05 60-8  Low-Voltage Electric Motors 

aluminum construction. All motors shall have a manufacturer's standard shop 

machinery finish, consisting of a rust-resisting priming coat of zinc chromate and a 

finish coat of alkyd machinery enamel. Reference Section 09 90 00 − Painting. 

2. Motors shall have cast iron frames and a heavy gauge steel terminal box, with 

neoprene gaskets between the frame and the box and between the box and its 

cover. A grounding lug(s) shall be provided inside the terminal box. 

3. Motors weighing more than 50 pounds shall be equipped with at least one lifting 

eye. All lifting hardware shall be corrosion resistant.  

4. Motors located in hazardous locations shall be totally enclosed and suitable for the 

specific Class, Division, and Group suitable for the application. 

5. Motors located in Class I or II, Division 1 hazardous locations shall bear a U.L.-674 

label and shall be provided with a breather/drain approved for the hazardous 

location. The U.L. listed breather/drain shall prevent the entrance of contaminants 

while allowing moisture to drain out of the motor. 

6. When located outdoors, or elsewhere if specified, motors shall be totally enclosed, 

non-ventilated (TENV) or totally enclosed, fan-cooled (TEFC) machines, unless 

otherwise noted. Totally enclosed motors shall be provided with two (2) 1/4 inch 

drain holes drilled through the bottom of the frame, which allows complete 

drainage of the frame. Where specified, TEFC motors controlled by a variable 

frequency drive shall be provided with a separately powered cooling fan motor that 

runs at 60HZ to ensure proper cooling of the motor at low speeds. Cooling fan 

motor shall be suitable for 120VAC, single phase operation. Vertically oriented 

motors located outdoors shall be provided with a drip cover over the fan end to 

prevent accumulation of precipitation. 

7. Unless otherwise specified, motors rated 100 horsepower or greater located 

outdoors, in unheated structures, in below grade areas, or as otherwise indicated, 

shall be furnished with space heaters and embedded motor winding high 

temperature switches with leads brought out of the motor terminal box. Space 

heaters shall be suitable for 120VAC operation and for a maximum surface 

temperature of less than 200 degrees C. Space heaters shall be of sufficient 

wattage to maintain the internal temperature of the motor at approximately 10 

degrees C above the ambient temperature when the motor is not running.  

a. Embedded motor winding temperature switches shall operate at 

temperatures well below the temperature rating of the motor winding 

insulation system. Motor winding temperature switches are not required 

where other temperature monitoring devices (e.g. RTD's) are required. 

8. Unless otherwise specified in the equipment specifications, motors rated 200HP or 

greater that are controlled by a VFD shall be furnished with resistance thermal 
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detectors (RTD’s) embedded in the stator windings, two per phase. RTD’s shall be 

pre-wired to terminal blocks located in a separate terminal box as specified herein. 

9. Unless otherwise specified in the equipment specifications, motors rated less than 

200HP that are controlled by a VFD shall be furnished with motor winding high 

temperature switches embedded in the stator windings with the leads brought out 

to the motor terminal box. 

10. If so specified and when located in indoor areas which are heated and 

weatherproof, motors shall be open drip-proof machines. Ventilation openings 

shall be arranged to prevent the entrance of drops of liquid or solid particles at any 

angle from zero to 15 degrees downward from vertical. 

11. Unless otherwise specified, or required, motors rated less than 200 horsepower 

shall be furnished with bearings of the grease lubricated, antifriction ball type with 

conveniently located grease fittings and drain plugs. A means of preventing 

bearings from becoming over-greased shall be provided. Bearings shall have a 

minimum B-10 life of 20,000 hours. 

12. Rotors shall be statically and dynamically balanced. Rotor windings shall be 

one-piece cast aluminum. Where applicable, rotors shall be constructed with 

integral fins. 

13. Externally mounted motor shaft grounding rings shall be provided to protect motors 

against motor shaft and bearing currents. Grounding rings shall be provided for all 

motors controlled by VFDs, with the following exceptions: 

a. Motors located in hazardous areas 

b. Motors rated less than 1 horsepower 

c. Submersible motors 

14. All motors shall be provided with factory-installed one-hole terminations (ring 

terminals) on the ends of all motor leads. Terminations shall be identified for use 

with cables that have stranding other than Class B and shall be the irreversible 

compression type. 

H. Power Factor and Efficiency 

1. All motors, including vertical hollowshaft motors, in the range of 1-500 horsepower, 

inclusive, shall be designed specifically for energy efficiency and high power 

factor. The motor efficiency and power factor shall meet or exceed the values 

listed in the table below when the motors are tested in accordance with the NEMA 

preferred test method IEEE 112A, Method B, Dynamometer. Each motor shall 

meet the minimum guaranteed efficiency value indicated in the table below. All 

tests shall be performed in accordance with the procedures contained in NEMA 
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Standard MG1-12.58. 

 

Table 12-11 

FULL-LOAD EFFICIENCIES OF ENERGY EFFICIENT MOTORS 

ENCLOSED MOTORS 

HP 

2 POLE 4 POLE 6 POLE 8 POLE 

Nominal 
Efficiency 

Minimum 
Efficiency 

Nominal 
Efficiency 

Minimum 
Efficiency 

Nominal 
Efficiency 

Minimum 
Efficiency 

Nominal 
Efficiency 

Minimum 
Efficiency 

1 75.5 72 82.5 80 80 77 74 70 

1.5 82.5 80 84 81.5 85.5 82.5 77 74 

2 84 81.5 84 81.5 86.5 84 82.5 80 

3 85.5 82.5 87.5 85.5 87.5 85.5 84 81.5 

5 87.5 85.5 87.5 85.5 87.5 85.5 85.5 82.5 

7.5 88.5 86.5 89.5 87.5 89.5 87.5 85.5 82.5 

10 89.5 87.5 89.5 87.5 89.5 87.5 88.5 86.5 

15 90.2 88.5 91 89.5 90.2 88.5 88.5 86.5 

20 90.2 88.5 91 89.5 90.2 88.5 89.5 87.5 

25 91 89.5 92.4 91 91.7 90.2 89.5 87.5 

30 91 89.5 92.4 91 91.7 90.2 91 89.5 

40 91.7 90.2 93 91.7 93 91.7 91 89.5 

50 92.4 91 93 91.7 93 91.7 91.7 90.2 

60 93 91.7 93.6 92.4 93.6 92.4 91.7 90.2 

75 93 91.7 94.1 93 93.6 92.4 93 91.7 

100 93.6 92.4 94.5 93.6 94.1 93 93 91.7 

125 94.5 93.6 94.5 93.6 94.1 93 93.6 92.4 

150 94.5 93.6 95 94.1 95 94.1 93.6 92.4 

200 95 94.1 95 94.1 95 94.1 94.1 93 

250 95.4 94.5 95 94.1 95 94.1 94.5 93.6 

300 95.4 94.5 95.4 94s.5 95 94.1   

350 95.4 94.5 95.4 94.5 95 94.1   

400 95.4 94.5 95.4 94.5     

450 95.4 94.5 95.4 94.5     

500 95.4 94.5 95.8 95     
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Table 12-12 

FULL-LOAD EFFICIENCIES FOR NEMA PREMIUM™ EFFICIENCY ELECTRIC MOTORS 

RATED 600 VOLTS OR LESS (RANDOM WOUND) 

OPEN MOTORS 

HP 

2 POLE 4 POLE 6 POLE 

Nominal 
Efficiency 

Minimum 
Efficiency 

Nominal 
Efficiency 

Minimum 
Efficiency 

Nominal 
Efficiency 

Minimum 
Efficiency 

1 77 74 85.5 82.5 82.5 80 

1.5 84 81.5 86.5 84 86.5 81.5 

2 85.5 82.5 86.5 84 87.5 81.5 

3 85.5 82.5 89.5 84 88.5 86.5 

5 86.5 84 89.5 84 89.5 87.5 

7.5 88.5 86.5 91 89.5 90.2 88.5 

10 89.5 87.5 91.7 90.2 91.7 90.2 

15 90.2 88.5 93 91.7 91.7 90.2 

20 91 89.5 93 91.7 92.4 91 

25 91.7 90.2 93.6 92.4 93 91.7 

30 91.7 90.2 94.1 93 93.6 92.4 

40 92.4 91 94.1 93 94.1 93 

50 93 91.7 94.5 93.6 94.1 93 

60 93.6 92.4 95 94.1 94.5 93.6 

75 93.6 92.4 95 94.1 94.5 93.6 

100 93.6 92.4 95.4 94.5 95 94.1 

125 94.1 93 95.4 94.5 95 94.1 

150 94.1 93 95.8 95 95.4 94.5 

200 95 94.1 95.8 95 95.4 94.5 

250 95 94.1 95.8 95 95.4 94.5 

300 95.4 94.5 95.8 95 95.4 94.5 

350 95.4 94.5 95.8 95 95.4 94.5 

400 95.8 95 95.8 95 95.8 95 

450 95.8 95 96.2 95.4 96.2 95.4 

500 95.8 95 96.2 95.4 96.2 95.4 

NOTES: 

(Motor data for continuous duty, NEMA Design B, 1.15 service factor, 40 degrees Celsius ambient, Class F insulation, 3 phase, 460 

volt, at listed speed rating. 

(TEFC efficiencies apply to both horizontal and vertical motors). 

2. Motors rated 50 horsepower or greater shall be individually tested at the factory 

before shipment, with a copy of test results provided for the Engineer, to assure 

compliance with the efficiency and power factor specifications. 
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PART 3 – EXECUTION 

3.01 INSTALLATION 

A. Motors shall be installed as shown on the Drawings and in accordance with the 

manufacturer's installation instructions. 

3.02 DELIVERY, STORAGE, AND HANDLING 

A. Motors shall be properly protected from weather hazards. Motors shall not be allowed to 

be wrapped tightly in plastic while outdoors. Motors delivered to the site which will not be 

put in service for a time in excess of 30 calendar days, whether in storage or installed, 

shall have the shafts rotated a minimum of five (5) rotations every 30 days.  

B. Motors provided with space heaters shall have temporary power applied to the heaters 

no later than 30 calendar days after delivery to the site until permanent power can be 

applied to the heaters.  

C. Motors that, in the opinion of the Engineer, have not been properly protected shall be 

inspected by the manufacturer's representative. Any required electrical corrections for 

testing shall be made at the Contractor's expense prior to acceptance and/or use. 

D. All motors shall operate without any undue noise or vibration and shall show no signs of 

phase unbalance. 

3.03 TESTING 

A. All tests shall be performed in accordance with the requirements of the General 

Conditions and Division 01. The following tests are required: 

1. Witnessed Shop Tests 

a. All motors shall be shop tested and inspected in accordance with the 

equipment manufacturer's standard procedures. Shop tests for motors 250 

horsepower and larger may be witnessed by the Engineer. The 

manufacturer's testing and inspection procedures shall demonstrate that the 

equipment tested conforms to the requirements specified, all other 

applicable requirements, and shall be approved by the Engineer. At least 10 

days’ notice shall be given the Engineer prior to tests and inspection dates. 

b. In addition to the efficiency and power factor testing specified herein, each 

motor shall be tested to determine compliance with the applicable 

requirements of the IEEE, ANSI and NEMA. Tests shall be as follows: 

1) Motors less than 50 HP:  
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a) Each motor shall be subjected to a standard, short commercial 

test including the following: 

i. Running current, no load 

ii. Locked rotor current 

iii. High potential 

iv. Winding resistance 

v. Bearing inspection 

2) Motors between 50 and 100 HP 

a) Each motor shall be subjected to the above tests and shall be 

furnished with certified test results. 

3) Motors larger than 100 HP 

a) Each motor shall be furnished with certified test results. Each 

motor shall be subjected to a complete test consisting of full load 

heat run, percent slip, running load current, locked rotor current, 

breakdown torque (calculated), starting torque, winding 

resistance, high potential, secondary current and voltage at 

collector rings (wound rotor), efficiencies at 100, 75 and 50 

percent of full load, power factors at 100, 75 and 50 percent of 

full load and bearing inspection. Tests will be witnessed by the 

Engineer where specifically indicated. 

4) Test Reports 

a) All test results for motors over 100 horsepower shall be 

submitted to the Engineer for approval. Copies of witnessed test 

raw data shall be submitted to the Engineer immediately upon 

completion of such tests. 

2. Field Tests 

a. Field tests shall be performed in accordance with the requirements specified 

in the General Conditions, Division 01, and Section 26 05 00 − Basic 

Electrical Requirements.  

b. All electric motors furnished for this project one (1) horsepower or larger 

shall have the information required in the following tabulation completed. 

See Exhibit "A" on following page. 

c. All field testing shall be witnessed by the Engineer. 
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(EXHIBIT A) 

MOTOR TEST RECORD 

Motor Identification 

Remarks 
Location 

Specified 

Horsepower 

Nameplate 

Horsepower 

Nameplate 

Amperage 

(FLA) 

Measured 

Amperage Under 

Normal Operating 

Conditions 

      

END OF SECTION 
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DIVISION 26 

ELECTRICAL 

(FILED SUB BID REQUIRED) 

 

SECTION 26 05 73 

POWER SYSTEM STUDIES 

PART 1 –  GENERAL 

1.01 FILED SUB-BID REQUIREMENTS 

1. This Section is part of the filed sub-bid for Division 26 – Electrical. See Section 26 05 00. 

1.02 THE REQUIREMENT 

1. Requirements for providing Power System Studies and field testing. The Contractor shall 

provide Power System Studies and field testing in accordance with the requirements 

specified under this Section, the Specifications and the Contract Drawings. 

2. The Power System Studies shall include a load flow study, a short circuit study, a 

protective device evaluation study and a protective device coordination study for a 

completely coordinated power distribution system. Power System studies shall include 

other studies as applicable including but not limited to motor starting and harmonic 

studies.  

3. Power Systems Studies shall be completed by modelling the entire low-voltage and 

medium-voltage equipment of the Power System in the software detailed in this Section.  

The studies shall encompass existing systems and the proposed systems.  

4. The model shall comprise all major nodes and major branches of the Power System.  

5. The model shall also comprise dummy nodes and dummy branches to attain a level of 

connectivity similar to the Single Line Diagram representation of the Power System. 

6.  The model shall completely facilitate the examination of normal operations, and 

alternate operations of the Power System which could result in deviations from the 

normal operating values at major nodes and in major branches of the Power System. 

1.03 REFERENCES 

A.  Definitions 

1. Power System as used in this Section shall mean all of the electrical distribution network 

from the Utility connection to all loads.  This includes all on site generating sources, all 

branches and all nodes.  
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2. Low-Voltage as used in this Section and the Specifications shall mean all equipment, 

conductors, insulation systems and accessories intended for operation at less than 1000 

volts and within the 600 V Class.  

3. Medium-voltage as used in this Section and the Specifications shall mean all equipment, 

conductors, insulation systems and accessories intended for operation above 1000 volts 

and below 99000 volts.   

4. Node as used in this Section shall mean any point in the Power System where two or 

more pieces of electrical equipment connect.  

5. Branch as used in this Section shall mean any element of the Power System connecting 

any two nodes.  

6. Major Node as used in this Section shall mean any node representing actual real world 

connection points of branches of the Power System such as busses in switchboards, 

MCCs or panelboards or the connection points of cables to load and equipment. 

7. Dummy Node as used in this Section shall mean any fictitious node created within the 

modelling software to facilitate modelling of the Power System. 

8. Major Branch as used in this Section shall mean any branch representing actual real 

world elements of the Power System such as feeders, breakers, transformers, and 

cables. 

9. Dummy Branch as used in this Section shall mean any fictitious branches created within 

the modelling software to facilitate modelling of the Power System. 

10. The Electric Utility is Westfield Gas & Electric. 

11. Harmonic Sources as used in this Section shall mean: 

a. All equipment drawing non-linear currents and causing the voltage and 

currents at the node to which they are connected and other nodes to exhibit 

non-linear voltage and current characteristics.  Equipment includes: 

1. Convertors in variable frequency drives and switch mode power 

supplies. 

2. Semiconductor switches modulating the voltage in soft starters, light 

dimmers and electronic ballast.  

b.      Utility sources whose waveforms are distorted dues to non-linear loads at 

other consumers on the Utility network. 

12. Point of Common Coupling (PCC) is the node where the Power System is connected to 

the Utility. 
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a. Subordinate PCCs may be also defined at the nodes within the Power 

System where the equivalent network of the Utility and the Power System 

and specific harmonic sources are connected. 

b. PCCs are shown on the Contract Drawings. 

1.04 CODES AND STANDARDS 

Reference Standards. Power System Studies shall comply with and be performed in 

accordance with the latest applicable provisions and recommendations of the following: 

1. IEEE C37.04 - IEEE Standard Rating Structure for AC High    

    Voltage Circuits Rated on a Symmetrical Basis 

2. IEEE C37.010 - IEEE Application Guide for AC High Voltage   

     Circuit Breakers Rated on a Symmetrical Basis 

3. IEEE C37.13 - IEEE Standard for Low-Voltage AC Power    

     Circuit Breakers Used in Enclosures  

4. IEEE 141 - IEEE Recommended Practice for Electric Power   

     Distribution in Industrial Plants 

5. IEEE 399 - IEEE Recommended Practice for Industrial and   

     Commercial Power System Analysis 

6. IEEE 519 - IEEE Recommended Practice and Requirements   

     for Harmonic Control in Electric Power Systems 

7. IEEE 1015 - IEEE Recommended Practice for Applying Low-  

     Voltage Breakers Used in Industrial and    

     Commercial Power Systems 

8. IEEE 1584 - IEEE Guide for Performing Arc-Flash Hazard  

     Calculations 

9. NETA ATS - NETA Acceptance Testing Specification 

1.05 SUBMITTALS 

1. Contractor shall submit Shop Drawings and material specifications for the approval of 

the Engineer. Submittals shall include, but not be limited to: 

a. Experience of the Licensed Engineer who will perform the Power Systems 

Studies 

b. Version of the software to be used to conduct Power Systems Studies 
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c. Calculations and results of the Power System Studies shall be submitted.  The 

submission of calculation and results shall consist of: 

1. A report detailing all the findings, recommendations and settings arising from the 

studies. The report shall be stamped and signed by the Licensed Engineer. 

2. The complete software files produced by the study software, and corresponding 

to the findings, recommendations and settings contained in the report.  Two 

copies of the software files shall be submitted, one copy shall be write protected 

and the other shall not. 

2. Each submittal shall be complete in all respects, incorporating all information and data 

listed herein and all additional information required for evaluation of the compliance with 

the Contract Documents. 

3. Partial, incomplete or illegible submissions will be returned to the Contractor without 

review for resubmittal. 

4. The Power System Studies shall be submitted for approval prior to receiving the final 

approval of the Power System equipment and/or prior to the release of equipment 

drawings for manufacturing. 

5. Power System Studies shall be submitted for approval prior to the Engineer giving 

approval for drawings to be submitted for review by the Utility. 

6. In the event that formal completion of the Power System Studies may cause delay in 

the approval of equipment or Utility drawings then a preliminary submission of the 

Power System Studies shall be made. The Engineer will determine whether the 

preliminary submission is sufficient to allow approval of equipment and Utility drawings. 

7. Work sequence for the field testing shall be submitted.  The sequence shall indicate the 

schedule of work, time frame and downtime for the equipment.  The work sequence 

shall be submitted at least 60 days in advance prior to conformation of field testing 

dates. 

8. Qualifications of proposed testing firm to perform field testing shall be submitted. 

Submit firm experience records at least 60 days in advance to actual testing along with 

five recent references with phone numbers. 

9. Field test report shall be submitted. 

1.06 QUALITY ASSURANCE 

1. Modelling: 

1. The Power System studies shall be performed in accordance with the latest 

applicable provisions and recommendations of the Reference Standards in this 

Section. 
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2. The Contractor shall retain the services of a Professional Engineer, licensed in 

the State of Massachusetts, to perform the Power System Studies.  

3. The Licensed Engineer shall be from an independent consulting firm or the 

equipment manufacturer and shall have a minimum of 5 years of experience in 

performing Industrial Power System Studies. 

4. It shall be the responsibility of the Contractor’s Licensed Engineer: 

a. To evaluate all devices. 

b. Evaluate all equipment. 

c. Determine all performance indices at the PCC. 

d. Establish the settings of all protection functions. 

e. Establish the settings required to secure selective coordination among 

protective devices. 

5. Power System Studies shall be completed using the software program listed in 

this Section.   

6. The Contractor shall coordinate with the Licensed Engineer performing the 

studies and assist the Engineer in the collection of all information necessary to 

complete the studies specified. 

7. All test equipment and instrument calibration shall be in accordance with the 

latest edition of the accuracy standard of the NIST and NETA ATS. 

2. Field Testing: 

1. The Power System shall be field tested.  The field testing shall be performed in 

accordance with the requirements specified under this Section. 

2. The Contractor shall retain the service of an independent testing firm who shall 

perform field testing of the Power System. The testing firm shall have experience 

in the inspection and testing of the system equipment and shall be a member 

company of NETA.  Provide proof of membership, or demonstrate that the 

standards and experience required for membership are possessed, all to the 

satisfaction of the Engineer. 

PART 2 – PRODUCTS 

2.01 MANUFACTURERS 

1. Software 
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1. The only software program to conduct power system studies shall be: 

a. DesignBase 5.0 (by Power Analytics Corporation), ETAP (by Operation 

Technology, Inc.), EasyPower (by EasyPower LLC), and SKM Power Tools 

(by SKM Systems Analysis, Inc.). 

2.02 POWER SYSTEM STUDIES 

1. Load Flow Study: 

1. The load flow study shall be preliminary to all the other studies and for all 

proposed operating conditions of the Power System.  The load flow study shall be 

used to 

a. Preset the study parameters as applicable for each of the studies listed 

under this Section. 

b. Confirm the layout and balance of the power flows across the major 

branches  

c. Establish the voltage profiles at all major nodes. 

d. Identify real and reactive power flows into nodes and across the branches of 

the Power System. 

e. Determine real and reactive power losses in the Power System. 

f. Identify proposed transformer tap settings. 

g. Problem areas or equipment capacity inadequacies shall be promptly 

brought to the Engineer's attention. 

2. Short Circuit Study: 

1. Short-circuit momentary duties and interrupting duties shall be calculated on the 

basis of maximum available fault current at each major node and through major 

branches and other significant locations through the system. 

2. The short circuit tabulations shall include symmetrical fault currents, and X/R 

ratios. 

3. For each fault location, the total duty on the major nodes, as well as the individual 

contribution from each connected branch, including motor back EMF current 

contributions shall be listed with its respective X/R ratio 

3. Protective Device Evaluation Study: 

1. The protective device evaluation study shall be performed to determine the 

adequacy of circuit breakers, controllers, surge arresters, busways, switches, and 

La
st

 M
od

ifi
ed

: 0
2/

28
/2

02
4 

at
 1

0:
41

A
M

 E
S

T



 

90398-004/February 2024 26 0573 -7 Power System Studies 

fuses by tabulating and comparing the short-circuit ratings of these devices with 

the prospective fault currents.  

2. Appropriate multiplying factors based upon system X/R ratios and protective 

device rating standards shall be applied. 

4. Protective Device Coordination Study: 

1. The protective device coordination study shall be performed to select or to check 

the selections of the power fuse ratings, protective relay characteristics and 

settings, ratios and characteristics of associated voltage and current transformers, 

and low-voltage breaker trip characteristics and setting. 

2. The device settings computed in the coordination study shall provide complete 

selectivity.  

a. The system shall be selectively coordinated such that only the device 

nearest a fault will operate to remove a faulted circuit.   

b. System selectively shall be based on both the magnitude and the duration of 

a fault current. 

3. The coordination study shall include all voltage classes of equipment starting at 

the utility's incoming feeder protective device down to and including each of the 

medium and low voltage load. The phase and ground overcurrent and ground 

fault protection shall be included, as well as settings for all other adjustable 

protective devices. 

4. The time-current characteristics of the installed protective devices shall be plotted 

on the appropriate log-log paper.  Reasonable coordination intervals and 

separation of characteristic curves shall be maintained. The coordination plots for 

phase and ground protective devices shall be provided on a complete system 

basis. Sufficient curves shall be used to clearly indicate selective coordination 

achieved to the utility main breaker, power distribution feeder breakers, and the 

overcurrent devices at each major load center.  

5. There shall be a maximum of six protective devices per plot. Each plot shall be 

appropriately titled. Plots shall include the following information as required for the 

circuits shown: 

a. Representative one-line diagram, legend and types of protective devices 

selected. 

b. Utility’s relays or fuse characteristics. 

c. Significant motor starting characteristics. 

d. Parameters of transformers, ANSI magnetizing inrush and withstand curves. 
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e. Operating bands of low voltage circuit breaker trip curves, and fuse curves.  

f. Relay taps, time dial and instantaneous trip settings. 

g. Cable damage curves. 

h. Symmetrical and asymmetrical fault currents. 

6. The selection and settings of the protective devices shall be provided separately 

in a tabulated form listing circuit identification, IEEE device number, current 

transformer ratios, manufacturer, type, range of adjustment, and recommended 

settings. A tabulation of the recommended power fuse selection shall be provided 

for all fuses in the system. 

5. Harmonics Study:  

1. Provide a harmonics study for the Power System including Utility and alternate 

sources. 

2. The goal of the Harmonic Study shall be: 

a. To identify and quantify all distortions in voltage and current waveforms in 

the Power System. 

b. To identify and quantify all resonances in the Power System. 

c. To evaluate the performance of the Power System at the PCC under all 

conditions of normal and alternate operations, ensuring compliance with the 

Recommended Harmonic Limits of IEEE 519. 

d. To ensure that all remedial measures required to achieve the Recommended 

Harmonic Limits and mitigate resonances are incorporated into the Power 

System. 

3. Capacitor-Inductor filter traps that require tuning to the power system are not 

acceptable. 

4. The Contractor along with manufacturer of harmonic sources shall provide for the 

design, furnishing and installation of the remedial measures and appurtenances 

required to meet the requirements of the Harmonic Study. 

5. The Contractor along with the manufacturer of harmonic sources is responsible to 

provide an updated single line diagram with referenced data within the submittal 

for this study. 

6. The report shall be provided for approval prior to or with the shop drawings of the 

harmonic sources.  Submittals of harmonic sources prior to or without the study 

will be considered incomplete and not reviewed. 

La
st

 M
od

ifi
ed

: 0
2/

28
/2

02
4 

at
 1

0:
41

A
M

 E
S

T



 

90398-004/February 2024 26 0573 -9 Power System Studies 

PART 3 – EXECUTION 

3.01 POWER SYSTEM STUDIES 

1. Study Report  

1. The results of the Power System Studies shall be summarized in a final 

typewritten report. The report shall include the following Sections: 

a. Description, purpose, basis, written scope, and a single-line diagram of the 

power distribution system which is included within the scope of the study. 

b. Tabulations of circuit breaker, fuses, and other equipment ratings versus 

calculated short-circuit duties, and commentary regarding same. 

c. Protective device time versus current coordination curves, tabulations of 

relay and circuit breaker trip settings, fuse selection, and commentary 

regarding same. 

d. Fault current tabulation including a definition of terms and a guide for 

interpretation. 

e. Tabulation of appropriate tap settings for relay seal-in units. 

2. Load Flow  

1. Tabulations of load flow study results inclusive of normal, minimum and maximum 

branch loadings along with normal, minimum and maximum voltages at nodes. 

2. Tabulations of power losses for the Power System elements and the total power 

loss for the Power System.   

3. Short Circuit 

Tabulations of short circuit study results including a definition of terms and guide for 

interpretation. 

4. Protective Device Evaluation 

1. Tabulations of circuit breaker, fuses, and other equipment ratings versus 

calculated short-circuit duties, and commentary regarding same. 

5. Protective Device Coordination 

1.  Protective device time versus current coordination curves. 

2. Tabulations of relay and circuit breaker trip settings, fuse selection, and 

commentary regarding same. 
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3. Tabulation of appropriate tap settings for relay seal-in units. 

6. Harmonic Study 

1. Tabulation of Harmonic Sources including all VFDs operating simultaneously 

operating over their speed range under normal and alternate operations of the 

Power System.  

2. Branch and node voltage and current harmonic current as a percentage of the 60 

Hz fundamental up to the fiftieth harmonic, inclusive of the simultaneous 

operation of harmonic sources to meet specific actual loadings of the Power 

System.  

3. All calculations used to arrive at the recommendations.  

4. Explanation of the methods used to perform the study. 

5. Explanation of study results with specific recommendations on filters and/or other 

measures that will be implemented to meet the specified limits or mitigate 

expected resonances. 

7. Diagrams 

1. Single line diagram along with suitable and relevant back annotation shall be 

included for each alternative of the Power System studied. 

2. An impedance diagram along with suitable and relevant back annotation shall be 

included for each alternative of the Power System studied. 

8. Software Model Files 

1.  The contractor shall provide two copies of the software files used to provide the 

Power System Studies 

a. One copy of the software file shall be write protected and shall be capable of 

all its elements being viewed in the software program stated in this Section. 

b. The second copy of the software file shall not be write protected and shall be 

capable of all its elements being modified by the software program stated in 

this Section.  

3.02 FIELD TESTING 

1. The Contractor shall provide field testing of the Power System. 

2. All field testing shall be performed by the testing firm, after the completion and approval 

of the Power System Studies. 

3. The field testing shall be witnessed by the Engineer and certified by the Contractor. 
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4. The testing firm shall adjust, set, calibrate and test all protective devices.  All protective 

relays and meters in the medium and low voltage equipment shall be set, adjusted, 

calibrated and tested in accordance with the manufacturer’s recommendations, the 

coordination study and best industry practice. 

5. Proper operation of all equipment associated with the device under test and its 

compartment, shall be verified, as well as complete resistance, continuity and polarity 

tests of power, protective and metering circuits.  Any minor adjustments, repairs and/or 

lubrication necessary to achieve proper operation shall be considered part of this 

Contract. 

6. All solid state trip devices shall be checked and tested for setting and operation.  

7. Circuit breakers and/or contactors associated with the trip devices shall be tested for trip 

and close function with their protective device. 

8. Testing shall be performed at each major node to which harmonic sources are 

connected to determine if the predicted recommendations of the Harmonic Study have 

been achieved. 

9. Test will measure and compare the harmonic levels with respect to those detailed in the 

Harmonic Study. 

10. All harmonic levels of voltage and current which do not meet the recommendations of 

the Harmonic Study shall be corrected at the Contractor’s expense. 

11. All tests shall be in accordance with the manufacturer’s recommendations and NETA, 

ATS. 

12. The Contractor shall provide a field testing report.  The report shall be in accordance 

with NETA, ATS. 

3.03 STARTUP/DEMONSTRATION 

1. Maintenance of Operations 

1. Since the field testing work specified shall require that equipment be taken out of 

service, the Contractor shall perform field testing with due regard to maintenance 

of operations and construction staging in accordance with this Section and the 

Specifications. 

2. All testing procedures and schedules must be scheduled in advance prior to any 

work beginning  

END OF SECTION
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Schedule 

DIVISION 26 

ELECTRICAL 

(FILED SUB BID REQUIRED) 

 

SECTION 26 06 11 

CABLE AND CONDUIT SCHEDULE 

PART 1 – GENERAL 

1.01 FILED SUB-BID REQUIREMENTS 

A. This Section is part of the filed sub-bid for Division 26 – Electrical. See Section 26 05 00. 

1.02 THE REQUIREMENT 

A. The cable and conduit schedule lists conduit number, size, cable quantity and size, 

from/to destinations, circuit purpose and remarks. 

B. The Contractor shall provide all labor, materials, equipment, and incidentals as shown, 

specified, and required to furnish and install wires, cables and conduit complete and 

operational. 

C. All wiring, cable and conduit shall be furnished and installed under this Contract, unless 

specifically noted otherwise. 

D. The conduit numbering system consists of two parts separated by hyphen. First part is 

the equipment identification number.  The second part is the individual conduit 

identification number. The individual conduit identification number may be presented in a 

2- or 3-digit format (for example, 01 and 001) and represents the same conduit. 

E. The definition of the term conduit shall include all types of raceway provided under this 

Contract. 

F. In all cases where the word “install” or “installed” refers to conduit, it shall mean install all 

conduit, raceways, fittings, supports, boxes and appurtenances. In addition, it shall 

include all grounding and bonding. Drag lines are to be pulled upon completion of each 

raceway. 

G. Where install or installed refers to cable it shall include pulling the cable and testing the 

cable for insulation resistance, continuity and absence from grounds, as well as 

terminating all conductors and testing for proper connection. 

H. The conduit and cable schedule is attached. 
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Schedule 

 

1.03 CODES AND STANDARDS 

Not Used. 

1.04 SUBMITTALS 

Not Used. 

1.05 SHOP DRAWINGS 

Not Used. 

1.06 DEFINITIONS 

Not Used. 

PART 2 – PRODUCTS 

2.01 GENERAL 

Not Used. 

PART 3 – EXECUTION 

3.01 GENERAL 

Not Used. 
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CABLE AND CONDUIT SCHEDULE - WEST PARISH WTF 

                

CONDUIT 
NO. SIZE 

CABLE & 
SIZE 

CONDUIT 
TYPE FROM TO PURPOSE REMARKS 

                

OUTDOOR C&C 

P-001 5" 

3 - #500 
MV-105 & 1 
- #1 GND 

PVC 
Schedule 40 

EXISTING 
UTILITY POLE 

PROPERTY LINE 
MANHOLE 

13.2KV 
Power 

  

P-DB-1-
SPARE-A 

5" SPARE 
PVC 

Schedule 40 
EXISTING 

UTILITY POLE 
PROPERTY LINE 

MANHOLE 
13.2KV 
Power 

  

P-002 5" 

3 - #500 
MV-105 & 1 
- #1 GND 

PVC 
Schedule 40 

PROPERTY LINE 
MANHOLE UTIL-DSW-01 

13.2KV 
Power 

  

P-DB-2-
SPARE-A 

5" SPARE 
PVC 

Schedule 40 
PROPERTY LINE 

MANHOLE 
UTILITY SERVICE 

DISCONNECT 
13.2KV 
Power 

  

P-003 5" 

3 - #500 
MV-105 & 1 
- #1 GND 

PVC 
Schedule 40 

UTILITY 
SERVICE 

DISCONNECT TX-UTIL-01 

13.2KV 
Power 

  

P-DB-3-
SPARE-A 

5" SPARE 
PVC 

Schedule 40 

UTILITY 
SERVICE 

DISCONNECT TX-UTIL-01 

13.2KV 
Power 

  

P-TX-A 
 5'' 

3 - #600 
KCMIL W 

1#500 GND 

PVC 
Schedule 40 

TX-UTIL-01 
UTILITY METER AND 

CABINET 
480V Power 

  

P-TX-B 
 5'' 

3 - #600 
KCMIL W 

1#500 GND 

PVC 
Schedule 40 

TX-UTIL-01 
UTILITY METER AND 

CABINET 
480V Power 

  

P-TX-C 
 5'' 

3 - #600 
KCMIL W 

1#500 GND 

PVC 
Schedule 40 

TX-UTIL-01 
UTILITY METER AND 

CABINET 
480V Power 
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P-TX-D 
 5'' 

3 - #600 
KCMIL W 

1#500 GND 

PVC 
Schedule 40 

TX-UTIL-01 
UTILITY METER AND 

CABINET 
480V Power 

  

P-TX-E 
 5'' 

3 - #600 
KCMIL W 

1#500 GND 

PVC 
Schedule 40 

TX-UTIL-01 
UTILITY METER AND 

CABINET 
480V Power 

  

P-TX-F 
 5'' 

3 - #600 
KCMIL W 

1#500 GND 

PVC 
Schedule 40 

TX-UTIL-01 
UTILITY METER AND 

CABINET 
480V Power 

  

P-TX-G 
 5'' 

3 - #600 
KCMIL W 

1#500 GND 

PVC 
Schedule 40 

TX-UTIL-01 
UTILITY METER AND 

CABINET 
480V Power 

  

P-TX-H 
 5'' 

3 - #600 
KCMIL W 

1#500 GND 

PVC 
Schedule 40 

TX-UTIL-01 
UTILITY METER AND 

CABINET 
480V Power 

  

P-TX-I 
 5'' 

3 - #600 
KCMIL W 

1#500 GND 

PVC 
Schedule 40 

TX-UTIL-01 
UTILITY METER AND 

CABINET 
480V Power 

  

P-TX-J 
 5'' 

3 - #600 
KCMIL W 

1#500 GND 

PVC 
Schedule 40 

TX-UTIL-01 
UTILITY METER AND 

CABINET 
480V Power 

  

P-DB-4-
SPARE-A 

5" SPARE 
PVC 

Schedule 40 TX-UTIL-01 
UTILITY METER AND 

CABINET 
480V Power   

P-DB-4-
SPARE-B 

5" SPARE 
PVC 

Schedule 40 TX-UTIL-01 
UTILITY METER AND 

CABINET 
480V Power   

P-004-A  5'' 
3 - #600 

KCMIL W 
1#500 GND 

PVC 
Schedule 40 

UTILITY METER 
AND CABINET 

SWGR-01 480V Power   

P-004-B  5'' 
3 - #600 

KCMIL W 
1#500 GND 

PVC 
Schedule 40 

UTILITY METER 
AND CABINET 

SWGR-01 480V Power   

P-004-C  5'' 
3 - #600 

KCMIL W 
1#500 GND 

PVC 
Schedule 40 

UTILITY METER 
AND CABINET 

SWGR-01 480V Power   
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P-004-D  5'' 
3 - #600 

KCMIL W 
1#500 GND 

PVC 
Schedule 40 

UTILITY METER 
AND CABINET 

SWGR-01 480V Power   

P-004-E  5'' 
3 - #600 

KCMIL W 
1#500 GND 

PVC 
Schedule 40 

UTILITY METER 
AND CABINET 

SWGR-01 480V Power   

P-004-F  5'' 
3 - #600 

KCMIL W 
1#500 GND 

PVC 
Schedule 40 

UTILITY METER 
AND CABINET 

SWGR-01 480V Power   

P-004-G  5'' 
3 - #600 

KCMIL W 
1#500 GND 

PVC 
Schedule 40 

UTILITY METER 
AND CABINET 

SWGR-01 480V Power   

P-004-H  5'' 
3 - #600 

KCMIL W 
1#500 GND 

PVC 
Schedule 40 

UTILITY METER 
AND CABINET 

SWGR-01 480V Power   

P-004-I  5'' 
3 - #600 

KCMIL W 
1#500 GND 

PVC 
Schedule 40 

UTILITY METER 
AND CABINET 

SWGR-01 480V Power   

P-004-J  5'' 
3 - #600 

KCMIL W 
1#500 GND 

PVC 
Schedule 40 

UTILITY METER 
AND CABINET 

SWGR-01 480V Power   

P-DB-5-
SPARE-A 

5" SPARE 
PVC 

Schedule 40 
UTILITY METER 
AND CABINET 

SWGR-01 480V Power   

P-DB-5-
SPARE-B 

5" SPARE 
PVC 

Schedule 40 
UTILITY METER 
AND CABINET 

SWGR-01 480V Power   

P-005-A  5'' 
3 - #600 

KCMIL W 
1#500 GND 

PVC 
Schedule 40 

2000 KW 
STANDBY 

GENERATOR 

GENERATOR MANUAL 
TRANSFER SWITCH 

480V Power   

P-005-B  5'' 
3 - #600 

KCMIL W 
1#500 GND 

PVC 
Schedule 40 

2000 KW 
STANDBY 

GENERATOR 

GENERATOR MANUAL 
TRANSFER SWITCH 

480V Power   

P-005-C  5'' 
3 - #600 

KCMIL W 
1#500 GND 

PVC 
Schedule 40 

2000 KW 
STANDBY 

GENERATOR 

GENERATOR MANUAL 
TRANSFER SWITCH 

480V Power   
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P-005-D  5'' 
3 - #600 

KCMIL W 
1#500 GND 

PVC 
Schedule 40 

2000 KW 
STANDBY 

GENERATOR 

GENERATOR MANUAL 
TRANSFER SWITCH 

480V Power   

P-005-E  5'' 
3 - #600 

KCMIL W 
1#500 GND 

PVC 
Schedule 40 

2000 KW 
STANDBY 

GENERATOR 

GENERATOR MANUAL 
TRANSFER SWITCH 

480V Power   

P-005-F  5'' 
3 - #600 

KCMIL W 
1#500 GND 

PVC 
Schedule 40 

2000 KW 
STANDBY 

GENERATOR 

GENERATOR MANUAL 
TRANSFER SWITCH 

480V Power   

P-005-G  5'' 
3 - #600 

KCMIL W 
1#500 GND 

PVC 
Schedule 40 

2000 KW 
STANDBY 

GENERATOR 

GENERATOR MANUAL 
TRANSFER SWITCH 

480V Power   

P-005-H  5'' 
3 - #600 

KCMIL W 
1#500 GND 

PVC 
Schedule 40 

2000 KW 
STANDBY 

GENERATOR 

GENERATOR MANUAL 
TRANSFER SWITCH 

480V Power   

P-005-I  5'' 
3 - #600 

KCMIL W 
1#500 GND 

PVC 
Schedule 40 

2000 KW 
STANDBY 

GENERATOR 

GENERATOR MANUAL 
TRANSFER SWITCH 

480V Power   

P-005-J  5'' 
3 - #600 

KCMIL W 
1#500 GND 

PVC 
Schedule 40 

2000 KW 
STANDBY 

GENERATOR 

GENERATOR MANUAL 
TRANSFER SWITCH 

480V Power   

P-DB-7-
SPARE-A 

5" SPARE 
PVC 

Schedule 40 

2000 KW 
STANDBY 

GENERATOR 

GENERATOR MANUAL 
TRANSFER SWITCH 

480V Power   

P-DB-7-
SPARE-B 

5" SPARE 
PVC 

Schedule 40 

2000 KW 
STANDBY 

GENERATOR 

GENERATOR MANUAL 
TRANSFER SWITCH 

480V Power   

P-006-A  5'' 
3 - #600 

KCMIL W 
1#500 GND 

PVC 
Schedule 40 

GENERATOR 
MANUAL 

TRANSFER 
SWITCH 

SWGR-01 480V Power   

P-006-B  5'' 
3 - #600 

KCMIL W 
1#500 GND 

PVC 
Schedule 40 

GENERATOR 
MANUAL 

TRANSFER 
SWITCH 

SWGR-01 480V Power   
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P-006-C  5'' 
3 - #600 

KCMIL W 
1#500 GND 

PVC 
Schedule 40 

GENERATOR 
MANUAL 

TRANSFER 
SWITCH 

SWGR-01 480V Power   

P-006-D  5'' 
3 - #600 

KCMIL W 
1#500 GND 

PVC 
Schedule 40 

GENERATOR 
MANUAL 

TRANSFER 
SWITCH 

SWGR-01 480V Power   

P-006-E  5'' 
3 - #600 

KCMIL W 
1#500 GND 

PVC 
Schedule 40 

GENERATOR 
MANUAL 

TRANSFER 
SWITCH 

SWGR-01 480V Power   

P-006-F  5'' 
3 - #600 

KCMIL W 
1#500 GND 

PVC 
Schedule 40 

GENERATOR 
MANUAL 

TRANSFER 
SWITCH 

SWGR-01 480V Power   

P-006-G  5'' 
3 - #600 

KCMIL W 
1#500 GND 

PVC 
Schedule 40 

GENERATOR 
MANUAL 

TRANSFER 
SWITCH 

SWGR-01 480V Power   

P-006-H  5'' 
3 - #600 

KCMIL W 
1#500 GND 

PVC 
Schedule 40 

GENERATOR 
MANUAL 

TRANSFER 
SWITCH 

SWGR-01 480V Power   

P-006-I  5'' 
3 - #600 

KCMIL W 
1#500 GND 

PVC 
Schedule 40 

GENERATOR 
MANUAL 

TRANSFER 
SWITCH 

SWGR-01 480V Power   

P-006-J  5'' 
3 - #600 

KCMIL W 
1#500 GND 

PVC 
Schedule 40 

GENERATOR 
MANUAL 

TRANSFER 
SWITCH 

SWGR-01 480V Power   

P-DB-6-
SPARE-A 

5" SPARE 
PVC 

Schedule 40 

GENERATOR 
MANUAL 

TRANSFER 
SWITCH 

SWGR-01 480V Power   
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P-DB-6-
SPARE-B 

5" SPARE 
PVC 

Schedule 40 

GENERATOR 
MANUAL 

TRANSFER 
SWITCH 

SWGR-01 480V Power   

P-007-A  5'' SPARE 
PVC 

Schedule 40 

MH # (FUTURE 
POWER 

SOURCE) 
SWGR-01 480V Power   

P-007-B  5'' SPARE 
PVC 

Schedule 40 

MH # (FUTURE 
POWER 

SOURCE) 
SWGR-01 480V Power   

P-007-C  5'' SPARE 
PVC 

Schedule 40 

MH # (FUTURE 
POWER 

SOURCE) 
SWGR-01 480V Power   

P-007-D  5'' SPARE 
PVC 

Schedule 40 

MH # (FUTURE 
POWER 

SOURCE) 
SWGR-01 480V Power   

P-007-E  5'' SPARE 
PVC 

Schedule 40 

MH # (FUTURE 
POWER 

SOURCE) 
SWGR-01 480V Power   

P-007-F  5'' SPARE 
PVC 

Schedule 40 

MH # (FUTURE 
POWER 

SOURCE) 
SWGR-01 480V Power   

P-007-G  5'' SPARE 
PVC 

Schedule 40 

MH # (FUTURE 
POWER 

SOURCE) 
SWGR-01 480V Power   

P-007-H  5'' SPARE 
PVC 

Schedule 40 

MH # (FUTURE 
POWER 

SOURCE) 
SWGR-01 480V Power   

P-007-I  5'' SPARE 
PVC 

Schedule 40 

MH # (FUTURE 
POWER 

SOURCE) 
SWGR-01 480V Power   

P-007-J  5'' SPARE 
PVC 

Schedule 40 

MH # (FUTURE 
POWER 

SOURCE) 
SWGR-01 480V Power   

P-DB-8-
SPARE-A 

5" SPARE 
PVC 

Schedule 40 
SWGR-01 

MH # (FUTURE POWER 
SOURCE) 

480V Power   

La
st

 M
od

ifi
ed

: 0
2/

28
/2

02
4 

at
 1

0:
41

A
M

 E
S

T



 

90398-004/February 2024 26 24 16-9 Cable and Conduit Schedule 

P-DB-8-
SPARE-B 

5" SPARE 
PVC 

Schedule 40 
SWGR-01 

MH # (FUTURE POWER 
SOURCE) 

480V Power   

P-008-A  5'' 
3 - #600 

KCMIL W 
1#500 GND 

PVC 
Schedule 40 

SWGR-01 SWGR-02 BUS "A" 480V Power   

P-008-B  5'' 
3 - #600 

KCMIL W 
1#500 GND 

PVC 
Schedule 40 

SWGR-01 SWGR-02 BUS "A" 480V Power   

P-008-C  5'' 
3 - #600 

KCMIL W 
1#500 GND 

PVC 
Schedule 40 

SWGR-01 SWGR-02 BUS "A" 480V Power   

P-008-D  5'' 
3 - #600 

KCMIL W 
1#500 GND 

PVC 
Schedule 40 

SWGR-01 SWGR-02 BUS "A" 480V Power   

P-008-E  5'' 
3 - #600 

KCMIL W 
1#500 GND 

PVC 
Schedule 40 

SWGR-01 SWGR-02 BUS "A" 480V Power   

P-008-F  5'' 
3 - #600 

KCMIL W 
1#500 GND 

PVC 
Schedule 40 

SWGR-01 SWGR-02 BUS "A" 480V Power   

P-008-G  5'' 
3 - #600 

KCMIL W 
1#500 GND 

PVC 
Schedule 40 

SWGR-01 SWGR-02 BUS "A" 480V Power   

P-008-H  5'' 
3 - #600 

KCMIL W 
1#500 GND 

PVC 
Schedule 40 

SWGR-01 SWGR-02 BUS "A" 480V Power   

P-008-I  5'' 
3 - #600 

KCMIL W 
1#500 GND 

PVC 
Schedule 40 

SWGR-01 SWGR-02 BUS "A" 480V Power   

P-008-J  5'' 
3 - #600 

KCMIL W 
1#500 GND 

PVC 
Schedule 40 

SWGR-01 SWGR-02 BUS "A" 480V Power   

P-DB-9A-
SPARE-A 

5" SPARE 
PVC 

Schedule 40 
SWGR-01 SWGR-02 BUS "A" 480V Power   

P-DB-9A-
SPARE-B 

5" SPARE 
PVC 

Schedule 40 
SWGR-01 SWGR-02 BUS "A" 480V Power   
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P-009-A  5'' 
3 - #600 

KCMIL W 
1#500 GND 

PVC 
Schedule 40 

SWGR-01 SWGR-02 BUS "B" 480V Power   

P-009-B  5'' 
3 - #600 

KCMIL W 
1#500 GND 

PVC 
Schedule 40 

SWGR-01 SWGR-02 BUS "B" 480V Power   

P-009-C  5'' 
3 - #600 

KCMIL W 
1#500 GND 

PVC 
Schedule 40 

SWGR-01 SWGR-02 BUS "B" 480V Power   

P-009-D  5'' 
3 - #600 

KCMIL W 
1#500 GND 

PVC 
Schedule 40 

SWGR-01 SWGR-02 BUS "B" 480V Power   

P-009-E  5'' 
3 - #600 

KCMIL W 
1#500 GND 

PVC 
Schedule 40 

SWGR-01 SWGR-02 BUS "B" 480V Power   

P-009-F  5'' 
3 - #600 

KCMIL W 
1#500 GND 

PVC 
Schedule 40 

SWGR-01 SWGR-02 BUS "B" 480V Power   

P-009-G  5'' 
3 - #600 

KCMIL W 
1#500 GND 

PVC 
Schedule 40 

SWGR-01 SWGR-02 BUS "B" 480V Power   

P-009-H  5'' 
3 - #600 

KCMIL W 
1#500 GND 

PVC 
Schedule 40 

SWGR-01 SWGR-02 BUS "B" 480V Power   

P-009-I  5'' 
3 - #600 

KCMIL W 
1#500 GND 

PVC 
Schedule 40 

SWGR-01 SWGR-02 BUS "B" 480V Power   

P-009-J  5'' 
3 - #600 

KCMIL W 
1#500 GND 

PVC 
Schedule 40 

SWGR-01 SWGR-02 BUS "B" 480V Power   

P-DB-9B-
SPARE-A 

5" SPARE 
PVC 

Schedule 40 
SWGR-01 SWGR-02 BUS "B" 480V Power   

P-DB-9B-
SPARE-B 

5" SPARE 
PVC 

Schedule 40 
SWGR-01 SWGR-02 BUS "B" 480V Power   
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P-010-A 5" 
3 - #600 

KCMIL W 
1#3/0 GND 

PVC 
Schedule 40 

SWGR-02 BUS 
"A" 

ATS-1A-DWB 480V Power   

P-010-B 5" 
3 - #600 

KCMIL W 
1#3/0 GND 

PVC 
Schedule 40 

SWGR-02 BUS 
"A" 

ATS-1A-DWB 480V Power   

P-010-C 5" 
3 - #600 

KCMIL W 
1#3/0 GND 

PVC 
Schedule 40 

SWGR-02 BUS 
"A" 

ATS-1A-DWB 480V Power   

P-DB-10A-
SPARE-A 

5" SPARE 
PVC 

Schedule 40 
SWGR-02 BUS 

"A" 
ATS-1A-DWB/MCC-4A 480V Power   

P-011-A 
5" 

3 - #600 
KCMIL W 

1#1/0 GND 

PVC 
Schedule 40 

SWGR-02 BUS 
"A" 

EXISTING RAPID SAND 
FILTER MAIN 
SWITCHGEAR 480V Power   

P-011-B 5" 
3 - #600 

KCMIL W 
1#1/0 GND 

PVC 
Schedule 40 

SWGR-02 BUS 
"A" 

EXISTING RAPID SAND 
FILTER MAIN 
SWITCHGEAR 

480V Power   

P-DB-11A-
SPARE-A 

5" SPARE 
PVC 

Schedule 40 
SWGR-02 BUS 

"A" 

EXISTING RAPID SAND 
FILTER MAIN 
SWITCHGEAR 

480V Power   

P-012 5" 
3 - #600 

KCMIL W 
1#3 GND 

PVC 
Schedule 40 

SWGR-02 BUS 
"A" 

ATS-WATERSHED 480V Power   

P-013-A 5" 
3 - #600 

KCMIL W 
1#1/0 GND 

PVC 
Schedule 40 

SWGR-02 BUS 
"A" 

EXISTING MCC-5 
BACKWASH FACILITY 

480V Power   

P-013-B 5" 
3 - #600 

KCMIL W 
1#1/0 GND 

PVC 
Schedule 40 

SWGR-02 BUS 
"A" 

EXISTING MCC-5 
BACKWASH FACILITY 

480V Power   

P-DB-11A-
SPARE-B 

5" SPARE 
PVC 

Schedule 40 
SWGR-02 BUS 

"A" 
EXISTING MCC-5 

BACKWASH FACILITY 
480V Power   

P-014-A 5" 
3 - #600 

KCMIL W 
1#3/0 GND 

PVC 
Schedule 40 

SWGR-02 BUS 
"B" 

ATS-1B-DWB 480V Power   
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P-014-B 5" 
3 - #600 

KCMIL W 
1#3/0 GND 

PVC 
Schedule 40 

SWGR-02 BUS 
"B" 

ATS-1B-DWB 480V Power   

P-014-C 5" 
3 - #600 

KCMIL W 
1#3/0 GND 

PVC 
Schedule 40 

SWGR-02 BUS 
"B" 

ATS-1B-DWB 480V Power   

P-DB-10B-
SPARE-A 

5" SPARE 
PVC 

Schedule 40 
SWGR-02 BUS 

"B" 
ATS-1B-DWB/MCC-4B 480V Power   

P-015 5" 
3 - #600 

KCMIL W 
1#3 GND 

PVC 
Schedule 40 

SWGR-02 BUS 
"B" 

ATS-WATERSHED 480V Power   

P-DB-11B-
SPARE-A 

5" SPARE 
PVC 

Schedule 40 
SWGR-02 BUS 

"B" 
ATS-WATERSHED 480V Power   

P-016-A 5" 
3 - #600 

KCMIL W 
1#1/0 GND 

PVC 
Schedule 40 

SWGR-02 BUS 
"B" 

EXISTING MCC-5 
BACKWASH FACILITY 

480V Power   

P-016-B 5" 
3 - #600 

KCMIL W 
1#1/0 GND 

PVC 
Schedule 40 

SWGR-02 BUS 
"B" 

EXISTING MCC-5 
BACKWASH FACILITY 

480V Power   

P-017-A 5" 
3 - #600 

KCMIL W 
1#3/0 GND 

PVC 
Schedule 40 

SWGR-03 ATS-1A-DWB 480V Power   

P-017-B 5" 
3 - #600 

KCMIL W 
1#3/0 GND 

PVC 
Schedule 40 

SWGR-03 ATS-1A-DWB 480V Power   

P-017-C 5" 
3 - #600 

KCMIL W 
1#3/0 GND 

PVC 
Schedule 40 

SWGR-03 ATS-1A-DWB 480V Power   

P-018-A 5" 
3 - #600 

KCMIL W 
1#3/0 GND 

PVC 
Schedule 40 

SWGR-03 ATS-1B-DWB 480V Power   

P-018-B 5" 
3 - #600 

KCMIL W 
1#3/0 GND 

PVC 
Schedule 40 

SWGR-03 ATS-1B-DWB 480V Power   
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P-018-C 5" 
3 - #600 

KCMIL W 
1#3/0 GND 

PVC 
Schedule 40 

SWGR-03 ATS-1B-DWB 480V Power   

P-DB-12A-
SPARE-A 

5" SPARE 
PVC 

Schedule 40 
SWGR-03 ATS-1A-DWB 480V Power   

P-DB-12B-
SPARE-A 

5" SPARE 
PVC 

Schedule 40 
SWGR-03 ATS-1B-DWB 480V Power   

P-DB-13A-
SPARE-A 

5" SPARE 
PVC 

Schedule 40 
SWGR-03 ATS-1A-DWB 480V Power   

P-DB-13B-
SPARE-A 

5" SPARE 
PVC 

Schedule 40 
SWGR-03 ATS-1B-DWB 480V Power   

P-019-A 5" 
3 - #600 

KCMIL W 
1#3/0 GND 

PVC 
Schedule 40 

EXISTING 800 
KW STANDBY 
GENERATOR 

GENERATOR MANUAL 
TRANSFER SWITCH 

480V Power   

P-019-B 5" 
3 - #600 

KCMIL W 
1#3/0 GND 

PVC 
Schedule 40 

EXISTING 800 
KW STANDBY 
GENERATOR 

GENERATOR MANUAL 
TRANSFER SWITCH 

480V Power   

P-019-C 5" 
3 - #600 

KCMIL W 
1#3/0 GND 

PVC 
Schedule 40 

EXISTING 800 
KW STANDBY 
GENERATOR 

GENERATOR MANUAL 
TRANSFER SWITCH 

480V Power   

P-020-A 5" 
3 - #600 

KCMIL W 
1#3/0 GND 

PVC 
Schedule 40 

GENERATOR 
MANUAL 

TRANSFER 
SWITCH 

SWGR-03 480V Power   

P-020-B 5" 
3 - #600 

KCMIL W 
1#3/0 GND 

PVC 
Schedule 40 

GENERATOR 
MANUAL 

TRANSFER 
SWITCH 

SWGR-03 480V Power   

P-020-C 5" 
3 - #600 

KCMIL W 
1#3/0 GND 

PVC 
Schedule 40 

GENERATOR 
MANUAL 

TRANSFER 
SWITCH 

SWGR-03 480V Power   

P-DB-15A-
SPARE-A 

5" SPARE 
PVC 

Schedule 40 

800 KW 
GENERATOR 

MANUAL 
SWGR-03 480V Power   
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TRANSFER 
SWITCH 

P-021-A 5" 
3 - #600 

KCMIL W 
1#1/0 GND 

PVC 
Schedule 40 

SWGR-03 
EXISTING RAPID SAND 

FILTER MAIN 
SWITCHGEAR 

480V Power   

P-021-B 5" 
3 - #600 

KCMIL W 
1#1/0 GND 

PVC 
Schedule 40 

SWGR-03 
EXISTING RAPID SAND 

FILTER MAIN 
SWITCHGEAR 

480V Power   

P-022 5" 
3 - #600 

KCMIL W 
1#3 GND 

PVC 
Schedule 40 

ATS-
WATERSHED 

EXISTING DPWB 
WATERSHED BUILDING 

480V Power   

P-023 1" 
2 - #12 
AWG W 

1#12 GND 

PVC 
Schedule 40 

ADMIN 
BUILDING  

GATE 3 208V Power   

P-DB-19-
SPARE-A 

1" SPARE 
PVC 

Schedule 40 
ADMIN 

BUILDING 
GATE 3 208V Power   

P-024 1" 
2 - #12 
AWG W 

1#12 GND 

PVC 
Schedule 40 

ADMIN 
BUILDING  

GATE 2 208V Power   

P-DB-20-
SPARE-A 

1" SPARE 
PVC 

Schedule 40 
ADMIN 

BUILDING 
GATE 2 208V Power   

P-025 1" 
2 - 6 AWG 

W 1#10 
GND 

PVC 
Schedule 40 

ADMIN 
BUILDING  

EV CHARGER 1 208V Power   

P-026 1" 
2 - 6 AWG 

W 1#10 
GND 

PVC 
Schedule 40 

ADMIN 
BUILDING  

EV CHARGER 2 208V Power   

P-027 1" 
2 - 6 AWG 

W 1#10 
GND 

PVC 
Schedule 40 

ADMIN 
BUILDING  

EV CHARGER 3 208V Power   

P-028 1" 
2 - 6 AWG 

W 1#10 
GND 

PVC 
Schedule 40 

ADMIN 
BUILDING  

EV CHARGER 4 208V Power   

P-029 1" 
2 - 6 AWG 

W 1#10 
GND 

PVC 
Schedule 40 

ADMIN 
BUILDING  

EV CHARGER 5 208V Power   
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P-030 1" 
2 - 6 AWG 

W 1#10 
GND 

PVC 
Schedule 40 

ADMIN 
BUILDING  

EV CHARGER 6 208V Power   

P-DB-22-
SPARE-A 

1" SPARE 
PVC 

Schedule 40 
ADMIN 

BUILDING  EV CHARGER 
208V Power   

P-031 2"   
PVC 

Schedule 40 
DEWATERING 

BUILDING 
WASTE WASHWATER 

TANK (WWT) 
    

P-DB-25-
SPARE-A 

2" SPARE 
PVC 

Schedule 40 
DEWATERING 

BUILDING 
WASTE WASHWATER 

TANK (WWT) 
    

P-032 1" 
3 - #12 
AWG W 

1#12 GND 

PVC 
Schedule 40 

MCC-2A SLS-01/LCP-01 480V Power   

P-DB-16-
SPARE-A 

1" SPARE 
PVC 

Schedule 40 
MCC-2A SLS-01 480V Power   

P-033 1" 
3 - #12 
AWG W 

1#12 GND 

PVC 
Schedule 40 

MCC-2B SLS-02/LCP-02 480V Power   

P-DB-17-
SPARE-A 

1" SPARE 
PVC 

Schedule 40 
MCC-2B SLS-02 480V Power   

                

ADMIN C&C 

P-034-A 4" 
3 - #600 

KCMIL W 
1#1/0 GND 

RGS 
SWGR-02 BUS 

"A" 
ATS-MAIN-ADM 480V Power   

P-034-B 4" 
3 - #600 

KCMIL W 
1#1/0 GND 

RGS 
SWGR-02 BUS 

"A" 
ATS-MAIN-ADM 480V Power   

P-035-A 4" 
3 - #600 

KCMIL W 
1#1/0 GND 

RGS 
SWGR-02 BUS 

"B" 
ATS-MAIN-ADM 480V Power   

P-035-B 4" 
3 - #600 

KCMIL W 
1#1/0 GND 

RGS 
SWGR-02 BUS 

"B" 
ATS-MAIN-ADM 480V Power   
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P-036-A 4" 
3 - #600 

KCMIL W 
1#1/0 GND 

RGS ATS-MAIN-ADM PP-MAIN-ADM 480V Power   

P-036-B 4" 
3 - #600 

KCMIL W 
1#1/0 GND 

RGS ATS-MAIN-ADM PP-MAIN-ADM 480V Power   

P-037 2" 
3 - #3/0 

AWG W 1#6 
GND 

RGS PP-MAIN-ADM PP-1-ADM 480V Power   

P-038 2" 
3 - #3/0 

AWG W 1#6 
GND 

RGS PP-MAIN-ADM PP-2-ADM 480V Power   

P-039-A 3" 
3 - #350 

KCMIL W 
1#1 GND 

RGS PP-MAIN-ADM PP-3-ADM 480V Power   

P-039-B 3" 
3 - #350 

KCMIL W 
1#1 GND 

RGS PP-MAIN-ADM PP-3-ADM 480V Power   

P-040 1" 
3 - #6 AWG 

W 1#10 
GND 

RGS PP-MAIN-ADM DSW-TX-UPS 480V Power   

P-041 1" 
3 - #6 AWG 

W 1#10 
GND 

RGS DSW-TX-UPS TX-UPS-ADM 480V Power   

P-042 2" 
3 - #3/0 

AWG W 1#6 
GND 

RGS TX-UPS-ADM 
UPS-ADM 

240V Power   

P-043 2" 
3 - #3/0 

AWG W 1#6 
GND 

RGS 
UPS-ADM LP-UPS-ADM 

240V Power   

P-044 1" 
3 - #6 AWG 

W 1#10 
GND 

RGS PP-MAIN-ADM DSW-TX-UPS-EMER-1 480V Power   

P-045 1" 
3 - #6 AWG 

W 1#10 
GND 

RGS 
DSW-TX-UPS-

EMER-1 
TX-UPS-EMER-1 480V Power   
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P-046 1" 
3 - #3 AWG 
W 1#8 GND 

RGS TX-UPS-EMER-1 UPS-EMER-1 240V Power   

P-047 1" 
3 - #3 AWG 
W 1#8 GND 

RGS UPS-EMER-1 LP-UPS-EMER-1 240V Power   

P-048 3/4" 
3 - #10 
AWG W 

1#10 GND 
RGS PP-1-ADM 

CWP-01 
480V Power   

P-049 3/4" 
3 - #10 
AWG W 

1#10 GND 
RGS PP-1-ADM 

CWP-02 (STANDBY) 
480V Power   

P-050 1" 
3 - #3 AWG 
W 1#8 GND 

RGS PP-1-ADM 
TX-1-ADM 

480V Power   

P-051 1" 
3 - #3 AWG 
W 1#8 GND 

RGS 
TX-1-ADM LP-1A-ADM 

208V Power   

P-052 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS PP-1-ADM 

SP-01 
480V Power   

P-053 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS PP-1-ADM 

EUH-53 
480V Power   

P-054 1" 
3 - #8 AWG 

W 1#10 
GND 

RGS PP-1-ADM 
ELEVATOR 

480V Power   

P-055 3/4" 
3 - #10 
AWG W 

1#10 GND 
RGS PP-2-ADM 

WH-01 
480V Power   

P-056 3/4" 
3 - #10 
AWG W 

1#10 GND 
RGS PP-2-ADM 

WH-02 
480V Power   

P-057 1" 
3 - #3 AWG 
W 1#8 GND 

RGS PP-2-ADM 
TX-2-ADM 

480V Power   

P-058 1" 
3 - #3 AWG 
W 1#8 GND 

RGS 
TX-2-ADM LP-2-ADM 

480V Power   

P-059 3/4" 
3 - #10 
AWG W 

1#10 GND 
RGS PP-3-ADM 

DSW-VRF-01 
480V Power   

La
st

 M
od

ifi
ed

: 0
2/

28
/2

02
4 

at
 1

0:
41

A
M

 E
S

T



 

90398-004/February 2024 26 24 16-18 Cable and Conduit Schedule 

P-060 3/4" 
3 - #10 
AWG W 

1#10 GND 
RGS 

DSW-VRF-01 VRF-01 
480V Power   

P-061 3/4" 
3 - #10 
AWG W 

1#10 GND 
RGS PP-3-ADM 

DSW-VRF-02 
480V Power   

P-062 3/4" 
3 - #10 
AWG W 

1#10 GND 
RGS 

DSW-VRF-02 VRF-02 
480V Power   

P-063 3/4" 
3 - #10 
AWG W 

1#10 GND 
RGS PP-3-ADM 

DSW-VRF-03 
480V Power   

P-064 3/4" 
3 - #10 
AWG W 

1#10 GND 
RGS 

DSW-VRF-03 VRF-03 
480V Power   

P-065 3/4" 
3 - #10 
AWG W 

1#10 GND 
RGS PP-3-ADM 

DSW-VRF-04 
480V Power   

P-066 3/4" 
3 - #10 
AWG W 

1#10 GND 
RGS 

DSW-VRF-04 VRF-04 
480V Power   

P-067 3/4" 
3 - #10 
AWG W 

1#10 GND 
RGS PP-3-ADM 

DSW-VRF-05 
480V Power   

P-068 3/4" 
3 - #10 
AWG W 

1#10 GND 
RGS 

DSW-VRF-05 VRF-05 
480V Power   

P-069 1 1/2" 
3 - #2 AWG 
W 1#6 GND 

RGS PP-3-ADM 
DSW-DOAS-01 

480V Power   

P-070 1 1/2" 
3 - #2 AWG 
W 1#6 GND 

RGS 
DSW-DOAS-01 DOAS-01 

480V Power   

P-071 1 1/2" 
3 - #2 AWG 
W 1#6 GND 

RGS PP-3-ADM 
DSW-DOAS-02 

480V Power   

P-072 1 1/2" 
3 - #2 AWG 
W 1#6 GND 

RGS 
DSW-DOAS-02 DOAS-02 

480V Power   
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P-073 2" 
3 - #3/0 

AWG W 1#6 
GND 

RGS PP-3-ADM 
TX-3-ADM 

480V Power   

P-074 2" 
3 - #3/0 

AWG W 1#6 
GND 

RGS 
TX-3-ADM LP-3-ADM 

480V Power   

P-075 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS PP-3-ADM 

EF-19 
480V Power   

P-076 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS PP-3-ADM 

SF-01 
480V Power   

P-077 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS LP-1A-ADM 

EWH-02 
208V Power   

P-078 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS LP-1A-ADM 

EWH-03 
208V Power   

P-079 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS LP-1A-ADM 

GMU-01 
120V Power   

P-080 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS LP-1A-ADM 

REC - MECH RM 1103 
120V Power   

P-081 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS LP-1A-ADM 

LTG 
120V Power   

P-082 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS LP-1A-ADM 

REC - LOBBY 1100 
120V Power   

P-083 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS LP-1A-ADM REC - ELEVATOR 1102 

SUMP 
120V Power   

P-084 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS LP-1A-ADM ELEVATOR F/A 

CONTROLLER 
120V Power   
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P-085 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS LP-1A-ADM 

DDC-11 
120V Power   

P-086 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS LP-1A-ADM 

LCS-CWP-01 
120V Power   

P-087 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS LP-1A-ADM 

LCS-CWP-02 
120V Power   

P-088 1 1/2" 
3 - #3 AWG 
W 1#8 GND 

RGS LP-2-ADM 
LP-2A-ADM 

208V Power   

P-089 1 1/2" 
3 - #3 AWG 
W 1#8 GND 

RGS LP-2-ADM 
LP-2B-ADM 

208V Power   

P-090 1 1/2" 
3 - #3 AWG 
W 1#8 GND 

RGS LP-2-ADM 
LP-2C-ADM 

208V Power   

P-091 1 1/2" 
3 - #3 AWG 
W 1#8 GND 

RGS LP-2-ADM 
LP-BR-ADM 

208V Power   

P-092 1 1/2" 
3 - #3 AWG 
W 1#8 GND 

RGS LP-2-ADM 
LP-LAB-ADM 

208V Power   

P-093 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS LP-2A-ADM BC-01 208V Power   

P-094 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS LP-2A-ADM FTR-07 208V Power   

P-095 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS LP-2A-ADM FTR-08 208V Power   

P-096 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS LP-2A-ADM FTR-09 208V Power   

P-097 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS LP-2A-ADM FTR-10 208V Power   
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P-098 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS LP-2A-ADM FCU-05 208V Power   

P-099 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS LP-2A-ADM FCU-06 208V Power   

P-100 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS LP-2A-ADM FCU-07 208V Power   

P-101 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS LP-2A-ADM FCU-08 208V Power   

P-102 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS LP-2A-ADM FCU-09 208V Power   

P-103 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS LP-2A-ADM FCU-10 208V Power   

P-104 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS LP-2A-ADM FCU-11 208V Power   

P-105 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS LP-2A-ADM FCU-12 208V Power   

P-106 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS LP-2A-ADM FCU-13 208V Power   

P-107 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS LP-2A-ADM TP-02 (ROOM 1208) 120V Power   

P-108 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS LP-2B-ADM BC-02 208V Power   

P-109 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS LP-2B-ADM FTR-01 208V Power   
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P-110 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS LP-2B-ADM FTR-02 208V Power   

P-111 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS LP-2B-ADM FTR-03 208V Power   

P-112 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS LP-2B-ADM FTR-04 208V Power   

P-113 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS LP-2B-ADM FTR-05 208V Power   

P-114 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS LP-2B-ADM FTR-06 208V Power   

P-115 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS LP-2B-ADM FCU-14 208V Power   

P-116 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS LP-2B-ADM FCU-15 208V Power   

P-117 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS LP-2B-ADM FCU-16 208V Power   

P-118 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS LP-2B-ADM FCU-17 208V Power   

P-119 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS LP-2B-ADM FCU-18 208V Power   

P-120 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS LP-2B-ADM FCU-19 208V Power   

P-121 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS LP-2B-ADM FCU-20 208V Power   
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P-122 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS LP-2B-ADM FCU-23 208V Power   

P-123 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS LP-2C-ADM FCU-21 120V Power   

P-124 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS LP-2C-ADM FCU-22 120V Power   

P-125 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS LP-2C-ADM WPS-01 120V Power   

P-126 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS LP-2C-ADM RCP-01 120V Power   

P-127 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS LP-2C-ADM TP-01 120V Power   

P-128 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS LP-2C-ADM BC-03 208V Power   

P-129 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS LP-2C-ADM RCP-02 120V Power   

P-130 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS LP-2C-ADM LTG 208V Power   

P-131 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS LP-2C-ADM DDC-13 120V Power   

P-132 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS LP-2C-ADM DDC-15 120V Power   

P-133 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS LP-BR-ADM FCU-01 208V Power   
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P-134 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS LP-BR-ADM FCU-02 208V Power   

P-135 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS LP-BR-ADM FCU-03 208V Power   

P-136 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS LP-BR-ADM FCU-04 208V Power   

P-137 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS LP-LAB-ADM FCU-24 208V Power   

P-138 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS LP-LAB-ADM FCU-25 208V Power   

P-139 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS LP-LAB-ADM FCU-26 208V Power   

P-140 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS LP-LAB-ADM FCU-27 208V Power   

P-141 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS LP-LAB-ADM FCU-28 208V Power   

P-142 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS LP-LAB-ADM TP-01 (Room 1221) 120V Power   

P-143 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS LP-LAB-ADM FS (Room 1220) 120V Power   

P-144 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS LP-LAB-ADM FS (Room 1221) 120V Power   

P-145 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS LP-LAB-ADM LTG - 1219/1220/1222 120V Power   
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P-146 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS LP-LAB-ADM LTG - 1221 120V Power   

P-147 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS LP-LAB-ADM LCS-70740 120V Power   

P-148 1 1/2" 
3 - #3 AWG 
W 1#8 GND 

RGS LP-3-ADM LP-3A-ADM 208V Power   

P-149 1 1/2" 
3 - #3 AWG 
W 1#8 GND 

RGS LP-3-ADM LP-3B-ADM 208V Power   

P-150 1 1/2" 
3 - #3 AWG 
W 1#8 GND 

RGS LP-3-ADM LP-3C-ADM 208V Power   

P-151 1 1/2" 
3 - #3 AWG 
W 1#8 GND 

RGS LP-3-ADM LP-LIGHTING-ADM 208V Power   

P-152 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS LP-3A-ADM FCU-29 208V Power   

P-153 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS LP-3A-ADM FCU-30 208V Power   

P-154 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS LP-3A-ADM FCU-31 208V Power   

P-155 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS LP-3A-ADM FCU-32 208V Power   

P-156 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS LP-3A-ADM FCU-33 208V Power   

P-157 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS LP-3A-ADM FCU-34 208V Power   

P-158 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS LP-3A-ADM FCU-35 208V Power   
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P-159 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS LP-3A-ADM FCU-36 208V Power   

P-160 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS LP-3A-ADM BC-04 208V Power   

P-161 1" 
2 - #8 AWG 

W 1#10 
GND 

RGS LP-3A-ADM WH-03 208V Power   

P-162 1" 
2 - #8 AWG 

W 1#10 
GND 

RGS LP-3A-ADM WH-04 208V Power   

P-163 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS LP-3A-ADM TP-01 (Room 1311) 120V Power   

P-164 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS LP-3A-ADM TP-01 (Room 1313) 120V Power   

P-165 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS LP-3A-ADM DOAS-1 120V Power   

P-166 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS LP-3A-ADM RCP-03 120V Power   

P-167 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS LP-3A-ADM EF-17 120V Power   

P-168 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS LP-3A-ADM DDC-07 120V Power   

P-169 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS LP-3B-ADM FCU-37 208V Power   

P-170 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS LP-3B-ADM FCU-38 208V Power   
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P-171 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS LP-3B-ADM FCU-39 208V Power   

P-172 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS LP-3B-ADM FCU-40 208V Power   

P-173 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS LP-3B-ADM FCU-41 208V Power   

P-174 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS LP-3B-ADM FCU-42 208V Power   

P-175 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS LP-3B-ADM FCU-43 208V Power   

P-176 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS LP-3B-ADM FCU-44 208V Power   

P-177 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS LP-3B-ADM FCU-45 208V Power   

P-178 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS LP-3B-ADM BC-05 208V Power   

P-179 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS LP-3B-ADM DOAS-2 208V Power   

P-180 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS LP-3B-ADM 

BMS-01 
120V Power   

P-181 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS LP-3B-ADM 

BMS-MCP 
120V Power   

P-182 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS LP-3B-ADM 

LCS-EF-21 
120V Power   
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P-183 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS LP-3B-ADM VRF CENTRALIZED 

CONTROLLER 
120V Power   

P-184 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS LP-3B-ADM 

LCS-EF-20 
120V Power   

P-185 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS LP-3B-ADM 

BMS-04 
120V Power   

P-186 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS LP-3C-ADM FCU-46 208V Power   

P-187 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS LP-3C-ADM FCU-47 208V Power   

P-188 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS LP-3C-ADM FCU-48 208V Power   

P-189 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS LP-3C-ADM FCU-49 208V Power   

P-190 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS LP-3C-ADM FCU-50 208V Power   

P-191 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS LP-3C-ADM FCU-51 208V Power   

P-192 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS LP-3C-ADM FCU-52 208V Power   

P-193 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS LP-3C-ADM FCU-53 208V Power   

P-194 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS LP-3C-ADM FCU-54 208V Power   
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P-195 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS LP-3C-ADM FCU-55 208V Power   

P-196 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS LP-3C-ADM FCU-56 208V Power   

P-197 3/4" 
2 - #10 
AWG W 

1#10 GND 
RGS LP-3C-ADM HP-01 208V Power   

P-198 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS LP-3C-ADM EF-18 120V Power   

P-199 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS LP-3C-ADM 

LTG - IT/SCADA (1323) 
120V Power   

P-200 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS LP-3C-ADM LTG - CONTROL RM 

(1324) 
120V Power   

P-201 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS LP-3C-ADM LTG - (1326, 1327, 1328, 

1329, 1330, 1331) 
120V Power   

P-202 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS LP-3C-ADM EF-20 120V Power   

P-203 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS LP-3C-ADM EF-21 120V Power   

P-204 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS LP-3C-ADM DDC-05 120V Power   

P-205 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS 

LP-UPS-EMER-
1-ADM 

EM/EXIT LTG - EL. 457 
(ADM) 

120V Power   

P-206 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS 

LP-UPS-EMER-
1-ADM 

EM/EXIT LTG - EL 471 
(ADM) 

120V Power   
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P-207 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS 

LP-UPS-EMER-
1-ADM 

EM/EXIT LTG - EL 485 
(ADM) 

120V Power   

P-208 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS 

LP-UPS-EMER-
1-ADM 

EM/EXIT LTG - EL. 457 
RM 2100 (TB) 

120V Power   

P-209 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS 

LP-UPS-EMER-
1-ADM 

EM/EXIT LTG - EL. 457 
RM 2100/2102 (TB) 

120V Power   

P-210 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS 

LP-UPS-EMER-
1-ADM 

EM/EXIT LTG - EL. 471 
RM WEST(TB) 

120V Power   

P-211 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS 

LP-UPS-EMER-
1-ADM EM/EXIT LTG - EL. 471 

RM EAST(TB) 

120V Power 

PVC Coated RGS 
or PVC Schedule 

80 where 
applicable 

P-212 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS 

LP-UPS-EMER-
1-ADM 

EM/EXIT LTG - EL. 485 
RM 2301(TB) 

120V Power   

P-213 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS 

LP-UPS-EMER-
1-ADM 

EM/EXIT LTG - EL. 485 
RM 2300(TB) 

120V Power   

P-214 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS 

LP-UPS-EMER-
1-ADM 

EM/EXIT LTG - EL. 485 
RM 2302/2303(TB) 

120V Power   

P-215 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS LP-UPS-ADM SCADA Server No. 1 120V Power   

P-216 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS LP-UPS-ADM SCADA Server No. 2 120V Power   

P-217 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS LP-UPS-ADM SCADA Server No. 3     
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P-218 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS LP-UPS-ADM 

Operator Console PC & 
Monitor No. 1 

120V Power   

P-219 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS LP-UPS-ADM 

Operator Console PC & 
Monitor No. 2 

120V Power   

P-220 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS LP-UPS-ADM 

Operator Console PC & 
Monitor No. 3 

120V Power   

P-221 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS LP-UPS-ADM 

Operator Large Screen 
PC & Monitors 

120V Power   

P-222 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS LP-UPS-ADM 

PLC Cabinet No. 1 (Train 
A) 

120V Power   

P-223 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS LP-UPS-ADM 

PLC Cabinet No. 2 (Train 
B) 

120V Power   

P-224 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS LP-UPS-ADM PLC Cabinet No. 3 (BOP) 120V Power   

P-225 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS LP-UPS-ADM IT Server #1 120V Power   

P-226 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS LP-UPS-ADM IT Server #2 120V Power   

P-227 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS LP-UPS-ADM IT Server #3 120V Power   

P-228 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS LP-UPS-ADM IT Data Diode 120V Power   

P-229 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS LP-UPS-ADM SCADA Data Diode 120V Power   
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P-230 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS LP-UPS-ADM IT NAS2 120V Power   

P-231 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS LP-UPS-ADM SCADA NAS1 120V Power   

P-232 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS LP-UPS-ADM IT Firewall 120V Power   

P-233 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS LP-UPS-ADM 

Programming Station PC 
and Monitor 

120V Power   

P-234 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS LP-UPS-ADM EtherNet Switch No. 1 120V Power   

P-235 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS LP-UPS-ADM EtherNet Switch No. 2 120V Power   

P-236 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS LP-UPS-ADM EtherNet Switch No. 3 120V Power   

P-237 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS LP-UPS-ADM EtherNet Switch No. 4 120V Power   

P-238 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS LP-UPS-ADM EtherNet Switch No. 5 120V Power   

P-239 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS LP-UPS-ADM Network Router 120V Power   

                

TB C&C 

P-240-A 5" 
3 - #600 

KCMIL W 
1#3/0 GND 

RGS 
SWGR-02 BUS 

"A" 
MCC-1A 480V Power   
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P-240-B 5" 
3 - #600 

KCMIL W 
1#3/0 GND 

RGS 
SWGR-02 BUS 

"A" 
MCC-1A 480V Power   

P-240-C 5" 
3 - #600 

KCMIL W 
1#3/0 GND 

RGS 
SWGR-02 BUS 

"A" 
MCC-1A 480V Power   

P-241-A 4" 
3 - #600 

KCMIL W 
1#3/0 GND 

RGS 
SWGR-02 BUS 

"A" 
MCC-2A 480V Power   

P-241-B 4" 
3 - #600 

KCMIL W 
1#3/0 GND 

RGS 
SWGR-02 BUS 

"A" 
MCC-2A 480V Power   

P-241-C 4" 
3 - #600 

KCMIL W 
1#3/0 GND 

RGS 
SWGR-02 BUS 

"A" 
MCC-2A 480V Power   

P-242-A 4" 
3 - #600 

KCMIL W 
1#3/0 GND 

RGS 
SWGR-02 BUS 

"A" 
MCC-3A 480V Power   

P-242-B 4" 
3 - #600 

KCMIL W 
1#3/0 GND 

RGS 
SWGR-02 BUS 

"A" 
MCC-3A 480V Power   

P-242-C 4" 
3 - #600 

KCMIL W 
1#3/0 GND 

RGS 
SWGR-02 BUS 

"A" 
MCC-3A 480V Power   

P-243-A 5" 
3 - #600 

KCMIL W 
1#1/0 GND 

RGS 
SWGR-02 BUS 

"A" 
SWBD-1A 480V Power   

P-243-B 5" 
3 - #600 

KCMIL W 
1#1/0 GND 

RGS 
SWGR-02 BUS 

"A" 
SWBD-1A 480V Power   

P-244-A 5" 
3 - #600 

KCMIL W 
1#3/0 GND 

RGS 
SWGR-02 BUS 

"B" 
MCC-1B 480V Power   

P-244-B 5" 
3 - #600 

KCMIL W 
1#3/0 GND 

RGS 
SWGR-02 BUS 

"B" 
MCC-1B 480V Power   
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P-244-C 5" 
3 - #600 

KCMIL W 
1#3/0 GND 

RGS 
SWGR-02 BUS 

"B" 
MCC-1B 480V Power   

P-245-A 4" 
3 - #600 

KCMIL W 
1#3/0 GND 

RGS 
SWGR-02 BUS 

"B" 
MCC-2B 480V Power   

P-245-B 4" 
3 - #600 

KCMIL W 
1#3/0 GND 

RGS 
SWGR-02 BUS 

"B" 
MCC-2B 480V Power   

P-245-C 4" 
3 - #600 

KCMIL W 
1#3/0 GND 

RGS 
SWGR-02 BUS 

"B" 
MCC-2B 480V Power   

P-246-A 4" 
3 - #600 

KCMIL W 
1#3/0 GND 

RGS 
SWGR-02 BUS 

"B" 
MCC-3B 480V Power   

P-246-B 4" 
3 - #600 

KCMIL W 
1#3/0 GND 

RGS 
SWGR-02 BUS 

"B" 
MCC-3B 480V Power   

P-246-C 4" 
3 - #600 

KCMIL W 
1#3/0 GND 

RGS 
SWGR-02 BUS 

"B" 
MCC-3B 480V Power   

P-247-A 5" 
3 - #600 

KCMIL W 
1#1/0 GND 

RGS 
SWGR-02 BUS 

"B" 
SWBD-1B 480V Power   

P-247-B 5" 
3 - #600 

KCMIL W 
1#1/0 GND 

RGS 
SWGR-02 BUS 

"B" 
SWBD-1B 480V Power   

P-248-A 5" 
3 - #600 

KCMIL W 
1#1/0 GND 

RGS 
SWGR-02 BUS 

"A" 
SPARE BREAKER 480V Power   

P-248-B 5" 
3 - #600 

KCMIL W 
1#1/0 GND 

RGS 
SWGR-02 BUS 

"A" 
SPARE BREAKER 480V Power   

P-249-A 5" 
3 - #600 

KCMIL W 
1#3/0 GND 

RGS 
SWGR-02 BUS 

"A" 
SPARE BREAKER 480V Power   
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P-249-B 5" 
3 - #600 

KCMIL W 
1#3/0 GND 

RGS 
SWGR-02 BUS 

"A" 
SPARE BREAKER 480V Power   

P-249-C 5" 
3 - #600 

KCMIL W 
1#3/0 GND 

RGS 
SWGR-02 BUS 

"A" 
SPARE BREAKER 480V Power   

P-250-A 5" 
3 - #600 

KCMIL W 
1#1/0 GND 

RGS 
SWGR-02 BUS 

"B" 
SPARE BREAKER 480V Power   

P-250-B 5" 
3 - #600 

KCMIL W 
1#1/0 GND 

RGS 
SWGR-02 BUS 

"B" 
SPARE BREAKER 480V Power   

P-251-A 5" 
3 - #600 

KCMIL W 
1#3/0 GND 

RGS 
SWGR-02 BUS 

"B" 
SPARE BREAKER 480V Power   

P-251-B 5" 
3 - #600 

KCMIL W 
1#3/0 GND 

RGS 
SWGR-02 BUS 

"B" 
SPARE BREAKER 480V Power   

P-251-C 5" 
3 - #600 

KCMIL W 
1#3/0 GND 

RGS 
SWGR-02 BUS 

"B" 
SPARE BREAKER 480V Power   

P-252 3/4" 
3 - #10 
AWG W 

1#10 GND 
RGS MCC-1A DSW-MONORAIL 1 480V Power   

P-253 3/4" 
3 - #10 
AWG W 

1#10 GND 
RGS 

DSW-MONORAIL 
1 

MONORAIL 1 480V Power   

P-254 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS MCC-1A DSW-WH-05 480V Power   

P-255 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS DSW-WH-05 WH-05 480V Power   

P-256 1" 
3 - #8 AWG 

W 1#10 
GND 

RGS MCC-1A DSW-DHC-01 480V Power   
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P-257 1" 
3 - #8 AWG 

W 1#10 
GND 

RGS DSW-DHC-01 DHC-01 480V Power   

P-258 3/4" 
3 - #12 
AWG W 

1#12 GND 

PVC Coated 
RGS 

MCC-1A DSW-P-56060 480V Power   

P-259 3/4" 
3 - #12 
AWG W 

1#12 GND 

PVC Coated 
RGS 

DSW-P-56060 P-56060 480V Power   

P-260 3" 
3 - #500 

KCMIL W 
1#3 GND 

RGS MCC-1A VFD-33030 480V Power   

P-261 3" 
3 - #500 

KCMIL W 
1#3 GND 

RGS VFD-33030 P-33030 480V Power   

P-262 3" 
3 - #500 

KCMIL W 
1#3 GND 

RGS MCC-1A VFD-33010 480V Power   

P-263 3" 
3 - #500 

KCMIL W 
1#3 GND 

RGS VFD-33010 P-33010 480V Power   

P-264 3/4" 
3 - #12 
AWG W 

1#12 GND 

PVC 
Schedule 80 

MCC-1A DSW-P-52080 480V Power   

P-265 3/4" 
3 - #12 
AWG W 

1#12 GND 

PVC 
Schedule 80 

DSW-P-52080 P-52080 480V Power   

P-266 3/4" 
3 - #12 
AWG W 

1#12 GND 

PVC 
Schedule 80 

MCC-1A DSW-P-54060 480V Power   

P-267 3/4" 
3 - #12 
AWG W 

1#12 GND 

PVC 
Schedule 80 

DSW-P-54060 P-54060 480V Power   

P-268 3/4" 
3 - #12 
AWG W 

1#12 GND 

PVC 
Schedule 80 

MCC-1A DSW-P-53060 480V Power   
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P-269 3/4" 
3 - #12 
AWG W 

1#12 GND 

PVC 
Schedule 80 

DSW-P-53060 P-53060 480V Power   

P-270 3/4" 
3 - #12 
AWG W 

1#12 GND 

PVC 
Schedule 80 

MCC-1A DSW-P-52060 480V Power   

P-271 3/4" 
3 - #12 
AWG W 

1#12 GND 

PVC 
Schedule 80 

DSW-P-52060 P-52060 480V Power   

P-272 3/4" 
3 - #12 
AWG W 

1#12 GND 

PVC Coated 
RGS 

MCC-1A DSW-P-51060 480V Power   

P-273 3/4" 
3 - #12 
AWG W 

1#12 GND 

PVC Coated 
RGS 

DSW-P-51060 P-51060 480V Power   

P-274 1" 
3 - #6 AWG 

W 1#10 
GND 

RGS MCC-1A DSW-AC-01 480V Power   

P-275 1" 
3 - #6 AWG 

W 1#10 
GND 

RGS DSW-AC-01 AC-01 480V Power   

P-276 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS MCC-1A DSW-P-35020 480V Power   

P-277 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS DSW-P-35020 P-35020 480V Power   

P-278 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS MCC-1A DSW-P-35060 480V Power   

P-279 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS DSW-P-35060 P-35060 480V Power   

P-280 3/4" 
3 - #12 
AWG W 

1#12 GND 

PVC Coated 
RGS 

MCC-1B DSW-P-51070 480V Power   
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P-281 3/4" 
3 - #12 
AWG W 

1#12 GND 

PVC Coated 
RGS 

DSW-P-51070 P-51070 480V Power   

P-282 3/4" 
3 - #12 
AWG W 

1#12 GND 

PVC 
Schedule 80 

MCC-1B DSW-P-52070 480V Power   

P-283 3/4" 
3 - #12 
AWG W 

1#12 GND 

PVC 
Schedule 80 

DSW-P-52070 P-52070 480V Power   

P-284 3/4" 
3 - #12 
AWG W 

1#12 GND 

PVC 
Schedule 80 

MCC-1B DSW-P-53070 480V Power   

P-285 3/4" 
3 - #12 
AWG W 

1#12 GND 

PVC 
Schedule 80 

DSW-P-53070 P-53070 480V Power   

P-286 3/4" 
3 - #12 
AWG W 

1#12 GND 

PVC 
Schedule 80 

MCC-1B DSW-P-54070 480V Power   

P-287 3/4" 
3 - #12 
AWG W 

1#12 GND 

PVC 
Schedule 80 

DSW-P-54070 P-54070 480V Power   

P-288 3/4" 
3 - #12 
AWG W 

1#12 GND 

PVC 
Schedule 80 

MCC-1B DSW-P-52090 480V Power   

P-289 3/4" 
3 - #12 
AWG W 

1#12 GND 

PVC 
Schedule 80 

DSW-P-52090 P-52090 480V Power   

P-290 3" 
3 - #500 

KCMIL W 
1#3 GND 

RGS MCC-1B VFD-33020 480V Power   

P-291 3" 
3 - #500 

KCMIL W 
1#3 GND 

RGS VFD-33020 P-33020 480V Power   

P-292 3" 
3 - #500 

KCMIL W 
1#3 GND 

RGS MCC-1B VFD-33040 480V Power   
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P-293 3" 
3 - #500 

KCMIL W 
1#3 GND 

RGS VFD-33040 P-33040 480V Power   

P-294 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS MCC-1B DSW-P-35030 480V Power   

P-295 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS DSW-P-35030 P-35030 480V Power   

P-296 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS MCC-1B DSW-P-35070 480V Power   

P-297 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS DSW-P-35070 P-35070 480V Power   

P-298 3/4" 
3 - #12 
AWG W 

1#12 GND 

PVC Coated 
RGS 

MCC-1B DSW-P-56070 480V Power   

P-299 3/4" 
3 - #12 
AWG W 

1#12 GND 

PVC Coated 
RGS 

DSW-P-56070 P-56070 480V Power   

P-300 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS MCC-1B DSW-P-35030 480V Power   

P-301 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS DSW-P-35030 P-35030 480V Power   

P-302 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS MCC-1B DSW-P-35070 480V Power   

P-303 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS DSW-P-35070 P-35070 480V Power   

P-304 1" 
3 - #6 AWG 

W 1#10 
GND 

RGS MCC-1B DSW-BCU-01 480V Power   
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P-305 1" 
3 - #6 AWG 

W 1#10 
GND 

RGS DSW-BCU-01 BCU-01 480V Power   

P-306 1" 
3 - #6 AWG 

W 1#10 
GND 

RGS MCC-1B DSW-AC-02 480V Power   

P-307 1" 
3 - #6 AWG 

W 1#10 
GND 

RGS DSW-AC-02 AC-02 480V Power   

P-308 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS MCC-2A DSW-MONORAIL 2 480V Power   

P-309 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS 

DSW-MONORAIL 
2 

MONORAIL 2 480V Power   

P-310 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS 

MCC-2A/VFD-
20120 

DSW-FLOC-20120 480V Power   

P-311 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS 

DSW-FLOC-
20120 

FLOC-20120 480V Power   

P-312 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS 

MCC-2A/VFD-
20130 

DSW-FLOC-20130 480V Power   

P-313 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS 

DSW-FLOC-
20130 

FLOC-20130 480V Power   

P-314 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS 

MCC-2A/VFD-
20220 

DSW-FLOC-20220 480V Power   

P-315 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS 

DSW-FLOC-
20220 

FLOC-20220 480V Power   

P-316 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS 

MCC-2A/VFD-
20230 

DSW-FLOC-20230 480V Power   
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P-317 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS 

DSW-FLOC-
20230 

FLOC-20230 480V Power   

P-318 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS 

MCC-2A/VFD-
20320 

DSW-FLOC-20320 480V Power   

P-319 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS 

DSW-FLOC-
20320 

FLOC-20320 480V Power   

P-320 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS 

MCC-2A/VFD-
20330 

DSW-FLOC-20330 480V Power   

P-321 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS 

DSW-FLOC-
20330 

FLOC-20330 480V Power   

P-322 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS 

MCC-2A/VFD-
20420 

DSW-FLOC-20420 480V Power   

P-323 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS 

DSW-FLOC-
20420 

FLOC-20420 480V Power   

P-324 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS 

MCC-2A/VFD-
20430 

DSW-FLOC-20430 480V Power   

P-325 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS 

DSW-FLOC-
20430 

FLOC-20430 480V Power   

P-326 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS 

MCC-2A/VFD-
20520 

DSW-FLOC-20520 480V Power   

P-327 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS 

DSW-FLOC-
20520 

FLOC-20520 480V Power   

P-328 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS 

MCC-2A/VFD-
20530 

DSW-FLOC-20530 480V Power   
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P-329 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS 

DSW-FLOC-
20530 

FLOC-20530 480V Power   

P-330 2" 
3 - #250 

KCMIL W 
1#4 GND 

RGS MCC-2A BL-45010 480V Power   

P-331 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS 

MCC-2A/VFD-
30160 

DSW-SKMR-30160 480V Power   

P-332 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS 

DSW-SKMR-
30160 

SKMR-30160 480V Power   

P-333 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS 

MCC-2A/VFD-
30260 

DSW-SKMR-30260 480V Power   

P-334 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS 

DSW-SKMR-
30260 

SKMR-30260 480V Power   

P-335 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS 

MCC-2A/VFD-
30360 

DSW-SKMR-30360 480V Power   

P-336 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS 

DSW-SKMR-
30360 

SKMR-30360 480V Power   

P-337 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS 

MCC-2A/VFD-
30460 

DSW-SKMR-30460 480V Power   

P-338 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS 

DSW-SKMR-
30460 

SKMR-30460 480V Power   

P-339 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS 

MCC-2A/VFD-
30560 

DSW-SKMR-30560 480V Power   

P-340 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS 

DSW-SKMR-
30560 

SKMR-30560 480V Power   

La
st

 M
od

ifi
ed

: 0
2/

28
/2

02
4 

at
 1

0:
41

A
M

 E
S

T



 

90398-004/February 2024 26 24 16-43 Cable and Conduit Schedule 

P-341 2" 
3 - #3/0 

AWG W 1#6 
GND 

RGS MCC-2A LCP-34010/COMP-34010 480V Power   

P-342 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS 

MCC-2B/VFD-
20620 

DSW-FLOC-20620 480V Power   

P-343 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS 

DSW-FLOC-
20620 

FLOC-20620 480V Power   

P-344 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS 

MCC-2B/VFD-
20630 

DSW-FLOC-20630 480V Power   

P-345 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS 

DSW-FLOC-
20630 

FLOC-20630 480V Power   

P-346 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS 

MCC-2B/VFD-
20720 

DSW-FLOC-20720 480V Power   

P-347 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS 

DSW-FLOC-
20720 

FLOC-20720 480V Power   

P-348 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS 

MCC-2B/VFD-
20730 

DSW-FLOC-20730 480V Power   

P-349 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS 

DSW-FLOC-
20730 

FLOC-20730 480V Power   

P-350 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS 

MCC-2B/VFD-
20820 

DSW-FLOC-20820 480V Power   

P-351 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS 

DSW-FLOC-
20820 

FLOC-20820 480V Power   

P-352 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS 

MCC-2B/VFD-
20830 

DSW-FLOC-20830 480V Power   
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P-353 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS 

DSW-FLOC-
20830 

FLOC-20830 480V Power   

P-354 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS 

MCC-2B/VFD-
20920 

DSW-FLOC-20920 480V Power   

P-355 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS 

DSW-FLOC-
20920 

FLOC-20920 480V Power   

P-356 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS 

MCC-2B/VFD-
20930 

DSW-FLOC-20930 480V Power   

P-357 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS 

DSW-FLOC-
20930 

FLOC-20930 480V Power   

P-358 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS 

MCC-2B/VFD-
21020 

DSW-FLOC-21020 480V Power   

P-359 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS 

DSW-FLOC-
21020 

FLOC-21020 480V Power   

P-360 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS 

MCC-2B/VFD-
21030 

DSW-FLOC-21030 480V Power   

P-361 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS 

DSW-FLOC-
21030 

FLOC-21030 480V Power   

P-362 2" 
3 - #250 

KCMIL W 
1#4 GND 

RGS MCC-2B BL-45030 480V Power   

P-363 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS 

MCC-2B/VFD-
30660 

DSW-SKMR-30660 480V Power   

P-364 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS 

DSW-SKMR-
30660 

SKMR-30660 480V Power   
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P-365 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS 

MCC-2B/VFD-
30760 

DSW-SKMR-30760 480V Power   

P-366 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS 

DSW-SKMR-
30760 

SKMR-30760 480V Power   

P-367 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS 

MCC-2B/VFD-
30860 

DSW-SKMR-30860 480V Power   

P-368 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS 

DSW-SKMR-
30860 

SKMR-30860 480V Power   

P-369 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS 

MCC-2B/VFD-
30960 

DSW-SKMR-30960 480V Power   

P-370 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS 

DSW-SKMR-
30960 

SKMR-30960 480V Power   

P-371 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS 

MCC-2B/VFD-
31060 

DSW-SKMR-31060 480V Power   

P-372 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS 

DSW-SKMR-
31060 

SKMR-31060 480V Power   

P-373 2" 
3 - #3/0 

AWG W 1#6 
GND 

RGS MCC-2B LCP-34020/COMP-34020 480V Power   

P-374-A 3" 
3 - #250 

KCMIL W 
1#2 GND 

RGS MCC-2B HV-03 480V Power   

P-374-B 3" 
3 - #250 

KCMIL W 
1#2 GND 

RGS MCC-2B HV-03 480V Power   

P-375 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS MCC-2B DSW-MONORAIL 3 480V Power   
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P-376 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS 

DSW-MONORAIL 
3 

MONORAIL 3 480V Power   

P-377 3" 
3 - #350 

KCMIL W 
1#4 GND 

RGS MCC-3A HV-01 480V Power   

P-378 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS MCC-3A DSW-ACCU-01 480V Power   

P-379 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS DSW-ACCU-01 ACCU-01 480V Power   

P-380 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS MCC-3A DSW-ACCU-03 480V Power   

P-381 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS DSW-ACCU-03 ACCU-03 480V Power   

P-382  4'' 
3 - #600 

KCMIL W 
1#3 GND 

RGS MCC-3A DHU-01 480V Power   

P-383 3/4" 
3 - #6 AWG 

W 1#10 
GND 

RGS MCC-3A DSW-AC-03 480V Power   

P-384 3/4" 
3 - #6 AWG 

W 1#10 
GND 

RGS DSW-AC-03 AC-03 480V Power   

P-385 3" 
3 - #350 

KCMIL W 
1#4 GND 

RGS MCC-3B HV-02 480V Power   

P-386 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS MCC-3B DSW-ACCU-02 480V Power   

P-387 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS DSW-ACCU-02 ACCU-02 480V Power   
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P-388 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS MCC-3B DSW-ACCU-04 480V Power   

P-389 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS DSW-ACCU-04 ACCU-04 480V Power   

P-390 3/4" 
3 - #6 AWG 

W 1#10 
GND 

RGS MCC-3B DSW-AC-04 480V Power   

P-391 3/4" 
3 - #6 AWG 

W 1#10 
GND 

RGS DSW-AC-04 AC-04 480V Power   

P-392 1" 
3 - #3 AWG 
W 1#8 GND 

RGS SWBD-1 PP-1A-TB 480V Power   

P-393 1" 
3 - #3 AWG 
W 1#8 GND 

RGS SWBD-1 PP-1B-TB 480V Power   

P-394 1" 
3 - #3 AWG 
W 1#8 GND 

RGS SWBD-1 PP-1C-TB 480V Power   

P-395 1" 
3 - #3 AWG 
W 1#8 GND 

RGS SWBD-1 PP-1D-TB 480V Power   

P-396 1" 
3 - #3 AWG 
W 1#8 GND 

RGS SWBD-1 PP-1E-TB 480V Power   

P-397 1" 
3 - #3 AWG 
W 1#8 GND 

RGS SWBD-1 PP-1F-TB 480V Power   

P-398 1" 
3 - #3 AWG 
W 1#8 GND 

RGS SWBD-1 PP-1G-TB 480V Power   

P-399 1" 
3 - #3 AWG 
W 1#8 GND 

RGS SWBD-1 PP-1H-TB 480V Power   

P-400 2" 
3 - #3/0 

AWG W 1#6 
GND 

RGS SWBD-1 PP-1-TB 480V Power   

P-401 1" 
3 - #3 AWG 
W 1#8 GND 

RGS SWBD-1 PP-2-TB 480V Power   

P-402 1" 
3 - #3 AWG 
W 1#8 GND 

RGS SWBD-1 PP-3-TB 480V Power   
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P-403 1" 
3 - #3 AWG 
W 1#8 GND 

RGS SWBD-1 PP-2A-TB 480V Power   

P-404 1" 
3 - #3 AWG 
W 1#8 GND 

RGS SWBD-1 PP-2B-TB 480V Power   

P-405 1" 
3 - #3 AWG 
W 1#8 GND 

RGS SWBD-1 PP-2C-TB 480V Power   

P-406 1" 
3 - #3 AWG 
W 1#8 GND 

RGS SWBD-1 PP-2D-TB 480V Power   

P-407 1" 
3 - #3 AWG 
W 1#8 GND 

RGS SWBD-1 PP-2E-TB 480V Power   

P-408 1" 
3 - #3 AWG 
W 1#8 GND 

RGS SWBD-1 PP-2F-TB 480V Power   

P-409 1" 
3 - #3 AWG 
W 1#8 GND 

RGS SWBD-1 PP-2G-TB 480V Power   

P-410 1" 
3 - #3 AWG 
W 1#8 GND 

RGS SWBD-1 PP-2H-TB 480V Power   

P-411 1" 
3 - #3 AWG 
W 1#8 GND 

RGS SWBD-1 PP-2I-TB 480V Power   

P-412 1" 
3 - #3 AWG 
W 1#8 GND 

RGS SWBD-1 PP-2J-TB 480V Power   

P-413 1" 
3 - #3 AWG 
W 1#8 GND 

RGS SWBD-1 PP-2K-TB 480V Power   

P-414 1" 
3 - #3 AWG 
W 1#8 GND 

RGS SWBD-1 PP-2L-TB 480V Power   

P-415 1" 
3 - #3 AWG 
W 1#8 GND 

RGS SWBD-1 PP-2M-TB 480V Power   

P-416 1" 
3 - #3 AWG 
W 1#8 GND 

RGS SWBD-1 PP-2N-TB 480V Power   

P-417 2" 
3 - #3/0 

AWG W 1#6 
GND 

RGS SWBD-1 TX-1-TB 480V Power   

P-418 2" 
3 - #3/0 

AWG W 1#6 
GND 

RGS TX-1-TB LP-457-TB 208V Power   
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P-419 2" 
3 - #3/0 

AWG W 1#6 
GND 

RGS SWBD-1 TX-2-TB 480V Power   

P-420 2" 
3 - #3/0 

AWG W 1#6 
GND 

RGS TX-2-TB LP-471-TB 208V Power   

P-421 2" 
3 - #3/0 

AWG W 1#6 
GND 

RGS SWBD-1 TX-3-TB 480V Power   

P-422 2" 
3 - #3/0 

AWG W 1#6 
GND 

RGS TX-3-TB LP-485-TB 208V Power   

P-423 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS PANEL PP-1A 

FCV-10111 
480V Power   

P-424 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS PANEL PP-1A 

DSW-MOV-40130 
480V Power   

P-425 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS DSW-MOV-

40130 MOV-40130 
480V Power   

P-426 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS PANEL PP-1A 

DSW-MOV-40140 
480V Power   

P-427 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS DSW-MOV-

40140 MOV-40140 
480V Power   

P-428 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS PANEL PP-1A 

DSW-MOV-40150 
480V Power   

P-429 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS DSW-MOV-

40150 MOV-40150 
480V Power   

P-430 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS PANEL PP-1A 

DSW-MOV-40160 
480V Power   
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P-431 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS DSW-MOV-

40160 MOV-40160 
480V Power   

P-432 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS PANEL PP-1A 

DSW-MOV-40170 
480V Power   

P-433 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS DSW-MOV-

40170 MOV-40170 
480V Power   

P-434 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS PANEL PP-1A 

DSW-MOV-40230 
480V Power   

P-435 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS DSW-MOV-

40230 MOV-40230 
480V Power   

P-436 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS PANEL PP-1A 

DSW-MOV-40240 
480V Power   

P-437 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS DSW-MOV-

40240 MOV-40240 
480V Power   

P-438 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS PANEL PP-1A 

DSW-MOV-40250 
480V Power   

P-439 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS DSW-MOV-

40250 MOV-40250 
480V Power   

P-440 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS PANEL PP-1A 

DSW-MOV-40260 
480V Power   

P-441 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS DSW-MOV-

40260 MOV-40260 
480V Power   

P-442 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS PANEL PP-1A 

DSW-FCV-46001 
480V Power   
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90398-004/February 2024 26 24 16-51 Cable and Conduit Schedule 

P-443 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS 

DSW-FCV-46001 FCV-46001 
480V Power   

P-444 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS PANEL PP-1A 

DSW-FCV-46002 
480V Power   

P-445 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS 

DSW-FCV-46002 FCV-46002 
480V Power   

P-446 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS PANEL PP-1B 

DSW-MOV-40270 
480V Power   

P-447 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS DSW-MOV-

40270 MOV-40270 
480V Power   

P-448 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS PANEL PP-1B 

DSW-MOV-40330 
480V Power   

P-449 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS DSW-MOV-

40330 MOV-40330 
480V Power   

P-450 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS PANEL PP-1B 

DSW-MOV-40340 
480V Power   

P-451 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS DSW-MOV-

40340 MOV-40340 
480V Power   

P-452 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS PANEL PP-1B 

DSW-MOV-40350 
480V Power   

P-453 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS DSW-MOV-

40350 MOV-40350 
480V Power   

P-454 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS PANEL PP-1B 

DSW-MOV-40360 
480V Power   
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90398-004/February 2024 26 24 16-52 Cable and Conduit Schedule 

P-455 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS DSW-MOV-

40360 MOV-40360 
480V Power   

P-456 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS PANEL PP-1B 

DSW-MOV-40370 
480V Power   

P-457 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS DSW-MOV-

40370 MOV-40370 
480V Power   

P-458 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS PANEL PP-1B 

DSW-MOV-40430 
480V Power   

P-459 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS DSW-MOV-

40430 MOV-40430 
480V Power   

P-460 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS PANEL PP-1B 

DSW-MOV-40440 
480V Power   

P-461 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS DSW-MOV-

40440 MOV-40440 
480V Power   

P-462 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS PANEL PP-1B 

DSW-MOV-40450 
480V Power   

P-463 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS DSW-MOV-

40450 MOV-40450 
480V Power   

P-464 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS PANEL PP-1B 

DSW-MOV-40460 
480V Power   

P-465 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS DSW-MOV-

40460 MOV-40460 
480V Power   

P-466 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS PANEL PP-1B 

DSW-MOV-60504 
480V Power   
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90398-004/February 2024 26 24 16-53 Cable and Conduit Schedule 

P-467 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS DSW-MOV-

60504 MOV-60504 
480V Power   

P-468 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS PANEL PP-1B 

MOV-60505 
480V Power   

P-469 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS DSW-MOV-

60505 DSW-MOV-60505 
480V Power   

P-470 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS PANEL PP-1C 

DSW-MOV-40470 
480V Power   

P-471 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS DSW-MOV-

40470 MOV-40470 
480V Power   

P-472 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS PANEL PP-1C 

DSW-MOV-40530 
480V Power   

P-473 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS DSW-MOV-

40530 MOV-40530 
480V Power   

P-474 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS PANEL PP-1C 

DSW-MOV-40540 
480V Power   

P-475 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS DSW-MOV-

40540 MOV-40540 
480V Power   

P-476 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS PANEL PP-1C 

DSW-MOV-40550 
480V Power   

P-477 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS DSW-MOV-

40550 MOV-40550 
480V Power   

P-478 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS PANEL PP-1C 

DSW-MOV-40560 
480V Power   
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90398-004/February 2024 26 24 16-54 Cable and Conduit Schedule 

P-479 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS DSW-MOV-

40560 MOV-40560 
480V Power   

P-480 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS PANEL PP-1C 

DSW-MOV-40570 
480V Power   

P-481 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS DSW-MOV-

40570 MOV-40570 
480V Power   

P-482 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS PANEL PP-1C 

DSW-MOV-30001 
480V Power   

P-483 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS DSW-MOV-

30001 MOV-30001 
480V Power   

P-484 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS PANEL PP-1C 

DSW-MOV-30002 
480V Power   

P-485 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS DSW-MOV-

30002 MOV-30002 
480V Power   

P-486 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS PANEL PP-1C 

DSW-MOV-30003 
480V Power   

P-487 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS DSW-MOV-

30003 MOV-30003 
480V Power   

P-488 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS PANEL PP-1D 

DSW-MOV-40630 
480V Power   

P-489 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS DSW-MOV-

40630 MOV-40630 
480V Power   

P-490 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS PANEL PP-1D 

DSW-MOV-40640 
480V Power   
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P-491 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS DSW-MOV-

40640 MOV-40640 
480V Power   

P-492 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS PANEL PP-1D 

DSW-MOV-40650 
480V Power   

P-493 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS DSW-MOV-

40650 MOV-40650 
480V Power   

P-494 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS PANEL PP-1D 

DSW-MOV-40660 
480V Power   

P-495 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS DSW-MOV-

40660 MOV-40660 
480V Power   

P-496 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS PANEL PP-1D 

DSW-MOV-40670 
480V Power   

P-497 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS DSW-MOV-

40670 MOV-40670 
480V Power   

P-498 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS PANEL PP-1D 

DSW-MOV-40730 
480V Power   

P-499 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS DSW-MOV-

40730 MOV-40730 
480V Power   

P-500 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS PANEL PP-1D 

DSW-MOV-40740 
480V Power   

P-501 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS DSW-MOV-

40740 MOV-40740 
480V Power   

P-502 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS PANEL PP-1D 

DSW-MOV-40750 
480V Power   
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90398-004/February 2024 26 24 16-56 Cable and Conduit Schedule 

P-503 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS DSW-MOV-

40750 MOV-40750 
480V Power   

P-504 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS PANEL PP-1D 

DSW-MOV-40760 
480V Power   

P-505 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS DSW-MOV-

40760 MOV-40760 
480V Power   

P-506 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS PANEL PP-1D 

DSW-MOV-40770 
480V Power   

P-507 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS DSW-MOV-

40770 MOV-40770 
480V Power   

P-508 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS PANEL PP-1E 

FCV-10121 
480V Power   

P-509 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS PANEL PP-1E 

DSW-MOV-40830 
480V Power   

P-510 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS DSW-MOV-

40830 MOV-40830 
480V Power   

P-511 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS PANEL PP-1E 

DSW-MOV-40840 
480V Power   

P-512 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS DSW-MOV-

40840 MOV-40840 
480V Power   

P-513 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS PANEL PP-1E 

DSW-MOV-40850 
480V Power   

P-514 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS DSW-MOV-

40850 MOV-40850 
480V Power   
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90398-004/February 2024 26 24 16-57 Cable and Conduit Schedule 

P-515 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS PANEL PP-1E 

DSW-MOV-40860 
480V Power   

P-516 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS DSW-MOV-

40860 MOV-40860 
480V Power   

P-517 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS PANEL PP-1E 

DSW-MOV-40870 
480V Power   

P-518 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS DSW-MOV-

40870 MOV-40870 
480V Power   

P-519 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS PANEL PP-1E 

DSW-MOV-40930 
480V Power   

P-520 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS DSW-MOV-

40930 MOV-40930 
480V Power   

P-521 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS PANEL PP-1E 

DSW-MOV-40940 
480V Power   

P-522 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS DSW-MOV-

40940 MOV-40940 
480V Power   

P-523 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS PANEL PP-1E 

DSW-MOV-40950 
480V Power   

P-524 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS DSW-MOV-

40950 MOV-40950 
480V Power   

P-525 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS PANEL PP-1E 

DSW-MOV-40960 
480V Power   

P-526 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS DSW-MOV-

40960 MOV-40960 
480V Power   
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P-527 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS PANEL PP-1F 

DSW-MOV-40970 
480V Power   

P-528 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS DSW-MOV-

40970 MOV-40970 
480V Power   

P-529 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS PANEL PP-1F 

DSW-MOV-41030 
480V Power   

P-530 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS DSW-MOV-

41030 MOV-41030 
480V Power   

P-531 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS PANEL PP-1F 

DSW-MOV-41040 
480V Power   

P-532 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS DSW-MOV-

41040 MOV-41040 
480V Power   

P-533 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS PANEL PP-1F 

DSW-MOV-41050 
480V Power   

P-534 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS DSW-MOV-

41050 MOV-41050 
480V Power   

P-535 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS PANEL PP-1F 

DSW-MOV-41060 
480V Power   

P-536 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS DSW-MOV-

41060 MOV-41060 
480V Power   

P-537 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS PANEL PP-1F 

DSW-MOV-41070 
480V Power   

P-538 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS DSW-MOV-

41070 MOV-41070 
480V Power   
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90398-004/February 2024 26 24 16-59 Cable and Conduit Schedule 

P-539 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS PANEL PP-1F 

DSW-MOV-41130 
480V Power   

P-540 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS DSW-MOV-

41130 MOV-41130 
480V Power   

P-541 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS PANEL PP-1F 

DSW-MOV-41140 
480V Power   

P-542 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS DSW-MOV-

41140 MOV-41140 
480V Power   

P-543 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS PANEL PP-1F 

DSW-MOV-41150 
480V Power   

P-544 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS DSW-MOV-

41150 MOV-41150 
480V Power   

P-545 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS PANEL PP-1F 

DSW-MOV-41160 
480V Power   

P-546 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS DSW-MOV-

41160 MOV-41160 
480V Power   

P-547 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS PANEL PP-1F 

DSW-MOV-41170 
480V Power   

P-548 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS DSW-MOV-

41170 MOV-41170 
480V Power   

P-549 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS PANEL PP-1G 

DSW-MOV-41230 
480V Power   

P-550 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS DSW-MOV-

41230 MOV-41230 
480V Power   
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P-551 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS PANEL PP-1G 

DSW-MOV-41240 
480V Power   

P-552 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS DSW-MOV-

41240 MOV-41240 
480V Power   

P-553 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS PANEL PP-1G 

DSW-MOV-41250 
480V Power   

P-554 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS DSW-MOV-

41250 MOV-41250 
480V Power   

P-555 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS PANEL PP-1G 

DSW-MOV-41260 
480V Power   

P-556 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS DSW-MOV-

41260 MOV-41260 
480V Power   

P-557 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS PANEL PP-1G 

DSW-MOV-41270 
480V Power   

P-558 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS DSW-MOV-

41270 MOV-41270 
480V Power   

P-559 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS PANEL PP-1G 

DSW-MOV-41330 
480V Power   

P-560 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS DSW-MOV-

41330 MOV-41330 
480V Power   

P-561 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS PANEL PP-1G 

DSW-MOV-41340 
480V Power   

P-562 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS DSW-MOV-

41340 MOV-41340 
480V Power   
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P-563 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS PANEL PP-1G 

DSW-MOV-41350 
480V Power   

P-564 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS DSW-MOV-

41350 MOV-41350 
480V Power   

P-565 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS PANEL PP-1G 

DSW-MOV-41360 
480V Power   

P-566 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS DSW-MOV-

41360 MOV-41360 
480V Power   

P-567 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS PANEL PP-1G 

DSW-MOV-41370 
480V Power   

P-568 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS DSW-MOV-

41370 MOV-41370 
480V Power   

P-569 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS PANEL PP-1H 

DSW-MOV-41430 
480V Power   

P-570 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS DSW-MOV-

41430 MOV-41430 
480V Power   

P-571 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS PANEL PP-1H 

DSW-MOV-41440 
480V Power   

P-572 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS DSW-MOV-

41440 MOV-41440 
480V Power   

P-573 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS PANEL PP-1H 

DSW-MOV-41450 
480V Power   

P-574 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS DSW-MOV-

41450 MOV-41450 
480V Power   
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P-575 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS PANEL PP-1H 

DSW-MOV-41460 
480V Power   

P-576 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS DSW-MOV-

41460 MOV-41460 
480V Power   

P-577 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS PANEL PP-1H 

DSW-MOV-41470 
480V Power   

P-578 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS DSW-MOV-

41470 MOV-41470 
480V Power   

P-579 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS PANEL PP-1H 

MOG-42050 
480V Power   

P-580 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS PANEL PP-1H 

MOG-42060 
480V Power   

P-581 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS PANEL PP-1H 

EUH-52 
480V Power   

P-582 1" 
3 - #6 AWG 

W 1#10 
GND 

RGS PANEL PP-1 AC-01 (Electrical Room 
1) 

480V Power   

P-583 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS PANEL PP-1 AC-02 (Electrical Room 

1)  
480V Power   

P-584 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS PANEL PP-1 EUH-26 (Lower Central 

Gallery-1)  
480V Power   

P-585 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS PANEL PP-1 EUH-27 (Lower Central 

Gallery-2)  
480V Power   

P-586 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS PANEL PP-1 EUH-45 (Chemical 

Corridor) 
480V Power   
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P-587 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS PANEL PP-1 

EUH-49 (Stairs North) 
480V Power   

P-588 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS PANEL PP-1 EUH-28 (Lower Central 

Gallery-3)  
480V Power   

P-589 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS PANEL PP-1 

EUH-36 (Caustic Rm) 
480V Power   

P-590 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS PANEL PP-1 

EUH-37 (Hypo Rm-1) 
480V Power   

P-591 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS PANEL PP-1 

EUH-38 (Hypo Rm-2) 
480V Power   

P-592 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS PANEL PP-2 

EUH-39 (Phos Acid RM)  
480V Power   

P-593 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS PANEL PP-2 

EUH-40 (PACI Rm-1) 
480V Power   

P-594 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS PANEL PP-2 

EUH-41 (PACI Rm-2) 
480V Power   

P-595 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS PANEL PP-2 EUH-42 (Filter Aid 

Polymer Room)  
480V Power   

P-596 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS PANEL PP-2 EUH-43 (Cationic 

Polymer Rm)  
480V Power   

P-597 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS PANEL PP-2 EUH-44 (Future Chem 

Room)  
480V Power   

P-598 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS PANEL PP-2 

EUH-51 (Stair West) 
480V Power   
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P-599 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS PANEL PP-2 

EUH-25 (Filter Gallery-5)  
480V Power   

P-600 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS PANEL PP-3 

EUH-21 (Filter Gallery-1)  
480V Power   

P-601 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS PANEL PP-3 

EUH-22 (Filter Gallery-2)  
480V Power   

P-602 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS PANEL PP-3 

EUH-23 (Filter Gallery-3)  
480V Power   

P-603 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS PANEL PP-3 

EUH-24 (Filter Gallery-4)  
480V Power   

P-604 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS PANEL PP-3 EUH-29 (Lower Central 

Gallery-4)  
480V Power   

P-605 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS PANEL PP-3 EUH-30 (Lower Central 

Gallery-5)  
480V Power   

P-606 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS PANEL PP-3 EUH-46 (Sprinkler Riser 

Room) 
480V Power   

P-607 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS PANEL PP-3 

EUH-47 (Stairs East) 
480V Power   

P-608 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS PANEL PP-3 EUH-48 (Filtered Water 

Room) 
480V Power   

P-609 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS PANEL PP-2A 

DSW-MOV-30110 
480V Power   

P-610 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS DSW-MOV-

30110 MOV-30110 
480V Power   
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P-611 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS PANEL PP-2A 

DSW-MOV-30120 
480V Power   

P-612 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS DSW-MOV-

30120 MOV-30120 
480V Power   

P-613 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS PANEL PP-2A 

DSW-MOV-30130 
480V Power   

P-614 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS DSW-MOV-

30130 MOV-30130 
480V Power   

P-615 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS PANEL PP-2A 

DSW-MOV-30140 
480V Power   

P-616 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS DSW-MOV-

30140 MOV-30140 
480V Power   

P-617 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS PANEL PP-2A 

DSW-MOV-30150 
480V Power   

P-618 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS DSW-MOV-

30150 MOV-30150 
480V Power   

P-619 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS PANEL PP-2A 

DSW-MOV-30210 
480V Power   

P-620 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS DSW-MOV-

30210 MOV-30210 
480V Power   

P-621 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS PANEL PP-2A 

DSW-MOV-30220 
480V Power   

P-622 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS DSW-MOV-

30220 MOV-30220 
480V Power   
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P-623 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS PANEL PP-2A 

DSW-MOV-30230 
480V Power   

P-624 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS DSW-MOV-

30230 MOV-30230 
480V Power   

P-625 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS PANEL PP-2A 

DSW-MOV-30240 
480V Power   

P-626 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS DSW-MOV-

30240 MOV-30240 
480V Power   

P-627 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS PANEL PP-2A 

DSW-MOV-30250 
480V Power   

P-628 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS DSW-MOV-

30250 MOV-30250 
480V Power   

P-629 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS PANEL PP-2B 

DSW-MOV-30310 
480V Power   

P-630 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS DSW-MOV-

30310 MOV-30310 
480V Power   

P-631 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS PANEL PP-2B 

DSW-MOV-30320 
480V Power   

P-632 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS DSW-MOV-

30320 MOV-30320 
480V Power   

P-633 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS PANEL PP-2B 

DSW-MOV-30330 
480V Power   

P-634 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS DSW-MOV-

30330 MOV-30330 
480V Power   
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P-635 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS PANEL PP-2B 

DSW-MOV-30340 
480V Power   

P-636 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS DSW-MOV-

30340 MOV-30340 
480V Power   

P-637 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS PANEL PP-2B 

DSW-MOV-30350 
480V Power   

P-638 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS DSW-MOV-

30350 MOV-30350 
480V Power   

P-639 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS PANEL PP-2B 

DSW-MOV-30410 
480V Power   

P-640 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS DSW-MOV-

30410 MOV-30410 
480V Power   

P-641 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS PANEL PP-2B 

DSW-MOV-30420 
480V Power   

P-642 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS DSW-MOV-

30420 MOV-30420 
480V Power   

P-643 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS PANEL PP-2B 

DSW-MOV-30430 
480V Power   

P-644 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS DSW-MOV-

30430 MOV-30430 
480V Power   

P-645 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS PANEL PP-2B 

DSW-MOV-30440 
480V Power   

P-646 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS DSW-MOV-

30440 MOV-30440 
480V Power   
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P-647 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS PANEL PP-2B 

DSW-MOV-30450 
480V Power   

P-648 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS DSW-MOV-

30450 MOV-30450 
480V Power   

P-649 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS PANEL PP-2C 

DSW-MOV-30510 
480V Power   

P-650 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS DSW-MOV-

30510 MOV-30510 
480V Power   

P-651 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS PANEL PP-2C 

DSW-MOV-30520 
480V Power   

P-652 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS DSW-MOV-

30520 MOV-30520 
480V Power   

P-653 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS PANEL PP-2C 

DSW-MOV-30530 
480V Power   

P-654 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS DSW-MOV-

30530 MOV-30530 
480V Power   

P-655 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS PANEL PP-2C 

DSW-MOV-30540 
480V Power   

P-656 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS DSW-MOV-

30540 MOV-30540 
480V Power   

P-657 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS PANEL PP-2C 

DSW-MOV-30550 
480V Power   

P-658 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS DSW-MOV-

30550 MOV-30550 
480V Power   
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P-659 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS PANEL PP-2D 

MOV-20110 
480V Power   

P-660 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS PANEL PP-2D 

MOV-20210 
480V Power   

P-661 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS PANEL PP-2D 

MOV-20310 
480V Power   

P-662 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS PANEL PP-2D 

MOV-20410 
480V Power   

P-663 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS PANEL PP-2D 

MOV-20510 
480V Power   

P-664 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS PANEL PP-2D 

SF-01 
480V Power   

P-665 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS PANEL PP-2E 

EUH-11 (DAF-1)  
480V Power   

P-666 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS PANEL PP-2E 

EUH-12 (DAF-2)  
480V Power   

P-667 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS PANEL PP-2E 

EUH-13 (DAF-3)  
480V Power   

P-668 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS PANEL PP-2E 

EUH-14 (DAF-4)  
480V Power   

P-669 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS PANEL PP-2E 

EUH-20 (DAF-10)  
480V Power   

P-670 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS PANEL PP-2E EUH-31 (Upper Central 

Gallery-1)  
480V Power   
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P-671 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS PANEL PP-2E EUH-32 (Upper Central 

Gallery-2)  
480V Power   

P-672 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS PANEL PP-2E EUH-33 (Upper Central 

Gallery-3)  
480V Power   

P-673 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS PANEL PP-2E DSW-EF-09 (DAF Room 

EF/RF) 
480V Power   

P-674 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS DSW-EF-09 (DAF 

Room EF/RF) 
EF-09 (DAF Room 

EF/RF) 
480V Power   

P-675 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS PANEL PP-2F 

DSW-MOV-30610 
480V Power   

P-676 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS DSW-MOV-

30610 MOV-30610 
480V Power   

P-677 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS PANEL PP-2F 

DSW-MOV-30620 
480V Power   

P-678 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS DSW-MOV-

30620 MOV-30620 
480V Power   

P-679 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS PANEL PP-2F 

DSW-MOV-30630 
480V Power   

P-680 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS DSW-MOV-

30630 MOV-30630 
480V Power   

P-681 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS PANEL PP-2F 

DSW-MOV-30640 
480V Power   

P-682 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS DSW-MOV-

30640 MOV-30640 
480V Power   
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P-683 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS PANEL PP-2F 

DSW-MOV-30650 
480V Power   

P-684 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS DSW-MOV-

30650 MOV-30650 
480V Power   

P-685 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS PANEL PP-2F 

DSW-MOV-30710 
480V Power   

P-686 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS DSW-MOV-

30710 MOV-30710 
480V Power   

P-687 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS PANEL PP-2F 

DSW-MOV-30720 
480V Power   

P-688 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS DSW-MOV-

30720 MOV-30720 
480V Power   

P-689 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS PANEL PP-2F 

DSW-MOV-30730 
480V Power   

P-690 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS DSW-MOV-

30730 MOV-30730 
480V Power   

P-691 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS PANEL PP-2F 

DSW-MOV-30740 
480V Power   

P-692 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS DSW-MOV-

30740 MOV-30740 
480V Power   

P-693 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS PANEL PP-2F 

DSW-MOV-30750 
480V Power   

P-694 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS DSW-MOV-

30750 MOV-30750 
480V Power   
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P-695 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS PANEL PP-2G 

DSW-MOV-30810 
480V Power   

P-696 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS DSW-MOV-

30810 MOV-30810 
480V Power   

P-697 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS PANEL PP-2G 

DSW-MOV-30820 
480V Power   

P-698 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS DSW-MOV-

30820 MOV-30820 
480V Power   

P-699 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS PANEL PP-2G 

DSW-MOV-30830 
480V Power   

P-700 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS DSW-MOV-

30830 MOV-30830 
480V Power   

P-701 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS PANEL PP-2G 

DSW-MOV-30840 
480V Power   

P-702 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS DSW-MOV-

30840 MOV-30840 
480V Power   

P-703 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS PANEL PP-2G 

DSW-MOV-30850 
480V Power   

P-704 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS DSW-MOV-

30850 MOV-30850 
480V Power   

P-705 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS PANEL PP-2G 

DSW-MOV-30910 
480V Power   

P-706 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS DSW-MOV-

30910 MOV-30910 
480V Power   
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P-707 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS PANEL PP-2G 

DSW-MOV-30920 
480V Power   

P-708 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS DSW-MOV-

30920 MOV-30920 
480V Power   

P-709 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS PANEL PP-2G 

DSW-MOV-30930 
480V Power   

P-710 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS DSW-MOV-

30930 MOV-30930 
480V Power   

P-711 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS PANEL PP-2G 

DSW-MOV-30940 
480V Power   

P-712 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS DSW-MOV-

30940 MOV-30940 
480V Power   

P-713 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS PANEL PP-2G 

DSW-MOV-30950 
480V Power   

P-714 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS DSW-MOV-

30950 MOV-30950 
480V Power   

P-715 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS PANEL PP-2H 

LCV-34051 
480V Power   

P-716 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS PANEL PP-2H 

DSW-MOV-31010 
480V Power   

P-717 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS DSW-MOV-

31010 MOV-31010 
480V Power   

P-718 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS PANEL PP-2H 

DSW-MOV-31020 
480V Power   
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P-719 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS DSW-MOV-

31020 MOV-31020 
480V Power   

P-720 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS PANEL PP-2H 

DSW-MOV-31030 
480V Power   

P-721 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS DSW-MOV-

31030 MOV-31030 
480V Power   

P-722 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS PANEL PP-2H 

DSW-MOV-31040 
480V Power   

P-723 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS DSW-MOV-

31040 MOV-31040 
480V Power   

P-724 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS PANEL PP-2H 

DSW-MOV-31050 
480V Power   

P-725 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS DSW-MOV-

31050 MOV-31050 
480V Power   

P-726 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS PANEL PP-2H 

LCV-34081 
480V Power   

P-727 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS PANEL PP-2I 

MOV-20610 
480V Power   

P-728 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS PANEL PP-2I 

MOV-20710 
480V Power   

P-729 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS PANEL PP-2I 

MOV-20810 
480V Power   

P-730 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS PANEL PP-2I 

MOV-20910 
480V Power   
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P-731 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS PANEL PP-2I 

MOV-21010 
480V Power   

P-732 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS PANEL PP-2J 

EUH-15 (DAF-5)  
480V Power   

P-733 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS PANEL PP-2J 

EUH-16 (DAF-6)  
480V Power   

P-734 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS PANEL PP-2J 

EUH-17 (DAF-7)  
480V Power   

P-735 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS PANEL PP-2J 

EUH-18 (DAF-8)  
480V Power   

P-736 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS PANEL PP-2J 

EUH-19 (DAF-9)  
480V Power   

P-737 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS PANEL PP-2J EUH-34 (Upper Central 

Gallery-4)  
480V Power   

P-738 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS PANEL PP-2J EUH-35 (Upper Central 

Gallery-5)  
480V Power   

P-739 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS PANEL PP-2K 

EUH-1 (Filter-1)  
480V Power   

P-740 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS PANEL PP-2K 

EUH-2 (Filter-2)  
480V Power   

P-741 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS PANEL PP-2K 

EUH-3 (Filter-3)  
480V Power   

P-742 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS PANEL PP-2K 

EUH-4 (Filter-4)  
480V Power   
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P-743 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS PANEL PP-2K 

EUH-5 (Filter-5)  
480V Power   

P-744 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS PANEL PP-2K 

EUH-6 (Filter-6)  
480V Power   

P-745 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS PANEL PP-2K 

EUH-7 (Filter-7)  
480V Power   

P-746 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS PANEL PP-2K 

EUH-8 (Filter-8)  
480V Power   

P-747 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS PANEL PP-2K 

EUH-9 (Filter-9)  
480V Power   

P-748 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS PANEL PP-2K 

EUH-10 (Filter-10)  
480V Power   

P-749 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS PANEL PP-2L 

DSW-EF-01 (Hypo Rm) 
480V Power   

P-750 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS DSW-EF-01 

(Hypo Rm) EF-01 (Hypo Rm) 
480V Power   

P-751 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS PANEL PP-2L 

DSW-EF-02 (PACI Rm) 
480V Power   

P-752 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS DSW-EF-02 

(PACI Rm) EF-02 (PACI Rm) 
480V Power   

P-753 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS PANEL PP-2L 

DSW-EF-03 (PACI Rm) 
480V Power   

P-754 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS DSW-EF-03 

(PACI Rm) EF-03 (PACI Rm) 
480V Power   
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P-755 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS PANEL PP-2L 

DSW-EF-04 (Caustic Rm) 
480V Power   

P-756 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS DSW-EF-04 

(Caustic Rm) EF-04 (Caustic Rm) 
480V Power   

P-757 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS PANEL PP-2L DSW-EF-05 (Phos Acid 

Rm) 
480V Power   

P-758 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS DSW-EF-05 

(Phos Acid Rm) EF-05 (Phos Acid Rm) 
480V Power   

P-759 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS PANEL PP-2L 

DSW-EF-06 (PACI Rm) 
480V Power   

P-760 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS DSW-EF-06 

(PACI Rm) EF-06 (PACI Rm) 
480V Power   

P-761 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS PANEL PP-2L 

DSW-EF-07 (PACI Rm) 
480V Power   

P-762 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS DSW-EF-07 

(PACI Rm) EF-07 (PACI Rm) 
480V Power   

P-763 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS PANEL PP-2L DSW-EF-08 (Filter Room 

EF/RF) 
480V Power   

P-764 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS 

DSW-EF-08 
(Filter Room 

EF/RF) 
EF-08 (Filter Room 

EF/RF) 
480V Power   

P-765 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS PANEL PP-2M 

DSW-MOV-40120 
480V Power   

P-766 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS DSW-MOV-

40120 MOV-40120 
480V Power   
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P-767 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS PANEL PP-2M 

DSW-MOV-40220 
480V Power   

P-768 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS DSW-MOV-

40220 MOV-40220 
480V Power   

P-769 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS PANEL PP-2M 

DSW-MOV-40320 
480V Power   

P-770 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS DSW-MOV-

40320 MOV-40320 
480V Power   

P-771 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS PANEL PP-2M 

DSW-MOV-40420 
480V Power   

P-772 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS DSW-MOV-

40420 MOV-40420 
480V Power   

P-773 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS PANEL PP-2M 

DSW-MOV-40520 
480V Power   

P-774 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS DSW-MOV-

40520 MOV-40520 
480V Power   

P-775 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS PANEL PP-2M 

DSW-MOV-40620 
480V Power   

P-776 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS DSW-MOV-

40620 MOV-40620 
480V Power   

P-777 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS PANEL PP-2M 

DSW-MOV-40720 
480V Power   

P-778 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS DSW-MOV-

40720 MOV-40720 
480V Power   
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P-779 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS PANEL PP-2N 

DSW-MOV-40820 
480V Power   

P-780 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS DSW-MOV-

40820 MOV-40820 
480V Power   

P-781 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS PANEL PP-2N 

DSW-MOV-40920 
480V Power   

P-782 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS DSW-MOV-

40920 MOV-40920 
480V Power   

P-783 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS PANEL PP-2N 

DSW-MOV-41020 
480V Power   

P-784 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS DSW-MOV-

41020 MOV-41020 
480V Power   

P-785 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS PANEL PP-2N 

DSW-MOV-41120 
480V Power   

P-786 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS DSW-MOV-

41120 MOV-41120 
480V Power   

P-787 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS PANEL PP-2N 

DSW-MOV-41220 
480V Power   

P-788 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS DSW-MOV-

41220 MOV-41220 
480V Power   

P-789 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS PANEL PP-2N 

DSW-MOV-41320 
480V Power   

P-790 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS DSW-MOV-

41320 MOV-41320 
480V Power   
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P-791 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS PANEL PP-2N 

DSW-MOV-41420 
480V Power   

P-792 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS DSW-MOV-

41420 MOV-41420 
480V Power   

P-793 1 1/2" 
3 - #3 AWG 
W 1# 8GND 

RGS LP-457-TB LP-1-SAMPLE-TB 208V Power   

P-794 1 1/2" 
3 - #3 AWG 
W 1# 8GND 

RGS LP-457-TB LP-1-UPS-MOV-TB 208V Power   

P-795 1 1/2" 
3 - #3 AWG 
W 1# 8GND 

RGS LP-457-TB LP-2-UPS-MOV-TB 208V Power   

P-796 1 1/2" 
3 - #3 AWG 
W 1# 8GND 

RGS LP-457-TB LP-1-INSTR-TB 208V Power   

P-797 1 1/2" 
3 - #3 AWG 
W 1# 8GND 

RGS LP-457-TB LP-2-INSTR-TB 208V Power   

P-798 1 1/2" 
3 - #3 AWG 
W 1# 8GND 

RGS LP-457-TB LP-3-INSTR-TB 208V Power   

P-799 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS 

LP-1-SAMPLE-
TB 

DSW-P-10310 230V Power   

P-800 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS DSW-P-10310 P-10310 230V Power   

P-801 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS 

LP-1-SAMPLE-
TB 

DSW-P-10330 230V Power   

P-802 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS DSW-P-10330 P-10330 230V Power   

P-803 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS 

LP-1-SAMPLE-
TB 

DSW-P-42030 230V Power   

P-804 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS DSW-P-42030 P-42030 230V Power   
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P-805 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS 

LP-1-SAMPLE-
TB 

DSW-P-42040 230V Power   

P-806 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS DSW-P-42040 P-42040 230V Power   

P-807 3/4" 
2 - #12 
AWG W 

1#12 GND 

PVC Coated 
RGS 

LP-1-SAMPLE-
TB 

SKID-56120 230V Power   

P-808 3/4" 
2 - #12 
AWG W 

1#12 GND 

PVC Coated 
RGS 

LP-1-SAMPLE-
TB 

SKID-56130 230V Power   

P-809 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS 

LP-1-SAMPLE-
TB 

DSW-P-30010 230V Power   

P-810 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS DSW-P-30010 P-30010 230V Power   

P-811 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS 

LP-1-SAMPLE-
TB 

DSW-P-30020 230V Power   

P-812 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS DSW-P-30020 P-30020 230V Power   

P-813 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS 

LP-1-SAMPLE-
TB 

TP-01 (Room 2101) 120V Power   

P-814 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS 

LP-1-SAMPLE-
TB 

TP-01 (Room 2101) 120V Power   

P-815 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS 

LP-1-SAMPLE-
TB 

TP-01 (Room 2101) 120V Power   

P-816 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS 

LP-1-SAMPLE-
TB 

TP-01 (Room 2101) 120V Power   
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P-817 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS 

LP-1-SAMPLE-
TB 

TP-01 (Room 2100) 120V Power   

P-818 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS 

LP-1-SAMPLE-
TB 

TP-01 (Room 2100) 120V Power   

P-819 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS 

LP-1-UPS-MOV-
TB 

DSW-MOV-40160 230V Power   

P-820 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS 

DSW-MOV-
40160 

MOV-40160 230V Power   

P-821 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS 

LP-1-UPS-MOV-
TB 

DSW-MOV-40260 230V Power   

P-822 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS 

DSW-MOV-
40260 

MOV-40260 230V Power   

P-823 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS 

LP-1-UPS-MOV-
TB 

DSW-MOV-40360 230V Power   

P-824 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS 

DSW-MOV-
40360 

MOV-40360 230V Power   

P-825 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS 

LP-1-UPS-MOV-
TB 

DSW-MOV-40460 230V Power   

P-826 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS 

DSW-MOV-
40460 

MOV-40460 230V Power   

P-827 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS 

LP-1-UPS-MOV-
TB 

DSW-MOV-40560 230V Power   

P-828 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS 

DSW-MOV-
40560 

MOV-40560 230V Power   
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P-829 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS 

LP-1-UPS-MOV-
TB 

DSW-MOV-40660 230V Power   

P-830 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS 

DSW-MOV-
40660 

MOV-40660 230V Power   

P-831 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS 

LP-1-UPS-MOV-
TB 

DSW-MOV-40760 230V Power   

P-832 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS 

DSW-MOV-
40760 

MOV-40760 230V Power   

P-833 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS 

LP-1-UPS-MOV-
TB 

MOV-10110 
230V Power   

P-834 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS 

LP-1-UPS-MOV-
TB 

MOV-34060 
230V Power   

P-835 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS 

LP-2-UPS-MOV-
TB 

DSW-MOV-40860 230V Power   

P-836 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS 

DSW-MOV-
40860 

MOV-40860 230V Power   

P-837 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS 

LP-2-UPS-MOV-
TB 

DSW-MOV-40960 230V Power   

P-838 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS 

DSW-MOV-
40960 

MOV-40960 230V Power   

P-839 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS 

LP-2-UPS-MOV-
TB 

DSW-MOV-41060 230V Power   

P-840 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS 

DSW-MOV-
41060 

MOV-41060 230V Power   
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P-841 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS 

LP-2-UPS-MOV-
TB 

DSW-MOV-41160 230V Power   

P-842 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS 

DSW-MOV-
41160 

MOV-41160 230V Power   

P-843 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS 

LP-2-UPS-MOV-
TB 

DSW-MOV-41260 230V Power   

P-844 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS 

DSW-MOV-
41260 

MOV-41260 230V Power   

P-845 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS 

LP-2-UPS-MOV-
TB 

DSW-MOV-41360 230V Power   

P-846 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS 

DSW-MOV-
41360 

MOV-41360 230V Power   

P-847 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS 

LP-2-UPS-MOV-
TB 

DSW-MOV-41460 230V Power   

P-848 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS 

DSW-MOV-
41460 

MOV-41460 230V Power   

P-849 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS PANEL PP-1E 

MOV-10120 
230V Power   

P-850 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS PANEL PP-2H 

MOV-34090 
230V Power   

P-851 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS LP-1-INSTR-TB FIT-10111  120V Power   

P-852 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS LP-1-INSTR-TB FIT-10121  120V Power   
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P-853 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS LP-1-INSTR-TB AIT-10311  120V Power   

P-854 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS LP-1-INSTR-TB AIT-10312  120V Power   

P-855 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS LP-1-INSTR-TB AIT-10331  120V Power   

P-856 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS LP-1-INSTR-TB AIT-10332  120V Power   

P-857 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS LP-1-INSTR-TB AIT-10321  120V Power   

P-858 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS LP-1-INSTR-TB AIT-10322  120V Power   

P-859 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS LP-1-INSTR-TB AIT-10341  120V Power   

P-860 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS LP-1-INSTR-TB AIT-10342  120V Power   

P-861 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS LP-1-INSTR-TB AIT-30012  120V Power   

P-862 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS LP-1-INSTR-TB AIT-30022  120V Power   

P-863 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS LP-1-INSTR-TB FSL-33012  120V Power   

P-864 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS LP-1-INSTR-TB FSL-33022  120V Power   
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P-865 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS LP-1-INSTR-TB FSL-33032  120V Power   

P-866 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS LP-1-INSTR-TB FSL-33042  120V Power   

P-867 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS LP-1-INSTR-TB AIT-40104  120V Power   

P-868 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS LP-1-INSTR-TB FIT-40105  120V Power   

P-869 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS LP-1-INSTR-TB AIT-40204  120V Power   

P-870 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS LP-1-INSTR-TB FIT-40205  120V Power   

P-871 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS LP-1-INSTR-TB AIT-42041  120V Power   

P-872 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS LP-1-INSTR-TB AIT-42042  120V Power   

P-873 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS LP-1-INSTR-TB AIT-40304 120V Power   

P-874 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS LP-1-INSTR-TB FIT-40305 120V Power   

P-875 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS LP-1-INSTR-TB AIT-60506 120V Power   

P-876 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS LP-1-INSTR-TB RIO-FLT-A1 120V Power   
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P-877 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS LP-1-INSTR-TB RIO-FLT-B1 120V Power   

P-878 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS LP-2-INSTR-TB AIT-40404 120V Power   

P-879 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS LP-2-INSTR-TB AIT-40504 120V Power   

P-880 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS LP-2-INSTR-TB AIT-40604 120V Power   

P-881 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS LP-2-INSTR-TB AIT-40704 120V Power   

P-882 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS LP-2-INSTR-TB AIT-40804 120V Power   

P-883 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS LP-2-INSTR-TB AIT-40904 120V Power   

P-884 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS LP-2-INSTR-TB AIT-41004 120V Power   

P-885 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS LP-2-INSTR-TB AIT-41104 120V Power   

P-886 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS LP-2-INSTR-TB AIT-41204 120V Power   

P-887 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS LP-2-INSTR-TB FIT-40405 120V Power   

P-888 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS LP-2-INSTR-TB FIT-40505 120V Power   
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P-889 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS LP-2-INSTR-TB FIT-40605 120V Power   

P-890 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS LP-2-INSTR-TB FIT-40705 120V Power   

P-891 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS LP-2-INSTR-TB FIT-40805 120V Power   

P-892 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS LP-2-INSTR-TB FIT-40905 120V Power   

P-893 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS LP-2-INSTR-TB FIT-41005 120V Power   

P-894 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS LP-2-INSTR-TB FIT-41105 120V Power   

P-895 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS LP-2-INSTR-TB FIT-41205 120V Power   

P-896 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS LP-2-INSTR-TB FSL-10314 120V Power   

P-897 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS LP-2-INSTR-TB FSL-10334 120V Power   

P-898 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS LP-2-INSTR-TB LCS-42030 120V Power   

P-899 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS LP-2-INSTR-TB LCS-42040 120V Power   

P-900 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS LP-2-INSTR-TB AIT-46004 120V Power   
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P-901 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS LP-2-INSTR-TB FIT-60504 120V Power   

P-902 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS LP-2-INSTR-TB FIT-60505 120V Power   

P-903 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS LP-2-INSTR-TB AIT-60506 120V Power   

P-904 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS LP-2-INSTR-TB FSL-42053 120V Power   

P-905 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS LP-2-INSTR-TB FSL-42058 120V Power   

P-906 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS LP-2-INSTR-TB FSL-30014 120V Power   

P-907 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS LP-2-INSTR-TB FSL-30024 120V Power   

P-908 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS LP-3-INSTR-TB AIT-41304 120V Power   

P-909 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS LP-3-INSTR-TB AIT-41404 120V Power   

P-910 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS LP-3-INSTR-TB FIT-41305 120V Power   

P-911 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS LP-3-INSTR-TB FIT-41405 120V Power   

P-912 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS LP-3-INSTR-TB AIT-42061 120V Power   
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P-913 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS LP-3-INSTR-TB AIT-42062 120V Power   

P-914 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS LP-3-INSTR-TB FSL-10325 120V Power   

P-915 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS LP-3-INSTR-TB FSL-10345 120V Power   

P-916 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS LP-3-INSTR-TB FIT-46001 120V Power   

P-917 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS LP-3-INSTR-TB FIT-46002 120V Power   

P-918 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS LP-3-INSTR-TB 

LCS-EF-10 
120V Power   

P-919 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS LP-3-INSTR-TB 

DDC-04 
120V Power   

P-920 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS LP-3-INSTR-TB 

DDC-12 
120V Power   

P-921 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS LP-3-INSTR-TB 

ESD-07 
120V Power   

P-922 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS LP-3-INSTR-TB 

BMS-03 
120V Power   

P-923 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS LP-3-INSTR-TB 

DDC-09 
120V Power   

P-924 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS LP-3-INSTR-TB 

ESD-02 
120V Power   
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P-925 1 1/2" 
3 - #3 AWG 
W 1# 8GND 

RGS LP-471-TB LP-1-CHEM-TB 208V Power   

P-926 1 1/2" 
3 - #3 AWG 
W 1# 8GND 

RGS LP-471-TB LP-2-CHEM-TB 208V Power   

P-927 1 1/2" 
3 - #3 AWG 
W 1# 8GND 

RGS LP-471-TB LP-4-INSTR-TB 208V Power   

P-928 1 1/2" 
3 - #3 AWG 
W 1# 8GND 

RGS LP-471-TB LP-5-INSTR-TB 208V Power   

P-929 1 1/2" 
3 - #3 AWG 
W 1# 8GND 

RGS LP-471-TB LP-6-INSTR-TB 208V Power   

P-930 1 1/2" 
3 - #3 AWG 
W 1# 8GND 

RGS LP-471-TB LP-1-PLUMB-TB 208V Power   

P-931 3/4" 
2 - #12 
AWG W 

1#12 GND 

PVC Coated 
RGS 

LP-1-CHEM-TB P-51120 230V Power   

P-932 3/4" 
2 - #12 
AWG W 

1#12 GND 

PVC Coated 
RGS 

LP-1-CHEM-TB P-51130 230V Power   

P-933 3/4" 
2 - #12 
AWG W 

1#12 GND 

PVC Coated 
RGS 

LP-1-CHEM-TB P-51140 230V Power   

P-934 3/4" 
2 - #12 
AWG W 

1#12 GND 

PVC Coated 
RGS 

LP-1-CHEM-TB P-51150 230V Power   

P-935 3/4" 
2 - #12 
AWG W 

1#12 GND 

PVC 
Schedule 80 

LP-1-CHEM-TB P-52120 230V Power   

P-936 3/4" 
2 - #12 
AWG W 

1#12 GND 

PVC 
Schedule 80 

LP-1-CHEM-TB P-52130 230V Power   

P-937 3/4" 
2 - #12 
AWG W 

1#12 GND 

PVC 
Schedule 80 

LP-1-CHEM-TB P-52140 230V Power   

P-938 3/4" 
2 - #12 
AWG W 

1#12 GND 

PVC 
Schedule 80 

LP-1-CHEM-TB P-52150 230V Power   
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P-939 3/4" 
2 - #12 
AWG W 

1#12 GND 

PVC Coated 
RGS 

LP-1-CHEM-TB SKID-55120 120V Power   

P-940 3/4" 
2 - #12 
AWG W 

1#12 GND 

PVC Coated 
RGS 

LP-1-CHEM-TB SKID-55130 120V Power   

P-941 3/4" 
2 - #12 
AWG W 

1#12 GND 

PVC Coated 
RGS 

LP-1-CHEM-TB DSW-MX-55112 120V Power   

P-942 3/4" 
2 - #12 
AWG W 

1#12 GND 

PVC Coated 
RGS 

DSW-MX-55112 MX-55112 120V Power   

P-943 3/4" 
2 - #12 
AWG W 

1#12 GND 

PVC Coated 
RGS 

LP-1-CHEM-TB DSW-MX-55117 120V Power   

P-944 3/4" 
2 - #12 
AWG W 

1#12 GND 

PVC Coated 
RGS 

DSW-MX-55117 MX-55117 120V Power   

P-945 3/4" 
2 - #12 
AWG W 

1#12 GND 

PVC 
Schedule 80 

LP-2-CHEM-TB P-52160 230V Power   

P-946 3/4" 
2 - #12 
AWG W 

1#12 GND 

PVC 
Schedule 80 

LP-2-CHEM-TB P-52170 230V Power   

P-947 3/4" 
2 - #12 
AWG W 

1#12 GND 

PVC 
Schedule 80 

LP-2-CHEM-TB P-52180 230V Power   

P-948 3/4" 
2 - #12 
AWG W 

1#12 GND 

PVC 
Schedule 80 

LP-2-CHEM-TB P-52190 230V Power   

P-949 3/4" 
2 - #12 
AWG W 

1#12 GND 

PVC 
Schedule 80 

LP-2-CHEM-TB P-53120 230V Power   

P-950 3/4" 
2 - #12 
AWG W 

1#12 GND 

PVC 
Schedule 80 

LP-2-CHEM-TB P-53130 230V Power   
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P-951 3/4" 
2 - #12 
AWG W 

1#12 GND 

PVC 
Schedule 80 

LP-2-CHEM-TB P-53140 230V Power   

P-952 3/4" 
2 - #12 
AWG W 

1#12 GND 

PVC 
Schedule 80 

LP-2-CHEM-TB P-53150 230V Power   

P-953 3/4" 
2 - #12 
AWG W 

1#12 GND 

PVC 
Schedule 80 

LP-2-CHEM-TB P-54120 230V Power   

P-954 3/4" 
2 - #12 
AWG W 

1#12 GND 

PVC 
Schedule 80 

LP-2-CHEM-TB P-54130 230V Power   

P-955 3/4" 
2 - #12 
AWG W 

1#12 GND 

PVC 
Schedule 80 

LP-2-CHEM-TB P-54140 230V Power   

P-956 3/4" 
2 - #12 
AWG W 

1#12 GND 

PVC 
Schedule 80 

LP-2-CHEM-TB P-54150 230V Power   

P-957 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS LP-4-INSTR-TB LCS-51000 120V Power   

P-958 3/4" 
2 - #12 
AWG W 

1#12 GND 

PVC Coated 
RGS 

LP-4-INSTR-TB LSH-51012 120V Power   

P-959 3/4" 
2 - #12 
AWG W 

1#12 GND 

PVC Coated 
RGS 

LP-4-INSTR-TB LSH-51022 120V Power   

P-960 3/4" 
2 - #12 
AWG W 

1#12 GND 

PVC Coated 
RGS 

LP-4-INSTR-TB LSH-51032 120V Power   

P-961 3/4" 
2 - #12 
AWG W 

1#12 GND 

PVC Coated 
RGS 

LP-4-INSTR-TB LSH-51042 120V Power   

P-962 3/4" 
2 - #12 
AWG W 

1#12 GND 

PVC Coated 
RGS 

LP-4-INSTR-TB LSH-51101 120V Power   
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P-963 3/4" 
2 - #12 
AWG W 

1#12 GND 

PVC Coated 
RGS 

LP-4-INSTR-TB FSH-51102 120V Power   

P-964 3/4" 
2 - #12 
AWG W 

1#12 GND 

PVC Coated 
RGS 

LP-4-INSTR-TB LSH-51112 120V Power   

P-965 3/4" 
2 - #12 
AWG W 

1#12 GND 

PVC Coated 
RGS 

LP-4-INSTR-TB LCP-51120 120V Power   

P-966 3/4" 
2 - #12 
AWG W 

1#12 GND 

PVC Coated 
RGS 

LP-4-INSTR-TB LCP-51130 120V Power   

P-967 3/4" 
2 - #12 
AWG W 

1#12 GND 

PVC Coated 
RGS 

LP-4-INSTR-TB LCP-51140 120V Power   

P-968 3/4" 
2 - #12 
AWG W 

1#12 GND 

PVC Coated 
RGS 

LP-4-INSTR-TB LCP-51150 120V Power   

P-969 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS LP-4-INSTR-TB FSH-51001 120V Power   

P-970 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS LP-4-INSTR-TB LCS-56000 120V Power   

P-971 3/4" 
2 - #12 
AWG W 

1#12 GND 

PVC Coated 
RGS 

LP-4-INSTR-TB FSH-56102 120V Power   

P-972 3/4" 
2 - #12 
AWG W 

1#12 GND 

PVC Coated 
RGS 

LP-4-INSTR-TB LSH-56012 120V Power   

P-973 3/4" 
2 - #12 
AWG W 

1#12 GND 

PVC Coated 
RGS 

LP-4-INSTR-TB LSH-56022 120V Power   

P-974 3/4" 
2 - #12 
AWG W 

1#12 GND 

PVC Coated 
RGS 

LP-4-INSTR-TB LSH-56101 120V Power   
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P-975 3/4" 
2 - #12 
AWG W 

1#12 GND 

PVC Coated 
RGS 

LP-4-INSTR-TB LSH-56112 120V Power   

P-976 3/4" 
2 - #12 
AWG W 

1#12 GND 

PVC Coated 
RGS 

LP-4-INSTR-TB LCP-56120 120V Power   

P-977 3/4" 
2 - #12 
AWG W 

1#12 GND 

PVC Coated 
RGS 

LP-4-INSTR-TB LCP-56130 120V Power   

P-978 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS LP-4-INSTR-TB LCS-53000 120V Power   

P-979 3/4" 
2 - #12 
AWG W 

1#12 GND 

PVC 
Schedule 80 

LP-4-INSTR-TB LSH-53012 120V Power   

P-980 3/4" 
2 - #12 
AWG W 

1#12 GND 

PVC 
Schedule 80 

LP-4-INSTR-TB LSH-53022 120V Power   

P-981 3/4" 
2 - #12 
AWG W 

1#12 GND 

PVC 
Schedule 80 

LP-4-INSTR-TB FSH-53102 120V Power   

P-982 3/4" 
2 - #12 
AWG W 

1#12 GND 

PVC 
Schedule 80 

LP-4-INSTR-TB LSH-53101 120V Power   

P-983 3/4" 
2 - #12 
AWG W 

1#12 GND 

PVC 
Schedule 80 

LP-4-INSTR-TB LSH-53112 120V Power   

P-984 3/4" 
2 - #12 
AWG W 

1#12 GND 

PVC 
Schedule 80 

LP-4-INSTR-TB LCP-53120 120V Power   

P-985 3/4" 
2 - #12 
AWG W 

1#12 GND 

PVC 
Schedule 80 

LP-4-INSTR-TB LCP-53130 120V Power   

P-986 3/4" 
2 - #12 
AWG W 

1#12 GND 

PVC 
Schedule 80 

LP-4-INSTR-TB LCP-53140 120V Power   

La
st

 M
od

ifi
ed

: 0
2/

28
/2

02
4 

at
 1

0:
41

A
M

 E
S

T



 

90398-004/February 2024 26 24 16-96 Cable and Conduit Schedule 

P-987 3/4" 
2 - #12 
AWG W 

1#12 GND 

PVC 
Schedule 80 

LP-4-INSTR-TB LCP-53150 120V Power   

P-988 3/4" 
2 - #12 
AWG W 

1#12 GND 

PVC 
Schedule 80 

LP-5-INSTR-TB LCP-52120 120V Power   

P-989 3/4" 
2 - #12 
AWG W 

1#12 GND 

PVC 
Schedule 80 

LP-5-INSTR-TB LCP-52130 120V Power   

P-990 3/4" 
2 - #12 
AWG W 

1#12 GND 

PVC 
Schedule 80 

LP-5-INSTR-TB LCP-52140 120V Power   

P-991 3/4" 
2 - #12 
AWG W 

1#12 GND 

PVC 
Schedule 80 

LP-5-INSTR-TB LCP-52150 120V Power   

P-992 3/4" 
2 - #12 
AWG W 

1#12 GND 

PVC 
Schedule 80 

LP-5-INSTR-TB LCP-52160 120V Power   

P-993 3/4" 
2 - #12 
AWG W 

1#12 GND 

PVC 
Schedule 80 

LP-5-INSTR-TB LCP-52170 120V Power   

P-994 3/4" 
2 - #12 
AWG W 

1#12 GND 

PVC 
Schedule 80 

LP-5-INSTR-TB LCP-52180 120V Power   

P-995 3/4" 
2 - #12 
AWG W 

1#12 GND 

PVC 
Schedule 80 

LP-5-INSTR-TB LCP-52190 120V Power   

P-996 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS LP-5-INSTR-TB LCS-52000 120V Power   

P-997 3/4" 
2 - #12 
AWG W 

1#12 GND 

PVC 
Schedule 80 

LP-5-INSTR-TB LSH-52012 120V Power   

P-998 3/4" 
2 - #12 
AWG W 

1#12 GND 

PVC 
Schedule 80 

LP-5-INSTR-TB LSH-52022 120V Power   
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P-999 3/4" 
2 - #12 
AWG W 

1#12 GND 

PVC 
Schedule 80 

LP-5-INSTR-TB FSH-52101 120V Power   

P-1000 3/4" 
2 - #12 
AWG W 

1#12 GND 

PVC 
Schedule 80 

LP-5-INSTR-TB LSH-52102 120V Power   

P-1001 3/4" 
2 - #12 
AWG W 

1#12 GND 

PVC 
Schedule 80 

LP-5-INSTR-TB LSH-52112 120V Power   

P-1002 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS LP-5-INSTR-TB FSH-51002 120V Power   

P-1003 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS LP-5-INSTR-TB LCS-54000 120V Power   

P-1004 3/4" 
2 - #12 
AWG W 

1#12 GND 

PVC 
Schedule 80 

LP-5-INSTR-TB LSH-54012 120V Power   

P-1005 3/4" 
2 - #12 
AWG W 

1#12 GND 

PVC 
Schedule 80 

LP-5-INSTR-TB LSH-54022 120V Power   

P-1006 3/4" 
2 - #12 
AWG W 

1#12 GND 

PVC 
Schedule 80 

LP-5-INSTR-TB LSH-54032 120V Power   

P-1007 3/4" 
2 - #12 
AWG W 

1#12 GND 

PVC 
Schedule 80 

LP-5-INSTR-TB LSH-54042 120V Power   

P-1008 3/4" 
2 - #12 
AWG W 

1#12 GND 

PVC 
Schedule 80 

LP-5-INSTR-TB LSH-54052 120V Power   

P-1009 3/4" 
2 - #12 
AWG W 

1#12 GND 

PVC 
Schedule 80 

LP-5-INSTR-TB LSH-54112 120V Power   

P-1010 3/4" 
2 - #12 
AWG W 

1#12 GND 

PVC 
Schedule 80 

LP-5-INSTR-TB LSH-54101 120V Power   
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P-1011 3/4" 
2 - #12 
AWG W 

1#12 GND 

PVC 
Schedule 80 

LP-5-INSTR-TB FSH-54102 120V Power   

P-1012 3/4" 
2 - #12 
AWG W 

1#12 GND 

PVC 
Schedule 80 

LP-5-INSTR-TB LCP-54120 120V Power   

P-1013 3/4" 
2 - #12 
AWG W 

1#12 GND 

PVC 
Schedule 80 

LP-5-INSTR-TB LCP-54130 120V Power   

P-1014 3/4" 
2 - #12 
AWG W 

1#12 GND 

PVC 
Schedule 80 

LP-5-INSTR-TB LCP-54140 120V Power   

P-1015 3/4" 
2 - #12 
AWG W 

1#12 GND 

PVC 
Schedule 80 

LP-5-INSTR-TB LCP-54150 120V Power   

P-1016 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS LP-5-INSTR-TB RIO-MCC-1A 120V Power   

P-1017 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS LP-5-INSTR-TB RIO-MCC-1D 120V Power   

P-1018 3/4" 
2 - #12 
AWG W 

1#12 GND 

PVC 
Schedule 80 

LP-6-INSTR-TB FSL-52105 120V Power   

P-1019 3/4" 
2 - #12 
AWG W 

1#12 GND 

PVC 
Schedule 80 

LP-6-INSTR-TB FSL-52106 120V Power   

P-1020 3/4" 
2 - #12 
AWG W 

1#12 GND 

PVC 
Schedule 80 

LP-6-INSTR-TB FSL-52107 120V Power   

P-1021 3/4" 
2 - #12 
AWG W 

1#12 GND 

PVC 
Schedule 80 

LP-6-INSTR-TB FSL-52108 120V Power   

P-1022 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS LP-6-INSTR-TB FSH-51003 120V Power   
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P-1023 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS LP-6-INSTR-TB FSH-51004 120V Power   

P-1024 3/4" 
2 - #12 
AWG W 

1#12 GND 

PVC Coated 
RGS 

LP-6-INSTR-TB LSH-55101 120V Power   

P-1025 3/4" 
2 - #12 
AWG W 

1#12 GND 

PVC Coated 
RGS 

LP-6-INSTR-TB FSH-55102 120V Power   

P-1026 3/4" 
2 - #12 
AWG W 

1#12 GND 

PVC Coated 
RGS 

LP-6-INSTR-TB LCS-55112 120V Power   

P-1027 3/4" 
2 - #12 
AWG W 

1#12 GND 

PVC Coated 
RGS 

LP-6-INSTR-TB LCS-55117 120V Power   

P-1028 3/4" 
2 - #12 
AWG W 

1#12 GND 

PVC Coated 
RGS 

LP-6-INSTR-TB LCP-55120 120V Power   

P-1029 3/4" 
2 - #12 
AWG W 

1#12 GND 

PVC Coated 
RGS 

LP-6-INSTR-TB LCP-55130 120V Power   

P-1030 3/4" 
2 - #12 
AWG W 

1#12 GND 

PVC Coated 
RGS 

LP-6-INSTR-TB WIT-55111 120V Power   

P-1031 3/4" 
2 - #12 
AWG W 

1#12 GND 

PVC Coated 
RGS 

LP-6-INSTR-TB WIT-55117 120V Power   

P-1032 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS LP-6-INSTR-TB RIO-CHEM-A 120V Power   

P-1033 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS LP-6-INSTR-TB RIO-CHEM-B 120V Power   

P-1034 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS LP-6-INSTR-TB RIO-CHEM-C 120V Power   
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P-1035 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS LP-6-INSTR-TB FSL-42045 120V Power   

P-1036 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS LP-6-INSTR-TB FSL-42046 120V Power   

P-1037 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS LP-6-INSTR-TB FSL-42047 120V Power   

P-1038 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS LP-6-INSTR-TB FSL-42048 120V Power   

P-1039 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS LP-6-INSTR-TB FSH-70001 120V Power   

P-1040 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS LP-6-INSTR-TB FIT-34009 120V Power   

P-1041 3/4" 
2 - #12 
AWG W 

1#12 GND 

PVC 
Schedule 80 

LP-6-INSTR-TB LSH-54103 120V Power   

P-1042 3/4" 
2 - #12 
AWG W 

1#12 GND 

PVC 
Schedule 80 

LP-6-INSTR-TB FSH-54104 120V Power   

P-1043 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS LP-1-PLUMB FS (Room 2207) 120V Power   

P-1044 3/4" 
2 - #12 
AWG W 

1#12 GND 

PVC Coated 
RGS 

LP-1-PLUMB FS (Room 2210) 120V Power   

P-1045 3/4" 
2 - #12 
AWG W 

1#12 GND 

PVC Coated 
RGS 

LP-1-PLUMB FS (Room 2210) 120V Power   

P-1046 3/4" 
2 - #12 
AWG W 

1#12 GND 

PVC 
Schedule 80 

LP-1-PLUMB FS (Room 2212) 120V Power   
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P-1047 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS LP-1-PLUMB FS (Room 2209) 120V Power   

P-1048 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS LP-1-PLUMB FS (Room 2209) 120V Power   

P-1049 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS LP-1-PLUMB FS (Room 2209) 120V Power   

P-1050 3/4" 
2 - #12 
AWG W 

1#12 GND 

PVC 
Schedule 80 

LP-1-PLUMB FS (Room 2211) 120V Power   

P-1051 3/4" 
2 - #12 
AWG W 

1#12 GND 

PVC 
Schedule 80 

LP-1-PLUMB FS (Room 2211) 120V Power   

P-1052 3/4" 
2 - #12 
AWG W 

1#12 GND 

PVC Coated 
RGS 

LP-1-PLUMB FS (Room 2213) 120V Power   

P-1053 3/4" 
2 - #12 
AWG W 

1#12 GND 

PVC 
Schedule 80 

LP-1-PLUMB FS (Room 2214) 120V Power   

P-1054 3/4" 
2 - #12 
AWG W 

1#12 GND 

PVC 
Schedule 80 

LP-1-PLUMB FS (Room 2215) 120V Power   

P-1055 3/4" 
2 - #12 
AWG W 

1#12 GND 

PVC Coated 
RGS 

LP-1-PLUMB FS (Room 2216) 120V Power   

P-1056 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS LP-1-PLUMB TP-01 (Room 2202) 120V Power   

P-1057 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS LP-1-PLUMB TP-02 (Room 2202) 120V Power   

P-1058 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS LP-1-PLUMB TP-02 (Room 2206) 120V Power   
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P-1059 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS LP-1-PLUMB RCP-05 120V Power   

P-1060 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS LP-1-PLUMB RCP-06 120V Power   

P-1061 3/4" 
2 - #10 
AWG W 

1#10 GND 
RGS LP-1-PLUMB WH-06 208V Power   

P-1062 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS LP-1-PLUMB DSW-EF-10 120V Power   

P-1063 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS DSW-EF-10 EF-10 120V Power   

P-1064 1 1/2" 
3 - #3 AWG 
W 1#8 GND 

RGS LP-485-TB LP-2-SAMPLE-TB 208V Power   

P-1065 1 1/2" 
3 - #3 AWG 
W 1#8 GND 

RGS LP-485-TB LP-7-INSTR-TB 208V Power   

P-1066 1 1/2" 
3 - #3 AWG 
W 1#8 GND 

RGS LP-485-TB LP-1-HV-TB 208V Power   

P-1067 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS 

LP-2-SAMPLE-
TB 

DSW-P-10320 230V Power   

P-1068 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS DSW-P-10320 P-10320 230V Power   

P-1069 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS 

LP-2-SAMPLE-
TB 

DSW-P-10340 230V Power   

P-1070 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS DSW-P-10340 P-10340 230V Power   

P-1071 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS 

LP-2-SAMPLE-
TB 

STR-33051 120V Power   
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P-1072 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS 

LP-2-SAMPLE-
TB 

T-34030 120V Power   

P-1073 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS 

LP-2-SAMPLE-
TB 

T-34040 120V Power   

P-1074 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS LP-7-INSTR-TB FIT-34000 120V Power   

P-1075 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS LP-7-INSTR-TB FIT-45001 120V Power   

P-1076 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS LP-7-INSTR-TB FSL-10316 120V Power   

P-1077 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS LP-7-INSTR-TB FSL-10317 120V Power   

P-1078 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS LP-7-INSTR-TB RIO-DAF-A1 120V Power   

P-1079 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS LP-7-INSTR-TB RIO-DAF-B1 120V Power   

P-1080 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS LP-7-INSTR-TB RIO-DAF-A2 120V Power   

P-1081 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS LP-7-INSTR-TB RIO-DAF-B2 120V Power   

P-1082 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS LP-7-INSTR-TB RIO-FLT-A2 120V Power   

P-1083 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS LP-7-INSTR-TB RIO-FLT-B2 120V Power   
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P-1084 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS LP-7-INSTR-TB RIO-MCC-2A 120V Power   

P-1085 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS LP-7-INSTR-TB RIO-MCC-2D 120V Power   

P-1086 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS LP-7-INSTR-TB 

DDC-02 
120V Power   

P-1087 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS LP-7-INSTR-TB 

BMS-02 
120V Power   

P-1088 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS LP-7-INSTR-TB 

LCS-EF-11 
120V Power   

P-1089 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS LP-7-INSTR-TB 

DDC-03 
120V Power   

P-1090 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS LP-7-INSTR-TB 

LCS-EF-01 
120V Power   

P-1091 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS LP-7-INSTR-TB 

LCS-EF-03 
120V Power   

P-1092 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS LP-7-INSTR-TB 

LCS-EF-05 
120V Power   

P-1093 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS LP-7-INSTR-TB 

LCS-EF-08 
120V Power   

P-1094 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS LP-7-INSTR-TB 

LCS-EF-09 
120V Power   

P-1095 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS LP-7-INSTR-TB 

LCS-EF-07 
120V Power   

La
st

 M
od

ifi
ed

: 0
2/

28
/2

02
4 

at
 1

0:
41

A
M

 E
S

T



 

90398-004/February 2024 26 24 16-105 Cable and Conduit Schedule 

P-1096 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS LP-7-INSTR-TB 

LCS-EF-12 
120V Power   

P-1097 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS LP-7-INSTR-TB 

LCS-SF-01 
120V Power   

P-1098 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS LP-7-INSTR-TB 

LCS-EF-02 
120V Power   

P-1099 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS LP-7-INSTR-TB 

LCS-EF-04 
120V Power   

P-1100 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS LP-7-INSTR-TB 

LCS-EF-06 
120V Power   

P-1101 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS LP-7-INSTR-TB 

DDC-01 
120V Power   

P-1102 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS LP-1-HV-TB HV-1 120V Power   

P-1103 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS LP-1-HV-TB HV-2 120V Power 

  

P-1104 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS LP-1-HV-TB HV-3 120V Power 

  

P-1105 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS LP-1-HV-TB EWH-01 

208V Power   

P-1106 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS LP-1-HV-TB DSW-EF-11 120V Power 

  

P-1107 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS DSW-EF-11 EF-11 120V Power 
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P-1108 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS LP-1-HV-TB DSW-EF-12 120V Power 

  

P-1109 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS DSW-EF-12 EF-12 120V Power 

  

                

DWB & WWT C&C 

P-1110-A 5" 
3 - #600 

KCMIL W 
1#3/0 GND 

RGS ATS-1A-DWB MCC-4A 480V Power   

P-1110-B 5" 
3 - #600 

KCMIL W 
1#3/0 GND 

RGS ATS-1A-DWB MCC-4A 480V Power   

P-1110-C 5" 
3 - #600 

KCMIL W 
1#3/0 GND 

RGS ATS-1A-DWB MCC-4A 480V Power   

P-1111-A 5" 
3 - #600 

KCMIL W 
1#3/0 GND 

RGS ATS-1B-DWB MCC-4B 480V Power   

P-1111-B 5" 
3 - #600 

KCMIL W 
1#3/0 GND 

RGS ATS-1B-DWB MCC-4B 480V Power   

P-1111-C 5" 
3 - #600 

KCMIL W 
1#3/0 GND 

RGS ATS-1B-DWB MCC-4B 480V Power   

P-1112 3" 
3 - #350 

KCMIL W 
1#4 GND 

RGS MCC-4A CCP-60210 480V Power   

P-1113 3" 
3 - #350 

KCMIL W 
1#4 GND 

RGS CCP-60210 
CENT-60210 (MAIN 

DRIVE) 
480V Power   

P-1114 3" 
3 - #350 

KCMIL W 
1#4 GND 

RGS CCP-60210 
CENT-60210 (BACK 

DRIVE/HPU) 
480V Power   
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P-1115 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS MCC-4A DSW-CONV-60300 480V Power   

P-1116 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS 

DSW-CONV-
60300 

CONV-60300 480V Power   

P-1117 3/4" 
3 - #8 AWG 

W 1#10 
GND 

RGS 
MCC-4A/VFD-

60140 
DSW-P-60140 480V Power   

P-1118 3/4" 
3 - #8 AWG 

W 1#10 
GND 

RGS DSW-P-60140 P-60140 480V Power   

P-1119 2" 
3 - #3/0 

AWG W 1#6 
GND 

RGS MCC-4A PANEL PP-DW1 480V Power   

P-1120 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS 

MCC-4A/VFD-
EF-13 

DSW-EF-13 480V Power   

P-1121 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS DSW-EF-13 EF-13 480V Power   

P-1122 1 1/2" 
3 - #3 AWG 
W 1#8 GND 

RGS 
MCC-4A/VFD-

46010 
DSW-P-46010 480V Power   

P-1123 1 1/2" 
3 - #3 AWG 
W 1#8 GND 

RGS DSW-P-46010 P-46010 480V Power   

P-1124 1 1/2" 
3 - #3 AWG 
W 1#8 GND 

RGS 
MCC-4A/VFD-

46030 
DSW-P-46030 480V Power   

P-1125 1 1/2" 
3 - #3 AWG 
W 1#8 GND 

RGS DSW-P-46030 P-46030 480V Power   

P-1126 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS MCC-4A DSW-MX-46050 480V Power   

P-1127 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS DSW-MX-46050 MX-46050 480V Power   
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P-1128 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS 

MCC-4A/VFD-
60510 

DSW-P-60510 480V Power   

P-1129 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS DSW-P-60510 P-60510 480V Power   

P-1130 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS MCC-4A DSW-MX-60130 480V Power   

P-1131 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS DSW-MX-60130 MX-60130 480V Power   

P-1132 3" 
3 - #500 

KCMIL W 
1#3 GND 

RGS MCC-4A HV-04 480V Power   

P-1133 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS MCC-4A DSW-MX-60530 480V Power   

P-1134 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS DSW-MX-60530 MX-60530 480V Power   

P-1135 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS MCC-4A DSW-WH-07 480V Power   

P-1136 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS DSW-WH-06 WH-07 480V Power   

P-1137 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS MCC-4A DSW-EUH-57 480V Power   

P-1138 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS DSW-EUH-57 EUH-57 480V Power   

P-1139 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS MCC-4A DSW-EUH-56 480V Power   
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P-1140 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS DSW-EUH-56 EUH-56 480V Power   

P-1141 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS MCC-4A DSW-EUH-55 480V Power   

P-1142 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS DSW-EUH-55 EUH-55 480V Power   

P-1143 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS MCC-4A DSW-EUH-54 480V Power   

P-1144 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS DSW-EUH-54 EUH-54 480V Power   

P-1145 2" 
3 - #3/0 

AWG W 1#6 
GND 

RGS MCC-4A XFMER-LP-DW 480V Power   

P-1146 2" 
3 - #3/0 

AWG W 1#6 
GND 

RGS XFMER-LP-DW LP-DW 208V Power   

P-1147 3" 
3 - #350 

KCMIL W 
1#4 GND 

RGS MCC-4B CCP-60220 480V Power   

P-1148 3" 
3 - #350 

KCMIL W 
1#4 GND 

RGS CCP-60220 
CENT-60220 (MAIN 

DRIVE) 
480V Power   

P-1149 3" 
3 - #350 

KCMIL W 
1#4 GND 

RGS CCP-60220 
CENT-60220 (BACK 

DRIVE/HPU) 
480V Power   

P-1150 1" 
3 - #3 AWG 
W 1#8 GND 

RGS MCC-4B DSW-CRANE-60230 480V Power   

P-1151 1" 
3 - #3 AWG 
W 1#8 GND 

RGS 
DSW-CRANE-

60230 
CRANE-60230 480V Power   
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P-1152 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS MCC-4B DSW-CONV-60310 480V Power   

P-1153 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS 

DSW-CONV-
60310 

CONV-60310 480V Power   

P-1154 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS MCC-4B DSW-CONV-60320 480V Power   

P-1155 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS 

DSW-CONV-
60320 

CONV-60320 480V Power   

P-1156 3/4" 
3 - #8 AWG 

W 1#10 
GND 

RGS 
MCC-4B/VFD-

60160 
DSW-P-60160 480V Power   

P-1157 3/4" 
3 - #8 AWG 

W 1#10 
GND 

RGS DSW-P-60160 P-60160 480V Power   

P-1158 1 1/2" 
3 - #3 AWG 
W 1#8 GND 

RGS 
MCC-4B/VFD-

46020 
DSW-P-46020 480V Power   

P-1159 1 1/2" 
3 - #3 AWG 
W 1#8 GND 

RGS DSW-P-46020 P-46020 480V Power   

P-1160 1 1/2" 
3 - #3 AWG 
W 1#8 GND 

RGS 
MCC-4B/VFD-

46040 
DSW-P-46040 480V Power   

P-1161 1 1/2" 
3 - #3 AWG 
W 1#8 GND 

RGS DSW-P-46040 P-46040 480V Power   

P-1162 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS MCC-4B DSW-MX-46060 480V Power   

P-1163 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS DSW-MX-46060 MX-46060 480V Power   

P-1164 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS 

MCC-4B/VFD-
60520 

DSW-P-60520 480V Power   
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P-1165 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS DSW-P-60520 P-60520 480V Power   

P-1166 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS MCC-4B DSW-MX-60150 480V Power   

P-1167 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS DSW-MX-60150 MX-60150 480V Power   

P-1168 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS 

MCC-4B/VFD-
EF-14 

DSW-EF-14 480V Power   

P-1169 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS DSW-EF-14 EF-14 480V Power   

P-1170 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS MCC-4B DSW-MX-60540 480V Power   

P-1171 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS DSW-MX-60540 MX-60540 480V Power   

P-1172 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS MCC-4B DSW-EUH-58 480V Power   

P-1173 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS DSW-EUH-58 EUH-58 480V Power   

P-1174 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS MCC-4B DSW-EUH-59 480V Power   

P-1175 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS DSW-EUH-59 EUH-59 480V Power   

P-1176 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS MCC-4B DSW-EUH-60 480V Power   
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P-1177 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS DSW-EUH-60 EUH-60 480V Power   

P-1178 1 1/2" 
3 - #1/0 

AWG W 1#6 
GND 

RGS MCC-4B DSW-WH-08 480V Power   

P-1179 1 1/2" 
3 - #1/0 

AWG W 1#6 
GND 

RGS DSW-WH-08 WH-08 480V Power   

P-1180 2" 
3 - #3/0 

AWG W 1#6 
GND 

RGS MCC-4B PANEL PP-DW1 480V Power   

P-1181 2" 
3 - #3/0 

AWG W 1#6 
GND 

RGS MCC-4B XFMER-LP-DW 480V Power   

P-1182 2" 
3 - #3/0 

AWG W 1#6 
GND 

RGS XFMER-LP-DW LP-DW 208V Power   

P-1183 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS MCC-4B DSW-SP-02 480V Power   

P-1184 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS DSW-SP-02 SP-02 480V Power   

P-1185 3/4" 
3 - #10 
AWG W 

1#10 GND 
RGS MCC-4B DSW-VRF-06 480V Power   

P-1186 3/4" 
3 - #10 
AWG W 

1#10 GND 
RGS DSW-VRF-06 VRF-06 480V Power   

P-1187 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS 

PP-1-DW DSW-MOV-60115 
480V Power 

  

P-1188 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS DSW-MOV-

60115 MOV-60115 
480V Power 
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P-1189 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS 

PP-1-DW DSW-MOV-60125 
480V Power 

  

P-1190 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS DSW-MOV-

60125 MOV-60125 
480V Power 

  

P-1191 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS 

PP-1-DW 
Roll-Up Door (DWB - 

West side) 
480V Power 

  

P-1192 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS 

PP-1-DW 
Roll-Up Door (DWB - 

West side) 
480V Power 

  

P-1193 3/4" 
3 - #8 AWG 

W 1#10 
GND 

RGS 
PP-1-DW LCP-60300 

480V Power 
  

P-1194 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS 

PP-1-DW MOV-60311 
480V Power 

  

P-1195 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS 

PP-1-DW MOV-60312 
480V Power 

  

P-1196 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS 

PP-1-DW MOV-60321 
480V Power 

  

P-1197 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS 

PP-1-DW MOV-60322 
480V Power 

  

P-1198 1 1/2" 
3 - #3 AWG 
W 1#8 GND 

RGS 
LP-DW LP-1-DW 

208V Power 
  

P-1199 1 1/2" 
3 - #3 AWG 
W 1#8 GND 

RGS 
LP-DW LP-2-DW 

208V Power 
  

P-1200 1 1/2" 
3 - #3 AWG 
W 1#8 GND 

RGS 
LP-DW LP-3-DW 

208V Power 
  

P-1201 1 1/2" 
3 - #3 AWG 
W 1#8 GND 

RGS 
LP-DW LP-4-DW 

208V Power 
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P-1202 1 1/2" 
3 - #3 AWG 
W 1#8 GND 

RGS 
LP-DW LP-INSTR-DW 

208V Power 
  

P-1203 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS 

LP-1-DW 
MX-60425 120V Power   

P-1204 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS 

LP-1-DW 
MX-60465 120V Power   

P-1205 3/4" 
2 - #8 AWG 

W 1#10 
GND 

RGS 
LP-1-DW 

SKID-60430 120V Power   

P-1206 3/4" 
2 - #8 AWG 

W 1#10 
GND 

RGS 
LP-1-DW 

SKID-60470 (STANDBY) 120V Power   

P-1207 3/4" 
2 - #8 AWG 

W 1#10 
GND 

RGS 
LP-1-DW 

P-60410 120V Power   

P-1208 3/4" 
2 - #8 AWG 

W 1#10 
GND 

RGS 
LP-1-DW 

P-60450 (STANDBY) 120V Power   

P-1209 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS 

LP-1-DW 
WE-60421 120V Power   

P-1210 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS 

LP-1-DW 
WE-60461 120V Power   

P-1211 3/4" 
2 - #10 
AWG W 

1#10 GND 
RGS 

LP-1-DW 
CCP-60210 120V Power   

P-1212 3/4" 
2 - #10 
AWG W 

1#10 GND 
RGS 

LP-1-DW 
CCP-60220 (STANDBY) 120V Power   

P-1213 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS 

LP-2-DW 
FCU-57 208V Power   
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P-1214 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS 

LP-2-DW 
FCU-58 208V Power   

P-1215 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS 

LP-2-DW 
FCU-59 208V Power   

P-1216 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS 

LP-2-DW 
FCU-60 208V Power   

P-1217 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS 

LP-2-DW 
FCU-61 208V Power   

P-1218 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS 

LP-2-DW 
FCU-62 208V Power   

P-1219 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS 

LP-2-DW 
BC-06 208V Power   

P-1220 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS 

LP-2-DW 
RCP-06 120V Power   

P-1221 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS 

LP-2-DW 
RCP-07 120V Power   

P-1222 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS 

LP-2-DW 
HV-4 120V Power   

P-1223 3/4" 
3 - #12 
AWG W 

1#12 GND 
RGS 

LP-2-DW 
TP-02 120V Power   

P-1224 3/4" 
2 - #10 
AWG W 

1#10 GND 
RGS 

LP-2-DW 
WH-08 208V Power   

P-1225 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS 

LP-2-DW 
EF-15 120V Power   
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P-1226 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS 

LP-2-DW 
EF-16 120V Power   

P-1227 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS 

LP-2-DW 
SP-02 120V Power   

P-1228 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS 

LP-INSTR-DW TSH-60140 
120V Power 

  

P-1229 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS 

LP-INSTR-DW TSH-60160 
120V Power 

  

P-1230 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS 

LP-INSTR-DW FIT-60201 
120V Power 

  

P-1231 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS 

LP-INSTR-DW FIT-60202 
120V Power 

  

P-1232 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS 

LP-INSTR-DW FIT-60301 
120V Power 

  

P-1233 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS 

LP-INSTR-DW FIT-60401 
120V Power 

  

P-1234 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS 

LP-INSTR-DW LCS-60425 
120V Power 

  

P-1235 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS 

LP-INSTR-DW LCS-60465 
120V Power 

  

P-1236 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS 

LP-INSTR-DW WIT-60421 
120V Power 

  

P-1237 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS 

LP-INSTR-DW WIT-60461 
120V Power 
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P-1238 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS 

LP-INSTR-DW LCP-60430 
120V Power 

  

P-1239 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS 

LP-INSTR-DW LCP-60470 
120V Power 

  

P-1240 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS 

LP-INSTR-DW RIO-RESIDUALS 
120V Power 

  

P-1241 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS 

LP-INSTR-DW AIT-60203 
120V Power 

  

P-1242 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS 

LP-INSTR-DW AIT-60204 
120V Power 

  

P-1243 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS 

LP-INSTR-DW LCS-EF-13 
120V Power 

  

P-1244 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS 

LP-INSTR-DW LCS-EF-14 
120V Power 

  

P-1245 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS 

LP-INSTR-DW LCS-EF-16 
120V Power 

  

P-1246 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS 

LP-INSTR-DW DDC-14 
120V Power 

  

P-1247 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS 

LP-INSTR-DW DDC-08 
120V Power 

  

P-1248 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS 

LP-INSTR-DW LCS-EF-15 
120V Power 

  

P-1249 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS LP-UPS-EMER-

1-DW EM/EXIT LTG - EL. 450 
120V Power 
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P-1250 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS LP-UPS-EMER-

1-DW 
EM/EXIT LTG - EL. 

464.50 
120V Power 

  

P-1251 3/4" 
2 - #12 
AWG W 

1#12 GND 
RGS LP-UPS-EMER-

1-DW 
EM/EXIT LTG - EL. 

484.50 
120V Power 

  

 

 

CABLE AND CONDUIT SCHEDULE - WEST PARISH WTF 

              

CONDUIT 
NO. SIZE CABLE 

CONDUIT 
TYPE FROM TO REMARKS 

              

OUTDOOR C&C 

C-001 4" 
SINGLE 
MODE 
FIBER 

PVC 
Schedule 40 

SWGR-02-A ATS-1A 
  

C-002 4" 
SINGLE 
MODE 
FIBER 

PVC 
Schedule 40 

RAPID 
SAND 

FILTER 
BUILDING ADMIN BUILDING 

  

C-003 1" 8 #14 
PVC 

Schedule 40 
RIO-MCC-

2D SLS-01 
  

C-004 1" 8 #14 
PVC 

Schedule 40 
RIO-MCC-

2D SLS-02 
  

C-005 4" 
SINGLE 
MODE 
FIBER 

PVC 
Schedule 40 

EXISTING 
POLE  

ADMIN BUILDING   

C-006 1" 
SINGLE 
MODE 
FIBER 

PVC 
Schedule 40 

ADMIN 
BUILDING  

GATE 3   
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C-007 1" 
SINGLE 
MODE 
FIBER 

PVC 
Schedule 40 

ADMIN 
BUILDING  

GATE 2   

C-008 2" 
SINGLE 
MODE 
FIBER 

PVC 
Schedule 40 

DEWATERI
NG 

BUILDING 
WASTE WASHWATER 

TANK (WWT) 
  

C-DB-10A-
SPARE-A 

4" SPARE 
PVC 

Schedule 40 SWGR-02-A ATS-1A 
  

C-DB-14-
SPARE-A 

4" SPARE 
PVC 

Schedule 40 

RAPID 
SAND 

FILTER 
BUILDING ADMIN BUILDING 

  

C-DB-18-
SPARE-A 

4" SPARE 
PVC 

Schedule 40 
EXISTING 

POLE  
ADMIN BUILDING   

      
PVC 

Schedule 40       

ADMIN C&C 

C-009 3/4" 
CAT 6 
CABLE 

RGS 
NETWORK 
SERVER 

RACK 
PLC-TRAIN-A   

C-010 3/4" 
CAT 6 
CABLE 

RGS 
NETWORK 
SERVER 

RACK 
PLC-TRAIN-B   

C-011 3/4" 
CAT 6 
CABLE 

RGS 
NETWORK 
SERVER 

RACK 
PLC-BOP   

C-012 3/4" 
SINGLE 
MODE 
FIBER 

RGS 
NETWORK 
SERVER 

RACK 
RIO-WQSB   

C-013 3/4" 
SINGLE 
MODE 
FIBER 

RGS 
NETWORK 
SERVER 

RACK 
RIO-WQTH   

C-014 3/4" 
SINGLE 
MODE 
FIBER 

RGS 
NETWORK 
SERVER 

RACK 
CENT-PLC-001   
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C-015 3/4" 
SINGLE 
MODE 
FIBER 

RGS 
NETWORK 
SERVER 

RACK 
CENT-PLC-002   

C-016 3/4" 
SINGLE 
MODE 
FIBER 

RGS 
NETWORK 
SERVER 

RACK 
EDV-CP   

C-017 3/4" 
SINGLE 
MODE 
FIBER 

RGS 
NETWORK 
SERVER 

RACK 
CLEARWELL-CP   

C-018 3/4" 
SINGLE 
MODE 
FIBER 

RGS 
NETWORK 
SERVER 

RACK 

EXISTING SCADA SYSTEM 
FAST SAND FILTER 

BUILDING 
  

C-019 3/4" 
SINGLE 
MODE 
FIBER 

RGS 
NETWORK 
SERVER 

RACK OWS-BOP 
  

C-020 3/4" 2 #14 RGS 
RIO-DAF-

B2 FIRE ALARM PANEL XA-70410 

C-021 3/4" 2 #14 RGS 
RIO-DAF-

B2 HVAC CONTROL PANEL XA-TBD 

C-022 3/4" 2 #14 RGS 
RIO-DAF-

B2 
FSH-70001 FAH-70001 

C-023 3/4" 2 #14 RGS LCS-70740 LSH-70742   

              

TB C&C 

C-024 3/4" 
SINGLE 
MODE 
FIBER 

RGS 
PLC-

TRAIN-A 
RIO-DAF-A1   

C-025 3/4" 
SINGLE 
MODE 
FIBER 

RGS 
PLC-

TRAIN-A 
RIO-FLT-A1   

C-026 3/4" 
SINGLE 
MODE 
FIBER 

RGS 
PLC-

TRAIN-A 
RIO-DAF-A2   
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C-027 3/4" 
SINGLE 
MODE 
FIBER 

RGS 
PLC-

TRAIN-A 
RIO-FLT-A2   

C-028 3/4" 
SINGLE 
MODE 
FIBER 

RGS 
PLC-

TRAIN-B 
RIO-DAF-B1   

C-029 3/4" 
SINGLE 
MODE 
FIBER 

RGS 
PLC-

TRAIN-B 
RIO-FLT-B1   

C-030 3/4" 
SINGLE 
MODE 
FIBER 

RGS 
PLC-

TRAIN-B 
RIO-DAF-B2   

C-031 3/4" 
SINGLE 
MODE 
FIBER 

RGS 
PLC-

TRAIN-B 
RIO-FLT-B2   

C-032 3/4" 
SINGLE 
MODE 
FIBER 

RGS PLC-BOP RIO-CHEM-A   

C-033 3/4" 
SINGLE 
MODE 
FIBER 

RGS PLC-BOP RIO-CHEM-B   

C-034 3/4" 
SINGLE 
MODE 
FIBER 

RGS PLC-BOP RIO-CHEM-C   

C-035 3/4" 
SINGLE 
MODE 
FIBER 

RGS PLC-BOP RIO-MCC-1D   

C-036 3/4" 
SINGLE 
MODE 
FIBER 

RGS PLC-BOP RIO-MCC-2D   

C-037 3/4" 
CAT 6 
CABLE 

RGS 
RIO-MCC-

1D 
RIO-MCC-1A   

C-038 3/4" 
CAT 6 
CABLE 

RGS 
RIO-MCC-

2D 
RIO-MCC-2A   

C-039 1" 12 #14 RGS 
RIO-DAF-

B2 
MOV-10120 

ZSH-10120, ZSL-10120, YN-10120, YA-
10120, ZCH-10120, ZCL-10120 
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C-040 3/4" 
SINGLE 
MODE 
FIBER 

RGS 
RIO-DAF-

A1 
OWS-DAF-A1 

  

C-041 3/4" 
SINGLE 
MODE 
FIBER 

RGS 
RIO-DAF-

B1 
OWS-DAF-B1 

  

C-042 3/4" 
SINGLE 
MODE 
FIBER 

RGS RIO-FLT-A2 
OWS-FLT-A2 

  

C-043 3/4" 
SINGLE 
MODE 
FIBER 

RGS RIO-FLT-B2 
OWS-FLT-B2 

  

C-044 3/4" 
SINGLE 
MODE 
FIBER 

RGS 
RIO-CHEM-

A 
OWP-CHEM 

  

C-045 3/4" 2 #14 RGS MOV-10120 LCS-10120   

C-046 1" 12 #14 RGS 
RIO-DAF-

A2 
MOV-10110 

ZSH-10110, ZSL-10110, YN-10110, YA-
10110, ZCH-10110, ZCL-10110 

C-047 3/4" 2 #14 RGS MOV-10110 LCS-10110   

C-048 3/4" 4 #14 RGS LCS-10310 P-10310   

C-049 3/4" 4 #14 RGS LCS-10330 P-10330   

C-050 3/4" 2 #14 RGS 
RIO-DAF-

A2 
FSL-10314   

C-051 3/4" 2 #14 RGS 
RIO-DAF-

B2 
FSL-10334   

C-052 3/4" 6 #14 RGS 
RIO-DAF-

A2 
FCV-10111 ZSL-10111, YN-10111, YA-10111 

C-053 3/4" 2 #14 RGS FCV-10111 LCS-10111   

C-054 3/4" 6 #14 RGS 
RIO-DAF-

B2 
FCV-10121 ZSL-10121, YN-10121, YA-10121 

C-055 3/4" 2 #14 RGS FCV-10121 LCS-10121   

C-056 3/4" 4 #14 RGS 
RIO-DAF-

A2 
ZSO-10313 ZSO-10313, ZSC-10313 

C-057 3/4" 4 #14 RGS 
RIO-DAF-

B2 
ZSO-10314 ZSO-10314, ZSC-10314 
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C-058 3/4" 4 #14 RGS 
RIO-DAF-

A2 
ZSO-10311 ZSO-10311, ZSC-10311 

C-059 3/4" 4 #14 RGS 
RIO-DAF-

B2 
ZSO-10312 ZSO-10312, ZSC-10312 

C-060 3/4" 2 #14 RGS 
RIO-DAF-

A2 
FSL-10316 FAL-10316 

C-061 3/4" 2 #14 RGS 
RIO-DAF-

B2 
FSL-10317 FAL-10317 

C-062 3/4" 4 #14 RGS LCS-10320 P-10320   

C-063 3/4" 4 #14 RGS LCS-10340 P-10340   

C-064 3/4" 2 #14 RGS 
RIO-DAF-

A2 
FSL-10325 FAH-10325 

C-065 3/4" 2 #14 RGS 
RIO-DAF-

B2 
FSL-10345 FAL-10345 

C-066 1" 12 #14 RGS 
RIO-DAF-

A1 
MOV-20110 

ZSH-A, ZSL-A, YN-A, YA-A, ZCH-A, 
ZCL-A 

C-067 1" 12 #14 RGS 
RIO-DAF-

A1 
MOV-20210 

ZSH-A, ZSL-A, YN-A, YA-A, ZCH-A, 
ZCL-A 

C-068 1" 12 #14 RGS 
RIO-DAF-

A1 
MOV-20310 

ZSH-A, ZSL-A, YN-A, YA-A, ZCH-A, 
ZCL-A 

C-069 1" 12 #14 RGS 
RIO-DAF-

A2 
MOV-20410 

ZSH-A, ZSL-A, YN-A, YA-A, ZCH-A, 
ZCL-A 

C-070 1" 12 #14 RGS 
RIO-DAF-

A2 
MOV-20510 

ZSH-A, ZSL-A, YN-A, YA-A, ZCH-A, 
ZCL-A 

C-071 1" 12 #14 RGS 
RIO-DAF-

B1 
MOV-20610 

ZSH-A, ZSL-A, YN-A, YA-A, ZCH-A, 
ZCL-A 

C-072 1" 12 #14 RGS 
RIO-DAF-

B1 
MOV-20710 

ZSH-A, ZSL-A, YN-A, YA-A, ZCH-A, 
ZCL-A 

C-073 1" 12 #14 RGS 
RIO-DAF-

B1 
MOV-20810 

ZSH-A, ZSL-A, YN-A, YA-A, ZCH-A, 
ZCL-A 

C-074 1" 12 #14 RGS 
RIO-DAF-

B2 
MOV-20910 

ZSH-A, ZSL-A, YN-A, YA-A, ZCH-A, 
ZCL-A 

C-075 1" 12 #14 RGS 
RIO-DAF-

B2 
MOV-21010 

ZSH-A, ZSL-A, YN-A, YA-A, ZCH-A, 
ZCL-A 
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C-076 3/4" 8 #14 RGS 
RIO-MCC-

2D 
VFD-20120 YSH-B, YN-B, YA-B, YCH-B 

C-077 3/4" 8 #14 RGS 
RIO-MCC-

2D 
VFD-20220 YSH-B, YN-B, YA-B, YCH-B 

C-078 3/4" 8 #14 RGS 
RIO-MCC-

2D 
VFD-20320 YSH-B, YN-B, YA-B, YCH-B 

C-079 3/4" 8 #14 RGS 
RIO-MCC-

2D 
VFD-20420 YSH-B, YN-B, YA-B, YCH-B 

C-080 3/4" 8 #14 RGS 
RIO-MCC-

2D 
VFD-20520 YSH-B, YN-B, YA-B, YCH-B 

C-081 3/4" 8 #14 RGS 
RIO-MCC-

2D 
VFD-20620 YSH-B, YN-B, YA-B, YCH-B 

C-082 3/4" 8 #14 RGS 
RIO-MCC-

2D 
VFD-20720 YSH-B, YN-B, YA-B, YCH-B 

C-083 3/4" 8 #14 RGS 
RIO-MCC-

2D 
VFD-20820 YSH-B, YN-B, YA-B, YCH-B 

C-084 3/4" 8 #14 RGS 
RIO-MCC-

2D 
VFD-20920 YSH-B, YN-B, YA-B, YCH-B 

C-085 3/4" 8 #14 RGS 
RIO-MCC-

2D 
VFD-21020 YSH-B, YN-B, YA-B, YCH-B 

C-086 3/4" 8 #14 RGS VFD-20120 FLOC-20120   

C-087 3/4" 8 #14 RGS VFD-20220 FLOC-20220   

C-088 3/4" 8 #14 RGS VFD-20320 FLOC-20320   

C-089 3/4" 8 #14 RGS VFD-20420 FLOC-20420   

C-090 3/4" 8 #14 RGS VFD-20520 FLOC-20520   

C-091 3/4" 8 #14 RGS VFD-20620 FLOC-20620   

C-092 3/4" 8 #14 RGS VFD-20720 FLOC-20720   

C-093 3/4" 8 #14 RGS VFD-20820 FLOC-20820   

C-094 3/4" 8 #14 RGS VFD-20920 FLOC-20920   

C-095 3/4" 8 #14 RGS VFD-21020 FLOC-21020   

C-096 3/4" 8 #14 RGS 
RIO-MCC-

2D 
VFD-20130 YSH-C, YN-C, YA-C, YCH-C 

C-097 3/4" 8 #14 RGS 
RIO-MCC-

2D 
VFD-20230 YSH-C, YN-C, YA-C, YCH-C 
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C-098 3/4" 8 #14 RGS 
RIO-MCC-

2D 
VFD-20330 YSH-C, YN-C, YA-C, YCH-C 

C-099 3/4" 8 #14 RGS 
RIO-MCC-

2D 
VFD-20430 YSH-C, YN-C, YA-C, YCH-C 

C-100 3/4" 8 #14 RGS 
RIO-MCC-

2D 
VFD-20530 YSH-C, YN-C, YA-C, YCH-C 

C-101 3/4" 8 #14 RGS 
RIO-MCC-

2D 
VFD-20630 YSH-C, YN-C, YA-C, YCH-C 

C-102 3/4" 8 #14 RGS 
RIO-MCC-

2D 
VFD-20730 YSH-C, YN-C, YA-C, YCH-C 

C-103 3/4" 8 #14 RGS 
RIO-MCC-

2D 
VFD-20830 YSH-C, YN-C, YA-C, YCH-C 

C-104 3/4" 8 #14 RGS 
RIO-MCC-

2D 
VFD-20930 YSH-C, YN-C, YA-C, YCH-C 

C-105 3/4" 8 #14 RGS 
RIO-MCC-

2D 
VFD-21030 YSH-C, YN-C, YA-C, YCH-C 

C-106 3/4" 8 #14 RGS VFD-20130 FLOC-20130   

C-107 3/4" 8 #14 RGS VFD-20230 FLOC-20230   

C-108 3/4" 8 #14 RGS VFD-20330 FLOC-20330   

C-109 3/4" 8 #14 RGS VFD-20430 FLOC-20430   

C-110 3/4" 8 #14 RGS VFD-20530 FLOC-20530   

C-111 3/4" 8 #14 RGS VFD-20630 FLOC-20630   

C-112 3/4" 8 #14 RGS VFD-20730 FLOC-20730   

C-113 3/4" 8 #14 RGS VFD-20830 FLOC-20830   

C-114 3/4" 8 #14 RGS VFD-20930 FLOC-20930   

C-115 3/4" 8 #14 RGS VFD-21030 FLOC-21030   

C-116 1" 12 #14 RGS 
RIO-DAF-

A1 
MOV-30110 

ZSH-E, ZSL-E, YN-E, YA-E, ZCH-E, 
ZCL-E 

C-117 1" 12 #14 RGS 
RIO-DAF-

A1 
MOV-30210 

ZSH-E, ZSL-E, YN-E, YA-E, ZCH-E, 
ZCL-E 

C-118 1" 12 #14 RGS 
RIO-DAF-

A1 
MOV-30310 

ZSH-E, ZSL-E, YN-E, YA-E, ZCH-E, 
ZCL-E 

C-119 1" 12 #14 RGS 
RIO-DAF-

A2 
MOV-30410 

ZSH-E, ZSL-E, YN-E, YA-E, ZCH-E, 
ZCL-E 
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C-120 1" 12 #14 RGS 
RIO-DAF-

A2 
MOV-30510 

ZSH-E, ZSL-E, YN-E, YA-E, ZCH-E, 
ZCL-E 

C-121 1" 12 #14 RGS 
RIO-DAF-

B1 
MOV-30610 

ZSH-E, ZSL-E, YN-E, YA-E, ZCH-E, 
ZCL-E 

C-122 1" 12 #14 RGS 
RIO-DAF-

B1 
MOV-30710 

ZSH-E, ZSL-E, YN-E, YA-E, ZCH-E, 
ZCL-E 

C-123 1" 12 #14 RGS 
RIO-DAF-

B1 
MOV-30810 

ZSH-E, ZSL-E, YN-E, YA-E, ZCH-E, 
ZCL-E 

C-124 1" 12 #14 RGS 
RIO-DAF-

B2 
MOV-30910 

ZSH-E, ZSL-E, YN-E, YA-E, ZCH-E, 
ZCL-E 

C-125 1" 12 #14 RGS 
RIO-DAF-

B2 
MOV-31010 

ZSH-E, ZSL-E, YN-E, YA-E, ZCH-E, 
ZCL-E 

C-126 1" 12 #14 RGS 
RIO-DAF-

A1 
MOV-30120 

ZSH-F, ZSL-F, YN-F, YA-F, ZCH-F, 
ZCL-F 

C-127 1" 12 #14 RGS 
RIO-DAF-

A1 
MOV-30220 

ZSH-F, ZSL-F, YN-F, YA-F, ZCH-F, 
ZCL-F 

C-128 1" 12 #14 RGS 
RIO-DAF-

A1 
MOV-30320 

ZSH-F, ZSL-F, YN-F, YA-F, ZCH-F, 
ZCL-F 

C-129 1" 12 #14 RGS 
RIO-DAF-

A2 
MOV-30420 

ZSH-F, ZSL-F, YN-F, YA-F, ZCH-F, 
ZCL-F 

C-130 1" 12 #14 RGS 
RIO-DAF-

A2 
MOV-30520 

ZSH-F, ZSL-F, YN-F, YA-F, ZCH-F, 
ZCL-F 

C-131 1" 12 #14 RGS 
RIO-DAF-

B1 
MOV-30620 

ZSH-F, ZSL-F, YN-F, YA-F, ZCH-F, 
ZCL-F 

C-132 1" 12 #14 RGS 
RIO-DAF-

B1 
MOV-30720 

ZSH-F, ZSL-F, YN-F, YA-F, ZCH-F, 
ZCL-F 

C-133 1" 12 #14 RGS 
RIO-DAF-

B1 
MOV-30820 

ZSH-F, ZSL-F, YN-F, YA-F, ZCH-F, 
ZCL-F 

C-134 1" 12 #14 RGS 
RIO-DAF-

B2 
MOV-30920 

ZSH-F, ZSL-F, YN-F, YA-F, ZCH-F, 
ZCL-F 

C-135 1" 12 #14 RGS 
RIO-DAF-

B2 
MOV-31020 

ZSH-F, ZSL-F, YN-F, YA-F, ZCH-F, 
ZCL-F 

C-136 1" 12 #14 RGS 
RIO-DAF-

A1 
MOV-30130 

ZSH-G, ZSL-G, YN-G, YA-G, ZCH-G, 
ZCL-G 

C-137 1" 12 #14 RGS 
RIO-DAF-

A1 
MOV-30230 

ZSH-G, ZSL-G, YN-G, YA-G, ZCH-G, 
ZCL-G 
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C-138 1" 12 #14 RGS 
RIO-DAF-

A1 
MOV-30330 

ZSH-G, ZSL-G, YN-G, YA-G, ZCH-G, 
ZCL-G 

C-139 1" 12 #14 RGS 
RIO-DAF-

A2 
MOV-30430 

ZSH-G, ZSL-G, YN-G, YA-G, ZCH-G, 
ZCL-G 

C-140 1" 12 #14 RGS 
RIO-DAF-

A2 
MOV-30530 

ZSH-G, ZSL-G, YN-G, YA-G, ZCH-G, 
ZCL-G 

C-141 1" 12 #14 RGS 
RIO-DAF-

B1 
MOV-30630 

ZSH-G, ZSL-G, YN-G, YA-G, ZCH-G, 
ZCL-G 

C-142 1" 12 #14 RGS 
RIO-DAF-

B1 
MOV-30730 

ZSH-G, ZSL-G, YN-G, YA-G, ZCH-G, 
ZCL-G 

C-143 1" 12 #14 RGS 
RIO-DAF-

B1 
MOV-30830 

ZSH-G, ZSL-G, YN-G, YA-G, ZCH-G, 
ZCL-G 

C-144 1" 12 #14 RGS 
RIO-DAF-

B2 
MOV-30930 

ZSH-G, ZSL-G, YN-G, YA-G, ZCH-G, 
ZCL-G 

C-145 1" 12 #14 RGS 
RIO-DAF-

B2 
MOV-31030 

ZSH-G, ZSL-G, YN-G, YA-G, ZCH-G, 
ZCL-G 

C-146 1" 12 #14 RGS 
RIO-DAF-

A1 
MOV-30140 

ZSH-H, ZSL-H, YN-H, YA-H, ZCH-H, 
ZCL-H 

C-147 1" 12 #14 RGS 
RIO-DAF-

A1 
MOV-30240 

ZSH-H, ZSL-H, YN-H, YA-H, ZCH-H, 
ZCL-H 

C-148 1" 12 #14 RGS 
RIO-DAF-

A1 
MOV-30340 

ZSH-H, ZSL-H, YN-H, YA-H, ZCH-H, 
ZCL-H 

C-149 1" 12 #14 RGS 
RIO-DAF-

A2 
MOV-30440 

ZSH-H, ZSL-H, YN-H, YA-H, ZCH-H, 
ZCL-H 

C-150 1" 12 #14 RGS 
RIO-DAF-

A2 
MOV-30540 

ZSH-H, ZSL-H, YN-H, YA-H, ZCH-H, 
ZCL-H 

C-151 1" 12 #14 RGS 
RIO-DAF-

B1 
MOV-30640 

ZSH-H, ZSL-H, YN-H, YA-H, ZCH-H, 
ZCL-H 

C-152 1" 12 #14 RGS 
RIO-DAF-

B1 
MOV-30740 

ZSH-H, ZSL-H, YN-H, YA-H, ZCH-H, 
ZCL-H 

C-153 1" 12 #14 RGS 
RIO-DAF-

B1 
MOV-30840 

ZSH-H, ZSL-H, YN-H, YA-H, ZCH-H, 
ZCL-H 

C-154 1" 12 #14 RGS 
RIO-DAF-

B2 
MOV-30940 

ZSH-H, ZSL-H, YN-H, YA-H, ZCH-H, 
ZCL-H 

C-155 1" 12 #14 RGS 
RIO-DAF-

B2 
MOV-31040 

ZSH-H, ZSL-H, YN-H, YA-H, ZCH-H, 
ZCL-H 
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C-156 1" 12 #14 RGS 
RIO-DAF-

A1 
MOV-30150 

ZSH-J, ZSL-J, YN-J, YA-J, ZCH-J, ZCL-
J 

C-157 1" 12 #14 RGS 
RIO-DAF-

A1 
MOV-30250 

ZSH-J, ZSL-J, YN-J, YA-J, ZCH-J, ZCL-
J 

C-158 1" 12 #14 RGS 
RIO-DAF-

A1 
MOV-30350 

ZSH-J, ZSL-J, YN-J, YA-J, ZCH-J, ZCL-
J 

C-159 1" 12 #14 RGS 
RIO-DAF-

A2 
MOV-30450 

ZSH-J, ZSL-J, YN-J, YA-J, ZCH-J, ZCL-
J 

C-160 1" 12 #14 RGS 
RIO-DAF-

A2 
MOV-30550 

ZSH-J, ZSL-J, YN-J, YA-J, ZCH-J, ZCL-
J 

C-161 1" 12 #14 RGS 
RIO-DAF-

B1 
MOV-30650 

ZSH-J, ZSL-J, YN-J, YA-J, ZCH-J, ZCL-
J 

C-162 1" 12 #14 RGS 
RIO-DAF-

B1 
MOV-30750 

ZSH-J, ZSL-J, YN-J, YA-J, ZCH-J, ZCL-
J 

C-163 1" 12 #14 RGS 
RIO-DAF-

B1 
MOV-30850 

ZSH-J, ZSL-J, YN-J, YA-J, ZCH-J, ZCL-
J 

C-164 1" 12 #14 RGS 
RIO-DAF-

B2 
MOV-30950 

ZSH-J, ZSL-J, YN-J, YA-J, ZCH-J, ZCL-
J 

C-165 1" 12 #14 RGS 
RIO-DAF-

B2 
MOV-31050 

ZSH-J, ZSL-J, YN-J, YA-J, ZCH-J, ZCL-
J 

C-166 3/4" 8 #14 RGS 
RIO-MCC-

2D 
VFD-30160 YSH-K, YN-K, YA-K, YCH-K 

C-167 3/4" 8 #14 RGS 
RIO-MCC-

2D 
VFD-30260 YSH-K, YN-K, YA-K, YCH-K 

C-168 3/4" 8 #14 RGS 
RIO-MCC-

2D 
VFD-30360 YSH-K, YN-K, YA-K, YCH-K 

C-169 3/4" 8 #14 RGS 
RIO-MCC-

2D 
VFD-30460 YSH-K, YN-K, YA-K, YCH-K 

C-170 3/4" 8 #14 RGS 
RIO-MCC-

2D 
VFD-30560 YSH-K, YN-K, YA-K, YCH-K 

C-171 3/4" 8 #14 RGS 
RIO-MCC-

2D 
VFD-30660 YSH-K, YN-K, YA-K, YCH-K 

C-172 3/4" 8 #14 RGS 
RIO-MCC-

2D 
VFD-30760 YSH-K, YN-K, YA-K, YCH-K 

C-173 3/4" 8 #14 RGS 
RIO-MCC-

2D 
VFD-30860 YSH-K, YN-K, YA-K, YCH-K 
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C-174 3/4" 8 #14 RGS 
RIO-MCC-

2D 
VFD-30960 YSH-K, YN-K, YA-K, YCH-K 

C-175 3/4" 8 #14 RGS 
RIO-MCC-

2D 
VFD-31060 YSH-K, YN-K, YA-K, YCH-K 

C-176 3/4" 8 #14 RGS VFD-30160 SKMR-30160   

C-177 3/4" 8 #14 RGS VFD-30260 SKMR-30260   

C-178 3/4" 8 #14 RGS VFD-30360 SKMR-30360   

C-179 3/4" 8 #14 RGS VFD-30460 SKMR-30460   

C-180 3/4" 8 #14 RGS VFD-30560 SKMR-30560   

C-181 3/4" 8 #14 RGS VFD-30660 SKMR-30660   

C-182 3/4" 8 #14 RGS VFD-30760 SKMR-30760   

C-183 3/4" 8 #14 RGS VFD-30860 SKMR-30860   

C-184 3/4" 8 #14 RGS VFD-30960 SKMR-30960   

C-185 3/4" 8 #14 RGS VFD-31060 SKMR-30960   

C-186 1" 12 #14 RGS 
RIO-DAF-

A2 
MOV-30001 

ZSH-30001, ZSL-30001, YN-30001, YA-
30001, ZCH-30001, ZCL-30001 

C-187 1" 12 #14 RGS 
RIO-DAF-

B2 
MOV-30002 

ZSH-30002, ZSL-30002, YN-30002, YA-
30002, ZCH-30002, ZCL-30002 

C-188 1" 12 #14 RGS 
RIO-DAF-

A2 
MOV-30003 

ZSH-30003, ZSL-30003, YN-30003, YA-
30003, ZCH-30003, ZCL-30003 

C-189 3/4" 4 #14 RGS LCS-30010 P-30010   

C-190 3/4" 4 #14 RGS LCS-30020 P-30020   

C-191 3/4" 2 #14 RGS 
RIO-MCC-

2D FSL-30014 
FAL-30014 

C-192 3/4" 2 #14 RGS 
RIO-MCC-

2D FSL-30024 
FAL-30024 

C-193 1" 12 #14 RGS 
RIO-MCC-

1D 
VFD-33010 

PSL-33011, YSH-33010, YN-33010, YA-
33010, YCH-33010, FSL-33012 

C-194 3/4" 2 #14 RGS 
RIO-MCC-

1D 
PSL-33011   

C-195 1" 12#14 RGS VFD-33010 LCS-33010   

C-196 3/4" 2 #14 RGS 
RIO-MCC-

1D 
FSL-33012   
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C-197 1" 12 #14 RGS 
RIO-MCC-

1D 
VFD-33020 

PSL-33021, YSH-33020, YN-33020, YA-
33020, YCH-33020, FSL-33022 

C-198 3/4" 2 #14 RGS 
RIO-MCC-

1D 
PSL-33021   

C-199 1" 12#14 RGS VFD-33020 LCS-33020   

C-200 3/4" 2 #14 RGS 
RIO-MCC-

1D 
FSL-33022   

C-201 1" 12 #14 RGS 
RIO-MCC-

1D 
VFD-33030 

PSL-33031, YSH-33030, YN-33030, YA-
33030, YCH-33030, FSL-33032 

C-202 3/4" 2 #14 RGS 
RIO-MCC-

1D 
PSL-33031   

C-203 1" 12#14 RGS VFD-33030 LCS-33030   

C-204 3/4" 2 #14 RGS 
RIO-MCC-

1D 
FSL-33032   

C-205 1" 12 #14 RGS 
RIO-MCC-

1D 
VFD-33040 

PSL-33041, YSH-33040, YN-33040, YA-
33040, YCH-33040, FSL-33042 

C-206 3/4" 2 #14 RGS 
RIO-MCC-

1D 
PSL-33041   

C-207 1" 12#14 RGS VFD-33040 LCS-33040   

C-208 3/4" 2 #14 RGS 
RIO-MCC-

1D 
FSL-33042   

C-209 3/4" 6 #14 RGS 
RIO-DAF-

A2 
LCP-33050 DPAH-33050, YI-33050, YA-33050 

C-210 3/4" 2 #14 RGS LCP-33050 STR-33050   

C-211 3/4" 2 #14 RGS LCP-33050 PDSH-33053   

C-212 3/4" 2 #14 RGS LCP-33050 MOV-33054   

C-213 3/4" 8 #14 RGS 
RIO-MCC-

2D 
LCP-34010/COMP-34010 

YSH-34010, YA-34010, PAL-34010, 
TAH-34010 

C-214 3/4" 8 #14 RGS 
RIO-MCC-

2D 
LCP-34020/COMP-34020 

YSH-34020, YA-34020, PAL-34020, 
TAH-34020 

C-215 3/4" 2 #14 RGS 
RIO-MCC-

2D PSL-34032 PAL-34032 

C-216 3/4" 2 #14 RGS 
RIO-MCC-

2D PSL-34042 PAL-34042 
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C-217 3/4" 2 #14 RGS 
RIO-DAF-

A2 DPSL-34006 PDAH-34006 

C-218 3/4" 2 #14 RGS 
RIO-DAF-

A2 DPSL-34003 PDAH-34003 

C-219 3/4" 8 #14 RGS 
RIO-DAF-

A2 LCV-34051 
YSH-34051, YN-34051, YA-34051, 

YCH-34051 

C-220 3/4" 8 #14 RGS 
RIO-DAF-

A2 MOV-34060 
YSH-34060, YN-34060, YA-34060, 

YCH-34060 

C-221 3/4" 8 #14 RGS 
RIO-DAF-

B2 LCV-34081 
YSH-34081, YN-34081, YA-34081, 

YCH-34081 

C-222 3/4" 8 #14 RGS 
RIO-DAF-

B2 MOV-34090 
YSH-34090, YN-34090, YA-34090, 

YCH-34090 

C-223 3/4" 2 #14 RGS 
RIO-DAF-

A2 
LSH-35012   

C-224 1" 12 #14 RGS 
RIO-MCC-

1D 
MCC-1 

PSL-35021, YSH-35020, YN-35020, YA-
35020, YCH-35020, PSH-35022 

C-225 3/4" 2 #14 RGS 
RIO-MCC-

1D 
PSL-35021   

C-226 1" 12 #14 RGS MCC-1 LCS-35020   

C-227 3/4" 2 #14 RGS LCS-35020 TSH-35020   

C-228 3/4" 2 #14 RGS 
RIO-MCC-

1D 
PSH-35022   

C-229 1" 12 #14 RGS 
RIO-MCC-

1D 
MCC-1 

PSL-35031, YSH-35030, YN-35030, YA-
35030, YCH-35030, PSH-35032 

C-230 3/4" 2 #14 RGS 
RIO-MCC-

1D 
PSL-35031   

C-231 1" 12 #14 RGS MCC-1 LCS-35030   

C-232 3/4" 2 #14 RGS LCS-35030 TSH-35030   

C-233 3/4" 2 #14 RGS 
RIO-MCC-

1D 
PSH-35032   

C-234 3/4" 2 #14 RGS 
RIO-DAF-

B2 
LSH-35052   

C-235 1" 12 #14 RGS 
RIO-MCC-

1D 
MCC-1 

PSL-35061, YSH-35060, YN-35060, YA-
35060, YCH-35060, PSH-35062 
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C-236 3/4" 2 #14 RGS 
RIO-MCC-

1D 
PSL-35061   

C-237 1" 12 #14 RGS MCC-1 LCS-35060   

C-238 3/4" 2 #14 RGS LCS-35060 TSH-35060   

C-239 3/4" 2 #14 RGS 
RIO-MCC-

1D 
PSH-35062   

C-240 1" 12 #14 RGS 
RIO-MCC-

1D 
MCC-1 

PSL-35071, YSH-35070, YN-35070, YA-
35070, YCH-35070, PSH-35072 

C-241 3/4" 2 #14 RGS 
RIO-MCC-

1D 
PSL-35071   

C-242 1" 12 #14 RGS MCC-1 LCS-35070   

C-243 3/4" 2 #14 RGS LCS-35070 TSH-35070   

C-244 3/4" 2 #14 RGS 
RIO-MCC-

1D 
PSH-35072   

C-245 1" 12 #14 RGS RIO-FLT-A1 MOV-40120 
ZSH-AA, ZSL-AA, YN-AA, YA-AA, ZCH-

AA, ZCL-AA 

C-246 1" 12 #14 RGS RIO-FLT-A1 MOV-40220 
ZSH-AA, ZSL-AA, YN-AA, YA-AA, ZCH-

AA, ZCL-AA 

C-247 1" 12 #14 RGS RIO-FLT-A1 MOV-40320 
ZSH-AA, ZSL-AA, YN-AA, YA-AA, ZCH-

AA, ZCL-AA 

C-248 1" 12 #14 RGS RIO-FLT-A1 MOV-40420 
ZSH-AA, ZSL-AA, YN-AA, YA-AA, ZCH-

AA, ZCL-AA 

C-249 1" 12 #14 RGS RIO-FLT-A2 MOV-40520 
ZSH-AA, ZSL-AA, YN-AA, YA-AA, ZCH-

AA, ZCL-AA 

C-250 1" 12 #14 RGS RIO-FLT-A2 MOV-40620 
ZSH-AA, ZSL-AA, YN-AA, YA-AA, ZCH-

AA, ZCL-AA 

C-251 1" 12 #14 RGS RIO-FLT-A2 MOV-40720 
ZSH-AA, ZSL-AA, YN-AA, YA-AA, ZCH-

AA, ZCL-AA 

C-252 1" 12 #14 RGS RIO-FLT-B1 MOV-40820 
ZSH-AA, ZSL-AA, YN-AA, YA-AA, ZCH-

AA, ZCL-AA 

C-253 1" 12 #14 RGS RIO-FLT-B1 MOV-40920 
ZSH-AA, ZSL-AA, YN-AA, YA-AA, ZCH-

AA, ZCL-AA 

C-254 1" 12 #14 RGS RIO-FLT-B1 MOV-41020 
ZSH-AA, ZSL-AA, YN-AA, YA-AA, ZCH-

AA, ZCL-AA 
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C-255 1" 12 #14 RGS RIO-FLT-B1 MOV-41120 
ZSH-AA, ZSL-AA, YN-AA, YA-AA, ZCH-

AA, ZCL-AA 

C-256 1" 12 #14 RGS RIO-FLT-B2 MOV-41220 
ZSH-AA, ZSL-AA, YN-AA, YA-AA, ZCH-

AA, ZCL-AA 

C-257 1" 12 #14 RGS RIO-FLT-B2 MOV-41320 
ZSH-AA, ZSL-AA, YN-AA, YA-AA, ZCH-

AA, ZCL-AA 

C-258 1" 12 #14 RGS RIO-FLT-B2 MOV-41420 
ZSH-AA, ZSL-AA, YN-AA, YA-AA, ZCH-

AA, ZCL-AA 

C-259 1" 12 #14 RGS RIO-FLT-A1 MOV-40130 
ZSH-BB, ZSL-BB, YN-BB, YA-BB, ZCH-

BB, ZCL-BB 

C-260 1" 12 #14 RGS RIO-FLT-A1 MOV-40230 
ZSH-BB, ZSL-BB, YN-BB, YA-BB, ZCH-

BB, ZCL-BB 

C-261 1" 12 #14 RGS RIO-FLT-A1 MOV-40330 
ZSH-BB, ZSL-BB, YN-BB, YA-BB, ZCH-

BB, ZCL-BB 

C-262 1" 12 #14 RGS RIO-FLT-A1 MOV-40430 
ZSH-BB, ZSL-BB, YN-BB, YA-BB, ZCH-

BB, ZCL-BB 

C-263 1" 12 #14 RGS RIO-FLT-A2 MOV-40530 
ZSH-BB, ZSL-BB, YN-BB, YA-BB, ZCH-

BB, ZCL-BB 

C-264 1" 12 #14 RGS RIO-FLT-A2 MOV-40630 
ZSH-BB, ZSL-BB, YN-BB, YA-BB, ZCH-

BB, ZCL-BB 

C-265 1" 12 #14 RGS RIO-FLT-A2 MOV-40730 
ZSH-BB, ZSL-BB, YN-BB, YA-BB, ZCH-

BB, ZCL-BB 

C-266 1" 12 #14 RGS RIO-FLT-B1 MOV-40830 
ZSH-BB, ZSL-BB, YN-BB, YA-BB, ZCH-

BB, ZCL-BB 

C-267 1" 12 #14 RGS RIO-FLT-B1 MOV-40930 
ZSH-BB, ZSL-BB, YN-BB, YA-BB, ZCH-

BB, ZCL-BB 

C-268 1" 12 #14 RGS RIO-FLT-B1 MOV-41030 
ZSH-BB, ZSL-BB, YN-BB, YA-BB, ZCH-

BB, ZCL-BB 

C-269 1" 12 #14 RGS RIO-FLT-B1 MOV-41130 
ZSH-BB, ZSL-BB, YN-BB, YA-BB, ZCH-

BB, ZCL-BB 

C-270 1" 12 #14 RGS RIO-FLT-B2 MOV-41230 
ZSH-BB, ZSL-BB, YN-BB, YA-BB, ZCH-

BB, ZCL-BB 

C-271 1" 12 #14 RGS RIO-FLT-B2 MOV-41330 
ZSH-BB, ZSL-BB, YN-BB, YA-BB, ZCH-

BB, ZCL-BB 

C-272 1" 12 #14 RGS RIO-FLT-B2 MOV-41430 
ZSH-BB, ZSL-BB, YN-BB, YA-BB, ZCH-

BB, ZCL-BB 

La
st

 M
od

ifi
ed

: 0
2/

28
/2

02
4 

at
 1

0:
41

A
M

 E
S

T



 

90398-004/February 2024 26 24 16-134 Cable and Conduit Schedule 

C-273 1" 12 #14 RGS RIO-FLT-A1 MOV-40140 
ZSH-CC, ZSL-CC, YN-CC, YA-CC, 

ZCH-CC, ZCL-CC 

C-274 1" 12 #14 RGS RIO-FLT-A1 MOV-40240 
ZSH-CC, ZSL-CC, YN-CC, YA-CC, 

ZCH-CC, ZCL-CC 

C-275 1" 12 #14 RGS RIO-FLT-A1 MOV-40340 
ZSH-CC, ZSL-CC, YN-CC, YA-CC, 

ZCH-CC, ZCL-CC 

C-276 1" 12 #14 RGS RIO-FLT-A1 MOV-40440 
ZSH-CC, ZSL-CC, YN-CC, YA-CC, 

ZCH-CC, ZCL-CC 

C-277 1" 12 #14 RGS RIO-FLT-A2 MOV-40540 
ZSH-CC, ZSL-CC, YN-CC, YA-CC, 

ZCH-CC, ZCL-CC 

C-278 1" 12 #14 RGS RIO-FLT-A2 MOV-40640 
ZSH-CC, ZSL-CC, YN-CC, YA-CC, 

ZCH-CC, ZCL-CC 

C-279 1" 12 #14 RGS RIO-FLT-A2 MOV-40740 
ZSH-CC, ZSL-CC, YN-CC, YA-CC, 

ZCH-CC, ZCL-CC 

C-280 1" 12 #14 RGS RIO-FLT-B1 MOV-40840 
ZSH-CC, ZSL-CC, YN-CC, YA-CC, 

ZCH-CC, ZCL-CC 

C-281 1" 12 #14 RGS RIO-FLT-B1 MOV-40940 
ZSH-CC, ZSL-CC, YN-CC, YA-CC, 

ZCH-CC, ZCL-CC 

C-282 1" 12 #14 RGS RIO-FLT-B1 MOV-41040 
ZSH-CC, ZSL-CC, YN-CC, YA-CC, 

ZCH-CC, ZCL-CC 

C-283 1" 12 #14 RGS RIO-FLT-B1 MOV-41140 
ZSH-CC, ZSL-CC, YN-CC, YA-CC, 

ZCH-CC, ZCL-CC 

C-284 1" 12 #14 RGS RIO-FLT-B2 MOV-41240 
ZSH-CC, ZSL-CC, YN-CC, YA-CC, 

ZCH-CC, ZCL-CC 

C-285 1" 12 #14 RGS RIO-FLT-B2 MOV-41340 
ZSH-CC, ZSL-CC, YN-CC, YA-CC, 

ZCH-CC, ZCL-CC 

C-286 1" 12 #14 RGS RIO-FLT-B2 MOV-41440 
ZSH-CC, ZSL-CC, YN-CC, YA-CC, 

ZCH-CC, ZCL-CC 

C-287 1" 12 #14 RGS RIO-FLT-A1 MOV-40150 
ZSH-GG, ZSL-GG, YN-GG, YA-GG, 

ZCH-GG, ZCL-GG 

C-288 1" 12 #14 RGS RIO-FLT-A1 MOV-40250 
ZSH-GG, ZSL-GG, YN-GG, YA-GG, 

ZCH-GG, ZCL-GG 

C-289 1" 12 #14 RGS RIO-FLT-A1 MOV-40350 
ZSH-GG, ZSL-GG, YN-GG, YA-GG, 

ZCH-GG, ZCL-GG 

C-290 1" 12 #14 RGS RIO-FLT-A1 MOV-40450 
ZSH-GG, ZSL-GG, YN-GG, YA-GG, 

ZCH-GG, ZCL-GG 
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C-291 1" 12 #14 RGS RIO-FLT-A2 MOV-40550 
ZSH-GG, ZSL-GG, YN-GG, YA-GG, 

ZCH-GG, ZCL-GG 

C-292 1" 12 #14 RGS RIO-FLT-A2 MOV-40650 
ZSH-GG, ZSL-GG, YN-GG, YA-GG, 

ZCH-GG, ZCL-GG 

C-293 1" 12 #14 RGS RIO-FLT-A2 MOV-40750 
ZSH-GG, ZSL-GG, YN-GG, YA-GG, 

ZCH-GG, ZCL-GG 

C-294 1" 12 #14 RGS RIO-FLT-B1 MOV-40850 
ZSH-GG, ZSL-GG, YN-GG, YA-GG, 

ZCH-GG, ZCL-GG 

C-295 1" 12 #14 RGS RIO-FLT-B1 MOV-40950 
ZSH-GG, ZSL-GG, YN-GG, YA-GG, 

ZCH-GG, ZCL-GG 

C-296 1" 12 #14 RGS RIO-FLT-B1 MOV-41050 
ZSH-GG, ZSL-GG, YN-GG, YA-GG, 

ZCH-GG, ZCL-GG 

C-297 1" 12 #14 RGS RIO-FLT-B1 MOV-41150 
ZSH-GG, ZSL-GG, YN-GG, YA-GG, 

ZCH-GG, ZCL-GG 

C-298 1" 12 #14 RGS RIO-FLT-B2 MOV-41250 
ZSH-GG, ZSL-GG, YN-GG, YA-GG, 

ZCH-GG, ZCL-GG 

C-299 1" 12 #14 RGS RIO-FLT-B2 MOV-41350 
ZSH-GG, ZSL-GG, YN-GG, YA-GG, 

ZCH-GG, ZCL-GG 

C-300 1" 12 #14 RGS RIO-FLT-B2 MOV-41450 
ZSH-GG, ZSL-GG, YN-GG, YA-GG, 

ZCH-GG, ZCL-GG 

C-301 3/4" 8 #14 RGS RIO-FLT-A1 FCV-40100 
ZSH-40100, ZSL-40100, YN-40100, YA-

40100 

C-302     RGS FCV-40100 LCS-40100   

C-303 3/4" 6 #14 RGS RIO-FLT-A1 MOV-40160 ZSL-MM, YN-MM, YA-MM 

C-304 3/4" 6 #14 RGS RIO-FLT-A1 MOV-40260 ZSL-MM, YN-MM, YA-MM 

C-305 3/4" 6 #14 RGS RIO-FLT-A1 MOV-40360 ZSL-MM, YN-MM, YA-MM 

C-306 3/4" 6 #14 RGS RIO-FLT-A1 MOV-40460 ZSL-MM, YN-MM, YA-MM 

C-307 3/4" 6 #14 RGS RIO-FLT-A2 MOV-40560 ZSL-MM, YN-MM, YA-MM 

C-308 3/4" 6 #14 RGS RIO-FLT-A2 MOV-40660 ZSL-MM, YN-MM, YA-MM 

C-309 3/4" 6 #14 RGS RIO-FLT-A2 MOV-40760 ZSL-MM, YN-MM, YA-MM 

C-310 3/4" 6 #14 RGS RIO-FLT-B1 MOV-40860 ZSL-MM, YN-MM, YA-MM 

C-311 3/4" 6 #14 RGS RIO-FLT-B1 MOV-40960 ZSL-MM, YN-MM, YA-MM 

C-312 3/4" 6 #14 RGS RIO-FLT-B1 MOV-41060 ZSL-MM, YN-MM, YA-MM 

C-313 3/4" 6 #14 RGS RIO-FLT-B1 MOV-41160 ZSL-MM, YN-MM, YA-MM 
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C-314 3/4" 6 #14 RGS RIO-FLT-B2 MOV-41260 ZSL-MM, YN-MM, YA-MM 

C-315 3/4" 6 #14 RGS RIO-FLT-B2 MOV-41360 ZSL-MM, YN-MM, YA-MM 

C-316 3/4" 6 #14 RGS RIO-FLT-B2 MOV-41460 ZSL-MM, YN-MM, YA-MM 

C-317 3/4" 6 #14 RGS RIO-FLT-A1 MOV-40170 ZSL-NN, YN-NN, YA-NN 

C-318 3/4" 6 #14 RGS RIO-FLT-A1 MOV-40270 ZSL-NN, YN-NN, YA-NN 

C-319 3/4" 6 #14 RGS RIO-FLT-A1 MOV-40370 ZSL-NN, YN-NN, YA-NN 

C-320 3/4" 6 #14 RGS RIO-FLT-A1 MOV-40470 ZSL-NN, YN-NN, YA-NN 

C-321 3/4" 6 #14 RGS RIO-FLT-A2 MOV-40570 ZSL-NN, YN-NN, YA-NN 

C-322 3/4" 6 #14 RGS RIO-FLT-A2 MOV-40670 ZSL-NN, YN-NN, YA-NN 

C-323 3/4" 6 #14 RGS RIO-FLT-A2 MOV-40770 ZSL-NN, YN-NN, YA-NN 

C-324 3/4" 6 #14 RGS RIO-FLT-B1 MOV-40870 ZSL-NN, YN-NN, YA-NN 

C-325 3/4" 6 #14 RGS RIO-FLT-B1 MOV-40970 ZSL-NN, YN-NN, YA-NN 

C-326 3/4" 6 #14 RGS RIO-FLT-B1 MOV-41070 ZSL-NN, YN-NN, YA-NN 

C-327 3/4" 6 #14 RGS RIO-FLT-B1 MOV-41170 ZSL-NN, YN-NN, YA-NN 

C-328 3/4" 6 #14 RGS RIO-FLT-B2 MOV-41270 ZSL-NN, YN-NN, YA-NN 

C-329 3/4" 6 #14 RGS RIO-FLT-B2 MOV-41370 ZSL-NN, YN-NN, YA-NN 

C-330 3/4" 6 #14 RGS RIO-FLT-B2 MOV-41470 ZSL-NN, YN-NN, YA-NN 

C-331 3/4" 2 #14 RGS RIO-FLT-A2 FSL-42045 FAL-42045 

C-332 3/4" 2 #14 RGS RIO-FLT-A2 FSL-42046 FAL-42046 

C-333 3/4" 2 #14 RGS RIO-FLT-B2 FSL-42048 FAL-42048 

C-334 3/4" 2 #14 RGS RIO-FLT-B2 FSL-42047 FAL-42047 

C-335 3/4" 4 #14 RGS LCS-40430 P-42030   

C-336 3/4" 4 #14 RGS LCS-40440 P-42040   

C-337 3/4" 2 #14 RGS RIO-FLT-A2 FSL-42053 FAL-42053 

C-338 3/4" 2 #14 RGS RIO-FLT-B2 FSL-42058 FAL-42058 

C-339 1" 12 #14 RGS RIO-FLT-A2 MOG-42050 
ZSH-42050, ZSL-42050, YN-42050, YA-

42050, ZCH-42050, ZCL-42050 

C-340 1" 12 #14 RGS RIO-FLT-B2 MOG-42060 
ZSH-42060, ZSL-42060, YN-42060, YA-

42060, ZCH-42060, ZCL-42060 

C-341 1" 14 #14 RGS 
RIO-MCC-

2D 
MCC-2 

YSH-45010, YN-45010, YA-45010, 
YCH-45010, PAH-45010, TAH-45010, 

YAK-45010 
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C-342 1" 18 #14 RGS MCC-2 LCP-45010   

C-343 3/4" 8 #14 RGS LCP-45010 BL-45010   

C-344 1" 14 #14 RGS 
RIO-MCC-

2D 
MCC-2 

YSH-45030, YN-45030, YA-45030, 
YCH-45030, PAH-45030, TAH-45030, 

YAH-45030 

C-345 1" 18 #14 RGS MCC-2 LCP-45030   

C-346 3/4" 8 #14 RGS LCP-45030 BL-45030   

C-347 1" 12 #14 RGS 
RIO-MCC-

2D 
MOV-45020 

ZSH-45020, ZSL-45020, YN-45020, YA-
45020, ZCH-45020, ZCL-45020 

C-348 3/4" 10 #14 
PVC Coated 

RGS 
RIO-MCC-

1D LCS-51000 
LAH-51012, LAH-51022, LAH-51032, 

LAH-51042, LAH-51101 

C-349 3/4" 2 #14 
PVC Coated 

RGS LCS-51000 
LSH-51012 

  

C-350 3/4" 2 #14 
PVC Coated 

RGS LCS-51000 
LSH-51022 

  

C-351 3/4" 2 #14 
PVC Coated 

RGS LCS-51000 
LSH-51032   

C-352 3/4" 2 #14 
PVC Coated 

RGS LCS-51000 
LSH-51042   

C-353 3/4" 2 #14 RGS 
RIO-CHEM-

A FSH-51001 FAH-51001 

C-354 3/4" 2 #14 RGS 
RIO-CHEM-

A FSH-51002 FAH-51002 

C-355 3/4" 6 #14 RGS 
RIO-MCC-

1D MCC-1 YSH-51060, YAK-51060, YA-51060 

C-356 1" 12 #14 
PVC Coated 

RGS 
MCC-1 LCS-51060 

  

C-357 3/4" 2 #14 
PVC Coated 

RGS 
LSH-51112 LCS-51060 

FROM PACL DAY TANK 

C-358 3/4" 6 #14 RGS 
RIO-MCC-

1D 
MCC-1 

YSH-51070, YAK-51070, YA-51070 

C-359 1" 12 #14 
PVC Coated 

RGS 
MCC-1 LCS-51070 

  

C-360 3/4" 2 #14 
PVC Coated 

RGS 
LSH-51112 LCS-51070 

FROM PACL DAY TANK 
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C-361 3/4" 2 #14 
PVC Coated 

RGS 
RIO-CHEM-

A LSH-51101 LAH-51101 

C-362 3/4" 2 #14 
PVC Coated 

RGS 
RIO-CHEM-

A FSH-51102 FAH-51102 

C-363 3/4" 2 #14 
PVC Coated 

RGS 
RIO-CHEM-

A LSH-51112 LAH-51112 

C-364 3/4" 8 #14 
PVC Coated 

RGS 
RIO-CHEM-

A LCP-51120 
YSH-51120, YN-51120, YA-51120, 

YCH-51120 

C-365 3/4" 8 #14 
PVC Coated 

RGS 
RIO-CHEM-

A LCP-51130 
YSH-51130, YN-51130, YA-51130, 

YCH-51130 

C-366 3/4" 8 #14 
PVC Coated 

RGS 
RIO-CHEM-

A LCP-51140 
YSH-51140, YN-51140, YA-51140, 

YCH-51140 

C-367 3/4" 8 #14 
PVC Coated 

RGS 
RIO-CHEM-

A LCP-51150 
YSH-51150, YN-51150, YA-51150, 

YCH-51150 

C-368 3/4" 6 #14 
PVC 

Schedule 80 
RIO-MCC-

1D LCS-52000 LAH-52012, LAH-52022, LAH-52101 

C-369 3/4" 2 #14 
PVC 

Schedule 80 LCS-52000 
LSH-52012 

  

C-370 3/4" 2 #14 
PVC 

Schedule 80 LCS-52000 
LSH-52022 

  

C-371 3/4" 2 #14 RGS 
RIO-CHEM-

B FSH-51003 FAH-51003 

C-372 3/4" 6 #14 RGS 
RIO-MCC-

1D MCC-1 YSH-52060, YAK-52060, YA-52060 

C-373 1" 12 #14 
PVC 

Schedule 80 MCC-1 
LCS-52060 

  

C-374 3/4" 2 #14 
PVC 

Schedule 80 
LSH-52112 LCS-52060 

FROM DAY TANK 

C-375 3/4" 6 #14 RGS 
RIO-MCC-

1D MCC-1 YSH-52070, YAK-52070, YA-52070 

C-376 1" 12 #14 
PVC 

Schedule 80 MCC-1 
LCS-52070 

  

C-377 3/4" 2 #14 
PVC 

Schedule 80 
LSH-52112 LCS-52070 

FROM DAY TANK 

C-378 3/4" 6 #14 RGS 
RIO-MCC-

1D MCC-1 YSH-52080, YAK-52080, YA-52080 
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C-379 1" 12 #14 
PVC 

Schedule 80 MCC-1 
LCS-52080 

  

C-380 3/4" 2 #14 
PVC 

Schedule 80 
LSH-52117 LCS-52080 

FROM DAY TANK 

C-381 3/4" 6 #14 RGS 
RIO-MCC-

1D MCC-1 YSH-52090, YAK-52090, YA-52090 

C-382 1" 12 #14 
PVC 

Schedule 80 MCC-1 
LCS-52090 

  

C-383 3/4" 2 #14 
PVC 

Schedule 80 
LSH-52117 LCS-52090 

FROM DAY TANK 

C-384 3/4" 2 #14 
PVC 

Schedule 80 
RIO-CHEM-

B LSH-52101 LAH-52101 

C-385 3/4" 2 #14 
PVC 

Schedule 80 
RIO-CHEM-

B FSH-52102 FAH-52102 

C-386 3/4" 2 #14 
PVC 

Schedule 80 
RIO-CHEM-

B LSH-52112 LAH-52112 

C-387 3/4" 8 #14 
PVC 

Schedule 80 
RIO-CHEM-

B LCP-52120 
YSH-52120, YN-52120, YA-52120, 

YCH-52120 

C-388 3/4" 8 #14 
PVC 

Schedule 80 
RIO-CHEM-

B LCP-52130 
YSH-52130, YN-52130, YA-52130, 

YCH-52130 

C-389 3/4" 8 #14 
PVC 

Schedule 80 
RIO-CHEM-

B LCP-52140 
YSH-52140, YN-52140, YA-52140, 

YCH-52140 

C-390 3/4" 8 #14 
PVC 

Schedule 80 
RIO-CHEM-

B LCP-52150 
YSH-52150, YN-52150, YA-52150, 

YCH-52150 

C-391 3/4" 2 #14 
PVC 

Schedule 80 
RIO-CHEM-

B FSL-52105 FAL-52105 

C-392 3/4" 2 #14 
PVC 

Schedule 80 
RIO-CHEM-

B FSL-52106 FAL-52106 

C-393 3/4" 2 #14 
PVC 

Schedule 80 
RIO-CHEM-

B LSH-52117 LAH-52117 

C-394 3/4" 8 #14 
PVC 

Schedule 80 
RIO-CHEM-

B LCP-52160 
YSH-52160, YN-52160, YA-52160, 

YCH-52160 

C-395 3/4" 8 #14 
PVC 

Schedule 80 
RIO-CHEM-

B LCP-52170 
YSH-52170, YN-52170, YA-52170, 

YCH-52170 

C-396 3/4" 8 #14 
PVC 

Schedule 80 
RIO-CHEM-

B LCP-52180 
YSH-52180, YN-52180, YA-52180, 

YCH-52180 
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C-397 3/4" 8 #14 
PVC 

Schedule 80 
RIO-CHEM-

B LCP-52190 
YSH-52190, YN-52190, YA-52190, 

YCH-52190 

C-398 3/4" 2 #14 
PVC 

Schedule 80 
RIO-CHEM-

B FSL-52107 FAL-52107 

C-399 3/4" 2 #14 
PVC 

Schedule 80 
RIO-CHEM-

B FSL-52108 FAL-52108 

C-400 3/4" 6 #14 
PVC 

Schedule 80 
RIO-MCC-

1D LCS-53000 LAH-53012, LAH-53022, LAH-53101 

C-401 3/4" 2 #14 
PVC 

Schedule 80 LCS-53000 
LSH-53012 

  

C-402 3/4" 2 #14 
PVC 

Schedule 80 LCS-53000 
LSH-53022 

  

C-403 3/4" 2 #14 RGS 
RIO-CHEM-

C FSH-51004 FAH-51004 

C-404 3/4" 6 #14 RGS 
RIO-MCC-

1D MCC-1 YSH-53060, YAK-53060, YA-53060 

C-405 1" 12 #14 
PVC 

Schedule 80 
MCC-1 LCS-53060 

  

C-406 3/4" 2 #14 
PVC 

Schedule 80 
LSH-53112 LCS-53060 

FROM DAY TANK 

C-407 3/4" 6 #14 RGS 
RIO-MCC-

1D MCC-1 YSH-53070, YAK-53070, YA-53070 

C-408 1" 12 #14 
PVC 

Schedule 80 
MCC-1 LCS-53070 

  

C-409 3/4" 2 #14 
PVC 

Schedule 80 
LSH-53112 LCS-53070 

FROM DAY TANK 

C-410 3/4" 2 #14 
PVC 

Schedule 80 
RIO-CHEM-

C LSH-53101 LAH-53101 

C-411 3/4" 2 #14 
PVC 

Schedule 80 
RIO-CHEM-

C FSH-53102 FAH-53102 

C-412 3/4" 2 #14 
PVC 

Schedule 80 
RIO-CHEM-

C LSH-53112 LAH-53112 

C-413 3/4" 8 #14 
PVC 

Schedule 80 
RIO-CHEM-

C LCP-53120 
YSH-53120, YN-53120, YA-53120, 

YCH-53120 

C-414 3/4" 8 #14 
PVC 

Schedule 80 
RIO-CHEM-

C LCP-53130 
YSH-53130, YN-53130, YA-53130, 

YCH-53130 
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C-415 3/4" 8 #14 
PVC 

Schedule 80 
RIO-CHEM-

C LCP-53140 
YSH-53140, YN-53140, YA-53140, 

YCH-53140 

C-416 3/4" 8 #14 
PVC 

Schedule 80 
RIO-CHEM-

C LCP-53150 
YSH-53150, YN-53150, YA-53150, 

YCH-53150 

C-417 1" 12 #14 
PVC 

Schedule 80 
RIO-MCC-

1D LCS-54000 
LAH-54012, LAH-54022, LAH-54032, 
LAH-54042, LAH-54052, LAH-54101 

C-418 3/4" 2 #14 
PVC 

Schedule 80 LCS-54000 
LSH-54012 

  

C-419 3/4" 2 #14 
PVC 

Schedule 80 LCS-54000 
LSH-54022 

  

C-420 3/4" 2 #14 
PVC 

Schedule 80 LCS-54000 
LSH-54032   

C-421 3/4" 2 #14 
PVC 

Schedule 80 LCS-54000 
LSH-54042   

C-422 3/4" 2 #14 
PVC 

Schedule 80 LCS-54000 
LSH-54052 

  

C-423 3/4" 6 #14 RGS 
RIO-MCC-

1D MCC-1 YSH-54060, YAK-54060, YA-54060 

C-424 1" 12 #14 
PVC 

Schedule 80 
MCC-1 LCS-54060 

  

C-425 3/4" 2 #14 
PVC 

Schedule 80 
LSH-54112 LCS-54060 

FROM DAY TANK 

C-426 3/4" 6 #14 RGS 
RIO-MCC-

1D MCC-1 YSH-54070, YAK-54070, YA-54070 

C-427 1" 12 #14 
PVC 

Schedule 80 
MCC-1 LCS-54070 

  

C-428 3/4" 2 #14 
PVC 

Schedule 80 
LSH-54112 LCS-54070 

FROM DAY TANK 

C-429 3/4" 2 #14 
PVC 

Schedule 80 
RIO-CHEM-

A LSH-54101 LAH-54101 

C-430 3/4" 2 #14 
PVC 

Schedule 80 
RIO-CHEM-

A FSH-54102 FAH-54102 

C-431 3/4" 2 #14 
PVC 

Schedule 80 
RIO-CHEM-

A LSH-54103 LAH-54103 

C-432 3/4" 2 #14 
PVC 

Schedule 80 
RIO-CHEM-

A FSH-54104 FAH-54104 
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C-433 3/4" 2 #14 
PVC 

Schedule 80 
RIO-CHEM-

A LSH-54112 LAH-54112 

C-434 3/4" 8 #14 
PVC 

Schedule 80 
RIO-CHEM-

A LCP-54120 
YSH-54120, YN-54120, YA-54120, 

YCH-54120 

C-435 3/4" 8 #14 
PVC 

Schedule 80 
RIO-CHEM-

A LCP-54130 
YSH-54130, YN-54130, YA-54130, 

YCH-54130 

C-436 3/4" 8 #14 
PVC 

Schedule 80 
RIO-CHEM-

A LCP-54140 
YSH-54140, YN-54140, YA-54140, 

YCH-54140 

C-437 3/4" 8 #14 
PVC 

Schedule 80 
RIO-CHEM-

A LCP-54150 
YSH-54150, YN-54150, YA-54150, 

YCH-54150 

C-438 3/4" 4 #14 
PVC Coated 

RGS 
LCS-55112 MX-55112 

  

C-439 3/4" 2 #14 
PVC Coated 

RGS 
RIO-CHEM-

B LSH-55101 LAH-55101 

C-440 3/4" 4 #14 
PVC Coated 

RGS 
LCS-55117 MX-55117 

  

C-441 3/4" 2 #14 
PVC Coated 

RGS 
RIO-CHEM-

B FSH-55102 FAH-55102 

C-442 3/4" 8 #14 
PVC Coated 

RGS 
RIO-CHEM-

B SKID-55120 
YSH-55120, YN-55120, YA-55120, 

YCH-55120 

C-443 3/4" 8 #14 
PVC Coated 

RGS 
RIO-CHEM-

B SKID-55130 
YSH-55130, YN-55130, YA-55130, 

YCH-55130 

C-444 3/4" 6 #14 
PVC Coated 

RGS 
RIO-MCC-

1D LCS-56000 LAH-56012, LAH-56022, LAH-56101 

C-445 3/4" 2 #14 
PVC Coated 

RGS LCS-56000 
LSH-56012 

  

C-446 3/4" 2 #14 
PVC Coated 

RGS LCS-56000 
LSH-56022 

  

C-447 3/4" 6 #14 RGS 
RIO-MCC-

1D MCC-1 YSH-56060, YAK-56060, YA-56060 

C-448 1" 12 #14 
PVC Coated 

RGS 
MCC-1 LCS-56060 

  

C-449 3/4" 2 #14 
PVC Coated 

RGS 
LSH-56112 LCS-56060 

FROM DAY TANK 

C-450 3/4" 6 #14 RGS 
RIO-MCC-

1D 
MCC-1 

YSH-56070, YAK-56070, YA-56070 
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C-451 1" 12 #14 
PVC Coated 

RGS 
MCC-1 LCS-56070 

  

C-452 3/4" 2 #14 
PVC Coated 

RGS 
LSH-56112 LCS-56070 

FROM DAY TANK 

C-453 3/4" 2 #14 
PVC Coated 

RGS 
RIO-CHEM-

B LSH-56101 LAH-56101 

C-454 3/4" 2 #14 
PVC Coated 

RGS 
RIO-CHEM-

B LSH-56112 LAH-56112 

C-455 3/4" 2 #14 
PVC Coated 

RGS 
RIO-CHEM-

B FSH-56102 FAH-56102 

C-456 3/4" 8 #14 
PVC Coated 

RGS 
RIO-CHEM-

B SKID-56120 
YSH-56120, YN-56120, YA-56120, 

YCH-56120 

C-457 3/4" 8 #14 
PVC Coated 

RGS 
RIO-CHEM-

B SKID-56130 
YSH-56130, YN-56130, YA-56130, 

YCH-56130 

C-458 3/4" 6 #14 RGS 
PLC-BOP GEN-70501 

YLR-70501, XA-70501, YA-70501, XI-
70501 

C-459 3/4" 8 #14 RGS 
RIO-MCC-

1D BKR-70510 ZSC-70510, ZSO-70510, YA-70510 

C-460 3/4" 
CAT6 

CABLE 
RGS PLC-BOP 

GEN-70520 
YLR-70520, XA-70520, YA-70520, XI-

70520 

C-461 3/4" 
CAT6 

CABLE 
RGS GEN-70520 

ELECTRICAL SYSTEM 
MONITORING   

C-462 3/4" 
CAT6 

CABLE 

RGS 

ELECTRIC
AL 

SYSTEM 
MONITORI

NG 

CONTROL ROOM 
ELECTRICAL SYSTEM 

MONITORING STATION   

C-463 3/4" 
CAT6 

CABLE 
RGS 

PLC-BOP 
ELECTRICAL SYSTEM 

MONITORING 
ZSC-70550, ZSO-70550, YA-70550, 

ZC-70550 

C-464 3/4" 
CAT6 

CABLE 
RGS 

PLC-BOP 
ELECTRICAL SYSTEM 

MONITORING 
 ZSC-70560, ZSO-70560, YA-70560, 

ZC-70560 

C-465 3/4" 
CAT6 

CABLE 
RGS 

ELECTRIC
AL 

SYSTEM 
MONITORI

NG 
SWGR-70550 (SWGR NO. 

1) 
ZSC-70550, ZSO-70550, YA-70550, 

ZC-70550 
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C-466 3/4" 
CAT6 

CABLE 
RGS 

ELECTRIC
AL 

SYSTEM 
MONITORI

NG 
SWGR-70560 (SWGR NO. 

2) 
ZSC-70560, ZSO-70560, YA-70560, 

ZC-70560 

C-467 3/4" 10 #14 RGS 
PLC-BOP UPS-70551 

EA-70551, YA-70551, JA-70551, ZA-
70551, XA-70551 

C-468 3/4" 2 #14 RGS 
RIO-DAF-

B2 LSH-70730 LAH-70730 

              

DWB & WWT C&C 

C-490 3/4" 
SINGLE 
MODE 
FIBER 

RGS PLC-BOP RIO-RESIDUALS   

C-491 3/4" 
SINGLE 
MODE 
FIBER 

RGS 
RIO-

RESIDUAL
S OWS-RESID 

  

C-492 1" 12 #14 RGS 
RIO-

RESIDUAL
S MOV-60115 

ZSH-60115, ZSL-60115, YN-60115, YA-
60115, ZCH-60115, ZCL-60115 

C-493 3/4" 2 #14 RGS 
RIO-

RESIDUAL
S LSH-60112   

C-494 3/4" 10 #14 RGS 
RIO-

RESIDUAL
S MCC-4 

YSH-60130, YN-60130, YA-60130, 
YCH-60130, YAK-60130 

C-495 3/4" 10 #14 RGS MCC-4 LCS-60130   

C-496 3/4" 2 #14 RGS 
CENT-
60210 VFD-60140 

FROM DEWATERING CENTRIFUGE 
NO.1 

C-497 3/4" 2 #14 RGS 
RIO-

RESIDUAL
S PSL-60141   

C-498 3/4" 2 #14 RGS 
RIO-

RESIDUAL
S LSL-60112   
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C-499 1" 12 #14 RGS VFD-60140 LCS-60140   

C-500 3/4" 2 #14 RGS LCS-60140 TSH-60140   

C-501 3/4" 2 #14 RGS 
RIO-

RESIDUAL
S PSH-60142   

C-502 1" 12 #14 RGS 
RIO-

RESIDUAL
S MOV-60125 

ZSH-60125, ZSL-60125, YN-60125, YA-
60125, ZCH-60125, ZCL-60125 

C-503 3/4" 2 #14 RGS 
RIO-

RESIDUAL
S LSH-60122   

C-504 3/4" 10 #14 RGS 
RIO-

RESIDUAL
S MCC-4 

YSH-60150, YN-60150, YA-60150, 
YCH-60150, YAK-60150 

C-505 3/4" 10 #14 RGS MCC-4 LCS-60150   

C-506 3/4" 2 #14 RGS 
CENT-
60220 VFD-60160 

FROM DEWATERING CENTRIFUGE 
NO.2 

C-507 3/4" 2 #14 RGS 
RIO-

RESIDUAL
S PSL-60161   

C-508 1" 12 #14 RGS VFD-60160 LCS-60160   

C-509 3/4" 2 #14 RGS LCS-60160 TSH-60160   

C-510 3/4" 2 #14 RGS LCS-60160 LSL-60122   

C-511 3/4" 2 #14 RGS 
RIO-

RESIDUAL
S PSH-60162   

C-512 
1 1/2" 

SINGLE 
MODE 
FIBER 

RGS 
RIO-

RESIDUAL
S CENT-60210   

C-513 
1 1/2" 

SINGLE 
MODE 
FIBER 

RGS 
RIO-

RESIDUAL
S CENT-60220   

C-514 
3/4" 2 #14 

RGS 
RIO-

RESIDUAL
S FSH-60301 FAH-60301 
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C-515 
3/4" 2 #14 

RGS 
CENT-
60210 LCP-60300   

C-516 
3/4" 2 #14 

RGS 
CENT-
60220 LCP-60300   

C-517 3/4" 2 #14 RGS LCP-60300 YSK-60321   

C-518 3/4" 2 #14 RGS LCP-60300 YSK-60311   

C-519 3/4" 2 #14 RGS LCP-60300 YSK-60301   

C-520 3/4" 2 #14 RGS LCP-60300 YSK-60302   

C-521 3/4" 2 #14 RGS LCP-60300 SSL-60312   

C-522 3/4" 2 #14 RGS LCP-60300 SSL-60320   

C-523 3/4" 2 #14 RGS LCP-60300 CONV-60300   

C-524 3/4" 2 #14 RGS LCP-60300 MOV-60311   

C-525 3/4" 2 #14 RGS LCP-60300 MOV-60321   

C-526 3/4" 2 #14 RGS LCP-60300 MOV-60312   

C-527 3/4" 2 #14 RGS LCP-60300 MOV-60322   

C-528 3/4" 2 #14 RGS LCP-60300 CONV-60310   

C-529 3/4" 2 #14 RGS LCP-60300 CONV-60320   

C-530 
3/4" 2 #14 

RGS 
RIO-

RESIDUAL
S FSH-60401 FAH-60401 

C-531 3/4" 4 #14 RGS LCS-60425 MX-60425   

C-532 3/4" 4 #14 RGS LCS-60425 MX-60465   

C-533 
3/4" 8 #14 

RGS 
RIO-

RESIDUAL
S SKID-60430 

YSH-60430, YN-60430, YA-60430, 
YCH-60430 

C-534 
3/4" 2 #14 

RGS 
CENT-
60210 SKID-60430 

FROM DEWATERING CENTRIFUGE 
NO.1 

C-535 
3/4" 8 #14 

RGS 
RIO-

RESIDUAL
S SKID-60470 

YSH-60470, YN-60470, YA-60470, 
YCH-60470 

C-536 
3/4" 2 #14 

RGS 
CENT-
60220 SKID-60470 

FROM DEWATERING CENTRIFUGE 
NO.2 
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C-537 
3/4" 10 #14 

RGS 
RIO-

RESIDUAL
S VFD-60510 

YSH-60510, YN-60510, YA-60510, 
YCH-60510, YAK-60510 

C-538 1" 12 #14 RGS VFD-60510 LCS-60510   

C-539 3/4" 2 #14 RGS LCS-60510 TSH-60510   

C-540 3/4" 2#14 RGS LCS-60510 LSLL-60504   

C-541 
3/4" 10 #14 

RGS 
RIO-

RESIDUAL
S VFD-60520 

YSH-60520, YN-60520, YA-60520, 
YCH-60520, YAK-60520 

C-542 1" 12 #14 RGS VFD-60520 LCS-60520   

C-543 3/4" 2 #14 RGS LCS-60520 TSH-60520   

C-544 3/4" 2#14 RGS LCS-60520 LSLL-60504   

C-545 
3/4" 2 #14 

RGS 
RIO-

RESIDUAL
S LSH-60503   

C-546 
1" 10 #14 

RGS 
RIO-

RESIDUAL
S MCC-4 

YSH-60530, YN-60530, YA-60530, 
YCH-60530, YAK-60530 

C-547 1" 10 #14 RGS MCC-4 LCS-60530   

C-548 
1" 10 #14 

RGS 
RIO-

RESIDUAL
S MCC-4 

YSH-60540, YN-60540, YA-60540, 
YCH-60540, YAK-60540 

C-549 1" 10 #14 RGS MCC-4 LCS-60540   

C-550 
3/4" 10 #14 

RGS 
RIO-

RESIDUAL
S VFD-46010 

YSH-46010, YN-46010, YA-46010, 
YCH-46010, YAK-46010 

C-551 1" 12 #14 RGS VFD-46010 LCS-46010   

C-552 3/4" 2 #14 RGS LCS-46010 TSH-46010   

C-553 3/4" 2 #14 RGS LCS-46010 LSLL-46013   

C-554 
3/4" 10 #14 

RGS 
RIO-

RESIDUAL
S VFD-46020 

YSH-46020, YN-46020, YA-46020, 
YCH-46020, YAK-46020 

C-555 1" 12 #14 RGS VFD-46020 LCS-46020   

C-556 3/4" 2 #14 RGS LCS-46020 TSH-46020   
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C-557 
3/4" 10 #14 

RGS 
RIO-

RESIDUAL
S MCC-4 

YSH-46050, YN-46050, YA-46050, 
YCH-46050, YAK-46050 

C-558 3/4" 10 #14 RGS MCC-4 LCS-46050   

C-559 
3/4" 2 #14 

RGS 
RIO-

RESIDUAL
S LSH-46012 LAH-46012 

C-560 
3/4" 4 #14 

RGS 
RIO-

RESIDUAL
S ZSO-46070 ZSH-46070, ZSL-46070 

C-561 
3/4" 4 #14 

RGS 
RIO-

RESIDUAL
S ZSC-46070 ZSH-46070, ZSL-46070 

C-562 
3/4" 2 #14 

RGS 
RIO-

RESIDUAL
S LSH-46022 LAH-46022 

C-563 
3/4" 10 #14 

RGS 
RIO-

RESIDUAL
S MCC-4 

YSH-46060, YN-46060, YA-46060, 
YCH-46060, YAK-46060 

C-564 3/4" 10 #14 RGS MCC-4 LCS-46060   

C-565 
3/4" 10 #14 

RGS 
RIO-

RESIDUAL
S VFD-46030 

YSH-46030, YN-46030, YA-46030, 
YCH-46030, YAK-46030 

C-566 1" 12 #14 RGS VFD-46030 LCS-46030   

C-567 3/4" 2 #14 RGS LCS-46030 TSH-46030   

C-568 
3/4" 10 #14 

RGS 
RIO-

RESIDUAL
S VFD-46040 

YSH-46040, YN-46040, YA-46040, 
YCH-46040, YAK-46040 

C-569 1" 12 #14 RGS VFD-46040 LCS-46040   

C-570 3/4" 2 #14 RGS LCS-46040 TSH-46040   

C-571 3/4" 2 #14 RGS LCS-46040 LSLL-46023   

C-572 
3/4" 6 #14 

RGS 
RIO-DAF-

A2 FCV-46001 ZSL-46001, YN-46001, YA-46001 

C-573 3/4" 2 #14 RGS FCV-46001 LCS-46001   
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C-574 
3/4" 6 #14 

RGS 
RIO-DAF-

B2 FCV-46002 ZSL-46002, YN-46002, YA-46002 

C-575 3/4" 2 #14 RGS FCV-46002 LCS-46002   

C-576 
3/4" 6 #14 

RGS 
RIO-DAF-

A2 FCV-60504 ZSL-60504, YN-60504, YA-60504 

C-577 3/4" 2 #14 RGS FCV-60504 LCS-60504   

C-578 
3/4" 6 #14 

RGS 
RIO-DAF-

B2 FCV-60505 ZSL-60505, YN-60505, YA-60505 

C-579 3/4" 2 #14 RGS FCV-60505 LCS-60505   

C-580 
3/4" 6 #14 

RGS 
PLC-

CLEARWEL
L-CP MOV-81050 ZSL-81050, YN-81050, YA-81050 

C-581 
1" 12 #14 

RGS 
PLC-

CLEARWEL
L-CP FCV-81060 

ZSH-81060, ZSL-81060, YN-81060, YA-
81060, ZCH-81060, ZCL-81060 

C-582 
1" 12 #14 

RGS 
PLC-

CLEARWEL
L-CP MOV-81070 

ZSH-81070, ZSL-81070, YN-81070, YA-
81070, ZCH-81070, ZCL-81070 

C-583 
1" 12 #14 

RGS 
PLC-

CLEARWEL
L-CP MOV-81080 

ZSH-81080, ZSL-81080, YN-81080, YA-
81080, ZCH-81080, ZCL-81080 

 

 

CABLE AND CONDUIT SCHEDULE - WEST PARISH WTF 
              

CONDUIT 
NO. SIZE CABLE 

CONDUIT 
TYPE FROM TO REMARKS 

              

ADMIN C&C 

I-001 3/4" 
CAT6 

CABLE 
PVC 

Schedule 40 PLC-BOP 
ELECTRICAL SYSTEM 

MONITORING JI-70511, JI-70512 
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I-002 3/4" 
CAT6 

CABLE 
PVC 

Schedule 40 PLC-BOP 
ELECTRICAL SYSTEM 

MONITORING JI-70521, JI-70522 

I-003 3/4" 
CAT6 

CABLE 
PVC 

Schedule 40 PLC-BOP 
ELECTRICAL SYSTEM 

MONITORING JI-70531, JI-70532 

I-004 3/4" 
CAT6 

CABLE 
PVC 

Schedule 40 PLC-BOP 
ELECTRICAL SYSTEM 

MONITORING JI-70541, JI-70542 

I-005 3/4" 
1 #16 
TWSP 

PVC 
Schedule 40 LOCAL-BOP LCS-70740 LI-70741 

I-006 3/4" 
1 #16 
TWSP 

PVC 
Schedule 40 LCS-70740 LIT-70741   

              

TB C&C 

I-007 3/4" 
CAT6 

CABLE 
RGS 

ELECTRICAL 
SYSTEM 

MONITORING MCC-1 JI-70511, JI-70512 

I-008 3/4" 
CAT6 

CABLE 
RGS 

ELECTRICAL 
SYSTEM 

MONITORING MCC-2 JI-70521, JI-70522 

I-009 3/4" 
CAT6 

CABLE 
RGS 

ELECTRICAL 
SYSTEM 

MONITORING MCC-3 JI-70531, JI-70532 

I-010 3/4" 
1 #16 
TWSP RGS 

RIO-DAF-A2 AIT-10311 AI-10311 

I-011 3/4" 
MANF. 
PROV. 
CABLE RGS 

AIT-10311 AE-10311   

I-012 1" 
2 #16 
TWSP RGS 

RIO-DAF-A2 AIT-10312 AI-10312, TI-10312 

I-013 3/4" 
MANF. 
PROV. 
CABLE RGS 

AIT-10312 AE-10312   

I-014 3/4" 
1 #16 
TWSP RGS 

RIO-DAF-B2 AIT-10331 AI-10331 
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I-015 3/4" 
MANF. 
PROV. 
CABLE RGS 

AIT-10331 AE-10331   

I-016 1" 
2 #16 
TWSP RGS 

RIO-DAF-B2 AIT-10332 AI-10332, TI-10332 

I-017 3/4" 
MANF. 
PROV. 
CABLE RGS 

AIT-10332 AE-10332   

I-018 3/4" 
1 #16 
TWSP RGS 

RIO-DAF-A2 FIT-10111 FI-10111 

I-019 3/4" 
MANF. 
PROV. 
CABLE RGS 

FIT-10111 FE-10111   

I-020 1" 
2 #16 
TWSP RGS 

RIO-DAF-A2 FCV-10111 ZC-10111, ZI-10111 

I-021 3/4" 
1 #16 
TWSP RGS 

RIO-DAF-B2 FIT-10121 FI-10121 

I-022 3/4" 
MANF. 
PROV. 
CABLE RGS 

FIT-10121 FE-10121   

I-023 1" 
2 #16 
TWSP RGS 

RIO-DAF-B2 FCV-10121 ZC-10121, ZI-10121 

I-024 3/4" 
1 #16 
TWSP RGS 

RIO-DAF-A2 AIT-10321   

I-025 3/4" 
MANF. 
PROV. 
CABLE RGS 

AIT-10321 AE-10321   

I-026 1" 
2 #16 
TWSP RGS 

RIO-DAF-A2 AIT-10322 AI-10322, TI-10322 

I-027 3/4" 
MANF. 
PROV. 
CABLE RGS 

AIT-10322 AE-10322   

I-028 3/4" 
1 #16 
TWSP RGS 

RIO-DAF-B2 AIT-10341   
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I-029 3/4" 
MANF. 
PROV. 
CABLE RGS 

AIT-10341 AE-10341   

I-030 1" 
2 #16 
TWSP RGS 

RIO-DAF-B2 AIT-10342 AI-10342, TI-10342 

I-031 3/4" 
MANF. 
PROV. 
CABLE RGS 

AIT-10342 AE-10342   

I-032 3/4" 
1 #16 
TWSP RGS 

RIO-DAF-B2 LIT-10421 LI-10421 

I-033 3/4" 
1 #16 
TWSP RGS 

RIO-DAF-A2 LIT-10411 LI-10411 

I-034 1" 
2 #16 
TWSP RGS 

RIO-MCC-2A VFD-20120  SI-B, SC-B 

I-035 1" 
2 #16 
TWSP RGS 

RIO-MCC-2A VFD-20220  SI-B, SC-B 

I-036 1" 
2 #16 
TWSP RGS 

RIO-MCC-2A VFD-20320  SI-B, SC-B 

I-037 1" 
2 #16 
TWSP RGS 

RIO-MCC-2A VFD-20420  SI-B, SC-B 

I-038 1" 
2 #16 
TWSP RGS 

RIO-MCC-2A VFD-20520  SI-B, SC-B 

I-039 1" 
2 #16 
TWSP RGS 

RIO-MCC-2A VFD-20620  SI-B, SC-B 

I-040 1" 
2 #16 
TWSP RGS 

RIO-MCC-2A VFD-20720  SI-B, SC-B 

I-041 1" 
2 #16 
TWSP RGS 

RIO-MCC-2A VFD-20820  SI-B, SC-B 

I-042 1" 
2 #16 
TWSP RGS 

RIO-MCC-2A VFD-20920  SI-B, SC-B 

I-043 1" 
2 #16 
TWSP RGS 

RIO-MCC-2A VFD-21020  SI-B, SC-B 

I-044 1" 
2 #16 
TWSP RGS 

VFD-20120 FLOC-20120   

I-045 1" 
2 #16 
TWSP RGS 

VFD-20220 FLOC-20220   
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I-046 1" 
2 #16 
TWSP RGS 

VFD-20320 FLOC-20320   

I-047 1" 
2 #16 
TWSP RGS 

VFD-20420 FLOC-20420   

I-048 1" 
2 #16 
TWSP RGS 

VFD-20520 FLOC-20520   

I-049 1" 
2 #16 
TWSP RGS 

VFD-20620 FLOC-20620   

I-050 1" 
2 #16 
TWSP RGS 

VFD-20720 FLOC-20720   

I-051 1" 
2 #16 
TWSP RGS 

VFD-20820 FLOC-20820   

I-052 1" 
2 #16 
TWSP RGS 

VFD-20920 FLOC-20920   

I-053 1" 
2 #16 
TWSP RGS 

VFD-21020 FLOC-21020   

I-054 1" 
2 #16 
TWSP RGS 

RIO-MCC-2A VFD-20130  SI-C, SC-C 

I-055 1" 
2 #16 
TWSP RGS 

RIO-MCC-2A VFD-20230  SI-C, SC-C 

I-056 1" 
2 #16 
TWSP RGS 

RIO-MCC-2A VFD-20330  SI-C, SC-C 

I-057 1" 
2 #16 
TWSP RGS 

RIO-MCC-2A VFD-20430  SI-C, SC-C 

I-058 1" 
2 #16 
TWSP RGS 

RIO-MCC-2A VFD-20530  SI-C, SC-C 

I-059 1" 
2 #16 
TWSP RGS 

RIO-MCC-2A VFD-20630  SI-C, SC-C 

I-060 1" 
2 #16 
TWSP RGS 

RIO-MCC-2A VFD-20730  SI-C, SC-C 

I-061 1" 
2 #16 
TWSP RGS 

RIO-MCC-2A VFD-20830  SI-C, SC-C 

I-062 1" 
2 #16 
TWSP RGS 

RIO-MCC-2A VFD-20930  SI-C, SC-C 

I-063 1" 
2 #16 
TWSP RGS 

RIO-MCC-2A VFD-21030  SI-C, SC-C 
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I-064 1" 
2 #16 
TWSP RGS 

VFD-20130 FLOC-20130   

I-065 1" 
2 #16 
TWSP RGS 

VFD-20230 FLOC-20230   

I-066 1" 
2 #16 
TWSP RGS 

VFD-20330 FLOC-20330   

I-067 1" 
2 #16 
TWSP RGS 

VFD-20430 FLOC-20430   

I-068 1" 
2 #16 
TWSP RGS 

VFD-20530 FLOC-20530   

I-069 1" 
2 #16 
TWSP RGS 

VFD-20630 FLOC-20630   

I-070 1" 
2 #16 
TWSP RGS 

VFD-20730 FLOC-20730   

I-071 1" 
2 #16 
TWSP RGS 

VFD-20830 FLOC-20830   

I-072 1" 
2 #16 
TWSP RGS 

VFD-20930 FLOC-20930   

I-073 1" 
2 #16 
TWSP RGS 

VFD-21030 FLOC-21030   

I-074 1" 
2 #16 
TWSP RGS 

RIO-MCC-2A VFD-30160  SI-C, SC-C 

I-075 1" 
2 #16 
TWSP RGS 

RIO-MCC-2A VFD-30260  SI-C, SC-C 

I-076 1" 
2 #16 
TWSP RGS 

RIO-MCC-2A VFD-30360  SI-C, SC-C 

I-077 1" 
2 #16 
TWSP RGS 

RIO-MCC-2A VFD-30460  SI-C, SC-C 

I-078 1" 
2 #16 
TWSP RGS 

RIO-MCC-2A VFD-30560  SI-C, SC-C 

I-079 1" 
2 #16 
TWSP RGS 

RIO-MCC-2A VFD-30660  SI-C, SC-C 

I-080 1" 
2 #16 
TWSP RGS 

RIO-MCC-2A VFD-30760  SI-C, SC-C 

I-081 1" 
2 #16 
TWSP RGS 

RIO-MCC-2A VFD-30860  SI-C, SC-C 
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I-082 1" 
2 #16 
TWSP RGS 

RIO-MCC-2A VFD-30960  SI-C, SC-C 

I-083 1" 
2 #16 
TWSP RGS 

RIO-MCC-2A VFD-31060  SI-C, SC-C 

I-084 1" 
2 #16 
TWSP RGS 

VFD-30160 SKMR-30160   

I-085 1" 
2 #16 
TWSP RGS 

VFD-30260 SKMR-30260   

I-086 1" 
2 #16 
TWSP RGS 

VFD-30360 SKMR-30360   

I-087 1" 
2 #16 
TWSP RGS 

VFD-30460 SKMR-30460   

I-088 1" 
2 #16 
TWSP RGS 

VFD-30560 SKMR-30560   

I-089 1" 
2 #16 
TWSP RGS 

VFD-30660 SKMR-30660   

I-090 1" 
2 #16 
TWSP RGS 

VFD-30760 SKMR-30760   

I-091 1" 
2 #16 
TWSP RGS 

VFD-30860 SKMR-30860   

I-092 1" 
2 #16 
TWSP RGS 

VFD-30960 SKMR-30960   

I-093 1" 
2 #16 
TWSP RGS 

VFD-31060 SKMR-31060   

I-094 3/4" 
1 #16 
TWSP RGS 

RIO-DAF-A2 LIT-30011   

I-095 3/4" 
1 #16 
TWSP RGS 

RIO-DAF-B2 LIT-30021   

I-096 3/4" 
1 #16 
TWSP RGS 

RIO-DAF-A2 AIT-30012   

I-097 3/4" 
MANF. 
PROV. 
CABLE RGS 

AIT-30012 AE-30012   

I-098 3/4" 
1 #16 
TWSP RGS 

RIO-DAF-B2 AIT-30022   
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I-099 3/4" 
MANF. 
PROV. 
CABLE RGS 

AIT-30022 AE-30022   

I-100 1" 
2 #16 
TWSP RGS 

RIO-MCC-1A VFD-33010 SI-33010, SC-33010 

I-101 1" 
2 #16 
TWSP RGS 

VFD-33010 LCS-33010   

I-102 1" 
2 #16 
TWSP RGS 

RIO-MCC-1A VFD-33020 SI-33020, SC-33020 

I-103 1" 
2 #16 
TWSP RGS 

VFD-33020 LCS-33020   

I-104 1" 
2 #16 
TWSP RGS 

RIO-MCC-1A VFD-33030 SI-33030, SC-33030 

I-105 1" 
2 #16 
TWSP RGS 

VFD-33030 LCS-33030   

I-106 1" 
2 #16 
TWSP RGS 

RIO-MCC-1A VFD-33040 SI-33040, SC-33040 

I-107 1" 
2 #16 
TWSP RGS 

VFD-33040 LCS-33040   

I-108 3/4" 
1 #16 
TWSP RGS 

RIO-DAF-A2 PIT-33053 PI-33053 

I-109 3/4" 
1 #16 
TWSP RGS 

RIO-MCC-2A 
PIT-34031 PG-34031 

I-110 3/4" 
1 #16 
TWSP RGS 

RIO-MCC-2A 
PIT-34041 PG-34041 

I-111 3/4" 
1 #16 
TWSP RGS 

RIO-DAF-A2 
FIT-34000 FI-34000 

I-112 3/4" 
MANF. 
PROV. 
CABLE RGS FIT-34000 FE-34000   

I-113 
3/4" 

1 #16 
TWSP RGS RIO-DAF-A2 FIT-34009 FI-34009 

I-114 3/4" 
1 #16 
TWSP RGS 

RIO-DAF-A2 
LIT-34051 LI-34051 
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I-115 3/4" 
MANF. 
PROV. 
CABLE RGS LIT-34051 LE-34051   

I-116 1" 
2 #16 
TWSP RGS 

RIO-DAF-A2 
LCV-34051 ZI-34051, ZC-34051 

I-117 3/4" 
1 #16 
TWSP RGS 

RIO-DAF-A2 
PIT-34052 PG-34052 

I-118 1" 
2 #16 
TWSP RGS 

RIO-DAF-A2 
MOV-34060 ZI-34060, ZC-34060 

I-119 3/4" 
1 #16 
TWSP RGS 

RIO-DAF-B2 
LIT-34081   

I-120 3/4" 
MANF. 
PROV. 
CABLE RGS LIT-34081 LE-34081   

I-121 1" 
2 #16 
TWSP RGS 

RIO-DAF-B2 
LCV-34081 ZI-34081, ZC-34081 

I-122 3/4" 
1 #16 
TWSP RGS 

RIO-DAF-B2 
PIT-34082 PG-34082 

I-123 1" 
2 #16 
TWSP RGS 

RIO-DAF-B2 
MOV-34090 ZI-34090, ZC-34090 

I-124 3/4" 
1 #16 
TWSP RGS 

RIO-DAF-A2 LIT-35011   

I-125 3/4" 
1 #16 
TWSP RGS 

RIO-DAF-B2 LIT-35051   

I-126 3/4" 
1 #16 
TWSP RGS 

RIO-FLT-A1 LIT-40101 LI-DD 

I-127 3/4" 
1 #16 
TWSP RGS 

RIO-FLT-A1 LIT-40201 LI-DD 

I-128 3/4" 
1 #16 
TWSP RGS 

RIO-FLT-A1 LIT-40301 LI-DD 

I-129 3/4" 
1 #16 
TWSP RGS 

RIO-FLT-A1 LIT-40401 LI-DD 

I-130 3/4" 
1 #16 
TWSP RGS 

RIO-FLT-A2 LIT-40501 LI-DD 

I-131 3/4" 
1 #16 
TWSP RGS 

RIO-FLT-A2 LIT-40601 LI-DD 
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I-132 3/4" 
1 #16 
TWSP RGS 

RIO-FLT-A2 LIT-40701 LI-DD 

I-133 3/4" 
1 #16 
TWSP RGS 

RIO-FLT-B1 LIT-40801 LI-DD 

I-134 3/4" 
1 #16 
TWSP RGS 

RIO-FLT-B1 LIT-40901 LI-DD 

I-135 3/4" 
1 #16 
TWSP RGS 

RIO-FLT-B1 LIT-41001 LI-DD 

I-136 3/4" 
1 #16 
TWSP RGS 

RIO-FLT-B1 LIT-41101 LI-DD 

I-137 3/4" 
1 #16 
TWSP RGS 

RIO-FLT-B2 LIT-41201 LI-DD 

I-138 3/4" 
1 #16 
TWSP RGS 

RIO-FLT-B2 LIT-41301 LI-DD 

I-139 3/4" 
1 #16 
TWSP RGS 

RIO-FLT-B2 LIT-41401 LI-DD 

I-140 1" 
2 #16 
TWSP RGS 

RIO-FLT-A1 FCV-40100  ZCH-40100, ZI-40100 

I-141 3/4" 
1 #16 
TWSP RGS 

RIO-FLT-A1 PIT-40103 PI-FF 

I-142 3/4" 
1 #16 
TWSP RGS 

RIO-FLT-A1 PIT-40203 PI-FF 

I-143 3/4" 
1 #16 
TWSP RGS 

RIO-FLT-A1 PIT-40303 PI-FF 

I-144 3/4" 
1 #16 
TWSP RGS 

RIO-FLT-A1 PIT-40403 PI-FF 

I-145 3/4" 
1 #16 
TWSP RGS 

RIO-FLT-A2 PIT-40503 PI-FF 

I-146 3/4" 
1 #16 
TWSP RGS 

RIO-FLT-A2 PIT-40603 PI-FF 

I-147 3/4" 
1 #16 
TWSP RGS 

RIO-FLT-A2 PIT-40703 PI-FF 

I-148 3/4" 
1 #16 
TWSP RGS 

RIO-FLT-B1 PIT-40803 PI-FF 

I-149 3/4" 
1 #16 
TWSP RGS 

RIO-FLT-B1 PIT-40903 PI-FF 
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I-150 3/4" 
1 #16 
TWSP RGS 

RIO-FLT-B1 PIT-41003 PI-FF 

I-151 3/4" 
1 #16 
TWSP RGS 

RIO-FLT-B1 PIT-41103 PI-FF 

I-152 3/4" 
1 #16 
TWSP RGS 

RIO-FLT-B2 PIT-41203 PI-FF 

I-153 3/4" 
1 #16 
TWSP RGS 

RIO-FLT-B2 PIT-41303 PI-FF 

I-154 3/4" 
1 #16 
TWSP RGS 

RIO-FLT-B2 PIT-41403 PI-FF 

I-155 3/4" 
1 #16 
TWSP RGS 

RIO-FLT-A1 AIT-40104 AI-JJ 

I-156 3/4" 
1 #16 
TWSP RGS 

RIO-FLT-A1 AIT-40204 AI-JJ 

I-157 3/4" 
1 #16 
TWSP RGS 

RIO-FLT-A1 AIT-40304 AI-JJ 

I-158 3/4" 
1 #16 
TWSP RGS 

RIO-FLT-A1 AIT-40404 AI-JJ 

I-159 3/4" 
1 #16 
TWSP RGS 

RIO-FLT-A2 AIT-40504 AI-JJ 

I-160 3/4" 
1 #16 
TWSP RGS 

RIO-FLT-A2 AIT-40604 AI-JJ 

I-161 3/4" 
1 #16 
TWSP RGS 

RIO-FLT-A2 AIT-40704 AI-JJ 

I-162 3/4" 
1 #16 
TWSP RGS 

RIO-FLT-B1 AIT-40804 AI-JJ 

I-163 3/4" 
1 #16 
TWSP RGS 

RIO-FLT-B1 AIT-40904 AI-JJ 

I-164 3/4" 
1 #16 
TWSP RGS 

RIO-FLT-B1 AIT-41004 AI-JJ 

I-165 3/4" 
1 #16 
TWSP RGS 

RIO-FLT-B1 AIT-41104 AI-JJ 

I-166 3/4" 
1 #16 
TWSP RGS 

RIO-FLT-B2 AIT-41204 AI-JJ 

I-167 3/4" 
1 #16 
TWSP RGS 

RIO-FLT-B2 AIT-41304 AI-JJ 
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I-168 3/4" 
1 #16 
TWSP RGS 

RIO-FLT-B2 AIT-41404 AI-JJ 

I-169 3/4" 
MANF. 
PROV. 
CABLE RGS 

AIT-40104 AE-40104   

I-170 3/4" 
MANF. 
PROV. 
CABLE RGS 

AIT-40204 AE-40204   

I-171 3/4" 
MANF. 
PROV. 
CABLE RGS 

AIT-40304 AE-40304   

I-172 3/4" 
MANF. 
PROV. 
CABLE RGS 

AIT-40404 AE-40404   

I-173 3/4" 
MANF. 
PROV. 
CABLE RGS 

AIT-40504 AE-40504   

I-174 3/4" 
MANF. 
PROV. 
CABLE RGS 

AIT-40604 AE-40604   

I-175 3/4" 
MANF. 
PROV. 
CABLE RGS 

AIT-40704 AE-40704   

I-176 3/4" 
MANF. 
PROV. 
CABLE RGS 

AIT-40804 AE-40804   

I-177 3/4" 
MANF. 
PROV. 
CABLE RGS 

AIT-40904 AE-40904   

I-178 3/4" 
MANF. 
PROV. 
CABLE RGS 

AIT-41004 AE-41004   

I-179 3/4" 
MANF. 
PROV. 
CABLE RGS 

AIT-41104 AE-41104   

La
st

 M
od

ifi
ed

: 0
2/

28
/2

02
4 

at
 1

0:
41

A
M

 E
S

T



 

90398-004/February 2024 26 24 16-161 Cable and Conduit Schedule 

I-180 3/4" 
MANF. 
PROV. 
CABLE RGS 

AIT-41204 AE-41204   

I-181 3/4" 
MANF. 
PROV. 
CABLE RGS 

AIT-41304 AE-41304   

I-182 3/4" 
MANF. 
PROV. 
CABLE RGS 

AIT-41404 AE-41404   

I-183 3/4" 
1 #16 
TWSP RGS 

RIO-FLT-A1 FIT-40105 FI-LL 

I-184 3/4" 
1 #16 
TWSP RGS 

RIO-FLT-A1 FIT-40205 FI-LL 

I-185 3/4" 
1 #16 
TWSP RGS 

RIO-FLT-A1 FIT-40305 FI-LL 

I-186 3/4" 
1 #16 
TWSP RGS 

RIO-FLT-A1 FIT-40405 FI-LL 

I-187 3/4" 
1 #16 
TWSP RGS 

RIO-FLT-A2 FIT-40505 FI-LL 

I-188 3/4" 
1 #16 
TWSP RGS 

RIO-FLT-A2 FIT-40605 FI-LL 

I-189 3/4" 
1 #16 
TWSP RGS 

RIO-FLT-A2 FIT-40705 FI-LL 

I-190 3/4" 
1 #16 
TWSP RGS 

RIO-FLT-B1 FIT-40805 FI-LL 

I-191 3/4" 
1 #16 
TWSP RGS 

RIO-FLT-B1 FIT-40905 FI-LL 

I-192 3/4" 
1 #16 
TWSP RGS 

RIO-FLT-B1 FIT-41005 FI-LL 

I-193 3/4" 
1 #16 
TWSP RGS 

RIO-FLT-B1 FIT-41105 FI-LL 

I-194 3/4" 
1 #16 
TWSP RGS 

RIO-FLT-B2 FIT-41205 FI-LL 

I-195 3/4" 
1 #16 
TWSP RGS 

RIO-FLT-B2 FIT-41305 FI-LL 
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I-196 3/4" 
1 #16 
TWSP RGS 

RIO-FLT-B2 FIT-41405 FI-LL 

I-197 3/4" 
MANF. 
PROV. 
CABLE RGS 

FIT-40105 FE-40105 
  

I-198 3/4" 
MANF. 
PROV. 
CABLE RGS 

FIT-40205 FE-40205   

I-199 3/4" 
MANF. 
PROV. 
CABLE RGS 

FIT-40305 FE-40305   

I-200 3/4" 
MANF. 
PROV. 
CABLE RGS 

FIT-40405 FE-40405   

I-201 3/4" 
MANF. 
PROV. 
CABLE RGS 

FIT-40505 FE-40505   

I-202 3/4" 
MANF. 
PROV. 
CABLE RGS 

FIT-40605 FE-40605   

I-203 3/4" 
MANF. 
PROV. 
CABLE RGS 

FIT-40705 FE-40705   

I-204 3/4" 
MANF. 
PROV. 
CABLE RGS 

FIT-40805 FE-40805   

I-205 3/4" 
MANF. 
PROV. 
CABLE RGS 

FIT-40905 FE-40905   

I-206 3/4" 
MANF. 
PROV. 
CABLE RGS 

FIT-41005 FE-41005   

I-207 3/4" 
MANF. 
PROV. 
CABLE RGS 

FIT-41105 FE-41105   
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I-208 3/4" 
MANF. 
PROV. 
CABLE RGS 

FIT-41205 FE-41205   

I-209 3/4" 
MANF. 
PROV. 
CABLE RGS 

FIT-41305 FE-41305   

I-210 3/4" 
MANF. 
PROV. 
CABLE RGS 

FIT-41405 FE-41405   

I-211 1" 
2 #16 
TWSP RGS 

RIO-FLT-A1 MOV-40160 ZC-MM, ZI-MM 

I-212 1" 
2 #16 
TWSP RGS 

RIO-FLT-A1 MOV-40260 ZC-MM, ZI-MM 

I-213 1" 
2 #16 
TWSP RGS 

RIO-FLT-A1 MOV-40360 ZC-MM, ZI-MM 

I-214 1" 
2 #16 
TWSP RGS 

RIO-FLT-A1 MOV-40460 ZC-MM, ZI-MM 

I-215 1" 
2 #16 
TWSP RGS 

RIO-FLT-A2 MOV-40560 ZC-MM, ZI-MM 

I-216 1" 
2 #16 
TWSP RGS 

RIO-FLT-A2 MOV-40660 ZC-MM, ZI-MM 

I-217 1" 
2 #16 
TWSP RGS 

RIO-FLT-A2 MOV-40760 ZC-MM, ZI-MM 

I-218 1" 
2 #16 
TWSP RGS 

RIO-FLT-B1 MOV-40860 ZC-MM, ZI-MM 

I-219 1" 
2 #16 
TWSP RGS 

RIO-FLT-B1 MOV-40960 ZC-MM, ZI-MM 

I-220 1" 
2 #16 
TWSP RGS 

RIO-FLT-B1 MOV-41060 ZC-MM, ZI-MM 

I-221 1" 
2 #16 
TWSP RGS 

RIO-FLT-B1 MOV-41160 ZC-MM, ZI-MM 

I-222 1" 
2 #16 
TWSP RGS 

RIO-FLT-B2 MOV-41260 ZC-MM, ZI-MM 

I-223 1" 
2 #16 
TWSP RGS 

RIO-FLT-B2 MOV-41360 ZC-MM, ZI-MM 
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I-224 1" 
2 #16 
TWSP RGS 

RIO-FLT-B2 MOV-41460 ZC-MM, ZI-MM 

I-225 1" 
2 #16 
TWSP RGS 

RIO-FLT-A1 MOV-40170 ZC-NN, ZI-NN 

I-226 1" 
2 #16 
TWSP RGS 

RIO-FLT-A1 MOV-40270 ZC-NN, ZI-NN 

I-227 1" 
2 #16 
TWSP RGS 

RIO-FLT-A1 MOV-40370 ZC-NN, ZI-NN 

I-228 1" 
2 #16 
TWSP RGS 

RIO-FLT-A1 MOV-40470 ZC-NN, ZI-NN 

I-229 1" 
2 #16 
TWSP RGS 

RIO-FLT-A2 MOV-40570 ZC-NN, ZI-NN 

I-230 1" 
2 #16 
TWSP RGS 

RIO-FLT-A2 MOV-40670 ZC-NN, ZI-NN 

I-231 1" 
2 #16 
TWSP RGS 

RIO-FLT-A2 MOV-40770 ZC-NN, ZI-NN 

I-232 1" 
2 #16 
TWSP RGS 

RIO-FLT-B1 MOV-40870 ZC-NN, ZI-NN 

I-233 1" 
2 #16 
TWSP RGS 

RIO-FLT-B1 MOV-40970 ZC-NN, ZI-NN 

I-234 1" 
2 #16 
TWSP RGS 

RIO-FLT-B1 MOV-41070 ZC-NN, ZI-NN 

I-235 1" 
2 #16 
TWSP RGS 

RIO-FLT-B1 MOV-41170 ZC-NN, ZI-NN 

I-236 1" 
2 #16 
TWSP RGS 

RIO-FLT-B2 MOV-41270 ZC-NN, ZI-NN 

I-237 1" 
2 #16 
TWSP RGS 

RIO-FLT-B2 MOV-41370 ZC-NN, ZI-NN 

I-238 1" 
2 #16 
TWSP RGS 

RIO-FLT-B2 MOV-41470 ZC-NN, ZI-NN 

I-239 
3/4" 

1 #16 
TWSP RGS RIO-FLT-A2 AIT-42061 AI-42061 

I-240 
3/4" 

MANF. 
PROV. 
CABLE RGS AIT-42061 AE-42061   
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I-241 
3/4" 

1 #16 
TWSP RGS RIO-FLT-B2 AIT-42062 AI-42062 

I-242 
3/4" 

MANF. 
PROV. 
CABLE RGS AIT-42062 AE-42062   

I-243 3/4" 
1 #16 
TWSP RGS 

RIO-FLT-A2 AIT-42041 AI-42041 

I-244 3/4" 
MANF. 
PROV. 
CABLE RGS 

AIT-42041 AE-42041   

I-245 3/4" 
1 #16 
TWSP RGS 

RIO-FLT-B2 AIT-42042 AI-42042 

I-246 3/4" 
MANF. 
PROV. 
CABLE RGS 

AIT-42042 AE-42042   

I-247 3/4" 
1 #16 
TWSP RGS 

RIO-FLT-A2 LIT-42031 LI-42031 

I-248 3/4" 
1 #16 
TWSP RGS 

RIO-FLT-B2 LIT-42032 LI-42032 

I-249 3/4" 
1 #16 
TWSP RGS 

RIO-FLT-A2 LIT-42033 LI-42033 

I-250 3/4" 
1 #16 
TWSP RGS 

RIO-FLT-B2 LIT-42034 LI-42034 

I-251 3/4" 
1 #16 
TWSP RGS 

RIO-WQSB AIT-43061 AI-43061 

I-252 3/4" 
MANF. 
PROV. 
CABLE RGS 

AIT-43061 AE-43061   

I-253 3/4" 
1 #16 
TWSP RGS 

RIO-WQSB AIT-43062 AI-43062 

I-254 3/4" 
MANF. 
PROV. 
CABLE RGS 

AIT-43062 AE-43062   

I-255 3/4" 
1 #16 
TWSP RGS 

RIO-WQSB AIT-43063 AI-43063 
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I-256 3/4" 
MANF. 
PROV. 
CABLE RGS 

AIT-43063 AE-43063   

I-257 3/4" 
1 #16 
TWSP RGS 

RIO-WQTH AIT-43051 AI-43051 

I-258 3/4" 
MANF. 
PROV. 
CABLE RGS 

AIT-43051 AE-43051   

I-259 3/4" 
1 #16 
TWSP RGS 

RIO-WQTH AIT-43052 AI-43052 

I-260 3/4" 
MANF. 
PROV. 
CABLE RGS 

AIT-43052 AE-43052   

I-261 3/4" 
1 #16 
TWSP RGS 

RIO-WQTH AIT-43053 AI-43053 

I-262 3/4" 
MANF. 
PROV. 
CABLE RGS 

AIT-43053 AE-43053   

I-263 3/4" 
1 #16 
TWSP RGS 

RIO-MCC-2A FIT-45001 FI-45001 

I-264 1 1/2" 
4 #16 
TWSP 

PVC Coated 
RGS 

RIO-CHEM-A 
LCS-51000 

LI-51011, LI-51021, LI-51031, 
LI-51041 

I-265 3/4" 
1 #16 
TWSP 

PVC Coated 
RGS LCS-51000 

LIT-51011 
  

I-266 3/4" 
MANF. 
PROV. 
CABLE 

PVC Coated 
RGS 

LIT-51011 LI-51011 
  

I-267 3/4" 
1 #16 
TWSP 

PVC Coated 
RGS LCS-51000 

LIT-51021 
  

I-268 3/4" 
MANF. 
PROV. 
CABLE 

PVC Coated 
RGS 

LIT-51021 LI-51021 
  

I-269 3/4" 
1 #16 
TWSP 

PVC Coated 
RGS LCS-51000 

LIT-51031 
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I-270 3/4" 
MANF. 
PROV. 
CABLE 

PVC Coated 
RGS 

LIT-51031 LI-51031 
  

I-271 3/4" 
1 #16 
TWSP 

PVC Coated 
RGS LCS-51000 

LIT-51041   

I-272 3/4" 
MANF. 
PROV. 
CABLE 

PVC Coated 
RGS 

LIT-51041 LI-51041   

I-273 3/4" 
1 #16 
TWSP 

PVC Coated 
RGS 

RIO-CHEM-A 
LIT-51111 LI-51111 

I-274 1" 
2 #16 
TWSP 

PVC Coated 
RGS 

RIO-CHEM-A 
P-51120 SI-51120, SC-51120 

I-275 1" 
2 #16 
TWSP 

PVC Coated 
RGS 

RIO-CHEM-A 
P-51130 SI-51130, SC-51130 

I-276 1" 
2 #16 
TWSP 

PVC Coated 
RGS 

RIO-CHEM-A 
P-51140 SI-51140, SC-51140 

I-277 1" 
2 #16 
TWSP 

PVC Coated 
RGS 

RIO-CHEM-A 
P-51150 SI-51150, SC-51150 

I-278 1" 
2 #16 
TWSP 

PVC 
Schedule 80 

RIO-CHEM-B 
LCS-52000 LI-52011, LI-52021 

I-279 3/4" 
1 #16 
TWSP 

PVC 
Schedule 80 LCS-52000 

LIT-52011 
  

I-280 3/4" 
MANF. 
PROV. 
CABLE 

PVC 
Schedule 80 

LIT-52011 LI-52011 
  

I-281 3/4" 
1 #16 
TWSP 

PVC 
Schedule 80 LCS-52000 

LIT-52021 
  

I-282 3/4" 
MANF. 
PROV. 
CABLE 

PVC 
Schedule 80 

LIT-52021 LI-52021 
  

I-283 3/4" 
1 #16 
TWSP 

PVC 
Schedule 80 

RIO-CHEM-B 
LIT-52111 LI-52111 

I-284 1" 
2 #16 
TWSP 

PVC 
Schedule 80 

RIO-CHEM-B 
P-52120 SI-52120, SC-52120 

I-285 1" 
2 #16 
TWSP 

PVC 
Schedule 80 

RIO-CHEM-B 
P-52130 SI-52130, SC-52130 
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I-286 1" 
2 #16 
TWSP 

PVC 
Schedule 80 

RIO-CHEM-B 
P-52140 SI-52140, SC-52140 

I-287 1" 
2 #16 
TWSP 

PVC 
Schedule 80 

RIO-CHEM-B 
P-52150 SI-52150, SC-52150 

I-288 3/4" 
1 #16 
TWSP 

PVC 
Schedule 80 

RIO-CHEM-B 
LIT-52116 LI-52116 

I-289 1" 
2 #16 
TWSP 

PVC 
Schedule 80 

RIO-CHEM-B 
P-52160 SI-52160, SC-52160 

I-290 1" 
2 #16 
TWSP 

PVC 
Schedule 80 

RIO-CHEM-B 
P-52170 SI-52170, SC-52170 

I-291 1" 
2 #16 
TWSP 

PVC 
Schedule 80 

RIO-CHEM-B 
P-52180 SI-52180, SC-52180 

I-292 1" 
2 #16 
TWSP 

PVC 
Schedule 80 

RIO-CHEM-B 
P-52190 SI-52190, SC-52190 

I-293 1" 
2 #16 
TWSP 

PVC 
Schedule 80 

RIO-CHEM-C 
LCS-53000 LI-53011, LI-53021 

I-294 3/4" 
1 #16 
TWSP 

PVC 
Schedule 80 LCS-53000 

LIT-53011 
  

I-295 3/4" 
MANF. 
PROV. 
CABLE 

PVC 
Schedule 80 

LIT-53011 LI-53011 
  

I-296 3/4" 
1 #16 
TWSP 

PVC 
Schedule 80 LCS-53000 

LIT-53021 
  

I-297 3/4" 
MANF. 
PROV. 
CABLE 

PVC 
Schedule 80 

LIT-53021 LI-53021 
  

I-298 3/4" 
1 #16 
TWSP 

PVC 
Schedule 80 

RIO-CHEM-C 
LIT-53111 LI-53111 

I-299 1" 
2 #16 
TWSP 

PVC 
Schedule 80 

RIO-CHEM-C 
P-53120 SI-53120, SC-53120 

I-300 1" 
2 #16 
TWSP 

PVC 
Schedule 80 

RIO-CHEM-C 
P-53130 SI-53130, SC-53130 

I-301 1" 
2 #16 
TWSP 

PVC 
Schedule 80 

RIO-CHEM-C 
P-53140 SI-53140, SC-53140 

I-302 1" 
2 #16 
TWSP 

PVC 
Schedule 80 

RIO-CHEM-C 
P-53150 SI-53150, SC-53150 
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I-303 1 1/2" 
5 #16 
TWSP 

PVC 
Schedule 80 

RIO-CHEM-A 
LCS-54000 

LI-54011, LI-54021, LI-54031, 
LI-54041, LI-54051 

I-304 3/4" 
1 #16 
TWSP 

PVC 
Schedule 80 LCS-54000 

LIT-54011 
  

I-305 3/4" 
MANF. 
PROV. 
CABLE 

PVC 
Schedule 80 

LIT-54011 LI-54011 
  

I-306 3/4" 
1 #16 
TWSP 

PVC 
Schedule 80 LCS-54000 

LIT-54021 
  

I-307 3/4" 
MANF. 
PROV. 
CABLE 

PVC 
Schedule 80 

LIT-54021 LI-54021 
  

I-308 3/4" 
1 #16 
TWSP 

PVC 
Schedule 80 LCS-54000 

LIT-54031 
  

I-309 3/4" 
MANF. 
PROV. 
CABLE 

PVC 
Schedule 80 

LIT-54031 LI-54031 
  

I-310 3/4" 
1 #16 
TWSP 

PVC 
Schedule 80 LCS-54000 

LIT-54041   

I-311 3/4" 
MANF. 
PROV. 
CABLE 

PVC 
Schedule 80 

LIT-54041 LI-54041   

I-312 3/4" 
1 #16 
TWSP 

PVC 
Schedule 80 LCS-54000 

LIT-54051 
  

I-313 3/4" 
MANF. 
PROV. 
CABLE 

PVC 
Schedule 80 

LIT-54051 LI-54051 
  

I-314 3/4" 
1 #16 
TWSP 

PVC 
Schedule 80 

RIO-CHEM-A 
LIT-54111 LI-54111 

I-315 1" 
2 #16 
TWSP 

PVC 
Schedule 80 

RIO-CHEM-A 
P-54120 SI-54120, SC-54120 

I-316 1" 
2 #16 
TWSP 

PVC 
Schedule 80 

RIO-CHEM-A 
P-54130 SI-54130, SC-54130 

I-317 1" 
2 #16 
TWSP 

PVC 
Schedule 80 

RIO-CHEM-A 
P-54140 SI-54140, SC-54140 
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I-318 1" 
2 #16 
TWSP 

PVC 
Schedule 80 

RIO-CHEM-A 
P-54150 SI-54150, SC-54150 

I-319 3/4" 
1 #16 
TWSP 

PVC Coated 
RGS 

RIO-CHEM-B 
WIT-55111 WI-55111 

I-320 3/4" 
MANF. 
PROV. 
CABLE 

PVC Coated 
RGS WIT-55111 WE-55111   

I-321 3/4" 
1 #16 
TWSP 

PVC Coated 
RGS 

RIO-CHEM-B 
WIT-55116 WI-55116 

I-322 3/4" 
MANF. 
PROV. 
CABLE 

PVC Coated 
RGS WIT-55116 WE-55116   

I-323 1" 
2 #16 
TWSP 

PVC Coated 
RGS 

RIO-CHEM-B 
SKID-55120 SI-55120, SC-55120 

I-324 1" 
2 #16 
TWSP 

PVC Coated 
RGS 

RIO-CHEM-B 
SKID-55130 SI-55130, SC-55130 

I-325 1" 
2 #16 
TWSP 

PVC Coated 
RGS 

RIO-CHEM-C 
LCS-56000 LI-56011, LI-56021 

I-326 3/4" 
1 #16 
TWSP 

PVC Coated 
RGS LCS-56000 

LIT-56011 
  

I-327 3/4" 
MANF. 
PROV. 
CABLE 

PVC Coated 
RGS 

LIT-56011 LI-56011 
  

I-328 3/4" 
1 #16 
TWSP 

PVC Coated 
RGS LCS-56000 

LIT-56021 
  

I-329 3/4" 
MANF. 
PROV. 
CABLE 

PVC Coated 
RGS 

LIT-56021 LI-56021 
  

I-330 3/4" 
1 #16 
TWSP 

PVC Coated 
RGS 

RIO-CHEM-C 
LIT-56111 LI-56111 

I-331 1" 
2 #16 
TWSP 

PVC Coated 
RGS 

RIO-CHEM-C 
SKID-56120 SI-56120, SC-56120 

I-332 1" 
2 #16 
TWSP 

PVC Coated 
RGS 

RIO-CHEM-C 
SKID-56130 SI-56130, SC-56130 
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DWB & WWT C&C 

I-333 3/4" 
CAT6 

CABLE 
RGS 

ELECTRICAL 
SYSTEM 

MONITORING MCC-4 JI-70541, JI-70542 

I-334 3/4" 
1 #16 
TWSP RGS RIO-RESIDUALS LIT-60111 LI-60111 

I-335 3/4" 
1 #16 
TWSP RGS RIO-RESIDUALS LIT-60121 LI-60121 

I-336 3/4" 
1 #16 
TWSP RGS RIO-RESIDUALS AIT-60203 AI-60203 

I-337 3/4" 
MANF. 
PROV. 
CABLE RGS AIT-60203 AE-60203   

I-338 3/4" 
1 #16 
TWSP RGS RIO-RESIDUALS AIT-60204 AI-60204 

I-339 3/4" 
MANF. 
PROV. 
CABLE RGS AIT-60204 AE-60204   

I-340 
3/4" 

1 #16 
TWSP RGS CENT-60210 FIT-60201   

I-341 
3/4" 

MANF. 
PROV. 
CABLE RGS FIT-60201 FE-60201   

I-342 
3/4" 

1 #16 
TWSP RGS CENT-60220 FIT-60202   

I-343 
3/4" 

MANF. 
PROV. 
CABLE RGS FIT-60202 FE-60202   

I-344 
3/4" 

1 #16 
TWSP RGS RIO-RESIDUALS WIT-60421 WI-60421 

I-345 
3/4" 

MANF. 
PROV. 
CABLE RGS WIT-60421 WE-60421   

I-346 
3/4" 

1 #16 
TWSP RGS RIO-RESIDUALS WIT-60461 WI-60421 
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I-347 
3/4" 

MANF. 
PROV. 
CABLE RGS WIT-60461 WE-60461   

I-348 
1" 

2 #16 
TWSP RGS RIO-RESIDUALS SKID-60430 SI-60430, SC-60430 

I-349 
1" 

2 #16 
TWSP RGS RIO-RESIDUALS SKID-60470 SI-60470, SC-60470 

I-350 
3/4" 

1 #16 
TWSP RGS RIO-RESIDUALS LIT-60501 LI-60501 

I-351 
1" 

2 #16 
TWSP RGS RIO-RESIDUALS VFD-60510 SI-60510, SC-60510 

I-352 
1" 

2 #16 
TWSP RGS VFD-60510 LCS-60510   

I-353 
1" 

2 #16 
TWSP RGS RIO-RESIDUALS VFD-60520 SI-60520, SC-60520 

I-354 
1" 

2 #16 
TWSP RGS VFD-60520 LCS-60520   

I-355 
3/4" 

1 #16 
TWSP RGS RIO-DAF-A2 PIT-46003 PI-46003 

I-356 
3/4" 

1 #16 
TWSP RGS RIO-DAF-A2 AIT-46004 AI-46004 

I-357 
3/4" 

MANF. 
PROV. 
CABLE RGS AIT-46004 AE-46004   

I-358 
1" 

2 #16 
TWSP RGS RIO-RESIDUALS VFD-46010 ZI-46010, ZC-46010 

I-359 
1" 

2 #16 
TWSP RGS VFD-46010 LCS-46010   

I-360 
1" 

2 #16 
TWSP RGS RIO-RESIDUALS VFD-46020 ZI-46020, ZC-46020 

I-361 
1" 

2 #16 
TWSP RGS VFD-46020 LCS-46020   

I-362 
3/4" 

1 #16 
TWSP RGS RIO-RESIDUALS LIT-46011 LI-46011 

I-363 
3/4" 

1 #16 
TWSP RGS RIO-RESIDUALS LIT-46021 LI-46021 

La
st

 M
od

ifi
ed

: 0
2/

28
/2

02
4 

at
 1

0:
41

A
M

 E
S

T



 

90398-004/February 2024 26 24 16-173 Cable and Conduit Schedule 

I-364 
1" 

2 #16 
TWSP RGS RIO-RESIDUALS VFD-46030 ZI-46030, ZC-46030 

I-365 
1" 

2 #16 
TWSP RGS VFD-46030 LCS-46030   

I-366 
1" 

2 #16 
TWSP RGS RIO-RESIDUALS VFD-46040 ZI-46040, ZC-46040 

I-367 
1" 

2 #16 
TWSP RGS VFD-46040 LCS-46040   

I-368 
3/4" 

1 #16 
TWSP RGS RIO-DAF-A2 FIT-46001 FI-46001 

I-369 
3/4" 

MANF. 
PROV. 
CABLE RGS FIT-46001 FE-46001   

I-370 
1" 

2 #16 
TWSP RGS RIO-DAF-A2 FCV-46001 ZC-46001, ZI-46001 

I-371 
3/4" 

1 #16 
TWSP RGS RIO-DAF-B2 FIT-46002 FI-46002 

I-372 
3/4" 

MANF. 
PROV. 
CABLE RGS FIT-46002 FE-46002   

I-373 
1" 

2 #16 
TWSP RGS RIO-DAF-B2 FCV-46002 ZC-46002, ZI-46002 

I-374 
3/4" 

1 #16 
TWSP RGS RIO-DAF-A2 FIT-60504 FI-60504 

I-375 
3/4" 

MANF. 
PROV. 
CABLE RGS FIT-60504 FE-60504   

I-376 
1" 

2 #16 
TWSP RGS RIO-DAF-A2 FCV-60504 ZC-60504, ZI-60504 

I-377 
1" 

1 #16 
TWSP RGS RIO-DAF-A2 AIT-60506 AI-60506 

I-378 
3/4" 

MANF. 
PROV. 
CABLE RGS AIT-60506 AE-60506   

I-379 
3/4" 

1 #16 
TWSP RGS RIO-DAF-B2 FIT-60505 FI-60505 
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I-380 
3/4" 

MANF. 
PROV. 
CABLE RGS FIT-60505 FE-60505   

I-381 
1" 

2 #16 
TWSP RGS RIO-DAF-B2 FCV-60505 ZC-60505, ZI-60505 

I-382 
3/4" 

1 #16 
TWSP RGS PLC-CLEARWELL-CP FIT-81050 FI-81050 

I-383 
3/4" 

MANF. 
PROV. 
CABLE RGS FIT-81050 FE-81050   

I-384 
1" 

2 #16 
TWSP RGS PLC-CLEARWELL-CP MOV-81050 ZC-81050, ZI-81050 

 

END OF SECTION 
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DIVISION 26 

ELECTRICAL 

(FILED SUB BID REQUIRED) 

 

SECTION 26 08 11 

GENERAL ELECTRICAL TESTING 

PART 1 – GENERAL 

1.01 FILED SUB-BID REQUIREMENTS 

A. This Section is part of the filed sub-bid for Division 26 – Electrical. See Section 26 05 00. 

1.02 THE REQUIREMENT 

A. Electrical testing shall be provided in accordance with this Section, the Specifications 

and the Contract Drawings. 

B. The Contractor shall provide all labor, materials, tools, instruments, power and all 

services necessary to provide the tests specified for all electrical materials, equipment 

and systems provided under this Contract.  

C. The Contractor shall engage the services of an Independent Testing Company (ITC) to 

perform specific tests as detailed in this Section and the Specifications.   

D. Upon completion of the electrical installation, the Contractor shall perform tests to 

demonstrate that the entire electrical system is in proper working condition and is in 

accordance with the Contract Drawings and the Specifications. 

1. Tests shall be as outlined in this Section and those of the individual Sections. 

2. Field tests shall be in addition to the factory tests on individual items previously 

performed at the manufacturer's plant. 

3. Perform insulation integrity tests and ground resistance tests before operating 

tests. 

4. Determine proper rotation of motors before permanent connections are made. 

E. Plant refers to facilities used for the processing and conveyance of water or wastewater 

and includes pump stations, water and wastewater processing or treatment facilities.  
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F. Low-voltage as used in this Section and the Specifications shall mean all equipment, 

conductors, insulation systems and accessories intended for operation within the 600 

Volt Class. 

1.03 CODES AND STANDARDS 

A. Equipment and materials covered under this Section shall be designed, manufactured, 

and/or listed to the following standards as applicable: 

1. NETA ATS  - Standard for Acceptance Testing Specifications 

     for Electrical Power Equipment and Systems.  

2. INFRASPECTION  

INSTITUTE  - Standard for Infrared Inspection of Electrical  

     Systems & Rotating Equipment   

     

1.04 SUBMITTALS 

A. Contractor shall submit working drawings, shop drawings and material specifications for 

the approval of the Engineer. 

Submittals shall include, but not be limited to, the following: 

1. Organization of the Testing Companies inclusive of details of the specific 

personnel that will be utilized on specific tests. 

2. Documentation detailing firm accreditation. 

3. Qualifications of testing personnel. 

4. Proposed testing methods and schedules. 

5. Calibration Reports of test equipmen.t 

6. All field test reports. 

1.05 QUALITY ASSURANCE 

A. ITCs conducting Electrical Testing shall 

a. Have a minimum of 10 years conducting tests as detailed in NETA ATS. 

b. Be a first tier sub-contractor. 

c. Be a firm independent of any parties to the Contract or associated Contract 

such as a sub-contractor or other prime Contractor. 
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d. Be a firm independent of the Engineer or the Designer. 

e. Be a NETA Accredited Company deploying NETA certified personnel. 

B. ITCs conducting Thermographic Testing shall 

a. Have a minimum of 10 years conducting tests as detailed by the 

Infraspection Institute. 

b. Be a first tier sub-contractor. 

c. Be a firm independent of any parties to the Contract or associated Contract 

such as a sub-contractor or other prime Contractor. 

d. Be a firm independent of the Engineer or the Designer. 

e. Deploys Infraspection Institute certified personnel. 

C. Calibration of equipment 

1. All test instruments and test equipment shall have been calibrated within the 12 

month period immediately preceding the dates when they will be used on this 

Contract. 

2. All test instruments and test equipment shall bear the calibration marks, stamps or 

seals of an approved testing body or agency with reference standards directly 

traceable to those held by the National Institute of Standards and Technology 

(NIST). 

PART 2 – EXECUTION 

2.01 SCHEDULES / SCHEDULING 

A. Written notice of the intent to proceed with any scheduled and approved tests shall be 

given to the Engineer at least two (2) weeks in advance of the commencement of the 

testing. 

B. When testing requires that certain pieces of equipment be taken out of service, all 

testing procedures and schedules must be submitted to the Engineer for review and 

approval 45 days prior to the two (2) week notice above. 

C. When testing has been scheduled as above, the Plant Superintendent must be notified 

48 hours prior to any work to allow time for load switching and/or alternation of 

equipment. 

D. All testing that requires temporary shutdown of Plant equipment must be coordinated 

with Plant Superintendent so as not to affect proper Plant operations. 
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E. At the end of t each workday, all equipment shall be back in place and ready for 

immediate use should a plant emergency arise. 

F. In addition, should an emergency condition occur during testing, at the request of either 

the Plant Superintendent or the Engineer or the Engineer’s designated representative 

attending the testing, the equipment shall be placed back in service immediately and 

turned over to Plant. 

G. In the event of accidental shutdown of Plant equipment, the Contractor shall notify Plant 

Superintendent or the Engineer or the Engineer’s designated representative immediately 

to allow for an orderly restart of affected equipment. 

2.02 IMPLEMENTATION 

A. Test Personnel/Test Equipment 

1. The Contractor and where applicable in conjunction with the ITC, shall furnish all 

instruments and qualified personnel for all tests. 

B. Attendance at Tests 

1. All tests shall be made in the presence of the Engineer or a duly authorized 

representative of the Engineer. 

2. When the presence of the Engineer or the Engineer’s representative is waived, 

sworn statements, in duplicate, of the tests made and the results thereof shall be 

furnished to the Engineer by the Contractor. 

C. Tests/Testing by Others 

1. The Electrical Contractor shall make available the electrical system and personnel 

when required by other Contractors to test their respective equipment. 

2. The Electrical Contractor shall coordinate their resources with the other 

Contractors. 

2.03 FIELD TESTING / QUALITY CONTROL 

A. Non ITC Testing 

1. The Contractor shall complete all testing not required to be completed by an ITC 

including: 

a. All low-voltage equipment testing. 

b. All raceway testing not requiring the use of medium-voltage test methods. 

c. All low-voltage cable testing utilizing low-voltage methods. 
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d. All phasing verifications utilizing low-voltage methods. 

e. All continuity testing utilizing low-voltage methods. 

f. All ground system bonding and continuity testing utilizing low-voltage 

methods. 

g. All low-voltage voltage and potential testing and verifications. 

B. ITC Testing 

1. An independent testing company comprised of NETA certified test personnel and 

project administrators shall be retained by the Contractor to complete the 

following: 

a. All dielectric tests 

b. All low-voltage protective device testing and setting related to Arc Flash 

Studies 

c. All low-voltage Protective Device calibration, testing 

d. All potential and current transformer Testing and determination of 

performance curves. 

e. All Primary and Secondary injection tests of protective device systems. 

f. All ground systems testing. 

C. Thermographic Testing and Imaging 

1. An independent testing company comprised of Infraspection Institute certified test 

personnel and project administrators shall be retained by the Contractor to 

complete the following: 

a. All thermographic testing of electrical equipment. 

b. As required by specific Sections. 

D. Final Field Testing 

1. The Contractor shall complete the installation and testing of the electrical 

installation at least two (2) months prior to the startup and testing of all other Work 

of the Contract. 

2. During the period between the completion of electrical installation and the startup 

and testing of all other Work, the Contractor shall make all completed and 
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90398-004/February 2024 26 08 11-6  General Electrical Testing 

serviceable components of the electrical installation available to the other 

Contractors for their use in performing Preliminary and Final Field Tests. 

3. Before each test commences, the Contractor shall submit a detailed test 

procedure and also provide manpower and scheduling for the approval of the 

Engineer. 

4. The Contractor shall furnish detailed test procedures for any of his equipment 

required as part of the field tests of systems by other contractors. 

2.04 TESTS 

A. Upon completion of the installation, the Contractor shall perform tests for operation, load 

(Phase) balance, overloads, and short circuits. Tests shall be made with and to the 

satisfaction of the Owner and Engineer. 

B. The Contractor shall perform all field tests and shall provide all labor, equipment, and 

incidentals required for testing and shall pay for electric power required for the tests. All 

defective material and workmanship disclosed shall be corrected by the Contractor at no 

cost to the Owner. The Contractor shall show by demonstration in service that all circuits 

and devices are in good operating condition. Test shall be such that each item of control 

equipment will function not less than five (5) times. 

C. Refer to each individual specification section for detailed test requirements. 

D. The Contractor shall complete the installation and field testing of the electrical 

installation at least two (2) weeks prior to the start-up and testing of any equipment 

served by that electrical equipment. During the period between the completion of 

electrical installation and the start-up and testing of all other equipment, the Contractor 

shall make all components of the Work available as it is completed for their use in 

performing Preliminary and Final Field Tests. 

E. Before each test commences, the Contractor shall submit a detailed test procedure, and 

also provide test engineer resume, personnel and scheduling information for the 

approval by the Engineer. In addition, the Contractor shall furnish detailed test 

procedures for any electrical equipment required as part of the field tests of other 

systems. 

2.05 INFRARED INSPECTION 

A. Just prior to the final acceptance of a piece of equipment, the Contractor shall perform 

an infrared inspection to locate and correct all heating problems associated with 

electrical equipment terminations. The infrared inspection shall be performed by a third 

party, independent testing agency, not the Electrical Contractor. 

B. The infrared inspection shall apply to all new equipment and existing equipment in non-

hazardous areas that is in any way modified under this Contract. All heating problems 
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detected with new equipment furnished and installed under the Scope of this Contract 

shall be corrected by the Contractor at no additional cost to the Owner. All problems 

detected with portions of existing equipment modified under this Contract shall also be 

corrected by the Contractor at no additional cost to the Owner.  

C. Any issues detected with portions of existing equipment that were not modified under 

this Contract are not the responsibility of the Contractor. Despite the Contractor not 

being held responsible for these problems, the Contractor shall report them to the Owner 

and Engineer immediately for resolution.  

D. The infrared inspection report shall include both digital and IR pictures positioned side by 

side. Both the digital and IR pictures shall be clear and high quality. Fuzzy, grainy, or 

poorly illuminated pictures are not acceptable. The IR picture shall be provided with a 

temperature scale beside it, and an indication of the hot spot temperature in each 

picture. Reports shall be furnished in a 3-ring binder, with all pages printed in full color, 

with equipment assemblies separated by tabs.  

2.06 PROTECTIVE DEVICE SETTING AND TESTING 

A. The Contractor shall provide the services of a qualified, independent, third-party testing 

company using N.E.T.A. certified technicians to adjust, set, calibrate and test all 

protective devices in the electrical system. The company shall not be a subsidiary of the 

electrical equipment manufacturer. The qualifications of the testing company and 

resumes of the technicians as well as all data forms to be used for the field testing shall 

be submitted. 

B. All protective devices in the electrical equipment shall be set, adjusted, calibrated and 

tested in accordance with the manufacturers’ recommendations, the coordination study, 

and best industry practice. 

C. Proper operation of all equipment associated with the device under test and its 

compartment shall be verified, as well as complete resistance, continuity and polarity 

tests of power, protective and metering circuits. Any minor adjustments, repairs and/or 

lubrication necessary to achieve proper operation shall be considered part of this 

Contract. 

D. All solid state trip devices shall be checked and tested for setting and operation using 

manufacturers recommended test devices and procedures. 

E. Circuit breakers and/or contactors associated with the above devices shall be tested for 

trip and close functions with their protective device. 

F. When completed, the Contractor shall provide a comprehensive report for all equipment 

tested indicating condition, readings, faults and/or deficiencies in same. Inoperative or 

defective equipment shall be brought immediately to the attention of the Engineer. 
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G. Prior to placing any equipment in service, correct operation of all protective devices 

associated with this equipment shall be demonstrated by field testing under simulated 

load conditions. 

END OF SECTION 
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DIVISION 26 

ELECTRICAL 

(FILED SUB BID REQUIRED) 

 

SECTION 26 09 16 

ELECTRIC CONTROLS AND RELAYS 

PART 1 – GENERAL 

1.01 FILED SUB-BID REQUIREMENTS 

A. This Section is part of the filed sub-bid for Division 26 – Electrical. See Section 26 05 00. 

1.02 THE REQUIREMENT 

A. The Contractor shall furnish, install, test, and place in satisfactory operation all electric 

controls and relays as specified herein and indicated on the Drawings. 

B. Electrical control and relay systems shall be assembled using NEMA rated components. 

Components designed and built to International Electrotechnical Commission (IEC) 

standards are not recognized. Equipment designed, manufactured, and Labeled in 

compliance with IEC standards is not acceptable. 

C. Reference the following Specification Sections: 

1. Section 26 05 00 – Basic Electrical Requirements 

2. Section 26 05 53 – Identification for Electrical Systems 

1.03 CODES AND STANDARDS 

A. Products specified herein shall be designed, manufactured, and/or Listed to the following 

standards as applicable: 

1. National Electrical Manufacturers Association (NEMA): 

a. NEMA 250 – Enclosures for Electrical Equipment. 

2. National Fire Protection Association (NFPA): 

a. NFPA 70 – National Electrical Code (NEC). 

3. Underwriters Laboratories (UL): 
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a. UL 508A – Standard for Industrial Control Panels. 

1.04 SUBMITTALS 

A. In accordance with the procedures and requirements set forth in the General Conditions 

and Section 01 33 00 – Submittal Procedures, the Contractor shall obtain from the 

equipment manufacturer and submit the following: 

1. Shop Drawings 

2. Spare Parts List 

B. Each submittal shall be identified by the applicable Specification Section. 

1.05 SHOP DRAWINGS 

A. Each submittal shall be complete in all respects, incorporating all information and data 

listed herein and all additional information required for evaluation of the proposed 

equipment's compliance with the Contract Documents. 

B. Partial, incomplete, or illegible submittals will be returned to the Contractor without 

review for resubmittal.  

C. Shop drawings shall include but not be limited to: 

1. Product data sheets. 

D. The shop drawing information shall be complete and organized in such a way that the 

Engineer can determine if the requirements of these Specifications are being met. 

Copies of technical bulletins, technical data sheets from "soft-cover" catalogs, and 

similar information which is "highlighted" or somehow identifies the specific equipment 

items the Contractor intends to provide are acceptable and shall be submitted. 

1.06 SPARE PARTS 

A. All spare parts as recommended by the equipment manufacturer shall be furnished to 

the Owner by the Contractor. In addition to the manufacturer recommended spare parts, 

the following spare parts shall be provided for the local control stations: 

1. One (1) contact block of each type furnished on the project 

2. One (1) indicating light lens of each color furnished on the project 

3. One (1) LED lamp of each color furnished on the project 

B. Reference Section 26 05 00 – Basic Electrical Requirements for spare parts delivery and 

handling requirements. 
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PART 2 – PRODUCTS 

2.01 CONTROL COMPONENTS 

A. Manufacturers 

1. Control components shall be manufactured by Eaton, The Square D Company, GE 

by ABB, Allen-Bradley, Siemens Energy and Automation, or Engineer approved 

equal. 

B. Pilot Devices 

1. General 

a. All pilot devices shall be provided with a legend plate. Legend plates shall 

have a white background and black lettering and indicate the function of the 

respective pilot device. The text shown on the Drawings or indicated in the 

specifications shall be used as the basis for legend plate engraving (e.g., 

HAND-OFF-AUTO, RUN, EMERGENCY STOP, etc.).  

b. All pilot devices shall be selected and properly installed to maintain the 

NEMA 250 rating of the enclosure in which they are installed. All pilot 

devices shall be UL 508 Listed. 

c. All pilot devices shall be 30.5mm in diameter, unless otherwise indicated. 

22mm devices are not acceptable. 

d. Pilot devices for all electrical equipment under this Contract shall be of the 

same type and manufacturer unless otherwise specified herein or indicated 

on the Drawings. 

e. In Class 1 Division 2 hazardous locations, pilot devices shall be the 

hermetically-sealed type, constructed in accordance with ANSI/ISA 12.12.01. 

2. Pushbuttons 

a. Pushbuttons shall be non-illuminated, black in color, and have momentary 

style operation unless otherwise indicated on the Drawings. 

b. Pushbuttons shall have the quantity of normally closed and/or normally open 

contacts as indicated on the Drawings and as required. In addition to the 

required contacts, one (1) spare normally open and one (1) spare normally 

closed contact shall be installed at each pushbutton. Contacts shall be rated 

for 5A at 250VAC/DC (minimum), but no less than required for the 

application.  
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c. Pushbuttons shall be provided with a full guard around the perimeter of the 

button. Where a lockout style pushbutton is specified or indicated on the 

Drawings, provide a padlockable guard. 

3. Selector Switches 

a. Selector switches shall be non-illuminated, black in color, and have the 

number of maintained positions as indicated on the Drawings and as 

required. Handles shall be the extended type that provide a greater surface 

area for operation. 

b. Selector switches shall have the quantity of normally closed and/or normally 

open contacts as indicated on the Drawings and as required. In addition to 

the required contacts, one (1) spare normally open and one (1) spare 

normally closed contact shall be installed at each selector switch. Contacts 

shall be rated for 5A at 250VAC/DC (minimum), but no less than required for 

the application. 

c. Where indicated in the Drawings or Specifications, provide spring return 

positions. 

d. Selector switches shall be provided with an indexing component that fits into 

the keyed portion of the cutout for the device and prevents the switch from 

spinning when operated. 

4. Indicating Lights 

a. Indicating lights shall be LED type, with the proper voltage rating to suit the 

application, and push-to-test feature. 

b. Indicating light lens colors shall be as required in equipment specifications 

and/or as indicated on the Drawings. If lens colors are not indicated, the 

following colors shall be used: 

 

Color Designation 

Red "Run", "On", “Open” 

Green "Off", “Closed” 

Amber "Alarm", "Fail" 

White “Control Power On” 

5. Emergency Stop and Tagline Switches 
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a. Emergency stop switches shall be non-illuminated, red in color, with a 

minimum 35mm diameter mushroom head. Once activated, switch shall 

maintain its position and require a manual pull to release/reset. 

b. Tagline switches shall have a plunger that activates upon tension from the 

associated safety cable. Once activated, switch shall maintain its position 

and require a manual release/reset. 

c. Emergency stop and tagline switches shall have the quantity of normally 

closed and/or normally open contacts as indicated on the Drawings and as 

required. In addition to the required contacts, one (1) spare normally open 

and one (1) spare normally closed contact shall be installed at each switch. 

Contacts shall be rated for 5A at 250VAC/DC (minimum), but no less than 

required for the application. 

C. Relays and Timers 

1. General 

a. Relays and timers shall be furnished with an integral pilot light for positive 

indication of coil energization. 

b. Relays and timers shall have tubular pin style terminals with matching 11-pin 

DIN rail mount socket. Spade or blade style terminals are not acceptable. 

c. Relays and timers for all electrical equipment under this Contract shall be of 

the same type and manufacturer unless otherwise specified herein or 

indicated on the Drawings. 

2. Control and Pilot Relays 

a. Relays shall have a clear or translucent housing that allows the contacts to 

be visually inspected without disassembly. 

b. Relays shall have coil voltage as required to suit the application and/or as 

indicated on the Drawings. 

c. Relays shall be provided with contacts rated for 10A (resistive), minimum, at 

120/240 VAC and 28 VDC. Relays shall have 3-pole, double-throw (3PDT) 

contact arrangement. 

3. Time Delay Relays 

a. Timers delay relays shall utilize electronic timing technology. Mechanical 

timing devices are not acceptable. 
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b. Relays shall have coil voltage as required to suit the application and/or as 

indicated on the Drawings. 

c. Relays shall be provided with contacts rated for 10A (resistive), minimum, at 

120/240 VAC and 28 VDC. Relays shall have double-pole double-throw 

(DPDT) contact arrangement. 

d. Time delay ranges shall be as indicated on the Drawings and/or as required 

to suit the application. Timing range shall be adjustable from the front of the 

relay. On delay and off delay timer configurations shall be provided as 

indicated on the Drawings and/or as required to suit the application.  

4. Elapsed Time Meters 

a. Elapsed time meters shall be non-resettable type with no less than a four (4) 

digit display. Coil voltage shall be as required to suit the application and/or 

as indicated on the Drawings. 

D. Control Terminal Blocks 

1. Control terminal blocks shall be assembled on non-current carrying galvanized 

steel DIN mounting rails securely bolted to the enclosure or subpanel. Terminals 

shall be tubular screw type with pressure plate that will accommodate wire size 

range of #22 – #8 AWG. 

2. Control terminal blocks shall be single tier with a minimum rating of 600 volts and 

20A. Separate terminal strips shall be provided for each type of control used (e.g., 

120VAC vs. 24VDC). Quantity of terminals shall be provided as required to suit the 

application. In addition, there shall be a sufficient quantity of terminals for the 

termination of all spare conductors. 

3. Terminals shall be marked with a permanent, continuous marking strip, with each 

terminal numbered. One side of each terminal shall be reserved exclusively for 

incoming field conductors. Common connections and jumpers required for internal 

wiring shall not be made on the field side of the terminal. 

2.02 LOCAL CONTROL STATIONS 

A. Local control stations shall be furnished and installed complete with pushbuttons, 

selector switches, indicating lights, and other devices as indicated on the Drawings. 

B. Specific devices installed in local control stations shall be provided in accordance with 

the requirements specified elsewhere in this Section. 

C. In non-hazardous locations, local control stations shall be furnished with the following 

enclosure type and material of construction, dependent upon the designation of the area 
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in which they are to be installed. Area designations are indicated on the Drawings. 

 

Area Designation Enclosure Type and Material 

Indoor Wet Process Area NEMA 4X, Type 304 Stainless Steel 

Indoor Dry Process Area NEMA 12, Die Cast Zinc 

Indoor Dry Non-process Area NEMA 12, Die Cast Zinc 

Indoor Type 1 Chemical Storage/Transfer Area NEMA 4X, Fiberglass or Thermoplastic Polyester 

Indoor Type 2 Chemical Storage/Transfer Area NEMA 4X, Type 304 Stainless Steel 

All Outdoor Areas NEMA 4X, Type 304 Stainless Steel 

D.  

Local control stations for use in non-hazardous locations shall be UL-508 Listed. Local 

control stations for use in Class I, Division 1 and Class II, Divisions 1/2 hazardous 

locations shall be UL-1203 Listed. Local control stations for use in Class I, Division 2 

hazardous locations shall be in accordance with ANSI/ISA 12.12.01-2013. 

E. Provide a nameplate on each local control station in accordance with Section 26 05 53 – 

Identification for Electrical Systems. The name and/or number of the equipment 

associated with each control station shall be engraved on the nameplate, followed by the 

words “LOCAL CONTROL STATION”. 

PART 3 – EXECUTION 

3.01 INSTALLATION 

A. Local control stations shall be provided in the enclosure type and material of 

construction required for the area in which it is installed. Reference the requirements in 

Part 2 herein, and the area designations indicated on the Drawings. 

B. Local control stations shall be mounted, nominally, at 4ft 6in above finished floor or 

finished grade to the centerline of the enclosure, at the equipment height where 

appropriate and permitted by the NEC, or as shown otherwise on the Drawings.  

C. All control components shall be mounted in a manner that will permit servicing, 

adjustment, testing, and removal without disconnecting, moving, or removing any other 

component. Components mounted on the inside of panels shall be mounted on 

removable plates and not directly to the enclosure. Mounting shall be rigid and stable 

unless shock mounting is required otherwise by the manufacturer to protect equipment 

from vibration. Component's mounting shall be oriented in accordance with the 

component manufacturer's and industries' standard practices.  
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D. Pilot devices shall be properly bonded to the equipment enclosure door where they are 

installed. If proper bonding cannot be achieved through the locknuts that affix the device 

in place, a green colored bonding screw shall be provided on the pilot device. The 

device shall be bonded to the equipment enclosure with an insulated green bonding 

conductor. 

E. Local control station covers shall be bonded to the local control station enclosure with an 

insulated green bonding conductor. 

F. Wiring to devices at each local control station shall be provided with enough slack to 

permit the local control station cover to be removed and pulled at least 6 inches away 

from the enclosure. 

G. Terminal strips, relays, timers, and similar devices shall not be installed on the rear of 

the panel/cabinet doors. Terminal strips, relays, timers, and similar devices shall not be 

installed on the side walls of panel/cabinet interiors without written permission from the 

Engineer. 

END OF SECTION 
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DIVISION 26 

ELECTRICAL 

(FILED SUB BID REQUIRED) 

 

SECTION 26 22 00 

LOW-VOLTAGE TRANSFORMERS 

PART 1 – GENERAL 

1.01 FILED SUB-BID REQUIREMENTS 

A. This Section is part of the filed sub-bid for Division 26 – Electrical. See Section 26 05 00. 

1.02 THE REQUIREMENT 

A. The Contractor shall furnish, install, and test transformers for power and lighting 

distribution systems as specified herein, as indicated on the Drawings, and as required 

to complete the electrical installations. 

B. All equipment specified in this Section shall be furnished by the transformer 

manufacturer who shall be responsible for the suitability and compatibility of all included 

equipment. 

C. Reference Section 26 05 00 – Basic Electrical Requirements and Section 26 05 53 – 

Identification for Electrical Systems. 

1.03 CODES AND STANDARDS 

A. Transformers shall conform to all applicable Federal, UL, and NEMA standards. 

Materials and components shall be new and conform to grades, qualities and standards 

as specified herein and shown on the Drawings. 

B. Transformers shall comply with the following standards: 

1. UL 1561 – Dry Type General Purpose and Power Transformers 

2. U.S. Department of Energy 2016 Efficiency 

3. Massachusetts Electrical Code 

4. NEMA ST-20 – Dry Type Transformers for General Applications 

5. ANSI/IEEE C57 – Standard General Requirements for Dry Type Distribution and 

Power Transformers 
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1.04 SUBMITTALS 

A. In accordance with the procedures and requirements set forth in the General Conditions 

and Division 01, the Contractor shall obtain from the equipment manufacturer and 

submit the following: 

1. Shop Drawings. 

2. Operation and Maintenance Manuals. 

3. Spare Parts List. 

4. Reports of Certified Shop Field Tests. 

B. Each submittal shall be identified by the applicable Specification Section. 

1.05 SHOP DRAWINGS 

A. Each submittal shall be complete in all respects, incorporating all information and data 

listed herein, and all additional information required for evaluation of the proposed 

equipment's compliance with the Contract Documents. 

B. Partial, incomplete, or illegible submittals will be returned to the Contractor without 

review for resubmittal. 

C. Shop drawings shall include but not be limited to: 

1. Product data sheets. 

2. Drawings showing clearly marked dimensions and weight for each transformer. 

3. Sample equipment nameplate diagram. 

D. The submittal information shall reflect the specific equipment identification number as 

indicated on the Drawings (e.g. TX-LP-BB). 

E. The shop drawing information shall be complete and organized in such a way that the 

Engineer can determine if the requirements of these Specifications are being met. 

Copies of technical bulletins, technical data sheets from "soft-cover" catalogs, and 

similar information which is "highlighted" or somehow identifies the specific equipment 

items that the Contractor intends to provide are acceptable and shall be submitted. 

1.06 OPERATION AND MAINTENANCE MANUALS 

A. The Contractor shall submit operation and maintenance manuals in accordance with the 

procedures and requirements set forth in the General Conditions and Division 01. 
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1.07 SPARE PARTS 

A. All spare parts as recommended by the equipment manufacturer shall be furnished to 

the Owner by the Contractor. 

B. Spare parts lists, included with the Shop Drawing submittal, shall indicate specific sizes, 

quantities, and part numbers of the items to be furnished. Terms such as "1 lot of 

packing material" are not acceptable. 

C. Parts shall be completely identified with a numerical system to facilitate parts inventory 

control and stocking. Each part shall be properly identified by a separate number. Those 

parts which are identical for more than one size, shall have the same parts number. 

1.08 IDENTIFICATION 

A. Each transformer shall be identified with the equipment item number indicated on the 

Contract Drawings and the accepted Shop Drawings. A nameplate shall be securely 

affixed in a conspicuous place on each transformer. Nameplates shall be as specified in 

Section 26 05 53 – Identification for Electrical Systems. 

PART 2 – PRODUCTS 

2.01 MANUFACTURERS 

A. The equipment covered by this Specification is intended to be standard equipment of 

proven performance as manufactured by reputable concerns. Equipment shall be 

designed, constructed and installed in accordance with the best practices of the trade, 

and shall operate satisfactorily when installed as shown on the Drawings. 

B. Dry type distribution transformers shall be  manufactured by the Square D Company, the 

GE by ABB, Eaton, or Siemens Energy and Automation, Inc. 

2.02 DRY TYPE TRANSFORMERS 

A. Furnish and install single-phase and three-phase general purpose, dry-type 

transformers, as specified herein and indicated on the Drawings. The transformers shall 

be 60 Hz, self-cooled, quiet design  type. 

B. The transformers shall be UL 1561 Listed. 

C. Transformers shall meet the requirements of the most current version of federal law 10 

CFR Part 431 "Energy Efficiency Program for Certain Commercial and Industrial 

Equipment”. 

D. Transformer efficiency shall be measured as prescribed by 10 CFR Part 431 

La
st

 M
od

ifi
ed

: 0
2/

28
/2

02
4 

at
 1

0:
41

A
M

 E
S

T



 

 

90398-004/February 2024 26 22 00-4  Low-Voltage Transformers 

E. The primary windings shall be rated 480 VAC for use on 3phase systems and connected 

delta unless indicated otherwise on the Drawings. KVA ratings shall be as shown on the 

Drawings.  

F. Furnish transformers with two 21/2% primary taps above, and four 21/2% primary taps 

below rated voltage for transformers 15 KVA and above, and two 21/2% primary taps 

above, and two 21/2% primary taps below rated voltage for transformers less than 15 

kVA. All taps shall be full capacity rated. 

G. The ratings of the secondary windings shall be as indicated on the Drawings. 

H. Transformers shall be designed for continuous operation at rated KVA, 24 hours a day, 

365 days a year, with normal life expectancy as defined in ANSI/IEEE C57.96. This 

performance shall be obtainable without exceeding 150 degrees Celsius average 

temperature rise by resistance or 180 degrees Celsius hot spot temperature rise in a 40 

degrees Celsius maximum ambient and 30 degrees Celsius average ambient. The 

maximum coil hot spot temperature shall not exceed 220 degrees Celsius. All insulating 

materials shall be flame retardant and shall not support combustion as defined in ASTM 

Standard Test Method D 635. All insulating materials shall be in accordance with NEMA 

ST 20 Standard for a 220 degrees Celsius UL component recognized insulation system. 

I. Transformer coils shall be of the continuous wound copper construction and shall be 

impregnated with non-hygroscopic, thermosetting varnish. 

J. All cores are to be constructed of high grade, non-aging, grain oriented silicon steel with 

high magnetic permeability and low hysteresis and eddy current losses. Magnetic flux 

densities are to be kept well below the saturation point. The core laminations shall be 

tightly clamped and compressed with structural steel angles. The completed core and 

coil shall then be bolted to the base by means of vibration absorbing mounts to minimize 

sound transmission. There shall be no metal-to-metal contact between the core and coil 

assembly and the enclosure. 

K. All transformers shall be equipped with a wiring compartment suitable for conduit entry 

and large enough to allow convenient wiring. The maximum temperature of the 

enclosure shall not exceed 90 degrees Celsius. Transformers shall be furnished with 

lugs of the size and quantity required and suitable for termination of the field wiring. 

L. The core of the transformer shall be visibly grounded to the enclosure by means of a 

flexible grounding conductor sized in accordance with applicable NEMA, IEEE, and 

ANSI standards. 

M. Transformers shall have core and coil assemblies mounted on rubber isolation pads to 

minimize the sound levels. Transformers shall not exceed the sound levels listed in 

NEMA ST-20. 

N. Transformers shall be furnished with the following enclosure type and material of 

construction, dependent upon the designation of the area in which they are to be 
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installed. Area designations are indicated on the Drawings. 

 

Area Designation Enclosure Type and Material 

Indoor Wet Process Area NEMA 3R, Painted Steel 

Indoor Dry Process Area NEMA 2, Painted Steel 

Indoor Dry Non-Process Area NEMA 2, Painted Steel 

All Outdoor Areas NEMA 3R, Painted Steel 

O. The enclosure shall be made of heavy gauge steel and shall be degreased, cleaned, 

primed, and finished with a baked weather-resistant enamel using the manufacturer’s 

standard painting process. Color shall be ANSI 61.  

EXECUTION 

2.03 INSTALLATION 

A. The transformers shall be furnished and installed as shown on the Drawings and as 

recommended by the equipment manufacturer. 

B. Conduit routed to and from the transformer shall be arranged for easy removal of the 

transformer access covers. 

C. Where transformers 50 kVA and smaller are shown to be wall mounted, a transformer 

manufacturer supplied wall mounting kit shall be used. The lowest point of the wall 

mounting bracket shall be no lower than 7’-0” above the finished floor. Field fabricated 

mounting hardware is not acceptable unless reviewed and approved in writing by the 

Engineer. 

D. Prior to final completion of the work, all metal surfaces of the equipment shall be cleaned 

thoroughly, and all scratches and abrasions shall be retouched with the same lacquer as 

used for shop finishing coats. 

2.04 TESTING 

A. All tests shall be performed in accordance with the requirements of the General 

Conditions and Division 01. The following tests are required: 

1. Certified Shop Tests 

a. The transformers shall be given routine factory tests in accordance with the 

requirements of the ANSI and NEMA standards. Temperature rises may be 

certified from basic design. 

b. As a minimum, the following tests shall be made on all transformers: 
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1) Ratio tests on the rated voltage connection and on all tap connections. 

2) Polarity and phase-relation tests on the rated voltage connection. 

3) Applied potential tests. 

4) Induced potential tests. 

5) No-load and excitation current at rated voltage on the rated voltage 

connection. 

2. Field Tests 

a. Field testing shall be done in accordance with the requirements specified in 

the General Conditions, Division 01, and NETA Acceptance Testing 

Specifications, latest edition. 

b. Insulation between windings shall be tested by 1000 VDC Megaohmeter for 

one (1) minute. Resistance value shall be no less than 100 Megaohms. 

END OF SECTION 
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DIVISION 26 

ELECTRICAL 

(FILED SUB BID REQUIRED) 

 

SECTION 26 23 00 

LOW VOLTAGE SWITCHGEAR 

PART 1 – GENERAL 

1.01 FILED SUB-BID REQUIREMENTS 

A. This Section is part of the filed sub-bid for Division 26 – Electrical. See Section 26 05 00. 

1.02 THE REQUIREMENT 

A. The Contractor shall furnish, install, test, and place in satisfactory operation, dead-front 

type, low voltage, draw-out, metal enclosed power circuit breaker switchgear as 

specified herein and indicated on the Drawings. 

B. The switchgear shall be the air break power circuit breaker type with draw-out circuit 

breaker elements. 

C. The line-up shall contain circuit breakers, metering equipment, control devices, and all 

accessories as specified herein, indicated on the Drawings, and as required to result in a 

complete and operable power distribution equipment assembly. 

D. The Contractor shall obtain the switchgear from one manufacturer who shall also 

manufacture the structure and major equipment components, which includes, but is not 

limited to, assemblies of circuit breakers and auxiliary housings, draw-out type air circuit 

breakers, instrument transformers, meters, relays, and controls. Sub-contracting of 

wiring is not acceptable. 

E. The switchgear shall be assembled using NEMA rated components. Components 

designed and built to International Electrotechnical Commission (IEC) standards are not 

recognized. Equipment designed, manufactured and labeled in compliance with IEC 

standards is not acceptable. 

F. Circuit breaker control and relaying/metering circuits shall be wired in accordance with 

the requirements specified herein or indicated on the Drawings. 

G. Related sections reference:  

1. Section 26 05 00 – Basic Electrical Requirements,  
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2. Section 26 05 53 – Identification for Electrical Systems,  

3. Section 26 32 13 – Engine Generators,  

4. Section 26 09 16 – Electric Controls and Relays,  

5. Section 26 33 53 – Static Uninterruptible Power Supply, and  

6. Section 26 43 13 – Surge Protective Devices.  

1.03 CODES AND STANDARDS 

A. The switchgear assemblies and power circuit breakers shall comply with the following 

codes and standards: 

1. American National Standards Institute (ANSI): 

a. C37.13 – Low Voltage AC Power Circuit Breakers Used in Enclosures. 

b. C37.16 – Preferred Ratings, Related Requirements and Application 

Recommendations for Low Voltage Power Circuit Breakers and AC Power 

Circuit Protectors. 

c. C37.20.1 – Standard for Metal - Enclosed Low Voltage Power Circuit 

Breaker Switchgear. 

d. C37.51 – Standard Conformance Test Procedures for Metal-Enclosed Low 

Voltage AC Power Circuit Breaker Switchgear Assemblies. 

2. Institute of Electrical and Electronic Engineers (IEEE). 

3. National Electrical Manufacturers' Association (NEMA): 

a. SG3 – Low-Voltage Power Circuit Breakers. 

b. SG5 – Power Switchgear Assemblies. 

4. Underwriters Laboratories, Inc. (UL): 

a. UL 1558 – Metal-Enclosed Low Voltage Power Circuit Breaker Switchgear. 

b. UL 1066 – Low-Voltage AC and DC Power Circuit Breakers Used in 

Enclosures. 

0
3
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1.04 SUBMITTALS 

A. In accordance with the procedures and requirements set forth in the General Conditions 

and Section 01 33 00 – Submittal Procedures, the Contractor shall obtain from the 

equipment manufacturer and submit the following: 

1. Shop Drawings. 

2. Operation and Maintenance Manuals. 

3. Spare Parts List. 

4. Proposed Testing Methods and Reports of Certified Shop Tests. 

5. Manufacturer’s Field Start-up Report. 

6. Manufacturer’s Representative’s Installation Certification. 

B. Each submittal shall be identified by the applicable Specification Section. 

1.05 SHOP DRAWINGS 

A. Each submittal shall be complete in all respects, incorporating all information and data 

listed herein and all additional information required for evaluation of the proposed 

equipment's compliance with the Contract Documents. 

B. Partial, incomplete or illegible submissions will be returned to the Contractor without 

review for resubmittal.  

C. Shop drawings for each switchgear assembly shall include but not be limited to: 

1. A Compliance, Deviations, and Exceptions (CD&E) letter. If the shop drawings are 

submitted without this CD&E letter, the submittal will be rejected. The letter shall 

include all comments, deviations and exceptions taken to the Drawings and 

Specifications by the Contractor AND Equipment Manufacturer/Supplier. This letter 

shall include a copy of this Specification Section. In the left margin beside each 

and every paragraph/item, a letter "C", "D", or "E" shall be typed or written in. The 

letter "C" shall be for full compliance with the requirement. The letter "D" shall be 

for a deviation from the requirement. The letter "E" shall be for taking exception to 

a requirement. Any requirements with the letter "D" or "E" beside them shall be 

provided with a full typewritten explanation of the deviation/exception. Handwritten 

explanation of the deviations/exceptions is not acceptable. The CD&E letter shall 

also address deviations, and exceptions taken to each Drawing related to this 

Specification Section. 

2. Equipment specifications and product data sheets identifying all electrical ratings. 
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3. Complete assembly, layout, installation, and foundation drawings with clearly 

marked dimensions. 

4. Assembled weight of units and approximate total shipping weight. 

5. Example equipment nameplate data sheet. 

6. Plan, front and side view drawings, including overall dimensions of each 

switchgear assembly. Identify shipping splits and show conduit stub-up area 

locations on the drawings. Provide details for busway connections. 

7. Internal wiring diagram of each low voltage switchgear compartment. Each wiring 

diagram shall include wire identification and terminal numbers. 

8. Internal compartment-to-compartment interconnection wiring diagrams including 

wiring identification and terminal numbers. 

9. Complete one-line diagram of each switchgear line-up and complete three-line 

diagram for each switchgear line-up. These drawings shall indicate devices 

comprising the switchgear assembly including, but not limited to, circuit breakers, 

control power and instrument transformers, meters, relays, and control devices. 

Clearly indicate electrical ratings of all devices. 

10. Bill of material list for each switchgear assembly including each switchgear 

compartment. 

11. Nameplate schedule for each compartment. 

12. Manufacturer's installation instructions. 

13. Manufacturer's written warranty statement. 

14. Key interlock scheme drawing (where applicable).  

15. Written sequence of operation for automatic transfer controls (and/or automatic 

throwover and automatic breaker controls). 

16. Detailed drawings showing plan, front, and side views as well as appropriate 

section views of the sheltered aisle enclosure. Include product data sheets for all 

appurtenances (e.g. exhaust fan, lighting, etc.) to be furnished and installed. 

17. The shop drawing information shall be complete and organized in such a way that 

the Engineer can determine if the requirements of these specifications are being 

met. Copies of technical bulletins, technical data sheets from "soft-cover" catalogs, 

and similar information which is "highlighted" or somehow identifies the specific 

equipment items the Contractor intends to provide are acceptable and shall be 

submitted.  
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1.06 OPERATIONS AND MAINTENANCE MANUALS 

A. The Contractor shall submit operation and maintenance manuals in accordance with the 

procedures and requirements set forth in the General Conditions and Division 01. The 

manuals shall include: 

1. Instruction books and/or leaflets. 

2. Recommended spare parts list. 

3. Final as-built construction drawings shall be included in the shop drawings 

incorporating all changes made in the manufacturing process.  

1.07 SPARE PARTS 

A. The switchgear shall be furnished with all spare parts as recommended by the 

equipment manufacturer. In addition to the spare parts recommended by the 

manufacturer, the Contractor shall furnish the following minimum spare parts for each 

switchgear assembly: 

 
Number 

Required 
Description 

1 set Fuses of each size provided. 

1 Control power transformer of each size used. 

1 Lamps and lenses for indicating lights, each color. 

1 Indicating lamp sockets for each type used. 

2 
Pilot devices (e.g. pushbutton, selector switch, etc.) complete with contact 

blocks and legend plates for each type, color, size and rating used. 

B. The spare parts shall be packed in containers suitable for long-term storage, bearing 

labels clearly designating the contents and the pieces of equipment for which they are 

intended. 

C. Spare parts shall be delivered at the same time as the equipment to which they pertain. 

The Contractor shall properly store and safeguard such spare parts until completion of 

the Work, at which time they shall be delivered to the Owner. 

D. Spare parts lists, included with the shop drawing submittal shall indicate specific sizes, 

quantities, and part numbers of the items to be furnished. Terms such as "1 lot of 

packing material" are not acceptable. 

E. Parts shall be completely identified with a numerical system to facilitate parts inventory 

control and stocking. Each part shall be properly identified by a separate number. Those 

parts which are identical for more than one size, shall have the same parts number. 
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1.08 IDENTIFICATION 

A. Each switchgear assembly shall be identified with the identification number indicated on 

the Drawings (e.g., Switchgear SG1A, Switchgear SG1B). A nameplate shall be securely 

affixed in a conspicuous place on each switchgear assembly. Nameplates shall be as 

specified in Section 26 05 53 – Identification for Electrical Systems. 

1.09 WARRANTY TERMS 

A. The manufacturer’s and Contractor’s warranty shall in no event be for a period of less 

than two (2) years from date of delivery of equipment to the project site and shall include 

repair labor, travel expense necessary for repairs at the jobsite, and expendables used 

during the course of repair. Submittals received without written warranties as specified 

shall be rejected in their entirety.  

B. The Contractor shall provide a complete warranty covering all equipment included in the 

scope of supply. This warranty shall include, but is not limited to, the following: 

1. Complete switchgear lineup, including all components and accessories. 

PART 2 – PRODUCTS 

2.01 MANUFACTURERS 

A. The equipment covered by these specifications is intended to be standard equipment of 

proven performance as manufactured by reputable concerns. Equipment shall be 

designed, constructed and installed in accordance with the best practices of the trade, 

and shall operate satisfactorily when installed as shown on the Drawings. 

B. It is the intent of these specifications that the switchgear be produced by a single 

manufacturer who shall be responsible for matching all components and providing 

equipment which functions together as a system. Manufacturers that provide complete 

switchgear assemblies using power circuit breakers produced by another major 

manufacturer shall only be allowed if specifically accepted by the Engineer. 

C. The switchgear shall be Magnum PXR  as manufactured by Eaton, Power Zone 4 as 

manufactured by the Square D Company, Type WL  by Siemens, or AKD-20 as 

manufactured by ABB. 

2.02 LOW VOLTAGE METAL ENCLOSED SWITCHGEAR 

A. General 

1. Switchgear shall be suitable for use as service entrance equipment in accordance 

with Underwriters Laboratories requirements. Each complete assembly shall bear 

a U.L. label. 
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B. Ratings 

1. Voltage rating shall be as indicated on the Drawings. The entire assembly shall be 

suitable for 600 volts maximum AC service.  

2. Rate complete switchgear assembly to withstand mechanical forces exerted during 

short circuit conditions when connected directly to a power source having available 

fault current of 65,000 amperes symmetrical at rated voltage. Test switchgear for 

conformance according to ANSI C37.51. 

3. The bus system shall have a minimum ANSI 30-cycle short circuit withstand rating 

of 100,000 amperes symmetrical without upstream current limiting fuses. 

4. All ratings shall be tested to the requirements of ANSI C37.20.1, C37.50 and 

C37.51 and U.L. witnessed and approved. 

5. The switchgear assembly enclosure rating shall be NEMA 3R suitable for outdoor 

use where indicated as ‘outdoor switchgear’ or NEMA 1 suitable for indoor use 

where indicated as ‘indoor switchgear’. The Enclosure shall be painted ANSI-61 

light grey, using the manufacturer’s standard painting process. 

C. Stationary Structure 

1. The switchgear structure shall be constructed of formed sections of smooth and 

leveled steel, welded together and reinforced where necessary with formed steel 

members. The sides shall be covered with removable bolt on covers. The resulting 

structure shall be rigid and self-supporting.  

2. The rear of the structure shall be covered with concealed hinged, padlockable 

steel doors for access to buses, connections, and other equipment mounted 

within. The ends of the structure shall be closed with removable steel panels held 

in place with slotted head bolts or concealed screws. The hinged access doors 

shall be provided with 2-point latches, door stops, structural reinforcing to prevent 

sagging and provisions for padlocking. Knurled screwhead type fasteners are not 

acceptable.  

3. Secondary control devices and associated wiring shall be isolated from all high 

voltage primary devices by grounded metal barriers. Primary circuits such as 

circuit breakers, transformers, and buses shall also be isolated from each other 

and from personnel by grounded metal barriers. 

4. The assembly shall be provided with adequate lifting means and shall be capable 

of being moved into installation position and bolted directly to Contractor supplied 

floor sills to be set level in concrete per manufacturer's instructions. Provisions 

shall be made for jacking of shipping groups for removal of skids or insertion of 

equipment rollers. Base of assembly shall be suitable for rolling directly on pipes 

without skids. 
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5. Each vertical steel unit forming part of the switchgear line-up shall be a self-

contained housing having one or more individual breaker or instrument 

compartments, a centralized main bus compartment, and a rear cabling 

compartment. Each individual circuit breaker compartment shall be segregated 

from adjacent compartments and sections, including the bus compartment, by 

means of grounded steel barriers. It shall be equipped with draw-out rails and 

primary and secondary disconnecting contacts. Current transformers for feeder 

instrumentation, where indicated on the Drawings, shall be located within the 

appropriate breaker cells. 

6. The stationary part of the primary disconnecting devices for each power circuit 

breaker shall consist of a set of contacts extending to the rear through a glass 

polyester insulating support barrier; corresponding moving finger contacts suitably 

spaced shall be furnished on the power circuit breaker studs which engage in only 

the CONNECTED position. The assembly shall provide multiple silver-to-silver full 

floating high pressure point contacts with uniform pressure on each finger 

maintained by springs. Each circuit shall include the necessary three-phase bus 

connections between the section bus and the breaker line side studs. Load studs 

shall be equipped with insulated copper load extension busses. Bus extensions 

shall be tin-plated where outgoing terminals are attached. 

7. The secondary disconnecting devices shall consist of floating fingers mounted on 

the removable unit and engaging flat contact segments at the rear of the 

compartment. The secondary disconnecting devices shall be silver-plated and 

sliding contact engagement shall be maintained in the CONNECTED and TEST 

positions. 

8. The removable power circuit breaker element shall be equipped with disconnecting 

contacts, and interlocks for drawout application. It shall have four positions, 

CONNECTED, TEST, DISCONNECTED and REMOVE all of which permit closing 

the compartment door. Breakers shall be dead-front, through door construction, 

allowing racking with the door closed. The breaker draw-out element shall contain 

a worm gear levering "in" and "out" mechanism with removable lever crank. 

Mechanical interlocking shall be provided so that the breaker is in the tripped 

position before levering "in" and "out" of the cell. The breaker shall include a 

provision for padlocking open to prevent manual or electric closing. The padlocking 

shall also secure the breaker in the CONNECTED, TEST, or DISCONNECTED 

position by preventing levering. 

9. An insulating flash shield shall be mounted above each circuit breaker to prevent 

flashover from the arc chutes to ground. 

10. Hinged doors shall be provided for the fronts of the draw-out circuit breaker 

compartments. 
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11. Hinged panels shall be provided for mounting of meters, protective relays, and 

other devices. Doors and panels shall be equipped with concealed hinges and 

suitable latches. Doors and panels shall have one-inch (1") deep formed edges 

with double returns where necessary to assure stiffness. 

12. A glass polyester safety shutter shall be furnished to automatically cover the bus 

stabs in the circuit breaker compartment when the circuit breaker unit is moved to 

the TEST, DISCONNECTED, or REMOVE position. 

13. Provide a rear compartment steel barrier between the cable compartment and 

main bus to protect against inadvertent contact with the main or vertical bus bars. 

Provide full height and depth metal barriers between adjacent vertical structures in 

the cable compartment. Provide a full height and depth glass polyester barrier with 

appropriate slots for the main bus between adjacent vertical structures in the bus 

compartment. 

14. Equip each cable compartment with cable lug adapters complete with hydraulic 

compression lugs which can be mounted up or down at a 45 degree angle to 

facilitate cable termination with a minimum bending radius. Provide lugs including 

grounding lugs, suitable for copper cable, of quantity and size required for the 

cables indicated on the Drawings. Mechanical type lugs utilizing a set screw are 

not acceptable. 

15. Except as otherwise described herein, all "space" compartments specified herein 

or indicated on the Drawings shall be furnished as "prepared spaces" or "futures" 

complete with buses, supports, insulators, primary and secondary disconnects, 

lugs for future outgoing cables, and rails ready to receive a future circuit breaker of 

appropriate size. Insulating barriers shall be installed in the cubicles to cover all 

live terminals to prevent accidental contact. 

16. The withdrawal type units and the stationary sections for these units shall be 

assembled in jigs which accurately locate the contacts, holding devices, and 

interlocks. One removable unit of each type and rating shall be tried in each 

stationary compartment of same type and rating. Each stationary compartment 

shall be checked with its own removable unit to insure interchangeability. 

17. Where designated as ‘outdoor’, enclosure shall include the following features:  

a. The enclosure shall be provided with rear hinged doors complete with wind 

stops for each section. Provide necessary space heaters thermostatically 

controlled for breakers, bus, and cable compartments of adequate wattage 

to prevent the accumulation of moisture within the compartments. 

b. The construction of the enclosure shall be modular so future sections can be 

added without affecting NEMA 3R integrity.  
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c. The enclosure shall be provided with undercoating applied to all members in 

contact with the foundations surface to retard corrosion. 

d. Power for the space heaters and enclosure lights shall be obtained from an 

internal power supply. Supply voltage to the loads shall be 120 volts VAC. 

D. Bus 

1. Buses and main connections shall consist of tin-plated flat copper bars or copper 

channels of suitable size carried on supports fabricated from an approved 

insulating material. The buses shall be mounted in a compartment at the rear or 

above the circuit breakers. Bus sizes shall be based upon a maximum current 

density of 1000 amperes per square inch. All bus connections, including shipping 

breaks and for future bus extensions, shall be silver-plated and tightly clamped 

with through bolts. Provide all bus joints with Bellville type spring washers. Buses 

shall have a continuous current-carrying capacity of not less than that specified 

herein or indicated on the Drawings.  

2. Insulate/isolate buses to protect against spread of arcing faults and accidental 

contact by people or foreign objects. 

3. Provide the 3-phase bus of each unit with insulation to completely encase each 

bar, including where provisions have been made by splicing adjacent units 

together, or making connections to disconnecting devices. 

4. Fabricate bus bar molded insulation, molded insulation covers for bus joints, and 

bus insulated supports from insulation possessing flame-retardant and self-

extinguishing, dielectric and anti-hydroscopic properties. 

5. Provide a neutral landing lug in the incoming cable area to allow landing of all 

neutral conductors as indicated on the Drawings. Provide a bonding jumper from 

the neutral lugs to the ground bus for service entrance rated assemblies. 

6. A tin-plated ground bus of adequate capacity (1/4-inch by 2-inch minimum) shall 

be furnished and installed throughout the switchgear structure. Each stationary 

unit shall be effectively connected to this ground bus. A substantial ground contact 

shall be provided between each breaker and removable element and the ground 

bus, which shall automatically be made before the primary contacts touch. Contact 

engagement to the ground bus shall be maintained in the CONNECTED and TEST 

positions. Ground relay panels with a No. 6 AWG insulated copper wire to the 

ground bus. 

7. Main and ground buses shall be extended through all units, including spares and 

prepared spaces. 

E. Removable Element 
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1. Removable element of each circuit breaker unit shall consist of a 3-pole power 

circuit breaker with trip-free stored-energy mechanism, positive mechanical 

interlock, primary and secondary disconnecting devices, auxiliary switches, 

position indicator, and control wiring. The removable element shall have four 

positions: CONNECTED, TEST, DISCONNECTED, and REMOVE, all of which 

permit closing of the compartment door. 

2. Provide for mechanical locking of the removable element in the TEST and 

DISCONNECTED position. Lock shall not interfere with operation of the breaker 

and its mechanism. 

3. Provide an interlock on each circuit breaker unit to prevent the circuit breaker from 

being removed while breaker is closed and to prevent breaker from being placed in 

CONNECTED position unless the breaker is open. If the circuit breaker is closed, 

the interlock shall trip the breaker before it can be placed in CONNECTED 

position. 

F. Circuit Breakers 

1. Each circuit breaker shall be draw-out type and enclosed in a separate metal 

compartment. 

2. Circuit breakers shall be rated in accordance with Underwriters Laboratories 

Standards, with the following minimum ratings: 

a. Nominal voltage: 480 volts. 

b. Maximum design voltage: 600 volts 

c. Low frequency withstand: 2.2 kV 

d. Frame continuous current rating: as indicated on the Drawings. 

e. Sensor rating: Same as frame rating. 

f. Rated interrupting time: 5 cycles. 

g. Rated closing time: 3 cycles 

h. Interrupting capability at rated voltage: 65,000 amperes (symmetrical). To 

assure a fully selective system, all circuit breakers shall have 30 cycle short 

time withstand ratings equal to their symmetrical interrupting ratings, 

regardless of whether equipped with instantaneous trip protection or not. 

i. Where circuit breakers are equipped with current limiters, the combination 

shall have short time ratings in accordance with the characteristics of the 

limiter selected. 

La
st

 M
od

ifi
ed

: 0
2/

28
/2

02
4 

at
 1

0:
41

A
M

 E
S

T



 

 

90398-004/February 2024 26 23 00-12  Low Voltage Switchgear 

3. Circuit breakers shall be UL listed for application in their enclosures for 100 

percent of their continuous current rating. 

4. Circuit breakers shall utilize a two-step stored-energy mechanism to charge the 

closing springs. The closing of the breaker contacts shall automatically charge the 

opening springs to ensure quick-break operation. Slow closing speed shall not be 

required to properly maintain the breaker contacts.  Circuit breakers of equal rating 

shall be completely interchangeable. 

5. Breakers shall be manually operated (MO) unless electrically operated (EO) is 

indicated on the drawings. 

6. Electrically operated breakers shall be complete with 120 Vac motor operators. 

The charging time of the motor shall not exceed 6 seconds. 

7. Equip each circuit breaker with secondary disconnecting contacts to automatically 

engage in the CONNECTED and TEST position to complete circuits as required. 

8. Provide a means for racking in and out of the compartment and between positions. 

Provide a means for holding the circuit breaker in the compartment in all positions. 

Include a provision for padlocking open to prevent manual or electric closure of the 

circuit breaker. 

9. Provide interlocking to prevent a closed-circuit breaker from racking to or from any 

position. Provide an additional interlock to assure automatic discharging of the 

closing springs upon insertion or removal of the breaker into or out of the 

compartment. 

10. Provide key interlocks as indicated on the Drawings. 

11. Each low voltage power circuit breaker shall be equipped with current sensors and 

a self-powered microprocessor-based trip device to sense overload and short 

circuit conditions. Trip devices shall be interchangeable so that any trip device can 

be used with any frame size circuit breaker. The device shall measure true RMS 

currents. Peak sensing devices will not be accepted. All adjustment setting 

switches shall be digitally encoded type with gold contacts. Trip units shall be 

removable. 

12. Equip each circuit breaker with a Eaton PXR-25,  Siemens ETU-745,  Micrologic 

7.0 by Square D Company, or ABB equivalent microprocessor based trip unit 

complete with rating plug size as indicated on the Drawings. The trip units shall be 

furnished complete with all additional modules required to facilitate all trip unit 

functions. Trip units shall have adjustable long, short, instantaneous and ground 

fault functions. Circuit breaker trip units (where indicated) shall be provided with an 

energy reduction maintenance switch (ERMS) mechanism to reduce arc-flash 

energy. The trip unit manufacturer shall match the manufacturer of the circuit 

breakers and other components of the switchgear assembly. 

La
st

 M
od

ifi
ed

: 0
2/

28
/2

02
4 

at
 1

0:
41

A
M

 E
S

T



 

 

90398-004/February 2024 26 23 00-13  Low Voltage Switchgear 

13. A programmable alarm relay output shall be provided to activate based on 

threshold and time delay values associated with any of the measured parameters. 

Alarm output operation shall be recorded in an event log.  

14. The trip unit shall include an integral test pushbutton. A keypad shall be provided 

to enable the user to select the values of test currents within a range of available 

settings. The protection functions shall not be affected during test operations. The 

breaker may be tested in the TRIP or NO TRIP test mode. 

15. Circuit breakers shall be equipped with a self coupling primary and secondary 

disconnect contacts and arranged with a disconnect mechanism for moving it 

physically between the CONNECTED and DISCONNECTED positions. 

16. A TEST position for each circuit breaker shall be provided and so interlocked to 

ensure proper sequence and safe operation. 

17. Each circuit breaker faceplate shall include a draw-out position indicator, spring 

charge indictor, push-to-trip button, push-to-close mechanism release button, and 

open-close indicator. 

18. Each circuit breaker shall be provided with "a" and "b" auxiliary contacts which will 

open or close when the breaker is open or closed. Each breaker shall also be 

provided with an alarm switch or contact to indicate that the breaker has tripped. 

All of these contacts shall be wired to terminals in each compartment for use in 

indicating breaker status. Each circuit breaker shall be furnished with enough 

auxiliary contacts to indicate breaker position as required for this Contract. 

Reference Section 40 61 93 – Process Control System Input/Output List and 

Section 40 61 96 – Process Control Descriptions. 

G. Automatic Throwover Control System (and/or Automatic Breaker Control) 

1. Where indicated on the Drawings, provide a microprocessor-based control system 

to provide all the operational functions indicated and described below. The 

controller shall have two asynchronous serial ports. The controller shall have a real 

time clock with Nicad battery back-up. 

2. The CPU shall be equipped with self-diagnostics which perform periodic checks of 

the memory, I/O, and communication circuits with a watchdog power fail circuit. 

3. The controller shall use industry standard open architecture communication 

protocol for high speed serial communications via multidrop connection to other 

controllers and to a master terminal with up to 4000 ft of cable, or further with the 

addition of a communication repeater. The serial communication port shall be 

RS422/485 compatible. 

4. The serial communication port shall allow interface to either the manufacturer's or 

the Owner's furnished remote supervisory control system. 
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5. The controller shall have password protection to limit access to authorized 

personnel. 

6. The controller shall include an LCD display with touch controls, which allows 

access to the system. 

7. The controller shall include three-phase over/under voltage, over/under frequency, 

phase sequence detection, and phase differential monitoring on both normal and 

standby sources. 

8. The controller shall be capable of storing the following records in memory for 

access either locally or remotely: 

a. Number of hours the transfer switch is in the standby position (total since 

record reset). 

b. Number of hours standby power source is available (total since record reset). 

c. Total transfer in either direction (total since record reset). 

d.  Date, time, and description of the last four source failures. 

e.  Date of the last exercise period. 

f. Date of record reset. 

9. Light emitting diodes shall be mounted on the controller to indicate: 

a. Source(s) available. 

b. Source(s) preferred. 

c. Source(s) connected. 

10. Display shall indicate within 1% accuracy all three separate phase-to-phase 

voltages simultaneously for each source. 

11. Display shall indicate within 1% accuracy frequency for each source. 

12. Display shall indicate source availability and whether preferred or non-preferred. 

13. The microprocessor controller shall meet the following requirements: 

  

 

Storage conditions: 25C to 85C 

Operation conditions: 20C to 70C ambient 
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Humidity: 0 to 99% relative humidity, non-condensing 

Capable of withstanding infinite power interruptions  

Surge withstand per ANSI/IEEE C-37.90A-1978 

14. All control wiring shall be 14 gauge (minimum), 600 VAC, SIS switchboard type. All 

control wiring shall be identified at each termination (both ends) using tubular, 

sleeve-type wire markers. 

15. The automatic transfer switch controller shall be of the same manufacturer of the 

provided switchgear equipment. The controller shall be programmed by the 

manufacturer at the factory. 

H. Operation and Interlocks for the 480V Switchgear 

1. Unless the switchgear is equipped with automatic transfer control, automatic 

throwover, or automatic breaker controls - The main breakers shall be interlocked 

with the bus tie breaker by key interlocks. Key interlocks shall be accessible 

without opening the circuit breaker compartment door and shall function as follows: 

a. Permit closing one or both main breakers when the bus tie breaker is OPEN. 

b. Prevent closing the bus tie breaker when both main breakers are CLOSED. 

c. Permit closing the bus tie breaker when one or both main breakers are 

OPEN. 

d. Permit closing of only one main breaker when the bus tie breaker is 

CLOSED. 

e. These key interlocks are in addition to electrical interlocks specified herein or 

indicated on the Drawings. 

2. Where switchgear is equipped with automatic transfer control, automatic 

throwover, or automatic breaker control an additional control provision shall be 

hardwired to trip the tie breaker(s) in the event all main and tie breakers are racked 

in and both mains are closed. 

3. Sequence of Operation 

a. Outdoor Switchgear SWGR-01 shall operate normally with the main utility 

breaker and (2) SWGR-02 feeder breakers in the CLOSED position and the 

2000kW generator, future power source, and spare breakers in the OPEN 

position.  
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1) Should the voltage on any phase of the normal source drop below 80 

percent or increase to 120 percent, or frequency drops below 90 

percent, or increases to 110 percent, or 20 percent voltage differential 

between phases occur, after a programmable time delay period of 0-

9999 seconds factory set at three (3) seconds to allow for momentary 

dips, the engine starting contact(s) of the ATC controller shall close to 

start the standby plant.  

2) Transfer to the standby power source shall occur when 90 percent of 

rated voltage and frequency has been reached by the standby power 

source.  

3) After restoration of normal power on all phases to a preset value of 90 

percent to 110 percent of rated voltage, at least 95 percent to 105 

percent of rated frequency, and voltage differential is below 20 percent 

between phases, an adjustable time delay period of 0-9999 seconds 

factory set at 300 seconds shall delay the transfer to allow stabilization 

of the normal source. Should the standby source fail during this time 

delay period, the ATC controller shall automatically initiate retransfer to 

the normal source.  

4) After retransfer to the normal power source, the standby plant shall 

operate at no load for a programmable period of 0-9999 seconds 

factory set at 300 seconds. Should the normal power source fail during 

this time delay period, the ATC controller shall automatically intiate 

return to the standby source.  

5) The existing 800kW standby generator shall be utilized to provide 

standby power to the existing Rapid Sand Filter Building and new 

Dewatering Building. The SWGR-01 ATC controller shall be provided 

with sufficient contacts and programming to provide the following 

additional functions, as described below. Electrical Contractor shall 

coordinate installation and programming requirements between 

SWGR-01 ATC controller, 800kW standby generator controller, Rapid 

Sand Filter Building Switchgear ATC system, and the new Dewatering 

Building automatic transfer switches.  

a) Upon loss of utility source, ATS-4A-DWB and ATS-4B-DWB 

shall switch to center-off (neutral) position. Rapid Sand Filter 

Switchgear utility source breaker shall switch to OPEN position.  

b) Upon start and transfer of SWGR-01 to the 2000kW standby 

generator source, ATC controller shall inhibit retransfer to 

‘Source 1’ for the ATS’s and utility source at the Rapid Sand 

Filter Switchgear.  
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c) Return to ‘Source 1’ for the ATS’s and utility source at the Rapid 

Sand Filter Switchgear shall only occur once the utility source 

has been adequately restored at SWGR-01.  

b. Indoor Switchgear SWGR-02 shall operate normally with the two 480V bus 

sections will operate independently with the (2) main breakers in the 

CLOSED position and the (2) bus tie breakers in the OPEN position. 

1) Should the voltage on any phase of the normal sources drop below 80 

percent or increase to 120 percent, or frequency drops below 90 

percent, or increases to 110 percent, or 20 percent voltage differential 

between phases occur, after a programmable time delay period of 0-

9999 seconds factory set at three (3) seconds to allow for momentary 

dips, the ATC controller shall initiating opening of the respective main 

breaker and closing of the (2) bus tie breakers. In the event that both 

sources have ‘failed’ based on the criteria above, no state change of 

any breaker shall be initiated.  

2) After restoration of power on all phases to a preset value of 90 percent 

to 110 percent of rated voltage, at least 95 percent to 105 percent of 

rated frequency, and voltage differential is below 20 percent between 

phases, for an adjustable time delay period of 0-9999 seconds factory 

set at 300 seconds, the ATC controller shall indicate that source is 

‘available’. Retransfer shall occur manually by personnel.   

I. Current Transformers 

1. Ring type current transformers shall be dry type, for indoor service, insulated for 

600 volts, 10 kV BIL. Design shall have a mechanical and thermal rating to 

withstand short-circuit current, stresses, and heating effects equal to the rating of 

the circuit breaker of the application. 

2. Current ratio shall be as indicated on the Drawings. Where ratios are not shown on 

the drawings they shall have primary amperage rating equal to the bus or circuit 

breaker frame rating and a secondary of 5 Amps. 

3. Transformers shall be rated in accordance with ANSI Standard C37.20.1 and IEEE 

C57.13, accuracy class 0.3.  Furnish CTs with metering burden designation B-0.3, 

minimum.  The transformers shall be sized for the necessary burden for the 

required devices, minimum. 

4. Identify the current transformers for polarity with standard marking or symbols. The 

transformers shall be capable of carrying rated primary current continuously 

without damage.  
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5. Run secondary wiring from current transformers in suitable wiring trough, or 

conduit, to proper short-circuiting type terminal blocks for connection to relays, 

instruments, and other devices. 

6. Door mounted test blocks for all current transformers in the switchgear shall be 

provided. 

J. Potential Transformers 

1. Potential transformers shall be indoor dry type, single-phase, 60 hertz. 

2. Potential transformers shall have an accuracy classification determined according 

to ANSI Standards. The potential transformers shall be suitable for metering 

accuracy, the burden to be served for the required devices plus 20 percent, and 

shall meet the following minimum requirements: 

a. BIL: 10kV 

b. Primary Voltage: 480 volts 

c. Secondary Voltage: 120 volts 

d. Winding Ratio: 4:1 

e. Metering Accuracy Class: 0.3 at rated burden 

3. Identify polarity with standard markings or symbols. Connect secondaries to 

potential buses as required. Protect potential transformers with primary and 

secondary fuses. Protect primary side with current-limiting fuses. 

4. Door mounted test switches located at the switchgear. Test switch wiring shall be 
plainly marked to indicate the respective circuits to each pole of the switch. Test 
switches shall be ABB Flexitest Type FT-1 with clear cover, GE/Multilin equivalent, 
or equal. 

K. Control Power Transformers 

1. Provide 480 to 120 VAC control power transformers. Verify that control power 

transformers have adequate capacity for the load to be served. Provide control 

power transformers for each power source.  

2. Protect control power transformers with both primary and secondary fuses. Protect 

primary side with current limiting fuses. Provide a manual disconnect ahead of the 

primary fuses. 

3. Control power transformers for space heaters, lighting, and other ancillary loads 

shall be separate from those used for control circuits. 
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L. Control Power Transfer and UPS Equipment 

1. Control power transformers for control circuits shall be connected via an automatic 

transfer relay(s) to switch between sources upon loss of power to the other 

source(s).   

2. The load side of the transfer relay shall provide power to a Static Uninterruptible 

Power Supply sized for and connected to the control circuit loads.   

M. Control Wiring and Control Terminal Blocks 

1. Wire and factory test switchgear to satisfy the requirements of the operation 

described or necessary. 

2. Switchgear secondary wiring shall be NEC Type SIS, single-conductor, stranded 

copper, rated 600 volts, 90°C bundled and secured with nylon ties. Provide flexible 

stranding for swinging doors and panels. Minimum wire size shall be No. 14 AWG 

for voltage transformer wiring, interlock wiring, and control circuit wiring. For 

current transformer circuits, minimum wire size shall be No. 12 AWG. Number 10 

AWG or larger wire shall be used to decrease resistance as required.  

3. Route outgoing control wires for outgoing or "cell-to-cell" interconnecting wiring to 

the master terminal blocks with suitable numbering strips numbered in agreement 

with the manufacturer's detailed wiring diagrams. Provide a minimum of 10 percent 

(10%) spare terminal blocks for each circuit breaker and auxiliary compartment. 

4. Terminal blocks for control wiring shall be provided in accordance with Section 26 

09 16 – Electric Controls and Relays. 

5. Number wiring with shrink-type tag devices at both ends consistent with the 

manufacturer's detailed wiring diagrams. Duplication of wire numbers and terminal 

block numbers is not acceptable. 

6. One control power circuit cut-out device shall be furnished in each circuit breaker 

housing. If cut-out device has exposed conductors (i.e., knife switch), the exposed 

conductors shall be suitably protected against inadvertent contact.  

N. Analog Indicating Instruments 

1. Provide analog indicating instruments where shown on the Drawings. Instruments 

shall be door-mounted and shall be in accordance with ANSI C39.1, 1 percent 

accuracy class, 4-1/2 inch nominal square, with 250 degrees scale unless 

otherwise noted. 

2. Analog indicating instrument switches shall be door-mounted, rotary operated type 

with means for maintaining contact position. Contacts shall be silver-to-silver, 

enclosed in easily removable protective covers. 
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O. Control Devices 

1. Furnish and install control devices as required and/or shown on the Drawings. The 

following control devices shall be provided as specified in Section 26 09 16 – 

Electric Controls and Relays: 

a. Pilot devices (switches, indicating lights, etc). 

b. Relays and timers. 

2. For each circuit breaker indicated on the Drawings or specified herein as 

electrically-operated (E.O.), provide door-mounted circuit breaker pistol grip control 

switch with red (closed) and green (open) indicating lights to indicate breaker 

contact position. Provide amber indicating lights to indicate breaker lockout status 

and tripped status, and blue indicating lights for trip coil status monitor. 

P. Nameplates 

1. Provide engraved plastic nameplates to identify switchgear units, door mounted 

devices, and internal components. 

2. Nameplates shall be as specified in Section 26 05 53 – Identification for Electrical 

Systems engraved with the circuit number and circuit name as indicated on the 

Drawings. 

3. Label the switchgear per the requirements of MEC, Articles 110-21 and 110-22. 

Q. Power Metering 

1. Provide a PXM-1300 as manufactured by Eaton, a Powerlogic ION-7550 with as 

manufactured by Square D Company, or Multilin EPM 9000 with display as 

manufactured by ABB/General Electric Company. Power metering manufacturer 

shall match the manufacturer of the circuit breakers and other components of the 

switchgear assembly. Provide the quantity indicated on the Drawings.  

2. Power meter shall be provided with 1GB of memory, minimum, and network 
communications port. A hardware gateway shall be provided in each half of the 
switchgear. Each hardware gateway shall convert the network communications 
from the respective meter to the EtherNet\IP protocol for communication of 
metering parameters to the plant control system. The following parameters shall 
be communicated as a minimum:  

a. Current (all phases). 

b. Voltage (all phases). 

c. KW, KVAR, KVA. 
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d. Power Factor. 

R. Warning Signs 

1. Provide a minimum of 2 warning signs on the front of the switchgear lineup and 2 

on the back. 

a. Red laminated plastic engraved with white letters approximately ½-inch high. 

b. Signs shall read "DANGER HIGH VOLTAGE" 

S. Source Quality Control 

1. Completely assemble, wire, and test switchgear at the factory. Detailed 

inspections before and after assembly shall assure correctness of design and 

workmanship. Provide groups of wires leaving the shipping-assembled equipment 

with terminal blocks with suitable numbering strips. 

2. After assembly, provide the switchgear with lifting channels having eyebolts for 

attachment of crane slings to facilitate lifting and handling each shipping-assembly 

unit. These lifting channels shall be removable after equipment is placed on 

permanent foundations. 

T. Accessories 

1. Switchgear accessories shall be provided as follows: 

a. Manual handles for operating circuit breakers. 

b. One complete integral lifting device consisting of rails, hoist and dolly shall 

be furnished for each switchgear assembly for installing or removing 

breakers. The elevating table type lifting device is not acceptable. 

c. Secondary couplers for operating a power circuit breaker in the 

DISCONNECTED position. 

d. Auxiliary power module to provide power for testing the trip unit when the 

breaker is in the DISCONNECTED or REMOVED position. 

e. Test plugs for draw-out relays and meters. 

f. Auxiliary switches with at least two (2) unused normally open and two (2) 

unused normally closed contacts on each circuit breaker. 

g. Minimum of two (2) 4” infrared inspection ports in the rear door of each 

section.  IR ports shall be located to allow IR observation of all cable 

terminations within the rear cable compartment.  IR ports shall meet 
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requirements of IEEE C37.20.1, shall maintain NEMA rating of switchgear 

enclosure even when in use. 

U. Surge Protective Devices 

1. Surge protective devices (SPD) shall be provided either integral to the switchgear 

enclosure or as a separate unit external to the switchgear enclosure (when 

indicated on the Drawings). See Section 26 43 13 – Surge Protective Devices for 

SPD requirements. 

PART 3 – EXECUTION 

3.01 INSTALLATION 

A. The switchgear shall be furnished and installed as shown on the Drawings and in 

accordance with the manufacturer's installation instructions. One (1) copy of these 

instructions shall be included with the equipment at time of shipment. The equipment 

shall be suitably protected and space heaters connected until accepted by the Owner. 

B. Furnish and install structural mounting channels in accordance with manufacturer's 

recommendations to provide proper alignment of the units. 

C. The equipment shall be installed and checked in accordance with the manufacturer's 

recommendations. This shall include but not limited to:  

1. Checking to ensure that the pad location is level to within .125 inches. 

2. Checking to ensure that all bus bars are torque to the manufacturer's 

recommendations. 

3. Assemble all shipping sections, remove all shipping braces and connect all 

shipping split mechanical and electrical connections. 

4. Secure assemblies to foundation or floor channels. 

5. Inspect and install all circuit breakers in their proper compartments. 

D. Install the switchgear to allow complete unit door swing required for unit removal. This is 

specifically required where a vertical section of switchgear is set next to a wall to the left 

of a switchgear section. 

3.02 PAINTING 

A. Prior to final completion of the work, all metal surfaces of the equipment shall be cleaned 

thoroughly, and all scratches and abrasions shall be retouched with the same coating as 

used for factory finishing coats. 
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3.03 TESTING 

A. All tests shall be performed in accordance with the requirements of the General 

Conditions and Division 01. The following tests are required: 

1. Witnessed Shop Tests 

a. The switchgear specified in this Section shall be witness shop tested and 

inspected in accordance with the equipment manufacturer's standard 

procedures. The testing and inspection procedures shall demonstrate that 

the equipment tested conforms to the requirements specified and shall be 

approved by the Engineer. At least 10 days’ notice shall be given the 

Engineer prior to such tests and inspection dates. 

2. Certified Shop Tests and Reports 

a. Submit description of proposed testing methods, procedures, and apparatus.  

b. Submit notarized and certified copies of all test reports. 

c. As a minimum, the entire switchgear assembly shall go through a quality 

inspection before shipment. This inspection shall include, but is not limited 

to, the following: 

1) Physical inspection of the structure and the electrical conductors 

including bussing, general wiring, and units. 

2) General electrical tests including power circuit phasing, control circuit 

wiring, instrument transformers, meters, ground fault system, and 

device electrical operation. 

3) AC dielectric tests of the power circuits and control circuits. 

4) Markings/labels, including instructional type, Underwriters Laboratory 

(U.L.), and inspector's stamps. 

d. The manufacturer shall use integral quality control checks throughout the 

manufacturing process to maintain the correctness of the switchgear.  

3. Field Tests 

a. Field tests shall be performed in accordance with requirements specified in 

the General Conditions, Division 01, and NETA Acceptance Testing 

Specifications, latest edition. 

b. The manufacturer’s technical representative shall perform startup and 

functional testing of the switchgear controls. Functional testing shall include 

field verification of each and every part of the sequence of operations listed 
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herein. Representatives from the Owner and the Engineer shall be present 

to witness the functional testing. 

c. Prior to commencement of the functional testing, a test plan shall be 

submitted for Owner and Engineer approval. Test plan shall demonstrate 

how each part of the sequence of operations will be tested, and shall detail 

any required outages, switchovers, or the like that must be performed during 

the testing.  

3.04 SERVICES OF MANUFACTURER'S REPRESENTATIVE 

A. The Contractor shall provide the services of a qualified, factory-trained manufacturer's 

technical representative who shall adequately supervise the installation and testing of all 

equipment furnished under this Contract. The manufacturer's representative shall certify 

in writing that the equipment has been installed in accordance with the manufacturer's 

recommendations. No further testing or equipment startup may take place until this 

certification is accepted by the Owner.  

B. The manufacturer’s technical representative shall perform startup and functional testing 

of the switchgear and controls as specified herein.  

C. The Contractor shall provide training for Owner personnel. Training shall be conducted 

by the manufacturer's factory-trained representative who shall instruct Owner personnel 

in operation and maintenance of all equipment provided under this Section. Training 

shall be provided for two (2) sessions of eight (8) hours each. Training shall not take 

place until after all switchgear units have been installed and energized. Training shall be 

at times coordinated with the Owner. 

D. The services of the manufacturer's representative shall be provided for a period of not 

less than as follows: 

1. One (1) trip of two (2) working days during the installation of the switchgear. 

2. One (1) trip of two (2) working days for the testing and startup of the switchgear. 

3. One (1) trip of five (5) working days to perform the functional testing of the entire 

switchgear assembly and controls. 

4. One (1) trip of two (2) working days to perform training as specified herein. 

5. One (1) trip of one (1) working day two (2) months before the warranty expiration 

to identify issues to be corrected under warranty. 

E. Any additional time required to achieve successful installation and operation shall be at 

the expense of the Contractor. 
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3.05 FIELD ADJUSTMENTS 

A. The protective relays and/or trip units shall be set in the field by a qualified 

representative of the manufacturer, or an outside testing company retained by the 

Contractor, in accordance with the settings designated in the coordination study. See 

Section 26 05 00 – Basic Electrical Requirements. 

END OF SECTION

La
st

 M
od

ifi
ed

: 0
2/

28
/2

02
4 

at
 1

0:
41

A
M

 E
S

T



 

 

NO TEXT ON THIS PAGE

La
st

 M
od

ifi
ed

: 0
2/

28
/2

02
4 

at
 1

0:
41

A
M

 E
S

T



 

 

THIS PAGE INTENTIONALLY LEFT BLANK 

La
st

 M
od

ifi
ed

: 0
2/

28
/2

02
4 

at
 1

0:
41

A
M

 E
S

T



 

 

90398-004/February 2024 26 24 16-1  Panelboards 

DIVISION 26 

ELECTRICAL 

(FILED SUB BID REQUIRED) 

 

SECTION 26 24 16 

PANELBOARDS 

PART 1 – GENERAL 

1.01 FILED SUB-BID REQUIREMENTS 

A. This Section is part of the filed sub-bid for Division 26 – Electrical. See Section 26 05 00. 

1.02 THE REQUIREMENT 

A. The Contractor shall furnish and install panelboards of voltage and current ratings as 

specified herein and indicated on the Drawings. Panelboards shall be furnished with 

circuit breaker ratings, number of breakers, number of poles and locations conforming to 

the panelboard schedules on the Drawings. 

B. Reference Section 26 05 00 – Basic Electrical Requirements; Section 26 05 53 –

Identification for Electrical Systems; and Section 26 43 13 – Surge Protective Devices 

1.03 CODES AND STANDARDS 

A. Panelboards shall be designed, manufactured, and/or listed to the following standards 

as applicable: 

1. Underwriters Laboratories 

a. UL 50 – Enclosures for Electrical Equipment, Non-environmental 

Considerations 

b. UL 67 – Standard for Panelboards 

c. UL 489 – Molded Case Circuit Breakers, Molded Case Switches, and Circuit 

Breaker Enclosures 

d. UL 943 – Ground Fault Circuit Interrupters 

2. NEMA PB1 – Panelboards 

3. National Electrical Contractors Association (NECA) Standard 407 – Standard for 

Installing and Maintaining Panelboards 
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1.04 SUBMITTALS 

A. In accordance with the procedures and requirements set forth in the General Conditions 

and Section 01 33 00 – Submittal Procedures, the Contractor shall obtain from the 

equipment manufacturer and submit the following: 

1. Shop Drawings. 

2. Spare Parts List. 

3. Operation and Maintenance Manuals. 

4. Reports of Field Tests. 

B. Each submittal shall be identified by the applicable Specification Section. 

1.05 SHOP DRAWINGS 

A. Each submittal shall be complete in all respects, incorporating all information and data 

listed herein and all additional information required for evaluation of the proposed 

equipment's compliance with the Contract Documents. 

B. Partial, incomplete, or illegible submittals will be returned to the Contractor without 

review for resubmittal. 

C. Shop drawings shall include but not be limited to: 

1. Product data sheets. 

2. Complete assembly, layout, and installation drawings with clearly marked 

dimensions for each panelboard. 

3. Complete panelboard schedules indicating circuit designations as shown on the 

Drawings for each panelboard. 

4. The submittal information shall reflect the specific equipment identification number 

as indicated on the Drawings (e.g., LP-CHEM-1, PP-1-MCC-1, etc.). 

1.06 OPERATIONS AND MAINTENANCE MANUALS 

A. The Contractor shall submit operation and maintenance manuals in accordance with the 

procedures and requirements set forth in the General Conditions and Division 01. The 

manuals shall include: 

1. Instruction books and/or leaflets. 

2. Recommended spare parts list. 
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3. Final as-built construction drawings included in the shop drawings incorporating all 

changes made in the manufacturing process and during field installation. 

1.07 SPARE PARTS 

A. For each panelboard, the Contractor shall furnish to the Owner all spare parts as 

recommended by the equipment manufacturer. All spaces in the panelboards shall be 

furnished with a spare breaker as indicated in the panelboard schedules shown on the 

Drawings. 

B. Spare parts lists shall indicate specific sizes, quantities, and part numbers of the items to 

be furnished. Terms such as "1 lot of packing material" are not acceptable. 

C. Parts shall be completely identified with a numerical system to facilitate parts inventory 

control and stocking. Each part shall be properly identified by a separate number. Those 

parts which are identical for more than one size shall have the same parts number. 

1.08 IDENTIFICATION 

A. Each panelboard shall be identified with the identification name/number indicated on the 

Drawings. A nameplate shall be securely affixed in a conspicuous place on each 

panelboard. Nameplates shall be as specified in Section 26 05 53 – Identification for 

Electrical Systems. 

PART 2 – PRODUCTS 

2.01 MANUFACTURERS 

A. The Equipment shall be designed, constructed and installed in accordance with the best 

practices of the trade, and shall operate satisfactorily when installed as shown on the 

Drawings.  

B. It is the intent of these specifications that the panelboards be produced by a single 

manufacturer who shall be responsible for matching all components and providing 

equipment which functions together as a system. 

C. Distribution panelboards, those identified with a prefix “DP” on the Drawings, shall be the 

PRL4 Series by Eaton, I-Line Series by Square D, GE by ABB equivalent, or Siemens 

Energy and Automation, Inc. equivalent. 

D. Power panelboards, those identified with prefix “PP” on the Drawings, shall be the 

PRL3a Series by Eaton, NF Series by Square D, GE by ABB equivalent, or Siemens 

Energy and Automation, Inc. equivalent. 

E. Lighting and instrument panelboards, those identified with prefix “LP” and “IP” 

respectively on the Drawings, shall be the PRL1a or PRL2a Series by Eaton, NQ Series 
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by Square D, GE by ABB equivalent, or Siemens Energy and Automation, Inc. 

equivalent. 

F. Combination power units shall be Mini-Power Center Series by Eaton, Mini-Power Zone 

Series by Square D, GE by ABB equivalent, or Siemens Energy and Automation, Inc. 

equivalent. 

2.02 PANELBOARDS 

A. General 

1. Panelboards shall be dead-front type with automatic trip-free, non-adjustable, 

thermal-overload, branch circuit breakers. Panelboards shall be of the 

configuration and rating as specified herein and indicated on the Drawings. 

Panelboards shall be UL 67 Listed and shall be constructed to NEMA PB1 

standards. Panelboards shall be service entrance rated where indicated on the 

Drawings. 

2. Panelboards shall be equipped with a main breaker or main lugs complete with 

branch circuit breakers, as indicated on the Drawings. The panelboards shall be 

suitable for flush or surface mounting.  

3. Panelboards shall be fully rated and shall have a minimum short circuit rating of 

22,000 amperes symmetrical for units rated 240VAC and below, and 65,000 

amperes symmetrical for units rated above 240VAC, unless otherwise indicated on 

the Drawings.  

4. Panelboards shall be Eaton Pow-R-Line Series, the Square D Company 

equivalent, the ABB equivalent, or Siemens Energy and Automation, Inc. 

equivalent. 

B. Enclosures 

1. Enclosures shall be UL 50 listed and have a NEMA rating as indicated on the 

Drawings. An Underwriter's Laboratories, Inc. inspection label shall appear on the 

interior of the cabinet. Enclosures designated as NEMA 4X shall be constructed of 

304 stainless steel. Enclosures with all other NEMA ratings shall be constructed of 

No. 12 U.S.S. code gauge galvanized steel, painted ANSI #61 light gray. The 

enclosure shall have wiring gutters on sides and shall be at least 5-3/4 inches 

deep. 

2. Lighting and instrument panelboards and power panelboards shall be provided 

with door-in-door trim.  The trim shall have a full height piano hinge where it is 

attached to the panelboard box.  Trim shall be attached to the panelboard can 

using concealed trim clamps. The door to access the deadfront shall be fastened 

to the trim  with concealed hinges and shall be equipped with flush-type catches 

and locks. Resultant trim shall allow work inside the panelboard enclosure without 
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the need to remove the panel trim.  Enclosure doors exceeding 40 inches in height 

shall be equipped with a vertical bolt three-point locking mechanism. All locks shall 

be keyed alike.  

3.  Distribution panelboards shall be dead front type with vertical wiring troughs large 

enough to allow compliance with NEC bending radius of cables being terminated 

on the overcurrent protective devices in the panel.  Vertical wiring troughs shall be 

provided with hinged covers to allow access to the panel interior and feeder 

terminations.   

4. The panelboard shall be provided with an information label. The information label 

shall include the panelboard designation, voltage, phase, wires, and bus rating. 

C. Bus Work 

1. Main bus bars shall be of ample size so that a current density of not more than 

1000 amperes per square inch of cross section will be attained. This current 

density shall be based on the application of the full load connected to the panel 

plus approximately 25% of the full load for spare capacity. The main bus shall be 

full capacity as based on the preceding for the entire length of the panel so as to 

provide full flexibility of circuit arrangement. Bus shall be sized in accordance with 

UL standards to limit the temperature rise on any current carrying part to a 

maximum of 50 degrees C above a maximum ambient temperature of 40 degrees 

C. 

2. Solid neutral bus bars are required, and neutral bus ampacity shall be the same as 

the main bus bars unless otherwise noted. Ratings shall be in accordance with 

applicable standards. 

3. A separate ground bus shall be provided with lugs for termination of equipment 

grounding conductors. 

4. Branch bus work shall be rated to match the maximum branch circuit breaker 

which may be installed in the standard space. 

5. All bus shall be tin-plated copper and shall extend the entire useable length of the 

panelboard, including spaces. 

D. Circuit Breakers 

1. Circuit breakers shall be bolt-on, molded-case type and UL 489 Listed with trip 

ratings as indicated on the Drawings. Unless otherwise indicated, circuit breakers 

shall be manually operable, with automatic trip-free operation, and shall provide 

inverse-time overload and instantaneous short-circuit protection. All circuit 

breakers shall have quick-make, quick-break, toggle mechanism for manual as 

well as automatic operation. Tandem or half-size circuit breakers are not 

acceptable. 
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2. Where indicated on the Drawings, or where required by Code, circuit breakers 

shall be equipped with integrally mounted ground fault interrupters complete with 

"TEST" push button and shall be of a type which fit standard panelboard spaces 

for the breaker continuous current rating required. Ground fault circuit interrupter 

style circuit breakers shall be UL 943 Listed. Circuit breakers used for lighting 

circuit switching shall be approved for the purpose and shall be marked "SWD". 

Where required by Article 440 of the MEC, circuit breakers installed for air 

conditioning units shall be HACR type. 

3. Circuit breaker voltage ratings shall meet or exceed the panelboard voltage 

indicated on the Drawings. The number of poles and trip ratings shall be as 

indicated on the Drawings.  Where a trip rating is not indicated on the Drawings, 

provide a 20A circuit breaker.  

4. Circuit breakers for panelboards rated 240VAC and below shall have an 

interrupting rating at 240 VAC that matches the panelboard short circuit rating.  

Circuit breakers for panelboards rated above 240VAC shall have an interrupting 

rating at 480 VAC that matches the panelboard short circuit rating. 

5. Tandem or half-size circuit breakers are not acceptable. 

6. Main circuit breakers shall be individually mounted. Branch mounted circuit 

breakers are not acceptable unless specifically indicated on the Drawings. 

Coordinate top or bottom mounting of main circuit breaker with incoming conduit 

location. 

7. Where indicated on the Drawings, branch circuit breakers shall be provided with a 

padlockable hasp or handle padlock attachment for padlocking in the off position 

as required to meet the MEC requirement for disconnecting means and/or OSHA 

lock-out/tagout standard. Locking hardware shall remain in place even when the 

padlock is removed. Branch circuit breakers shall be provided with a similar lockon 

device where indicated on the Drawings. 

E. Directories 

1. Approved directories with noncombustible plastic cover, and with typewritten 

designations of each branch circuit, shall be furnished and installed in each 

panelboard. The Contractor shall maintain in each panel, during the duration of the 

Contract, a handwritten directory clearly indicating the circuit breakers in service. 

This directory shall be updated as work progresses, and final, typewritten 

directories, as specified above, shall be installed at the end of the project. 

Designations and circuit locations shall conform to the panelboard schedules on 

the Drawings, except as otherwise authorized by the Engineer. 
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2.03 SURGE PROTECTIVE DEVICES 

A. Surge protective devices (SPD) shall be provided  as a separate unit external to the 

panelboard enclosure, as indicated on the Drawings. See Section 26 43 13 – Surge 

Protective Devices for SPD requirements. 

PART 3 – EXECUTION 

3.01 INSTALLATION  

A. Panelboards shall be furnished and installed as shown on the Drawings and as 

recommended by the equipment manufacturer, and as required by NECA 407. 

B. Panelboards shall be set true and plumb in locations as shown on the Drawings. The top 

of panelboard enclosure shall not exceed six (6) feet above finished floor elevation. 

C. Enclosures shall not be fastened to concrete or masonry surfaces with wooden plugs. 

Appropriate cadmium plated or galvanized steel bolts shall be used with expansion 

shields or other metallic type concrete insert for mounting on concrete or solid masonry 

walls. Cadmium plated or galvanized steel toggle bolts shall be used for mounting on 

concrete block or other hollow masonry walls. Bolt diameter shall be as required 

considering the size and weight of the completed panelboard and enclosure to provide 

adequate structural support. 

D. The Contractor shall not use factory furnished knockouts with surface mounted back 

boxes. The Contractor shall punch or drill required openings during installation and shall 

equip flush mounted back boxes with manufacturer's standard pattern of knockouts.  

E. The Contractor shall install cabinets (and other enclosure products) in plumb with the 

building construction. Flush mounted enclosures shall be installed so that the trim will 

rest against the surrounding surface material and around the entire perimeter of the 

enclosure. 

F. Bus loads in all panelboards shall be balanced between phases to within a tolerance of 

one (1) KVA. Convenience receptacles shall be distributed evenly among all phase 

buses as much as practical. 

G. Prior to final completion of the work, all metal surfaces of the equipment shall be cleaned 

thoroughly, and all scratches and abrasions shall be retouched with the same lacquer as 

used for shop finishing coats. 

3.02 TESTING 

A. All tests shall be performed in accordance with the requirements of the General 

Conditions and Division 01. The following tests are required: 
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1. Field Tests 

a. Prior to termination of any conductors to the circuit breakers, all bus work 

and circuit breakers shall be tested from phase to phase and phase to 

ground with a 1000 VDC megaohmeter for 1 minute in accordance with 

NECA 407. Resistance values shall be recorded and shall not be less than 

100 megohms.  

b. Prior to terminating any wires to the circuit breakers, the resistance of the 

connection between the bus work and each circuit breaker shall be tested 

through the use of a low-resistance ohmmeter. Record the resistance values 

for each circuit breaker. 

END OF SECTION 
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DIVISION 26 

ELECTRICAL 

(FILED SUB BID REQUIRED) 

 

SECTION 26 24 19 

LOW VOLTAGE MOTOR CONTROL CENTERS 

PART 1 – GENERAL 

1.01 FILED SUB-BID REQUIREMENTS 

A. This Section is part of the filed sub-bid for Division 26 – Electrical. See Section 26 05 00. 

1.02 THE REQUIREMENT 

A. The Contractor shall furnish, install, test, and place in satisfactory operation, the motor 

control centers as specified herein and indicated on the Drawings. 

B. The Contractor shall obtain the motor control centers from one manufacturer who shall 

also manufacture the enclosure and major equipment components, which includes, but 

is not limited to, combination starters, variable frequency drives, reduced voltage solid 

state starters, circuit breakers, power monitoring equipment, and other components of 

the equipment assembly. Subcontracting of wiring is not acceptable. 

C. The motor control center shall be assembled using NEMA rated components. 

Components designed and built to International Electrotechnical Commission (IEC) 

standards are not recognized. Equipment designed, manufactured and labeled in 

compliance with IEC standards is not acceptable. 

D. Related sections:  

1. Section 26 05 00 – Basic Electrical Requirements;  

2. Section 26 05 53 – Identification for Electrical Systems  

3. Section 26 43 13 – Surge Protective Devices  

4. Section 26 09 16 – Electric Controls and Relays. 

1.03 CODES AND STANDARDS 

A. The assemblies shall meet or exceed the requirements within the following standards for 

motor control centers: 

1. NEMA ICS-18 
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2. UL845 

B. The motor control center shall be designed, manufactured, and tested in facilities 

registered to the following quality standards: 

1. ISO 9001 

1.04 SUBMITTALS 

A. In accordance with the procedures and requirements set forth in the General Conditions 

and Section 01 33 00 – Submittal Procedures, the Contractor shall obtain from the 

equipment manufacturer and submit the following: 

1. Shop Drawings. 

2. Spare Parts List. 

3. Proposed Testing Methods and Reports of Certified Shop and Field Tests. 

4. Manufacturers Startup Certification 

5. Operation and Maintenance Manuals. 

B. Each submittal shall be identified by the applicable Specification Section. 

1.05 SHOP DRAWINGS 

A. Each submittal shall be complete in all respects, incorporating all information and data 

listed herein and all additional information required for evaluation of the proposed 

equipment's compliance with the Contract Documents. 

B. Partial, incomplete or illegible submittals will be returned to the Contractor without review 

for resubmittal.  

C. Shop drawings for each motor control center shall include but not be limited to: 

1. A Compliance, Deviations, and Exceptions (CD&E) letter. If the shop drawings are 

submitted without this CD&E letter, the submittal will be rejected. The letter shall 

include all comments, deviations and exceptions taken to the Drawings and 

Specifications by the Contractor AND Equipment Manufacturer/Supplier. This letter 

shall include a copy of this Specification Section. In the left margin beside each 

and every paragraph/item, a letter "C", "D", or "E" shall be typed or written in. The 

letter "C" shall be for full compliance with the requirement. The letter "D" shall be 

for a deviation from the requirement. The letter "E" shall be for taking exception to 

a requirement. Any requirements with the letter "D" or "E" beside them shall be 

provided with a full typewritten explanation of the deviation/exception. Handwritten 

explanation of the deviations/exceptions is not acceptable. The CD&E letter shall 
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also address deviations, and exceptions taken to each Drawing related to this 

Specification Section. 

2. Product data sheets. 

3. Example equipment nameplate data sheet. 

4. Approximate total shipping weight of each shipping split. 

5. Plan, front, and side view drawings, including overall dimensions of each motor 

control center. Identify shipping splits and show conduit stub-up area locations on 

the Drawings. 

6. Internal schematic and point-to-point wiring diagrams of each motor control unit 

including variable frequency drives and reduced voltage solid state starters 

integrated into the motor control center. Standard wiring diagrams that are not 

custom created by the manufacturer for the motor control centers for this project 

are not acceptable. One wiring diagram which is typical for an equipment group 

(e.g. pump, pumps) is not acceptable. Each wiring diagram shall include wire 

identification and terminal numbers. Indicate all devices, regardless of their 

physical location, on the diagrams. Identify on each respective wiring diagram 

specific equipment names and equipment numbers consistent with those indicated 

on the Drawings. 

7. Complete single-line diagrams for each motor control center showing circuit 

breakers, motor circuit protectors, motor controllers, instrument transformers, 

meters, relays, timers, control devices, dry-type transformers, panelboards, and 

other equipment comprising the complete assembly. Indicate electrical ratings of 

equipment and devices on these single-line diagrams. Ratings include starter size 

and type, motor circuit protector continuous current rating, circuit breaker frame 

size and trip rating, transformer ratings panelboard ratings, motor horsepower and 

full load current, and similar information. 

8. Bill of material list for each motor control center and each motor control unit. 

9. Nameplate schedule for each motor control center. 

10. Manufacturer's installation instructions. 

11. Key interlock scheme drawing and sequence of operations. 

12. Manufacturer’s Warranty Statement  

13. Table listing all motor loads connected to the motor control center. Table shall 

include the full load amps of the APPROVED motors. Final approval of MCC shop 

drawings cannot be given until all motor loads for MCC have been reviewed, 

approved, and shown in this table. 
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D. The shop drawing information shall be complete and organized in such a way that the 

Engineer can determine if the requirements of these Specifications are being met. 

Copies of technical bulletins, technical data sheets from "soft-cover" catalogs, and 

similar information which is "highlighted" or somehow identifies the specific equipment 

items the Contractor intends to provide are acceptable and shall be submitted.  

E. Prior to completion and final acceptance of the project, the Contractor shall furnish and 

install "as-built" wiring diagrams for each motor control center unit of each motor control 

center. These final drawings shall be included in the O&M manuals.  

1.06 OPERATION AND MAINTENANCE MANUALS 

A. The Contractor shall submit operation and maintenance manuals in accordance with the 

procedures and requirements set forth in the General Conditions and Division 01.  

1.07 SPARE PARTS 

A. All spare parts as recommended by the equipment manufacturer shall be furnished to 

the Owner by the Contractor. In addition to the manufacturer recommended spare parts, 

the Contractor shall furnish the following spare parts for each motor control center: 

1. One (1) set of fuses of each size provided 

2. One (1) starter coil and complete set of contacts for each size and type of starter 

provided 

3. One (1) relay of each type and size provided 

4. One (1) control power transformer of each size provided 

5. Two (2) lamps and lenses for indicating lights for each color provided 

6. One (1) indicating lamp socket for each type provided 

7. One (1) pilot device (e.g. pushbutton, selector switch, etc.) complete with contact 

blocks and legend plates for each type, size, and rating provided 

8. One (1) motor circuit protector for each type, size, and rating provided 

9. One (1) circuit breaker for each type, size, and rating provided (except main circuit 

breakers) 

B. The spare parts shall be packed in containers suitable for long term storage, bearing 

labels clearly designating the contents and the pieces of equipment for which they are 

intended. 
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C. Spare parts shall be delivered at the same time as the equipment to which they pertain. 

The Contractor shall properly store and safeguard such spare parts until completion of 

the work, at which time they shall be delivered to the Owner. 

D. Spare parts lists, included with the shop drawing submittal, shall indicate specific sizes, 

quantities, and part numbers of the items to be furnished. Term such as "1 lot of packing 

material" are not acceptable. 

E. Parts shall be completely identified with a numerical system to facilitate parts control and 

stocking. Each part shall be properly identified by a separate number. Those parts which 

are identical for more than one size, shall have the same parts number. 

1.08 IDENTIFICATION 

A. Each motor control center shall be identified with the identification number indicated on 

the Drawings (e.g., MCC-BB, MCC-PTF, MCC-PEP, etc.). A nameplate shall be securely 

affixed in a conspicuous place on each motor control center. Nameplates shall be as 

specified in Section 26 05 53 – Identification for Electrical Systems. 

PART 2 – PRODUCTS 

2.01 MANUFACTURERS 

A. The equipment covered by this Specification is intended to be standard equipment of 

proven performance as manufactured by reputable concerns. Equipment shall be 

designed, constructed and installed in accordance with the best practices of the trade, 

and shall operate satisfactorily when installed as shown on the Drawings.  

B. It is the intent of these specifications that all components of the motor control center be 

provided by one manufacturer who shall have the sole responsibility of matching all 

components and providing equipment which functions together as a system. The 

manufacturer of the motor control center shall also be the manufacturer of the motor 

controllers. The use of third-party supply and assembly of these components is not 

acceptable. 

C. Motor control centers shall be Freedom 2100 as manufactured by Eaton using NEMA 

rated Freedom Series contactors and starters, Model 6 as manufactured by the Square 

D Company, or the ABB Reliagear MCC or approved equal. 

2.02 MOTOR CONTROL CENTER 

A. General 

1. The motor control centers shall be 600 VAC class suitable for operation on a 

three-phase, 60 Hz system. The motor control centers and their components shall 

conform to the requirements of applicable standards of NEMA Part ICS 2-322 and 
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Underwriters’ Laboratories, Inc. UL-845. Wiring shall be NEMA Class II, Type B. 

Each vertical section shall be a NEMA 1A (gasketed) industrial use enclosure 

unless otherwise specified or indicated on the Drawings. 

2. The enclosures shall be cleaned, primed, and finish coated in accordance with the 

manufacturer’s standard process. The pre-treatment process shall be a zinc 

chromate primer followed by a “One Coat” paint process that is monitored to meet 

the manufacturer’s specifications for paint color, texture, thickness, and durability. 

Enclosure interior and exterior finish color shall be ANSI 49 or ANSI 61 (medium 

light gray). The color of the back panel/bucket located within the MCC enclosure 

shall be white. 

3. The motor control centers shall be capable of withstanding the fault current 

available at its line terminals. Minimum bus bracing, withstand, and interrupting 

ratings are specified herein. 

4. Unless otherwise specified or indicated on the Drawings, each vertical section 

shall be approximately 20 inches wide, and 90 inches high, 20 inches deep, and 

shall not contain more than six NEMA Size 1 starters. Motor control centers shown 

“back-to-back” on the Contract Drawings shall be complete motor control 

assemblies placed back-to-back in the location shown. Motor control center 

sections with common horizontal and/or vertical bus systems are unacceptable. 

5. Continuous horizontal wiring troughs shall be provided at both the top and bottom 

of each section. These troughs shall line up to form a continuous wireway for the 

full length of the motor control center. Each section shall be provided with a large, 

continuous, full height vertical wiring trough in the right side of each section. Each 

vertical wiring trough shall be furnished complete with tie bars for conductor 

support. 

6. All control wiring shall be No. 14 AWG (minimum) labeled at each end in 

accordance with the wiring numbers shown on the accepted shop drawings. Power 

wiring shall be sized to suit the maximum horsepower rating of unit; No. 12 AWG 

(minimum). Wiring shall be type MTW rated for 105°C. Wire color coding shall be 

red for control and black for power. Wire numbers shall not be repeated in a motor 

control center.  

7. Starter units shall contain the number of auxiliary contacts, unit-mounted pilot 

devices and indicating lights, control relays, elapsed time meters, and other 

devices as shown on the Drawings and required for the applications. A minimum of 

two (2) normally open (NO) and two (2) normally closed (NC) spare contacts shall 

be provided for each magnetic starter. These spare contacts shall be shown on the 

submittal wiring diagrams. 

8. The motor control centers shall be furnished with warning signs to notify 

maintenance personnel of multiple sources of power within the motor control units.  
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B. Incoming Power 

1. The motor control centers shall be supplied from a 480V, 3-phase, 3 wire as 

indicated on the Drawings, 60 Hz power source. The incoming power feeders shall 

be sized as shown on the Drawings. All terminals for incoming and outgoing power 

cables shall be provided with compression lugs. 

C. Bus 

1. Power shall be distributed by means of a continuous, tin plated copper horizontal 

bus, rated as shown on the Drawings. The bus shall be braced for 65,000A rms 

symmetrical at 480V unless otherwise indicated on the Drawings. The horizontal 

bus shall be effectively isolated from all wiring troughs and other working areas. 

Vertical bus extensions shall be tin plated copper, isolated by rigid, glass-polyester 

moldings so as to be a separate self-supported assembly. Silver plated vertical 

bus may be provided if specifically accepted by the Engineer. Full height vertical 

bus shall be installed in all sections including those containing spare units and 

"prepared" spaces. No extra safety jacks or similar devices shall be required to 

obtain an essentially dead-front condition. Access shall be provided for inspection 

and maintenance from the front. Minimum horizontal bus rating shall be 600A. 

Minimum vertical bus rating shall be 300A. 

D. Incoming Line Units 

1. Each incoming line unit shall contain buswork and fittings as required with cable 

lugs for cables of sizes and quantities shown on the Drawings. Cable lugs shall be 

suitable for their respective conductors. 

E. The Unit Compartments 

1. Each unit compartment shall be provided with an individual front door hinged to the 

vertical structure. Each plug-in unit shall be supported and guided by a removable 

unit support pan, so that the unit rearrangement is easily accomplished. The 

rearrangement of the unit support pan from one location to the other shall be 

accomplished without use of tools. After insertion, each plug-in unit shall be held in 

place by at least one multi-turn latch, located at the front of the unit. The latch shall 

be located for front accessibility and installation convenience. An additional 

mechanical interlock shall be provided to prevent withdrawal of the unit from the 

stationary structure with the operating mechanism in the ON position. 

2. The unit plug in power stabs shall be electromagnetically tin-plated copper to yield 

a low resistance connection and designed to tighten during heavy current surges 

and short circuits. The stab shall be backed by spring steel clips to provide and 

maintain a high pressure, two-point connection to the vertical bus. They shall be 

free floating and self-loading plug-in. Wiring from the unit disconnecting means to 

the plug-in stab shall be exposed at the rear of the unit. The power cable 

terminations at the plug-in stab shall be mounted in a two-piece, glass polyester 
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support assembly. This support assembly shall provide a separate isolated 

pathway for each phase, minimizing the probability of a unit fault condition 

reaching the power bus system. 

3. NEMA Size 1 through Size 5 non-reversing starters shall be plug-in units. Size 1, 

2, and 3 shall utilize stab assembly rated 100A. Stab assemblies for Size 4 and 

Size 5 starters shall be rated for the starters maximum output current rating. 

4. An industrial, heavy-duty flange handle mechanism shall be supplied for the 

control of each disconnecting means. This mechanism shall be engaged with the 

disconnect device at all times as an integral part of the unit regardless of the unit 

door position. The operator handles shall have an up-down motion with the down 

position as off. The ON-OFF condition of the disconnecting means shall be 

permanently marked on the handle operator. It shall be possible to lock the handle 

in the "OFF" position with up to three (3) 3/8-inch diameter shackle padlocks and 

in the "ON" position with one (1) 3/8 inch diameter shackle padlock. 

5. The operator handle of all units shall be interlocked with the door units so that the 

disconnect means cannot be switched unless the door unit is closed. A means 

shall be provided for purposely defeating the interlock during maintenance or 

testing. This interlock shall also prevent opening the unit door unless the 

disconnecting means is in the off position. An externally operated defeater 

requiring the use of a screwdriver shall provide access to the unit without 

interrupting service.  

6. The overload relays shall be resettable from the outside of the enclosure by means 

of an insulated bar or button.  

F. Ground Bus 

1. The horizontal ground bus shall be tin plated copper and located in the bottom 

horizontal wireway. The minimum size of the horizontal ground bus shall be ¼-inch 

x 1 inch (6.35mm x 25.4mm) or 33% of the phase bus ampacity, whichever is 

greater. 

2. Compression lugs shall be mounted on the ground bus in each section, in the size 

and quantity as required for the termination of system and equipment grounding 

conductors. 

3. The vertical ground bus shall be tin plated copper and solidly connected to the 

horizontal ground bus. This ground bus, in combination with the unit ground bus 

stab, establishes unit grounding before the plug-in power stabs engage the power 

bus, and conversely, as the unit is withdrawn, grounding is maintained until after 

the plug-in power stabs are disengaged. 

4. The vertical load ground bus shall be tin plated copper and solidly connected to 

the horizontal ground bus. The vertical load ground bus assembly, comprised of 

La
st

 M
od

ifi
ed

: 0
2/

28
/2

02
4 

at
 1

0:
41

A
M

 E
S

T



 

90398-004/February 2024 26 24 19-9  Low Voltage Motor Control  

Centers 

the vertical load ground bus and the unit load ground bus connector, shall provide 

a termination point for the load equipment grounding conductor at the unit. This 

fixed connection shall not have to be removed when the unit is withdrawn from the 

motor control center. 

G. Isolation and Insulation 

1. Horizontal bus access covers and vertical bus covers shall isolate the energized 

buses to guard against the hazard of accidental contact. These covers shall be 

molded of a glass polyester material. 

2. The horizontal bus shall be isolated from the top horizontal wireway by a grounded 

steel barrier. This barrier shall be removable to allow access to the bus and 

connections for maintenance. 

3. The vertical bus cover shall provide unit plug-in openings which shall permit unit 

plug-in stab assemblies to pass through and engage the vertical bus. The unit 

plug-in openings shall be sized to minimize the probability of inadvertent contact 

with the vertical bus. 

4. Isolation of unused stab openings shall be accomplished by use of a manual 

shutter to close off the stab opening. These shutters shall be attached to the 

structure so that when they are removed (to allow a stab connection) they are 

retained in the structure and are readily accessible for use should a plug-in unit be 

removed from the motor control center. 

5. All units shall be isolated from one another, above and below, by unit support pans 

or steel barriers, which can remain in place when the units are withdrawn. 

6. Incoming line compartments shall be isolated from horizontal and vertical wireways 

by steel barriers. 

7. A molded unit isolating barrier shall be provided to isolate the unit from the vertical 

wireway. 

H. Combination Motor Control Units 

1. Motor branch circuits shall be protected by a motor circuit protector (MCP). 

2. The motor circuit protector shall be operated by a toggle type handle and shall 

have a quick make, quick break overcenter switching mechanism that is 

mechanically trip free from the handle, so that the contacts cannot be held closed 

against short circuits and abnormal currents. Tripping shall be clearly indicated by 

the handle automatically assuming a position midway between the manual ON and 

OFF positions. All latch surfaces shall be ground and polished. All poles shall be 

so constructed that they open, close, and trip simultaneously. 
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3. Each pole of these motor circuit protectors shall provide instantaneous short circuit 

protection by means of an adjustable magnetic only element. 

4. The motor circuit protectors in combination with a contactor and overload relay 

shall have an interrupting rating that matches the motor control center short circuit 

rating at 480V. 

5. Motor circuit protector's ratings, modifications, etc., shall be as specified herein 

and as indicated on the Drawings. 

6. Motor circuit protectors shall be completely enclosed molded case devices with a 

current sensing coil in each of the 3 poles and have a magnetic trip adjustment 

located on the front. The motor circuit protector shall be manually operable. The 

protector shall be designed to meet the MEC requirement concerning motor full 

load and locked-rotor current. Ampere ratings shall be clearly visible. Contacts 

shall be of non-welding silver alloy. Arc extinction must be accomplished by means 

of arc chutes, consisting of metal grids mounted in an insulating support. 

I. Motor Starters 

1. Motor starters shall conform to NEMA Standard ICS1 and shall be for across-the-

line starting, unless otherwise indicated. IEC rated equipment is not acceptable 

and shall be used as a basis for rejection of the equipment. The size of the starter 

shall be as required for the particular load. Minimum starter size shall be NEMA 

Size 1. Size 1 and 2 starters shall be completely drawout type, so that units may 

be withdrawn without disconnecting any wiring. Size 3 and 4 full-voltage, non-

reversing starters shall be drawout type after disconnecting power leads only. 

Starters over three-space units high may be bolt-on type. A positive guidance 

system shall be provided to assure proper alignment of wedge-shaped power 

stabs in deadfront openings in vertical power bus. 

2. A suitable control disconnect device(s) to comply with the requirements of the 

MEC shall be provided. 

3. Magnetic starters and contactors shall be electromagnetic vertical or horizontal lift 

design with double break cadmium oxide silver contacts. Design shall meet or 

exceed the requirements of UL and NEMA Standards. Coils shall be hot molded 

construction to protect the coils from mechanical and environmental damage.  

4. Each starter shall be able to accommodate a minimum of three (3) auxiliary 

contacts in addition to the hold-in contact. 

5. Each starter shall be supplied with a 3-pole, manual reset overload relay. The 

relays shall be solid state type, with at least one isolated normally open and one 

isolated normally closed auxiliary contact that operates when a trip condition has 

occurred. Relays shall be self-powered, have a visible trip indicator, have a trip 

test function, and have selectable Class 10 or 20 operation. Overload relays shall 
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be set for Class 10 operation unless otherwise directed by the Engineer. Overload 

relay shall have phase loss protection built in to trip the unit and protect the motor 

against single phasing. The Contractor shall provide the overload relay model with 

the correct current range for each application. Overload relay shall have adjustable 

current range dial. Eutectic alloy or bi-metallic type overload relays are not 

acceptable.  

6. If required, each starter shall be supplied with a three-pole, manual test and reset 

overload relay. The relay shall be an E3+ solid state overload relay as 

manufactured by Allen-Bradley. The relay shall meet the requirements specified in 

this Section. 

7. Each motor starter coil shall be equipped with a surge-suppression device for 

protection of the solid-state equipment (e.g. programmable logic controller) wired 

as part of the control circuit. 

8. The Contractor and motor control center manufacturer is advised to review the 

Contract Documents for additional requirements for space heaters, power factor 

correction capacitors, and similar equipment which may not be specified in this 

Division or shown on the Drawings. Control power transformers shall be fused on 

both the primary and secondary sides. The minimum control power transformer VA 

requirements are shown below. Control power transformers shall be sized as 

required for the connected loads, plus 25% spare capacity. 

a. Size 1-75 VA 

b. Size 2-75 VA 

c. Size 3-200 VA 

d. Size 4-300 VA 

e. Size 5-500 VA 

9. Reduced voltage solid state starters shall be provided for the motor loads as 

specified herein and as indicated on the Drawings.  

10. Modules shall be furnished and installed as specified herein and indicated on the 

Drawings. These modules shall be supplied with four (4) input points and two (2) 

output points. The output points shall provide direct control of motor starter coils up 

to NEMA Size 5. The output points shall also provide direct control of other 

electrical devices within the electrical ratings limits of the module. 

J. Circuit Breakers 

1. Where specified herein, indicated on the Drawings, or required, the main circuit 

breaker shall be rated for service entrance and bear a service entrance label. 
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2. Unless otherwise indicated, circuit breakers shall be manually operable and shall 

provide thermal-magnetic, inverse-time-limit overload, and instantaneous short-

circuit protection. 

3. Circuit breakers shall be molded case type, rated 480 VAC, 2 or 3 pole and have 

100 ampere or larger frames. The interrupting rating shall match that of the motor 

control center short circuit rating at 480V. 

4. Overload protection shall be provided on all poles with trip settings as indicated on 

the Drawings. Breakers of 225-ampere frames and larger shall have 

interchangeable trip units and adjustable magnetic trip elements. 

5. Horizontally mounted operator handles for feeder circuit breaker units up to 225A 

are permissible if accepted in writing by the Engineer. 

6. Where indicated on the Drawings, shunt trip devices shall be provided to trip a 

circuit from a remote location by means of a trip coil energized from a separate 

circuit. A 120V shunt trip shall be capable of operating 55% or more of rated 

voltage. All other shunt trips shall be capable of operating at 75% or more of rated 

voltage. 

K. Terminal Blocks 

1. Terminal blocks associated with removable units within the motor control center 

shall be provided as follows: 

a. Terminal blocks shall be mounted within the unit insert and in the front for 

ease of accessibility.  

b. Pull-apart style terminal block assemblies shall be provided. Terminal block 

assembly shall consist of a male and female component held together with 

captive screws or positive retention clips. The terminal block assembly shall 

be designed to withstand the effects of vibration, yet able to be pulled apart 

without difficulty. The terminals of the assembly shall be recessed to isolate 

them from accidental contact. Terminal markings shall be provided for the 

purpose of identifying terminations. Terminal strips shall be suitable for use 

as a disconnecting means of foreign interlock voltages. 

c. For starters Size 2 and smaller, terminate all starter wiring (power and 

control) and external field wiring on terminal blocks provided in each unit. 

d. For starters Size 3 and larger, terminate control wiring and external field 

control wiring on terminal blocks provided in each unit.  

2. Terminal blocks associated with non-removable units within the motor control 

center shall be provided in accordance with Section 26 09 16 – Electric Controls 

and Relays. 
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3. Provide a minimum of four (4) spare terminals in each terminal block assembly.  

L. Control Devices 

1. Furnish and install NEMA rated control devices as required and/or shown on the 

Drawings. The following control devices shall be provided as specified in Section 

26 09 16 – Electric Controls and Relays: 

a. 30.5mm Pilot devices (switches, indicating lights, etc.) 

b. 11-pin octal base pin and sleeve type  relays and timers 

M. Nameplates 

1. Provide engraved plastic nameplates to identify the motor control center, each unit 

compartment, door mounted devices, and internal components. 

2. Nameplates shall be as specified in Section 26 05 53 – Identification for Electrical 

Systems. Equipment names and numbers as indicated on the single line diagrams 

shall be used as the basis to engrave the nameplates. 

3. Provide a master nameplate giving motor control center designation, voltage 

rating, ampere rating, short circuit rating, manufacturer's name, general order 

number and item number. 

4. Control components mounted as part of the assembly, such as fuse blocks, control 

relays, pushbuttons, switches, and similar devices, shall be suitably marked for 

identification corresponding to appropriate designations on the manufacturer's 

wiring diagrams. 

N. Future Space Requirements 

1. Provide spaces for future combination starter and other units in the motor control 

centers. Furnish spaces with hardware to accommodate future plug-in control unit 

without modification of vertical sections. Provide the number of spaces required for 

future units as indicated on the Drawings, minimum. 

2. Provide additional vertical sections to ensure total number of spaces as indicated 

on the Drawings. The number of vertical sections is contingent upon specific 

manufacturer's final proposed and Engineer-accepted configuration of motor 

control center units. 

O. Motor Control Center Additions 

1. The Contractor shall furnish and install complete motor control center sections or 

individual motor control center units to be added to existing motor control centers 

in accordance with these Specifications and as indicated on the Drawings. 
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2. These additions shall be of the same manufacturer, type, rating, and color as the 

existing motor control centers. Furnish and install all hardware necessary to 

connect the buses of the new and existing motor control centers, including ground 

buses. Enclosures shall match existing. 

P. Metering 

1. Each motor control center assembly shall be furnished and installed with an Eaton 

PXM-1300  power quality meter and graphic display module or Allen-Bradley 

equivalent PowerMonitor 5000  with display module as indicated on the Drawings. 

A communication expansion card to support Ethernet communication to the plant 

control system and a 1GB memory card shall be provided with each meter. 

Q. Phase Failure Relay 

1. A phase failure relay shall be furnished and installed to monitor the main horizontal 

bus of the motor control center. The phase failure relay shall be Model 8430-MPD 

as manufactured by Square D Company, Eaton equivalent, or equal. 

R. Surge Protective Devices 

1. Surge protective devices (SPD) shall be provided either integral to the MCC 

enclosure or as a separate unit external to the MCC enclosure, as indicated on the 

Drawings. See Section 26 43 13 – Surge Protective Devices for SPD 

requirements. 

PART 3 – EXECUTION 

3.01 INSTALLATION 

A. The motor control centers shall be installed as shown on the Drawings and in 

accordance with the manufacturer's installation instructions. 

B. Install motor control centers to allow complete unit door swing required for unit removal. 

This is specifically required where a vertical section of motor control center is set next to 

a wall to the left of the motor control center section. 

C. Where motor control center structures are located away from walls to allow bottom 

conduit entry, the Contractor shall furnish and install sheet metal coverings for openings 

along the sides and top of the motor control center line-up. The purpose of the coverings 

is to minimize dust, dirt, and undesirable materials from collecting behind the equipment. 

The sheet metal coverings shall be of the same material, gauge, and finish as the motor 

control center. 
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D. Motor control centers shall be furnished with anchor bolts as required for aligning and 

mounting. Floor channels with end covers shall be of type recommended by the 

manufacturer and shall be furnished for installation in a concrete pad. 

E. All field wiring that is terminated directly to a unit within the motor control center shall be 

neatly routed in a manner that does not hinder the ability to service, adjust, or replace 

components within that unit. Field wiring shall be properly anchored to the motor control 

center and individual unit structures. 

F. Prior to final completion of the work, all metal surfaces of the equipment shall be cleaned 

thoroughly, and all scratches and abrasions shall be retouched with the same lacquer as 

used for shop finishing coats. 

3.02 TESTING 

A. All tests shall be performed in accordance with the requirements of the General 

Conditions and Division 01. The following tests are required: 

1. Witnessed Shop Tests 

a. None required.  

2. Certified Shop Tests and Reports 

a. Submit description of proposed testing methods, procedures, and apparatus. 

Submit notarized and certified copies of all test reports. 

b. As a minimum, the entire motor control center shall go through a quality 

inspection before shipment. This inspection shall include, but is not limited 

to, the following: 

1) Physical inspection of the structure and the electrical conductors 

including bussing, general wiring, and units. 

2) General electrical tests including power circuit phasing, control circuit 

wiring, instrument transformers, meters, ground fault system, and 

device electrical operation. 

3) AC dielectric tests of the power circuits and control circuits. 

4) Markings/labels, including instructional type, Underwriters Laboratory 

(UL), and inspector's stamps. 

3. The manufacturer shall use integral quality control checks throughout the 

manufacturing process to maintain the correctness of the motor control center. 

B. Field Tests 
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1. Field tests shall be performed in accordance with the requirements specified in the 

General Conditions, Division 01, and NETA Acceptance Testing Specifications, 

latest edition.  

3.03 FIELD ADJUSTMENTS 

A. All adjustable settings of circuit breakers shall be set in the field by a qualified 

representative of the manufacturer, or an outside testing company retained by the 

Contractor, in accordance with the settings designated in the coordination study. See 

Section 26 05 00 – Basic Electrical Requirements. 

B. The settings of the motor circuit protectors and overload relays shall be set based on the 

coordination study and the motor nameplate data of the motors installed. 

3.04 SERVICES OF MANUFACTURER'S REPRESENTATIVE 

A. The Contractor shall provide the services of a qualified, factory-trained manufacturer's 

technical representative who shall adequately supervise the installation and testing of all 

equipment furnished under this Contract. The manufacturer's representative shall certify 

in writing that the equipment has been installed in accordance with the manufacturer's 

recommendations. No further testing or equipment startup may take place until this 

certification is accepted by the Owner.  

B. The manufacturer’s technical representative shall perform startup and functional testing 

of the equipment as specified herein.  

C. The Contractor shall provide training for Owner personnel. Training shall be conducted 

by the manufacturer's factory-trained representative who shall instruct Owner personnel 

in operation and maintenance of all equipment provided under this Section. Training 

shall be provided for [two (2) sessions of two (2) hours each]. Training shall be at times 

coordinated with the Owner. Training shall be provided in accordance with the 

requirements of Section 46 00 00 – Equipment General Provisions. 

D. The services of the manufacturer's representative shall be provided for a period of not 

less than as follows: 

1. One (1) trip of one (1) working day during the installation and startup of the 

equipment. 

2. One (1) trip of one (1) working day two (2) months before the warranty expiration 

to identify any issues to be corrected under warranty. 

3. One (1) trip of one (1) working day to perform training as specified herein. 

E. Any additional time required to achieve successful installation and operation shall be at 

the expense of the Contractor. 
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DIVISION 26 

ELECTRICAL 

(FILED SUB BID REQUIRED) 

 

SECTION 26 25 13 

LOW VOLTAGE BUSWAY 

PART 1 – GENERAL 

1.01 FILED SUB-BID REQUIREMENTS 

A. This Section is part of the filed sub-bid for Division 26 – Electrical. See Section 26 05 00. 

1.02 THE REQUIREMENT 

A. The Contractor shall furnish, install, test, and place in satisfactory condition the low 

voltage busway systems, complete with all necessary fittings, supports, and accessories 

as specified herein and indicated on the Drawings. 

B. All equipment specified in this Section shall be furnished by the busway manufacturer 

who shall be responsible for the suitability and compatibility of all included equipment. 

1.03 CODES AND STANDARDS 

A. The low voltage busway systems shall be designed, manufactured, and tested in 

accordance with the following codes and standards: 

1. National Electrical Manufacturers' Association (NEMA): 

a. BU 1 – Busways 

2. Massachusetts Electrical Code (MEC) 

a. Article 368 – Busways 

3. Underwriters Laboratories (U.L.) 

a. ANSI/UL-857 

B. Each component of the low voltage busway system shall be UL listed and the assembly 

shall bear the UL label. The listing shall include mounting of the busway in any position 

(i.e., horizontal, vertical, etc.) without derating. 
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1.04 SUBMITTALS 

A. In accordance with the procedures and requirements set forth in the General Conditions 

and Section 01 33 00 – Submittal Procedures, the Contractor shall obtain from the 

equipment manufacturer and submit the following: 

1. Shop Drawings 

2. Operation and Maintenance Manuals 

3. Spare Parts List 

4. Reports of Certified Shop Tests 

B. Each submittal shall be identified by the applicable Specification Section. 

1.05 SHOP DRAWINGS 

A. Each submittal shall be complete in all respects, incorporating all information and data 

listed herein and all additional information required for evaluation of the proposed 

equipment's compliance with the Contract Documents. 

B. Partial, incomplete or illegible submittals will be returned to the Contractor without review 

for resubmittal.  

C. Shop drawings for each busway system shall include but not be limited to: 

1. Equipment specifications and product data sheets identifying all electrical ratings, 

finishes, all materials used, and methods of fabrication. 

2. Complete busway system dimensioned layout drawings, isometric drawings, 

installation details, and locations of supports and fittings such as firestop and 

weatherseals. Include details of wall and floor penetrations. 

3. Weights of all sections and fittings. 

4. Bill of material list for each busway system. 

5. Manufacturer's installation instructions indicating application conditions and 

limitations of use stipulated by product testing agency. Include instructions for 

storage, handling, protection, examination, preparation, installation, and energizing 

of the busway. 

6. Manufacturer's warranty statement. 

D. The shop drawing information shall be complete and organized in such a way that the 

Engineer can determine if the requirements of these specifications are being met. 

Copies of technical bulletins, technical data sheets from "soft-cover" catalogs, and 
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similar information which is "highlighted" or somehow identifies the specific equipment 

items the Contractor intends to provide are acceptable and shall be submitted. 

1.06 OPERATIONS AND MAINTENANCE MANUALS 

A. The Contractor shall submit operation and maintenance manuals in accordance with the 

procedures and requirements set forth in the General Conditions and Division 01. The 

manuals shall include: 

1. Instruction books and/or leaflets. 

2. Final as-built construction drawings included in the shop drawings incorporating all 

changes made in the manufacturing process and during installation. 

B. The Contractor shall supply a copy of NEMA Bulletin BU1.1 for installation and for 

maintenance instructions. 

1.07 SPARE PARTS 

A. The busway systems shall be furnished with all spare parts as recommended by the 

equipment manufacturer. In addition to the manufacturer recommended spare parts, the 

Contractor shall furnish the following spare parts for each busway system: 

 

Number Required Description 

1 set Joint covers 

1.08 DELIVERY, STORAGE AND HANDLING 

A. Deliver, store, protect, and handle products on site in accordance with the 

manufacturer's instructions and the provisions of these Contract Documents. 

B. Accept busway on site in factory containers. Inspect for damage. 

C. Protect from moisture by using appropriate coverings. Store in dry interior locations. 

1.09 FIELD MEASUREMENTS 

A. The Contractor shall provide and be responsible for all field measurements and provide 

them to the manufacturer resulting in a complete and operable installation. 

1.10 CONSTRUCTION SEQUENCING 

A. The Contractor shall reference Section 01 14 00 – Coordination with Owner’s Operation 

of these Specifications. 
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PART 2 – PRODUCTS 

2.01 MANUFACTURERS 

A. The equipment covered by the Specification is intended to be standard equipment of 

proven performance as manufactured by reputable concerns. Equipment shall be 

designed, constructed and installed in accordance with the best practices of the trade, 

and shall operate satisfactorily when installed as shown on the Drawings. 

B. It is the intent of these specifications that all components of the busway system be 

provided by one manufacturer who shall have the sole responsibility of matching all 

components and providing equipment which functions together as a system. 

C. The low voltage busway shall be I-line as manufactured by The Square D Company, 

Pow-R-Way III as manufactured by Eaton Spectra Series as manufactured by General 

Electric, or approved equal. 

2.02 FEEDER BUSWAY 

A. General 

1. Furnish and install complete low impedance prefabricated busway distribution 

systems as specified herein and shown on the Drawings. 

2. The busway shall bear a UL label. 

3. Busway shall be 480 volts, 3 phase, 3 wire as indicated on the Drawings with 50% 

capacity integral ground bus. The busway housing shall not serve at the ground 

bus. 

4. The busway ampere ratings and short-circuit rating shall be as shown on the 

Drawings. 

5. The Contractor shall be responsible for routing the busway to coordinate with the 

other trades. Final field measurements shall be made by the Contractor prior to the 

release of the busway for fabrication. 

6. The busway system shall consist of standard 2'-0" through 10’-0” sections with 

special sections and fittings furnished to suit the application. 

B. Short Circuit Rating and Tests 

1. The short-circuit rating of the busway shall be determined according to UL 

Standard No. 857. This rating shall be based upon actual tests at the rated short-

circuit current. 
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2.03 BASIC CONSTRUCTION 

A. Housing 

1. The busway shall be furnished in an indoor NEMA 1 enclosure. 

2. The totally enclosed housing shall be manufactured by the busway manufacturer. 

Modifications of busway to make it totally enclosed by other than the busway 

manufacturer is not acceptable. 

3. The indoor busway housing shall be constructed of aluminum and shall be 

provided with a suitable protective finish of ANSI 49 gray epoxy paint 

electrostatically applied. The housing shall receive an iron phosphate pretreatment 

inside and out prior to finish coating. 

4. The indoor busway housing shall be totally enclosed, non-ventilated for protection 

against mechanical damage and dust accumulation. 

B. Joints 

1. The busway joints shall be of the one-bolt type which utilizes a high strength steel 

bolt(s) and Belleville washer to maintain proper pressure over a large contact 

surface area. 

2. The bolt(s) shall be torque indicating, fully insulated, and at ground potential. 

3. The bolt shall be two-headed design to indicate when proper torque has been 

applied and shall require only a standard long handle wrench to be properly 

activated. 

4. Access shall be required to only one side of the busway for tightening joint bolts. 

5. Joint covers shall be furnished and installed with captive hardware. 

6. Busway rated 800A and above shall be suitable for removing any joint connection 

assembly to allow electrical isolation or physical removal of a busway length 

without disturbing adjacent busway lengths. 

C. Bus Bars 

1. The bus bars, including ground bus, shall be fabricated from high strength, 98% 

conductivity tin-plated copper. 

2. Each bus bar shall be insulated over its entire length, except at joints and contact 

surfaces, with a UL listed Class B (130 degrees C) rated insulating material. Tape 

or heat-shrink sleeve insulation, or any other method of insulation which can allow 

air gaps or insulation breakdown, is not acceptable. 
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3. The temperature rise at any point in the busway system shall not exceed 

55 degrees C rise above a 40 degrees C ambient temperature when operating 

continuously at rated load current. 

4. Sheets of polyester (mylar) film shall be placed between bus bars and between 

bus bars and the housing. 

D. Support of Busway 

1. Hanger spacing shall not exceed manufacturer’s recommendations. 

a. Indoor busway shall be approved for hanger spacing of up to 10'-0" on 

horizontal runs and 16'-0" when vertically mounted. 

b. Outdoor busway shall be suitable for hanger spacing of up to five feet (5'-0") 

on horizontal and vertical runs. 

2.04 VOLTAGE DROP 

A. The voltage drop (input voltage minus output voltage) specified shall be based on the 

busway operating at full rated current and at stabilized operating temperature in 

30 degrees C ambient temperature. 

B. The three-phase, line-to-line voltage drop shall not exceed 2.4 volts per hundred feet at 

40% power factor concentrated load.  

C. The line-to-line voltage drop shall not exceed 3.3 volts per hundred feet at the load 

power factor which produces maximum voltage drop in the busway. 

PART 3 – EXECUTION 

3.01 INSTALLATION 

A. The busway systems shall be furnished and installed as shown on the Drawings and in 

accordance with the manufacturer's installation instructions. One (1) copy of these 

instructions and additional instructions detailed in NEMA publication BU1.1 shall be 

included with the equipment at time of shipment. The equipment shall be suitably 

protected until accepted by the Owner. 

B. The equipment shall be installed and checked in accordance with the manufacturer's 

recommendations. This shall include, but not be limited to, the following: 

1. Checking to ensure that all bus bars are torqued to the manufacturer's 

recommendations. 

2. Assemble all sections, remove all shipping braces, and connect all shipping split 

mechanical and electrical connections. 
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C. Install busway length with expansion fitting at each location where busway run crosses 

building expansion joint. 

D. Contractor shall not install busway when installation location is not protected from 

moisture. 

E. Install busway with integral fire stops located where busway penetrates fire-rated walls 

and floors. Seal around opening to maintain fire-rating of wall or floor. 

F. Provide concrete curb around interior floor penetrations. 

3.02 PAINTING 

A. Prior to final completion of the work, all metal surfaces of the busway systems shall be 

cleaned thoroughly, and all scratches and abrasions shall be retouched with the same 

lacquer as used for shop finishing coats. 

3.03 TESTING 

A. All tests shall be performed in accordance with the requirements of the General 

Conditions and Division 01. The following tests are required: 

1. Certified Shop Tests and Reports 

a. Submit notarized and certified copies of all test reports. 

b. As a minimum, the entire busway system shall go through a quality 

inspection before shipment. This inspection shall include, but is not limited 

to, the following: 

1) Physical inspection of the structure, supports and the electrical 

conductors. 

2) General electrical tests 

3) AC dielectric tests of the busway system 

4) Markings/labels, including instructional type, Underwriters Laboratory 

(U.L.), and inspector's stamps. 

c. The manufacturer shall use integral quality control checks throughout the 

manufacturing process to maintain the correctness of the busway system. 

d. The busway shall be given routine factory tests in accordance with the 

requirement of the ANSI and NEMA standards. Temperature rises may be 

certified from basic design. 

2. Field Tests 
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a. Field testing shall be done in accordance with the requirements specified in 

the General Conditions, Division 01, and NETA Acceptance Testing 

Specifications, latest edition. 

b. After installation, busway shall be tested for insulation levels. Insulation 

resistance between bus bars and between bus bars conductor and ground 

shall be tested. Testing for insulation levels shall be as follows: 

1) Apply 1,000 VDC from a Megaohmeter for one (1) minute. Resistance 

shall be no less than 100 Megaohms. 

B. All tests shall be made by and at the expense of the Contractor who shall supply all 

testing equipment. Test reports shall be submitted to the Engineer. 

END OF SECTION 
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DIVISION 26 

ELECTRICAL 

(FILED SUB BID REQUIRED) 

 

SECTION 26 27 26 

WIRING DEVICES 

PART 1 – GENERAL 

1.01 FILED SUB-BID REQUIREMENTS 

A. This Section is part of the filed sub-bid for Division 26 – Electrical. See Section 26 05 00. 

1.02 THE REQUIREMENT 

A. The Contractor shall furnish and install all switches, occupancy sensors, and receptacles 

as shown on the Drawings. 

B. All switches and receptacles shall be furnished and installed in outlet boxes. Reference 

Section 26 05 33.16 – Boxes for Electrical Systems for outlet box requirements. 

C. Reference Section 26 05 00 – Basic Electrical Requirements and Section 26 05 19 – 

Low-Voltage Conductors and Cables. 

1.03 CODES AND STANDARDS 

A. Wiring devices shall be designed, manufactured, and/or listed to the following standards 

as applicable: 

1. UL 20 – General Use Snap Switches 

2. UL 498 – Standard for Attachment Plugs and Receptacles 

3. UL 943 – Ground Fault Circuit Interrupters 

1.04 SUBMITTALS 

A. In accordance with the procedures and requirements set forth in the General Conditions 

and Section 01 33 00 – Submittal Procedures, the Contractor shall obtain from the 

equipment manufacturer and submit shop drawings. Each submittal shall be identified by 

the applicable Specification Section. 
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1.05 SHOP DRAWINGS 

A. Each submittal shall be complete in all respects, incorporating all information and data 

listed herein and all additional information required for evaluation of the proposed 

equipment's compliance with the Contract Documents. 

B. Partial, incomplete, or illegible submittals will be returned to the Contractor without 

review for resubmittal. 

C. Shop drawings shall include, but not be limited to: 

1. Product data sheets. 

1.06 SPARE PARTS 

A. The Contractor shall furnish 10% (minimum of 1) spare of each receptacle, switch, and 

plug furnished and installed for this project. 

B. Spare parts lists, included with the shop drawing submittal, shall indicate specific sizes, 

quantities, and part numbers of the items to be furnished. Terms such as "1 lot of 

packing material" are not acceptable. 

C. Parts shall be completely identified with a numerical system to facilitate parts inventory 

control and stocking. Each part shall be properly identified by a separate number. Those 

parts which are identical for more than one size shall have the same parts number. 

1.07 IDENTIFICATION 

A. Each switch and receptacle shall be identified with the equipment item number, 

manufacturer's name or trademark, and such other information as the manufacturer may 

consider necessary, or as specified, for complete identification. 

PART 2 – PRODUCTS 

2.01 MANUFACTURERS 

A. The equipment covered by these Specifications is intended to be standard equipment of 

proven performance as manufactured by reputable concerns. Equipment shall be 

designed, constructed and installed in accordance with the best practices of the trade, 

and shall operate satisfactorily when installed as shown on the Drawings. 

B. The Contractor shall use the products of a single manufacturer for each type of wiring 

device. 

C. The Contractor shall use the products of a single manufacturer for all device plates. 

Plate variations are allowed for the following devices: 

1
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1. Where the selected plate manufacturer does not manufacture a suitable finish 

plate. 

2. For heavy-duty receptacles rated at more than 30A. 

3. Where non-standard plates are required, specified, or shown. 

D. The Contractor shall furnish and install all wiring devices and device plates. 

E. Provide specification grade devices manufactured by Appleton, Crouse-Hinds, Leviton, 

Hubbell, Pass & Seymour, or Engineer approved equal. 

2.02 WIRING DEVICES 

A. Wall switches shall be rated for the current required to suit the application, but not less 

than 20A. Double pole, three-way, and four-way switches shall be provided where 

indicated on the Drawings, and as required. Switches shall be rated for 120-277VAC and 

shall be UL 20 Listed. 

B. Convenience receptacles shall be rated for 20A at 125VAC and shall be UL 498 Listed. 

Receptacles shall be weather resistant where installed in wet or damp locations. 

C. Special purpose receptacles (welders, lab equipment, etc.) shall be provided with the 

proper NEMA configuration and ampacity as indicated on the Drawings. The 

coordinating plug for each special purpose receptacle shall be provided with the 

equipment which it is serving.  

D. Ground fault circuit interrupter receptacles shall be rated for 20A at 125VAC and shall be 

UL 943 Listed. Receptacles shall be weather resistant where installed in wet or damp 

locations. 

E. All wiring devices shall be approved for use with stranded conductors, if stranded 

conductors are to be used with the device. Reference Section 26 05 19 – Low-Voltage 

Conductors and Cable for conductor requirements 

2.03 DEVICE PLATES 

A. Device plates for indoor flush-mounted receptacles and switches shall be made of Type 

304 stainless steel, not less than 0.032 of an inch thick, with beveled edges and milled 

on the rear so as to lie flat against the wall. Devices plates shall be provided with a 

gasket.   

B. Device plates for outdoor installations, indoor wet process areas, and chemical 

storage/transfer areas shall be Appleton Type FSK, Crouse-Hinds #DS185, or equal for 

wall switches.  Device plates for receptacles shall be “in-use” style.  “In-use” 

weatherproof covers shall be rugged, minimum 3 ¼” depth, die-cast aluminum as 

manufactured by Thomas & Betts "Red Dot," Intermatic International, Inc., or equal. 
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C. Device plates for indoor dry process and non-process areas with surface mounted boxes 

shall be Crouse-Hinds DS32, or equal for switches, and Crouse-Hinds DS23 or equal for 

receptacles. 

2.04 PLUGS 

A. The Contractor shall furnish suitable plugs with equipment furnished under the 

respective Specification Section. Plugs shall be black rubber or plastic. For waterproof 

receptacles, the plugs shall be similar in construction to the receptacles and shall be 

encased in corrosion resistant yellow housing provided with clamping nuts and stuffing 

gland cable outlets. 

2.05 CHEMICAL METERING PUMPS 

A. The Contractor shall furnish and install a plug/receptacle at each chemical metering 

pump to disconnect the 120VAC power supply to the chemical metering pump motor.  

The devices shall be motor circuit disconnect switch rated for the nameplate 

horsepower, amps, and voltage. The plug/receptacle shall be Type 4X environmental 

rating, meet UL 2682 and UL 1682 certifications as manufactured by Meltric, Hubbell 

equivalent, or equal. 

2.06 PROCESS INSTRUMENTS 

A. The Contractor shall furnish and install a local disconnect switch at each process 

instrument (e.g., level transmitter, flow transmitter, analytical instrument etc.,) to 

disconnect the 120VAC power supply to the instrument. The device shall be a NSSC 

series manual motor starting switch without overload protection as manufactured by 

Crouse-Hinds, Appleton equivalent, or equal.  

2.07 OCCUPANCY SENSORS 

A. Occupancy sensors shall be wall or ceiling mount as indicated on the Drawings. Sensors 

also shall be as follows: 

 

Type Description Model 

A 

Ceiling mount, passive infrared sensing, 360 degree viewing 

angle, adjustable time delay off, LED activity indicator, 

conformal coating for low temperature/high humidity, 120VAC 

line powered, equipped with test mode 

CMR 9 by 

Sensorswitch, or 

approved equal 

B 

Ceiling mount, passive infrared sensing, 360 degree extended 

range viewing angle, adjustable time delay off, LED activity 

indicator, conformal coating for low temperature/high humidity, 

120VAC line powered, equipped with test mode.  

CMR 10 by 

Sensorswitch, or 

approved equal 
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Type Description Model 

C 

Wall mount, passive infrared sensing and ultrasonic sensing, 

120 degree large area viewing angle, adjustable time delay off, 

LED activity indicator, conformal coating for low 

temperature/high humidity, 120VAC line powered, equipped 

with test mode 

LWS PDT series by 

Sensorswitch, or 

approved equal 

D 

Wall mount, passive infrared sensing, 120 degree large area 

viewing angle, adjustable time delay off, LED activity indicator, 

conformal coating for low temperature/high humidity, 120VAC 

line powered, equipped with test mode. 

LWS series by 

Sensorswitch, or 

approved equal 

E 

Ceiling mount, passive infrared sensing and ultrasonic sensing, 

360 degree viewing angle, adjustable time delay off, LED 

activity indicator, conformal coating for low temperature/high 

humidity, 120VAC line powered, equipped with test mode 

CMR 9 PDT by 

Sensorswitch, or 

approved equal 

B. Sensors shall be provided with all mounting hardware, control units, and adaptors as 

required for a complete and operable lighting control system. 

PART 3 – EXECUTION 

3.01 INSTALLATION 

A. Where more than one (1) switch occurs at one (1) location, gang plates shall be used. 

B. All device plates shall be set true and plumb and shall fit tightly against the finished wall 

surfaces and outlet boxes. 

C. Wiring device box (outlet box) mounting heights shall be as specified in Section 26 05 

33.16 – Boxes for Electrical Systems. 

D. When indicated height would place any of the equipment at an unsuitable location such 

as at a molding or break in wall finish, the Contractor shall bring it to the attention of the 

Engineer for a decision. 

E. Receptacles installed in toilet, locker, and bathrooms, and within 6 feet of a sink, shall be 

of ground fault interrupter type. Ground fault circuit interrupter receptacles shall also be 

furnished and installed in additional locations where indicated on the Drawings, and as 

required by the MEC. 

F. All receptacles shall have a self-adhesive label installed on the top at the respective 

device plate that indicates which panel and which circuit number the receptacle is 

supplied from. Labels shall have a white background and black lettering in 14-point font. 

G. The turn-off time delay for each occupancy sensor shall initially be set to 10 minutes. 

Contractor shall be responsible for the proper commissioning and testing of each 

occupancy sensor to ensure that it operates to the Owner and Engineer’s satisfaction. 
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3.02 CIRCUITING 

A. Convenience receptacles shall be grouped on circuits separate from the lighting circuits. 

A maximum of eight (8) convenience receptacles are permitted per 20A, 120V circuit, 

unless otherwise indicated on the Drawings. 

END OF SECTION 
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DIVISION 26 

ELECTRICAL 

(FILED SUB BID REQUIRED) 

 

SECTION 26 28 16.13 

ENCLOSED CIRCUIT BREAKERS 

PART 1 – GENERAL 

1.01 FILED SUB-BID REQUIREMENTS 

A. This Section is part of the filed sub-bid for Division 26 – Electrical. See Section 26 05 00. 

1.02 THE REQUIREMENT 

A. The Contractor shall furnish and install enclosed circuit breakers of voltage and current 

ratings as specified herein and indicated on the Drawings.  

B. This specification is intended to apply to circuit breakers separately-mounted from other 

equipment in an individual enclosure. This Section does not apply to circuit breakers as 

part of an equipment assembly such as motor control centers, panelboards, 

switchboards, etc. 

C. Reference the following specification sections: 

1. Section 26 05 00 – Basic Electrical Requirements  

2. Section 26 05 53 – Identification of Electrical Systems  

3. Section 26 43 13 – Surge Protective Devices 

1.03 CODES AND STANDARDS 

A. Enclosed circuit breakers shall comply with the following codes and standards: 

1. UL 489 – Molded Case Circuit Breakers, Molded Case Switches, and Circuit 

Breaker Enclosures 

2. UL 1203 – Standard for Explosion-proof and Dust-ignition-proof Electrical 

Equipment for use in Hazardous (Classified) Locations 

3. NEMA 250 – Enclosures for Electrical Equipment 

4. Massachusetts Electrical Code 
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1.04 SUBMITTALS 

A. In accordance with the procedures and requirements set forth in the General Conditions 

and Section 01 33 00 – Submittal Procedures, the Contractor shall obtain from the 

equipment manufacturer and submit the following: 

1. Shop Drawings. 

2. Spare Parts List. 

3. Operation and Maintenance Manuals. 

B. Each submittal shall be identified by the applicable Specification Section. 

 

1.05 SHOP DRAWINGS 

A. Each submittal shall be complete in all respects, incorporating all information and data 

listed herein and all additional information required for evaluation of the proposed 

equipment's compliance with the Contract Documents. 

B. Partial, incomplete, or illegible submittals will be returned to the Contractor without 

review for resubmittal. 

C. Shop drawings shall include but not be limited to: 

1. Product data sheets. 

2. Complete assembly, layout, and installation drawings with clearly marked 

dimensions for each enclosed circuit breaker. 

1.06 SPARE PARTS 

A. For each enclosed circuit breaker, the Contractor shall furnish to the Owner all spare 

parts as recommended by the equipment manufacturer. 

1.07 IDENTIFICATION 

A. Each enclosed circuit breaker shall be identified with the identification name and/or 

number indicated on the Drawings. A nameplate shall be securely affixed in a 

conspicuous place on the front of each enclosed circuit breaker. Nameplates shall be as 

specified in Section 26 05 53 – Identification for Electrical Systems. 0
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PART 2 – PRODUCTS 

2.01 MANUFACTURERS 

A. The Equipment shall be designed, constructed and installed in accordance with the best 

practices of the trade, and shall operate satisfactorily when installed as shown on the 

Drawings.  

B. Enclosed circuit breakers shall be manufactured by Eaton, ABB/GE, , the Square D 

Company, or Siemens Energy and Automation, Inc. 

2.02 ENCLOSED CIRCUIT BREAKERS 

A. Circuit breakers shall be molded case type with trip and frame ratings as indicated on 

the Drawings. Provide electronic trip unit where indicated on the Drawings, with 

adjustable functions as indicated on the Drawings.  

B. Circuit breakers shall have an interrupting rating of 65,000 amperes symmetrical at 

480 VAC, unless otherwise indicated on the Drawings. 

C. Enclosed circuit breakers in non-hazardous locations shall be UL 489 Listed. Circuit 

breakers in hazardous locations shall be UL 1203 Listed. 

D. Enclosure Types and Materials 

1. In non-hazardous locations, enclosed circuit breakers shall be furnished with the 

following enclosure type and material of construction, dependent upon the 

designation of the area in which they are to be installed. Area designations are 

indicated on the Drawings. 

 

Area Designation Enclosure Type and Material 

Indoor Wet Process Area NEMA 4X, Type 304 Stainless Steel 

Indoor Dry Process Area NEMA 12, Painted Steel 

Indoor Dry Non-Process Area NEMA 1, Painted Steel 

Indoor Type 1 Chemical Storage/Transfer Area NEMA 4X, Fiberglass 

Indoor Type 2 Chemical Storage/Transfer Area NEMA 4X, Type 304 Stainless Steel 

All Outdoor Areas NEMA 4X, Type 304 Stainless Steel 

E. Enclosed circuit breakers shall be quick-make, quick-break and with an interlocked cover 

which cannot be opened when the breaker is in the “ON” position and capable of being 

locked in the “OPEN” position. 
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F. An Underwriter's Laboratories, Inc. inspection label shall appear on the interior of the 

enclosure. 

G. Enclosed circuit breakers shall be suitable for use as service entrance equipment where 

indicated on the Drawings and so labeled to suit the application.  

H. Where indicated on the Drawings, enclosed circuit breakers shall be 100% rated. 

I. Surge Protective Devices 

1. Surge protective devices (SPD) shall be provided either integral to the circuit 

breaker enclosure or as a separate unit external to the circuit breaker enclosure, 

as indicated on the Drawings.  See Section 26 43 13 – Surge Protective Devices 

for SPD requirements. 

PART 3 – EXECUTION 

3.01 INSTALLATION 

A. The enclosed circuit breaker shall be furnished and installed as shown on the Drawings 

and as recommended by the equipment manufacturer. 

B. Enclosed circuit breakers shall be set true and plumb in locations as shown on the 

Drawings. The top of enclosure shall not exceed six (6) feet above finished floor 

elevation. 

C. Enclosed circuit breakers shall be provided in the enclosure type and material of 

construction required for the area in which it is installed. Reference the requirements in 

Part 2 herein, and the area designations indicated on the Drawings. 

3.02 TESTING 

A. All tests shall be performed in accordance with the requirements of the General 

Conditions and Division 01. The following tests are required: 

1. Witnessed Shop Tests 

a. None required 

2. Field Tests 

a. Field testing shall be done in accordance with the requirements specified in 

the General Conditions, Division 01, and NETA Acceptance Testing 

Specifications, latest edition. 

 

END OF SECTION 
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DIVISION 26 

ELECTRICAL 

(FILED SUB BID REQUIRED) 

 

SECTION 26 28 16.16 

ENCLOSED SWITCHES 

PART 1 – GENERAL 

1.01 FILED SUB-BID REQUIREMENTS 

A. This Section is part of the filed sub-bid for Division 26 – Electrical. See Section 26 05 00. 

1.02 THE REQUIREMENT 

A. The Contractor shall furnish and install separately mounted, individual disconnect 

switches as specified herein and indicated on the Drawings. 

B. Disconnect switches for process instruments are not included in the scope of this 

Section and shall be as specified in Section 26 27 26 – Wiring Devices. 

C. Reference Section 26 05 00 – Basic Electrical Requirements and Section 26 05 53 – 

Identification of Electrical Systems. 

1.03 CODES AND STANDARDS 

A. Disconnect switches shall be designed, manufactured, and/or listed to the following 

standards as applicable: 

1. UL 98 – Enclosed and Dead-Front Switches 

2. UL 1203 – Standard for Explosion-proof and Dust-ignition-proof Electrical 

Equipment for use in Hazardous (Classified) Locations. 

3. NEMA 250 – Enclosures for Electrical Equipment 

4. NEMA KS 1 – Heavy Duty Enclosed and Dead-Front Switches 

1.04 SUBMITTALS 

A. In accordance with the procedures and requirements set forth in the General Conditions 

and Section 01 33 00 – Submittal Procedures, the Contractor shall obtain from the 

equipment manufacturer and submit the following: 

1. Shop Drawings 
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2. Spare Parts List 

3. Each submittal shall be identified by the applicable Specification Section. 

1.05 SHOP DRAWINGS 

A. Each submittal shall be complete in all respects, incorporating all information and data 

listed herein and all additional information required for evaluation of the proposed 

equipment's compliance with the Contract Documents. 

B. Partial, incomplete or illegible submittals will be returned to the Contractor without review 

for resubmittal. 

C.  Shop drawings shall include but not be limited to: 

1. Product data sheets. 

2. Complete layout and installation drawings with clearly marked dimensions for each 

type/size/rating of disconnect switch. 

3. Assembled weight of each unit. 

D. The shop drawing information shall be complete and organized in such a way that the 

Engineer can determine if the requirements of these Specifications are being met. 

Copies of technical bulletins, technical data sheets from "soft-cover" catalogs, and 

similar information which is "highlighted" or somehow identifies the specific equipment 

items that the Contractor intends to provide are acceptable and shall be submitted. 

1.06 SPARE PARTS 

A. The equipment shall be furnished with all spare parts as recommended by the 

equipment manufacturer. 

B. One (1) complete set of spare fuses for each ampere rating installed shall be furnished 

and delivered to the Owner at the time of final inspection. 

C. Spare parts lists, included with the shop drawing submittal, shall indicate specific sizes, 

quantities, and part numbers of the items to be furnished. Terms such as "1 lot of 

packing material" are not acceptable. 

D. Parts shall be completely identified with a numerical system to facilitate parts inventory 

control and stocking. Each part shall be properly identified by a separate number. Those 

parts which are identical for more than one size, shall have the same parts number. 

1.07 IDENTIFICATION 

A. Each equipment item shall be identified with a nameplate. The nameplate shall be 

engraved indicating the circuit number and equipment name with which it is associated. 
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Equipment identification shall be in accordance with Section 26 05 53 – Identification for 

Electrical Systems. 

PART 2 – PRODUCTS 

2.01 MANUFACTURERS 

A. The equipment covered by this Specification is intended to be standard equipment of 

proven performance as manufactured by reputable concerns. Equipment shall be 

designed, constructed and installed in accordance with the best practices of the trade, 

and shall operate satisfactorily when installed as shown on the Drawings. 

B. Switches shall be manufactured by the Square D Company, Eaton, the GE by ABB, or 

Siemens Energy and Automation, Inc. 

2.02 DISCONNECT SWITCHES 

A. Disconnect switches shall be heavy-duty type and/or as specified in these 

Specifications. Switches shall be furnished and installed as shown on the Drawings and 

as required by the MEC. Handles shall be lockable. 

B. Disconnect switches for non-hazardous areas shall be UL 98 Listed. Disconnect 

switches for hazardous areas shall be UL 1203 Listed. 

C. Switches shall meet NEMA Standard KS 1 type HD requirements, be, single-throw, be 

externally operated, and be fused or non-fused as indicated on the Drawings. Switches 

shall have the number of the poles, voltage, and ampere ratings as shown on the 

Drawings.  

D. Enclosure Types and Materials 

1. In non-hazardous locations, disconnect switches shall be furnished with the 

following enclosure type and material of construction, dependent upon the 

designation of the area in which they are to be installed. Area designations are 

indicated on the Drawings. 

 

Area Designation Enclosure Type and Material 

Indoor Wet Process Area NEMA 4X, Type 304 Stainless Steel 

Indoor Dry Process Area NEMA 12, Painted Steel 

Indoor Dry Non-Process Area NEMA 1, Painted Steel 

Indoor Type 1 Chemical Storage/Transfer Area NEMA 4X, Fiberglass 

Indoor Type 2 Chemical Storage/Transfer Area NEMA 4X, Type 304 Stainless Steel 

All Outdoor Areas NEMA 4X, Type 304 Stainless Steel 
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E. Disconnect switches shall be quick-make, quick-break and with an interlocked cover 

which cannot be opened when switch is in the "ON" position and capable of being locked 

in the "OPEN" position.  

F. A complete set of fuses for all switches shall be furnished and installed as required. 

Time-current characteristic curves of fuses serving motors or connected in series with 

circuit breakers shall be coordinated for proper operation. Fuses shall have voltage 

rating not less than the circuit voltage. 

G. Disconnect switches shall be furnished with a factory installed internal barrier kit that 

helps prevent accidental contact with live parts and provides “finger-safe” protection 

when the door of the enclosed switch is open. 

H. Disconnect switches shall be furnished with a manufacturer-supplied ground lug kit for 

termination of equipment grounding conductors. Where a grounded (neutral) conductor 

is shown on the Drawings in the conduits connected to the disconnect switch, a 

manufacturer-supplied neutral bar shall be furnished for termination of the grounded 

conductors. Third party ground lug and neutral lug kits not supplied by the disconnect 

switch manufacturer are not acceptable. 

I. Fused disconnect switches shall be furnished for motor operated valve and gate 

actuators where shown on the Drawings. The Contractor shall coordinate the supply of 

these fused switches with the specific requirements of the actuator. Fuses with fast fault 

clearing times may be required for modulating valve actuators. 

J. Disconnect switches for all motors connected to variable frequency drives (VFDs) shall 

be furnished with a factory installed electrical interlock kit that includes one (1) early-

break auxiliary contact rated for 5A (minimum) at 120 VAC to be used to open the 

control circuit before the main switch blades break. 

PART 3 – EXECUTION 

3.01 INSTALLATION 

A. All disconnect switches shall be mounted five (5) feet above the floor or finished grade, 

at the equipment height where appropriate, or where shown otherwise. 

B. Disconnect switches shall be provided in the enclosure type and material of construction 

required for the area in which it is installed. Reference the requirements in Part 2 herein, 

and the area designations indicated on the Drawings. 

3.02 TESTING 

A. All tests shall be performed in accordance with the requirements of the General 

Conditions and Division 01. The following tests are required: 

1. Field Tests 
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a. Field testing shall be done in accordance with the requirements specified in 

the General Conditions, Division 01, and NETA Acceptance Testing 

Specifications, latest edition. 

END OF SECTION
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Controllers - Full Voltage 

DIVISION 26 

ELECTRICAL 

(FILED SUB BID REQUIRED) 

 

SECTION 26 29 13.13 

LOW-VOLTAGE ENCLOSED MOTOR CONTROLLERS – FULL VOLTAGE 

PART 1 – GENERAL 

1.01 FILED SUB-BID REQUIREMENTS 

A. This Section is part of the filed sub-bid for Division 26 – Electrical. See Section 26 05 00. 

1.02 THE REQUIREMENT 

A. The Contractor shall furnish and install separately mounted, full voltage individual motor 

controllers as specified herein and indicated on the Drawings. Individual motor 

controllers specified in this Section include magnetic motor starters and manual motor 

starters. 

B. Reference the following specification sections:  

1. Section 26 05 00 – Basic Electrical Requirements  

2. Section 26 05 19 – Low-Voltage Conductors and Cables  

3. Section 26 05 53 – Identification for Electrical Systems  

4. Section 26 09 16 – Electric Controls and Relays 

1.03 CODES AND STANDARDS 

A. Individual motor controllers shall be designed, manufactured, and/or listed to the 

following standards as applicable: 

1. UL 508A – Standard for Industrial Control Panels 

2. NEMA 250 – Enclosures for Electrical Equipment 

1.04 SUBMITTALS 

A. In accordance with the procedures and requirements set forth in the General Conditions 

and Section 01 33 00 – Submittal Procedures, the Contractor shall obtain from the 

equipment manufacturer and submit the following: 
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1. Shop Drawings. 

2. Spare Parts. 

3. Reports of Certified Shop and Field Tests. 

4. Operation and Maintenance Manuals. 

B. Each submittal shall be identified by the applicable Specification Section. 

1.05 SHOP DRAWINGS 

A. Each submittal shall be complete in all respects, incorporating all information and data 

listed herein and all additional information required for evaluation of the proposed 

equipment's compliance with the Contract Documents. 

B. Partial, incomplete, or illegible submittals will be returned to the Contractor without 

review for resubmittal. 

C. Shop drawings shall include but not be limited to: 

1. Product data sheets. 

2. Complete layout and installation drawings with clearly marked dimensions for each 

type/size/rating of individual motor controller. 

3. Custom wiring diagrams for each individual motor controller. Standard wiring 

diagrams that are not custom created by the manufacturer for the individual motor 

controllers for this project are not acceptable. One wiring diagram which is typical 

for an equipment group (e.g. water pump) is not acceptable. Each wiring diagram 

shall include wire identification and terminal numbers. Indicate all devices, 

regardless of their physical location, on the diagrams. Identify on each respective 

wiring diagram specific equipment names and equipment numbers consistent with 

those indicated on the Drawings. 

4. Bill of material list for each individual motor controller. 

5. Nameplate schedule for each individual motor controller. 

6. Manufacturer’s installation instructions. 

7. Time-current curves for each type and size protective device if requested by the 

Engineer. 

D. The shop drawing information shall be complete and organized in such a way that the 

Engineer can determine if the requirements of these Specifications are being met. 

Copies of technical bulletins, technical data sheets from "soft-cover" catalogs, and 
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similar information which is "highlighted" or somehow identifies the specific equipment 

items that the Contractor intends to provide are acceptable and shall be submitted. 

E. Prior to completion and final acceptance of the project, the Contractor shall furnish and 

install "as-built" wiring diagrams for individual motor controller. These final drawings shall 

be plastic laminated and securely placed inside each individual motor controller unit door 

and included in the O&M manuals.  

1.06 OPERATION AND MAINTENANCE MANUALS 

A. The Contractor shall submit operation and maintenance manuals in accordance with the 

procedures and requirements set forth in the General Conditions and Division 01.  

1.07 SPARE PARTS 

A. All spare parts as recommended by the equipment manufacturer shall be furnished to 

the Owner by the Contractor. The Contractor shall furnish the following additional spare 

parts: 

1. Two (2) spare fuses for each size and type used. 

B. The spare parts shall be packed in containers suitable for long term storage, bearing 

labels clearly designating the contents and the pieces of equipment for which they are 

intended. 

C. Spare parts shall be delivered at the same time as the equipment to which they pertain. 

The Contractor shall properly store and safeguard such spare parts until completion of 

the work, at which time they shall be delivered to the Owner. 

D. Spare parts lists, included with the shop drawing submittal, shall indicate specific sizes, 

quantities, and part numbers of the items to be furnished. Terms such as "1 lot of 

packing material" are not acceptable. 

E. Parts shall be completely identified with a numerical system to facilitate parts inventory 

control and stocking. Each part shall be properly identified by a separate number. Those 

parts which are identical for more than one size, shall have the same parts number. 

1.08 IDENTIFICATION 

A. Each equipment item shall be identified with a nameplate. The nameplate shall be 

engraved with the equipment name and/or number with which it is associated. 

Equipment identification shall be in accordance with Section 26 05 53 – Identification for 

Electrical Systems. 
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PART 2 – PRODUCTS 

2.01 MANUFACTURERS 

A. The equipment covered by this Specification is intended to be standard equipment of 

proven performance as manufactured by reputable concerns. Equipment shall be 

designed, constructed and installed in accordance with the best practices of the trade, 

and shall operate satisfactorily when installed as shown on the Drawings. 

2.02 INDIVIDUAL MAGNETIC MOTOR STARTERS 

A. Individual magnetic motor starters shall be combination type complete with motor circuit 

protectors (MCP's). Starters shall be rated 480 VAC, 3-pole, sized for the intended load 

unless otherwise indicated. In no case shall a starter smaller than a NEMA Size 1 be 

used. Each starter shall be furnished with a minimum of two spare auxiliary contacts. 

B. In non-hazardous locations, motor starters shall be furnished with the following 

enclosure type and material of construction, dependent upon the designation of the area 

in which they are to be installed. Area designations are indicated on the Drawings. 

 

Area Designation Enclosure Type and Material 

Indoor Wet Process Area NEMA 4X, Type 304 Stainless Steel 

Indoor Dry Process Area NEMA 12, Painted Steel 

Indoor Dry Non-Process Area NEMA 1, Painted Steel 

Indoor Type 1 Chemical Storage/Transfer 
Area 

NEMA 4X, Fiberglass 

Indoor Type 2 Chemical Storage/Transfer 
Area 

NEMA 4X, Type 304 Stainless Steel 

All Outdoor Areas NEMA 4X, Type 304 Stainless Steel 

C. Starters shall be provided with all coils and controls for 120 VAC operation, unless 

otherwise indicated on the Drawings. 

D. The motor controller manufacturer is advised to review the total Contract Documents for 

additional requirements for space heaters, power factor correction capacitors, and 

similar equipment which may not be specified in this Division or shown on the Drawings. 

Control power transformers shall be fused on both the primary and secondary sides. The 

minimum control power transformer VA requirements are as shown below. Control 

power transformers shall be sized as required for the connected loads, plus 25% spare 

capacity. 

1. Size 1-150 VA 

2. Size 2-150 VA 
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3. Size 3-200 VA 

4. Size 4-300 VA 

5. Size 5-500 VA 

E. Each starter shall be supplied with a manual reset overload relay. Manual reset shall be 

accomplished by a door mounted overload reset pushbutton. The relays shall be solid 

state type, with at least one isolated normally open and one isolated normally closed 

auxiliary contact that operates when a trip condition has occurred. Relays shall be self-

powered, have a visible trip indicator, have a trip test function, and have selectable 

Class 10 or 20 operation. Overload relays shall be set for Class 10 operation unless 

otherwise directed by the Engineer. Overload relay shall have phase loss protection built 

in to trip the unit and protect the motor against single phasing. The Contractor shall 

provide the overload relay model with the correct current range for each application. 

Overload relay shall have adjustable current range dial. Eutectic alloy and bi-metallic 

type overload relays are not acceptable.  

F. Control Devices 

1. Furnish and install control devices as required and/or shown on the Drawings. The 

following control devices shall be provided as specified in Section 26 09 16 – 

Electric Controls and Relays: 

a. Pilot devices (switches, indicating lights, etc.) 

b. Relays and timers 

c. Control Terminal blocks 

G. All control wiring shall be No. 14 AWG (minimum) labeled at each end in accordance 

with the wiring numbers shown on the accepted shop drawings. Power wiring shall be 

sized to suit the maximum horsepower rating of unit; No. 12 AWG (minimum). Wiring 

shall be type MTW rated for 105ºC. Wire color coding shall be as specified in Section 26 

05 19 – Low-Voltage Conductors and Cables. 

H. Each motor starter coil shall be equipped with a surge-suppression device for protection 

of the solid-state equipment (e.g. programmable logic controller) wired as part of the 

control circuit. 

I. Individual magnetic motor starters shall be as manufactured by Eaton using NEMA rated 

Freedom Series starters and contactors, the General Electric Company equivalent, the 

Square D Company equivalent, or Siemens Energy & Automation, Inc. equivalent. 
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2.03 INDIVIDUAL MANUAL MOTOR STARTERS 

A. Individual manual motor starters in enclosures as specified above shall be furnished and 

installed for outdoor and indoor exposed work. Furnish and install manual motor starters 

in outlet boxes with flush wall plates as required for concealed work. 

B. Furnish and install manual motor starters with pilot lights and overload heater elements 

of correct rating based on motor nameplate data. 

C. Manual motor starters shall be equipped with either a push button or toggle operator with 

reset device or mechanism accessible without opening the enclosure. 

D. Individual manual motor starters for motors one (1) horsepower and less shall be Eaton 

Type MS, the General Electric Company equivalent, the Square D Company equivalent, 

Allen-Bradley equivalent, or Siemens Energy & Automation, Inc. equivalent. 

E. Individual manual motor starters for integral horsepower motors shall be Eaton Type 

B100 or B101, the General Electric Company equivalents, the Square D Company 

equivalents, Allen-Bradley equivalent, or Siemens Energy and Automation, Inc. 

equivalents. 

PART 3 – EXECUTION 

3.01 INSTALLATION 

A. All individual motor starters shall be installed as indicated on the Drawings and as 

recommended by the equipment manufacturer. 

B. Individual motor starters shall be provided in the enclosure type and material of 

construction required for the area in which it is installed. Reference the requirements in 

Part 2 herein, and the area designations indicated on the Drawings. 

3.02 TESTING 

A. All tests shall be performed in accordance with the requirements of the General 

Conditions and Division 01. The following tests are required: 

1. Witnessed Shop Tests 

a. None required. 

2. Field Tests 

a. Field testing shall be done in accordance with the requirements specified in 

the General Conditions, Division 01, and NETA acceptance testing 

specifications, latest edition. 
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END OF SECTION
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- Reduced Voltage 

DIVISION 26 

ELECTRICAL 

(FILED SUB BID REQUIRED) 

 

SECTION 26 29 13.16 

LOW-VOLTAGE ENCLOSED MOTOR CONTROLLERS – REDUCED VOLTAGE 

PART 1 – GENERAL 

1.01 FILED SUB-BID REQUIREMENTS 

A. This Section is part of the filed sub-bid for Division 26 – Electrical. See Section 26 05 00. 

1.02 THE REQUIREMENT 

A. The Contractor shall furnish and install separately mounted, individual motor controllers 

for 120-volt single phase, and 208 and 480-volt three phase motors as specified herein 

and indicated on the Drawings. Individual motor controllers specified in this Section 

include reduced voltage solid state starters (RVSS). 

B. Reference the following specification sections: 

1. Section 26 05 00 – Basic Electrical Requirements;  

2. Section 26 05 19 – Low Voltage Conductors and Cables  

3. Section 26 05 53 – Identification for Electrical Systems  

4. Section 26 09 16 – Electric Controls and Relays 

1.03 CODES AND STANDARDS 

A. Individual motor controllers shall be designed, manufactured, and/or listed to the 

following standards as applicable: 

1. UL 508 – Standard for Industrial Control Panels 

2. NEMA 250 – Enclosures for Electrical Equipment 

1.04 SUBMITTALS 

A. In accordance with the procedures and requirements set forth in the General Conditions 

and Section 01 33 00 – Submittal Procedures, the Contractor shall obtain from the 

equipment manufacturer and submit the following: 
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1. Shop Drawings. 

2. Spare Parts. 

3. Reports of Certified Shop and Field Tests. 

4. Operation and Maintenance Manuals. 

5. Manufacturer's Field Startup Report. 

6. Manufacturer's Representatives Installation Certification. 

B. Each submittal shall be identified by the applicable Specification Section. 

 

 

1.05 SHOP DRAWINGS 

A. Each submittal shall be complete in all respects, incorporating all information and data 

listed herein and all additional information required for evaluation of the proposed 

equipment's compliance with the Contract Documents. 

B. Partial, incomplete, or illegible submittals will be returned to the Contractor without 

review for resubmittal. 

C. Shop drawings shall include but not be limited to: 

1. A Compliance, Deviations, and Exceptions (CD&E) letter. If the shop drawings are 

submitted without this CD&E letter, the submittal will be rejected. The letter shall 

include all comments, deviations and exceptions taken to the Drawings and 

Specifications by the Contractor AND Equipment Manufacturer/Supplier. This letter 

shall include a copy of this Specification Section. In the left margin beside each 

and every paragraph/item, a letter "C", "D", or "E" shall be typed or written in. The 

letter "C" shall be for full compliance with the requirement. The letter "D" shall be 

for a deviation from the requirement. The letter "E" shall be for taking exception to 

a requirement. Any requirements with the letter "D" or "E" beside them shall be 

provided with a full typewritten explanation of the deviation/exception. Handwritten 

explanation of the deviations/exceptions is not acceptable. The CD&E letter shall 

also address deviations, and exceptions taken to each Drawing related to this 

Specification Section. 

2. Product data sheets. 

3. Complete layout and installation drawings with clearly marked dimensions for each 

type/size/rating of individual motor controller. For RVSS starters, in free-standing 

enclosures, show conduit stub-up area locations on the Drawings. 
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4. Custom wiring diagrams for each individual motor controller. Standard wiring 

diagrams that are not custom created by the manufacturer for the individual motor 

controllers for this project are not acceptable. One wiring diagram which is typical 

for an equipment group (e.g. water pump) is not acceptable. Each wiring diagram 

shall include wire identification and terminal numbers. Indicate all devices, 

regardless of their physical location, on the diagrams. Identify on each respective 

wiring diagram specific equipment names and equipment numbers consistent with 

those indicated on the Drawings. 

5. Bill of material list for each individual motor controller. 

6. Nameplate schedule for each individual motor controller. 

7. Manufacturer’s installation instructions. 

8. Time-current curves for each type and size protective device if requested by the 

Engineer. 

9. Approximate total shipping weight of each RVSS. 

D. The shop drawing information shall be complete and organized in such a way that the 

Engineer can determine if the requirements of these Specifications are being met. 

Copies of technical bulletins, technical data sheets from "soft-cover" catalogs, and 

similar information which is "highlighted" or somehow identifies the specific equipment 

items that the Contractor intends to provide are acceptable and shall be submitted. 

E. Prior to completion and final acceptance of the project, the Contractor shall furnish and 

install "as-built" wiring diagrams for individual motor controller. These final drawings shall 

be plastic laminated and securely placed inside each individual motor controller unit door 

and included in the O&M manuals.  

1.06 OPERATION AND MAINTENANCE MANUALS 

A. The Contractor shall submit operation and maintenance manuals in accordance with the 

procedures and requirements set forth in the General Conditions and Division 01.  

1.07 SPARE PARTS 

A. All spare parts as recommended by the equipment manufacturer shall be furnished to 

the Owner by the Contractor. The Contractor shall furnish the following additional spare 

parts: 

1. Two (2) spare fuses for each size and type used. 

B. The spare parts shall be packed in containers suitable for long term storage, bearing 

labels clearly designating the contents and the pieces of equipment for which they are 

intended. 
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C. Spare parts shall be delivered at the same time as the equipment to which they pertain. 

The Contractor shall properly store and safeguard such spare parts until completion of 

the work, at which time they shall be delivered to the Owner. 

D. Spare parts lists, included with the shop drawing submittal, shall indicate specific sizes, 

quantities, and part numbers of the items to be furnished. Terms such as "1 lot of 

packing material" are not acceptable. 

E. Parts shall be completely identified with a numerical system to facilitate parts inventory 

control and stocking. Each part shall be properly identified by a separate number. Those 

parts which are identical for more than one size, shall have the same parts number. 

1.08 IDENTIFICATION 

A. Each equipment item shall be identified with a nameplate. The nameplate shall be 

engraved with the equipment name and/or number with which it is associated. 

Equipment identification shall be in accordance with Section 26 05 53 – Identification for 

Electrical Systems. 

PART 2 – PRODUCTS 

2.01 MANUFACTURERS 

A. The equipment covered by this Specification is intended to be standard equipment of 

proven performance as manufactured by reputable concerns. Equipment shall be 

designed, constructed and installed in accordance with the best practices of the trade, 

and shall operate satisfactorily when installed as shown on the Drawings. 

2.02 REDUCED VOLTAGE SOLID STATE STARTER 

A. The solid-state reduced-voltage starter shall be UL Listed. The solid-state reduced-

voltage starter shall be an integrated unit with power SCRs, logic board, an integral 

paralleling bypass contactor, and electronic overload relay enclosed in a single molded 

housing. The starter shall meet all applicable requirements of this Section and other 

Sections in this Division. 

B. The RVSS shall be suitable for continuous operation at 115% of its continuous ampere 

rating. The Contractor is fully responsible for the review of the mechanical specifications 

to determine specified motor speed, horsepower and full load amperes. This information 

is available in the applicable mechanical specifications for each piece of equipment (e.g. 

backwash blower). 

C. The RVSS shall be suitable for the following environmental conditions: 

1. Operating Temperature: 0-50 degrees C 
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2. Humidity: 0-95 percent non-condensing. 

3. Altitude: up to 3,300 feet. 

D. The RVSS shall be suitable for operation on a 480 VAC, 3-phase, 60 Hertz system. 

E. The SCR-based power section shall consist of six (6) back-to-back SCRs and shall be 

rated for a minimum peak inverse voltage rating of 1500 volts PIV. Units using triacs or 

SCR/diode combinations are not acceptable. Resistor/capacitor snubber networks shall 

be used to prevent false firing of SCRs due to dv/dt effects. 

F. The paralleling run bypass contactor shall energize when the motor reaches full speed 

and close/open under one (1) times motor current.  

G. The starter shall be provided with electronic overload protection as standard and shall be 

based on an inverse time-current algorithm. Overload protection shall be capable of 

being disabled during ramp start for long acceleration loads via a DIP switch setting on 

the device keypad. Overload protection shall be adjusted via the device keypad and 

shall have a motor full load ampere adjustment from 30 to 100% of the maximum 

continuous ampere rating of the starter. The starter shall have selectable overload class 

setting of 5, 10, 20 or 30 via a DIP switch setting on the device keypad. The starter shall 

be capable of either an electronic or mechanical reset after a fault. Units using bimetal or 

eutectic alloy overload relays are not acceptable.  

H. The starter shall provide protection against the following conditions: 

1. Improper line-side phase rotation. The starter shall stop the motor load if a line-

side phase rotation other than A-B-C exists.  

2. Phase loss or unbalanced conditions. The starter shall stop the motor load if a 

50% current differential between any two phases is encountered. 

3. Motor stall conditions. 

4. Motor jam conditions. 

I. The starter shall be provided with a form C normally open (NO), normally closed (NC) 

contact that shall change state when a fault condition exists. The contacts shall be rated 

60 VA (resistive load) and 20 VA (inductive load). In addition, an LED display on the 

device keypad shall indicate the type of fault (Overtemp, Phase Loss, Jam, Stall, Phase 

Reversal, and Overload). 

J. The starter shall be provided with an unpowered internal “Run” contact rated for 24VDC 

or 120 VAC operation. 

K. The following control function adjustments on the device keypad shall be provided: 
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- Reduced Voltage 

1. Selectable Torque Ramp Start or Current Limit Start 

2. Adjustable Kick Start Time, 0-2 seconds 

3. Adjustable Kick Start torque, 0-90% 

4. Adjustable Ramp Start Time; 0.5-180 seconds 

5. Adjustable Initial Starting Ramp Torque; 0-100% 

6. Adjustable Smooth Stop Ramp Time; 0-60 seconds. 

7. The Human Interface Module (HIM) provided for the RVSS shall be the same as 

provided for the variable frequency drives. 

L. Enclosed units shall include a motor circuit protector (MCP) for short-circuit protection 

and quick disconnect means. If required, the unit shall include a 24 VDC power supply to 

be used as the primary control voltage source. A 120 VAC control power transformer, 

fused on both the primary and secondary sides, shall be provided as an additional 

control power source to power such devices as motor space heaters, solenoid valves, 

and similar control elements as required. Input and output isolation contactors shall be 

furnished as indicated on the Drawings. 

M. Unless otherwise specified or indicated on the Drawings, the RVSS enclosure shall be 

dead-front, with front accessibility. The enclosure shall be designed for both bottom and 

top entry. The enclosure shall be designed so rear access is not required for operations, 

maintenance, and repair tasks. The doors shall have full length piano type hinges and 

shall be braced to prevent sag when fully open. Other enclosure requirements are: 

1. Finish exterior of the enclosures in ANSI-61 gray enamel or furnish in a color to 

match the complete line-up of equipment as indicated on the Drawings and 

accepted by the Engineer.  

2. RVSS integrated into motor control center structures or VFD enclosures shall meet 

the requirements of the enclosure in which it is installed. 

N. In non-hazardous locations, the RVSS shall be furnished with the following enclosure 

type and material of construction, dependent upon the designation of the area in which 

they are to be installed. Area designations are indicated on the Drawings. 

 

Area Designation Enclosure Type and Material 

Indoor Wet Process Area NEMA 3R, Painted Steel 

Indoor Dry Process Area NEMA 12, Painted Steel 

Indoor Dry Non-Process Area NEMA 1, Painted Steel 
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- Reduced Voltage 

Area Designation Enclosure Type and Material 

Indoor Type 1 Chemical Storage/Transfer Area NEMA 4X, Fiberglass 

Indoor Type 2 Chemical Storage/Transfer Area NEMA 3R, Painted Steel 

All Outdoor Areas NEMA 3R, Painted Steel 

 

O. The complete starter assembly shall be rated per UL 508 for a minimum withstand rating 

of 65kAIC rms. Starters enclosed in motor control centers shall be by the same 

manufacturer. 

P. Control Devices 

1. Furnish and install control devices as required and/or shown on the Drawings. The 

following control devices shall be provided as specified in Section 26 09 16 – 

Electric Controls and Relays: 

a. Pilot devices (switches, indicating lights, etc.) 

b. Relays and timers 

c. Control Terminal blocks 

Q. The reduced voltage solid state starter shall be the SMC-Flex with integral bypass as 

manufactured by Allen-Bradley, Eaton equivalent, the General Electric Company 

equivalent, the Square D Company equivalent, or Siemens Energy and Automation, Inc. 

equivalent. 

PART 3 – EXECUTION 

3.01 INSTALLATION 

A. All individual motor starters shall be installed as indicated on the Drawings and as 

recommended by the equipment manufacturer. 

B. Individual motor starters shall be provided in the enclosure type and material of 

construction required for the area in which it is installed. Reference the requirements in 

Part 2 herein, and the area designations indicated on the Drawings. 

3.02 TESTING 

A. All tests shall be performed in accordance with the requirements of the General 

Conditions and Division 01. The following tests are required: 

1. Witnessed Shop Tests 
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- Reduced Voltage 

a. None required. 

2. Field Tests 

a. Field testing shall be done in accordance with the requirements specified in 

the General Conditions, Division 01, and NETA acceptance testing 

specifications, latest edition. 

3.03 SERVICES OF MANUFACTURER'S REPRESENTATIVE 

A. The Contractor shall provide the services of a qualified manufacturer's factory-trained 

technical representative who shall adequately supervise the installation and startup of 

the RVSS equipment furnished under this Contract. The manufacturer's representative 

shall certify in writing that the equipment has been installed in accordance with the 

manufacturer's recommendations. No further testing or equipment startup may take 

place until this certification is accepted by the Owner. 

B. The manufacturer’s technical representative shall perform all startup and field 

acceptance testing as specified herein. 

C. The Contractor shall provide training for the Owner’s personnel. Training shall be 

conducted by the manufacturer's factory-trained representative who shall instruct 

Owner’s personnel in operation and maintenance of all equipment provided under this 

Section. Training shall be provided for two (2) sessions of two (2) hours each. Training 

shall not take place until after the motor controllers have been installed and tested. 

Training shall be conducted at times coordinated with the Owner. 

D. The services of the manufacturer's representative shall be provided for a period of not 

less than as follows: 

1. One (1) trip of two (2) working days during installation of the motor controllers. 

2. One (1) trip of two (2) working days to perform startup and field acceptance testing 

of the motor controllers. 

3. One (1) trip of one (1) working day two (2) months before the warranty expiration 

to identify any issues to be corrected under warranty. 

4. One (1) trip of one (1) working day to perform training as specified herein. 

E. Any additional time required to achieve successful installation and operation shall be at 

the expense of the Contractor. 

END OF SECTION 
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DIVISION 26 

ELECTRICAL 

(FILED SUB BID REQUIRED) 

 

SECTION 26 29 23 

LOW VOLTAGE VARIABLE FREQUENCY MOTOR CONTROLLERS 

PART 1 – GENERAL 

1.01 FILED SUB-BID REQUIREMENTS 

A. This Section is part of the filed sub-bid for Division 26 – Electrical. See Section 26 05 00. 

1.02 THE REQUIREMENT 

A. The Contractor shall furnish, install, connect, test and place in satisfactory operating 

condition all variable frequency drives (VFDs) as specified herein and indicated on the 

Drawings. 

B. Reference the following Specification Sections: 

1. Section 26 05 00 – Basic Electrical Requirements 

2. Section 26 05 53 – Identification for Electrical Systems 

3. Section 26 43 13 – Surge Protective Devices 

4. Section 26 29 13.13 – Low-Voltage Enclosed Motor Controllers-Full Voltage 

5. Section 26 29 13.16 – Low-Voltage Enclosed Motor Controllers-Reduced Voltage 

6. Section 26 09 16 – Electric Controls and Relays 

C. The Contractor is responsible for coordinating with the driven equipment manufacturer 

and the VFD manufacturer to ensure that the VFD is sized properly to meet all of the 

requirements herein. This includes, but is not limited to, accounting for motor RPM and 

variable or constant torque applications. The Contractor is responsible for including any 

costs related to equipment upsizing, conduit and wire upsizing, etc. that results from 

selecting equipment with a higher full load amp rating than was specified or used as the 

basis for design. 

D. The variable frequency drives shall be assembled using NEMA rated components. 

Components designed and built to International Electrotechnical Commission (IEC) 
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standards are not recognized. Equipment designed, manufactured, and labeled in 

compliance with IEC standards is not acceptable. 

1.03 CODES AND STANDARDS 

A. VFDs shall be designed, manufactured, and/or listed to the following standards as 

applicable: 

1. NEMA 250 – Enclosure for Electrical Equipment 

2. IEEE 519 – Recommended Practice and Requirements for Harmonic Control in 

Electric Power Systems  

3. NEMA ICS 7 – Adjustable-Speed Drives 

4. NEMA ICS 61800-2 – Rating Specifications for Low Voltage Adjustable Frequency 

AC Power Drive Systems 

5. UL 489 – Molded Case Circuit Breakers, Molded Case Switches, and Circuit 

Breaker Enclosures 

6. UL 508A – Standard for Industrial Control Panels 

7. UL 508C – Standard for Power Conversion Equipment 

1.04 DEFINITIONS 

A. The following definitions are provided for clarity with regard to the language used in this 

Specification: 

1. Variable Frequency Drive (VFD) – The complete custom-engineered VFD as 

packaged within an overall enclosure, including the VFD unit and all other 

components within that enclosure as specified herein. 

2. VFD Unit – The solid-state power electronic device or devices within the VFD.  

1.05 SUBMITTALS 

A. In accordance with the procedures and requirements set forth in General Conditions and 

Section 01 30 00 – Submittal Procedures, the Contractor shall obtain from the 

equipment manufacturer and submit the following:  

1. Shop Drawings 

2. Operation and Maintenance Manuals 

3. Spare Parts List 

0
4

1
3

2
2
 

La
st

 M
od

ifi
ed

: 0
2/

28
/2

02
4 

at
 1

0:
41

A
M

 E
S

T



 

90398-004/February 2024 26 29 23-3  Low-Voltage Variable Frequency Motor 

Controllers 

4. Reports of Certified Shop and Field Tests 

5. Manufacturer’s Field Start-up Report 

6. Manufacturer’s Representative’s Installation Certification 

7. Pre- Equipment-Selection Harmonic Study Report 

1.06 PRE-EQUIPMENT-SELECTION HARMONIC STUDY 

A. A comprehensive pre-equipment-selection harmonic study shall be prepared by the 

Contractor. The results of this pre-equipment selection study shall be submitted to the 

Engineer as part of the submittals specified herein. Should this study indicate the need 

for additional tuned filters, line reactors, isolation transformers, or other harmonic 

distortion suppression equipment, these shall be supplied and included in the Bid. 

Indicate the location of the harmonic suppression equipment in the submittal data. 

Location is subject to acceptance by the Engineer. 

B. The harmonic distortion values resulting from operation of all or any variable frequency 

drive-driven motor-load combinations operating at full load shall be as defined in latest 

edition of IEEE Standard 519. 

C. System single line diagrams and field access to the plant site will be provided to the 

Contractor for the purpose of providing this study. Contractor shall obtain from others 

other information that may be necessary to perform this study. Input data and other 

pertinent information used in harmonic study shall be coordinated by the Contractor with 

the following: 

1. Input data/information/results of the short circuit fault analysis specified herein. 

2. Electrical system configuration and electrical equipment shop drawing submittal 

data including, but not being limited to new non-linear loads, new linear loads, and 

new capacitors. 

1.07 SHOP DRAWINGS 

A. Each submittal shall be complete in all respects, incorporating all information and data 

listed herein and all additional information required for evaluation of the proposed 

equipment's compliance with the Contract Documents. 

B. Partial, incomplete, or illegible submittals will be returned to the Contractor without 

review for resubmittal. 

C. Shop drawings for each VFD shall include but not be limited to: 

1. A Compliance, Deviations, and Exceptions (CD&E) letter. If the shop drawings are 

submitted without this CD&E letter, the submittal will be rejected. The letter shall 
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include all comments, deviations and exceptions taken to the Drawings and 

Specifications by the Contractor AND Equipment Manufacturer/Supplier. This letter 

shall include a copy of this Specification Section. In the left margin beside each 

and every paragraph/item, a letter "C", "D", or "E" shall be typed or written in. The 

letter "C" shall be for full compliance with the requirement. The letter "D" shall be 

for a deviation from the requirement. The letter "E" shall be for taking exception to 

a requirement. Any requirements with the letter "D" or "E" beside them shall be 

provided with a full typewritten explanation of the deviation/exception. Handwritten 

explanation of the deviations/exceptions is not acceptable. The CD&E letter shall 

also address deviations, and exceptions taken to each Drawing related to this 

Specification Section. 

2. Complete bill of material and catalog data sheets for all equipment and devices 

comprising the VFD. 

3. Heat loss data for each VFD. 

4. Manufacturer’s warranty information. 

5. Product data sheets for all system components, including but not limited to: 

a. VFD units 

b. RVSS units and motor overloads 

c. Harmonic correction devices and/or equipment, e.g. line reactors, passive 

filters, and 18-pulse phase-shifting transformers 

d. Output reactors and/or output filters 

e. Pilot lights and pilot devices 

f. Control and timing relays 

g. Enclosure fans 

h. Contactors 

i. Power supplies 

j. Control power transformers 

k. Current transformers 

l. Potential transformers 

m. Circuit breakers and/or motor circuit protectors 
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n. Fuses 

o. Terminal blocks (power, control, and shorting) 

p. Surge protective devices 

6. Layout drawings of the VFD that include: 

a. All cabinet or enclosure dimensions, access details, and weights. 

b. Required clearances around the enclosure, e.g. ventilation. 

c. Conduit entry areas and/or stub-up locations. 

d. Nameplate sizes, colors, and locations. 

e. Physical arrangement of door mounted devices located on the variable 

frequency drive enclosure. 

f. Physical arrangement of all interior components, including DIN-rail-mounted 

devices. 

 

General "catalog data sheet" layout drawings which are not specific to the 

systems specified herein are not acceptable. 

7. Custom schematic and interconnection wiring diagrams of all electrical work, 

including but not limited to, circuit breakers, motor circuit protectors, contactors, 

instrument transformers, meters, relays, timers, control devices, terminal blocks 

and identification numbers, wire numbers, and other equipment comprising the 

complete system.  

a. These drawings shall be circuit specific for each motor-load combination 

(e.g. Pumps, etc.). Specific equipment names consistent with the Drawings 

shall appear on each respective diagram. 

b. Indicate all devices, regardless of their physical location, on the schematic 

diagrams.  

c. Electrical ratings of all equipment and devices shall be clearly indicated on 

the schematic diagrams.  

 

Standard schematics and wiring diagrams that are not custom created by the 

manufacturer for the variable frequency drives for this project are not 

acceptable.  

8. Confirmation of spare parts requirements as specified herein. 
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9. Table listing all motor loads connected to the VFD. Table shall include the full load 

amps of the APPROVED motors. Final approval of VFD shop drawings cannot be 

given until all motor loads for each VFD have been reviewed, approved, and 

shown in this table. 

D. The shop drawing information shall be complete and organized in such a way that the 

Engineer can determine if the requirements of these Specifications are being met. 

Copies of technical bulletins, technical data sheets from catalogs, and similar information 

which is "highlighted" or somehow identifies the specific equipment items the Contractor 

intends to provide are acceptable and shall be submitted. 

1.08 OPERATION AND MAINTENANCE MANUALS 

A. The Contractor shall submit operation and maintenance manuals in accordance with the 

procedures and requirements set forth in the General Conditions, Section 01 30 00 – 

Submittal Procedures and Section 46 00 00 – Equipment General Provisions. 

B. Prior to completion and final acceptance of the project, the Contractor shall furnish and 

install "as-built" wiring diagrams for each VFD. These final drawings shall be included in 

the O&M manuals and an additional copy that is plastic laminated shall be securely 

placed inside each VFD. 

C. The O&M manual shall include the “as-commissioned” parameters of each VFD in both 

print and digital formats. 

D. If the VFDs require computer software or configuration, the O&M manual shall include 

copies of all programming guides/manuals. 

1.09 SPARE PARTS 

A. The VFDs and accessories shall be furnished with all spare parts as recommended by 

the equipment manufacturer. In addition to the manufacturer recommended spare parts, 

the Contractor shall furnish the following spare parts: 

1. Two (2) sets of fuses for each size and type of fuse provided. 

2. One (1) HMI per type of HMI provided. 

3. One (1) set of enclosure air filters for each VFD. 

4. For each VFD unit without field-replaceable internals, furnish one (1) spare VFD 

unit per size provided. 

5. For each VFD unit with field-replaceable internals, furnish one (1) fully functional 

main control circuit board per VFD unit size provided. 
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B. The spare parts shall be packed in containers suitable for long term storage, bearing 

labels clearly designating the contents and the pieces of equipment for which they are 

intended. 

C. Spare parts shall be delivered at the same time as the equipment to which they pertain. 

The Contractor shall properly store and safeguard such spare parts until completion of 

the Work, at which time they shall be delivered to the Owner. 

D. Spare parts lists included with the shop drawing submittal shall indicate specific sizes, 

quantities, and part numbers of the items to be furnished. Terms such as "1 lot of 

packing material" are not acceptable. 

E. Parts shall be completely identified with a numerical system to facilitate parts inventory 

control and stocking. Each part shall be properly identified by a separate number. Those 

parts which are identical for more than one size, shall have the same parts number. 

1.10 WARRANTY 

A. Contractor shall warrant that the material and workmanship of all components and the 

operation of the VFDs and auxiliary equipment is in accordance with the latest design 

practices and meets the requirements of this Specification. 

B. Warranty shall include, but not be limited to the following: 

1. Replace components found to be faulty and make changes in equipment 

arrangement or make adjustments necessary to meet the equipment or functional 

requirements or this Specification. 

2. System rewiring and component substitution/rebuild. 

3. All accessories and appurtenances provided by the VFD manufacturer. 

C. Warranty shall be in effect for a period of 24 months following final acceptance of each 

VFD. 

PART 2 – PRODUCTS 

2.01 MANUFACTURERS 

A. The equipment covered by this Specification is intended to be equipment of proven 

performance. Equipment shall be designed, constructed, and installed in accordance 

with the best practices of the trade, and shall operate satisfactorily when installed as 

shown on the Drawings. 

B. The Contractor shall obtain the VFDs from one manufacturer who shall also manufacture 

and assemble the enclosure and major equipment components including, but not limited 

to the VFD unit and bypass starters. The manufacturer shall have five years minimum of 
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experience in the manufacture of similar units and shall have a general distribution to the 

electrical trade. Subcontracting of wiring and/or third-party assembly is not 

acceptable. 

C. The VFDs shall be manufactured by  the Square D Company, Rockwell Automation 

(Allen-Bradley), Danfoss, ABB,  Toshiba or engineer approved equal.  

D. The Contractor shall be responsible for the successful application and operation of the 

entire drive and control system serving the motor and driven equipment. This includes 

the responsibility for obtaining all load, torque, speed and performance requirements 

from the appropriate sources and integrating these into a VFD that fulfills the 

requirements of this Specification. 

2.02 VFD SYSTEMS 

A. Operating Conditions 

1. The following operating conditions are applicable for all equipment of this 

Specification. 

a. Humidity: 0-95%.  

b. Ambient Temperature: 0 degrees Celsius to plus 40 degrees Celsius. 

c. Altitude: up to 3,300 feet 

B. Basic Design and Performance 

1. Each VFD shall be a complete alternating current electric drive system including all 

hardware and software necessary to accomplish variable speed operation of a 

motor and load combination. VFDs shall be provided in accordance with the 

requirements indicated on the Drawings and as described in these Specifications.  

2. Each VFD shall be suitable for operation as part of a 480 VAC, 3-phase, 60 Hertz 

power distribution system. The complete VFD system shall have a minimum short 

circuit current rating of 65,000 amperes symmetrical at rated voltage. 

3. The Contractor is fully responsible for the review of the full Contract Documents 

to determine specified motor speed, horsepower and full load ampere 

requirements for each motor-driven load. In addition, the Contractor shall size and 

select the VFD and components as follows: 

a. Each VFD shall provide, continuously, motor load current equal to 100% of 

the direct on-line motor nameplate full load current.  

b. Each VFD shall be selected for Variable Torque (Normal Duty) or Constant 

Torque (Heavy Duty) based on its respective load type served as shown in 
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the Load Type tables below. 

 

Variable Torque (Normal Duty)  

Load Types 

Constant Torque (Heavy Duty)  

Load Types 

Vertical Turbine Pumps Rotary Lobe Pumps  

Horizontal Non-Clog Pumps Progressive Cavity Pumps 

Horizontal Self-Priming Centrifugal Pumps Horizontal Centrifugal Chopper Pumps 

Vertical Turbine Mixers Screw Pumps 

[etc] - 

c. The Load Type tables above are intended to exhaustively cover all possible 

equipment controlled by VFDs to be provided under Division 26 for this 

Contract. If a piece of equipment is found that is not explicitly listed in these 

tables, this discrepancy shall be brought to the attention of the Engineer (in 

writing) immediately for resolution prior to submitting the Bid for this 

Contract. 

4. Each VFD shall be suitable to operate, at times, on a limited power source engine-

generator set. The VFD shall be provided with equipment and devices to prevent 

waveform distortion as specified herein. 

5. Each VFD shall be provided with control and sequence logic as specified herein 

and indicated on the Drawings. Control and sequence logic shall be designed such 

that the motor-load combination can be operated in the manual mode upon control 

and sequence logic failure, including all necessary personnel and equipment 

safety interlocks. Each VFD shall be designed such that specific control and 

protection functions can be attained through simple programming by either factory 

engineers or Owner's trained operating personnel. In addition, refer to Section 40 

61 96 – Process Control Descriptions, for a description of the operation of each 

VFD. 

6. Unless otherwise accepted in writing by the Engineer, VFDs shall be provided with 

output reactors or filters to prevent elevated voltage levels at the motor terminals 

that exceed the ratings of the inverter duty rated motor winding insulation.  

a. The Contractor is responsible for providing the VFD manufacturer with 

estimated and field-verified cable lengths between each VFD and its 

respective motor. The VFD manufacturer shall select and size the output 

reactors or filters based on the cable lengths provided by the Contractor. Any 

change in output filter or reactor selection and/or size from the Bid shall be 

immediately brought to the attention of the Engineer in writing for resolution.  
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b. The output filters or reactors shall be as manufactured by TCI, MTE 

Corporation, Mirus International, or engineer approved equal. 

7. Motor control circuits shall be wired in accordance with the requirements specified 

herein and/or indicated on the Drawings. 
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C. Components 

1. Each VFD shall contain the number of VFD units and bypass starters as shown on 

the Drawings and required for the applications. RVSS and FVNR bypass starters 

shall be as specified [elsewhere in this Specification] [in Section 26 29 13.16 – 

Low-Voltage Enclosed Motor Controllers-Reduced Voltage] [and in Section 26 29 

13.13 – Low-Voltage Enclosed Motor Controllers-Full Voltage].  

a. Each bypass starter shall be incorporated into the VFD by the Manufacturer 

such that the VFD is still installed as a single overall assembly. This 

assembly shall allow qualified plant personnel to safely test, maintain, and 

work on the VFD or the bypass starter while the motor is running; that is, 

plant personnel should be able to safely work on the bypass starter while the 

load is running via the VFD and safely work on the VFD while the load is 

running via the bypass starter. 

2. Each VFD shall contain and/or be furnished with the harmonic correction 

equipment as shown on the Drawings and required for the applications. Harmonic 

correction equipment shall be as specified elsewhere in this Specification. 

3. Each VFD shall contain the number of auxiliary contacts, control power 

transformer(s), pilot devices and indicating lights, control relays, elapsed time 

meters, and other devices as specified herein, shown on the Drawings and 

required for the applications. The following components shall meet the 

requirements of Section 26 09 16 – Electrical Controls and Relays: 

a. Pilot devices (switches, indicating lights, etc.) 

b. Relays and timers 

c. Terminal blocks 

4. Each VFD shall be provided with full-capacity-rated isolation contactors as shown 

on the Drawings. Contactors shall be electrically and mechanically interlocked as 

shown on the Drawings.  All isolation contactors shall have a continuous current 

rating of no less than 115% of the associated motor nameplate full load amperes.  

Contactors used for isolation of VFDs that have bypass starters shown shall 

additionally have a short-time rating suitable for at least 8 times the associated 

motor nameplate full load amperes. 

5. Power terminal blocks for VFD output to the motor shall be fixed-mounted to a 

backplane or the enclosure. Mounting the terminal blocks on DIN rails is not 

acceptable. 

6. Electrical bus, including ground bus, shall be tin-plated copper. Power and control 

wiring shall be copper, color coded and identified in accordance with these 

Specifications. 

La
st

 M
od

ifi
ed

: 0
2/

28
/2

02
4 

at
 1

0:
41

A
M

 E
S

T



 

90398-004/February 2024 26 29 23-12  Low-Voltage Variable Frequency Motor 

Controllers 

7. Each VFD shall be of modular construction allowing normal maintenance and 

repair to be done with ordinary hand tools. Design and install power electronic 

component assemblies so that, where practicable, components can be individually 

removed and replaced. 

8. Auxiliaries, including fans, that are required for rated load operation at maximum 

ambient temperature, shall be 100% redundant. New and unused spare 

replacement fan(s) or air conditioning unit(s), shipped in original carton, may be 

provided in lieu of 100% redundant auxiliaries if accepted in writing by the 

Engineer. 

9. Circuit boards and electrical components shall meet the corrosion protection 

requirements specified in these Specifications. Varnished or epoxy encapsulated 

circuit boards and tropicalized contactors suitable for corrosive environments shall 

be furnished. 

10. Motor Circuit Protectors 

a. Where indicated on the Drawings, VFDs shall be protected by a motor circuit 

protector (MCP) that is UL 489 recognized. 

b. Motor circuit protectors shall be completely enclosed molded case devices 

with a current sensing coil in each of the 3 poles and have a magnetic trip 

adjustment located on the front. The motor circuit protector shall be manually 

operable. The protector shall be designed to meet the MEC requirement 

concerning motor full load and locked-rotor current. Ampere ratings shall be 

clearly visible. Contacts shall be of non-welding silver alloy. Arc extinction 

must be accomplished by means of arc chutes, consisting of metal grids 

mounted in an insulating support. 

c. The motor circuit protector shall be operated by a toggle type handle and 

shall have a quick make, quick break overcenter switching mechanism that 

is mechanically trip free from the handle, so that the contacts cannot be held 

closed against short circuits and abnormal currents. Tripping shall be clearly 

indicated by the handle automatically assuming a position midway between 

the manual ON and OFF positions. All latch surfaces shall be ground and 

polished. All poles shall be so constructed that they open, close, and trip 

simultaneously. 

d. Each pole of these motor circuit protectors shall provide instantaneous short 

circuit protection by means of an adjustable magnetic only element. 

e. Motor circuit protector ratings, modifications, etc., shall be as specified 

herein and as required for the VFD and motor load combination. MCP 

ratings shall be determined by the VFD manufacturer. 

11. Circuit Breakers 
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a. Where indicated on the Drawings, VFDs shall be protected by a UL 489 

Listed circuit breaker. 

b. Unless otherwise indicated, circuit breakers shall be manually operable and 

shall provide thermal-magnetic, inverse-time-limit overload, and 

instantaneous short-circuit protection.  

c. Circuit breakers shall be molded case type, rated 480 VAC, 3 pole and have 

100 ampere or larger frames. The interrupting rating shall match that of the 

VFD short circuit rating at 480V. 

d. Overload protection shall be provided on all poles with trip settings as 

indicated on the Drawings. Breakers of 225-ampere frames and larger shall 

have interchangeable [thermal-magnetic] trip units. 

e. Where indicated on the Drawings, shunt trip devices shall be provided to trip 

a circuit from a remote location by means of a trip coil energized from a 

separate circuit. A 120V shunt trip shall be capable of operating at 55% or 

more of rated voltage. All other shunt trips shall be capable of operating at 

75% or more of rated voltage. 

12. Where indicated on the Drawings, VFDs shall be provided with surge protective 

devices that meet the requirements of Section 26 43 13 – Surge Protection 

Devices. 

13. Motor Protection Relays 

a. Where indicated on the Drawings, VFDs shall be furnished with motor 

management and protection relays as specified elsewhere in this 

Specification. 

D. Controls 

1. Each VFD shall be provided with automatic and manual controls as shown on the 

Drawings and as required to comply with all Specifications. Controls and indicators 

to accomplish operation and maintenance shall be located on the variable 

frequency drive equipment assembly as specified herein and indicated on the 

Drawings. 

2. The Elementary Control Schematics shown on the Drawings are representative 

of design intent only. The manufacturer shall be responsible for providing all 

additional components, controls, and internal wiring necessary to meet the design 

intent. 

3. VFD circuitry shall be designed such that the enclosure cooling fans only run when 

the VFD unit is producing output power. Designs that allow the enclosure cooling 

fans to run continuously when the VFD unit is energized but not producing output 
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power are not acceptable. Fans that are used exclusively to provide cooling for the 

VFD unit (and not the overall enclosure) are permitted to run continuously if 

required by the VFD manufacturer’s design standards/practices. 

E. Enclosures 

1. Equipment within the VFD enclosure shall be arranged so that it does not interfere 

with the entry of conduits and cables into the enclosure. 

2. All pilot devices (selector switches, pushbuttons, indicating lights, etc.) and the 

human machine interface (HMI, specified elsewhere herein) shall be door mounted 

on the exterior of each VFD enclosure.  Manipulation of the pilot devices or HMI, 

viewing of the information on the HMI, or viewing that status of pilot devices shall 

not require the VFD enclosure door to be opened.   

3. Unless otherwise indicated on the Drawings, VFDs in non-hazardous locations, 

shall be furnished with the following enclosure type and material of construction, 

dependent upon the designation of the area in which they are to be installed. Area 

designations are indicated on the Drawings. 

 

Area Designation Enclosure Type and Material 

Indoor Wet Process Area NEMA 4X, Type 304 Stainless Steel 

Indoor Dry Process Area NEMA 12, Painted Steel 

Indoor Dry Non-Process Area NEMA 1, Painted Steel 

All Outdoor Areas NEMA 4X, Type 304 Stainless Steel 

4. VFDs shall not be installed in hazardous locations. 

5. NEMA 1 and NEMA 12 VFD enclosures shall be force ventilated with front 

accessibility and the following: 

a. Enclosures shall be provided with washable enclosure air intake filters that 

can be replaced while the enclosure door remains closed. 

b. Enclosures shall be designed for bottom or top entry of conduits and cables 

as required.  

c. Enclosures shall be finished in ANSI-61 gray enamel or in a color to match 

the complete line-up of equipment as indicated on the Drawings and 

accepted by the Engineer. 

6. NEMA 4X VFD enclosures shall be air conditioned, dead-front, with front 

accessibility and the following:  
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a. The air conditioning system shall utilize a heat-exchange method that allows 

for cooling of the enclosure interior without circulating outside air through the 

enclosure. 

b. Enclosures shall be furnished with tubular type enclosure space heaters. 

Space heaters shall be rated at 500V or 250V and operated at 240V or 

120V, respectively. 

c. VFDs shall be furnished with an additional control power transformer sized to 

provide power exclusively for the air conditioning system and enclosure 

space heater. 

d. VFDs shall be furnished with a tamper-resistant hinged cover with a clear 

polycarbonate viewing window over the door-mounted pilot devices. 

e. VFDs shall be designed for bottom entry of cables/conduits only. 

7. Each VFD shall be designed such that rear access to the enclosure is not required 

for operations, maintenance, or repair tasks.  

8. The Contractor shall reference the Drawings for maximum dimensions of the 

VFDs. The Engineer shall be notified prior to the initial shop drawing submittal if 

exceptions to the dimensions indicated on the Drawings are to be requested.  

9. Integrating VFDs into a motor control center assembly is not permitted unless 

specifically shown as integrated on the Drawings. 

10. Enclosure doors shall have full length piano type hinges and shall be braced to 

prevent sag when fully open. 

11. Each VFD enclosure shall be supplied with an industrial, heavy-duty flange-mount 

handle mechanism for the operation of the VFDs disconnecting means as follows: 

a. The mechanism shall be engaged with the disconnect device at all times as 

an integral part of the unit regardless of the unit door position. 

b. The operator handle shall have an up-down motion with the down position as 

off. The ON-OFF condition of the disconnecting means shall be permanently 

marked on the handle operator.  

c. It shall be possible to lock the handle in the "OFF" position with up to three 

(3) 3/8-inch diameter shackle padlocks and in the "ON" position with one (1) 

3/8-inch diameter shackle padlock. 

d. The operator handle shall be mechanically interlocked such that the 

disconnecting means cannot be closed with the enclosure door open, nor 

can the enclosure door be opened when the disconnecting means is closed. 
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A defeater mechanism shall be provided so that qualified personnel can 

bypass these interlocks for maintenance and testing purposes. The defeater 

mechanism shall allow the enclosure door to be opened without interrupting 

the operation of the VFD. 

F. Nameplates and Legend Plates 

1. Provide engraved plastic nameplates and legend plates to identify each VFD and 

associated door mounted devices and internal components. Nameplates shall be 

as specified in Section 26 05 53 – Identification for Electrical Systems. 

2. Equipment names and/or numbers and device identification text shown on the 

Drawings shall be used as the basis to engrave the nameplates and legend plates. 

Where the equipment identification text would exceed the capacity of the VFD 

manufacturer’s standard nameplate/legend plate size, the manufacturer shall 

provide larger nameplates and/or additional nameplates as necessary. 

Abbreviating equipment names/numbers and device identification text is not 

acceptable. 

3. Control components mounted as part of the assembly, such as fuse blocks, control 

relays, pushbuttons, switches, and similar devices, shall be suitably marked with 

identification corresponding to appropriate designations on the manufacturer's 

wiring diagrams. 

2.03 VFD UNITS 

A. The VFD unit shall be the , Square D Altivar 600 series, Rockwell Automation (Allen-

Bradley) PowerFlex 750 series, ABB ACQ 580 series, or Toshiba AS3/W7 series. 

B. Basic Design and Performance 

1. Each VFD unit shall be of adjustable frequency, adjustable voltage, pulse width 

modulated (PWM) design. The units shall be microprocessor controlled, fully 

digitally programmable, and capable of precise and repeatable speed regulation of 

three phase 480 VAC NEMA Design A or B induction motors. Units for other than 

NEMA Design A or B induction motors (e.g., NEMA Design C) shall be coordinated 

with the requirements of that respective load. 

2. Each VFD unit shall consist of a semiconductor rectifier system, direct current link, 

and pulse width modulated inverter. The inverter shall invert the direct current 

voltage into an alternating current voltage at a frequency which shall be 

proportional to the desired speed. This alternating current voltage and frequency 

shall both vary simultaneously at a constant "Volts-Per-Hertz" ratio to operate the 

motor at the desired speed. 

3. Each VFD unit shall operate the motor and produce full rated nameplate 

horsepower at the motor output shaft without exceeding motor nameplate full load 
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current and with the motor not exceeding rated total temperature not including the 

additional temperature increment that constitutes the motor service factor. Motor 

shall retain its service factor when operated by the variable frequency drive. 

4. The overall efficiency of each VFD unit shall be a minimum of 95% when operating 

the specified motor-load combination at rated voltage, frequency, and current. 

5. Each VFD unit shall provide smooth, stepless changes in motor speed and 

acceleration over the entire operating speed range from minimum to maximum 

speed. The VFD unit shall be provided with adjustable maximum and minimum 

frequency limits. 

6. Each VFD unit shall maintain a desired output frequency (setpoint) with a steady 

state accuracy of 0.5% of rated frequency of 60 Hertz for a 24-hour period and a 

repeatability of 0.1% of rated frequency of 60 Hertz. 

7. Each VFD unit shall be capable of operating the specified load continuously at any 

speed within the operating speed range of 10% to 100% of rated speed. The 

minimum and maximum continuous operating speeds shall each be adjustable 

within this speed range. The variable frequency drive shall provide for field 

adjustment of these setpoints. 

8. Each VFD unit shall be capable of controlled linear acceleration and deceleration. 

Each VFD unit shall be capable of ramping the speed of the motor-load 

combination from the minimum selected operating speed to the maximum selected 

operating speed in a minimum of 30 seconds. Each VFD unit shall have two (2) 

field-adjustable speed setpoints for the variable frequency drive to skip equipment 

resonant frequencies. The acceleration and deceleration time limits shall be field 

adjustable to values up to 120 seconds. 

9. Voltage or current unbalance between phases of the VFD unit output voltage shall 

not exceed 3% of the instantaneous values. The VFD unit shall continuously 

monitor the output voltages and generate an alarm condition when the unbalance 

exceeds 3%. The system shall detect and generate a separate alarm for loss of 

any output phase voltage (single phasing). Phase unbalance shall be as defined 

by NEMA Standard MG-1. 

10. Each VFD unit shall operate continuously without interruption of service or damage 

to equipment during transient input voltage variations of plus or minus 10% for a 

duration of 15 cycles. VFD unit output voltage regulation shall be plus or minus 

2%. 

C. Features and Characteristics 

1. Each VFD unit shall be furnished with a Human Machine Interface (HMI) to provide 

controls and indication to accomplish maintenance and operational functions as 

specified herein and shown on the Drawings. The HMI shall be password 
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protected after startup to prevent unauthorized personnel from making changes. 

The HMI shall at minimum provide indication of the following:  

a. Input Voltage 

b. Output Voltage 

c. Output Current 

d. Output Frequency 

e. Output Speed from 0-100% 

f. Alarm Read-out 

2. Each VFD unit shall provide a 4-20 mADC output signal that is proportional to the 

drive output frequency for use as speed feedback/speed indication to external 

equipment. 

3. Each VFD unit shall accept a 4-20 mADC speed input command signal to control 

the output frequency in the automatic and/or manual control modes as specified 

herein or indicated on the Drawings. The system shall accept the input 

increase/decrease command with a resolution that permits incremental changes in 

speed equal to or less than 0.1% of rated speed. 

a. Where shown on the Drawings, VFD units shall also accept a 0-10VDC input 

from a speed potentiometer for manual speed control. Each VFD unit shall 

be capable of automatically switching between the input speed command 

signals as shown on the Drawings. 

4. Input Voltage Loss Handling 

a. The VFD unit shall shut down upon a loss of one or more input phases, a 3-

phase complete input power loss, or a sustained input undervoltage event.  

A sustained input undervoltage event is defined as voltage that is less 75% 

of nominal, for more than 0.5 seconds. 

b. Upon restoration of 3-phase power that is at an acceptable voltage level, the 

VFD unit shall automatically reset (after an adjustable time delay, 0-2 

minutes) and be capable of being restarted and ramping up to speed when 

remotely commanded through the control system or locally commanded at 

any local controls.  Personnel shall not be required to reset the VFD unit 

manually after a shutdown caused by any input voltage loss event. 

c. Automatic reset of the VFD unit shall be achieved through 

programming/parameter setpoints, time delay relays, or a combination of 

both. 
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5. Each VFD unit shall have a multiple attempt restart feature. 

6. Each VFD unit shall have an automatic current limit feature to control motor 

currents during startup and provide a "soft start" torque profile for the motor-load 

combination. The VFD unit shall also limit current due to motor winding or motor 

lead phase-to-phase short circuit or phase-to-ground short circuit. The current limit 

protection setting shall be field adjustable. 

7. Each VFD unit shall be furnished with programmable electronic overload and 

torque limits. 

8. Each VFD unit shall have an automatic trip feature which will remove the drive 

output from the motor and allow it to decelerate safely. This automatic system shall 

lock-out the VFD unit and indicate the fault only upon the following conditions: 

a. Output voltage unbalance (trip threshold field set). 

b. Loss of phase on output. 

c. Motor overload. 

d. Motor stator winding fault (phase-to-ground, phase-to-phase). 

e. Unacceptable voltage variation. 

f. High variable frequency drive equipment temperature. 

g. VFD failure as determined by the manufacturer. 

h. Component failure. 

i. Overcurrent. 

9. Provide each VFD unit with transmitted and received radio interference protection. 

In addition, provide protection against starting a rotating motor, both directions 

(coasting to zero speed and backspin). In the event that a motor automatic restart 

feature (catch the motor "on-the-fly") is provided in the VFD unit, this feature shall 

be capable of being disabled.  

10. Each VFD unit shall include on-line diagnostics, with an automatic self-check 

feature that will detect a variable frequency drive failure. 

a. Diagnostics shall operate a visual alarm indicator on the HMI. 

b. Diagnostics shall provide an easily readable output that can be used to 

isolate a failure. 
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c. Provide an event and diagnostic recorder to printout in narrative English of 

the specific fault(s) and the sequence in which the faults occurred. An 

indication of the "First Out" failure is a minimum for fault sequence detection. 

d. Provide normally open and/or normally closed dry contacts as indicated on 

the Drawings for VFD failure conditions . 

11. Each VFD unit shall communicate the following parameters to the control system 

via [Ethernet/IP][Modbus RTU][Modbus TCP/IP] protocol. Provide any necessary 

hardware gateways to provide this communication capability. The following 

parameters, at a minimum, shall be communicated: 

a. Motor current (all phases) 

b. Motor voltage (all phases) 

c. Motor KW 

12. Where indicated on the Drawings, provide input cards that allow connection of 

speed encoders to the VFD unit. 

13. Each VFD unit shall be provided with input/output (I/O) cards including expansion 

cards as necessary to facilitate connection of all I/O specified herein and shown on 

the Drawings. 

2.04 HARMONIC CORRECTION 

A. Harmonic correction devices for each VFD shall be as specified herein and located as 

shown on the Drawings.  

B. Input Line Reactors 

1. 6-pulse VFD units shall be provided with input line reactor and/or integral DC link 

reactor. Total reactor impedance shall be a minimum of 3% and shall not exceed 

5%. 

C. Passive Filters 

1. Where indicated on the Drawings or where additional harmonic correction is 

required, 6-pulse VFD units shall be provided with a passive harmonic filter in 

addition to the integral DC link reactor specified above (if present.)  

2. Passive harmonic filters shall be sized to attenuate harmonics resulting from 

operation of the VFD-driven motor load to no more than 5% THID when operating 

at full load, and no more than 8% THID when operating at 30% of full load. The 

filter shall be equipped with power contactors configured to remove the capacitors 

from the circuit when the VFD-driven loads are not in operation. The harmonic 
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filters shall be as manufactured by TCI, MTE Corporation, Mirus International, or 

Engineer approved equal. 

3. Passive filters shall be integrated into the VFD unless accepted in writing by the 

Engineer or shown as separately mounted from the VFD on the Drawings. 

D. 18-Pulse and Active Front End (AFE) VFDs 

1. Where indicated on the Drawings, VFDs shall consist of either: 

a. an 18-pulse VFD unit with an 18-pulse phase-shifting transformer, or 

b. a VFD unit with an IGBT-based active front end (AFE). 

2. AFE VFDs may be provided in lieu of 18-pulse VFDs (or vice-versa) if accepted in 

writing by the Engineer. 

PART 3 – EXECUTION 

3.01 INSTALLATION 

A. The VFDs shall be installed as shown on the Drawings and in accordance with the 

manufacturer's installation instructions. 

B. Install VFDs to allow complete door swing required for component removal.  

3.02 TESTING 

A. All tests shall be performed in accordance with the requirements of the General 

Conditions and Division 01. The following tests are required: 

1. Witnessed Shop Tests 

a. The VFDs specified in this Section shall be witness shop tested and 

inspected in accordance with the equipment manufacturer's standard 

procedures and the certified shop testing described below. The testing and 

inspection procedures shall demonstrate that the equipment tested conforms 

to the requirements specified, all other applicable requirements, and shall be 

approved by the Engineer. At least 10 days’ notice shall be given the 

Engineer prior to such tests and inspection dates. 

2. Certified Shop Tests and Reports 

a. Submit description of proposed testing methods, procedures, and apparatus.  

b. Factory test the complete VFD in accordance with IEEE and NEMA 

standards. 
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c. Submit factory bench-test data to indicate that the manufacturer's proposed 

equipment has been tested in the specified arrangement and found to 

achieve specified accuracy. 

3. Field Tests 

a. Field testing shall be done in accordance with the requirements specified in 

the General Conditions, Division 01, and NETA acceptance testing 

specifications referenced in Section 26 05 00 – Basic Electrical 

Requirements. 

b. The Contractor shall field measure actual harmonic distortion with tests 

performed by an independent testing agency acceptable to the Owner after 

satisfactory full-load operation. The Contractor shall provide the harmonic 

distortion reports with the O&M Manual. 

c. Unless otherwise indicated on the Drawings, the harmonic distortion 

measurements shall be made at each load center where VFDs are present.  

d. Harmonic distortion measurements shall be made after VFD installation. One 

set of measurements shall be made with the VFD loads inactive, and one set 

of measurements shall be made with the VFD loads running at design 

capacity. 

B. Acceptance of a shop test does not relieve Contractor from requirements to meet field 

installation tests under specified operating conditions, nor does the inspection relieve the 

Contractor of responsibilities. 

C. Certification on materials and records of shop tests necessary for the inspector to verify 

that the requirements of the Specifications are met, shall be made available to the 

inspector. 

D. Submit signed and dated certification that all of the factory inspection and testing 

procedures described herein have been successfully performed by the Contractor prior 

to shipment. 

 

3.03 SERVICES OF A MANUFACTURER’S REPRESENTATIVE 

A. The Contractor shall provide the services of a qualified manufacturer's factory-trained 

technical representative who shall adequately supervise the installation and startup of all 

equipment furnished under this Contract. The manufacturer's representative shall certify 

in writing that the equipment has been installed in accordance with the manufacturer's 

recommendations. No further testing or equipment startup may take place until this 

certification is accepted by the Owner. 
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B. The manufacturer’s technical representative shall perform all startup and field 

acceptance testing as specified herein.  For VFD units provided with encoder input 

cards, the VFD shall be commissioned to operate in induction flux vector mode so that 

the specified turn-down for the associated motor may be achieved. 

C. The Contractor shall provide training for the Owner’s personnel. Training shall be 

conducted by the manufacturer's factory-trained representative who shall instruct 

Owner’s personnel in operation and maintenance of all equipment provided under this 

Section. Training shall be provided for two (2) sessions of four (4) hours each. Training 

shall not take place until after the VFDs have been installed and tested. Training shall be 

conducted at times coordinated with the Owner. 

D. The services of the manufacturer's representative shall be provided for a period of not 

less than as follows: 

1. One (1) trip of one (1) working day during installation of the motor controllers. 

2. One (1) trip of one (1) working day to perform startup and field acceptance testing 

of the motor controllers. 

3. One (1) trip of one (1) working day to perform training as specified herein. 

4. One (1) trip of one (1) working day two (2) months before the expiration of the 

warranty to identify any issues to be corrected under warranty. 

E. Any additional time required to achieve successful installation and operation shall be at 

the expense of the Contractor. 

3.04 PAINTING 

A. Prior to final completion of the work, all metal surfaces of the equipment shall be cleaned 

thoroughly, and all scratches and abrasions shall be retouched with the same coating as 

used for factory finishing coats. 

END OF SECTION
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DIVISION 26 

ELECTRICAL 

(FILED SUB BID REQUIRED) 

 

SECTION 26 32 13 

ENGINE GENERATORS 

PART 1 – GENERAL 

1.01 FILED SUB-BID REQUIREMENTS 

A. This Section is part of the filed sub-bid for Division 26 – Electrical. See Section 26 05 00. 

1.02 THE REQUIREMENT 

A. The Contractor shall furnish and install an MEC Article 701 Legally Required Standby 

power engine generator set complete with all accessories and appurtenances as 

required and as specified herein.  

B. It is the intent under this Contract to require an installation complete in every detail 

whether or not indicated on the Drawings or specified. Consequently, the Contractor is 

responsible for all details, devices, accessories and special construction necessary to 

properly install, adjust, test, and place in successful and continuous operation the 

engine-generator set. 

C. Use materials which are new, unused, and as specified. If not specifically indicated, use 

the best and most suitable materials of their kinds for the purpose intended, and for the 

design and expected conditions of service, subject to the approval of the Engineer. 

D. Provide workmanship that is first class in every respect. Employ workers thoroughly 

experienced in such work. A neat and workmanlike appearance in the finished work shall 

be required. 

E. All materials used shall bear the inspection labels of the Underwriter's Laboratories, if 

the material is of a class inspected by the Laboratory.  

F. Unless otherwise indicated, the materials to be provided under this Specification shall be 

the products of manufacturers regularly engaged in the production of all such items and 

shall be the manufacturer's latest design. The products shall conform to the applicable 

standards of UL and NEMA, unless specified otherwise. International Electrotechnical 

Commission (IEC) standards are not recognized. Equipment designed, manufactured, 

and labeled in compliance with IEC standards is not acceptable. 

G. The engine generator sets shall fully comply with all current Environmental Protection 

Agency (EPA) emission regulations including, but not limited to, the New Source 
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Performance Standards (NSPS) for stationary and non-road generator sets. The engine 

generator set(s) shall meet the EPA new source performance requirements required at 

the time the engine generator set(s) submittal is approved by the Engineer. Engines 

manufactured previous to the submittal approval date that do not meet the current 

regulated emissions levels are not acceptable. 

H. Reference Section 26 05 00 – Basic Electrical Requirements, Section 26 05 19 – Low-

Voltage Conductors and Cables, Section 26 27 26 – Wiring Devices, Section 26 05 53 – 

Identification for Electrical Systems, Section 26 23 00 – Low Voltage Switchgear, 

Section 26 36 23 – Automatic Transfer Switches, and Section 26 24 16 – Panelboards. 

1.03 CODES AND STANDARDS  

A. The packaged engine-generator system shall comply with the following Codes and 

Standards as a minimum: 

1. NEMA MG1 – Motors and Generators.  

2. NEMA MG2 – Safety Standard for Construction and Guide for Selection, 

Installation and Use of Motors and Generators.  

3. ISO STD 8528 – Reciprocating Internal Combustion Engines.  

4. ISO STD 3046 – Performance Standard for Reciprocating Internal Combustion 

Engines.  

5. NFPA 30 – Flammable and Combustible Liquids Code.  

6. NFPA 37 – Standard for Installation and use of Stationary Combustible Engine and 

Gas Turbines.  

7. Massachusetts Electrical Code  

8. NFPA 70E – Standard for Electrical Safety in the Workplace  

9. NFPA 110 – Standard for Emergency and Standby Power Systems.  

10. UL 508 – Industrial Control Equipment.  

11. EGSA – Electrical Generating Systems Association.  

12. UL 2200 – Stationary Engine Generator Assemblies 

13. ANSI C57 – Dry-Type Transformers.  

14. UL 142 – Steel Aboveground Tanks for Flammable and Combustible Liquids.  

15. UL 1236 – Standard for Battery Chargers for Charging Engine Starter Batteries.  
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1.04 SUBMITTALS 

A. In accordance with the procedures and requirements set forth in the General Conditions 

and Section 01 33 00 – Submittal Procedures, the Contractor shall obtain from the 

equipment manufacturer and submit the following:  

1. Shop Drawings 

2. Spare Parts List 

3. Reports of Certified Shop and Field Tests 

4. Operation and Maintenance Manuals 

5. Manufacturer's Field Start-up Report 

6. Manufacturer's Representative's Installation Certification 

B. Each submittal shall be identified by the applicable Specification Section. 

1.05 SHOP DRAWINGS 

A. Each submittal shall be complete in all respects, incorporating all information and data 

listed herein and all additional information required for evaluation of the proposed 

equipment's compliance with the Contract Documents. 

B. Partial, incomplete or illegible submittals will be returned to the Contractor without review 

for resubmittal.  

C. Shop drawings for each engine-generator set shall include but not be limited to: 

1. A Compliance, Deviations, and Exceptions (CD&E) letter. If the shop drawings are 

submitted without this CD&E letter, the submittal will be rejected. The letter shall 

include all comments, deviations and exceptions taken to the Drawings and 

Specifications by the Contractor AND Equipment Manufacturer/Supplier. This letter 

shall include a copy of this Specification Section. In the left margin beside each 

and every paragraph/item, a letter “C”, “D”, or “E” shall be typed or written in. The 

letter “C” shall be for full compliance with the requirement. The letter “D” shall be 

for a deviation from the requirement. The letter “E” shall be for taking exception to 

a requirement. Any requirements with the letter “D” or “E” beside them shall be 

provided with a full typewritten explanation of the deviation/exception. Handwritten 

explanation of the deviations/exceptions is not acceptable. The CD&E letter shall 

also address deviations, and exceptions taken to each Drawing related to this 

Specification Section. 

2. Manufacturers printed specification sheets showing critical engine and generator 

set specifications including the following: 

a. Dimensions, and weights  
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b. Guaranteed fuel consumption at 25%, 50%, 75% and 100% of full rated load  

c. Engine bhp available  

d. Brake Mean Effective Pressure (BMEP) 

e. Engine jacket water heat rejection  

f. Exhaust flow rate and temperature at 100% of rated load  

g. Ventilation and combustion air requirements  

h. Exhaust backpressure limitation  

i. Liquid refill capacities  

j. Voltage regulation characteristics  

k. Guaranteed noise levels  

3. Alternator technical electrical data, including, but not limited to: 

a. Alternator efficiency at 50%, 75%, and 100% load 

b. Telephone Interference Factor (TIF)  

c. Harmonic waveform distortion  

d. Type of winding insulation and generator temperature rise  

e. Per unit subtransient impedance X’’ and X/R ratios for positive, negative, and 

zero sequences 

f. Transient reactance (Xd’) 

g. Synchronous reactance (Xd) 

h. Sub transient time constant (Td’’) 

i. Transient time constant (Td) 

j. DC time constant (Tdc) 

k. Decrement curve 

4. Manufacturer’s printed warranty statement of the engine and generator set 

showing single source responsibility by the engine manufacturer. 

5. Generator control panel equipment and features. Include a written explanation of 

the auto start/stop logic and operation. 
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6. Engine-generator set and accessory product data sheets including, but not limited 

to, the following:  

a. Alternator strip heater 

b. Radiator 

c. Seismically rated vibration isolators 

d. Flexible exhaust coupling 

e. Exhaust silencer 

f. Batteries 

g. Battery charger 

h. Engine manufacturer’s shutdown contactors 

i. Jacket coolant heater 

j. Fuel cooler 

k. Fuel tank(s) and pump(s) 

l. Fuel level devices 

m. Output circuit breaker and trip unit 

n. Conduit 

o. Wire and Cable 

p. Wiring Devices 

q. Lighting 

r. Panelboards/combination power unit 

s. Fuel polishing system 

7. Standard dealer preventative maintenance contract for review and possible 

adoption under a separate contract. Dealer shall have existing contracts and 

personnel and contractual detailed performance information available.  

8. Normal operating ranges for systems temperature, pressure and speed. 

9. Manufacturer's part number for the engine and generator operation guide, parts 

book, service manual, warranty policy, and installation guide. 
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10. Location of other similar units showing compliance with the experience 

requirements specified herein. 

11. Phone numbers of twenty-four (24) hour products support contacts and locations. 

12. Drawing showing right hand, left hand, and top views of proposed assembly; 

battery rack, isolators, exhaust silencer, conduit stub up locations, and flexible 

fittings; wiring schematics, interconnection diagrams (point to point), and written 

description of engine generator controls and alarm circuits. 

13. Control panel layout drawings and wiring diagrams. 

14. EPA Certificate of Conformity for Exhaust Emissions 

15. Drawings and specifications for base-mounted fuel storage tank with accessories 

and leak detection system.  

16. Detailed drawings showing plan, front, and side views as well as appropriate 

section views of the weatherproof, engine-generator enclosure. Include product 

data sheets for all appurtenances (e.g. exhaust fan, thermostat, lighting, switches, 

receptacles, combination power unit, etc.) to be furnished and installed in the 

enclosure. Drawings shall be of sufficient detail to assure proper installation by the 

Contractor. 

17. Detailed drawings of the portable trailer including product data sheets. 

18. Detailed drawings of the radiator mounted load bank including top, front, and side 

views. Include product data sheets for all components, power wiring diagrams, 

control panel layout drawings, and control panel wiring diagrams. Submit 

instruction manuals that include installation, operation, and maintenance 

instructions and a spare parts list. 

D. The shop drawing information shall be complete and organized in such a way that the 

Engineer can determine if the requirements of these Specifications are being met. 

Copies of technical bulletins, technical data sheets from "soft-cover" catalogs, and 

similar information which is "highlighted" or somehow identifies the specific equipment 

items the Contractor intends to provide are acceptable and shall be submitted.  

1.06 REPORTS OF CERTIFIED SHOP AND FIELD TESTS 

A. Submit two (2) certified copies of all test reports. This includes all shop tests and field 

tests. Certified shop test reports for prototype engine-generator sets are unacceptable. 

The manufacturer’s serial number for the actual engine-generator set furnished for this 

project shall appear on all test reports. 

1.07 OPERATION AND MAINTENANCE MANUALS 
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A. The Contractor shall submit operation and maintenance manuals in accordance with the 

procedures and requirements set forth in the General Conditions and Division 01. The 

manuals shall include: 

1. Instruction books and/or leaflets. 

2. Recommended spare parts list. 

3. Final as-built construction drawings included in the shop drawings incorporating all 

changes made in the manufacturing process. 

B. Manuals shall contain complete information in connection with assembly, operation, 

lubrication, adjustment, wiring diagrams and schematics, maintenance, and repair, 

including detailed parts lists with drawings or photographs identifying the parts. Manuals 

shall contain all information submitted as part of the shop drawing review process. 

1.08 SPARE PARTS 

A. Routine maintenance and adjustments shall be performed without the use of special 

tools or instruments. All spare parts as recommended by the equipment manufacturer 

shall be furnished to the Owner by the Contractor. 

B. In addition to the manufacturer recommended spare parts, the Contractor shall furnish 

the following spare parts for each engine-generator set: 

1. One (1) set of fuel oil particulate filters 

2. One (1) set of air filters 

3. One (1) set of lubrication oil filters 

4. One (1) set of fuel/water separator filters 

5. One (1) set of coolant filters 

C. The spare parts shall be packed in containers suitable for long term storage, bearing 

labels clearly designating the contents and the pieces of equipment for which they are 

intended. 

D. Spare parts shall be delivered at the same time as the equipment to which they pertain. 

The Contractor shall properly store and safeguard such spare parts until completion of 

the work, at which time they shall be delivered to the Owner. 

E. Spare parts list, included with the shop drawing submittal, shall indicate specific sizes, 

quantities, and part numbers of the items to be furnished. Terms such as "1 lot of 

packing material" are not acceptable. 
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F. Parts shall be completely identified with a numerical system to facilitate parts inventory 

control and stocking. Each part shall be properly identified by a separate number. Those 

parts which are identical for more than one size, shall have the same parts number. 

G. The dealer shall have sufficient parts inventory to maintain over-the-counter availability 

of at least 90% of any required part and 100% availability within 48 hours. 

1.09 IDENTIFICATION 

A. The engine-generator set shall be identified with the identification name/number 

indicated on the Drawings. A nameplate shall be securely affixed in a conspicuous place 

on the generator main circuit breaker or output termination box enclosure. Nameplates 

shall be as specified in Section 26 05 53 – Identification for Electrical Systems. 

1.10 WARRANTY TERMS 

A. The manufacturer's and Dealer's warranty shall in no event be for a period of less than 

four (4) years or five hundred (500) hours of operation, whichever comes first, from date 

of delivery of equipment to the project site and shall include repair labor, travel expense 

necessary for repairs at the jobsite, and expendables (lubricating oil, filters, coolant, and 

other service items made unusable by the defect) used during the course of repair. 

Submittals received without written warranties as specified shall be rejected in their 

entirety.  

B. Provided warranty shall cover all equipment included in the scope of supply. This 

warranty shall include, but is not limited to, the following: 

1. Engine-generator set and respective auxiliary equipment 

2. All controls for the engine-generator set 

C. Batteries shall be provided with two (2) year full replacement guarantee, and a 48-month 

pro-rated replacement schedule thereafter. 

1.11 OIL SAMPLING KIT 

A. The generator set supplier shall provide an oil sampling analysis kit which operating 

personnel shall utilize for scheduled oil sampling. All equipment needed to take oil 

samples shall be provided in a kit and shall include the following: 

1. Sample extraction gun 

2. Ten (10) Bottles 

3. Ten (10) Postage-paid mailers 

4. Written instructions 
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B. An additional oil sampling kit shall be made available to the Owner to continue the 

sampling when the above specified kit has been depleted. All kits in addition to that 

specified above shall be at an additional cost to the Owner, if the Owner desires to 

continue the sampling service. 

1.12 PREVENTIVE MAINTENANCE AGREEMENT 

A. The engine/generator set supplier shall provide a preventive maintenance agreement 

using qualified factory trained service personnel, for a period of 2-year minimum. Provide 

all recommended fluids, dealer labor, travel labor and travel mileage to complete the 

suggested preventive maintenance as defined in the manufacturer’s Operation and 

Maintenance Manual and as listed below. All parts shall be new and provided by the 

generator manufacturer. The maintenance agreement shall include the following as a 

minimum: 

1. Check oil level, check oil pressure safety shutdown switches, complete an oil 

sample analysis, check oil pressure and gauges, and inspect the system for leaks. 

Change oil and oil filter if required. 

2. Check coolant level, inspect/replace cooling system hoses, check high/low 

temperature alarms and shutdowns, inspect radiator, inspect fan and fan belts 

(tighten or replace as required). Flush coolant system and replace coolant if 

required. 

3. Inspect the fuel system including fuel pumps and tank(s), check fuel pressure, 

inspect fuel filters and replace if required, and check for water in fuel storage tank. 

4. Check the battery and battery charging system including a voltage test, check and 

clean battery terminals, check and inspect engine starting system. 

5. Inspect and test the generator, check bearing grease and add grease if required, 

check terminations, and complete a generator winding insulation resistance (i.e. 

megger test). 

6. Check engine control system including overspeed alarms and shutdowns, 

overcrank alarm, engine starter, circuit breaker and fuses, and test and adjust 

engine governor. 

7. Check and the engine air intake and exhaust systems for leaks and damage. 

Check air filter and replace if required. 

8. Test automatic transfer switch. Check all indicating lights and replace as required. 

9. Inspect all components of the generator enclosure including, but not limited to, 

lights, louvers, fans, doors, etc. 

PART 2 – PRODUCTS 
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2.01 MANUFACTURERS 

A. The equipment covered by this Specification is intended to be standard equipment of 

proven performance as manufactured by reputable concerns. Equipment shall be 

designed, constructed and installed in accordance with the best practices of the trade, 

and shall operate satisfactorily when installed as shown on the Drawings.  

B. Consideration will be given only to the equipment of those manufacturers who have 

furnished comparable size diesel engine-generator sets for at least two (2) similar 

installations that have been in regular successful operation for not less than five (5) 

years. 

C. The engine-generator set manufacturers shall be Cummins, Caterpillar, MTU Onsite 

Energy, or Kohler. No substitutions shall be permitted. The engine-generator set 

manufacturer and/or dealer shall be responsible for the entire engine-generator package 

including the engine-generator set with all accessories and equipment specified herein 

and all other devices required for a complete and operable system. 

2.02 GENERAL DESCRIPTION 

A. The engine-generator set shall be rated as specified herein and as indicated on the 

Drawings. It shall have the capability to operate at its rating for the duration of any power 

outage with all accessories including engine running devices, silencer, radiator, cooling 

fans, fuel system, and all appurtenances complete as it would be installed in the field. 

The Contractor shall note and take appropriate action regarding the intended operation 

of the engine-generator sets while connected to motor driven loads controlled by 

variable frequency drives (VFDs). 

2.03 ENGINE 

A. The engine shall be diesel, 4 cycle, radiator cooled, and shall be turbocharged having an 

operating speed of 1800 RPM. Engine shall operate on ASTM D-975 Grade No. 2D S15 

ultra-low sulfur diesel fuel. Engines requiring any other fuel type are not acceptable. 

B. The engine will not be acceptable if the design is a conversion of a naturally aspirated 

engine to which a turbo-blower has been attached, unless the engine is certified by the 

manufacturer as having been analyzed and redesigned with ample provisions for 

increased stresses and bearing or heat loads due to increased pressures and rate of 

heat liberation. 

C. Brake mean effective pressure (BMEP) shall not exceed XXX psi at rated load. Brake 

Horsepower (BHP), and Engine-Generator efficiency shall conform with ASME, IEEE 

and NEMA standards that electrical energy delivered by the machine is within the 

minimum certified guaranteed fuel oil consumption rate and evidence that these 

parameters have been met shall be furnished. 

D. Only engine manufacturers' standard ratings shall be acceptable. No dealer special 

ratings will be acceptable. 
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E. The specified standby kW rating shall be for continuous electrical service during 

interruption of the normal utility source, per NEMA standards.  

F. Engine speeds shall be governed by an electronic isochronous governor that will sense 

generator speed and provide accurate load transient correction capability at less than 

0.5 percent regulation, from no load to full load generator output.  

2.04 ALTERNATOR 

A. The alternator shall conform to NEMA and IEEE standards and be rated as indicated on 

the Drawings. The alternator shall have a UL 2200 Listing. The alternator shall be 

brushless, salient pole, 2/3 pole pitch and synchronous for operation at 480VAC, wye 

connected, as indicated on the Drawings. The alternator shall be capable of delivering 

XXXX SkVA (minimum) at an instantaneous voltage dip of no more than 20% voltage 

drop. 

B. Laminations and windings shall be designed for minimum reactance, low voltage 

waveform distortion and maximum efficiency. 

C. The main stator coils shall be form wound. Insulation shall be Class H with a 

temperature rise of no more than 125 degrees C according to NEMA standards. The 

insulation system shall be made of epoxies and polyesters which are inorganic 

compounds and shall prevent fungus growth. 

D. The rotor shall be dynamically balanced and include amortisseur windings to minimize 

voltage deviations and heating effects under unbalanced load conditions. 

E. Radio interference suppression (both directions) shall be provided in accordance with 

NEMA and IEEE Standards. 

F. The alternator shall have a brushless, permanent magnet generator (PMG) excitation 

support system to provide input to the automatic voltage regulator to enable the 

alternator to support 300% of rated current for 10 seconds to allow fault clearing.  

G. Waveform deviation shall not exceed 5% from true sine wave. The transient response 

from no load to full load in one step of the engine-generator set shall not exceed a 

voltage dip of 35%, a frequency dip of 20%, and shall recover to complete steady state 

performance within 12 seconds for both voltage and frequency. The transient response 

from full load to no load in one step shall not exceed a voltage overshoot of 7% and shall 

recover to steady state performance within 3 seconds. Transient performance shall be in 

accordance with ISO 8528.  

H. The Telephone Influence Factor (TIF) shall be less than 50. 

I. The voltage regulator shall be an adjustable, solid-state, three-phase RMS sensing, 

volts/hertz type. Voltage regulation shall be a minimum of +/-0.25% from no load to 

continuous rating. The voltage regulator shall provide +/-10% voltage adjustment. The 

voltage regulator shall be located within the engine control panel. 
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J. An alternator mounted strip heater shall be furnished and installed as part of the system. 

The strip heater shall be energized to prevent condensation when the engine generator 

set is not running. 

K. Alternator outputs shall be certified by an independent testing laboratory. Certified test 

reports by the alternator manufacturer shall be submitted for approval showing 

compliance with the requirements of the Specifications. 

2.05 CONTROLS 

A. Engine generator monitoring and controls shall be mounted in a single NEMA 1 

(gasketed) dust-tight enclosure. A suitable accessible terminal strip having all wires 

properly identified shall be furnished within the enclosure. The control panel shall be 

mounted at a height of 4'-8" measured from the center of the panel to the equipment pad 

or enclosure floor. 

B. The control panel shall accept a dry contact input for engine starting from remote 

locations. The starting and stopping of the engine-generator set shall be initiated through 

the control panel only. When the engine starts, starting control shall automatically 

disconnect cranking controls. Four (4) cranking cycles of 10 seconds "ON", 10 seconds 

"OFF" shall be provided. The starting controls shall prevent re-cranking for a definite 

time after source voltage has been reduced to a low value, or the four (4) cranking 

cycles have been reached without a successful start. The automatic engine starting 

controls shall use industrial rated control type elements throughout, and controls shall 

have the capability to operate at 50% battery voltage. 

C. Speed sensing shall be provided to protect against accidental starter engagement with a 

moving flywheel. Battery charging alternation output voltage is not acceptable for this 

purpose. 

D. A UL 489 Listed generator/exciter field circuit breaker with shunt trip device shall be 

furnished and installed as part of the engine generator set. Shunt trip shall be activated 

upon engine-generator fault conditions. 

E. Engine generator monitoring and control shall be provided using a microprocessor-

based control panel complete with an LCD display. The devices necessary for automatic 

starting shall be on the engine and in the engine control panel   Generator output 

frequency and voltage shall be adjustable through the control panel keypad.  The 

following hardware (minimum) shall be provided on the front of the control panel; the use 

of the LCD display and keypad to accomplish the same function is not acceptable: 

1. Engine control mode switch or pushbuttons (Run-Off-Auto) 

2. Large, red emergency stop pushbutton 

F. The following parameters (minimum) shall be shown on the LCD display or otherwise be 

indicated at the control panel: 
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1. Engine oil pressure 

2. Coolant temperature 

3. Generator output voltage 

4. Generator output current 

5. Generator elapsed run time 

6. Generator output frequency 

7. Engine run 

8. Engine fail 

9. Low coolant temperature 

10. Pre-high engine temperature  

11. Pre-low fuel level 

12. Engine speed (RPM) 

G. The following events (minimum) shall cause an immediate shutdown of the engine-

generator set if it is operating or prevent starting if it is not operating. The specific event 

that causes the shutdown/prevents starting shall be shown on the LCD display or 

otherwise be indicated at the control panel. A reset shall be required to clear the fault 

and allow the unit to operate: 

1. Engine coolant high temperature 

2. Engine low oil pressure 

3. Low fuel level 

4. Engine overspeed 

5. Engine overcrank 

6. Engine tried to start but failed 

7. Low coolant level 

H. The generator control panel shall have a communication port capable of transmitting all 

available engine-generator set data via Modbus RTU protocol.  

I. The generator control panel shall have Form C dry contacts rated 5A (minimum) at 

120VAC/24VDC for the following signals: 
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1. Engine coolant high temperature 

2. Engine low oil pressure 

3. Pre-low fuel level 

4. Low fuel level 

5. Engine overspeed 

6. Engine overcrank 

7. Engine tried to start but failed 

8. Low coolant level 

9. Engine fail 

10. Engine run 

J. The normally closed (NC) contacts for all of the above signals (except engine run and 

Pre-low fuel level) shall be wired in series to provide a common "Generator System 

Failure" alarm for remote indication. Other contacts shall also be wired as a part of this 

alarm as specified elsewhere herein. 

2.06 OUTPUT CIRCUIT BREAKERS 

A. A main line circuit breaker as specified herein and sized as indicated on the Drawings 

shall be installed as a load circuit interrupting and protection device in a NEMA 1 

(gasketed) dust-tight enclosure. Circuit breaker shall be UL 489 Listed and shall have an 

interrupting rating that is at least 10% greater than the maximum short circuit current 

available from the generator. Circuit breaker shall be 100% rated where indicated on the 

Drawings. 

B. The circuit breaker shall be provided with an adjustable electronic trip unit. The trip unit 

shall be provided with adjustable long-time, short-time, ground fault, and instantaneous 

settings. It shall operate both manually for normal operation and automatically for 

protection against overload or short circuits. Generator/exciter field circuit breakers are 

not acceptable for this service. 

2.07 ENGINE ACCESSORIES 

A. Furnish and install the engine with all accessory equipment and appurtenances which 

are required for proper operation, including the following: 

1. Heavy duty dry type air filter with restriction indicator 

2. Heavy duty lubricating oil filter, bypass type, with replaceable absorbent-type 

elements 

La
st

 M
od

ifi
ed

: 0
2/

28
/2

02
4 

at
 1

0:
41

A
M

 E
S

T



 

90398-004/February 2024 26 32 13-15  Engine Generators 

3. Lubricating oil cooler, water cooled 

4. Heavy duty fuel oil filter, spin-on, with non-replaceable absorbent-type elements 

5. Fuel oil fuel/water separator 

6. Heavy duty crankcase vapor coalescer 

7. Radiator mounted fuel cooler to cool recirculated fuel before it is re-deposited into 

the fuel tank as recommended by the manufacturer. 

2.08 MOUNTING 

A. Couple the engine and generator together through a flexible, non-backlash type, all 

metal coupling which overcomes all normal misalignment stresses and transmits full 

engine torque with ample safety factor. Also provide flexible connections for piping 

connections. 

2.09 COOLING SYSTEM 

A. Provide a radiator manufactured of a non-corrosive material mounted on the engine. The 

radiator core shall be coated with a corrosion resistant coating. Corrosion resistant 

coating shall be a corrosion resistant baked phenolic coating or similar.  

B. Connect the radiator to the engine internal cooling system with flexible piping. Furnish 

appropriately sized coolant expansion tank for the cooling system. 

C. The engine shall be cooled through a radiator sized to continuously maintain safe 

operation at full load and at 105°F outside ambient air with 50% ethylene glycol coolant. 

A blower type fan and low noise fan drive and controls shall be furnished. The fan and all 

rotating members and drive belts shall be guarded and meet OSHA standards. Proof of 

105°F ambient temperature capability shall be required. 

D. Coolant 

1. After the cooling system is flushed and cleaned, provide an initial fill of coolant 

consisting of 50% ethylene glycol. An anti-corrosion treatment shall be added 

during the initial fill. 

2. The coolant shall meet the requirements of the generator manufacturer including 

corrosion inhibitors provided in the coolant to protect the engine cooling system.  

E. The engine shall be equipped with coolant heaters. Heaters shall be in accordance with 

the following:  

1. Unit mounted thermal circulation type coolant heater with coolant recirculation 

pump shall be furnished to maintain engine jacket coolant temperature as 

recommended by manufacturer in an ambient temperature of minus 20°F. The 

heater shall be 480 VAC, 60 hertz, 3-phase, thermostatically controlled.  
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2. The heater shall be of sufficient capacity to keep the coolant at a suitable 

temperature for trouble-free starting.  

3. Each heater shall be provided with a suitable contactor to automatically disconnect 

the heater when the engine is started.  

F. The radiator and/or fan shall be increased in size, as required, to provide cooling of the 

radiator mounted load bank. 

2.10 ENGINE STARTING AND CHARGING SYSTEM 

A. Engine starting batteries shall be sealed, lead-acid type, rated 12 volts, wired for 12V or 

24V starting. Starting batteries shall have adequate capacity for rolling the engine for 

five (5), ten (10) second cycles without starting, and then operating the control devices in 

the local generator controls for two (2) hours. The batteries shall be mounted on a 

suitable non-corrosive rack which is provided with a battery heating pad that operates at 

120VAC or 208VAC. Batteries shall have battery cables with lugs and shall be provided 

with lugs for connection to the battery charger.  

B. Battery charger shall be a U.L. 1236 Listed, automatic, solid-state battery charger, 10 A 

(min.) current limited output, 2% voltage regulation, 10% line voltage variation, 

automatic float equalizing system, DC voltmeter, and DC ammeter. Provide a Form C 

unpowered (dry) contact to indicate a low battery alarm condition.  

C. In addition, the engine shall be provided with an engine battery charging alternator that 

automatically charges the starting batteries during engine operation. 

2.11 EXHAUST SILENCER 

A. Furnish and install an exhaust silencer. Silencers shall be of critical type and sized to 

produce a high degree of silencing. Reference the sound attenuation requirements 

specified herein. 

B. Silencer shall be mounted within or exterior to the generator enclosure dependent on 

generator size and manufacturers standards. Silencers mounted on the outside of the 

enclosure shall be 316 stainless steel construction on its interior and exterior. Silencers 

mounted within the generator enclosure shall be painted steel and insulated using a 

calcium silicate material covered by a brushed aluminum skin. 

C. Connect the silencer to the engine exhaust manifold with a high corrosion and 

temperature resistant stainless steel flexible convoluted exhaust pipe. Use flange-type 

connections. Provide a taper-cut tail pipe complete with rain cap to exhaust the gases to 

the atmosphere. The silencer system shall be designed, furnished, and installed to 

prevent moisture and condensation from corroding the silencer. All exterior components 

of the exhaust system shall be made of 316 stainless steel. 

D. The silencer (if installed inside), exhaust piping, and expansion fittings, including 

collector box, shall be completely covered with a removable insulation blanket in order to 
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protect operating personnel and to reduce noise. Insulation shall be of composite 

fiberglass and stainless steel construction capable of withstanding 1200°F continuously. 

The insulation blankets shall be tailored and custom fabricated to fit the contours of the 

manifolds. Average weight of the insulating blanket shall be 1.5 psf. Insulation shall 

conform to MIL-1-16411D, Type II and shall be custom fabricated to fit the contours of 

the components.  

2.12 WIRING 

A. Furnish and install internal wiring in the engine-generator set. All internal wiring between 

the generator and engine-generator control panel, the on-board power source and all 

accessories shall be provided.  

2.13 BASE MOUNTED FUEL TANK 

A. The generator set shall be supplied with a U.L.-142 listed base mounted fuel tank of 

sufficient capacity to operate the engine-generator set at full load for a minimum of 72 

hours. The tank, painted in a color as selected by the Owner, shall be fabricated from 

steel with a rupture basin and leak detection system. The alarm and indicator for the leak 

detection shall be mounted adjacent to the generator control panel and a contact for 

remote indication of a fuel leak condition shall be provided. This contact shall be wired 

as part of a common "Generator System Failure" alarm. 

B. A level device shall also be furnished and installed to provide a local (generator control 

panel) and remote indication of pre-low fuel tank level and low fuel tank level. The pre-

low fuel tank level shall activate a set of dry contacts for remote alarm indication. The 

low fuel tank level alarm shall shut down the engine to prevent the fuel level from 

dropping below the fuel pickup piping in the fuel tank. The pre-low fuel level alarm shall 

activate when only 6 hours of fuel for full load operation remains in the fuel tank. The 

remote low fuel tank level alarm shall be wired separate from the "Generator System 

Failure" alarm. A separate level device shall be furnished and installed to provide an 

analog remote indication of the fuel level in the tank. Level device shall have a 4-20mA 

output. 

C. The tank shall be supplied with all necessary fuel supply, return, vent, and fill fittings and 

a fuel level gauge. The lockable fill port and level gauge shall be easily accessible from 

outside the enclosure. Provide a valve that automatically closes the fuel fill inlet when 

the tank level reaches 95% of its capacity. The vent line shall be piped to the outside 

and be equipped with a fill whistle. Four (4) spare 2-inch (minimum) ports shall be 

provided on top of the tank for future use, two (2) on each long side of the generator. 

D. The underside of the tank shall not be in contact with the mounting surface (concrete 

pad). 

E. The tank shall be equipped with an immersion heater to keep the fuel at the inlet to the 

engine within an acceptable temperature range. The heater shall be wired for operation 

on a 208 VAC, single-phase, 60 hertz power source. 
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F. Fuel tank shall be equipped with necessary hardware and penetrations to interface with 

the fuel polishing system specified herein. 

2.14 WEATHERPROOF ENGINE - GENERATOR ENCLOSURE 

A. Furnish and install an outdoor, weather-protective housing. The housing shall be 

furnished complete with a full sub-base floor resulting in complete enclosure. The 

enclosure shall be factory-assembled to the engine-generator set base and radiator 

cowling. Lifting eyes shall be provided. Housing shall provide ample airflow for generator 

set operation. The housing shall be constructed of 12-gauge (minimum) aluminum or 14 

gauge (minimum) galvanized steel, reinforced to be vibration free in the operating mode. 

The housing shall have hinged side-access doors and rear control panel access door. 

Each door shall have at least two latch-bearing points. All doors shall be lockable. All 

steel sheet metal shall be primed for corrosion protection and finish painted in a color as 

selected by the Owner. Roof shall be peaked to allow drainage of rain water. Unit shall 

have sufficient guards to prevent entrance by small animals. Batteries shall fit inside 

enclosure and alongside the engine (batteries under the generator are not acceptable). 

Unit shall have engine coolant and oil drains piped to outside the unit to facilitate 

maintenance. Each drain line shall have a valve located near the fluid source. 

B. Provide walk-around access within the enclosure. Access shall be two feet (minimum) 

measured from the outermost engine generator component or four feet from the rails, 

whichever is greater. Interior height from the sub-base floor to the ceiling shall be 84” 

minimum. Doors shall have panic hardware and height shall be 72”, minimum. “Skin-

tight”, “reach in”, or “Drop-over” housings are not acceptable. 

C. Enclosure shall be sound attenuated to provide sound level as specified herein. 

D. The enclosure shall be furnished with a combination power unit as specified herein. This 

unit shall serve as the power distribution panel for all accessories specified herein and 

indicated on the Drawings (e.g. alternator mounted space heater, battery charger, leak 

detection system, etc.) that require “shore power”. The enclosure manufacturer shall 

furnish and install conduit and wire necessary to provide the power from the unit to all 

accessories.  

1. The combination power unit shall be a combination of a dry type transformer and a 

lighting panelboard. Combination power unit shall be 30kVA minimum, or larger as 

required to serve all loads. Combination power unit shall be 208/120V to provide 

both 3 phase and single-phase power. The transformer and panelboard shall be as 

specified in Section 26 24 16 – Panelboards. Combination power units shall be 

suitable for the environment in which they are installed. 

E. All hardware (nuts, bolts, screws, washers, etc.) that is installed on the exterior of the 

generator enclosure shall be stainless steel. Galvanized steel hardware is not 

acceptable.  

F. Aluminum stairs and aluminum handrail shall be furnished at each door. The aluminum 

stairs shall be as specified in Specification Section 05 51 00 – Metal Stairs. The 
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aluminum handrail shall be as specified in Section 05 52 00 – Handrails and Railings. 

The Contractor shall extend the generator concrete pad as necessary to accommodate 

the installation of the aluminum stairs. 

G. Linear LED lighting shall be provided in sufficient quantity to maintain 20 foot-candles of 

illumination at floor level and shall be suitable for operation in cold weather. Compact 

fluorescent lighting fixtures are not acceptable. Interior lighting shall be controlled by 3-

way light switches located at each door. Reference Section 26 27 26 – Wiring Devices. 

H. Convenience receptacles shall be furnished at each door within the enclosure. 

Receptacles shall be 125V, 20A, UL 943 Listed, GFCI, two-pole, three wire grounded 

type. Reference Section 26 27 26 – Wiring Devices. 

I. Conduit and wire shall be in accordance with Sections 26 05 33.13 – Conduit for 

Electrical Systems and Section 26 05 19 – Low-Voltage Conductors and Cables, 

respectively. 

J. All air intake louvers shall be furnished with rain guards or designed to eliminate water 

intrusion to the interior of the enclosure when the generator is operating at full load 

(maximum airflow) during rain events. 

2.15 SOUND ATTENUATION 

A. Extreme care shall be exercised in providing equipment for and setting the engine-

generator in place to guard against excessive noise transmission and vibrations. Fasten 

to the underside of the skids seismically-rated spring type isolators.  

B. The engine-generator enclosure shall be designed, furnished, and installed to reduce 

source noise to 78 dB(A) as measured at seven (7) meters from the enclosure. 

2.16 FUEL POLISHING SYSTEM 

A. A fuel polishing system shall be provided at an easily accessible location within each 

engine-generator set enclosure to filter particles and water from the fuel. The fuel 

polishing system shall filter no less than [300] gallons per hour, and shall operate from a 

208VAC, single phase power source.  

B. The fuel polishing system shall have easily replaceable filter elements and have a valve 

and connection point for a hose to transfer fuel from the base mounted tank to another 

container. The filtration system shall consist of no less than five (5) stages. 

C. The fuel polishing system shall be provided with an integral controller that controls the 

operation of the system. The controller shall operate from the same power supply used 

for the pump. The controller shall be UL Listed and shall be comprised of a 

programmable logic controller (PLC), touch screen interface, motor starter, terminal 

blocks, and all required circuit protective devices. The controller shall be provided in a 

NEMA 3R enclosure with integral thermostatically controlled strip heater. The controller 

shall allow the duration and frequency of fuel polishing activity to be set. The controller 
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shall have a normally open dry contact output to indicate general alarm status. The 

following parameters shall be monitored by the controller: 

1. Motor overload 

2. Low flow 

3. System pressure 

4. Water level 

5. Replacement needed for each filtration stage 

6. Strainer vacuum 

D. All required pipe connections, valves, piping, and other plumbing appurtenances shall be 

furnished as required for a complete and operable system. Vendor shall install the fuel 

polishing system in accordance with all manufacturer’s instructions and shall locate it 

within each enclosure to not limit access to regular maintenance activities such as filter 

replacement and fluid changes. 

PART 3 – EXECUTION 

3.01 INSTALLATION 

A. The standby generator system shall be furnished and installed as indicated on the 

Drawings and as recommended by the equipment manufacturer. 

B. The initial filling of the fuel storage tank shall be provided by the Contractor. Fuel tank 

shall be filled to its full capacity. At the conclusion of all field testing, the Contractor shall 

fill the fuel storage tank back to its full capacity. Fuel shall be ultra-low sulfur diesel 

Grade No. 2D S15 in accordance with ASTM D-975. Fuel shall be new and free from 

contaminants and water. 

3.02 SERVICES OF MANUFACTURER'S REPRESENTATIVE 

A. The Contractor shall provide the services of a qualified generator manufacturer's factory-

trained technical representative who shall adequately supervise the installation and 

testing of all equipment furnished under this Contract. The manufacturer's representative 

shall certify in writing that the equipment has been installed in accordance with the 

manufacturer's recommendations. No further testing or equipment startup may take 

place until this certification is accepted by the Owner. 

B. The manufacturer’s technical representative shall perform all startup and field testing of 

the generator assembly as specified herein. 

C. The Contractor shall provide training for the Owner’s personnel. Training shall be 

conducted by the manufacturer's factory-trained representative who shall instruct 
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Owner’s personnel in operation and maintenance of all equipment provided under this 

Section. Training shall be provided for two (2) sessions of four (4) hours each. Training 

shall not take place until after the generator has been installed and tested. Training shall 

be conducted at times coordinated with the Owner and shall occur during the same 

week as the training specified in Section 26 36 23 – Automatic Transfer Switches. 

D. The services of the manufacturer's representative shall be provided for a period of not 

less than as follows: 

1. One (1) trip of two (2) working days during installation of the engine-generator set. 

2. One (1) trip of one (1) working day to perform startup of the engine-generator set. 

3. One (1) trip of two (2) working days to perform the field testing of the engine-

generator set. 

4. One (1) trip of one (1) working day to perform training as specified herein. 

5. One (1) trip of one (1) working day two (2) months before the warranty expiration 

to identify issues to be corrected under warranty. Any additional time required to 

achieve successful installation and operation shall be at the expense of the 

Contractor. 

3.03 TESTING 

A. All tests shall be performed in accordance with the requirements of the General 

Conditions and Division 1. The following tests are required: 

1. Witnessed Shop Tests 

a. The engine-generator set(s) specified in this Section shall be witness shop 

tested and inspected in accordance with the equipment manufacturer's 

standard procedures and the certified shop testing described below. The 

testing and inspection procedures shall demonstrate that the equipment 

tested conforms to the requirements specified, all other applicable 

requirements, and shall be approved by the Engineer. At least 10 days’ 

notice shall be given the Engineer prior to such tests and inspection dates. 

2. Certified Shop Tests 

a. Fully test the engine-generator set with all accessories in the manufacturer's 

plant before shipment.  

b. Record complete test data for frequency, amperes, volts, power factor, 

exhaust temperature, coolant temperature, and oil pressure. 

c. Generator load tests shall be conducted through the use of balanced, three-

phase, dry-type, reactive (0.8 power factor) load banks. Conduct a 
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continuous run test using the load bank without shutdown for the engine-

generator set under the following load conditions (in this specific order): 

1) 3 hours - full load 

2) 1 hour - 3/4 load 

3) 1 hour - 1/2 load 

4) 1 hour - 1/4 load 

d. Fuel, lubricants, and other fluids as required for the shop tests shall be 

furnished by the manufacturer. 

3. Field Tests 

a. Field tests shall be performed by the generator manufacturer’s technical 

representative. The Contractor shall obtain from the manufacturer and 

submit a detailed field test plan and procedures documenting the intended 

field test program. 

b. In the presence of the Engineer and Owner, the representative shall inspect, 

adjust, and test the entire system after installation and leave in good working 

order. Field tests specific to each generator shall be conducted after the 

entire engine-generator system is installed including, but not limited to, the 

following: diesel fuel tanks including leak detection, exhaust silencer, 

radiators, enclosures, batteries, and all other equipment included in the 

complete system. 

c. Field test the generator enclosure to ensure the enclosure performs as 

specified herein. The generator enclosure field tests shall include water tests 

to confirm the enclosure does not leak and that the air intake louvers 

eliminate water intrusion to the interior of the generator enclosure when the 

generator is operating at its full load capacity (maximum airflow). A garden 

hose shall be used to simulate falling rain for this test. Water supply and 

garden hose will be provided by the Owner for this test. 

d. Field test, as far as practicable, all control, shutdown, and alarm circuits. 

Document the successful completion of these tests as witnessed by the 

Owner and the Engineer. 

e. Generator load tests shall be conducted through the use of balanced, three-

phase, dry-type, resistive (1.0 power factor) load banks. Conduct a 

continuous run test using the load bank without shutdown for the engine-

generator set under the following load conditions (in this specific order) and 

in the presence of the Owner and Engineer: 

1) 5 hours, full load  
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2) 1 hour, 3/4 load 

3) 1 hour, 1/2 load 

4) 1 hour, 1/4 load 

f. Record complete test data for frequency, amperes, volts, power factor, 

exhaust temperature, coolant temperature, and oil pressure every 15 

minutes during the continuous run test. If any failures, malfunctions, and/or 

shutdowns occur during this test, the problems shall be fixed and the test 

shall be restarted. The test shall not be considered complete until the 

generator has operated without any shutdowns for the required consecutive 

hours under the conditions listed above. 

g. After successful completion of the load bank tests, the generator system 

shall then be operated for a minimum of four (4) hours with facility loads 

during a time period when the plant is operating at average demand. The 

same data shall be recorded at 15-minute intervals for this load test as for 

the load bank test. 

h. It is the intent that the tests above take place utilizing facility loads. If the 

system cannot be fully loaded as required by the facility loads, the 

manufacturer shall connect a reactive load bank to a spare circuit breaker in 

the switchgear as needed to test the system under the loads described 

above. If any failures, malfunctions, and/or shutdowns occur during any of 

the transfer tests listed above, the problems shall be fixed and the test shall 

be restarted. Each test shall not be considered complete until the 

generator/switchgear system has performed the required number of 

transfers consecutively without any failures or malfunctions. During the 

transfer testing above, the loads shall remain on the utility or generator 

source for at least five (5) minutes in between transfers. 

i. All fuel, lubricants, and other fluids required to complete all field tests shall 

be paid for by the Contractor. 

4. Oil Sampling and Analysis 

a. The Contractor shall collect a sample of engine oil from each engine for 

analysis after the start-up and testing has been successfully completed. The 

oil samples shall be analyzed at an independent laboratory that is not a part 

of the engine supplier's facility. Immediate notification of results shall be 

provided to the Owner when the analysis shows any critical reading. 

b. The sampling method shall be of the atomic absorption spectrophotometry 

method and be accurate to within a fraction of one part per million for the 

following elements: 

1) Iron 
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2) Chromium 

3) Copper 

4) Aluminum 

5) Silicon 

6) Lead 

c. The sample shall also be tested for the presence of water, fuel dilution, and 

coolant. 

3.04 FIELD ADJUSTMENTS 

A. The circuit breaker trip units shall be set in the field by a qualified representative of the 

manufacturer, or an outside testing company retained by the Contractor, in accordance 

with the settings designated in the coordination study. See Section 26 05 00 – Basic 

Electrical Requirements. 

3.05 PAINTING 

A. Prior to final completion of the work, all metal surfaces of the equipment shall be cleaned 

thoroughly, and all scratches and abrasions shall be retouched with the same coating as 

used for factory finishing coats. 
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DIVISION 26 

ELECTRICAL 

(FILED SUB BID REQUIRED) 

 

SECTION 26 33 53 

STATIC UNINTERRUPTIBLE POWER SUPPLY 

PART 1 – GENERAL 

1.01 FILED SUB-BID REQUIREMENTS 

A. This Section is part of the filed sub-bid for Division 26 – Electrical. See Section 26 05 00. 

1.02 THE REQUIREMENT 

A. The Contractor shall furnish, test, install, and place in satisfactory operation all 

continuous duty three phase solid state uninterruptible power systems with all spare 

parts, accessories, and appurtenances as specified herein and as shown on the 

Drawings. 

B. This specification defines the electrical and mechanical characteristics and requirements 

for a continuous-duty three-phase, solid- state UPS system for protecting loads as 

designated on the Drawings. 

C. The UPS assembly shall consist of an incoming section consisting of a dry type 

transformer, main circuit breaker and transient voltage surge suppressor. The UPS 

section shall consist of a three-phase converter, battery system, DC bus link and inverter 

section. The distribution section shall consist of a distribution panelboard and all other 

accessories as specified herein, indicated on the Drawings, and required to result in a 

complete conditioned power system. 

D. The Contractor shall obtain the packaged UPS system from one manufacturer who shall 

also manufacture the structure and major equipment components, which includes, but is 

not limited to, assemblies of panel boards, rectifier and battery charging system, 

batteries, static transfer switch, microprocessor-based controls for monitoring and 

control of the UPS, and communications interfaces. Subcontracting of wiring (i.e., from 

the dry type distribution transformer to the vendor supplied panel board) is not 

acceptable.  

E. The UPS and all appurtenances shall be assembled using NEMA rated components. 

Components designed and built to the International Electrotechnical Commission (I.E.C.) 

standards are not recognized. Equipment designed, manufactured and labeled in 

compliance with IEC standards is not acceptable. 
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F. Where applicable, the vendor shall supply whatever assistance is required to ensure that 

digital communications between the UPS system and Process Control and Information 

System (PCIS) is required. 

 

 

 

Load Description Voltage Amperes 
KVA (Power 

Factor) 
Comments 

IT/SCADA equipment  

(LP-UPS-ADM) 
480V 42 

30 
0.99 10 Minutes backup  

MOVs (LP-1-UPS-MOV-TB) 240/120V 107A 20 0.99 10 Minutes backup 

MOVs (LP-2-UPS-MOV-TB) 240/120V 107A 20 0.99 10 Minutes backup 

      

 

1.03 CODES AND STANDARDS 

A. The UPS shall be designed in accordance with the applicable sections of the current 

revision of the following codes and standards.  

1. American National Standards Institute (ANSI): 

a. ANSI C62.41 (IEEE 587)  

b. Massachusetts Electrical Code 

2. FCC Part 15, Class A 

3. National Electrical Manufacturer’s Association (NEMA) 

a. PE-1 

4. Underwriter’s Laboratories Inc. (UL) 

a. UL 1778 (The UPS shall be UL listed per UL Standard 1778). 

5. Institute of Electrical and Electronics Engineers (IEEE) 

a. IEEE Standard 1100- Recommended Practice for Powering and Grounding 

Sensitive Electronic Equipment (“The Emerald Book”). 

b. IEEE Standard 142- Recommended Practice for Grounding Industrial and 

Commercial Power Systems (“The Green Book”). 

B. All tests shall be performed in accordance with the requirements of the General 

Conditions and Division 01. The following tests are required: 

1. Witnessed Shop Tests 
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a. The UPS specified in this Section shall be witness shop tested and 

inspected in accordance with the manufacturer’s standard procedures. The 

testing and inspection procedures shall demonstrate that the equipment 

conforms to the requirements specified and shall be approved by the 

Engineer. At least 10 days’ notice shall be given to the Engineer prior to 

such tests and inspection dates. 

2. Certified Shop Tests and Reports 

a. Submit description of proposed testing methods, procedures, and apparatus. 

b. Submit notarized certified copies of all test reports. 

c. As a minimum, the entire UPS assembly shall go through a quality 

inspection before shipment. This inspection procedure shall include but not 

be limited to, the following:  

1) Physical verification that the unit meets electrical requirements 

(voltage input, voltage output, amperes, kW rating, ampere-hour of 

batteries, number of batteries, transformer connections, and correct 

number of circuits on panel board).  

2) The manufacturer shall perform an operational discharge and recharge 

test to ensure guaranteed performance. 

3) General electrical testing that includes: power circuit phasing, control 

circuit wiring, communications interface circuit wiring and device 

electrical operation. The vendor will also verify that all of the equipment 

grounding and bonding conductors are clearly marked for the 

Contractor’s use. 

4) Verification that all connectors on power and control conductors have 

been torqued to the correct values. 

5) Markings/labels including instructional type, Underwriter’s Laboratories 

(U.L.) and inspector’s stamps. 

3. Field Tests 

a. Field tests shall be performed in accordance with the procedures and 

requirements specified in the General Conditions, Division 01, and Section 

26 05 00 – Basic Electrical Requirements. 

1.04 SUBMITTALS 

A. In accordance with the procedures and requirements set forth in the General Conditions 

and Section 01 33 00 – Submittal Procedures, the Contractor shall obtain from the 

equipment manufacturer and submit the following: 
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1. Shop Drawings 

2. Operations and Maintenance Manuals 

3. Special Tools List 

4. Special Parts List 

5. Proposed Testing Methods and Reports of Certified Shop Tests. 

B. Each submittal shall be identified by the applicable Specification Section. 

1.05 SHOP DRAWINGS 

A. Each submittal shall be complete in all respects, incorporating all information and data 

listed herein and all additional information required for evaluation of the proposed 

equipment’s compliance with the Contract Documents. 

B. Partial, incomplete, or illegible submissions shall be returned to the Contractor without 

review for resubmittal. 

C. Shop drawings for each UPS system shall include, but not be limited to: 

1. Equipment specifications and product data sheets identifying all electrical ratings. 

2. Complete assembly, layout, and installation drawings with clearly marked 

dimensions. 

3. Assembled weight of units and approximate shipping weight 

4. Example equipment nameplate data sheet. 

5. Plan, front and side view drawings including overall dimensions of each UPS 

system. Identify shipping splits (if applicable) and show areas where incoming 

conductors are to be terminated on the shop drawing submittals.  

6. Internal wiring diagrams shall be provided for each power or control component. 

Each wiring diagram shall contain the following information as a minimum: 

a. A clear delineation between customer wiring and wiring furnished and 

installed by the UPS system vendor. 

b. Wiring identification and terminal numbers 

c. Wire color codes (where applicable) 

d. Location of interface via hard-wired dry contact (include contact ampere 

rating and voltage rating), analog signal wiring (where applicable), and digital 
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system communication interface (for cases where RS-232 communications 

port is connected to the Process Control System). 

7. System configuration with single line diagram. 

8. Bill of material for each UPS system component. For the items such as that the 

following items are furnished as a minimum: 

a. Bus materials of construction in the UPS panel board. 

b. Type of main and branch circuit breaker used (bolt-on) in the UPS 

panelboard. 

c. Interrupting ratings of each branch circuit and main circuit breaker used in 

the UPS panelboard. 

d. Continuous ratings and quantities of each branch circuit device connected to 

the UPS panelboard. 

e. Orientation of the phasing for the bus in the UPS panelboard 

f. A list of all hardware items such as trims, doors, etc. for the UPS panelboard 

(where applicable). 

g. A list of the transformer impedance, transformer circuit wiring, transformer 

voltages, full load secondary current, transformer wiring diagram and 

transformer connections.  

h. A list of the transformer insulation and temperature rise data. 

i. All information found on a standard transformer nameplate. 

j. All electrical ratings associated with the rectifier and inverter. 

k. All electrical ratings associated with the input circuit breaker (including 

interrupting rating, continuous current rating, and three phase voltage). 

l. An identification schedule for all panel boards/transformers that reflects the 

specific identification number shown on the drawings (e.g., LP-1, PP-2, T-3, 

etc.) 

m. Detailed calculations associated with the selection and the number of 

batteries to be provided with the UPS system based on the number of loads, 

there required current, and the proposed duty cycle. 

n. Detailed calculations associated with the selection of the appropriate 

ventilation system for the UPS components enclosed in the cabinets.  
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o. Catalog cutsheets for the batteries to be supplied with the UPS system and 

appropriate ampere-hour information. In addition, the battery submittal shall 

include the electrical ratings for the DC circuit breaker and the battery rack. 

Include DC grounding and bonding details where appropriate. 

p. All electrical ratings associated with the static bypass switch. 

q. Descriptive data associated with monitoring, control, and communications 

functions described within this Specification. 

9. Detailed discussion of correct connection of bonding conductors, equipment 

grounding conductors, and any connections made to the zero-sequence reference 

grid (if applicable as described in IEEE Standard 1100). 

10. TVSS test submittal data as outlined in the input TVSS section listed below. 

1.06 OPERATIONS AND MAINTENANCE MANUALS 

A. The Contractor shall submit operation and maintenance manuals in accordance with the 

procedures and requirements set forth in the General Conditions and Division 01. The 

manuals shall include: 

1. Instruction books and/or leaflets. 

2. Recommended spare parts list. 

3. Final as-built construction drawings included in the shop drawings any changes 

made during the fabrication process. 

4. Manuals shall include a functional description of the equipment, safety 

precautions, instructions, step-by step operating procedures and routine 

maintenance guidelines. 

1.07 TOOLS, SUPPLIES AND SPARE PARTS 

A. The UPS shall be furnished with all special tools necessary to disassemble, service, 

repair, and adjust the equipment and all spare parts as recommended by the equipment 

manufacturer. The Contractor shall furnish the following minimum spare parts for each 

UPS system: 

 

Number Required Description 

1 Set Fuses of each size provided 

1 Main Processor (if applicable) 

1 Communications Interface (if applicable) 
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B. The spare parts shall be packed in containers suitable for long term storage, bearing 

labels clearly designating the contents and the pieces of equipment for which they are 

intended. 

C. Spare parts shall be delivered at the same time as the equipment to which they pertain. 

The Contractor shall properly store and safeguard such spare parts until completion of 

the Work, at which time they shall be delivered to the Owner.  

D. Spare parts lists, included with the shop drawing submittal shall indicate specific sizes, 

quantities, and part numbers of the items to be furnished. Terms such as "1 lot of 

packing material" are not acceptable.  

E. Parts shall be completely identified with a numerical system to facilitate parts inventory 

control and stocking. Each part shall be properly identified by a separate number. Those 

parts which are identical for more than one size, shall have the same parts number.  

1.08 SERVICES OF MANUFACTURER'S REPRESENTATIVE 

A. The Contractor shall provide the services of a qualified manufacturer's technical 

representative who shall adequately supervise the installation and testing of all 

equipment furnished under this Contract and instruct the Contractor's personnel and the 

Owner's operating personnel in its maintenance and operation as outlined in Division 01 

and Section 46 00 00 – Equipment General Provisions. The services of the 

manufacturer's representative shall be provided for a period of not less than as follows: 

1. One trip of one (1) working day during installation of the equipment. 

2. One trip of one (1) working day for the setting of the protective devices. 

3. One trip of one (1) working day after acceptance of the equipment 

4. One trip of one (1) working day during the warranty period. 

B. Any additional time required to achieve successful installation and operation shall be at 

the expense of the Contractor. The manufacturer's representative shall sign in and out at 

the office of the Engineer's Field Representative on each day he is at the project. 

1.09 IDENTIFICATION 

A. Each switchgear assembly shall be identified with the identification number indicated on 

the Drawings (e.g., UPS-1, UPS-2). A nameplate shall be securely affixed in a 

conspicuous place on each switchgear assembly. Nameplates shall be as specified in 

Section 26 05 53 – Identification for Electrical Systems. 

1.10 TRAINING 

A. The Contractor shall provide training for Owner personnel. Training shall be conducted 

by the manufacturer's factory trained specialists who shall instruct Owner personnel in 
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operation and maintenance of all equipment provided under this Section. Training shall 

be in accordance with the requirements of Section 46 00 00 – Equipment General 

Provisions. 

B. Maintenance training courses for customer employees shall be available by the UPS 

manufacturer. This training is in addition to the basic operator training conducted as a 

part of the system start-up. 

C. The training course shall cover UPS theory, location of subassemblies, safety, battery 

considerations and UPS operational procedures. The course shall include AC to DC 

conversion and DC to AC inversion techniques as well as control, metering, and 

feedback circuits to the Printed Circuit Board (PCB) level. Troubleshooting and fault 

isolation using alarm information and internal self-diagnostics should be stressed 

D. Note that any training received during installation or start-up is considered incidental 

training and will not be counted as part of formal training. 

PART 2 – PRODUCTS 

2.01 MANUFACTURERS 

A. The equipment covered by these specifications is intended to be standard equipment of 

proven performance as manufactured by reputable concerns. Equipment shall be 

designed, constructed and installed in accordance with the best practices of the trade, 

and shall operate satisfactorily when installed as shown on the Drawings. A minimum of 

5 years of documented experience in UPS system design is required. 

B. It is the intent of these specifications that the UPS package be produced by a single 

manufacturer who shall be responsible for matching all components and providing 

equipment which functions together as a system.  

C. The UPS package shall be Series 600T as manufactured by Liebert, Exide equivalent or 

Chloride equivalent. 

2.02 UPS MODULE 

A. Voltage 

1. Input/output voltage specifications of the UPS shall be:  

a. Input: 240/120 volts, single-phase, 2-hot wires-plus-ground.  

b. Output: 240/120 volts, single-phase, 2-hot wires-plus-ground. 

B. Output Load Capacity: 

1. Specified output load capacity of the UPS shall be 20 kVA at 0.8 lagging power 

factor.  
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2.03 MATCHING BATTERY CABINET 

A. Battery Cells: Sealed, lead-acid, valve-regulated.  

B. Reserve Time: 10 minutes at full load, 0.8 power factor, with ambient temperature 

between 20° and 30° C.  

C. Recharge Time: to 95% capacity within ten (10) times discharge time. 

2.04 MODES OF OPERATION 

A. The UPS shall be designed to operate as an on-line reverse transfer system in the 

following modes: 

1. Normal: The critical AC load is continuously supplied by the UPS inverter. The 

rectifier/charger derives power from a utility AC source and supplies DC power to 

the inverter while simultaneously float-charging a power reserve battery. 

2. Emergency: Upon failure of utility AC power, the critical AC load is supplied by the 

inverter, which without any switching, obtains power from the battery. There shall 

be no interruption in power to the critical load upon failure or restoration of the 

utility AC source. 

3. Recharge: Upon restoration of utility AC power, after a utility AC power outage, the 

rectifier/charger shall automatically restart, walk-in, and gradually assume the 

inverter and battery recharge loads. 

4. Bypass: If the UPS must be taken out of service for maintenance or repair, or 

should the inverter overload capacity be exceeded, the static transfer switch shall 

perform a reverse transfer of the load from the inverter to the bypass source with 

no interruption in power to the critical AC load. 

2.05 PERFORMANCE REQUIREMENTS  

A. AC Inputs to UPS 

1. Voltage Configuration: single phase, 2-hot wires plus ground. 

2. Voltage Tolerance: + 10%, -25% of nominal.. 

3. Frequency: Nominal frequency +/- 5%. 

4. Power Factor: 0.90 lagging minimum at nominal input voltage and full rated UPS 

output load. 

5. Inrush Current: 800% of full load current maximum. 

6. 125% of nominal AC input current maximum. 100% of nominal for optional 

generator operation. 
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7. Input Current Walk-In: 20 seconds to full rated input current maximum.  

8. Current Distortion: 30% THD maximum at full load. An optional input filter shall be 

available to reduce input current distortion to 10% THD maximum at full load. 

9. Surge Protection: Sustains input surges without damage per criteria listed in ANSI 

C62.41-1980. 

B. AC Output, UPS Inverter  

1. Voltage Configuration: three-phase, 4-wire plus ground. 

2. Voltage Regulation:  

a. ±1% three-phase RMS average for a balanced three-phase load for the 

combined variation effects of input voltage, connected load, battery voltage, 

ambient temperature, and load power factor.  

b. ± 2% three-phase RMS average for a 50% unbalanced load for the 

combined variation effects of input voltage, connected load, battery voltage, 

ambient temperature, and load power factor.  

3. Frequency: Nominal frequency +/- 0.1%. 

4. Frequency Slew Rate: 1.0 Hertz per second maximum. Field selectable from 0.1 to 

1.0 Hz per second. 

5. Phase Displacement:  

a. ± 1 degree for balanced load.  

b. ± 3 degrees for 50% unbalanced load.  

6. Bypass Line Sync Range: +/- 0.5 Hertz. Field selectable +/- 0.5, 1.0, 3.0, 5.0 Hz. 

7. Voltage Distortion:  

a. 5% total harmonic distortion (THD) for linear loads.  

b. 3% maximum for any single harmonic.  

8. Load Power Factor Range: 0.9 leading to 0.5 lagging. 

9. Output Power Rating: Rated kVA at 0.8 lagging power factor. 

10. Overload Capability:  

a. 125% for 10 minutes (without bypass source).  
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b. 150% for 30 seconds (without bypass source).  

11. Inverter Output Voltage Adjustment: +/- 5% manual adjustment. 

12. Voltage Transient Response:  

a. 20% load step: +/- 4%  

b. 30% load step: +/- 5%  

c. 50% load step: +/- 8%  

d. Loss or return of AC input power: +/- 1%  

e. Manual transfer of 100% load: +/- 4%.  

13. Transient Recovery Time: to within 1% of output voltage within 50 milliseconds. 

14. Voltage Unbalance: balanced load to 20% unbalanced load +/- 1%, 50% 

unbalanced load +/-2%, 100% unbalanced load +/- 5%. 

15. Fault Clearing: Sub-cycle current of at least 300%. 

16. Electrical Efficiency: The unit shall be rated for an overall efficiency of 93% of full 

load (AC input to AC output efficiency). This efficiency shall include the reactive 

losses of all fans and auxiliaries. 

2.06 ENVIRONMENTAL CONDITIONS 

A. The UPS shall be able to withstand the following environmental conditions without 

damage or degradation of operating characteristics: 

1. Operating Ambient Temperature:  

a. UPS Module: 32°F to 105°F (0°C to 40°C).  

b. Battery: 77 +/- 9°F (25 +/- 5°C).  

B. Storage/Transport Ambient Temperature:  

1. -4°F to 158°F (-20°C to 70°C).  

C. Relative Humidity:  

1. 0 to 95%, non-condensing.  

D. Altitude: 

1. Operating: to 6600 ft. (2,000 meters) above Mean Sea Level. Derated for higher 

altitude applications.  
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2. Storage/Transport: to 40,000 ft. (12,200 meters) above Mean Sea Level.  

E. Audible Noise: 

1. Noise generated by the UPS under any condition of normal operation shall not 

exceed 65 dBA measured 1 meter from surface of the UPS. 

2.07 WARRANTY 

A. The Contractor shall warrant the UPS system against defects in materials and 

workmanship for 12 months after final acceptance. 

2.08 MATERIALS  

A. The maximum working voltage, current, and di/dt of all solid-state power components 

and electronic devices shall not exceed 75% of the ratings established by the UPS 

system supplier. The operating temperature of solid-state component sub-assembly 

shall not be greater than 75% of their ratings. Electrolytic capacitors shall be computer 

grade and be operated at no more than 95% of their voltage rating at the maximum 

rectifier charging voltage. 

B. Wiring practices, materials and coding shall be in accordance with the requirements of 

the Massachusetts Electrical Code. All bolted connections of bus bars, lugs, and cables 

shall be in accordance with requirements of the Massachusetts Electrical Code and 

other applicable standards. All electrical power connections are to be torqued to the 

required value and marked with a visual indicator. 

C. Provision shall be made for power cables to enter or leave from the top or bottom of the 

UPS cabinet. 

2.09 CONSTRUCTION AND MOUNTING 

A. The UPS unit, comprised of input autotransformer, rectifier/charger with input filter, 

inverter, static transfer switch, and maintenance bypass switch, shall be housed in a 

single free-standing NEMA type 1 enclosure. Cabinet doors/covers shall require a tool 

for gaining access. Casters and leveling feet shall be provided for ease of installation. 

Front access only shall be required for expedient servicing, adjustments, and installation. 

The UPS cabinet shall be structurally adequate and have provisions for hoisting, jacking, 

and forklift handling. 

B. The UPS cabinet shall be cleaned, primed, and painted with the manufacturer’s standard 

color. The UPS shall be constructed of replaceable subassemblies. Printed circuit 

assemblies shall be plug-in. Like assemblies and like components shall be 

interchangeable. 
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2.10 COOLING  

A. Cooling of the UPS shall be by forced-air. Redundant fans shall be used. Low velocity 

fans shall be used to minimize audible noise output. Fan power shall be provided by the 

UPS output. 

B. The thermal design, along with all thermal and ambient sensors, shall be coordinated 

with the protective devices before excessive component or internal cabinet temperatures 

are exceeded. 

2.11 GROUNDING 

A. The AC output neutral shall be electrically isolated from the UPS chassis. The UPS 

chassis shall have an equipment ground terminal. Provisions for local bonding shall be 

provided. 

B. All components of the drive shall be bonded via some external visible copper connection 

sized for the ampacity of the transformer secondary current. 

C. The transformer electrostatic shield shall have a connection to limit capacitive effects. 

2.12 COMPONENTS 

A. Transformer 

1. An input transformer shall be included. The input autotransformer shall be factory 

installed inside the UPS module cabinet. 208/208 and 480/208 UPS module 

input/output voltage configurations shall be served by the same transformer 

through tap selection for additional system flexibility. 

B. Rectifier 

1. General - The term rectifier/charger shall denote the solid-state equipment and 

controls necessary to convert incoming AC power to regulated DC power for input 

to the inverter and for battery charging. The rectifier/charger shall be a phase-

controlled, solid-state SCR type with constant voltage/current limiting control 

circuitry. 

2. AC Input Current Limiting: The rectifier/charger unit shall be provided with AC input 

current limiting whereby the maximum input current shall be limited to 125% of the 

full input current rating. The rectifier/charger shall operate at a reduced current 

limit mode whenever the critical load is powered from the UPS static bypass circuit 

such that the maximum UPS input current will not exceed 125% of full load input 

current. In addition, the rectifier/charger input current limit shall be automatically 

reduced to 25% of full load input current whenever the critical load is powered from 

the UPS internal maintenance bypass circuit. An optional second circuit shall limit 

input current to 100% of rated full load current when activated by a customer 
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supplied contact closure to signal a customer function such as generator 

operation. 

3. Input Current Walk-In: The rectifier/charger shall contain a timed walk-in circuit that 

causes the unit to gradually assume the load over a 20-second time interval after 

input voltage is applied. 

4. Fuse Failure Protection: Power semiconductors in the rectifier/charger shall be 

fused with fast-acting fuses, so that loss of any one power semiconductor shall not 

cause cascading failures. 

5. DC Filter: The rectifier/charger shall have an output filter to minimize ripple voltage 

into the battery. Under no conditions shall ripple voltage into the battery exceed 

2% RMS. The filter shall be adequate to ensure that the DC output of the 

rectifier/charger will meet the input requirements of the inverter. The inverter shall 

be able to operate from the rectifier/charger with the battery disconnected. 

6. Automatic Restart: Upon restoration of utility AC power, after a utility AC power 

outage and prior to a UPS automatic end-of-discharge shutdown, the 

rectifier/charger shall automatically restart, walk-in, and gradually assume the 

inverter and battery recharge loads. Upon restoration of utility AC power, after a 

utility AC power outage and after a full UPS automatic end-of-discharge shutdown, 

the UPS will (customer selectable) automatically restart, performing the normal 

UPS start up walk-in. 

7. Battery Recharge: In addition to supplying power for the inverter load, the 

rectifier/charger shall be capable of producing battery charging current sufficient to 

replace 95% of the battery discharge power within ten (10) times the discharge 

time. After the battery is recharged, the rectifier/charger shall maintain the battery 

at full charge until the next emergency operation. 

8. Overvoltage Protection: There shall be DC over-voltage protection so that if the 

DC voltage rises to the pre-set limit, the UPS is to shut down automatically and 

initiate an uninterrupted load transfer to the static bypass line. 

C. Inverter 

1. General: The term inverter shall denote the solid-state equipment and controls to 

convert DC power from the rectifier/charger or battery to regulated AC power for 

supporting the critical load. The inverter shall be a transistorized, phase-controlled, 

pulse width modulated (PWM) design capable of providing the specified AC 

output. 

2. Overload Capability: The inverter shall be capable of supplying current and voltage 

for overloads exceeding 100% and up to 150% of full load current. A status 

indicator and audible alarm shall indicate overload operation. The UPS shall 

transfer the load to bypass when overload capacity is exceeded. 
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3. Fault Clearing and Current Limit: The inverter shall be capable of supplying an 

overload current of 150% of its full-load rating for thirty seconds. For greater 

currents or longer time duration, the inverter shall have electronic current-limiting 

protection to prevent damage to components. The inverter shall be self-protecting 

against any magnitude of connected output overload. Inverter control logic shall 

sense and disconnect the inverter from the critical AC load without the requirement 

to clear protective fuses. 

4. Output Power Transformer: A dry type power transformer shall be provided for the 

inverter AC output. It shall have copper wiring exclusively. The transformers 

hottest spot winding temperature shall not exceed the temperature limit of the 

transformer insulation class of material when operating at full load at maximum 

ambient temperature. 

5. Phase Balance: Electronic controls shall be provided to regulate each phase so 

that an unbalance loading will not cause the output voltage to go outside the 

specified voltage unbalance or phase displacement. 

6. Fuse Failure Protection: Power semiconductors in the inverter unit shall be fused 

with fast-acting fuses, so that loss of any one power semiconductor will not cause 

cascading failures. 

7. Inverter Shutdown: For rapid removal of the inverter from the critical load, the 

inverter control electronics shall instantaneously turn off the inverter transistors. 

Simultaneously, the static transfer switch shall be turned on to maintain continuous 

power to the critical load. 

8. Inverter DC Protection: The inverter shall be protected by the following disconnect 

levels:  

a. DC Overvoltage Shutdown  

b. DC Undervoltage Warning (Low Battery Reserve), user adjustable from 1 to 

99 minutes  

c. DC Undervoltage Shutdown (End of Discharge)  

9. Overdischarge Protection: To prevent battery damage from overdischarging, the 

UPS control logic shall automatically raise the shutdown voltage set point as 

discharge time increases beyond fifteen (15) minutes. 

10. Inverter Output Voltage Adjustment: The inverter shall use a manual control to 

adjust the output voltage from +/- 5% of the nominal value. 

11. Output Frequency: The output frequency of the inverter shall be controlled by an 

oscillator. The oscillator shall be temperature compensated and hold the inverter 

output frequency to +/- 0.1% for steady state and transient conditions. Drift shall 
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not exceed 0.1% during a 24-hour period. Total frequency deviation, including 

short time fluctuations and drift, shall not exceed 0.1% from the rated frequency. 

D. Display and Controls 

1. Monitoring and Control: The UPS shall be provided with a microprocessor-based 

unit status display and controls section. A system power flow diagram shall be 

provided as part of the monitoring and controls sections which depicts a single-line 

diagram of the UPS. Illuminated visual indicators shall be of the long-life light-

emitting diode (LED) type. All of the operator controls and monitors shall be 

located on the front of the UPS cabinet. The monitoring functions such as 

metering, status and alarms shall be displayed on an alphanumeric LCD display.  

2. Metering: The UPS shall be capable of metering the electrical parameters for the 

AC input, AC output, battery and charger/rectifier sections of the UPS system. 

3. Alarm Messages: The UPS shall be capable of alarming the electrical and 

mechanical parameters for the AC input, AC output, and charger/rectifier and 

battery sections of the UPS system. 

4. Status Messages: The UPS shall be capable of displaying the following messages 

(at a minimum): 

a. Normal Operation 

b. Load on Maintenance Bypass 

c. Load on UPS 

d. Load on static bypass 

e. System shutdown 

f. UPS on battery 

5. Controls: UPS start-up, shutdown, and maintenance bypass operations shall be 

accomplished by a single rotary control switch. An advisory display and menu-

driven user prompts shall be provided to guide the operator through system 

operation without the use of additional manuals. Pushbuttons shall be provided to 

display the status of the UPS and to test and reset visual and audible alarms. 

6. Power Status Diagram: A mimic panel shall be provided to depict a single line 

diagram of the UPS. Indicating lights shall be integrated within the single line 

diagram to illustrate the status of the UPS. The diagram shall be color coded with 

the positions of the rotary control switch for visual confirmation of the UPS 

operating mode. 
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7. On-Line Battery Test: The UPS shall be capable of performing tests on the 

batteries to check for open cell, shorted cell, and deteriorated cell conditions. The 

unit shall also be capable of performing a continuous battery test. 

E. Static Transfer Switch 

1. General: A static transfer switch and bypass circuit shall be provided as an integral 

part of the UPS. The static switch shall be a naturally commutated high-speed 

static (SCR-type) device rated to conduct full load current continuously. The switch 

shall have an overload rating of 125% rated load continuously, 200% rated load for 

thirty seconds, and 2000% rated load for two cycles. The static transfer switch 

control logic shall contain an automatic transfer control circuit that senses the 

status of the inverter logic signals and operating and alarm conditions. This control 

circuit shall provide an uninterrupted transfer of the load to an alternate bypass 

source, without exceeding the transient limits specified herein, when an overload 

or malfunction occurs within the UPS, or for bypassing the UPS for maintenance.  

2. Uninterrupted Transfer: The transfer control logic shall automatically turn on the 

static transfer switch, transferring the critical AC load to the bypass source, after 

the transfer logic senses any of the following conditions:  

a. Inverter overload capacity exceeded  

b. Critical AC load overvoltage or undervoltage  

c. Battery protection period expired  

d. UPS fault condition  

3. The transfer control logic shall inhibit an automatic transfer of the critical load to 

the bypass source if any of the following conditions are present:  

a. Inverter/bypass voltage difference exceeding preset limits  

b. Bypass frequency out of limits  

c. Bypass out-of-synchronization range with inverter output  

4. Uninterrupted Retransfer: Retransfer of the critical AC load from the bypass source 

to the inverter output shall be automatically initiated unless inhibited by manual 

control. The transfer control logic shall inhibit an automatic retransfer of the critical 

load to the inverter if one of the following conditions exists:  

a. Bypass out of synchronization range with inverter output  

b. Inverter/bypass voltage difference exceeding preset limits  

c. Overload condition exists in excess of inverter full load rating  
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d. UPS fault condition present  

F. Maintenance Bypass Switch 

1. General: A manually operated maintenance bypass switch shall be incorporated 

into the UPS to directly connect the critical load to the input AC power source, 

bypassing the rectifier/charger, inverter, and static transfer switch. 

2. Isolation: All energized terminals shall be shielded to ensure that maintenance 

personnel do not inadvertently come in contact with energized parts or terminals. A 

means to de-energize the static switch shall be provided when the UPS is in the 

maintenance bypass mode of operation. 

3. Maintenance Capability: With the critical load powered from the maintenance 

bypass circuit, it shall be possible to check out the operation of the 

rectifier/charger, inverter, battery, and static transfer switch.  

G. Battery Power Pack 

1. The battery power pack shall include sealed, lead-acid valve regulated battery 

cells housed in a separate cabinet that matches the UPS cabinet styling to form an 

integral system line-up. Battery cells shall be mounted on slide-out trays for ease 

of maintenance. A disconnect means shall be included for isolation of the battery 

pack from the UPS module. Casters and leveling feet shall also be provided with 

the battery power pack cabinet for ease of installation.  

H. Optional Input Filter 

1. The rectifier/charger shall include an input filter to reduce reflected input current 

distortion to 10% THD at full load with nominal input voltage. Another benefit of the 

input filter shall be to maintain the input power factor at 0.90 lagging minimum from 

full load to half load with nominal input voltage. 

I. Input Section Transient Voltage Surge Suppression 

1. General Requirements: The TVSS shall be suitable for category B3 environments 

as described in ANSI/IEEE C62.41. The TVSS shall be of parallel design and 

provide protection for: 

a. Line to Line 

b. Line to Ground 

c. Neutral to Ground 

d. Line to Line 

2. Performance Standards: 
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a. UL compliance and labeling: Listed per UL 1449  

b. ANSI/IEEE: Comply with ANSI/IEEE C62.45 test procedures for Category B3 

established in C62.41. The unit will be subjected to a 8 x 20usec 10kA short 

circuit current (category C3) with a 1.2 x 50usec 20kV open circuit voltage at 

1 minute intervals without suffering either performance degradation or more 

than 10% deviation of clamping voltage at a specified surge current. 

c. MEC Compliance: Comply with MEC Article 280 for installation 

d. NEMA Compliance: Provide written documentation for test results as 

required by testing per standard LS-1 to verify that TVSS components will 

perform as intended. 

3. Electrical Ratings 

a. System operating voltage shall be: (277/480) Volts AC- 3 Phase, 4 Wire, 

plus ground. 

b. Current rating: The continuous current rating shall be at least [(30) (60) (100) 

(225)] RMS amperes under all specified conditions. 

c. Noise Attenuation: The system shall provide noise attenuation to electrical 

line noise to 60dB in the normal mode and 40dB in the common mode, 

through the use of series chokes or parallel capacitors in all phase and 

neutral conductors. The system shall meet the qualifications of UL 1283 as a 

EMI/RFI noise filter. 

d. AIC ratings: All series connected shall have 10kA RMS AIC rating 

e. Maximum Continuous Overvoltage (MCOV): 

 

Voltage MCOV 

277V 320V 

480V 640V 

 

f. Clamping Voltage (277/480VAC) 

 

Mode of Clamping B3 Ringwave 

L-N 475V 

L-G 825V 

N-G 625 
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Mode of Clamping B3 Ringwave 

L-L 700 

4. Manufacturers 

a. Manufacturer shall have at least 5 years of documented experience in the 

manufacture of TVSS devices. 

b. The TVSS shall be Current Technology, TG80 Series. 

J. Panelboards 

1. General 

a. The panelboards shall be dead-front type with automatic trip-free, non-

adjustable, thermal-overload, branch circuit breakers. Panelboards shall be 

of the configuration and rating as specified herein and indicated on the 

Drawings.  

b. The panelboards shall be equipped with a main breaker or main lugs 

complete with branch circuit breakers, as shown on the Drawings. The 

panelboards shall be enclosed in a cabinet suitable for flush or surface 

mounting.  

c. Panelboards shall be fully rated and shall have a short circuit rating of 

22,000 amperes symmetrical, minimum. In the event the results of the 

Contractor's short circuit fault analysis, as accepted by the Engineer, 

indicate that a higher short circuit rating of the panelboards is required, 

furnish complete panelboards with that higher rating. 

d. Electronic grade panelboards shall be Cutler-Hammer/Westinghouse Electric 

Corporation Pow-R-Line Series, Square-D Company equivalent, General 

Electric Company equivalent, or equal. 

2. Cabinets 

a. The cabinet shall be NEMA 12 (minimum) constructed of No. 12 U.S.S. code 

gauge galvanized steel. The door shall be fastened to the cabinet with 

concealed brass hinges and shall be equipped with flush-type catches and 

locks. All locks shall be keyed alike. The cabinet shall have wiring gutters on 

sides and shall be at least 5-3/4 inches deep. The Contractor shall provide 

an engraved nameplate for the panelboard. The nameplate shall include the 

panelboard designation, voltage, phase, wires, and bus rating. 

b. An Underwriter's Laboratories, Inc. inspection label shall appear on the 

interior of the cabinet. 
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3. Bus Work 

a. Main bus bars shall be of ample size so that a current density of not more 

than 1000 amperes per square inch of cross section will be attained. This 

current density shall be based on the application of the full load connected to 

the panel plus approximately 25% of the full load for spare capacity. The 

main bus shall be full capacity as based on the preceding for the entire 

length of the panel so as to provide full flexibility of circuit arrangement. 

b. Solid neutral bus bars are required. Ratings shall be in accordance with 

applicable standards. 

c. A separate ground bus shall be provided with lugs for termination of 

equipment grounding conductors. 

d. Branch bus work shall be rated to match the maximum branch circuit breaker 

which may be installed in the standard space. 

e. All bus shall be [tin] [silver] plated copper. 

4. Circuit Breakers 

a. Circuit breakers shall be bolt-on, molded-case type conforming to NEMA 

Standard AB 1. Trip elements of circuit breakers shall be 20A unless 

otherwise shown on the Contract Drawings. Minimum branch circuit breaker 

shall be 100A frame for 60A and above except where shown otherwise on 

the Drawings or where a larger frame size is standard for the continuous 

current rating required. Breakers shall have an interrupting rating of 22,000 

amperes symmetrical at 240 VAC, minimum. All breakers shall have quick-

make, quick-break, toggle mechanism for manual as well as automatic 

operation. Tandem or half-size breakers are not acceptable. 

b. Where indicated, or where required by Code, circuit breakers for receptacle 

circuits shall be equipped with integrally mounted ground fault interrupters 

complete with "TEST" push button and shall be of a type which fit standard 

panelboard spaces for the breaker continuous current rating required. 

c. Instrument power panel branch circuit breakers set for control 

instrumentation, telephone, fire alarm, or auxiliary equipment circuits 

requiring continuous operation shall be provided with a lock-on device. 

Circuit breakers used for lighting circuit switching shall be approved for the 

purpose and shall be marked "SWD". Where required by Article 440 of the 

MEC, circuit breakers installed for air conditioning units shall be HACR type. 

5. Directories 

a. Approved directories with glass or noncombustible plastic cover, and with 

typewritten designations of each branch circuit, shall be furnished and 
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installed in each panelboard. The Contractor shall maintain in each panel, 

during the duration of the Contract, a handwritten directory clearly indicating 

the circuit breakers in service. This directory shall be updated as work 

progresses, and final, typewritten directories, as specified above, shall be 

installed at the end of the project. Designations and circuit locations shall 

conform with the panelboard schedules on the Drawings, except as 

otherwise authorized by the Engineer. 

b. The Contractor shall provide directories identifying panelboards and 

indicating the size of the feeder (cable and conduit) serving the panel, circuit 

numbers, and a description of associated branch circuits including branch 

circuit trip and connected load for each circuit. 

K. Remote Contact Board 

1. Isolated Form C contacts (rated for YYY amps at ZZZ volts) shall be provided to 

indicate a change of status of each of the following conditions:  

a. UPS on battery alarm  

b. Low battery reserve alarm  

c. Load on bypass alarm  

d. Summary alarm  

L. Optional Remote Status Panel: A remote status panel shall be provided and shall 

include the following:  

1. Load on UPS LED  

2. Load On Bypass LED  

3. Battery Discharge LED  

4. Low Battery Reserve LED  

5. UPS Alarm Condition LED  

6. New Alarm Condition LED (for a second UPS alarm condition)  

7. Audible Alarm with Reset pushbutton  

8. Lamp Test/Reset pushbutton  

9. Primary/Reserve Fail 

10. The remote status panel shall be provided in a NEMA Type 1 enclosure for wall 

mounting. 
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M. RS-232C Interface Port 

1. An RS-232C interface port shall be provided for remote display of UPS status 

information at a computer terminal (by others). The UPS via the RS-232C port will 

support an Enhanced Terminal interface feature. The UPS will "draw" a picture of 

its own display panel on the remote terminal screen. The UPS will treat the 

terminal as if it were the front panel LCD display and pushbuttons, enabling the 

remote user to view screens, set any modifiable values, turn the load on or off, or 

otherwise be able to perform any functions possible through the normal front panel 

display. 

2. The vendor will provide all software and drives required to run the monitoring and 

control features. 

N. Battery Circuit Breaker 

1. A battery circuit breaker shall be provided to isolate the battery from the UPS. This 

breaker shall have an undervoltage release (UVR) and auxiliary contacts, and 

shall be in a separate wall mounted NEMA-1 enclosure. The battery breaker 

provides a manual disconnecting means, short circuit protection, and overcurrent 

protection for the battery system. When opened, there shall be no battery voltage 

in the UPS enclosure. The UPS shall be automatically disconnected from the 

battery by opening the breaker when the battery reaches the minimum discharge 

voltage level. 

O. External Maintenance Bypass 

1. A matching bypass cabinet shall be provided to enable the UPS module to be 

completely isolated from the electrical system while the critical load is powered 

through the external maintenance bypass line.  

2. The cabinet shall be configured for make-before-break operation for transfer to 

and from the maintenance bypass line with a single rotary switch. 

3. The static switch will be configured with: 

a. Auxiliary contacts 

b. Input circuit breaker 

c. Output (load) circuit breaker 

d. Isolation transformer (as described above) 
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PART 3 – EXECUTION 

3.01 INSTALLATION 

A. The UPS shall be furnished and installed as shown on the Drawings and in accordance 

with the manufacturer’s installation instructions. One (1) copy of these instructions shall 

be included with the equipment at the time of shipment. The equipment shall be suitably 

protected from any moisture, excessive heat or cold per the environmental limits listed in 

this specification until accepted by the Owner. 

B. Furnish and install appropriate structural mounting in accordance with the 

manufacturer’s recommendations.  

C. The following test and inspection procedures will be followed during start-up: 

1. Visual Inspection  

a. Inspect equipment for signs of damage  

b. Verify installation per drawings  

c. Inspect cabinets for foreign objects  

d. Verify neutral and ground conductors are properly sized and configured  

e. Inspect battery cases  

f. Inspect battery for proper polarity  

g. Verify all printed circuit boards are configured properly  

h. Verify that proper versions of software have been furnished for diagnostics 

and external communications. 

2. Mechanical Inspection 

a. Check all control wiring connections for tightness  

b. Check all power wiring connections for tightness  

c. Check all terminal screws, nuts, and/or spade lugs for tightness  

3. Electrical Inspection  

a. Check all fuses for continuity  

b. Confirm input voltage and phase rotation is correct  

c. Verify control transformer connections are correct for voltages being used  
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d. Assure connection and voltage of the battery string(s)  

3.02 UNIT START-UP AND SITE TESTING 

A. Site testing shall be provided by the manufacturer’s field service personnel if requested. 

Site testing shall consist of a complete test of the UPS system and the associated 

accessories supplied by the manufacturer. A full load power test including a partial 

battery discharge test shall be provided as part of the standard start-up procedure. This 

shall be accomplished without disturbing user wiring and completed prior to operation of 

the site critical load from the UPS output. The test results shall be documented, signed, 

and dated for future reference. 

3.03 MANUFACTURER’S FIELD SERVICE 

A. The UPS manufacturer shall directly employ a nationwide service organization, 

consisting of factory trained field service personnel dedicated to the start-up, 

maintenance, and repair of UPS and power equipment. The organization shall consist of 

regional and local offices. 

3.04 FIELD ADJUSTMENTS 

A. The UPS manufacturer will furnish a set of all software and hardware parameter setting 

to the Engineer prior to final acceptance. 

B. Where applicable, field service personnel shall delineate between those settings that 

and field adjustable versus those settings that are custom set based on load 

characteristics, the type of UPS, etc. 

3.05 MANUFACTURER’S CERTIFICATION 

A. A qualified, factory trained manufacturer’s representative shall certify in writing that the 

equipment has been installed, adjusted, and tested in accordance with the 

manufacturer’s recommendations. 

END OF SECTION
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DIVISION 26 

ELECTRICAL 

(FILED SUB BID REQUIRED) 

 

SECTION 26 36 13 

MANUAL TRANSFER SWITCH 

PART 1 – GENERAL 

1.01 FILED SUB-BID REQUIREMENTS 

A. This Section is part of the filed sub-bid for Division 26 – Electrical. See Section 26 05 00. 

1.02 THE REQUIREMENT 

A. The Contractor shall furnish, install, connect, test and place in satisfactory operation 

manual transfer switches as specified herein and indicated on the Drawings. 

B. The transfer switches shall be assembled using NEMA rated components. Components 

designed and built to International Electrotechnical Commission (IEC) standards are not 

recognized. Equipment designed, manufactured and labeled in compliance with IEC 

standards is not acceptable. 

C. Reference Section 26 05 00 – Basic Electrical Requirements; Section 26 05 53 – 

Identification for Electrical Systems, and Section 26 09 16 – Electric Controls and 

Relays. 

1.03 CODES AND STANDARDS 

A. Manual transfer switches and their components shall be designed, manufactured, and/or 

listed to the following standards as applicable: 

1. Underwriters Laboratories 

a. UL 489 – Molded Case Circuit Breakers, Molded Case Switches, and Circuit 

Breaker Enclosures 

b. UL 508 – Standard for Industrial Control Equipment 

c. UL 1008 – Transfer Switch Equipment 

d. UL 1691 – Single Pole Locking-Type Separable Connectors 

La
st

 M
od

ifi
ed

: 0
2/

28
/2

02
4 

at
 1

0:
41

A
M

 E
S

T



 

90398-004/February 2024 26 36 13-2  Manual Transfer Switch 

1.04 SUBMITTALS 

A. In accordance with the procedures and requirements set forth in the General Conditions 

and Section 01 30 00 – Submittal Procedures, the Contractor shall obtain from the 

equipment manufacturer and submit the following: 

1. Shop Drawings 

2. Operation and Maintenance Manuals 

3. Spare Parts Lists 

4. Reports of Certified Shop Tests 

B. Each submittal shall be identified by the applicable Specification Section. 

1.05 SHOP DRAWINGS 

A. Each submittal shall be complete in all respects, incorporating all information and data 

listed herein and all additional information required for evaluation of the proposed 

equipment's compliance with the Contract Documents. 

B. Partial, incomplete or illegible submittals will be returned to the Contractor for resubmittal 

without review.  

C. Shop drawings for each manual transfer switch shall include but not be limited to: 

1. A Compliance, Deviations, and Exceptions (CD&E) letter. If the shop drawings are 

submitted without this CD&E letter, the submittal will be rejected. The letter shall 

include all comments, deviations and exceptions taken to the Drawings and 

Specifications by the Contractor AND Equipment Manufacturer/Supplier. This letter 

shall include a copy of this Specification Section. In the left margin beside each 

and every paragraph/item, a letter "C", "D", or "E" shall be typed or written in. The 

letter "C" shall be for full compliance with the requirement. The letter "D" shall be 

for a deviation from the requirement. The letter "E" shall be for taking exception to 

a requirement. Any requirements with the letter "D" or "E" beside them shall be 

provided with a full typewritten explanation of the deviation/exception. Handwritten 

explanation of the deviations/exceptions is not acceptable. The CD&E letter shall 

also address deviations, and exceptions taken to each Drawing related to this 

Specification Section. 

2. Product data sheets. 

3. Complete assembly, layout, and installation drawings with clearly marked 

dimensions and conduit entrance locations. 

4. Example equipment nameplate data sheet. 

5. Spare parts list. 
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6. Complete internal schematic and interconnecting wiring diagrams. 

7. Manufacturer's installation instructions. 

8. Manufacturer's written warranty statement. 

D. The shop drawing information shall be complete and organized in such a way that the 

Engineer can determine if the requirements of these specifications are being met. 

Copies of technical bulletins, technical data sheets from "soft-cover" catalogs, and 

similar information which is "highlighted" or somehow identifies the specific equipment 

items the Contractor intends to provide are acceptable and shall be submitted. 

E. Prior to completion and final acceptance of the project, the Contractor shall furnish and 

install "as-built" wiring diagrams for each transfer switch. These final drawings shall be 

plastic laminated and securely placed inside each transfer switch and included in the 

O&M manuals. 

1.06 OPERATION AND MAINTENANCE MANUALS 

A. The Contractor shall submit operation and maintenance manuals in accordance with the 

procedures and requirements set forth in the General Conditions and Division 01. The 

manuals shall include: 

1. Instruction books and/or leaflets. 

2. Recommended spare parts list. 

3. Final as-built construction drawings included in the shop drawings incorporating all 

changes made in the manufacturing process and during installation. 

1.07 SPARE PARTS 

A. All spare parts as recommended by the equipment manufacturer shall be furnished to 

the Owner by the Contractor. The following additional spare parts shall be furnished: 

1. A minimum of one (1) set of fuses of each size provided. 

B. The spare parts shall be packed in containers suitable for long term storage, bearing 

labels clearly designating the contents and the pieces of equipment for which they are 

intended. 

C. Spare parts shall be delivered at the same time as the equipment to which they pertain. 

The Contractor shall properly store and safeguard such spare parts until completion of 

the work, at which time they shall be delivered to the Owner. 

D. Spare parts lists, included with the shop drawing submittal, shall indicate specific sizes, 

quantities, and part numbers of the items to be furnished. Terms such as "1 lot of 

packing material" are not acceptable. 
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E. Parts shall be completely identified with a numerical system to facilitate parts inventory 

control and stocking. Each part shall be properly identified by a separate number. Those 

parts which are identical for more than one size, shall have the same parts number. 

1.08 IDENTIFICATION 

A. Each transfer switch shall be identified with the identification number indicated on the 

Drawings (e.g. MTS-XXXX, etc.). A nameplate shall be securely affixed in a conspicuous 

place on each switch. Each operating handle shall also be identified with the name of the 

source that it switches (e.g. “UTILITY SOURCE” or “PORTABLE GENERATOR”). 

Nameplates shall be as specified in Section 26 05 53 – Identification for Electrical 

Systems. 

1.09 WARRANTY 

A. The manufacturer's and Contractor’s warranty shall in no event be for a period of less 

than two (2) years from date of delivery of equipment to the project site and shall include 

repair labor, travel expense necessary for repairs at the jobsite, and expendables used 

during the course of repair.  

PART 2 – PRODUCTS 

2.01 MANUFACTURERS 

A. The equipment covered by this Specification is intended to be standard equipment of 

proven performance as manufactured by reputable concerns. Equipment shall be 

designed, constructed and installed in accordance with the best practices of the trade, 

and shall operate satisfactorily when installed as shown on the Drawings.  

B. The equipment described herein, as a minimum, shall meet all of the requirements 

specified in this Section and shall be a product of a manufacturer who has produced 

manual transfer switches for a period of at least three (3) years. The equipment shall be 

compatible with the loads to be served. Assembly of the switches by a 3rd party 

fabricator is not acceptable. 

C. The manual transfer switch shall be ASCO 7000 Series as manufactured by Schneider 

Electric, Magnum Series as manufactured by Eaton, StormSwitch Series as 

manufactured by ESL Power Systems Inc. or Engineer approved equal. 

2.02 MANUAL TRANSFER SWITCH 

A. General 

1. The transfer switches shall be Listed by Underwriters Laboratories, Inc. to 

standard UL-1008, with a minimum short circuit current rating as indicated on the 

Drawings. The equipment shall be capable of withstanding the fault current 

available at its line terminals. Switches shall have voltage ratings, ampere ratings 
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and number of poles as indicated on the Drawings and shall be suitable for 60Hz 

operation. Transfer switches shall be marked for use on service entrances where 

indicated on the Drawings. 

2. The switching shall be accomplished with molded-case circuit breakers for each 

source, which are mechanically interlocked together to prevent interconnection of 

the sources. Each switching device shall be UL 489 Listed and shall be rated for 

no less than the ampacity of the transfer switch. The switching devices shall be 

provided with lockable operating handles that can only be operated with the 

transfer switch enclosure main access door closed. 

3. Power distribution terminal blocks shall be factory wired to the transfer switch for 

termination of the ungrounded normal source and load side field wiring. The 

ampacity and configuration of the power distribution terminal blocks shall be as 

required to coordinate with the size and quantity of conductors shown on the 

Drawings.  

4. A ground terminal block shall be provided in the ampacity and configuration as 

required to coordinate with the size and quantity of conductors shown on the 

Drawings. The ground terminal block shall be bonded to the transfer switch 

enclosure. 

5. All factory-installed wiring shall be sized to suit the application and have color 

coded insulation in accordance with the color scheme specified herein for the 

alternate source connectors. 

B. Enclosure 

1. Enclosures shall be furnished with the following enclosure type and material of 

construction, dependent upon the designation of the area in which they are to be 

installed. Area designations are indicated on the Drawings. 

 

AREA DESIGNATION ENCLOSURE TYPE AND MATERIAL 

Indoor Wet Process Area NEMA 3RX, Type 304 Stainless Steel 

Indoor Dry Process Area NEMA 3R, Painted Galvanized Steel 

Indoor Dry Non-Process Area NEMA 3R, Painted Galvanized Steel 

Indoor Type 1 Chemical Storage/Transfer Area NEMA 3R, Painted Galvanized Steel 

Indoor Type 2 Chemical Storage/Transfer Area NEMA 3R, Painted Galvanized Steel 

All Outdoor Areas NEMA 3RX, Type 304 Stainless Steel 
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2. Enclosures shall have provisions for top, bottom, and side conduit entry, and shall 

meet or exceed the UL-1008 minimum wire bending space requirements for all 

conduit entry points.  

3. Enclosures shall have a lockable hinged main access door which opens to reveal 

a hinged dead-front panel that covers all energized electrical parts inside. The 

main access door shall be interlocked such that it cannot be opened when the 

transfer switch operating handles are set to the alternate source position. The 

main access door shall also have a lockable hinged cover over the transfer switch 

operating handles to prevent un-authorized operation of the transfer switch. 

4. Enclosures shall have a bottom-mounted hinged flap door to cover the alternate 

source cable openings when cables are not connected. The hinged flap door shall 

allow alternate source cable entry only after the main access door has been 

opened. 

C. Alternate Source Connection Point 

1. The alternate source connection point shall be factory installed on the dead-front 

panel within the transfer switch enclosure and shall be factory wired to the transfer 

switch. 

2. The alternate source connection point hardware shall be single-pole separable 

cam-style male connectors that are rated for no less than 200A at the required 

transfer switch voltage. Higher ampacity connectors or multiple parallel connectors 

shall be provided as required to match the rated ampacity of the transfer switch. 

Connectors shall be UL 1691 Listed, shall be color-coded, and shall be provided 

for each phase, neutral (if required), and ground as follows: 

a. 480/277V AC Power 

1) Phase A – BROWN 

2) Phase B – ORANGE 

3) Phase C – YELLOW 

4) Neutral – GREY 

5) Ground – GREEN 

b. 120/208V or 120/240V AC Power 

1) Phase A – BLACK 

2) Phase B – RED 

3) Phase C – BLUE 
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4) Neutral – WHITE 

5) Ground – GREEN 

3. Where a 3-pole, 4-wire transfer switch is indicated on the Drawings, neutral 

connector(s) shall be factory wired to a power distribution terminal block inside the 

transfer switch enclosure. Where a 4-pole, 4-wire transfer switch is indicated on 

the Drawing, neutral connector(s) shall be factory wired to the 4th pole of the 

transfer switch.  

4. The ground connector(s) shall be factory wired to the ground terminal block. 

D. Controls and Accessories 

1. Control wiring shall be No. 14 AWG (minimum) with type MTW insulation rated for 

105 degrees C. 

2. Terminal blocks, relays, pilot devices, and other control devices and accessories 

shall be in accordance with Section 26 09 16 – Electric Controls and Relays. 

3. Transfer switches shall be furnished with a normal source phase monitoring relay 

for detection and local/remote indication of normal source availability. The phase 

monitoring relay shall be rated for the transfer switch voltage and number of 

phases. The relay shall be UL 508 Listed and shall continuously monitor for phase 

loss, undervoltage, and phase reversal conditions on the incoming normal source. 

The relay shall dropout (deenergize) upon detecting a phase reversal, phase loss, 

or undervoltage condition. The undervoltage function shall be field-adjustable and 

shall be initially configured to dropout at 90% of rated voltage. The relay shall 

include an LED indicator light for indication of normal source conditions (i.e. 

“source available”) and shall automatically reset upon restoration of normal source 

conditions. The relay shall include double-pole double-throw (DPDT) output 

contacts rated for 10A (resistive) at 240VAC, minimum. Output contacts shall be 

factory wired to a terminal strip for connection of field wiring. 

4. The normal and alternate source switching devices shall be furnished with auxiliary 

contacts for remote indication of open/close status. Auxiliary contacts shall be 

single-pole double-throw (SPDT) rated for 15A (resistive) at 120VAC, and shall be 

factory wired to a terminal strip for connection of field wiring. 

5. Transfer switches shall be furnished with an accessory terminal strip for field wiring 

of alternate source signals as follows: 

a. Generator run status contact. 

b. Generator failure/fault contact. 

6. Indicator light(s) shall be mounted on the enclosure to indicate: 
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a. Utility source availability. 

PART 3 – EXECUTION 

3.01 INSTALLATION 

A. Each transfer switch shall be installed as shown on the Drawings and in accordance with 

the manufacturer's installation instructions. 

B. The transfer switch shall be provided with adequate lifting hardware for installation of 

enclosures. 

C. The Contractor shall tighten all assembled bolted connections to the manufacturer's 

torque recommendations prior to energizing. 

D. Install each switch to allow complete door swing required for component removal. 

E. The Contractor shall coordinate conduit/wire entry into the enclosure with the 

manufacturer. Where located outdoors, conduits shall not enter the top of the enclosure.  

3.02 TESTING 

A. All tests shall be performed in accordance with the requirements of the General 

Conditions and Division 01. The following tests are required: 

1. Witnessed Shop Tests 

a. None. 

2. Certified Shop Tests and Reports 

a. Transfer switches shall be given routine factory tests. The factory tests shall 

demonstrate that the completed switches function correctly and meet 

applicable UL-1008 performance requirements. 

b. Manufacturer shall submit certified test reports. 

3. Field Tests 

a. Field testing shall be done in accordance with the requirements specified in 

the General Conditions, Division 01, and Reference Section 26 05 00 – 

Basic Electrical Requirements. 

b. With the transfer switch dead-front in place and the main access door closed 

and properly latched, actuate both operator mechanisms; verify only one 

operator at a time can be turned to the “ON” position. 
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c. All other field tests as recommended by the transfer switch manufacturer 

shall be performed. 

d. Prior to acceptance of the installation, perform a functional test of the 

equipment with all available load, getting as close as possible to transfer 

switch's ampacity rating. The Contractor shall furnish a 500kW generator 

and all necessary fuel and accessories for this test]. Correct defects which 

become evident during this test. Functional testing shall be as follows: 

e. Transfer loads from normal source to alternate source, and remain supplied 

by the alternate source for two (2) hours. 

f. Transfer loads back from alternate source to normal source, and keep 

alternate source available for two (2) additional hours. 

END OF SECTION
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DIVISION 26 

ELECTRICAL 

(FILED SUB BID REQUIRED) 

 

SECTION 26 36 23 

AUTOMATIC TRANSFER SWITCHES 

PART 1 – GENERAL 

1.01 FILED SUB-BID REQUIREMENTS 

A. This Section is part of the filed sub-bid for Division 26 – Electrical. See Section 26 05 00. 

1.02 THE REQUIREMENT 

A. The Contractor shall furnish, install, connect, test and place in satisfactory operation 

automatic transfer switches as specified herein and indicated in Drawings. 

B. All devices and components of the automatic transfer switch shall be NEMA rated. IEC 

rated devices are unacceptable and shall be cause for rejection of the 

submittals/equipment. 

1.03 TESTING 

A. All tests shall be performed in accordance with the requirements of the General 

Conditions and Division 01. The following tests are required: 

1. Witnessed Shop Tests 

a. Shall be made available at manufacturing facilities if requested. 

2. Certified Shop Tests and Reports 

a. Automatic transfer switches shall be given routine factory tests. The factory 

tests shall demonstrate that the completed switches function correctly and 

that the required timing has been set. Certification of these settings shall be 

submitted to the Engineer upon request. 

b. Test procedures shall be in accordance with UL-1008. During the 3-cycle 

withstand tests, there shall be no contact welding or damage. 

c. The three cycle tests shall be performed without the use of current limiting 

fuses. 
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d. Oscillograph traces across the main contacts shall verify that contact 

separation has not occurred and there is contact continuity across all phases 

after completion of the test. 

e. When conducting temperature rise tests in accordance with UL-1008, 

include post-endurance temperature rise tests to verify the ability of the 

transfer switch to carry full rated current after completing the overload and 

endurance tests. 

f. Manufacturer shall submit test reports upon request. 

3. Field Tests 

a. Field testing shall be done in accordance with the requirements specified in 

the General Conditions, Division 01, and Section 26 05 00 – Basic Electrical 

Requirements. 

b. Prior to acceptance of the installation, load test the equipment with all 

available motor load, but do not exceed the generator's or automatic transfer 

switch's nameplate rating. Correct defects which become evident during this 

test. 

1.04 SUBMITTALS 

A. In accordance with the procedures and requirements set forth in the General Conditions 

and Section 01 33 00 – Submittal Procedures, the Contractor shall obtain from the 

equipment manufacturer and submit the following: 

1. Shop Drawings 

2. Operation and Maintenance Manuals 

3. Spare Parts Lists 

4. Special Tools List 

5. Reports of certified shop tests shall be submitted which indicates a closing and 

withstand ampere rating as required based on short circuit study requirements. 

Rating shall be symmetrical, 3 cycles at 480 VAC. 

6. Guarantee/Warranty Program 

B. Each submittal shall be identified by the applicable Specification Section. 

1.05 SHOP DRAWINGS 

A. Each submittal shall be complete in all respects, incorporating all information and data 

listed herein and all additional information required for evaluation of the proposed 

equipment's compliance with the Contract Documents. 
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B. Partial, incomplete or illegible submittals will be returned to the Contractor for resubmittal 

without review.  

C. Shop drawings for each automatic transfer switch shall include but not be limited to: 

1. Product data sheets. 

2. Complete assembly, layout, and installation drawings with clearly marked 

dimensions and conduit entrance locations. 

3. Example equipment nameplate data sheet. 

4. Complete internal schematic and interconnecting wiring diagrams. 

5. Nameplate schedule. 

6. Manufacturer's standard installation instructions. 

7. Manufacturer's standard warranty. 

D. The shop drawing information shall be complete and organized in such a way that the 

Engineer can determine if the requirements of these specifications are being met. 

Copies of technical bulletins, technical data sheets from "soft-cover" catalogs, and 

similar information which is "highlighted" or somehow identifies the specific equipment 

items the Contractor intends to provide are acceptable and shall be submitted. 

E. Prior to completion and final acceptance of the project, the Contractor shall furnish and 

install "as-built" wiring diagrams for each automatic transfer switch. These final drawings 

shall be plastic laminated and securely placed inside each transfer switch and included 

in the O&M manuals. 

1.06 OPERATION AND MAINTENANCE MANUALS 

A. The Contractor shall submit operation and maintenance manuals in accordance with the 

procedures and requirements set forth in the General Conditions and Division 01. 

1.07 TOOLS, SUPPLIES AND SPARE PARTS 

A. The automatic transfer switches shall be furnished with all special tools necessary to 

disassemble, service, repair and adjust the equipment. All spare parts as recommended 

by the equipment manufacturer shall be furnished to the Owner by the Contractor. 

B. The spare parts shall be packed in containers suitable for long term storage, bearing 

labels clearly designating the contents and the pieces of equipment for which they are 

intended. 

C. Spare parts shall be delivered at the same time as the equipment to which they pertain. 

The Contractor shall properly store and safeguard such spare parts until completion of 

the work, at which time they shall be delivered to the Owner. 
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D. Spare parts lists, included with the shop drawing submittal, shall indicate specific sizes, 

quantities, and part numbers of the items to be furnished. Terms such as "1 lot of 

packing material" are not acceptable. 

E. Parts shall be completely identified with a numerical system to facilitate parts inventory 

control and stocking. Each part shall be properly identified by a separate number. Those 

parts which are identical for more than one size, shall have the same parts number. 

1.08 SERVICES OF MANUFACTURER'S REPRESENTATIVE 

A. The Contractor shall provide the services of a qualified manufacturer's technical 

representative who shall adequately supervise the installation and testing of all 

equipment furnished under this Contract and instruct the Contractor's personnel and the 

Owner's operating personnel in its maintenance and operation as outlined elsewhere in 

Division 01 and Section 46 00 00 – Equipment General Provisions. The services of the 

manufacturer's representative shall be provided for a period of not less than as follows: 

1. One trip of one (1) working day during installation of the equipment for each 

automatic transfer switch. 

2. One trip of one (1) working day after acceptance of the equipment. 

3. One trip of one (1) working day during the warranty period. 

B. Any additional time required to achieve successful installation and operation shall be at 

the expense of the Contractor. The manufacturer's representative shall sign in and out at 

the office of the Engineer's Field Representative on each day he is at the project. 

C. The manufacturer shall have an established network of service centers capable of 

servicing the specified equipment. The manufacturer shall have a service center within 

50 miles of the project site which shall stock parts necessary to service the switch. The 

manufacturer shall include an 800 telephone number for a field service contact affixed to 

each enclosure. 

D. Service center personnel shall be on call 24 hours a day, 365 days a year. Personnel 

shall be factory-trained and certified in the maintenance and repair of the specified 

equipment. 

E. After-warranty service contracts shall be made available to the Owner by the 

manufacturer, through the service centers, to provide periodic maintenance and/or repair 

of the specified equipment. 

1.09 IDENTIFICATION 

A. Each automatic transfer switch shall be identified with the identification number indicated 

on the Drawings (e.g. ATS-1, ATS-2, etc.). A nameplate shall be securely affixed in a 

conspicuous place on each switch. Nameplates shall be as specified in Section 26 05 

53, Identification for Electrical Systems. 
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1.10 TRAINING 

A. The Contractor shall provide training for Owner personnel. Training shall be conducted 

by the manufacturer's factory trained specialists who shall instruct Owner personnel in 

operation and maintenance of all equipment provided under this Section. Training shall 

be in accordance with the requirements of Section 46 00 00 – Equipment General 

Provisions. 

B. Provide the services of an experienced, factory trained technician or service engineer of 

the switch manufacturer at the jobsite for minimum of three (3) days for training of Owner 

personnel, beginning at a date mutually agreeable to the Contractor and the Owner. The 

technician shall be on duty at the site for at least 8 hours per day and shall be available 

24 hours per day when required to advise concerning special problems with equipment 

and systems. 

1.11 WARRANTY 

A. The manufacturer shall warrant each automatic transfer switch for a minimum of five (5) 

years from date of shipment. In addition, the manufacturer shall repair or replace 

equipment found faulty under the terms of the warranty. The manufacturer shall submit 

data outlining the guarantee/warranty program. 

1.12 CONSTRUCTION SEQUENCING 

A. The Contractor shall reference 01 14 00 – Coordination with Owner’s Operation, of these 

Specifications. 

PART 2 – PRODUCTS 

2.01 MANUFACTURERS 

A. The equipment covered by this Specification is intended to be standard equipment of 

proven performance as manufactured by reputable concerns. Equipment shall be 

designed, constructed and installed in accordance with the best practices of the trade, 

and shall operate satisfactorily when installed as shown on the Drawings.  

B. The equipment described herein, as a minimum, shall meet all of the requirements 

specified in this Section and shall be a product of a manufacturer who has produced 

automatic transfer switches for a period of at least five (5) years. The equipment shall be 

compatible with the loads to be served. Assembly of the switches by a fabricator is not 

acceptable. 

C. The manufacturer of the automatic transfer switch shall verify that the switches are listed 

by Underwriters Laboratories, Inc., standard UL-1008, with 3-cycle withstand and close-

in values as indicated on the Drawings or specified herein. 
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D. The automatic transfer switches shall be molded case or insulated case circuit breaker 

design, Type ATV (Open Transition) as manufactured by Cutler Hammer, Siemens 

Energy and Automation Inc. equivalent, General Electric equivalent, or equal. 

2.02 AUTOMATIC TRANSFER SWITCH 

A. General 

1. Switches shall have ampere ratings and number of poles as indicated on the 

Drawings and shall be suitable for 480 VAC, three-phase, 60 Hertz operation.  

2. For three phase, four-wire systems where a neutral is required, a true four-pole 

switch shall be supplied with all four electrically and mechanically identical poles 

mounted on a common shaft. The continuous current rating and the closing and 

withstand rating of the fourth pole shall be identical to the rating of the main poles. 

3. The transfer switch shall be housed in a NEMA 1 (gasketed) free-standing 

enclosure fabricated from 12-gauge steel suitable for floor mounting. The 

enclosure shall exceed the UL-1008 minimum wire bending space requirements. 

The enclosure shall be equipped with an internal, welded steel, door-mounted print 

pocket. 

4. The transfer switch shall have both top and bottom mounted cable access. 

5. The switch shall be capable of switching all classes of load and rated for 

continuous duty when installed in a non-ventilated enclosure. 

6. The three-cycle closing and withstand current rating of the switch shall be 65,000 

amperes RMS (minimum). This rating shall not be restricted by the use of a 

specific manufacturer's circuit breaker. 

7. This switch shall be complete with all accessories and listed by UL under Standard 

UL-1008 for use on emergency systems.  

8. All bolted bus connections shall have Belleville compression type washers. 

Switches for four-wire systems shall be furnished with a fully rated solid neutral 

bus. 

9. The switch shall be equipped with 90°C rated copper/aluminum solderless 

mechanical type lugs of the proper quantity and size to accommodate the 

termination of field wiring. 

10. Switches shall be capable of normal operation during and after seismic loading. 

Seismic loading shall not cause false operation. 

B. Design Requirements 
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1. Switches shall contain two drawout, mechanically interlocked, i circuit breakers 

with ampere ratings and number of poles as indicated on the Drawings and shall 

be suitable for 480 VAC, three-phase, 60 Hertz operation. A center-off-position 

shall be provided as a neutral position during switching. Minimum transfer time 

shall 400 milliseconds. The switches shall be service entrance rated and shall bear 

the service entrance label as indicated on the Drawings.  

2. Switches shall be capable of transferring successfully in either direction with 

70 percent of rated voltage applied to the terminals. 

3. The time delay between the opening of the closed contacts and the closing of the 

open contacts shall allow for voltage decay before transfer, allowing the motor and 

transformer loads to be re-energized after transfer with normal in-rush current. 

Switches using in-phase monitors are not acceptable. 

4. Normal and standby contacts shall be positively interlocked mechanically and 

electrically to prevent simultaneous closing. Main contacts to be of silver-tungsten 

alloy, mechanically locked in position in both the normal and standby positions 

without the use of hooks, latches, or magnets. Provide separate arcing contacts, 

with magnetic blowouts on each pole. Interlocked molded case circuit breakers 

switches or contactors are not acceptable. 

5. Equip the transfer switch with a permanently attached, safe, manual operator 

designed to prevent injury to personnel in the event the electrical operator should 

become energized during manual transfer. The manual operator shall provide the 

same contact-to-contact transfer speed as the electrical operator to prevent a 

flashover from slowly switching the main contacts.  

C. Sequence of Operation 

1. Should the voltage on any phase of the normal source drop below 80 percent or 

increase to 120 percent, or frequency drops below 90 percent, or increase to 110 

percent, or 20 percent voltage differential between phases occur, after a 

programmable time delay period of 0-9999 seconds factory set at three (3) 

seconds to allow for momentary dips, the engine starting contact(s) shall close to 

[start the standby plant] [connect the standby source]. 

2. Transfer to the standby power source shall occur when 90 percent of rated voltage 

and frequency has been reached by the standby power source. 

3. Transfer back to utility power shall be initiated manually via a remote signal from 

the paralleling switchgear.   

4. After retransfer to the utility power source, the standby plant shall operate at no 

load for a programmable period of 0-9999 seconds factory set at 300 seconds. 

Should the normal power source fail during this time delay period, the transfer 

switch shall automatically return to the standby source. 
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D. Controls 

1. The transfer switch shall be equipped with a microprocessor-based control system 

to provide all the operational functions of the automatic transfer switch. The 

controller shall have two asynchronous serial ports. The controller shall have a real 

time clock with Nicad battery back-up. 

2. The CPU shall be equipped with self-diagnostics which perform periodic checks of 

the memory, I/O, and communication circuits with a watchdog power fail circuit. 

3. The controller shall use industry standard open architecture communication 

protocol for high speed serial communications via multidrop connection to other 

controllers and to a master terminal with up to 4000 ft of cable, or further with the 

addition of a communication repeater. The serial communication port shall be 

RS422/485 compatible. 

4. The serial communication port shall allow interface to either the manufacturer's or 

the Owner's furnished remote supervisory control system. 

5. The controller shall have password protection to limit access to authorized 

personnel. 

6. The controller shall include a 20 character LCD display with a keypad, which 

allows access to the system. 

7. The controller shall include three-phase over/under voltage, over/under frequency, 

phase sequence detection, and phase differential monitoring on both normal and 

standby sources. 

8. The controller shall be capable of storing the following records in memory for 

access either locally or remotely: 

a. Number of hours the transfer switch is in the standby position (total since 

record reset). 

b. Number of hours standby power source is available (total since record 

reset). 

c. Total transfer in either direction (total since record reset). 

d. Date, time, and description of the last four source failures. 

e. Date of the last exercise period. 

f. Date of record reset. 

9. Light emitting diodes shall be mounted on the controller to indicate: 

a. Switch is in normal position 
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b. Switch is in standby position. 

c. Controller is running. 

10. A three-phase digital LCD voltage readout, with 1% accuracy shall display all three 

separate phase-to-phase voltages simultaneously for both the normal and standby 

source. 

11. A digital LCD frequency readout with 1% accuracy shall display frequency for both 

the normal and standby source. 

12. An LCD readout shall display both normal source and standby source availability. 

13. The microprocessor controller shall meet the following requirements: 

 

Storage conditions: 25C to 85C 

Operation conditions: 20C to 70C ambient 

Humidity: 0 to 99% relative humidity, non-condensing 

Capable of withstanding infinite power interruptions  

Surge withstand per ANSI/IEEE C-37.90A-1978 

14. All control wiring shall be 18 gauge (minimum), 600 VAC, SIS switchboard type. All 

control wiring shall be identified at each termination (both ends) using tubular, 

sleeve-type wire markers. 

15. The automatic transfer switch controller shall be a Model ATC-900 IQ transfer 

device as manufactured by Eaton, or equal. The controller shall be programmed 

by the manufacturer at the factory. 

E. Accessories 

1. Programmable three phase sensing of the normal source set to pickup at 90% and 

dropout at 80% of rated voltage and overvoltage to pickup at 120% and dropout 

out at 110% of rated voltage. Programmable frequency pickup at 95% and dropout 

at 90% and over frequency to pickup at 110% and dropout at 105% of rated 

frequency. Programmable voltage differential between phases, set at 20%, and 

phase sequence monitoring. 

2. Programmable three phase sensing of the standby source set to pickup at 90% 

and dropout at 80% of rated voltage and overvoltage to pickup at 120% and 

dropout out at 110% of rated voltage. Programmable frequency pickup at 95% and 

dropout at 90% and over frequency to pickup at 110% and dropout at 105% of 

rated frequency. Programmable voltage differential between phases, set at 20%, 

and phase sequence monitoring. 
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3. Time delay for override of momentary normal source power outages (delays 

engine start signal and transfer switch operation). Programmable 0-9999 seconds. 

Factory set at 3 seconds. 

4. Time delay on retransfer to normal, programmable 0-9999 seconds, factory set at 

300 seconds, with overrun to provide programmable 0-9999 second time delay, 

factory set at 300 seconds, unloaded engine operation after retransfer to normal. 

5. Time delay on transfer to standby, programmable 0-9999 seconds, factory set at 3 

seconds. 

6. A maintained type load test switch shall be included to simulate a normal power 

failure, keypad initiated. 

7. A time delay bypass on retransfer to normal shall be included. Keypad initiated. 

8. Contact, rated 10 A at 30VDC, to close on failure of normal source to initiate 

engine starting. 

9. A plant exerciser shall be provided with (10) 7 day events, programmable for any 

day of the week and (24) calendar events, programmable for any month/day, to 

automatically exercise the standby plant programmable in one minute increments. 

Also include a control switch for selection of either "no load" (switch will not 

transfer) or "load" (switch will transfer) during the exercise period. Keypad initiated. 

10. Relay contacts which close when normal source fails wired to a terminal strip. 

11. Relay contacts which open when normal source fails wired to a terminal strip. 

12. Two auxiliary contacts rated 15 A at 120 VAC on main shaft, closed on normal and 

wired to a terminal strip. 

13. Two auxiliary contacts rated 15 A at 120 VAC on main shaft, closed on standby 

and wired to a terminal strip. 

14. Provide a preferred source selector switch to permit the selection of either source 

as the "preferred" source which the ATS will always seek if that source is 

available. The two-position selector switch shall have a legend plate which reads 

"Source A/Source B." 

2.03 PAINTING 

A. Painting shall conform with the requirements of Section 09 90 00 – Painting. Finish coat 

shall be ANSI #61. 

B. Prior to final completion of the work, all metal surfaces of the equipment shall be cleaned 

thoroughly, and all scratches and abrasions shall be retouched with the same coating as 

used for factory finishing coats. 
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PART 3 – EXECUTION 

3.01 INSTALLATION 

A. Each automatic transfer switch shall be installed as shown on the Drawings and in 

accordance with the manufacturer's installation instructions. 

B. The automatic transfer switch shall be provided with adequate lifting means for 

installation of wall or floor mounted enclosures. 

C. The Contractor shall tighten all assembled bolted connections to the manufacturer's 

torque recommendations prior to energizing. 

D. Install each switch to allow complete door swing required for component removal. This is 

specifically required where a switch is set next to a wall to the left of the switch 

enclosure. 

END OF SECTION
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DIVISION 26 

ELECTRICAL 

(FILED SUB BID REQUIRED) 

 

SECTION 26 41 00 

FACILITY LIGHTNING PROTECTION 

PART 1 – GENERAL 

1.01 FILED SUB-BID REQUIREMENTS 

A. This Section is part of the filed sub-bid for Division 26 – Electrical. See Section 26 05 00. 

1.02 THE REQUIREMENT 

A. The Contractor shall furnish, install, test, and place in satisfactory operation a complete 

lightning protection system as specified herein. This is a performance specification. The 

Drawings do not show a complete lightning protection system design. The Contractor 

shall retain the services of a firm specializing in the design, installation, and testing of 

lightning protection systems, which shall be identified as a Filed Sub-Sub-Bid as 

indicated in Division 01 and Section 26 05 00 – Basic Electrical Requirements.  

1.03 CODES AND STANDARDS 

A. The system shall comply with the following codes and standards: 

1. Underwriters Laboratories, Inc. (U.L.): 

a. U.L. 96 – Lightning System Components 

b. U.L. 96A – Installation Requirements for Lightning Protection Systems 

c. U.L. 467 – Grounding and Bonding Equipment 

2. National Fire Protection Association (NFPA): 

a. ANSI/NFPA 780 – Lightning Protection Code 

3. Lightning Protection Institute (LPI): 

a. LPI-175 – Standard of Practice 
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1.04 SUBMITTALS 

A. In accordance with the procedures and requirements set forth in the General Conditions 

and Section 01 33 00 – Submittal Procedures, the Contractor shall obtain from the 

equipment manufacturer and submit the following: 

1. Shop Drawings 

2. Operation and Maintenance Manuals 

3. Spare Parts List 

4. Test Reports 

5. UL Master Label Certification 

1.05 SHOP DRAWINGS 

A. Each submittal shall be complete in all respects, incorporating all information and data 

listed herein and all additional information required for evaluation of the proposed 

equipment's compliance with the Contract Documents. 

B. Partial, incomplete or illegible submittals will be returned to the Contractor without review 

for resubmittal. 

C. Shop drawings for each lightning protection system shall include, but not be limited to: 

1. Product data sheets. 

2. Complete U.L. approved, full size layout and installation drawings/details with 

clearly marked dimensions. Drawings shall indicate the exact location of all system 

components. Drawings shall be signed by a full-time employee of the lightning 

protection system manufacturer who is in responsible charge of this project and 

has been engaged in the business for at least ten (10) years.  

3. Weights of major all components. 

4. Bill of material list for each lightning protection system. 

5. Manufacturer's installation instructions. 

6. Manufacturer's and installer's warranty information. 

7. Evidence of the designer/installers UL listing. 

D. The shop drawing information shall be complete and organized in such a way that the 

Engineer can determine if the requirements of these specifications are being met. 

Copies of technical bulletins, technical data sheets from "soft-cover" catalogs, and 
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similar information which is "highlighted" or somehow identifies the specific equipment 

items the Contractor intends to provide are acceptable and shall be submitted. 

1.06 OPERATIONS AND MAINTENANCE MANUALS 

A. The Contractor shall submit operation and maintenance manuals in accordance with the 

procedures and requirements set forth in the General Conditions and Division 01. The 

manuals shall include: 

1. Instruction books and/or leaflets. 

2. Recommended spare parts list. 

3. Final as-built construction drawings included in the shop drawings incorporating all 

changes made during the installation.  

4. All other information that was included in the shop drawing submittal. 

1.07 SPARE PARTS 

A. The lightning protection system shall be furnished with all spare parts as recommended 

by the equipment manufacturer. In addition to the manufacturer recommended spare 

parts, the Contractor shall furnish the following minimum spare parts for each structure 

provided with a lightning protection system under this Contract: 

 
Number 

Required 
Descriptions 

2 Air Terminals 

2 Point Tip Protectors 

B. The spare parts shall be packed in containers suitable for long term storage, bearing 

labels clearly designating the contents and the pieces of equipment for which they are 

intended. 

C. Spare parts shall be delivered at the same time as the equipment to which they pertain. 

The Contractor shall properly store and safeguard such spare parts until completion of 

the Work, at which time they shall be delivered to the Owner. 

D. Spare parts lists, included with the shop drawing submittal shall indicate specific sizes, 

quantities, and part numbers of the items to be furnished. Terms such as "1 lot of 

packing material" are not acceptable. 

E. Parts shall be completely identified with a numerical system to facilitate parts inventory 

control and stocking. Each part shall be properly identified by a separate number. Those 

parts which are identical for more than one size, shall have the same part number. 
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PART 2 – PRODUCTS 

2.01 MANUFACTURERS 

A. The lightning protection systems covered by this Specification shall be furnished using 

standard components of proven performance as manufactured by reputable concerns. 

The systems shall be designed, constructed and installed in accordance with the best 

practices of the trade, and shall operate satisfactorily when installed. 

B. System designer/supplier qualifications shall be as follows: 

1. System components shall be manufactured by a company specializing in lightning 

protection equipment with a minimum of 5 years documented experience. 

Company shall be listed in the section entitled "Lightning Conductor, Air Terminals 

and Fittings" of the U.L. "Electrical Construction Materials Directory" for at least 5 

years previous to this Contract's bid opening date. 

2. The system designer/installer shall be an authorized installer of manufacturer with 

a minimum of 5 years of documented experience. Designer/Installer shall be listed 

in the section entitled "Lightning Protection Installation" of the U.L. "Electrical 

Construction Materials Directory" for at least 5 years previous to this Contract's bid 

opening date. 

2.02 LIGHTNING PROTECTION SYSTEMS 

A. General 

1. All components and parts of the lightning protection system shall be as specified 

herein. The materials used shall meet or exceed the material specification 

requirements of the Underwriters Laboratories, Inc. All materials shall be marked 

with a UL label or stamp. 

2. The complete lightning protection system for the new structure shall be inspected 

and included in the Master Label certification. 

B. Conductors 

1. Conductors shall be aluminum cable, consisting of a minimum of 24 strands of No. 

14 AWG aluminum wire. Copper conductors shall be furnished and installed only 

where required and when in contact with the earth. Where termination of copper 

conductors is required to aluminum parts, suitable bi-metallic connectors approved 

for the purpose shall be furnished and installed. 

C. Fittings 

1. Fittings shall be the bolted type with stainless steel bolts, nuts, and washers. 

Fittings shall be of cast metal construction specifically designed for the application. 
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Crimp-type fittings are not acceptable. Bi-metallic type fittings shall be furnished 

where required. 

D. Fasteners 

1. Fasteners shall be manufactured from non-corrosive material of ample strength 

and rigidity for the application. 

E. Bases 

1. Bases shall be bolted style provided with the model to suit the application (i.e. 
parapet, standing seam, etc.). Bolts, nuts, and washers shall be made of stainless 
steel. Bases shall be of aluminum or bronze construction, compatible with the 
material of the surface to which it is attached. Crimp-type bases are not 
acceptable. 

F. Ground Rods 

1. Ground rods shall be 3/4-inch by 10-foot 0-inch sectional type copper-clad steel 

rods; as specified in Section 26 05 26 – Grounding and Bonding for Electrical 

Systems; quantity as required. Ground rods and all associated hardware shall be 

UL 467 listed. 

G. Air Terminals 

1. Air terminals shall be solid aluminum. Air terminals shall be tapered or blunt tip 

type to suit the application and furnished with air terminal bases and safety tips 

(ball or bullet type) for impalement protection. 

H. Thru-Roof Hardware 

1. Thru-roof penetrations shall have stainless steel nuts, bolts, and washers. Sealing 

washers and sealing boots shall be provided as required and shall be compatible 

with the roofing material. Conductor connections to this roof hardware shall be by 

bolted connection. Crimp type connections are not acceptable. 

PART 3 – EXECUTION 

3.01 INSTALLATION 

A. The lightning protection system shall be furnished and installed in accordance with the 

manufacturer's installation instructions. One (1) copy of these instructions shall be 

included with the system components at time of shipment. The system components shall 

be suitably protected until accepted by the Owner. 

B. The equipment shall be installed in accordance with the manufacturer's 

recommendations. This shall include, but not be limited to the following: 
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1. Course all main down conductors to maintain a downward or horizontal run free of 

pockets or sags. Maintain an eight-inch (8") minimum radius and make no bend 

greater than 90 degrees. Follow the most direct route with inductance bonding 

conductors maintaining the horizontal or downward course of the main conductor. 

Interconnect roof conductors to provide at least two paths to ground from each 

terminal and to form closed loops. Follow the most direct path possible with down 

conductors between roof conductors and ground terminals. All down conductors 

for new occupiable buildings shall be placed in a concealed manner. Down 

conductors for existing occupiable structures, tanks, basins, and other non-

occupiable structures may be installed exposed. 

2. Install ground connections at no less than 60-foot intervals and at each down 

conductor on perimeter. If the structure has a ground grid, the ground rods from 

that grid may be used for connection to the down conductors. At each ground 

connection, determine the extent of the grounding arrangement according to the 

volume and type of soil encountered and the lowest expected moisture content. 

Have the Owner's representative observe each ground connection. Bond together 

all electrical service, telephone service, and lightning protection grounds to all 

underground metallic piping systems as required by Article 250 of the MEC. 

3. The structural steel frame (where provided) may substitute for main down 

conductors provided the frame is electrically continuous and of adequate cross-

section. Where the steel frame is utilized, connect the roof conductor to steel at 

least as often and at the same column as the ground connections. Make 

connections to steel with exothermic welds wherever possible. Provide bonding as 

required to make the entire metal frame continuous. 

4. Bond all sizable metal objects within 6-feet of down, roof, or grounding conductors 

to the system. Use only approved fittings and conductors. 

5. Wherever possible problems with corrosion are encountered, use substitute 

approved materials and/or provide corrosion protection. Use bimetallic or other 

specially designed and approved connectors where dissimilar metals are to be 

joined. 

6. Install air terminals within 2-feet of the edge of structure and at intervals not 

greater than 20-feet along perimeter and peak. Provide additional terminals to limit 

spacing across roof to 50-feet maximum. Bond any exposed metallic object or 

surface to the roof conductor. Flash all terminal or conductor penetrations in the 

roof to conform to the roofer's requirements. 

7. Record each ground connection location and mark up a reproducible copy of the 

approved shop drawings with their location. Also, indicate any substantial field 

modifications on these drawings. These drawings shall be included in the O&M 

manual. 
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8. Log all continuity tests of metal framing, ground grid connections, bonding, and 

similar connections. Indicate the location of tests or plans. Include test results in 

the O&M manual.  

9. Retain U.L. to make an inspection of the completed installation and issue a Master 

Label Certification. Furnish a copy of the Certification to the Owner upon receipt. 

3.02 TESTING 

A. All tests shall be performed in accordance with the requirements of the General 

Conditions and Division 01. The following tests are required: 

1. Certified Shop Tests and Reports 

a. None Required. 

2. Field Tests 

a. After installation, the lightning protection system shall be tested for continuity 

to the ground grid. The tests shall be made by the lightning protection 

system installer. Test shall be as follows:  

1) Record the resistance between each down conductor and the ground 

grid to ensure a suitable low-resistance connection. All resistance 

values shall be 1 ohm or less. Test shall be made after the ground grid 

has been installed and tested per the requirements of Section 26 05 26 

– Grounding and Bonding for Electrical Systems. 

END OF SECTION
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DIVISION 26 

ELECTRICAL 

(FILED SUB BID REQUIRED) 

 

SECTION 26 43 13 

SURGE PROTECTIVE DEVICES 

PART 1 – GENERAL 

1.01 FILED SUB-BID REQUIREMENTS 

A. This Section is part of the filed sub-bid for Division 26 – Electrical. See Section 26 05 00. 

1.02 THE REQUIREMENT 

A. The Contractor shall furnish, install, and place in satisfactory operation, the surge 

protective devices (SPD) as specified herein and indicated on the Drawings.  

B. Reference Section 26 05 19 – Low-Voltage Conductors and Cables, and Section 26 05 

53 – Identification for Electrical Systems. 

1.03 CODES AND STANDARDS 

A. The surge protective device shall be designed, manufactured, and/or listed to the 

following standards as applicable: 

1. Underwriters Laboratories, Inc. (UL) 

a. UL1449, latest edition: Surge Protective Devices 

b. UL1283, latest edition: Electromagnetic Interference Filters 

B. American National Standards Institute (ANSI)/Institute of Electrical & Electronic 

Engineers (IEEE) 

1. C62.41.1: 2002 Guide for Surge Voltages in Low-Voltage AC Power Circuits 

2. C62.41.2: 2002 Recommend Practice on Characterization of Surges in Low 

Voltage (100V and Less) AC Power Circuits. 

3. C62.45: 2002 IEEE Recommended Practice on Surge Testing for Equipment 

Connected to Low-Voltage (1000V and Less) AC Power Circuits 

4. C62.62: 2000 IEEE Standard Test Specifications for Surge Protective Devices for 

Low Voltage (1000V and Less) AC Power Circuits 
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1.04 SUBMITTALS 

A. In accordance with the procedures and requirements set forth in General Conditions and 

Section 01 33 00 – Submittal Procedures, the Contractor shall obtain from the 

equipment manufacturer and submit the following: 

1. Shop Drawings 

2. Operation and Maintenance Manuals 

3. Spare Parts List 

1.05 SHOP DRAWINGS 

A. Each submittal shall be complete in all respects, incorporating all information and data 

listed herein and all additional information required for evaluation of the proposed 

equipment's compliance with the Contract Documents. 

B. Partial, incomplete, or illegible submittals will be returned to the Contractor without 

review for re-submittal.  

C. Drawings submitted by the manufacturer shall be complete and documented to provide 

the Owner with operations and maintenance capabilities. 

D. Shop drawings for each SPD shall include but not be limited to: 

1. A Compliance, Deviations, and Exceptions (CD&E) letter. If the shop drawings are 

submitted without this CD&E letter, the submittal will be rejected. The letter shall 

include all comments, deviations and exceptions taken to the Drawings and 

Specifications by the Contractor AND Equipment Manufacturer/Supplier. This letter 

shall include a copy of this Specification Section. In the left margin beside each 

and every paragraph/item, a letter "C", "D", or "E" shall be typed or written in. The 

letter "C" shall be for full compliance with the requirement. The letter "D" shall be 

for a deviation from the requirement. The letter "E" shall be for taking exception to 

a requirement. Any requirements with the letter "D" or "E" beside them shall be 

provided with a full typewritten explanation of the deviation/exception. Handwritten 

explanation of the deviations/exceptions is not acceptable. The CD&E letter shall 

also address deviations, and exceptions taken to each Drawing related to this 

Specification Section. 

2. Product Data Sheets. 

3. Detailed drawings showing weights and dimensions. 

4. Wiring diagrams showing field connections. 

5. Proof that all products provided under this Section are UL listed and labeled by 

Underwriters Laboratories to UL1449, latest Edition. This proof shall be a copy of 

1
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the data listed under the UL File Number for the manufacturer, which may be 

obtained from the UL Online Certification Directory. No other means of proving 

compliance (such as manufacturer data sheets, marketing material, etc) will be 

considered acceptable.  

6. Proof of Short Circuit Current Ratings (SCCR), Voltage Protection Ratings (VPRs) 

for all modes, Maximum Continuous Operating Voltage rating (MCOV), Nominal 

Discharge Current (In), and device listing Type shall be submitted using the same 

means as described in the paragraph above. 

7. Proof that all products provided under this Section are UL listed and labeled by 

Underwriters Laboratories to UL 1283, latest Edition. This proof shall be a copy of 

the data listed under the UL File Number for the manufacturer, which may be 

obtained from the UL Online Certification Directory. No other means of proving 

compliance (such as manufacturer data sheets, marketing material, etc) will be 

considered acceptable. 

8. Manufacturer’s Warranty Information 

E. The shop drawing information shall be complete and organized in such a way that the 

Engineer can determine if the requirements of these Specifications are being met. 

Copies of technical bulletins, technical data sheets from "Soft Cover" catalogs, and 

similar information which is "highlighted" or somehow identifies the specific equipment 

items the Contractor intends to provide are to provide are acceptable and shall be 

submitted. 

1.06 OPERATION AND MAINTENANCE MANUALS 

A. The Contractor shall submit operation and maintenance manuals in accordance with the 

procedures and requirements set forth in the General Conditions and Division 01. 

1.07 SPARE PARTS 

A. All spare parts as recommended by the equipment manufacturer shall be furnished by 

the Contractor to the Owner. 

B. The Contractor shall furnish one (1) spare field replacement module of each rating 

provided under this Contract. 

C. The spare parts shall be packed in containers suitable for long term storage, bearing 

labels clearly designating the contents and the pieces of equipment for which they are 

intended. 

D. Spare parts shall be delivered at the same time as the equipment to which they pertain. 

The Contractor shall properly store and safeguard such spare parts until completion of 

the Work, at which time they shall be delivered to the Owner. 

La
st

 M
od

ifi
ed

: 0
2/

28
/2

02
4 

at
 1

0:
41

A
M

 E
S

T



 

90398-004/February 2024 26 43 13-4  Surge Protective Devices 

E. Spare parts lists, included with the shop drawing submittal shall indicate specific sizes, 

quantities, and part numbers of the items to be furnished. Terms such as "1 lot of 

packing material" are not acceptable. 

F. Parts shall be completely identified with a numerical system to facilitate parts inventory 

control and stocking. Each part shall be properly identified by a separate number. Those 

parts which are identical for more than one size, shall have the same part number. 

1.08 IDENTIFICATION 

A. Each SPD shall be identified by the circuit number and equipment name as indicated on 

the Drawings. A nameplate shall be securely affixed in a conspicuous place on each 

SPD. Nameplates shall be as specified in Section 26 05 53 – Identification for Electrical 

Systems. 

1.09 WARRANTY 

A. All SPDs, associated hardware, and supporting components shall be warranted to be 

free from defects in materials and workmanship, under normal use and in accordance 

with the instructions provided, for a period of five (5) years after acceptance of the 

equipment by the Owner. 

B. Any component or subassembly contained within the surge protection system that 

shows evidence of failure or incorrect operation during the warranty period, shall be 

replaced by the manufacturer at no additional cost to the Owner. 

PART 2 – PRODUCTS 

2.01 GENERAL 

A. The SPD units shall be UL 1449 5th edition listed and must bear the UL mark. Units that 

are “manufactured in accordance with” UL 1449 or tested by other testing agencies “in 

accordance with” UL 1449 are not acceptable and will be rejected. 

B. Type II SPD units shall be UL 1283 7th edition Listed and must bear the UL mark. Units 

that are “manufactured in accordance with” UL 1283 or tested by other testing agencies 

“in accordance with” UL 1283 are not acceptable and will be rejected. Further, SPD units 

using UL 1283 capacitors but not tested to UL 1283 will be rejected. 

2.02 PRODUCTS 

A. Type I surge protective devices (SPD) shall be furnished and installed when shown 

without upstream overcurrent protection on the Drawings. Type II SPDs shall be 

provided in all other locations. Type II SPDs shall not require the use of a specific 

upstream overcurrent device. SPDs shall be provided in the location and quantity as 

shown on the Drawings. 
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B. Each SPD shall be rated for the voltage and configuration of the equipment to which it is 

connected. 

C. Each Type II SPD shall have UL 1283 EMI/RFI filtering with minimum attenuation of -

50dB at 100kHz. 

D. The short circuit current rating of each SPD shall match or exceed the rating of the 

equipment to which it is connected. The Contractor shall reference the Drawings for 

short circuit current rating of each piece of equipment. 

E. Each SPD system shall provide surge protection in all possible modes. Surge protection 

shall be as follows: 

 

System Configuration 
Modes of 

Protection 

Number of 

Modes 

3-Phase Wye L-N, L-G, N-G 7 

3-Phase Delta L-L, L-G 6 

3-Phase Impedance 
Grounded 

L-L, L-G 6 

Single-Phase L-N, L-G, N-G 3 

F. Each SPD shall have a Maximum Continuous Operating Voltage (MCOV) of at least 

115% of the nominal voltage of the equipment to which it is connected. 

G. The Nominal Discharge Current (In) of each SPD shall be 20kA. Peak surge current 

ratings shall not be used as a basis for applying the SPD to the system. 

H. The Voltage Protection Rating (VPR) of each SPD shall not exceed the following: 

 

System Voltage L-N L-G L-L N-G 

208Y/120 700V 700V 1200V 700V 

480Y/277 1200V 2000V 2000V 1200V 

480 DELTA N/A 2000V 2500V N/A 

240 DELTA N/A 1000V 1000V N/A 

120/240 700V 700V 1200V 700V 

I. The surge current rating for each SPD shall be as indicated on the Drawings. Surge 

current ratings are indicated on single line diagrams and in panel schedules. Surge 

current rating indicated is on a per phase basis. 

J. SPDs which are indicated to be installed externally mounted from the equipment that 

they protect shall be provided within a separate enclosure.  The enclosure shall match or 
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exceed the NEMA rating of the enclosure for the equipment that it is serving (i.e. 

NEMA1, NEMA 12, NEMA 4X, etc). 

K. Each SPD shall be provided with the following accessories: 

1. Each individual module shall feature an LED indicating the individual module has 

all surge protection devices active. If any single component is taken off-line, the 

LED shall turn off and another LED shall illuminate, providing individual module as 

well as total system status indication. 

2. Surge counter and audible alarm with reset/silence switch. 

3. One set of Form C (SPDT) dry contacts rated for at least 5A at 120VAC. 

L. SPDs which are indicated to be installed integral within the equipment that they protect 

shall be fabricated by the same manufacturer as the equipment that they serve.  SPDs 

which are indicated to be installed externally mounted from the equipment that they 

serve shall be manufactured by Eaton, ASCO/Emerson Network Power, Current 

Technologies, General Electric, or Square D. 

PART 3 – EXECUTION 

3.01 INSTALLATION 

A. The SPD units shall be furnished and installed as shown on the Drawings and in 

accordance with the manufacturer's installation instructions 

B. SPDs which are indicated to be integral with the equipment that they protect shall be 

installed within the enclosure for that equipment. 

C. Externally mounted SPDs shall be installed as follows: 

1. The SPD units shall be mounted such that the conductor lengths are as short as 

possible, but no greater than 36 inches. Any installation resulting in a conductor 

length of greater than 36 inches shall be reviewed with the Engineer as a special 

type of cable may need to be installed. For equipment such as panelboards, the 

Contractor shall relocate the circuit breaker that is to be connected to the SPD as 

needed to achieve the shortest conductor length possible. 

2. The Contractor shall use a close nipple to enclose the conductors between the 

SPD and the equipment served. However, if due to field conditions a 90 degree 

conduit bend is required to connect the SPD to the equipment that it serves, the 

bend shall have a minimum radius of 36 inches to eliminate any potential for sharp 

bends in the conductors.   

3. Conductors between the equipment served and the SPD shall be 600V power wire 

and cable as specified in Section 26 05 19 – Low-Voltage Conductors and Cables. 
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The individual conductors shall be gently twisted and sized as indicated on the 

Drawings. 

D.  Prior to energizing, the following shall be performed for each SPD: 

1. Verify that the SPD unit voltage and configuration is suitable for the system to 

which it is connected. 

2. Verify that any Neutral to Ground bonding jumpers are installed as required. 

3.02 TESTING 

A. All tests shall be performed in accordance with the requirements of the General 

Conditions and Division 01. The following tests are required: 

1. Shop Tests  

a. Standard factory tests shall be performed on the equipment under this 

Section. All tests shall be in accordance with the latest version of NEMA, 

ANSI, and UL standards. 

b. All surge protective devices, subassemblies, and components shall be 100% 

tested and certified by the manufacturer to meet their published performance 

parameters. 

2. Field Tests 

a. None required. 

END OF SECTION
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DIVISION 26 

ELECTRICAL 

(FILED SUB BID REQUIRED) 

 

SECTION 26 50 00 

LIGHTING 

PART 1 – GENERAL 

1.01 FILED SUB-BID REQUIREMENTS 

A. This Section is part of the filed sub-bid for Division 26 – Electrical. See Section 26 05 00. 

1.02 THE REQUIREMENT 

A. The Contractor shall furnish and install all lighting fixtures, labor, and material, in 

accordance with the preceding Specifications, the requirements of this Section, and as 

shown on the Drawings. 

B. Reference the following Specification Sections: 

1. Section 26 05 00 – Basic Electrical Requirements 

2. Section 26 05 26 – Grounding and Bonding for Electrical Systems 

1.03 CODES AND STANDARDS 

A. All equipment shall be Listed by and shall bear the Label of Underwriter's Laboratories, 

Incorporated (UL). 

B. The equipment shall be designed, manufactured, and/or Listed to the following 

standards as applicable. 

1. Institute of Electrical and Electronic Engineers (IEEE) 

a. IEEE C62.41.3 – Guide for Surge Voltages in Low-Voltage AC Power 

Circuits 

2. Illuminating Engineering Society (IES) 

3. National Fire Protection Association (NFPA) 

a. NFPA 70 – National Electric Code (NEC). 

4. Underwriters Laboratories (UL) 
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a. UL 924 – Emergency Lighting and Power Equipment 

b. UL 844 – Luminaires for Use in Hazardous (Classified) Locations 

c. UL 916 – Standard for Energy Management Equipment 

d. UL 1012 – Standard for Safety Power Units Other Than Class 2 

e. UL 1598 – Luminaires 

1.04 SUBMITTALS 

A. In accordance with the procedures and requirements set forth in the General Conditions 

and Section 01 33 00 – Submittal Procedures, the Contractor shall obtain from the 

equipment manufacturer and submit the following: 

1. Shop Drawings 

2. Operation and Maintenance Manuals 

3. Spare Parts Lists 

B. Each submittal shall be identified by the applicable Specification Section. 

1.05 SHOP DRAWINGS 

A. Each submittal shall be complete in all respects, incorporating all information and data 

listed herein and all additional information required for evaluation of the proposed 

equipment's compliance with the Contract Documents. 

B. Partial, incomplete, or illegible submittals will be returned to the Contractor for 

resubmittal without review. 

C. Shop drawings shall include but not be limited to: 

1. Product data sheets. 

2. Catalog cuts for each fixture type showing performance and construction details of 

standard fixtures, and complete working drawings showing all proposed 

construction details of special or modified standard fixtures.  

3. Photometric curves. 

4. LED data including efficiency (Efficacy lumens/watt) information. 

5. LED Driver information 
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6. Catalog data including applicable coefficients of utilization tables, isolux chart of 

illumination on a horizontal plane, beam efficiency, horizontal and vertical beam 

spread, and beam lumens.  

7. Manufacturer’s warranty information. 

8. Manufacturer's connection/wiring diagram for each astronomical time switch 

system used on the project. 

9. Custom wiring diagrams for each individual combination of lighting contactor and 

photocell used on this project. Standard wiring diagrams that are not custom 

created by the manufacturer for the individual lighting contactors for this project 

are not acceptable. One wiring diagram which is typical for all lighting contactors is 

not acceptable. Each wiring diagram shall include wire identification and terminal 

numbers. Indicate all devices, regardless of their physical location, on the 

diagrams. Identify on each respective wiring diagram specific equipment names 

and equipment numbers consistent with those indicated on the Drawings. 

10. System (entire fixture assembly) efficiency data. 

11. Pole and foundation calculations.  

D. Shop drawings shall be submitted to the Engineer for review and acceptance for all 

fixtures before fixtures and poles are manufactured. Substitutions will be permitted only if 

acceptable to the Engineer. 

E. Manufacturer's model/series and description in the fixture schedule on the Contract 

Documents establishes a level of quality, style, finish, etc. The use of a model/series 

describing the various types of fixtures shall be used as a guide only and does not 

exclude all the required accessories or hardware that may be required for a complete 

installation. 

1.06 OPERATION AND MAINTENANCE MANUALS 

A. The Contractor shall submit Operation and Maintenance Manuals in accordance with the 

procedures and requirements set forth in the General Conditions and Division 01. 

1.07 SPARE PARTS 

A. All spare parts as recommended by the equipment manufacturer shall be furnished to 

the Owner by the Contractor. The following additional spare parts shall be furnished: 

1. A minimum of one (1) LED driver for every ten (10) drivers (of the same type) 

installed. 

A. Reference Section 26 05 00 – Basic Electrical Requirements for spare parts delivery and 

handling requirements. 
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1.08 LIGHTING CONTROLS 

A. The lighting systems shall be controlled as specified herein and indicated on the 

Drawings. 

1.09 WARRANTY 

A. The manufacturer's warranty shall in no event be for a period of less than five (5) years 

from date of delivery of fixtures to the project site and shall include repair labor, travel 

expense necessary for repairs at the jobsite, shipping costs, expendables used during 

the course of repair, or complete replacement of the failed lighting unit.  

B. Warranty shall be provided for the entire fixture and shall include all parts and 

accessories.. Submittals received without written warranties as specified shall be 

rejected in their entirety. 

PART 2 – PRODUCTS 

2.01 MANUFACTURERS 

A. The equipment covered by this Specification is intended to be standard equipment of 

proven performance as manufactured by reputable concerns. Equipment shall be 

designed, constructed, and installed in accordance with the best practices of the trade, 

and shall operate satisfactorily when installed as shown on the Drawings. 

B. The fixture schedule indicates the basis-of-design manufacturer(s) for each fixture type.  

The Contractor shall submit photometric calculations for each space and/or area where 

the Contractor wishes to use an equivalent fixture in accordance with Section 26 05 00 – 

Basic Electrical Requirements.  Fixtures will be approved or denied as equivalent on a 

per-fixture and/or per-space/area basis.   

2.02 FIXTURES 

A. All lighting fixtures shall be furnished complete with all fittings and hardware necessary 

for a complete installation. Lighting fixtures shall have all accessories, characteristics, 

and functionality as specified.  

B. Fixture leads shall be as required by NEC. Fixtures shall be grounded by the equipment 

grounding conductor in the conduit. 

C. All glassware shall be high quality, homogeneous in texture, uniform in quality, free from 

defects, of uniform thickness throughout, and properly annealed. Edges shall be well 

rounded and free from chips or rough edges. 

D. Emergency and exit fixtures shall be UL 924 Listed and have a minimum 90 minutes 

battery back-up. 

E. Fixtures for use in hazardous locations shall be UL 844 Listed. 
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F. Fixtures specified to be damp or wet locations rated shall be UL 1598 Listed. 

G. Fixtures shall be as specified in the schedule below 

 

Fixture 

Type Fixture Wattage Description 

Basis of Design 

Mfr. and Model 

LC1/ 

LP1/ 

LW1 

67W (max) 

Ceiling/Pendant/Wall-mounted (as indicated on the 

Drawings), 120-277VAC, LED light fixture, color 

temperature of 4000K, lineal ribbed frosted 

polycarbonate lens, medium distribution, gasketed 

frosted polycarbonate housing, stainless steel latches, 

54-inch, 8000 lumen minimum. Wet location Listed.  

Mount LP1/LW1 9’-0” AFF unless otherwise noted on 

drawings. 

Holophane EVT4 LED 

Series, or engineer 

approved equal. 

LP2 49W (max) 

Ceiling/Pendant/Wall-mounted (as indicated on the 

Drawings), 120-277VAC, LED light fixture, color 

temperature of 4000K, lineal ribbed frosted 

polycarbonate lens, wide distribution, gasketed frosted 

polycarbonate housing, stainless steel latches, 54-

inch, 6000 lumen minimum. Wet location Listed.  

Mount LP2 12’-0” AFF. 

Holophane EVT4 LED 

Series, or engineer 

approved equal. 

LW2 71W (max) 

Wall-mounted, 120-277VAC, full-cutoff LED light 

fixture, color temperature of 3000K, IESNA Type 3 

Medium distribution, bronze A360-cast aluminum 

housing, ‘P30’ LED package, 7800 lumen minimum, 

and wet location Listed.  Mount LW2 9’-0” AFF unless 

otherwise noted on drawings. 

Holophane HLWPC2 

Series, or engineer 

approved equal. 

LW3 72W (max) 

Wall-mounted, 120-277VAC, LED light fixture, color 

temperature of 4000K, prismatic borosilicate glass 

lens, IESNA Type III Medium distribution, gray die-cast 

aluminum housing, 8500 lumen minimum, and wet 

location Listed.  Mount LW3 10’-0” AFF unless 

otherwise noted on drawings. 

Holophane WCNG 

WallConnect LED, or 

engineer approved 

equal. 

LC4/ 

LP4 
74W (max) 

Ceiling/Pendant-mounted, 120-277VAC, LED light 

fixture, color temperature of 4000K, 80 CRI, prismatic 

borosilicate glass lens, wide distribution with uplight, 

corrosion-resistant gray cast aluminum housing, 10000 

lumen minimum, and wet location listed.  Mount LP4 

12’-0” AFF unless otherwise noted on drawings. 

Holophane Petrolux 

PXLW Series, or 

engineer approved 

equal. 

LC5/ 

LP5 
100W (max) 

Ceiling/Pendant-Mounted, 120-277VAC, LED light 

fixture, color temperature of 4000K, 80 CRI, frosted, 

prismatic borosilicate glass lens, medium Distribution, 

gray cast aluminum housing, 12,000 lumen minimum, 

(Pendant mount) - furnish with hook and cord, L5-15P 

plug, and L5-15R receptacle, damp location listed.  

Mount LP5 15’-6” AFF to bottom of fixture unless 

otherwise noted on drawings. 

Holophane Phuzion 

PHZ Series, or 

engineer approved 

equal. 
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Fixture 

Type Fixture Wattage Description 

Basis of Design 

Mfr. and Model 

LW6 83W (max) 

Wall-mounted with 35° universal arm mount, 120-

277VAC, LED light fixture, color temperature of 4000K, 

80 CRI, prismatic borosilicate frosted glass lens, 

medium distribution with uplight, corrosion-resistant 

gray cast aluminum housing, 12,000 lumen minimum, 

and wet location Listed.  Mount LW6 13’-6” AFF unless 

otherwise noted on drawings.   

Holophane Petrolux 

PXHW Series, or 

engineer approved 

equal. 

LW7 86W (max) 

Wall mounted recessed LED pool/basin light fixture, 

suitable for underwater mounting, 120VAC, housing 

and door shall be heavy wall cast bronze construction, 

all hardware and niche to be stainless steel, cord to be 

submersible rated, provided with temperature sensing 

low water cut off, color temperature of 4100K, warm 

white, convex linear spread lens, wide flood 

distribution, 8700 lumen minimum, IP 68 rated up to 

three meters.  Mount LW7 14’-0” above tank bottom.     

Hydrel 4426 series, or 

engineer approved 

equal 

LR1 15.9W (max) 

Recessed troffer 120-277VAC, 2ft x 2ft LED light 

fixture, 3000K color temperature, 80CRI, 2000 lumen 

minimum, cold rolled steel, pre-painted housing, ribbed 

reflector, acrylic linear prismatic diffuser. 

Lithonia 2VTL2 Series, 

or engineer approved 

equal. 

LR2 23.2W (max) 

Recessed troffer 120-277VAC, 2ft x 4ft LED light 

fixture, 3000K color temperature, 80CRI, 3200 lumen 

minimum, cold rolled steel, pre-painted housing, ribbed 

reflector, acrylic linear prismatic diffuser. 

Lithonia 2VTL4 Series, 

or engineer approved 

equal. 

LR3 27.7W (max) 

Recessed troffer 120-277VAC, 2ft x 2ft LED light 

fixture, 35K/40K/50K switchable white color 

temperature, 80CRI, switchable 2500LM, 3200LM, 

4000LM lumen output, cold rolled steel, pre-painted 

housing, ribbed reflector, satin white lens. 

Lithonia CPX LED 

Switchable Series, or 

engineer approved 

equal. 

LR4 8W (max) 

Ceiling mounted LED light fixture, 120-
277VAC with 0-10V dimming, color 
temperature of 3000K, 80 CRI, diffuse lens, 
aluminum frame with white finish with white 
flange, hyperbolic medium trim, 800 lumen 
minimum. 

Indy LLP4 Series, or 

engineer approved 

equal.  

LR5 15W (max) 

Ceiling (junction box) mounted LED light fixture, 

120VAC, color temperature of 3000K, 90 CRI, diffuse 

lens, tapered surface/box mount disc fixture, aluminum 

frame with white finish, 990 lumen minimum. 

Contractor shall install per manufacturer requirements 

when located in wet locations such as restrooms or 

shower areas. 

Juno SlimBasics JSBT 

Series, or approved 

equal. 

LC6 
6W per linear 

foot (max) 

Ceiling mounted linear LED light fixture, Length as 

indicated on drawings, 120-277VAC, color 

temperature of 3000K, 80CRI, frosted clear acrylic 

lens, medium distribution, aluminum frame, architect 

selected finish, 600 lumen per linear foot minimum 

Mark Architectural 

Lighting Slot 2 S2SD 

Series, or engineer 

approved equal. 
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Fixture 

Type Fixture Wattage Description 

Basis of Design 

Mfr. and Model 

LR6 5W (max) 

Cove mounted linear LED light fixture, 1’-0” Length, 

120-277VAC, color temperature of 3000K-5000K 

tunable white, 80CRI, frosted clear acrylic lens, wall 

wash distribution, aluminum frame with white finish, 

600 lumen per linear foot minimum 

Mark Architectural 

Lighting MKS101 

Series, or engineer 

approved equal. 

LR6A 14W (max) 

Cove mounted linear LED light fixture, 1’-0” Length, 

120-277VAC, color temperature of 3000K-5000K 

tunable white, 80CRI, frosted clear acrylic lens, wall 

40x60, aluminum frame with white finish, 250 lumen 

per linear foot minimum 

Mark Architectural 

Lighting MKS101 

Series, or engineer 

approved equal. 

LC7 
6W per linear 

foot (max) 

Ceiling mounted linear LED light fixture, Length as 

indicated on drawings, 120-277VAC, color 

temperature of 3000K, 80CRI, frosted clear acrylic 

lens, medium distribution, aluminum frame, architect 

selected finish, 600 lumen per linear foot minimum 

Mark Architectural 

Lighting Slot 2 S2SD 

Series, or engineer 

approved equal. 

LR7 32W (max) 

Cove mounted linear LED light fixture, 4’-0” Length, 

120-277VAC, color temperature of 3000K, 80CRI, 

frosted clear acrylic lens, wall wash distribution, 

aluminum frame with white finish, 600 lumen per linear 

foot minimum 

Mark Architectural 

Lighting MKS101 

Series, or engineer 

approved equal. 

LR7A 14W (max) 

Cove mounted linear LED light fixture, 4’-0” Length, 

120-277VAC, color temperature of 3000K, 80CRI, 

frosted clear acrylic lens, 40x60 distribution, aluminum 

frame with white finish, 250 lumen per linear foot 

minimum 

Mark Architectural 

Lighting MKS101 

Series, or engineer 

approved equal. 

LP8 15W (max) 

Pendant-mounted, 120-277VAC, LED light fixture, 

tube style decorative architectural fixture, color 

temperature 3000K, 80CRI, 1.5” diameter, 30” fixture 

length with an overall height including power cable 

8’-0”, clear silver aluminum gasketed housing, 

Camman P8700 Tano 

Series, or engineer 

approved equal 

LW8 37W (max) 

Wall (yoke) mounted, 120-277VAC, LED light fixture, 

color temperature of 3000K, prismatic borosilicate 

glass lens, wide flood, 6x6 distribution, 5500 lumen 

minimum, bronze die cast aluminum housing, wet 

location Listed. 

Furnish and install fixture on equipment screening 

Pole.  Mount LW8 7’-0” AFF.   

Holophane Predator 

PSLED Series, or 

engineer approved 

equal. 

LP9 15W (max) 

Pendant-mounted, 120-277VAC, LED light fixture, 

tube style decorative architectural fixture, color 

temperature 3000K, 80CRI, 1.5” diameter, 30” fixture 

length with an overall height including power cable 

9’-0”, clear silver aluminum gasketed housing. 

Camman P8700 Tano 

Series, or engineer 

approved equal 
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Fixture 

Type Fixture Wattage Description 

Basis of Design 

Mfr. and Model 

LP10 15W (max) 

Pendant-mounted, 120-277VAC, LED light fixture, 

tube style decorative architectural fixture, color 

temperature 3000K, 80CRI, 1.5” diameter, 30” fixture 

length with an overall height including power cable 

10’-0”, clear silver aluminum gasketed housing, 

Camman P8700 Tano 

Series, or engineer 

approved equal 

LW10 8W (max) 

Wall mounted linear flood LED light fixture, 3’-0” 

Length, 120-277VAC, color temperature of 3000K 

tunable white, 80CRI, frosted clear acrylic lens, 40x60 

distribution, aluminum frame with bronze finish, 650 

lumen per linear foot minimum.  Mount LW10 above 

sign.   

Hydrel HLF501 series, 

or engineer approved 

equal 

LP11 15W (max) 

Pendant-mounted, 120-277VAC, LED light fixture, 

tube style decorative architectural fixture, color 

temperature 3000K, 80CRI, 1.5” diameter, 30” fixture 

length with an overall height including power cable 

11’-0”, clear silver aluminum gasketed housing. 

Camman P8700 Tano 

Series, or engineer 

approved equal 

LP12 40W (max) 

Pendant mounted linear LED light fixture, 4’-0” Length, 

120VAC, color temperature of 3000K, 80CRI, frosted 

clear acrylic lens, direct distribution, aluminum frame 

with white finish, 400 lumen per linear foot minimum. 

Mount LP12 10’-0” to bottom of fixture.   

Peerless Round 4 

RD4MS Series, or 

engineer approved 

equal 

LB1 65W (max) 

Base-mounted, MVOLT, LED flagpole light fixture, 

specialty architectural flood, color temperature 3000K, 

80CRI, clear watershed lens, 20 deg distribution, 

bronze aluminum housing, pole with knuckle mount, 

8330 lumen minimum. Wet location Listed 

Hydrel SAF14 LED 

series, or engineer 

approved equal 

LB2 11W (max) 

Base-mounted, 120VAC, LED sign light fixture, 

specialty architectural flood, color temperature 3000K, 

80CRI, clear watershed lens, 45 deg distribution, 

bronze aluminum housing, pole with knuckle mount, 

600 lumen minimum. Wet location Listed 

Hydrel ASPEN series, 

or engineer approved 

equal 

LL1 74W (max) 

Pole-mounted, 120-277VAC, LED light fixture, color 

temperature of 3000K, 80 CRI, prismatic borosilicate 

glass lens, forward throw, corrosion-resistant gray cast 

aluminum housing, gray uplight shield, 10,000 lumen 

minimum, and wet location Listed. 

 

Furnish and install fixture on Pole Type C, reference 

Pole Schedule. 

Holophane Petrolux 

PXLW Series, or 

engineer approved 

equal. 

LL1A 74W (max) 

Pole-mounted, 120-277VAC, LED light fixture, color 

temperature of 3000K, 80 CRI, prismatic borosilicate 

glass lens, medium distribution, corrosion-resistant 

gray cast aluminum housing, gray uplight shield, 

10,000 lumen minimum, and wet location Listed. 

 

Furnish and install fixture on Pole Type B, reference 

Pole Schedule. 

Holophane Petrolux 

PXLW Series, or 

engineer approved 

equal. 
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Fixture 

Type Fixture Wattage Description 

Basis of Design 

Mfr. and Model 

LL2 74W (max) 

Pole-mounted with 35° universal arm mount, 120-

277VAC, LED light fixture, color temperature of 4000K, 

80 CRI, prismatic borosilicate glass lens, wide 

distribution, corrosion-resistant gray cast aluminum 

housing, gray uplight shield, 10,000 lumen minimum, 

and wet location Listed. 

 

Furnish and install fixture on Pole Type B, reference 

Pole Schedule. 

Holophane Petrolux 

PXLW Series, or 

engineer approved 

equal. 

LL3 67W (max) 

Pole-mounted, 120-277VAC, full-cutoff LED light 

fixture, color temperature of 3000K, IESNA roadway 

Type 3 distribution, bronze die cast aluminum housing, 

10,500 lumen minimum, house-side shield, wet 

location Listed. 

Furnish and install fixture on Pole Type A, reference 

Pole Schedule. 

AEL Autobahn ATB0 

Series, or Engineer 

approved equal. 

EW1 
<10W (Fixture 

Input Wattage) 

Wall-mounted, emergency fixture, 120-277 VAC with 

12.8 VDC extra high-output (EHO) lithium iron 

phosphate battery, gray corrosion and impact resistant 

thermoplastic housing, surge and brown-out 

protection. Two 5.3W LED heads. NEMA 4X, Wet 

location Listed. Mount fixture at 9’-0” AFF unless 

otherwise noted on drawings. 

Holophane Desoto 

DSL46, Lithonia EXTL 

Series, or Signify 

Rhyno Series. 

XW1/ 

XC1 
5W (sign) 

Wall/ceiling mounted, red LED exit sign, 120/277VAC, 

black die cast aluminum housing, gasketed impact 

resistant polycarbonate cover, brushed aluminum 

stencil with field-selectable chevrons, single/double 

face as indicated on the drawings, brownout and surge 

protected, wet location Listed.  Mount XW1 0’-6” above 

door. 

Holophane DeLeon 

DLTLX Series, 

Chloride Hz Series or 

Emergilite IL Series. 

XW3/ 

XC3 
5W (sign) 

Wall/ceiling mounted, red LED exit sign, 120/277VAC, 

extruded brushed aluminum finish, clear acrylic 

panels, red letters on mirrored panel, field-selectable 

chevrons, single/double face as indicated on the 

drawings, brownout and surge protected, damp 

location Listed.  Mount XW3 0’-6” above door. 

Lithonia EDG/EDGR 

Series, or Engineer 

approved equal. 

 

2.03 LED DRIVERS 

A. Drivers shall have a voltage range of 347-480V or 120-277 (as required) +/- 10% at a 

frequency 60Hz. 

B. All drivers shall be designed to a power factor >90% with a total harmonic distortion THD 

<20% at full load. 

C. Case temperature shall be rated for -40°C through +80°C. 
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D. Drivers shall have overheat protection, self-limited short circuit protection and overload 

protected. 

E. Drivers shall be furnished with a fused primary. 

F. Drivers shall have an output current ripple <30% 

G. Drivers shall be manufactured by Philips, Advance, Universal or equal.  

H. Drivers shall be UL Listed for damp location, UL1012, ROHS. 

I. Drivers shall meet FCC 47 Sub Part 15. 

J. All drivers shall be provided with ANSI/IEEE C62.41 Category C (10kV/5kA) surge 

protection. 

2.04 LEDS 

A. Luminaires provided with LED technology shall utilize high brightness LEDs with a group 

binning code of P and/or Q. 

B. Color Temperature: as specified in fixture schedule. 

C. Junction point shall be designed and manufactured to allow adequate heat dissipation. 

D. LEDs shall be rated for 50,000 hours of life, minimum (based on IESNA L70). 

2.05 POLES AND FOUNDATIONS 

A. Poles shall be designed to withstand calculated wind force based on wind velocity in 

accordance with the provisions of the Building Code for the State or Commonwealth in 

which the project is located. 

B. Pole mounted fixtures shall be mounted on poles as designated in the fixture schedule 

or as indicated on the Drawings. Poles shall have adequate handholes. Furnish and 

install weatherproof receptacles where indicated. All anchor bolts and nuts shall be hot-

dipped galvanized steel. 

C. The Contractor shall furnish and install a concrete foundation for freestanding pole 

mounted fixtures as indicated on the Drawings and as required (e.g., site/roadway 

lighting). The Contractor shall furnish and install structural anchorage/attachment, 

including mounting brackets where applicable, for pole mounted fixtures that are 

attached to a structure (e.g., clarifiers, aeration basins, etc.).  

1. Foundation shall be designed and approved by a Professional Structural Engineer 

(PE) currently licensed in the State or Commonwealth in which the project is 

located. The wind design shall be in accordance with ASCE 7 and the Building 

Code for the State or Commonwealth in which the project is located. Submit 

signed and sealed calculations for review. 
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D. Poles shall be as specified in the pole schedule below and shall be furnished with fixture 

types where specified in the fixture schedule: 

Pole Type Description Mfr. and Model 

A 

Round, bronze, base-mounted, tapered, 20 ft, bronze 

anodized aluminum pole. Pole foundation shall project 

36 inches above finished grade. 

As selected by 

fixture 

manufacturer 

B 

Round, ,  8ft total height 316 stainless steel pole with 

bolted base plate for horizontal bolted attachment to 

structure, platform, or walkway.  Pole shall be structure 

mounted and shall be completely independent of (with 

no attachment to) guardrails/handrails. Pole base 

section shall include two (2) integral trade size 1-inch 

NTP threaded conduit fittings and a supplementary 

grounding electrode conductor landing pad.  Pole shall 

include a locking swivel joint or telescoping action that 

allows the pole and fixture to be lowered to an 

accessible height for ladder-free maintenance.  

Reference Standard Details for additional information.  

Coordinate all structural pole attachments with the 

Structural Engineer. 

Swivelpole ST 

Series or Engineer 

approved equal. 

C 

Round, freestanding or structure-mounted (via a bolted 

base plate for attachment to concrete), 10ft 316 

stainless steel pole. Pole shall include a locking swivel 

joint or telescoping action that allows the pole and 

fixture to be lowered to an accessible height for ladder-

free maintenance. 

 

Provide concrete pole foundation. Pole foundation shall 

project six (6) inches above finished grade. Reference 

the Standard Details on the Drawings. 

 

Where shown on the Drawings to be located on a 

concrete slab/structure, foundation shall be omitted and 

pole shall be bolted to the slab/structure. Coordinate all 

structural pole attachments with the Structural 

Engineer. 

Swivelpole ST or F 

Series or Engineer 

approved equal 

 

 

2.06 LIGHTING CONTROLS 

A. Lighting Contactor and Photocell 

1. Furnish and install a lighting contactor and photocell combination to control lighting 

as indicated on the Drawings.  

2. Lighting contactors shall be as manufactured by Eaton, the Square D Company, 

General Electric Company, or Siemens Energy and Automation, Inc. Lighting 

contactors shall be heavy duty industrial type with 30A minimum rating and shall 

have the number of contacts required. Contactor ampere rating shall be increased 
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as required to suit the application. Contactor coil voltage shall be as indicated on 

the Drawings. Contactors shall be the electrically or mechanically held type as 

indicated on the Drawings. Contactors shall include fused integral control power 

transformers. Any auxiliary relays, or other devices required for proper operation 

shall be included. 

3. Photocells shown on the Drawings that are not integral to a fixture shall be 

provided by the Contractor. Photocells shall be rated for 120-277 VAC, 1800W, 

and be provided with 1/2” or 3/4” threads for box mounting.  

4. In non-hazardous locations, lighting contactors shall be furnished with the following 

enclosure type and material of construction, dependent upon the designation of 

the area in which they are to be installed. Area designations are indicated on the 

Drawings. 

 

AREA DESIGNATION ENCLOSURE TYPE AND MATERIAL 

Indoor Wet Process Area NEMA 4X, Type 304 Stainless Steel 

Indoor Dry Process Area NEMA 12, Painted Steel 

Indoor Dry Non-process Area NEMA 1, Painted Steel 

Indoor Type 1 Chemical Storage/Transfer Area NEMA 4X, Fiberglass 

Indoor Type 2 Chemical Storage/Transfer Area NEMA 4X, Type 304 Stainless Steel 

All Outdoor Areas NEMA 4X, Type 304 Stainless Steel 

5. Lighting contactors shall not be installed in hazardous locations. 

B. Astronomical Time Switch System 

1. Furnish and install  astronomical time switch system(s) to control lighting as 

indicated on the Drawings.  System shall be Model ET90000 as manufactured by 

Intermatic, or Engineer approved equal. 

2. Integral programmable electronic astronomic controller shall be 365/7-day type, 

capable of permitting 48 ON and 48 OFF events, minimum. Controllers shall 

include selectable astronomic (dusk/dawn) settings for each day and each circuit 

to allow load switching at sunset and/or sunrise without a photo control device. 

Controller shall allow designation of the geographic location of the unit and 

whether the location participates in daylight savings time.  Controllers shall operate 

on a 120 VAC, 60 Hz control power supply. The electronic controller shall be UL 

916 Listed. 

3. A minimum of four (4) SPST load switching contacts shall be provided, with the 

capacity to expand to up to 16 contacts.  Reference Drawings to determine where 

more than the minimum number of load switching contacts may be required.  Load 
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switching contacts shall be rated for 20A (minimum) for LED type lighting loads 

and be suitable for 120VAC through 277VAC lighting loads.  A USB port and 

Ethernet communication port, both accessible from outside the enclosure, shall be 

provided.   Enclosure shall be NEMA 3R painted steel for all non-hazardous 

locations.  Astronomical time switch systems shall not be installed in hazardous 

locations or Indoor Type 1 Chemical Storage/Transfer Areas.   

PART 3 – EXECUTION 

3.01 INSTALLATION 

A. Lighting fixtures shall be located symmetrically with building lines as shown on the 

Drawings. The Contractor shall furnish and install the lighting fixtures to allow 

"convenient" access for maintenance. The Contractor shall install fixtures at mounting 

heights indicated on the Drawings or as instructed by the Engineer. In areas with 

exposed ducts and/or piping, installation of lighting fixtures shall be adapted to field 

conditions as determined by the Engineer. Where fixtures are shown in locations on the 

Drawings where maintenance would be difficult, the Contractor shall notify the Engineer 

for direction. 

B. The Contractor shall provide and install all inserts, conduit, structural supports as 

required, mounting, poles, wiring, and any other items required for a complete system. 

Contractor shall properly adjust and test, to the satisfaction of the Engineer, the entire 

lighting system. The Contractor shall provide pigtails and flexible conduit connected to 

an outlet box where necessary or required resulting in a neat and complete installation. 

C. The Contractor shall protect all fixtures at all times from damage, dirt, dust, and the like. 

Upon completion of work, and after the building area is broom clean, all fixtures shall be 

made clean and free of dust and all other foreign matter both on visible surfaces, and on 

surfaces that affect the lighting performance of the fixture including diffusers, lenses, 

louvers, reflectors, etc.  

D. The Contractor shall furnish and install all pendant trapezes and pendant stem hangers 

with durable swivel or equivalent trapeze hanger permitting normal fixture motion and 

self-alignment. Fixture pendants shall be Appleton Type UNJ ball type flexible hanger at 

the fixture and supports from an Appleton JBLX junction box with JBLX hub cover, or 

equal. Pendant lengths shall be adequate and adjusted to provide uniformity of 

installation heights above the reference datum. Stems shall be one-piece, with matching 

canopies and fittings.  

E. All wiring/cables associated with lighting equipment shall be installed in conduits or other 

raceways as specified. Installing wiring/cables exposed is not acceptable, unless 

specifically shown otherwise on the Drawings.  

F. The Contractor shall furnish and install recessed fixtures with a separate junction box 

concealed and located as to be accessible when fixture is removed. 
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G. The Contractor shall furnish and install all boxes for lighting fixtures such that the box is 

not the sole support of the fixture. The boxes shall be offset to allow maintenance such 

that access to wiring within the box can be attained without having to consider 

supporting (holding) the fixture. 

H. All lighting fixtures, when installed, shall be set true and be free of light leaks, warps, 

dents, and other irregularities. All hangers, cables, supports, channels, and brackets of 

all kinds for safely erecting this equipment in place, shall be furnished and erected in 

place by the Contractor. 

I. The Contractor shall support each fixture securely. The Contractor shall not secure 

fixtures to the work of other trades, unless specified or noted otherwise, and shall not 

support fixtures from plaster. The Contractor shall furnish and install all members and 

supports as required to fasten and suspend fixtures from the structure. 

J. In all mechanical equipment areas, the Contractor shall install lighting fixtures after all 

piping and equipment therein has been installed. Exact locations for such fixtures may 

be determined by the Engineer on the site during the course of the work. 

K. All fixtures that require physical adjustment shall be so adjusted in accordance with the 

directions of the Engineer. The Contractor shall also adjust angular direction of fixtures 

as directed. 

L. . All optical control surfaces such as lenses and reflectors shall be safely and securely 

attached to fixtures and shall be easily and quickly removed and replaced for cleaning 

without the use of special tools.  

M. Lighting contactors shall be provided in the enclosure type and material of construction 

required for the area in which it is installed. Reference the requirements in Part 2 herein, 

and the area designations indicated on the Drawings. 

N. The Contractor shall commission astronomical time switch systems with input from the 

Engineer and Owner about on/off scheduling.  The commissioning shall also include 

setup of the device’s geographic location and daylight savings time features. 

3.02 TESTING 

A. All tests shall be performed in accordance with the requirements of the General 

Conditions and Division 01. The following tests are required: 

1. Certified Shop Tests 

a. The lighting fixtures shall be given routine factory tests in accordance with 

the requirement of ANSI, NEMA and Underwriters Laboratories standards. 

2. Field Tests 
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a. Field testing shall be done in accordance with the requirements specified in 

the General Conditions, Division 01, and NETA Acceptance Testing 

Specifications, latest edition. 

END OF SECTION
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SECTION 27 51 16 

PUBLIC ADDRESS SYSTEMS 

PART 1 – GENERAL 

1.01 THE REQUIREMENT 

A. The Contractor shall provide, through the services of a Public Address System Supplier, 

hereinafter referred to as the PA Supplier, all components and system installation 

services as well as all required and specified ancillary services in connection with the 

Public Address System. The System includes all materials, labor, tools, fees, charges 

and documentation required to furnish, install, test and place in operation a complete 

and operable PA System as shown and/or specified. The system shall include all 

speakers, drivers, amplifiers, interface hardware, controllers, power supplies, mounting 

hardware, lightning and surge protection, associated panels and consoles, 

interconnecting cables and such accessories as shown, specified, and/or required to 

provide the functions indicated. The Contractor shall retain overall responsibility for the 

Public Address System as specified herein. 

B. It is the intent of the specifications to construct a complete and working installation. 

Items of equipment or materials which may reasonably be assumed as necessary to 

accomplish this end shall be supplied whether or not they are specifically stated herein. 

1.02 RELATED ITEMS 

A. Additional and related work performed under Division 26 includes, but is not limited to, 

the following: 

1. A.C. grounding systems and power supplies for all equipment and accessories. 

2. Conduit and raceways for carrying all PA System signal and power wiring. 

3. Final wiring and termination to A.C. grounding systems and A.C. power supplies. 

1.03 PUBLIC ADDRESS SYSTEM SUPPLIER 

A. Acceptable PA System shall be manufactured by Associated Engineered Systems of 

Hazelwood Missouri or equal, subject to compliance with the Specifications, an 

established history of product support, and favorable review by the Engineer and Owner. 

The PA Supplier shall have been engaged in the manufacture, configuration, installation 

and start-up of PA Systems for the past five years, as a minimum. During this time the 

PA supplier shall have completed at least three systems of similar size and complexity to 

the system to be provided under this Contract. 
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1.04 SUBMITTALS 

A. The following items shall be submitted in accordance with, or in addition to the submittal 

requirements specified in Section 01 33 00 – Submittal Procedures and Section 46 00 

00 – Equipment General Provisions: 

1. Shop Drawings 

2. O&M Manuals 

1.05 OPERATION AND MAINTENANCE MANUALS 

A. The Contractor shall submit complete operation and maintenance manuals in 

accordance with the procedures and requirements set forth in Section 26 05 00 – Basic 

Electrical Requirements. 

1.06 QUALITY ASSURANCE 

A. It is the intent of this Contract to secure high quality in all materials, equipment and 

workmanship in order to facilitate operations and maintenance of the facilities. All 

equipment and materials shall be new and the products of reputable recognized 

suppliers having adequate experience in the manufacture of these particular items. For 

uniformity, only one manufacturer will be accepted for each type of product. All parts of 

duplicate equipment shall be interchangeable without modification. All equipment shall 

be designed for the service intended and shall be of rugged construction, of ample 

strength for all stresses which may occur during fabrication, transportation, erection and 

during continuous or intermittent operation. They shall be adequately stayed, braced and 

anchored and shall be installed in a neat and workmanlike manner. Appearance and 

safety, as well as utility, shall be given consideration in the design of details. 

B. All components and devices installed shall be of standard items of industrial grade, 

unless otherwise noted, which shall be of sturdy and durable construction and be 

suitable for long, trouble-free service. 

C. All work shall be installed in accordance with the National Electric Code, National 

Electric Safety Code, OSHA, state/commonwealth, local and other applicable codes. 

PART 2 – PRODUCTS 

2.01 GENERAL 

A. The PA System configuration shown in Exhibit 16770-1 depicts overall system 

configuration requirements. System design shall be based upon this concept. Unless 

otherwise specified, designs which vary from this concept will be rejected. 
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B. The PA System shall be designed to page to selected zones from the facility phone 

system. Security access phones shall be provided at the facility entrance gates to allow 

facility paging, gate operation, and communication over the facility phone system. 

C. The facility phone system shall be provided by the Owner. All interface equipment, 

cables, termination cabinets, and appurtenances required to interface the facility phone 

system to the PA System shall be provided. 

D. All loudspeaker and ancillary components shall be corrosion resistant. Equipment shall 

be field painted with an approved epoxy-based paint as determined necessary by the 

Engineer. 

E. The PA System shall provide the following features and functions: 

1. Simultaneous high-power and low-power paging. 

2. A minimum of 6 paging zones and the capacity of 99 paging zones. 

3. A minimum of 32 field-programmable paging zones each consisting of 1 to 99 

zones. 

4. Field programmable night ringer zone group, consisting of 1 to 99 zones. This 

feature shall be activated by high-voltage ring signal or contact closure. 

5. Field programmable emergency / shift change zone group, consisting of 1 to 99 

zones. This feature shall require activation by a contact closure and sound a user 

selected tone. The user shall have the choice of outside tone source, tone burst, 

single chime, or a quad beep. 

6. Emergency all-facility page override feature shall be activated through a loop start 

trunk or through contact closure, and dry audio output. It shall override the normal 

paging features of the system, sound an alert tone in all zones, and open an audio 

channel for a voice page. 

7. Background music assigned per zone and local background music sourcing 

capability. 

8. Field programmable code call zone group, consisting of 1 to 99 zones. The user 

shall have the choice of pattern or echo code calls, and repeat functions. 

9. Two SPDT relay contacts for activating external equipment. 

10. The capability of providing uninterruptable background music to all zones not 

being paged. 

11. Nonvolatile RAM shall be included to allow for retention of programming 

information during power interruptions. 
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12. Screwdriver adjustable volume control of confirmation, preannounce, error, and 

shift change/emergency call tones. 

2.02 AMPLIFIER/CONTROLLER 

A. Zone Paging System Unit 

1. The PA system amplifier/controller shall be a zone paging system unit designed for 

direct connection to loop start and ground start trunks, to PBX or KEY paging ports 

which supply DTMF capability, and to analog T/R lines. The zone paging unit shall 

be modular and wall-mounted. The system shall consist of the appropriate 

modules as required and shall be registered under Part 68 of FCC rules. The 

system shall be supplied with 120 VAC with all necessary power supplies being 

provided. 

2. All modules shall be designed for installation in the wall mounted unit. All modules 

shall be equipped with a ribbon cable and connector and power cable with 

connector to permit them to be interconnected to each other. The face plates of 

each module shall be clearly labeled. Each face plate shall have knockouts to 

facilitate cable and wire dressing. All connection shall be made using a small 

regular screw driver or common jacks (RJ11 or RCA). 

B. Central Processing Module 

1. A central processing module shall be provided for every nine paging zones in the 

system. The module shall provide for satellite system identification via built-in DIP 

switches. The module shall include a locking program/run selector switch (with 

program LED), satellite data link RCA jack, and power source jack. A connector 

block, using screw terminal connections, shall be provided for paging amplification 

connection, low power and high power BGM connections, emergency/shift change 

signal activation, AUX contact closure, and power source connection. A power on 

LED indicator shall be provided to indicate power applied status. 

C. Zone Paging Module 

1. A zone paging module shall be provided for every 3 paging zones in the system. 

The module shall include a power on LED, low-power background music volume 

control, background music out/in jumper field, local BGM selection jumpers, and 

high-power/low-power operation selector switch. A connector block, using screw 

terminal connections, shall be included to connect the local background music, 

zone wiring, and relay driver outputs. 

D. Telephone Interface Module 

1. A telephone interface module shall be provided to interface with the Owner's 

phone system. The module shall provide for telephone interface selection via built-

in DIP switches. It shall include a volume control for tone and BGM source, and 

RJ-11 jacks for night ringer, telephone line and over ride. A connector block, using 
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screw terminal connections, shall be provided for BGM source, and two SPDT 

relay contacts. A power on LED indicator shall be provided to indicate power 

applied status. 

E. The zone paging system shall be a Bogen model PCM2000 with required modules, or 

equal. 

2.03 CABLES 

A. Speaker Cable 

1. Speaker cable shall be 18 gage (7 strands of 26 gage) twisted pair with tinned 

copper conductors and 300 volt flame retardant 80 deg C polyvinyl chloride 

insulation. Cable shall be Beldon model 8460, or equal. 

2.04 HORN LOUDSPEAKERS 

A. Horn loudspeakers shall be bidirectional reentrant type with a frequency response from 

225 Hz to 14 kHz. Rated power output shall be 30 watts, RMS continuous. Dispersion 

shall be 100 for each horn. Sound pressure level measured four feet on axis with 30-

watt input @ 1000 Hz shall be a minimum of 121 dB. 

B. Power handling capacity shall be adjustable at 70V to 1.8, 3.7, 7.5, 15, or 30 watts. 

Impedance shall be adjustable to 45, 89, 167, 333, 666, 1300, or 2500 ohms. 

C. The loudspeaker shall be of weatherproof all metal construction, with driver enclosed 

within a waterproof housing. The loudspeaker shall include a self-aligning, field-

replaceable diaphragm. 

D. Screw terminals shall be provided for connection to the audio line. A plastic cover shall 

be provided to protect the connectors and impedance selector switch and provide strain 

relief for the audio line. 

E. An all-purpose mounting bracket shall provide precise positioning in the vertical and 

horizontal planes with a single adjustment. The bracket shall include banding slots to 

permit mounting the loudspeaker on beams or pillars. Bracket and loudspeaker shall be 

finished in textured enamel. 

F. Horn loudspeakers shall be a Bogen Model BDT-30A or approved equal. 

2.05 RECESSED CEILING LOUDSPEAKERS 

A. Recessed ceiling loudspeakers shall be an 8-inch cone type loudspeaker, having a 

frequency response of at least 70 Hz to 15 kHz. Axial sensitivity shall be 96 dB, at four 

feet with one watt input. The loudspeaker shall have a ten-once ceramic magnet, a one-

inch voice, and power handling capacity of 15 watts, minimum. Mounting holes shall be 

provided for attaching a transformer. A transformer providing power taps of 1/8, 1/4, 1/2, 

1, 2, 4 watts shall be mounted to the speaker. The transformer primary and secondary 
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leads shall be stripped, tinned, and shall be at least six inches in length. The ceiling 

speaker grille shall be steel finished in white semi-gloss enamel capable of protecting 

and concealing a recessed eight-inch cone type loudspeaker. The diameter of the grille 

shall be 12-5/8 inches and have a volume control knob. The loudspeaker / transformer / 

grille assembly shall be a Bogen Model S810T725PG8WVK, or equal. 

B. The protective enclosure for the eight-inch cone type loudspeaker shall be a Bogen 

Model RE84, or equivalent, designed for recessed installations. It shall be constructed of 

one-piece heavy gauge steel and include a speaker mounting ring. A foam insert shall 

be permanently attached to the inner surface, to prevent metallic resonance. Four 

combination conduit knockouts shall be provided at 90° intervals, and the unit shall be 

finished in a rust retardant black primer coating. 

C. The load bearing T-bar support shall be a Bogen Model TB8, or equivalent, capable of 

sustaining the weight of an eight inch speaker, grille and protective enclosure in 

suspended ceiling construction. It shall be manufactured of steel and shall be finished 

with a rust retardant galvanized coating. 

2.06 TELEPHONE TERMINATION CABINET 

A. All phone lines shall be terminated in a central phone termination cabinet. The 

termination cabinet shall be painted code gauge galvanized steel of panelboard type 

construction with a wood interior subpanel. The termination cabinet shall have minimum 

dimensions of 24x23x6 inches. 

B. The telephone termination cabinet shall be a Square D Class 6650 equipment cabinet, 

or equal. 

2.07 SECURITY ACCESS PHONE 

A. The security access phone shall be a hands-free unit that automatically dials pre-

programmed telephone numbers, provides keyless gate entry, and allows remote gate 

entry via the Owner's telephone system. The phone shall operate off an internal plant 

phone line and meet the following minimum requirements. 

1. Metallic weather/corrosion resistant enclosure. 

2. Metallic keypad, mylar speaker, and an LED display. 

3. A directory of phone numbers. The directory shall be a replaceable sheet 

sandwiched between two pieces of clear lexan and mounted on or by the phone. 

4. SPDT relay output rated 3 A at 50 volts 

5. Operating Environment: -20°F to 140°F, 5% to 95% humidity 

6. Surge protection on power and data lines. 
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7. Minimum of 50 code capacity. 

B. The security access phone shall be pedestal mounted. 

C. The security access phone shall be a Select Engineered Systems, Inc. Model HF, or 

equal. 

PART 3 – EXECUTION 

3.01 SHIPPING, HANDLING, AND STORAGE 

A. In addition to shipping, handling and storage requirements specified elsewhere in the 

Contract Documents, air conditioning/heating shall be provided for storage of all digital 

equipment, enclosures, and ancillary devices to maintain temperatures between 20 and 

25 degrees C; relative humidity 40 to 60 percent without condensation. The air shall be 

filtered and free of corrosive contaminants and moisture. 

3.02 INSTALLATION 

A. PA system components shall be located as indicated herein and as shown on the 

Contract Drawings. Necessary supports shall be provided as required, this includes 

concrete foundations, poles, straps, hangers as necessary for a complete system 

installation. 

B. All labor shall be performed by qualified craftsmen in accordance with the standards of 

workmanship in their profession and shall have had a minimum of five years of 

documented experience on similar projects. 

C. All equipment and materials shall fit properly in their installations. Any required work to 

correct improperly fit installations shall be performed at no additional expense to the 

Owner. 

3.03 TESTING 

A. The entire PA system shall be tested and configured for proper operations to the 

satisfaction of the Engineer and the Owner. 

END OF SECTION
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SECTION 28 46 20 

FIRE ALARM SYSTEMS 

PART 1 – GENERAL 

1.01 THE REQUIREMENT 

A. Furnish and install a complete addressable Fire Alarm System including networked 

control panels, annunciator, alarm initiating and indicating devices, conduit, wiring, and 

other components as required for a complete and operational system. A fire alarm 

system shall be installed under this Contract as shown on the Drawings. System shall be 

in conformance with the latest NFPA and UL Standards listed below. Furnish installation 

drawings, tools, and all labor required to complete the work as specified herein and 

indicated on the Drawings.  

B. This is a performance specification. The Electrical Contractor (EC) shall hire a licensed 

Professional Engineer, certified in fire protection in the State or Commonwealth in which 

the project is located, to review the requirements of this Section and design a fire alarm 

system in accordance with all applicable standards and current Building Code of the 

State or Commonwealth in which the project is located. The EC shall submit the 

Drawings to the local Authorities having jurisdiction as described herein and coordinate 

the approval process. The EC shall make any changes necessary and install any 

additional components required in order to receive approval, at no additional cost to the 

Owner. 

C. System shall be capable of being monitored by both a central station monitoring system 

as well as the Owner’s local SCADA system.  

D. The EC shall include in his bid all costs for the fire alarm system, as well as all of the 

necessary conduit, wire, supports, installation, etc. 

E. All components used for the fire alarm system shall be suitable for the area in which they 

are installed. Fire alarm system design shall utilize appropriate components (e.g. 

weatherproof devices, explosion-proof devices, etc.) as required, even if required 

components are not specifically indicated within Part 2 – Products herein. 

F. Reference Section 26 05 00 – Basic Electrical Requirements, Section 26 05 33.13 – 

Conduit for Electrical Systems, Section 26 05 19 – Low-Voltage Conductors and Cables, 

and Section 26 05 53 – Identification for Electrical Systems. 

1.02 CODES AND STANDARDS 

A. The system shall comply with all Federal, State/Commonwealth, and County laws or 

ordinances, as well as all applicable codes, standards, regulations, and/or regulatory 

agency requirements including the partial listing below: 

0
6

0
7

1
6
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1. National Fire Protection Association (NFPA) Publications:  

a. NFPA 71, 

b. NFPA 72, 

c. NFPA 90A, and 

d. NFPA 101. 

2. Underwriter’s Laboratories (UL), Inc. 

3. Factory Mutual (FM) System. 

4. Massachusetts Electrical Code, Article 760. 

1.03 SUBMITTALS 

A. In accordance with the procedures and requirements set forth in Division 01 the 

Contractor shall obtain from the equipment manufacturer and submit the following: 

1. Shop Drawings, 

2. Operation and Maintenance Manuals, 

3. Spare Parts List, 

4. Manufacturer's Field Start-up Report, and 

5. Manufacturer's Representative's Certification. 

B. Each submittal shall be identified by the applicable Specification Section. 

1.04 SHOP DRAWINGS 

A. Each submittal shall be complete in all respects, incorporating all information and data 

listed herein and all additional information required for evaluation of the proposed 

equipment's compliance with the Contract Documents. 

B. Partial, incomplete, or illegible submissions will be returned to the Contractor without 

review for re-submittal.  

C. Shop drawings for each system shall include but not be limited to: 

1. Control panel interior wiring diagrams, point-to-point wiring diagram showing the 

point of connection and terminal used for all electrical field connections in the 

system and field wiring color-coded scheme. 
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2. Descriptive bulletins and product data sheets for all alarm indicating and initiating 

devices in sufficient detail to permit comparison with the specifications inclusive of: 

manufacturer’s literature, illustrations, specifications, materials of construction, 

related engineering, data and compliance with NFPA, FM, UL, and local 

standards. 

3. A complete list identifying each addressable initiating device custom label, 

annunciator zone, notification appliance signaling zone, remote signaling and 

auxiliary function zone and the specific devices associated with each zone. 

4. An input/output matrix defining the system operation. This matrix shall cross-

reference each initiating device to its corresponding annunciator zones, notification 

appliance signaling zones, remote signaling zones and auxiliary function zones 

and indicate system operation in the event of each type of trouble condition 

recognized by the system. This matrix shall be in the format as shown in NFPA 72. 

5. Power supply, standby battery, battery charger and NAC voltage drop calculations 

for each power supply, configuration of standby batteries in the system, identifying 

both the non-alarm and alarm load associated with each, and demonstrating 

conformance to the requirements of these specifications relative to sizing/capacity 

of power supplies, chargers, and standby batteries as applicable. 

6. Assembly and installation drawings. 

7. Spare parts list. 

8. Manufacturer’s warranty statement. 

9. Sample central station monitoring contract for Owner review. 

10. A Compliance, Deviations, and Exceptions (CD&E) letter. If the shop drawings are 

submitted without this CD&E letter, the submittal will be rejected. The letter shall 

include all comments, deviations and exceptions taken to the Drawings and 

Specifications by the Contractor AND Equipment Manufacturer/Supplier. This letter 

shall include a copy of this Specification Section. In the left margin beside each 

and every paragraph/item, a letter "C", "D", or "E" shall be typed or written in. The 

letter "C" shall be for full compliance with the requirement. The letter "D" shall be 

for a deviation from the requirement. The letter "E" shall be for taking exception to 

a requirement. Any requirements with the letter "D" or "E" beside them shall be 

provided with a full typewritten explanation of the deviation/exception. Handwritten 

explanation of the deviations/exceptions is not acceptable. The CD&E letter shall 

also address deviations, and exceptions taken to each Drawing related to this 

Specification Section.  

D. Submit drawings, calculations and system component data sheets as listed in the 

paragraphs above for approval to the Town of West Parish, Owners Insurance 

Underwriter, and/or any other Authorities Having Jurisdiction. Drawings and calculations 
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shall be signed and sealed by the licensed Professional Engineer certified in fire 

protection in the State or Commonwealth in which the project is located. 

E. Submit evidence that the equipment furnished complies with NFPA standards and 

satisfies all local codes for buildings in the appropriate Use Group as indicated on the 

building code sheets (Architectural Drawings).  

F. The shop drawing information shall be complete and organized in such a way that the 

Engineer can determine if the requirements of these specifications are being met. 

Copies of technical bulletins, technical data sheets from "soft-cover" catalogs, and 

similar information which is "highlighted" or somehow identifies the specific equipment 

items the Contractor intends to provide are acceptable and shall be submitted. 

G. If standard data and catalog literature is supplied, all furnished options shall be carefully 

highlighted and options not being furnished shall be carefully deleted with ‘strikethrough’ 

notations. Unclear information will cause rejection of the entire submittal. 

1.05 OPERATION AND MAINTENANCE MANUALS 

A. The Contractor shall submit Operation and Maintenance manuals in accordance with the 

procedures and requirements set forth in Division 01. The manuals shall include: 

1. Instruction books, descriptive bulletins, technical bulletins, application data 

booklets, and other applicable instructional information, 

2. Recommended spare parts list, and 

3. Final as-built construction drawings included in the shop drawings incorporating all 

changes made during the completion of the project. 

1.06 SPARE PARTS 

A. The fire alarm system shall be furnished with all spare parts as recommended by the 

equipment manufacturer. Spare parts shall be furnished in accordance with Division 01. 

B. In addition to the manufacturer recommended spare parts, the Contractor shall furnish 

the following minimum spare parts: 

 

No. Required Description 

5% (minimum of 1) Each type of heat detector and smoke detector including base 

5% (minimum of 1) Each type of manual pull station and each type notification appliance 

5% (minimum of 1) Each type of zone addressable control and monitor relay module 

5% (minimum of 1) Each type of isolator module 
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C. The spare parts shall be packed in containers suitable for long-term storage, bearing 

labels clearly designating the contents and the pieces of equipment for which they are 

intended. 

D. Spare parts shall be delivered at the same time as the equipment to which they pertain. 

The Contractor shall properly store and safeguard such spare parts until completion of 

the Work, at which time they shall be delivered to the Owner. 

E. Spare parts lists, included with the shop drawing submittal shall indicate specific sizes, 

quantities, and part numbers of the items to be furnished. Terms such as "1 lot of 

packing material" are not acceptable. 

F. Parts shall be completely identified with a numerical system to facilitate parts inventory 

control and stocking. Each part shall be properly identified by a separate number. Those 

parts which are identical for more than one size shall have the same parts number. 

G. Spare parts shall be identical and interchangeable with corresponding parts of installed 

system. 

1.07 IDENTIFICATION 

A. Each system component shall be identified with a unique identification number. A 

nameplate shall be securely affixed in a conspicuous place on each device. Nameplates 

shall be as specified in Section 26 05 53 – Identification for Electrical Systems. 

B. Fire alarm terminal and junction boxes shall be identified in accordance with Article 760 

of the MEC and painted red and stenciled “FIRE ALARM” preventing unintentional 

interference with the signaling circuits during testing, servicing and additional 

modifications to the system. 

C. Major components of equipment shall be identified with a permanently affixed nameplate 

bearing the manufacturer's name and address, and type or style and catalog number of 

the item. 

D. Keys and locks shall be furnished with tags bearing stamped identification numbers. 

Cable and conduit runs shall be identified in accordance with Section 26 05 33.13 – 

Conduit for Electrical Systems and Section 26 05 19 – Low-Voltage Conductors and 

Cables. 

1.08 QUALIFICATIONS OF INSTALLER 

A. Prior to installation, the EC shall submit data proving that he has successfully installed 

fire alarm systems of the same type and design as specified herein. Submit the names 

and locations of at least two installations where such systems have been installed. The 

EC shall indicate the type and design of these systems and certify that these systems 

have performed satisfactorily. 

La
st

 M
od

ifi
ed

: 0
2/

28
/2

02
4 

at
 1

0:
41

A
M

 E
S

T



 

 

90398-004/February 2024 28 46 20-6  Fire Alarm Systems 

PART 2 – PRODUCTS 

2.01 MANUFACTURERS 

A. To ensure that the Fire Alarm System is integrated, coordinated and compatible system, 

one (1) manufacturer shall furnish all components specified herein. The system shall be 

as manufactured by Johnson Controls, Desigo Fire Safety, Edwards EST 3, Notifier by 

Honeywell, or Siemens Fire Safety. 

2.02 FIRE ALARM SYSTEM 

A. Fire Alarm Control Panel (FACP) and Fire Alarm Annunciator Panel (FAAP). 

1. Provide networkable FACPs and FAAP in the locations shown on the drawings. 

2. System shall be non-coded supervised addressable initiating, with annunciators as 

indicated on Drawings. Each circuit shall be electrically supervised against 

disarrangement. Wiring shall be Class A. Each system shall be able to be wired for 

a minimum of 250 addressable devices.  

3. Control panel shall be microprocessor based and use solid-state components to 

operate the system. Control panel shall contain a minimum 60 hour 24 VDC 

battery back-up system. Provide system reset switch, battery and alarm horn, 

indicating device test switches and alarm relays. 

4. Panel shall have the capability to accept as a minimum all alarm initiating devices 

as shown on the Drawings for each system. The panel shall have a 1,000 point 

(minimum) capacity where (1) point equals (1) monitor (input) or (1) control 

(output). 

5. Install auxiliary relays as required in the panel with a minimum of eight (8) 120 volt 

normally open alarm contact outputs for remote alarm annunciation. The relays 

shall energize when a fire alarm, trouble, or supervisory alarm occurs. Wire all 

relay contacts to terminal blocks for connection to field wiring. 

6. In the event of total power loss and restoration, the status of the initiating devices 

and notification appliances shall remain unchanged. The entire fire alarm system 

shall be powered from the battery back-up system during a power loss. 

7. The panel shall have a 24 VDC power supply mounted in the panel enclosure. 

8. The fire alarm system manufacturer shall provide all logic and/or programming to 

the fire alarm control panel so the fire alarm system will operate as follows: 

a. When a fire alarm pull station is pulled the fire alarm system will immediately 

go into an alarm state and energize the alarm horns, strobe lights and the 

auxiliary relays for remote notification. 
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b. The smoke detectors shall have an alarm verification feature to prevent 

nuisance alarms. In the event that a detector is activated and the alarm 

verification period has been exceeded, the fire alarm system shall go into an 

alarm state and energize the alarm horns, strobe lights and the auxiliary 

relay for remote notification. 

9. The control panel shall also have all of the following features: 

a. Microprocessor based control. 

b. Factory programmed and field configurable. 

c. Alarm and trouble with 24-hour reminder. 

d. Signal silence inhibit. 

e. Alarm verification by device. 

f. Alarm, trouble, supervisory and verification last event records. 

g. One person test. 

h. Inherently power limited per MEC Article 760. 

i. UL Listed. 

j. FM approved. 

k. Dead front option for the enclosure. 

l. Central station DACT and HVAC shutdown relays. 

m. Hardware for central station monitoring via analog telephone line. 

n. The control panel shall have voice annunciation capabilities. The control 

panel shall have a minimum of two (2) pre-recorded messages that can be 

activated in the event of a fire or other evacuation of the building. Buttons 

shall be provided for maintenance personnel to activate the pre-recorded 

evacuation messages. 

10. Alphanumeric Display and System Controls: Panel shall include an LCD display to 

indicate alarm, supervisory, and component status messages and shall include a 

keypad for use in entering and executing control commands. 

11. FACPs shall individually monitor sensors for calibration, sensitivity, and alarm 

condition, and shall individually adjust for sensitivity. The control unit shall 

determine the condition of each sensor by comparing the sensor value to the 

stored values. 

La
st

 M
od

ifi
ed

: 0
2/

28
/2

02
4 

at
 1

0:
41

A
M

 E
S

T



 

 

90398-004/February 2024 28 46 20-8  Fire Alarm Systems 

12. Environmental Compensation: The FACPs shall maintain a moving average of the 

sensor's smoke chamber value to automatically compensate for dust, dirt, and 

other conditions that could affect detection operations. 

13. Programmable Sensitivity: Smoke Sensors shall have 7 selectable sensitivity 

levels ranging from 0.2% to 3.7%, programmed and monitored from the FACP. 

14. Sensitivity Testing Reports: The FACPs shall provide sensor reports that meet 

NFPA 72 calibrated test method requirements. The reports shall be capable of 

being printed for annual recording and logging of the calibration maintenance 

schedule. 

15. The FACPs shall automatically indicate when an individual sensor needs cleaning.  

When a sensor's average value reaches predetermined values, three (3) 

progressive levels of reporting shall be provided. The first level shall indicate if a 

sensor is close to a trouble reporting condition and shall be indicated on the FACP 

(i.e. "ALMOST DIRTY"). If this indicator is ignored and the second level is reached, 

a "DIRTY SENSOR" condition shall be indicated at the FACP and subsequently a 

system trouble shall be reported. The sensor base LED shall glow steady giving a 

visible indication at the sensor location. The "DIRTY SENSOR" condition shall not 

affect the sensitivity level required to alarm the sensor. If this indicator is ignored 

and its average value increases to a third predetermined value, an 

"EXCESSIVELY DIRTY SENSOR" trouble condition shall be indicated at the 

FACP. 

16. The FACPs shall continuously perform an automatic self-test on each sensor that 

will check sensor electronics and ensure the accuracy of the values being 

transmitted. Any sensor that fails this test shall indicate a "SELF TEST 

ABNORMAL" trouble condition at the FACPs. 

B. Alarm Initiating Devices 

1. Fire Alarm Pull Stations 

a. Fire alarm pull stations shall comply with NFPA standards and be compatible 

with the Fire Alarm Control Panel.  

b. Pull stations shall be double action addressable type that require an outer 

door to be operated to expose actuation handle. 

c. Provide necessary control power, and any other modules required for 

operation integral with Fire Alarm Control Panel. 

d. Provide weatherproof pull stations in outdoor areas or indoor wet process 

locations. Provide pull stations suitable for use in hazardous areas when 

installed in hazardous areas. 
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2. Smoke Detectors 

a. Smoke Detectors shall comply with NFPA standards and shall be compatible 

with the Fire Alarm Control Panel. 

b. Type: Smoke sensors shall be of the photoelectric or combination 

photoelectric/ heat type. 

c. Spacing: In accordance with the manufacturer’s recommendations and the 

requirements of NFPA 72, however, in no case shall spacing exceed 30 ft. 

by 30 ft. per detector. 

d. Proximity to Fixtures: Smoke detectors shall not be placed closer than 5 ft. 

from any vent entrance or discharge point. 

e. Each sensor base shall contain an LED that shall flash each time it is 

scanned by the Control Unit (once every 4 seconds). In alarm condition, the 

sensor base LED shall be on steady. 

f. Sensors shall include a communication transmitter and receiver in the 

mounting base having a unique identification and capability for status 

reporting to the FACP. Sensor address shall be located in base to eliminate 

false addressing when replacing sensors. 

g. Each sensor shall be scanned by the FACP for its type identification to 

prevent inadvertent substitution of another sensor type. Upon detection of a 

wrong device, the control unit shall operate with the installed device at the 

default alarm settings for that sensor. The settings shall be 2.5% obscuration 

for the photoelectric sensor, 135-deg F and 15-deg F rate-of-rise for the heat 

sensor, and the FACP shall indicate a "Wrong Device" trouble condition. 

h. The sensor's electronics shall be immune from nuisance alarms caused by 

EMI and RFI. 

i. Plug-In Arrangement: Sensor and associated electronic components shall be 

mounted in a module that connects to a fixed base with a twist-locking plug 

connection. Base shall provide break-off plastic tab that can be removed to 

engage the head/base locking mechanism. No special tools shall be required 

to remove head once it has been locked. Removal of the detector head shall 

interrupt the supervisory circuit of the fire alarm detection loop and cause a 

trouble signal at the FACP. 

j. Removal of the sensor head for cleaning shall not require the setting of 

addresses. 

k. Provide detectors suitable for use in hazardous areas when installed in 

hazardous areas. 
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3. Duct Smoke Detectors 

a. Duct smoke detectors shall have all the same features as a regular smoke 

detector except it shall be specifically designed to be installed in the supply 

or return ducts of the HVAC units where indicated on the HVAC Drawings. 

The detectors shall be rated for the size of duct in which it will be installed 

and the CFM of the air flow through it. 

b. Location: Required where indicated on the HVAC Drawings and where 

required to meet all local and national codes. 

c. Duct smoke detectors shall be furnished by the fire alarm system supplier 

under this Section, but shall be installed by the HVAC Subcontractor. 

d. The Duct housing shall provide a supervised relay driver circuit for driving up 

to 15 relays with a single "Form C" contact rated at 7A@ 28VDC or 10A@ 

120VAC. This auxiliary relay output shall be fully programmable. Relay shall 

be mounted within 3 feet of HVAC control circuit. 

e. Duct housing shall provide a relay control trouble indicator Yellow LED. 

f. Duct housing shall have a transparent cover to monitor for the presence of 

smoke. Cover shall secure to housing by means of captive fastening screws. 

g. Duct housing shall provide two (2) test ports for measuring airflow and for 

testing. These ports shall allow aerosol injection in order to test the activation 

of the duct smoke sensor. 

h. Each duct smoke sensor shall have a remote test station with an alarm LED 

and test switch. 

4. Heat Detectors 

a. Heat detectors shall comply with NFPA standards and shall be compatible 

with the Fire Alarm Control Panel. 

b. Spacing: In accordance with the manufacturer’s recommendations and the 

requirements of NFPA 72. 

c. Addressable heat detectors shall be ambient compensated combination rate-

of-raise and fixed temperature type. The fixed temperature operation of the 

sensor shall be selectable for either 117 or 135°F. Rate-of-rise operation 

shall be selectable for either 15 or 20°F per minute and shall be self-

restorable. 
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d. Heat detectors shall be addressable and shall be of the epoxy encapsulated 

electronic design. Detectors shall be thermistor-based, rate-compensated, 

self-restoring and shall not be affected by thermal lag. 

e. Provide detectors suitable for use in hazardous areas when installed in 

hazardous areas. 

C. Alarm Indicating Devices 

1. Fire Alarm Horns 

a. Fire alarm horns shall comply with NFPA, UL Standards, all local codes and 

be compatible with the Fire Alarm Control Panel.  

b. Piezoelectric type horn shall be listed to UL 464. The horn shall have a 

minimum sound pressure level of 85 dBA @ 24VDC. The horn shall mount 

directly to a standard single gang, double gang or 4" square electrical box, 

without the use of special adapter or trim rings. 

c. Provide horns suitable for use in hazardous areas when installed in 

hazardous areas. 

2. Strobe Lights 

a. Strobe Lights shall comply with NFPA, UL standards and be compatible with 

the Fire Alarm Control Panel.  

b. Strobe lights shall have the words “FIRE” on it and comply with NFPA. 

c. Strobe shall be listed to UL 1971. The strobe shall consist of a xenon flash 

tube and associated lens/reflector system. The strobe enclosure shall mount 

directly to standard single gang, double gang or 4" square electrical box, 

without the use of special adapters or trim rings. strobe appliances shall be 

provided with different minimum flash intensities of 15cd, 30cd, 75cd and 

110cd. Candela intensity shall be field adjustable. Provide an indicator inside 

the strobe lens to indicate the listed candela rating of the specific strobe 

appliance. 

d. Provide units suitable for use in hazardous areas when installed in 

hazardous areas. 

3. Audible/Visible Devices  

a. Combination Audible/Visible (A/V) Notification Appliances shall be listed to 

UL 1971 and UL 464. The strobe light shall consist of a xenon flash tube and 

associated lens/reflector system. A/V appliances shall be provided with 

different minimum flash intensities of 15cd, 30cd, 75cd and 110cd. Candela 
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intensity shall be field adjustable. Provide an indicator inside the strobe lens 

to indicate the listed candela rating of the specific A/V appliance. The audible 

device shall be meet the requirements of the audible devices previously 

described. The audible/visible enclosure shall mount directly to standard 

single gang, double gang or 4" square electrical box, without the use of 

special adapters or trim rings. 

b. Provide units suitable for use in hazardous areas when installed in 

hazardous areas. 

D. System Addressable Interface Devices 

1. Control Module, (addressable relay) - The control modules shall be programmable 

by the FACP and installed where required. The control module shall be a line 

powered module and relay contact shall be capable of switching up to 2A @ 30 

Vdc.  

2. Monitor Module (addressable input) - The monitor modules shall be installed 

where required and monitor normally open contacts and shall be programmed for 

a variety of input types as defined in the system programming.  

E. Power Requirements 

1. Power supply to all components of the system shall be as required, furnished and 

installed by the Contractor. 

2. Booster power supplies shall be furnished and installed where required. 

F. Fire Alarm Control Panel Cellular Interface 

1. The Fire Alarm Control Panel Cellular Interface shall provide access to a Remote 

Supervising Station for monitoring of system alarms, troubles, and supervisory 

conditions as required and approved by the local AHJ and shall transmit those 

signals from the fire panel over the digital cellular network to the designated 

monitoring station. 

2. Unit shall meet UL 864 requirements for sole, primary, or backup path 

communications and shall support virtually all alarm formats for universal panel 

compatibility and shall serve as the sole communications path for the fire alarm 

system, replacing any of the landlines normally dedicated to the fire alarm control 

unit. 

3. The unit shall provide multi-tower assessment to inform the installer if the unit can 

see multiple cell towers for redundancy. It shall also include SMS backup to 

reduce false alarms and provide self-tests using SMS if GPRS fails. Automatic 

self-tests of 5 minutes and daily with central monitoring station notification shall 
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ensure the cellular system is operating and an available relay output for tripping 

the alarm control panel when a trouble condition occurs shall be provided. 

4. Power for the unit shall be via a UL listed plug-in transformer rated 12VAC, 

800mA. Cellular transmit power shall be 1.0W-2.0W and unit power consumption 

shall be 60mA standby and 250mA transmission. The radio transceiver shall be 

dual band cellular and PCS with GSM frequency and power of 850MHz: Class 4 (2 

watts) and additional GSM frequency and power of 1900MHz: Class 1 (1 watt). 

Provide an externally mountable antenna. Antenna shall be 9” dipole with 2dBi 

gain with 20 ft. of cable and universal mounting bracket. Unit shall be registered 

under FCC part 15, 22, 24 and 68 compliant. 

5. The unit shall be furnished in a wall-mounted, locking, red metal enclosure. 

Operating Environment shall be 32°F to 120°F; up to 95% humidity (non-

condensing). An internal power supply with battery harness and backup batteries 

shall be provided. Two programmable supervisory trip outputs shall be provided 

with alarm format support for SIA2, Contact I D, pulse (3x1, 4x2), modem II e, & III 

a2, and DMP. 

PART 3 – EXECUTION 

3.01 INSTALLATION 

A. The fire alarm system shall be furnished and installed as shown on the Drawings and in 

accordance with the manufacturer's installation instructions. One (1) copy of these 

instructions shall be included with the equipment at time of shipment. 

B. System and Control Wiring 

1. All system wiring shall be furnished and installed by the Electrical Contractor (EC). 

All wiring shall be installed in conduit in accordance with Section 26 05 33.13 – 

Conduit for Electrical Systems. System wiring shall be installed separate from all 

other building wiring. 

2. All system components shall be securely supported independent of the wiring. 

Runs of conduit and wiring shall be straight, neatly arranged, properly supported, 

installed parallel and perpendicular to walls and partitions. 

3. The sizes of the conductors shall be those specified by the manufacturer. Color 

coded wire shall be used. All wires shall be tagged at all junction points and shall 

be free from short circuits, earth connections (unless so noted on the system 

drawings), and crosses between conductors. Final terminations between the 

FACPs and the system field devices shall be made under the direct supervision of 

a factory trained representative. 
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4. All wiring shall be installed by qualified individuals, in a neat and workmanlike 

manner, to conform to the Massachusetts Electrical Code, Article 725, and Article 

760, except as otherwise permitted for limited energy circuits, as described in 

NFPA 72 latest edition.  

5. The complete system electrical installation, and all auxiliary components, shall be 

connected to earth ground in accordance with the Massachusetts Electrical Code. 

C. Mount the Fire Alarm Control Panel such that the height of the top operating handle or 

knob does not exceed 6 ft. from the floor. 

D. After completion of the installation, the EC shall clean the inside and the outside of the 

fire alarm system equipment and shall remove all dirt and debris from the site. 

3.02 TESTING 

A. All tests shall be performed in accordance with the requirements of the General 

Requirements and Division 01. The following tests are required: 

1. Witnessed Shop Tests 

a. None required. 

2. Certified Shop Tests and Reports 

a. Submit description of proposed testing methods, procedures, and apparatus.  

b. Submit certified copies of all factory test reports. 

3. Field Tests 

a. Field testing shall be done in accordance with the requirements specified in 

the General Conditions, Division 01 and the requirements of all applicable 

codes and standards. 

b. Reference Section 26 05 00 – Basic Electrical Requirements. 

c. All tests shall be performed in the presence of the Engineer and Owner. The 

Contractor shall notify the Engineer at least 14 days before the performance 

and acceptance tests are to be conducted. A complete test report and letter 

of completion shall be submitted to the Engineer. The tests shall be 

performed by, or under the supervision of a qualified representative of the 

fire alarm system manufacturer and shall include the following: 

1) Verify that the system is free of grounds or open circuits. The FACPs 

shall indicate when a ground or an open circuit exists. 
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2) Verify that all alarm signal devices, stations, transmitters, automatic 

detectors, and supervisory devices are functioning as specified. 

3) Test each fire alarm device and circuit. Individually activate each 

manual initiating station and verify correct alarm operation and control 

panel response. Individually test each automatic initiating device and 

verify correct alarm operation, control panel response, and remote 

equipment operation. 

4) Test battery backup systems for specified function and capacity. 

d. The EC shall contact the local Building Department for final approval of the 

system and demonstrate the system to the Fire Department for approval. 

e. If approval is denied by the Fire Department, then the installer shall make 

any changes necessary, at no additional cost to the Owner, to get approval 

as part of this scope. After any modifications have been made, if necessary, 

the installer shall demonstrate the system again to the Fire Department in 

order to get approval. 

f. Coordinate testing of fire alarm system with fire suppression system testing. 

g. Upon acceptance by the Owner, the completed system(s) shall be placed 

into service. 

3.03 SERVICES OF MANUFACTURER'S REPRESENTATIVE 

A. The EC shall provide the services of a qualified manufacturer's factory-trained technical 

representative who shall adequately supervise the installation and startup of the 

equipment furnished under this Contract. The manufacturer's representative shall certify 

in writing that the equipment has been installed in accordance with the manufacturer's 

recommendations. No further testing or equipment startup may take place until this 

certification is accepted by the Owner. 

B. The manufacturer’s technical representative shall perform all startup and field 

acceptance testing as specified herein. 

C. The EC shall provide training for the Owner’s personnel. Training shall be conducted by 

the manufacturer's factory-trained representative who shall instruct Owner’s personnel in 

operation and maintenance of all equipment provided under this Section. Training shall 

be provided for two (2) sessions of two (2) hours each. Training shall not take place until 

after the motor controllers have been installed and tested. Training shall be conducted at 

times coordinated with the Owner. 

D. The services of the manufacturer's representative shall be provided for a period of not 

less than as follows: 

La
st

 M
od

ifi
ed

: 0
2/

28
/2

02
4 

at
 1

0:
41

A
M

 E
S

T



 

 

90398-004/February 2024 28 46 20-16  Fire Alarm Systems 

1. One (1) trip of two (2) working days during installation of the fire alarm system. 

2. One (1) trip of two (2) working days to perform field acceptance testing of the fire 

alarm system. 

3. One (1) trip of one (1) working day two (2) months before the warranty expiration 

to identify any issues to be corrected under warranty. 

4. One (1) trip of one (1) working day to perform training as specified herein. 

E. Any additional time required to achieve successful installation and operation shall be at 

the expense of the EC. 

3.04 MANUFACTURER'S CERTIFICATION 

A. A qualified, factory-trained manufacturer's representative shall certify in writing that the 

equipment has been installed, adjusted, and tested in accordance with the 

manufacturer's recommendations. 

END OF SECTION 
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SECTION 31 00 01 

EARTHWORK 

PART 1 - GENERAL 

1.01 GENERAL PROVISIONS 

A. Attention is directed to all Sections within DIVISION 0 BIDDING REQUIREMENTS, 
CONTRACT FORMS AND CONDITIONS OF THE CONTRACT and DIVISION 01- 
GENERAL REQUIREMENTS which are hereby made a part of this Section of the 
Specifications. Examine all Sections of the Specifications for requirements which affect 
work of this Section, whether or not such work is specifically mentioned in this Section.   

B. Coordinate Work with that of all other trades or contracts affecting or affected by Work 
of this Section.  Cooperate with such trades to assure the steady progress of all Work 
under the Contract. 

1.02 DESCRIPTION OF WORK 

A. Provide all labor, materials and equipment necessary to complete the work shown on 
the Contract Drawings and as specified in this Section, without limiting the generality 
thereof, including: 

1. Layout and grades. 

2. Development and adherence to a Materials Removal, Stockpile, and Disposal Plan 
for handling, segregating, stockpiling, sampling and reusing or disposing of 
soil/material encountered during excavation. 

3. Demolition and removal of two existing Regulator Buildings and the majority of 
Slow Sand Filters (SSF) 7 through 10 and SSF 15 through 18. 

4. Installation of temporary support-of-excavation (SOE) systems to temporarily 
support existing utilities, roads, buildings, and other structures. Refer also to the 
requirements of Section 31 50 00. 

5. Dewatering to perform the work in the “dry”.  Refer also to the requirements of 
Section 31 23 19. 

6. Soil and bedrock excavation necessary to achieve proposed subgrades.   

7. Excavation of existing Unsuitable Fill and any disturbed subgrade soils to naturally-
deposited and undisturbed Glacial Till, Weathered Bedrock, or Bedrock.   

8. Excavations for mat slab and foundation subgrades and other structures.   

9. Preparing subgrades for trenches, utilities, equipment pads, structures, 
foundations, walks, pavements, turf and grasses and plants. 

10. Provision, transportation and placement of all required fill and backfill materials. 
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11. Backfilling subgrades with Structural Fill to meet bottom of mat slab and foundation 
elevations.  

12. Installation of new permanent and temporary utilities. 

13. Backfilling and filling around structures to meet proposed grades.  

14. Excavating and backfilling trenches for utilities and pits for buried utility structures. 

15. Compaction of fill and backfill. 

16. Stockpiling and disposal of stockpiled excavated materials, including segregating, 
handling, materials management, stockpile covering, analytical testing, BOL, LSP 
requirements, transportation, and disposal at an appropriately licensed facility. 

17. Design, installation and removal (or abandonment, if allowed by the Owner) of 
temporary earth support and dewatering systems.  

18. Cooperate with the Engineer conducting field testing and general earthwork 
observation activities. 

19. Conducting all work in accordance with OSHA requirements and other applicable 
laws and regulations, and with the requirements of all federal, state, and local 
agencies and authorities having jurisdiction over the work. 

20. Sequencing all work to keep the existing facilities in operation and not to interfere 
with onsite operations.  Sequencing all work as needed to perform the work 
efficiently.   

1.03 PROJECT CONDITIONS 

A. The Site has limited available area for storage, laydown, or maneuvering.  No additional 
payment shall be made due to insufficient laydown, storage or maneuvering area. The 
Contractor has the opportunity to visit the Site to review working conditions and to verify 
dimensions in the field during the bidding phase.  Notify engineer in writing of any 
discrepancy before performing any work.  

B. Bedrock removal by perforation drilling and mechanical (hydraulic hammering) methods.  
Bedrock removal by perforation drilling and chemical splitting methods, over an existing 
bedrock tunnel.  Chemical or hydraulic splitting of bedrock is required within 50 feet of 
the existing bedrock tunnel that is located adjacent to the existing EDV Structure 
(hydraulic hammering not allowed within 50 feet of the bedrock tunnel).   

C. Blasting at the Site is prohibited.  

D. Proposed construction will include the items listed below.  The excavation depths are 
approximate and it is the Contractor’s responsibility to review the Project documents for 
excavation depths and limits based on means and methods.  The Drawings supersede 
references to excavation limits below.   

1. Installation of Raw Water Main adjacent to existing Slow Sand Filters No. 12 and 
14 to remain, beneath Cook Brook, in proximity to West Parish Filter Dam #3, and 
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over an existing bedrock tunnel adjacent to the existing EDV Structure.  Existing 
tunnel drawings, Slow Sand Filter drawings, and dam inspection reports are listed 
under Section 01 11 00 and can be provided upon request. . 

2. Demolition of majority of the backwash tank (formally Slow Sand Filter No. 7), the 
sand storage (formally Slow Sand Filter No. 8), Slow Sand Filters 9 through 10 and 
15 through 18 and support of existing infrastructure to keep the facility in operation.  
Existing Slow Sand Filter drawings are listed under Section 01 11 00 and can be 
provided upon request. 

3. Wash Water Tank with a proposed foundation approximately 50 feet below existing 
grade. The lowest level of the proposed Wash Water Tank is at a lower elevation 
than the Dewatering Building; Contractor must sequence the work to avoid 
underpinning the new Dewatering Building.  No additional payment shall be made 
due to inefficient or inadequate sequencing and performance of the work. 

4. Water Treatment Building with a proposed foundation up to about 20 feet below 
existing grade. 

5. Dewatering Building with a proposed foundation up to about 20 to 25 feet below 
existing grade. 

6. Centrate Tank with a proposed foundation up to about 20 feet below existing 
grade. 

7. Stormwater wetland and bioretention cells. 

8. Connections to existing transmission mains at various locations around the site up 
to about 30 feet below grade. 

 

E. Be responsible for any damage caused by construction activities, including but not 
limited to damage to existing structures, roadways, dams, tunnels, buildings, and utilities, 
and shall repair any damage to the satisfaction of the Engineer and at no cost to the 
Owner. 

F. Any data concerning site size, access to site, staging and storage, obstructions on or 
near the site, locations and depth of utilities, foundations, conduits or pipes, position of 
sidewalks, curbs and pavements, and all other data concerning site conditions have 
been obtained from sources the Owner believes reliable; but the accuracy of such data 
is not guaranteed and is furnished solely for accommodation of the Contractor.  It is 
expressly understood that the Owner, Owner’s Agent, or Engineer will not be responsible 
for interpretations or conclusions drawn therefrom by the Contractor.  Use of such data 
is made at the Contractor’s sole risk, cost and expense. 

G. Plans, surveys, measurements and dimensions under which the work is to be performed 
are believed to be correct, but the Contractor shall have examined them for themselves 
during the bidding period, as no additional compensation will be made for errors and 
inaccuracies that may be found therein.  By submitting a bid, the Contractor affirms that 
they have carefully examined the site, all available information pertinent thereto, and all 
conditions effecting work under this section. 
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H. Contractor shall conduct the construction activities in such a manner that erosion of 
disturbed areas and off-site sedimentation do not occur.  

I. Earthwork performed under this Contract shall be done in conformance with these 
specifications. Items and activities not addressed herein shall be subject to the limitations 
of the latest editions of the Commonwealth of Massachusetts Department of 
Transportation (MassDOT) Standard Specifications for Highways and Bridges. If there 
is a conflict between this specification and the MassDOT Standard Specifications, the 
more conservative of the two shall take precedent. 

J. Erosion and Sediment Control shall be performed in accordance with Section 31 25 00 
of these specifications and with the latest edition of the Massachusetts  Erosion and 
Sediment Control Guidelines for Urban and Suburban Areas. If there is a conflict 
between this specification and the Erosion and Sediment Control Guidelines, the more 
conservative of the two shall take precedent. 

 

1.04 RELATED SECTIONS 

A. Section 01 45 23 – TESTING SERVICES FURNISHED BY OWNER 

B. Section 31 05 19 - GEOTEXTILES 

C. Section 31 50 00 – SUPPORT OF EXCAVATION 

D. Section 31 23 19 – DEWATERING 

E. Section 31 25 00 – EROSION AND SEDIMENTATION CONTROL  

1.05 REFERENCE STANDARDS 

A. Massachusetts Highway Department, Standard Specifications for Highways and 
Bridges, latest edition. 

B. Massachusetts State Building Code 9th Edition, with Amendments to the IBC 2015 

C. Massachusetts Erosion and Sediment Control Guidelines for Urban and Suburban Areas 

D. Massachusetts Wetlands Protection Act, Chapter 131, Section 40 

E. International Building Code (IBC) 2015 

F. American Society for Testing and Materials (ASTM) Standards: 

1. ASTM C136 - Method of sieve analysis of fine and coarse aggregates. 

2. ASTM C117 - Standard test method for materials finer than No. 200 sieve in 
mineral aggregate washing. 

3. ASTM D422 - Standard test method for particle size analysis of soils. 
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4. ASTM D1140 - Test for amount of material in soils finer than the No. 200 sieve. 

5. ASTM D1557 - Test methods for moisture-density relations of soils and soil 
aggregate mixtures using 10 lb. hammer and 18-inch drop.  AASHTO Standard 
T-180 may be substituted for ASTM D1557. 

6. ASTM D2922 - Test methods for density of soil and soil-aggregate in place by 
nuclear methods (shallow depth).  

7. ASTM D 6938 – Standard Test Method for In-Place Density and Water Content of 
Soil and Soil Aggregate by Nuclear Methods (Shallow Depth). 

8. ASTM D 2487 – Practice for Classification of Soils for Engineering Purposes 
(Unified Soil Classification System). 

9. ASTM D4318 - Test method for liquid limit, plastic limit and plasticity index of soils. 

G. Occupational Safety and Health Administration (OSHA): 

1. Regulations, 29 CFR Part 1926 - Including, but not limited to, Excavations and 
Excavation Support, Current Revision. 

1.06 DEFINITIONS 

A. Backfill:  Soil material or controlled low-strength material (flow fill) used to fill an 
excavation. 

B. Base Course: Aggregate layer placed between the subbase course and hot-mix asphalt 
paving.  

C. Bedding Course:  Aggregate layer placed over the excavated subgrade in a trench 
before laying pipe. 

D. Borrow Soil:  Satisfactory soil imported from off-site for use as fill or backfill.  Borrow soil 
shall not be contaminated or recycled or contain man-made materials.   

E. Rock:  Rock material in beds, ledges, unstratified masses, conglomerate deposits, and 
boulders of rock material that exceed 1 cu. yd. (0.76 cu. m) for bulk excavation or 3/4 cu. 
yd. (0.57 cu. m) for footing, trench, and pit excavation that cannot be removed by rock 
excavating equipment equivalent to the following in size and performance ratings, 
without systematic drilling, ram hammering, or ripping: 

1. Excavation of Footings, Trenches, and Pits:  Late-model, track-mounted hydraulic 
excavator; equipped with a 42-inch- (1065-mm-) wide, maximum, short-tip-radius 
rock bucket; rated at not less than 138-hp (103-kW) flywheel power with bucket-
curling force of not less than 28,700 lbf (128 kN) and stick-crowd force of not less 
than 18,400 lbf (82 kN) with extra-long reach boom; measured according to SAE J-
1179. 

2. Bulk Excavation:  Late-model, track-mounted loader; rated at not less than 230-hp 
(172-kW) flywheel power and developing a minimum of 47,992-lbf (213.3-kN) 
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breakout force with a general-purpose bare bucket; measured according to SAE J-
732. 

3. Bedrock depicted on the Project documents are approximate and based on 
interpolation between widely spaced explorations.  Bedrock at the Site may vary 
up or down over short horizontal distances.  Bedrock may also vary in competency 
over short horizontal or vertical distances.      

F. Engineer, Owner’s Agent, Testing Agency and Geotechnical Engineer:  Owner’s 
Representative and the review team for submittals required herein.  The terms 
“Engineer” and “Owner’s Agent” are deemed identical and are used interchangeably 
herein. 

G. Excavation:  Removal of material encountered above subgrade elevations and to lines 
and dimensions indicated. 

1. Authorized Additional Excavation:  Excavation below subgrade elevations or 
beyond indicated lines and dimensions as directed by Geotechnical Engineer and 
the Owner’s Agent.  Authorized additional excavation and replacement material 
will be paid for according to Contract provisions for changes in the Work. 

2. Unauthorized Excavation:  Excavation below subgrade elevations or beyond 
indicated lines and dimensions without direction by the Owner’s Agent.  
Unauthorized excavation, as well as remedial work directed by the Owner’s Agent, 
shall be without additional compensation. 

H. Fill:  Soil materials used to raise existing grades. 

I. Structures:  Footings, foundations, retaining walls, slabs, tanks, curbs, mechanical and 
electrical appurtenances, or other man-made stationary features constructed above or 
below the ground surface. 

J. Subbase Course:  Aggregate layer placed between the subgrade and base course. 

K. Subgrade:  Uppermost surface of an excavation or the top surface of a fill or backfill 
immediately below subbase. 

L. Unsuitable Fill (Soil): Existing fill, topsoil, clay, and other material which is unsuitable for 
support of proposed soil-supported structures. 

M. Utilities:  On-site underground pipes, conduits, ducts, manholes, vaults, structures, and 
cables, as well as underground services within buildings. 

1.07 SUBMITTALS 

A. At least 14 days prior to the start of any earthwork activities or 14 days prior to scheduled 
use of material, the Contractor shall submit to Engineer for review comprehensive 
submittals that addresses the items listed herein. Review of the submittals by the 
Engineer shall not relieve the Contractor of the responsibility to provide and safely 
complete the Work. 
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1. Proposed schedule, sequencing, procedure, and equipment for all earthwork, 
including descriptions of all methods, operations, and equipment proposed for 
excavation, shoring, dewatering, subgrade preparation, backfilling, compaction, 
proposed locations of access routes and Contractor's facilities, and soil stockpile 
areas within the Site and offsite.   

2. Details of compaction equipment. 

3. Product Data:  Submit project data for each type of the following manufactured 
products required: 

a. Geotextiles including separation fabric, filter fabric, geogrids, or similar 
geotextiles. 

b. Earth Materials:  Contractor shall be responsible for obtaining samples (50 
lb. minimum) of earthwork materials proposed to be used and transporting 
them to the Site.  Use of proposed materials by the Contractor prior to review 
by the Engineer shall be at the Contractor’s risk.  The following information 
shall be submitted with the samples: 

1) Location of borrow source site. 

2) Present and past usage of the source site and material. 

3) Report(s) associated with an assessment of the source site, as relates 
to the presence of oil or hazardous material. 

4) For each type/classification and source of off-site earth material 
proposed, submit a letter signed by an authorized representative of the 
Contractor stating that such proposed earth material is free of oils, 
hazardous materials, or other organic and non-organic constituents 
which may be considered contaminants. 

5) Classification according to ASTM D 2487 and sieve analysis according 
to ASTM D 136.  Tests shall be performed at a frequency of 1 test per 
2,000 CY of material imported. 

6) Laboratory compaction curve according to ASTM D 1557 – Method C.  
Tests shall be performed at a frequency of 1 test per 2,000 CY of 
material imported. 

7) Moisture content of the borrow material sample. 

c. Onsite Earth Materials: For on-site earth materials intended to be reused, 
Contractor shall provide classification according to ASTM D 2487, sieve 
analysis according to ASTM D 136, and Laboratory compaction curve 
according to ASTM D 1557 – Method C at a frequency of 1 test per 1,000 
CY.   

4. Pre-excavation Photographs or Videotape:  Show existing conditions of adjoining 
construction and site improvements, including finish surfaces, which might be 
misconstrued as damage caused by earth moving operations.  At a minimum, the 
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pre-excavation photographs and video shall include the West Parish Filter #2 Dam, 
West Parish Filter #3 Dam, EDV Structure, Filter Building, Clarifying Pools, and 
Operations Building.  The photographs shall be included in a report with 
descriptions, locations and sizes of deficiencies identified. 

5. Flowable Fill Mix Design:  Proposed mix design with admixture information. 

6. Bedrock Excavation Submittal.  The submittal shall detail the methods to be used 
to fracture and excavate bedrock, including but not limited to the use of hoe 
ramming, hydraulic hammering, perforation drilling, hydraulic splitting and 
chemical splitting.  Do not blast bedrock or use explosives.  The submittal shall 
demonstrate the following: 

a. A detailed plan showing the proposed location(s) for use of each type of 
bedrock fracturing and excavation method.  

b. Details regarding each method, such as equipment, materials, drill hole 
diameter and spacing, etc.  

c. Qualifications for personnel and firms, demonstrating experience with the 
proposed methods of bedrock removal.  Personnel and firms shall have a 
minimum of 10 years of experience with the proposed methods and shall 
provide a minimum of 10 similar projects where the proposed bedrock 
excavation methods have been used in proximity to sensitive structures. 
Projects shall include description of project, bedrock removal method used, 
proximity and type of sensitive structure, and dates of work. 

B. Within 30 days from Notice to Proceed, Contractor shall prepare and submit to Engineer 
a project-specific Materials Removal, Stockpile, and Disposal Plan.  The Plan shall 
outline, at a minimum, Contractor’s methods for live loading, stockpiling, tracking, 
handling, loading, transporting, and disposing of all excess materials generated during 
the Work as specified herein.  Contractor shall not remove any generated material from 
the Site, until the Materials Removal, Stockpile and Disposal Plan has been reviewed 
by Engineer.  The Plan shall include, but not be limited to, the following: 

1. Specifically address how materials from each area of the site will be managed, 
staged, transported and disposed off-Site. 

2. Contractor’s methods for tracking, handling, loading, shipping, and disposing of all 
excess materials.   

3. Name(s), address(es) and testing requirements of all recycling and 
treatment/disposal facilities that Contractor proposes to use.   

4. Name, title, and telephone number of contact person for each disposal facility to 
be used. 

5. A list matching each facility with the materials it will accept for this project, and 
specifying whether the facility is a recycling, treatment, storage, or disposal facility. 

6. Estimated quantities of excess materials expected to be transported off-Site to 
each facility-specific location.   
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7. Written confirmation from the various facilities that they will accept the type and 
quantities of materials, the daily maximum and minimum quantities (cubic yards or 
tons per day) and the dates and times (including days of the week) they will accept 
materials from this Work.  

8. A description of Contractor’s procedures to manage and track materials and an 
example of Contractor’s material tracking log. 

9. Name, title, and telephone number of contact person for each transporter to be 
used. 

10. For each transporter to be used, copies of licenses and up-to-date permits to 
operate and confirmation that they are permitted to transport materials to each 
respective facility.   

11. Details on the procedures to dewater, thicken, blend, or solidify saturated soil prior 
to off-Site transportation and disposal.  These details shall include the proposed 
equipment and information on any additives to thicken or solidify saturated soil 
including safety data sheets (SDSs).  

1.08 QUALIFICATIONS 

A. The Earthwork Contractor shall submit documentation showing the following minimum 
qualifications: 

1. Field Superintendent(s) have a minimum of 20 years of experience with similar 
projects. Similar projects must include Sites with limited space, similar excavation 
depths (up to 50 feet) and similar volumes of material requiring management.  
Experience shall include project name, location, description, Owner contact 
information. 

2. Company has performed a minimum of 10 similar projects in the past 10 years.  
Similar projects must include similar volume of soils managed, limited space, and 
similar excavation depths (up to 50 feet).     

1.09 QUALITY ASSURANCE 

A. Earthwork Observation and Testing: 

1. The Owner and/or Owner’s Agent will retain a qualified Geotechnical Engineer 
and/or testing agency to perform onsite observation and testing during work under 
this and related sections and as indicated in the "Schedule of Special Inspections."  
The services of the Geotechnical Engineer/testing agency may include, but not be 
limited to, the following: 

a. Observation during excavation, subgrade preparation and backfill for 
footings, pavements and subsurface utility construction, etc.  

b. Determination of requirements for additional excavation to remove 
unsuitable materials. 

c. Observation and testing during placement and compaction of fill and backfill. 
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d. Review of submittals. 

2. During the course of construction, the Geotechnical Engineer/Testing Agency shall 
advise the Owner’s Agent, in writing, with a copy to the Contractor, if at any time, 
in their opinion, the work is not in substantial conformity with the plans and 
specifications.  The Geotechnical Engineer’s and/or Testing Agency’s presence 
does not include supervision or direction of the actual work by the Contractor, their 
employees, subcontractors or agents.  Neither the presence of the Geotechnical 
Engineer and/or Testing Agency, nor any observations and testing performed by 
them shall excuse the Contractor from defects discovered in their work. 

3. Testing equipment will be provided by and testing performed by the Geotechnical 
Engineer and/or Testing Agency, except as otherwise provided by contract.  Upon 
request by the Owner’s Agent, the Contractor shall provide such auxiliary 
personnel and services as needed to accomplish testing work and to repair 
damage caused thereby to permanent work. 

4. The Contractor shall provide access to the earthwork and allow sufficient time for 
the Engineer to observe and test subgrades and backfills to document whether the 
work is being completed in accordance with these specifications.   

5. References herein to observations, testing and determinations by the "Engineer" 
include services to be provided by the Geotechnical Engineer and/or Testing 
Agency when appropriate and when so authorized by the Engineer or Owner. 

B. Pre-excavation Conference:  Conduct conference at Project site. 

1. Before commencing earthwork, meet with representatives of the Owner, Owner’s 
Agent, engineer, consultants, independent testing agency, and other pertinent 
entities.  Review earthwork procedures and responsibilities including testing and 
inspection procedures and requirements.  Notify participants at least three working 
days prior to convening conference.  Record discussions and agreements and 
furnish a copy to each participant. 

1.10 SUBSURFACE SOIL DATA 

A. GZA GeoEnvironmental, Inc. prepared a Geotechnical Engineering Report and a 
Summary of Environmental Soil Testing and Analytical Data for the Project.  These 
reports are specifically not part of the Contract Documents but are available to bidders 
for informational purposes only.   

B. The above-referenced data are for general information and are accurate only at the 
particular locations and times the subsurface explorations were made.  It is the 
Contractor's responsibility to make interpretations and to draw conclusions based on the 
character of materials to be encountered and the impact on the Contractor’s work, based 
on the Contractor’s expert knowledge of the area and of earthwork techniques. 

C. Review available logs, records of explorations, groundwater level data, and geotechnical 
and environmental testing results and other pertinent data for the site.  After obtaining 
Owner’s permission, take whatever additional subsurface explorations deemed 
necessary at no expense to the Owner. 
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D. If a potential conflict exists between the above reports and these technical specifications, 
the Contractor shall, immediately upon its discovery, request clarification from the 
Geotechnical Engineer. 

1.11 PROTECTION OF PERSONS AND PROPERTY 

A. The work shall be executed in such manner as to prevent damage to adjacent buildings 
and property, and any other property, structures, new improvements, streets, curbs, 
paving, utilities, structures, monuments, benchmarks and other public or private 
property.  Protect existing buildings and improvements from damage caused by 
settlement, lateral movements, undermining, washout, vibration, and other hazards 
created by earthwork operations. 

B. In the case of any damage or injury in the performance of the work, the Contractor shall, 
at their own expense, make good such damage or injury to the satisfaction of the 
Engineer and without cost to the Owner.  Existing buildings, roads, sidewalks, and curbs 
damaged during the project work shall be repaired or replaced to their original condition.  
The Contractor shall replace, at their own expense, existing benchmarks, monuments, 
and other reference points which are disturbed or destroyed. 

C. Buried drainage structures and pipes, including those which project less than 18-inches 
above grade, which are subject to damage from construction equipment shall be clearly 
marked to indicate the hazard. Markers shall indicate limits of danger areas, by means 
which will be clearly visible to operators of trucks and other construction equipment, and 
shall be maintained at all times until completion of the Project. 
 

D. Traffic:  Minimize interference with adjoining roads, parking lots, facilities, streets, walks, 
and other adjacent occupied or used facilities during earthwork operations. 

1. Do not close or obstruct streets, walks, or other adjacent occupied or used facilities 
without permission from Owner and authorities having jurisdiction. 

2. Provide alternate routes around closed or obstructed traffic ways if required by 
Owner or authorities having jurisdiction. 

3. Do not commence earth-moving operations until temporary site fencing and 
erosion- and sedimentation-control measures are in place. 

1.12 EXISTING UTILITIES: 

A. The Contractor shall contact Massachusetts DigSafe at phone number 811 to request 
an underground utility location mark-out at least three (3) working days, not including the 
day the request is called in, but no more than thirty (30) days prior to the beginning of 
excavation. The Contractor shall also contact and request utility location mark-out from 
buried utility owners with utilities on the project site that are not participants of 
Massachusetts –DigSafe. 

B. Hire private utility mark out service for areas not marked by utility companies.   

C. Before starting excavation, establish location and extent of any underground utilities 
occurring in work area. Make arrangements with appropriate utility company for removal 
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and relocation of lines which are in the way of excavation.  If utilities are to remain in 
place, provide adequate means of support and protection during earthwork operations. 

D. Should uncharted or incorrectly charted piping or other utilities be encountered during 
excavation, consult utility owner immediately for direction.  Cooperate with Owner, 
Owner’s Agent, and utility companies in keeping respective services and facilities in 
operation.  Repair damaged utilities to satisfaction of utility owner. 

E. Inactive or abandoned utilities encountered during construction operations shall be 
removed, plugged or capped.  The location of such utilities shall be noted on record 
drawings and reported in writing to Owner and Owner’s Agent.  Demolish and completely 
remove from site existing underground utilities indicated to be removed.  Coordinate with 
utility companies for shutoff services if lines are active. 

F. Do not interrupt existing utilities serving facilities occupied and used by Owner or others, 
during occupied hours, except when permitted in writing by Owner’s Agent and then only 
after arranging to provide acceptable temporary utility services.  Provide minimum of 48 
hours’ notice to Owner’s Agent and receive written notice to proceed before interrupting 
any utility.  Do not proceed with utility interruptions without owner’s written permission. 

G. When in the course of the work it is necessary to connect a utility to a main in a public 
way, all the requirements of both the authorities governing the utility and those governing 
the public way shall be met.  Pavement shall be temporarily and permanently replaced 
as directed by these authorities at no additional cost to the owner. 

H. By submitting a Bid, the Contractor affirms that the site and all conditions affecting the 
work under this Section have been carefully examined.  No claim for additional costs will 
be allowed because of lack of full knowledge of existing conditions as indicated in the 
Contract Documents, or obvious from observation at the Site. 

1.13 DRAINAGE 

A. The Contractor shall provide, at no additional cost to the Owner, adequate drainage 
facilities to complete all work items in an acceptable manner. Drainage shall be done in 
a manner so that runoff will not adversely affect construction procedures or cause 
excessive disturbance of underlying natural ground or abutting properties. 

1.14 PERMITS, CODES AND SAFETY REQUIREMENTS: 

A. Comply with all rules, regulations, laws and ordinances of the Municipality, State, 
Federal, and all other authorities having jurisdiction over the project site.  All labor, 
materials, equipment and services necessary to make the work comply with such 
requirements shall be provided by the Contractor without additional cost to the Owner.  

B. Comply with the provisions of the Manual for Accident Prevention in Construction of the 
Associated General Contractors of America, Inc., and the requirements of the 
Occupational Safety and Health Administration, United States Department of Labor. 

C. The Contractor shall procure and pay for all permits and licenses required to complete 
Work specified herein and shown on the Drawings. 
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D. The Contractor shall comply with regulations of the Commonwealth of Massachusetts, 
Municipality, Massachusetts Department of Environmental Protection, Environmental 
Protection Agency (EPA), and other agencies having jurisdiction over the work and for 
disposal of dewatering discharge water. 

1.15 LAYOUT AND GRADES 

A. Lay out all lines and grades not presently established at the site in accordance with the 
drawings and specifications.  Establish benchmarks determined by a Land Surveyor 
registered in Massachusetts.  Maintain all benchmarks and replace as directed any 
which are destroyed or disturbed. 

B. The term “finished grade” as used herein shall mean the required final grade elevations 
indicated on the Drawings.  Where not otherwise indicated, project site areas outside of 
buildings shall be given uniform slopes between such points and existing established 
grades. 

PART 2 - PRODUCTS 

2.01 SOIL MATERIALS 

A. General:  Provide borrow soil materials when sufficient satisfactory soil materials are not 
available from excavations.  All rock and soil materials furnished for use as fill or backfill 
shall be free of grease, soil, solvents, pesticides, herbicides or other hazardous or 
deleterious materials and/or contaminants.  All rock and soil materials specified in this 
Section shall also be free from ice, snow, trash, debris, stumps, roots and organic 
material. Imported soil materials containing brick, asphalt, concrete debris and other 
manmade materials including recycled materials shall be excluded from use at the site. 

B. When the excavated onsite material meet the requirements of Structural Fill, Select Fill 
or Common Fill, but is replaced with off-site borrow material for the Contractor’s 
convenience, the costs associated with such work and material shall be borne by the 
Contractor. 
 
1. Structural Fill for use as fill and backfill within structural areas, within three (3) feet 

laterally of below-grade building walls where geocomposite wall drains are 
provided, except where Select Fill is specified, shall be free from ice, snow, roots, 
sod, rubbish or other deleterious or organic matter.  Structural Fill shall meet the 
requirements of the Massachusetts Department of Transportation Standard 
Specifications for Highways and Bridges for Gravel Borrow, Section M1.03.0-1 
Type B. The structural fill maximum size of stone in gravel shall be 3-inches largest 
dimension and shall conform to the following gradation requirements: 

SQUARE MESH SIEVES PERCENT FINER BY WEIGHT 

½ inch 
No. 4 
No. 50 

No. 200 

50-85 
40-75 
8-28 
0-10 

 

2. Select Fill for backfill above perimeter drains, retaining wall backfill, within three (3) 
feet laterally of below-grade building walls where geocomposite wall drains are not 
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provided, and other applications requiring free draining, non-frost susceptible 
backfill shall be free of ice, snow, roots, sod, rubbish and other deleterious or 
organic matter and shall conform to the following gradation requirements. 

SQUARE MESH SIEVES PERCENT FINER BY WEIGHT 

3 inch 
½ inch 
No. 4 
No. 40 

No. 200 

100 
50-85 
40-75 
10-35 
0-6 

 

3. Crushed stone shall conform to Section 31 05 16 – Aggregate Materials.  

4. Geotextile fabric shall be used to separate crushed stone from all surrounding 
soils. The fabric shall consist of a filtration-type non-woven geotextile.  See Section 
31 05 19.   

5. Pavement Subbase below pavements shall conform to the Massachusetts 
Department of Transportation Standard Specifications for Highways and Bridges, 
Section M2.01.7 “Dense Graded Crushed Stone for Sub-base”.  

6. Common Fill:  Common Fill for use in non-structural areas should consist of on-
site mineral material, free of organics, deleterious materials, ice, snow, and waste 
of any kind. The maximum particle size should be no greater than two-thirds of the 
lift thickness. Water content by weight during compaction should not exceed ± 3 
percent of optimum moisture as determined by ASTM D 1557.   

7. Topsoil shall conform to Section 32 11 00 – Surface Restoration. 
 

8. Flowable / Excavatable Fill/ Controlled Density Backfill:  Mixture of cement, flyash, 
sand, water and admixtures to produce a flowable / excavatable fill with a 
compressive strength at 28 days between 100 and 140 psi.   

9. Approved Fill for wetlands is hereby defined as clean earth, consisting of a mixture 
of sand, silt, and clay.  Sandier textures should be avoided due to their low water-
holding capacities.  Fill material shall have a liquid limit less than or equal to 40 
and a plasticity index less than or equal to 20, as determined by ASTM D4318. 
Approved Fill must be free of any roots, trees, tree stumps, leaves or other organic 
matter and shall also be free of any metals, masonry (i.e., construction debris), 
stones over one and one-half (1-1/2) inches in diameter and deleterious material. 
Approved Fill shall conform to the following gradation limits: 

SQUARE MESH SIEVES PERCENT FINER BY WEIGHT 

Pass 3 Inch 100 

Pass No. 10 50 - 100 

Pass No. 60 20 - 90 

Pass No. 200 0 - 20 

 

10. Bioretention Soil Media shall conform to Section 33 46 00 Bioretention Cell.  
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11. Clay shall conform to the “silty clay” class of the USDA Classification System based 
upon results of particle size distribution analysis per ASTM D6913 and D7928. 
Material shall be of uniform composition, without admixture of subsoil, and free of 
stones greater than one-half inch (1/2”) diameter, leaves roots, debris, toxic 
materials, or lumps or clods over one inch (1”) diameter. The Contractor shall 
provide particle size distribution test results of the silty-clay as specified herein 
before. 

12. Marginal/Aquatic Mix shall conform to the following requirements: 

a. Organic Matter: 4 % minimum 

b. pH: 6.0 to 7.0 

c. Electrical Conductivity (soluble salts): 0.7 - 2.0 mmhos/cm 

d. Unless otherwise indicated based on soil laboratory reports, mix shall consist 
of the following proportions by volume: 

1) Four parts topsoil 

2) One part clay  

B. On-site soil materials are comprised of topsoil, existing fill, and glacial till and are not 
expected to be suitable for reuse for the fill materials listed above with the exception 
below.  The Contractor shall expect that the fill materials listed above will be imported 
from off site.  

1. Excavated existing fill and glacial till can be re-used as Structural Fill, provided it 
has a maximum particle size of 6 inches, or is culled of particles greater than 6 
inches.  Processing, culling, screening, and/or crushing of boulders, cobbles, and 
other oversized materials may be required to meet gradation maximum size 
requirements.   

2. The existing fill and glacial till must appear firm and stable during compaction and 
be placed and compacted when it is within 2% of optimum moisture content.  

3. No additional payment or schedule shall be provided if the Contractor relies on 
reuse of the onsite glacial till or fill and is unable to. 

4. Topsoil may be stockpiled for subsequent reuse on site at locations shown on the 
Contract Drawings or designated by the Owner or Engineer. Topsoil shall be kept 
separated from other excavated materials and shall be piled free of roots and other 
undesirable materials. Topsoil shall not be stored in areas where it will interfere 
with surface drainage or with the conservation of trees, shrubs, and other 
vegetation to remain. No stockpile shall be placed within 50-feet of a pond, stream, 
wetland, or stormwater inlet.  

C. Excavated boulders shall not be reused as backfill unless they are processed (crushed) 
and used as crushed stone, or blended with soil and meet the gradation requirements of 
Select Fill or Structural Fill.  
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D. Onsite concrete can be crushed and blended with soil creating a well graded soil and 
reused onsite.  The concrete-soil blend can be used below the base course of pavement 
and for common fill areas.  

PART 3 -- EXECUTION 

3.01 ELEVATED FINE-GRAINED SOIL CONTENT CONDITIONS AND MAINTAINING 
 STABLE SUBGRADES  

A. The Contractor is advised that soils at the site have variable and sometimes high fine-
grained soil content (silt and clay), are poor-draining, and susceptible to loss of strength 
when disturbed, which could result in an unstable subgrade for foundations and 
construction equipment.  The subgrade may have elevated moisture contents, which in 
combination with disturbance from construction equipment will produce an unstable 
working surface unsuitable for structural support of footings, pavement, and hardscape.  
At a minimum, a 6-inch thick layer of Crushed Stone or a mudmat shall be placed over 
subgrades that will be exposed for more than 5 days, or if rain is forecasted.  Measures to 
create and maintain stable subgrades shall be considered part of the Work and shall be 
provided at no additional cost to the Owner.   

B. If the subgrade soils are not maintained in a stable and acceptable condition in the 
judgment of the Engineer or Owner, the Contractor shall stop operations and modify their 
procedures in a manner acceptable to the Engineer and Owner, at no additional cost to 
the Owner.  All soils that become loose or disturbed shall be removed and replaced at no 
additional cost to the Owner. 

3.02 EXCAVATION, GENERAL 

A. Classified Excavation:  Excavate to subgrade elevations.  Material to be excavated will 
be classified as earth and rock.  Do not disintegrate or excavate rock until it has been 
classified by the Geotechnical Engineer and/or Owner’s Agent and the rock surface has 
been surveyed.  The Contract Sum will be adjusted for rock excavation according to 
contract provisions for changes in the Work. 

1. Earth excavation includes excavating pavements and obstructions visible on 
surface; underground structures, utilities, and other items indicated to be removed; 
together with soil, boulders, and other materials not classified as rock or 
unauthorized excavation. 

a. Intermittent drilling; hoe ramming; or ripping of material not classified as rock 
excavation is earth excavation. 

2. Rock excavation includes removal and disposal of rock and includes replacement 
with approved materials when required.   

a. Uncover and expose all rock surfaces to be removed. 

b. Notify owner in writing before rock removal proceeds. 

c. The Contractor shall hire a land surveyor to cross section the top of rock and 
determine the quantity of rock for payment.  The Owner may hire their own 
land surveyor to confirm top of rock.  Measurements for payment will be 
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based on in place cubic yards of rock removed to paylines, as defined on the 
Drawings.   

d. No payment will be made for shattered layers below pay limits, associated 
removal and replacement with suitable fill material. 

B. Dimensions: 

1. Excavate to elevations and dimensions indicated on the Contract Drawings or as 
otherwise required for the work.  Excavate sufficient material so as to allow space 
for construction operations including placing and removal of forms, installation of 
waterproofing, damp proofing or utilities and inspection of excavated areas. 

2. Side forms will be required for all concrete work unless omission of forms is 
requested by the Contractor, in writing, to the Owner’s Agent.  Where omission of 
forms is requested by the Contractor, and accepted by the Owner’s Agent, the 
Contractor shall bear the cost of any additional concrete volume required beyond 
the minimum profiles and dimensions of the footing, wall or pier. 

C. Disposition of Excavated Material: 

1. Surplus excavated material not required to fulfill the requirements of the Contract 
shall become the property of the Contractor and shall be promptly removed from 
the site and legally disposed of by the Contractor unless otherwise agreed to with 
the Owner and Owner’s Agent.  Excavated material which is suitable for re-use 
shall not be stockpiled on-site, except in quantities which will be promptly 
incorporated into the work and which do not interfere with construction operations 
or the treatment plant operations.  The cost of off-site stockpiling of materials 
suitable for re-use shall be borne by the Contractor. 

D. Unauthorized excavation consists of removal of materials beyond the indicated 
subgrade elevations or dimensions without specific direction of the Owner’s Agent or 
Geotechnical Engineer.  Unauthorized excavation, as well as remedial work specified 
by the Owner’s Agent or Geotechnical Engineer, shall be at the Contractor’s expense. 

1. Under footings, foundation bases, or foundation walls, fill unauthorized excavation 
with compacted Structural Fill or Geotextile Fabric and Crushed Stone, to bring 
subgrade elevations to the proper elevation position, subject to the Owner’s Agent 
and Geotechnical Engineer’s review and comment. 

2. Below slabs-on-grade, unauthorized excavation shall be filled with Geotextile 
Fabric and Crushed Stone, or with Structural Fill, compacted to the requirements 
of this section. 

3. Elsewhere, backfill and compact unauthorized excavations as specified for 
authorized excavations of same classification, unless otherwise directed by the 
Owner’s Agent. 

4. Where the excavation of otherwise suitable materials is required due to these 
materials being rendered unsuitable due to inadequate dewatering, disturbance, 
construction activity, freezing, or lack of protection from the elements, the 
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Contractor shall excavate these materials and provide remedial work as specified 
above at no additional cost to the Owner. 

E. Authorized Additional Excavation: In the case that unsuitable bearing, as determined by 
the Geotechnical Engineer, is encountered at the specified subgrade elevation, the 
Owner’s Agent/Engineer may direct the removal of the unsuitable material and refill with 
appropriate materials.  Payment for such authorized additional excavation and/or refill 
shall be made in accordance with the applicable unit prices. 

F. Sheeting, Shoring, and Bracing 
 
1. See Section 31 50 00- SUPPORT OF EXCAVATION. 

G. Dewatering 

1. Comply with all rules, regulations, laws, and ordinances of the Commonwealth of 
Massachusetts, and of all other authorities having jurisdiction. 

2. See Section 31 23 19- DEWATERING. 

H. Explosives 

1. Explosives shall not be used onsite.   

J.  Backfilling Prior to Acceptance of Work Installed: 

1. Do not allow or cause the work performed or installed to be covered up or 
enclosed by work of this Section prior to all required inspections, tests and 
acceptances. 

2. Should any of the work be so enclosed or covered up before it has been accepted, 
uncover all such work at no additional cost to the Owner. 

3. After the work has been completed, tested, inspected and accepted, make all 
repairs and replacements necessary to restore the work to the condition in which 
it was found at the time of uncovering, all at no additional cost to the Owner. 

K.  Frost Protection and Snow Removal: 

1. The Contractor shall, at their own expense, keep the operations under this 
contract clear and free of accumulations of snow or as required to carry out the 
Work. 

2. Do not excavate to full indicated depth when freezing temperatures may be 
expected, unless footings can be cast immediately after excavation has been 
completed.  Protect the excavation from frost if placing of concrete is delayed.  Do 
not cast concrete on frozen ground. 

3. Completed foundations which have not been backfilled or which have less than 
42 inches of earth cover above the bottom of the foundation shall be protected 
from freezing by temporary additional earth cover, insulating blankets, heaters or 
other methods.   
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4. Do not place fill, backfill, concrete, or other new work on snow, frost, or frozen 
soil.  

5. During snow removal operations, snow shall not be piled or placed beyond the 
limit of work and road salt will not be used where surface drainage discharges into 
either a wetland or buffer zone. 

L.  The Contractor shall intercept and collect surface runoff both at the top and bottom of 
slopes. The intersection of slopes with natural ground surfaces, including the beginning 
and ending of cut slopes, shall be uniformly rounded as shown on the Drawings or as 
may be indicated by the Engineer. Concurrent with excavation, Contractor shall 
construct intercepting ditches or earth berms along and on top of the slopes at locations 
shown on the Drawings or designated by the Engineer. All slopes shall be finished to 
reasonably uniform surfaces acceptable for seeding and mulching operations. No rock 
or boulders shall be left in place which protrude from the slope lines, and all rock cuts 
shall be cleaned of loose and overhanging material. All protruding roots and other 
objectionable vegetation shall be removed from slopes. 

M. Slides and over-breaks which occur due to negligence, carelessness or improper 
construction techniques on the part of the Contractor shall be removed and disposed of 
by the Contractor as indicated by the Engineer at no additional cost to the Owner. If 
grading operations are suspended for any reason whatsoever, partially completed cut 
and fill slopes shall be brought to the required slope and the work of seeding and 
mulching or other required erosion and sedimentation control operations shall be 
performed. 

N.  Vibration Control 

1.  The Contractor shall limit vibrations at the site such that the maximum levels are 
below the limits shown on Figure 1 below, or noted otherwise.  The Engineer may, 
at the Owner’s request, provide and monitor a portable seismograph positioned 
adjacent to the existing buildings closest to construction, to measure vibrations 
levels resulting from construction.  If vibrations are found to exceed the maximum 
limits shown on Figure 1, the Contractor shall revise their construction operations 
as necessary to reduce vibration levels, at no additional cost to the Owner. 

FIGURE 1 

NEW U. S. BUREAU OF MINES CRITERIA 
FROM REPORT RI-8507 (November, 1980) 
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3.03    EXCAVATION FOR STRUCTURES 

A. Excavate to indicated elevations and dimensions within a tolerance of plus or minus 1 
inch.  If applicable, extend excavations a sufficient distance from structures for placing 
and removing concrete formwork, for installing services and other construction, and for 
inspections. 

3.04  SUBGRADE PREPARATION FOR SOIL-SUPPORTED FOOTINGS, MATS, SLAB-ON-
GRADE, AND OTHER STRUCTURES 

A.  .  Footings shall bear on naturally-deposited, undisturbed glacial till, naturally-deposited 
undisturbed Weathered Bedrock, or compacted Structural Fill, or Crushed Stone 
overlying geotextile fabric placed over naturally-deposited glacial till or Weathered 
Bedrock. 

B. Beneath footings and mats, the Contractor shall over excavate the existing fill, unsuitable 
materials, and clay until naturally deposited undisturbed glacial till, bedrock, or weathered 
bedrock subgrades are encountered.  The exposed subgrade will be evaluated by the 
Owner’s Geotechnical Engineer for the potential presence of unsuitable materials.  If 
unsuitable materials are encountered at planned bottom of structure, the unsuitable 
materials shall be further over excavated until suitable bearing soils are encountered.  
The excavations shall include the zone of influence of foundations.  The zone of influence 
is defined by a line extending 1 foot horizontally from bottom of footing and then down at 
a 1 horizontal by 1 vertical line to the top of undisturbed naturally-deposited Glacial Till 
or weathered bedrock.    

C.  If foundations will be bearing directly on Glacial Till or Weathered Bedrock, the contractor 
shall over-excavate the subgrade 6 inches and place a Crushed Stone wrapped in 
geotextile fabric as a Working Mat.  A Crushed Stone Working Mat is not required for 
Structural Fill or Select Fill subgrades, unless shown on the Contract Drawings, provided 
the subgrades do not become disturbed from precipitation or construction traffic. If the 
subgrades do become disturbed from precipitation or construction traffic, a Working Mat 
is required and removal and replacement of the disturbed subgrade with Structural Fill. 

D.  Prior to fill placement or rebar installation, the exposed naturally deposited glacial till and 
Weathered Bedrock subgrades shall be subjected to proof compaction in the presence 
of the Geotechnical Engineer.  Proof compaction shall consist of a minimum of 8 passes 
of a vibratory roller having a minimum static drum weight of 5,000 pounds.  Any weak or 
unstable areas identified by the Geotechnical Engineer shall be over excavated and 
replaced with compacted Structural Fill, Crushed Stone (wrapped in geotextile fabric) or 
Select Fill.  Vibrations shall be discontinued if disturbance or weaving of the subgrade is 
observed.  Proof-rolling and compaction may be waived or modified if, with the 
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Geotechnical Engineer’s concurrence, it is determined that this will disturb an otherwise 
suitable subgrade based on observed field conditions or it is not feasible to provide the 
specified equipment in the excavation area, as determined by the Geotechnical 
Engineer.   

E.  If the excavation created by removal of unsuitable bearing materials extends below the 
proposed subgrade elevation, backfill with compacted Structural Fill.  

3.05  SUBGRADE PREPARATION FOR PAVEMENT, WALKS AND EQUIPMENT PADS 

A. Excavate surfaces under walks, pavements and equipment pads to indicated lines, cross 
sections, elevations, and subgrades. 

1. Walks, pavements and equipment pads shall be supported on subbase/base 
course(s) as indicated on the drawings. 

2. Existing fill and other unsuitable materials (organic soils, loose or saturated soils, 
pavement, utilities, slabs, foundations, etc. if encountered) shall be removed 
within 20 inches  (vertically and horizontally) of the proposed finished elevation.  
Prior to any fill placement, the subgrades shall be proof compacted under the 
observation of the Geotechnical Engineer.   Proof compaction consists of a 
minimum of 8 passes of a vibratory drum roller having a minimum static drum 
weight of at least 5,000 pounds or a vibratory plate compactor with a minimum 
static weight of 700 pounds for equipment pads and walks.  Any weak or unstable 
areas identified shall be over-excavated and replaced with compacted Structural 
Fill.  Vibrations should be discontinued if disturbance or weaving of the subgrade 
is observed. 

3.06  SUBGRADE PREPARATION FOR UTILITIES 

A.  Excavate trenches to indicated gradients, lines, depths, and elevations. 

B. Excavate trenches to uniform widths to provide the following clearance on each side of 
pipe, conduit or duct bank.  Excavate trench walls vertically from trench bottom to 12 
inches higher than top of pipe, conduit or duct bank unless otherwise indicated. 

1. Clearance:  12 inches each side of pipe or conduit unless otherwise indicated. 

C. Trench Bottoms:  Excavate trenches 6 inches deeper than bottom of pipe and conduit 
elevation, unless otherwise indicated on Construction Documents, to allow for bedding 
course.  Hand-excavate deeper for bells of pipe. 

D. Contractor shall remove projecting stones and pointed objects along the trench 
subgrade. 

E. Utility trench subgrades shall be proof compacted with a minimum 4 static passes of a 
vibratory drum roller or a plate compactor with a minimum static weight of 700 pounds, 
under the observation of the Geotechnical Engineer.  Any weak or unstable areas 
identified shall be over-excavated and replaced with compacted Structural Fill.   

3.07       BEDROCK REMOVAL 
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A. Blasting is prohibited. 

B. Perforation drilling and either hydraulic splitting or chemical splitting is required for 
bedrock removal located within 50 feet of the existing bedrock tunnel near the EDV 
Chamber. 

C. At locations not requiring chemical or hydraulic splitting, bedrock removal shall consist 
of the following, as needed, and shall adhere to the vibration levels and overpressures 
provided herein. 

1. Mechanical ripping with an excavator 

2. Hydraulic hammering, with or without perforation drilling. 

3. Hydraulic splitting or expansive chemical agents. 

D. Vibrations shall be limited to those recommended by the United States Bureau of Mines, 
RI 8507, see Article 3.02.N. 

3.08    SUBGRADE INSPECTION 

A. Notify Geotechnical Engineer and Owner’s Agent when excavations have reached 
required subgrade. 

B. If Geotechnical Engineer determines that unsatisfactory soil is present, continue 
excavation and replace with compacted backfill or fill material as directed and in 
accordance with this section. 

C. Proof-roll subgrade as directed by the Geotechnical Engineer and /or Owner’s Agent. 

D. Reconstruct subgrades damaged by freezing temperatures, frost, rain, accumulated 
water, or construction activities, without additional compensation. 

3.09  STORAGE OF SOIL MATERIALS 

A. Stockpile soil materials without intermixing.  Place, grade, and shape stockpiles to drain 
surface water. Cover to protect from the elements and to prevent silt runoff and 
windblown dust. 

B. Stockpile soil materials away from edge of excavations.  Do not store within drip line of 
remaining trees. 

C. Cover stockpiles with polyethylene sheeting, or other appropriate covers, to protect the 
stockpiles during precipitation.  Uncover the stockpiles during days without precipitation 
to allow the stockpiles to dry.  No additional payment or schedule extensions shall be 
provided for delays due to saturated stockpiled soil.  

D. No stockpiling of excavated material is allowed in a manner or location that would permit 
erosion and its subsequent sedimentation in wetlands or other natural areas. 

E. Manage and handle stockpiled soil in accordance with the Materials Removal, Stockpile, 
and Disposal Plan. 

La
st

 M
od

ifi
ed

: 0
2/

28
/2

02
4 

at
 1

0:
41

A
M

 E
S

T



 

90398-004/February 2024 31 00 01-23 Earthwork 

3.10  PLACEMENT AND COMPACTION OF FILL AND BACKFILL 

A. Place and compact backfill in excavations promptly, but not before completing the 
following: 

1. Construction below finish grade including, where applicable, sub drainage, damp 
proofing, waterproofing, and perimeter insulation. 

2. Where walls are to be waterproofed, all Work shall be completed and membrane 
materials dried or cured according to the manufacturer’s instructions before 
backfilling. 

3. Backfill against tanks and other structures which are to retain liquids shall not be 
performed until leakage tests are completed and accepted by the Engineer in 
accordance with the Section entitled “Water Tightness Testing”. 

4. Surveying locations of underground utilities for Record Documents. 

5. Testing and inspecting underground utilities. 

6. Removing concrete formwork. 

7. Removing trash and debris. 

8. Removing temporary shoring and bracing, and sheeting. 

9. Installing permanent or temporary horizontal bracing on horizontally supported 
walls. 

B. Place backfill on subgrades free of water, mud, frost, snow, or ice. 

C. Unless otherwise specified or indicated on the drawings, the products specified in Part 2 
of this Section shall be employed in the various fill and backfill applications indicated in 
that Part.  Place and compact fill material in layers to required elevations as shown on 
the project drawings and as follows: 

1. Under steps and ramps, use Structural Fill. 

2. Under foundations and slabs, use Structural Fill. 

3. Against the interior face of foundation walls, use Structural Fill backfill material.  
Use Select Fill material to at least 3 feet beyond the outside face of foundation 
walls where geocomposite wall drains are not provided.  Use Structural Fill beyond 
the 3 feet of Select Fill backfill and within three (3) feet laterally of below-grade 
building walls where geocomposite wall drains are provided. 

4. Under pavements, use Structural Fill, Pavement Subbase and Processed 
Aggregate Base. 

5. Under utilities, use either Bedding Material or Crushed Stone. 
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D. All vegetation, topsoil or subsoil, trash, debris, roots, stumps, asphalt and any 
compressible or otherwise deleterious materials shall be stripped from the existing 
ground surface and removed from excavations prior to placement of fill or backfill unless 
otherwise noted. 

E. All fill and backfill materials shall be placed in horizontal layers.  Each layer shall be 
spread evenly and thoroughly mixed during spreading to ensure uniformity of material in 
each layer.  Layer thickness shall not exceed that specified in this Section. 

F. Where horizontal fill layers meet a natural or excavated slope, the layer shall be keyed 
into the slope by cutting a bench.  The surface of benches shall be compacted to the 
same requirements as apply to the area being filled. 

G. In no instance place fill over frozen materials or over ice or snow.  Removal of such 
materials will be required as directed by the Engineer.  In no case shall frozen material 
be used in fill or backfill. 

H. No fill shall be placed or compacted during unfavorable weather conditions.  When work 
is interrupted by heavy rains or snow, fill operations shall not be resumed until the 
moisture content and density of previously placed fill are as specified hereinafter. 

I. Allow the Geotechnical Engineer sufficient time to make necessary observations and 
tests.  The degree of compaction shall be based on a maximum dry density as 
determined by ASTM Standard D1557, Method C.  All fill and backfill placed in various 
areas shall be compacted in individual layers to minimum dry densities as follows: 

1. Under Structures, Equipment Pads, Building Slabs, and Steps :  95 percent 

2. Within 3 feet of retaining or basement walls: 92 percent 

3. More than 3 feet below pavement grade: 92 percent 

4. Less than 3 feet below pavement grade: 95 percent 

5. Utility trenches – less than 3 feet from finish grade: 95 percent 

6. Utility trenches – more than 3 feet from finish grade (other than stone): 92 percent 

7. Under Walkways:  92 percent. 

8. Under Lawn or Unpaved Areas:  90 percent. 

9. Uniformly graded crushed stone materials which are not suited to field density 
testing shall be compacted to an unyielding surface and in accordance with the 
minimum compactive effort indicated in this Section. 

J. The term "under," as applied to building, structures and paved areas, shall be construed 
to include all materials immediately below the plan area of the structure, as well as those 
materials within a line sloping at one vertical to one horizontal drawn downward and 
outward from the exterior of footings, structure foundations or paved areas. 
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K. Compaction shall be by mechanical means designed specifically for compaction and 
approved by the Engineer.  The Engineer reserves the right to disapprove any device of 
inadequate capacity or of type unsuited to the character of the material being compacted.  
In areas which are too restricted to permit the use of mechanical compactors, fill may be 
placed in 3-inch layers and compacted by hand rammer or pneumatic tools. 

L. Moisture Control: 

1. Water shall be added to fill material which does not contain sufficient moisture to 
be compacted to the specified densities.  Fill and backfill material containing 
excess moisture shall be required to dry prior to or during compaction to a 
moisture content not greater than two percentage points above optimum except 
that material which displays pronounced elasticity or deformation underfoot or 
under load shall be required to dry to optimum moisture content before it is placed 
and compacted, if that is required to achieve specified compaction.  At the 
Contractor’s option, material which is too wet may be removed and replaced with 
drier material at no additional cost to the Owner. 

2. The Contractor is alerted to the potential silty nature of the onsite soil which 
renders them sensitive to moisture.  Onsite silty soils are difficult to handle and 
compact and are easily disturbed when wet.  The Contractor shall plan and 
conduct the excavation and filling operations considering the nature of the onsite 
materials. 

M. Where the Engineer determines that fill or backfill does not conform to the compacted 
density specified, or did not receive the minimum compactive effort specified, such fill 
shall be removed and replaced at the Contractor’s own cost. 

N. Backfilling of Walls: 

1. Do not use equipment weighing more than 500 lbs. within 5 feet of all walls.  
Equipment weighing more than 500 lbs. shall not be used adjacent to walls, 
except as expressly approved by the Engineer in writing. 

2. Backfill shall be placed concurrently on both sides of walls to be fully backfilled, 
each lift being compacted prior to placing successive lifts.  Differential backfill 
heights (i.e., between one side of the wall and the other side) shall not exceed 2 
feet.   

3. Prevent damage to wall waterproofing or damp-proofing when backfilling. 

O. In addition to the stated degree of compaction, all fill and backfill shall receive at least 
the compactive effort given in the table below.  Lift thickness shall not exceed that shown 
for the compaction method selected.  Application of the minimum compaction effort does 
not relieve the Contractor from the requirement to achieve the specified degree of 
compaction.  Recommended maximum loose lift thicknesses for soil fill and the minimum 
number of passes of compaction equipment are summarized on the following table.  
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  Maximum 
Loose Lift Thickness 

Minimum 
Number of Passes 

 
Compaction 
Method 

Maximum 
Stone 
Size 

Below 
Building 

Structures 
and 

Pavement 

Less 
Critical 
Areas 

Below 
Structures 

and 
Pavement 

Less 
Critical 
Areas 

Hand-operated vibratory 
plate or light roller in 
confined areas 

3” 6” 8” 6 4 

Hand-operated vibratory 
drum rollers weighing at 
least 1,000# in confined 
areas 

6” 8” 10” 6 4 

Light vibratory drum 
roller, minimum dynamic 
force 3,000# per foot of 
drum width 

6” 10” 14” 8 4 

Medium to heavy vibra. 
drum roller, min. dynamic 
force 5,000# per foot 
drum width 

8” 12” 18” 8 4 

 

P. The Contractor shall reduce or stop drum vibration if pumping or weaving of the subgrade 
is observed.   

3.11  DISTURBANCE OF EXCAVATED AND FILLED AREAS DURING CONSTRUCTION 

A. The Contractor shall take the necessary steps to avoid disturbance of subgrade during 
excavation and filling operations.  Methods of excavation and filling shall be revised as 
necessary to avoid disturbance of the subgrade, including restricting the use of certain 
types of construction equipment and their movement over sensitive or unstable 
materials, dewatering and other acceptable control measures.  The Contractor shall 
cooperate with the Engineer to modify their operations as necessary to mitigate 
disturbance and protect bearing soils, based on the Engineer’s observations. 

B. All excavated or filled areas disturbed during construction; damaged by freezing 
temperatures, frost, rain, accumulated water, or construction activities; all loose or 
saturated soil, and other areas that do not meet compaction requirements as specified 
herein shall be removed and replaced with the compacted fill materials specified.  Costs 
of removal of disturbed material and refill with compacted fill shall be borne by the 
Contractor. 

3.12 UTILITY TRENCH BACKFILL 

A. Place backfill on subgrades free of mud, frost, snow, water, and ice. 

B. Place and compact bedding course on trench bottoms and where indicated.  Shape 
bedding course to provide continuous support for bells, joints, and barrels of pipes and 
for joints, fittings, and bodies of conduits and duct banks. 
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C. Compact initial backfill under pipe haunches and compact evenly up on both sides and 
along the full length of piping or conduit to avoid damage or displacement of piping or 
conduit.  Coordinate backfilling with utilities testing. 

D. Install warning tape directly above utilities, 12 inches below finished grade, except 6 
inches below subgrade under pavements and slabs. 

3.13 GRADING 

A. General:  Uniformly grade areas to a smooth surface, free of irregular surface changes.  
Comply with compaction requirements and grade to cross sections, lines, and elevations 
indicated. 

1. Provide a smooth transition between adjacent existing grades and new grades. 

2. Excavate soft spots, fill low spots, and trim high spots to comply with required 
surface tolerances. 

3. Site grading shall be scheduled to avoid periods of heavy rainfall and periods of 
high surface water. 

B. Site Rough Grading: Slope grades to direct surface water away from buildings and to 
prevent ponding. Finish subgrades to required elevations within the following tolerances: 

1. Turf or Unpaved Areas: Plus or minus 1 inch. 

2. Walks: Plus or minus 1 inch. 

3. Pavements: Plus or minus 1/2 inch. 

3.14 SUBBASE COURSE UNDER PAVEMENTS 

A. Place subbase course  on subgrades free of mud, frost, snow, or ice as follows 

1. Shape subbase course to required crown elevations and cross-slope grades. 

2. Place subbase course of 6 inches or less compacted thickness in a single layer. 

3. Place subbase course that exceeds 6 inches in compacted thickness in layers of 
equal thickness, with no compacted layer more than 6 inches thick or less than 
3 inches thick. 

4. Compact subbase course  at optimum moisture content to required grades, lines, 
cross sections, and thickness to not less than 95 percent of maximum dry density 
according to ASTM D 1557. 

3.15  FIELD QUALITY CONTROL 

A. Special Inspections:  Owner will engage a qualified Geotechnical Engineer to perform 
the following special inspections: 
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1. Observe and document subgrade preparation prior to fill placement in structural 
areas. 

2. Observe and document fill placement within structural areas. 

3. Determine if the frequency and results of the compaction tests comply with the 
specification requirements.   

B. Allow Geotechnical Engineer to observe and test subgrades and each fill or backfill layer.  
Proceed with subsequent earthwork only after test results for previously completed work 
comply with requirements. 

C. Footing Subgrade:  Footing subgrades shall be observed and documented by 
Geotechnical Engineer.  Perform proof-compaction of subgrades in the presence of the 
Geotechnical Engineer.  

D. Geotechnical Engineer will test compaction of soils in place according to ASTM D 1556, 
ASTM D 2167, ASTM D 2922, ASTM D 2937 and ASTM D 3017, as applicable.  

E. Compaction tests will generally be performed at the following locations and frequencies, 
subject to the discretion of the Geotechnical Engineer:  

1. Foundations: At each compacted fill layer, at least one test for every 500 square 
feet or less, but no fewer than three tests on each lift.   

2. Wall Backfill:  At each compacted backfill layer, at least one test for every 100 feet 
or less of wall length, but no fewer than two tests along a wall face. 

3. Trench Backfill:  At each compacted initial and final backfill layer, at least one test 
for every 150 feet or less of trench length, but no fewer than two tests. 

4. Paved Areas and Walks: At subgrade and at each compacted fill and backfill 
layer, at least one test for every 2,000 sq. ft. or less of paved area or building slab, 
but in no case fewer than three tests. 

5. Trench Backfill and Base: At each compacted backfill layer, at least one test for 
every 150 feet or less of trench length, but no fewer than two tests. 

F. When test results indicate that subgrades, fills, or backfills have not achieved degree of 
compaction specified, scarify and moisten or aerate, or remove and replace soil 
materials to depth required; recompact and retest until specified compaction is obtained. 

3.16  DISPOSAL OF SURPLUS AND WASTE MATERIALS 

A. Remove surplus soil and waste materials, including unsatisfactory soil, trash, and debris, 
and legally dispose of them off Owner's property. 

3.17  PROTECTION 

A. Protecting Graded Areas:  Protect newly graded areas from traffic, freezing, and erosion.  
Keep free of trash and debris. 
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B. Repair and reestablish grades to specified tolerances where completed or partially 
completed surfaces become eroded, rutted, settled, or where they lose compaction due 
to subsequent construction operations or weather conditions. 

1. Scarify or remove and replace soil material to depth as directed by Geotechnical 
Engineer and/or Owner’s Agent; reshape and recompact. 

C. Where settling occurs before Project correction period elapses, remove finished 
surfacing, backfill with additional soil material, compact, and reconstruct surfacing. 

1. Restore appearance, quality, and condition of finished surfacing to match 
adjacent work, and eliminate evidence of restoration to greatest extent possible. 

3.18     VIBRATION 

A. The amount of vibration, frequency and overpressure generated by construction 
activities shall not exceed either regulatory statutes or directives established by State, 
Town or other authorities, or the peak particle velocity (PPV) and frequency relationship 
criteria shown on the attached Figure 1 – “New U.S. Bureau of Mines Criteria from Report 
RI-8501, dated November 1980”, whichever is more stringent. 

B. The overpressure shall not be greater than 135 decibels at any location.   

C. Peak particle velocities experienced by freshly placed concrete at the site shall be 
controlled to the following limits:  

ELAPSED TIME OF CONCRETE CURING MAXIMUM PEAK PARTICLE VELOCITY 

Up to 2 hours 1 inch per second 

2 to 24 hours 0.5 inch per second 

24 to 72 hours 1 inch per second 

More than 72 hours 2 inches per second 

 

END OF SECTION
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SECTION 31 05 16 

AGGREGATE MATERIALS 

PART 1 – GENERAL 

1.01 THE REQUIREMENT 

A. The Contractor shall furnish all labor, equipment and materials required to complete all 

work associated with the installation of aggregate material beneath foundations, as 

backfill and as roadway subgrades and other related and incidental work as required to 

complete the work shown on the Drawings and specified herein. 

1.02 RELATED WORK SPECIFIED ELSEWHERE 

A. Section 01 42 00 – References 

B. Section 31 00 01 – Earthwork 

C. Section 31 25 00 – Erosion and Sedimentation Control 

D. Section 32 10 00 – Paving and Surfacing  

E. Section 32 90 00 – Final Grading and Landscaping 

1.03 REFERENCE SPECIFICATIONS, CODES AND STANDARDS 

A. Without limiting the generality of the other requirements of the Specifications, all work 

herein shall conform to the applicable requirements of the following documents. All 

referenced specifications, codes, and standards refer to the most current issue available 

at the time of Bid. 

1. Commonwealth of Massachusetts Department of Transportation Standard 

Specifications for Highways and Bridges. 

2. ASTM C 127 – Test for Specific Gravity and Absorption of Coarse Aggregate. 

3. ASTM C 136 – Test for Sieve Analysis of Fine and Coarse Aggregates. 

4. ASTM C 535 – Test for Resistance to Degradation of Large Size Coarse 

Aggregate by Abrasion and Impact in the Los Angeles Machine. 

1.04 SUBMITTALS 

A. Submit the following in accordance with Section 01 33 00 – Submittal Procedures. 

1. Materials gradation and certification. 

2. ASTM C127, ASTM C136, and ASTM C535 test results 
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3. Samples: submit in air-tight containers, one 10-pound sample of each type of 

aggregate to testing laboratory 

PART 2 – PRODUCTS 

2.01 CRUSHED STONE, SELECT SAND, & PEA GRAVEL 

A. Crushed stone shall meet the requirements of Section M2.01.0 of the MassDOT 

Standard Specifications for Highways and Bridges. Crushed stone shall consist of 

durable crushed rock or durable crushed gravel stone, free from ice and snow, sand, 

clay, loam, or other deleterious or organic material. The crushed stone shall be uniformly 

blended and shall conform to the following requirements: 

 

Sieve Size Percent Finer 

by Weight 

1 inch 

3/4 inch 

1/2 inch 

100 

90-100 

10-50 

3/8 inch 0-20 

No. 4 0-5 

B.  

2.02 SELECT SAND 

A. Select sand shall meet the requirements of Section M1.04.1 of the MassDOT Standard 

Specifications for Highways and Bridges.  The allowable amount of material passing a 

No. 200 sieve as determined by AASHTO-T11 shall not exceed 10% by weight. Sand 

shall consist of clean inert, hard, durable grains of quartz or other hard durable rock, free 

from clay, organic, surface coatings or other deleterious material. 

2.03 PEA GRAVEL 

A. Pea Gravel shall be used as backfill in areas indicated on the Contract Documents. Pea 

gravel particles shall be in accordance with the following gradation requirements: 

 

Sieve Size Percent Passing 

3/8 inch 

No.4 

No. 8 

95-100 

0-30 

0-15 
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No. 200 0-2 

PART 3 – EXECUTION 

3.01 CRUSHED STONE, SELECT SAND AND PEA GRAVEL 

A. Contractor shall install crushed stone, select sand, and pea gravel in accordance with 

the MassDOT Standard Specifications and as indicated in the Contract Documents.  

B. Select sand shall be used as backfill in trench excavation to a minimum of 10” above 

installed pipe. 

3.02 STOCKPILING 

A. Stockpile differing materials separately to prevent mixing.  

B. Direct surface water away from stockpile site so as to prevent erosion or deterioration of 

materials. 

C. Soil stockpiles shall be protected with perimeter erosion control and temporary or 

permanent stabilization measures, as appropriate, at all times during construction 

activities. Stockpile slopes shall be 3H:1V at maximum and top of stockpile shall have a 

minimum 5% grade to provide positive drainage.  

D. Stockpile Cleanup: Remove stockpile, leave area in a clean and neat condition. Grade 

site surface to prevent free standing surface water. 

END OF SECTION 
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SECTION 31 05 19 

GEOTEXTILES 

PART 1 – GENERAL 

1.01 THE REQUIREMENT 

A. The Contractor shall furnish and install all Geotextiles, including all necessary and incidental 

items, as detailed or required for the Contractor to complete the installation in accordance with 

the Drawings and these Specifications.  

B. For the location of each type of Geotextile see the Drawings. 

1.02 REFERENCES 

A. ASTM Standards 

1. ASTM D4533 - Standard Test Method for Trapezoid Tearing Strength of Geotextiles 

2. ASTM D4632 - Standard Test Method for Grab Breaking Load and Elongation of 

Geotextiles 

3. ASTM D5261 - Standard Test Method for Measuring Mass per Unit Area of Geotextiles 

4. ASTM D6241 - Standard Test Method for Static Puncture Strength of Geotextiles and 

Geotextile-Related Products Using a 50-mm Probe 

B. AASHTO Standards 

1. AASHTO M 288-06 (2011) Geotextile Specification for Highway Applications 

C. Massachusetts Department of Transportation Standard Specifications for Highways and 

Bridges, Section M9.50.0 

1.03 SUBMITTALS 

A. Prior to shipping to the site, the Contractor shall submit to the Engineer two copies of a mill 

certificate or affidavit signed by a legally authorized official of the Manufacturer for each type of 

Geotextile. The Supplier shall also submit three Geotextile samples of each product, 1 yard 

square each, seamed and unseamed as appropriate, with the mill certificate for each Geotextile 

type supplied. The mill certificate or affidavit shall attest that the Geotextile meets the chemical, 

physical and manufacturing requirements stated in the specifications. The samples shall be 

labeled with the manufacturer's lot number, machine direction, date of sampling, project 

number, specifications, manufacturer and product name. 
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B. The Engineer shall be furnished copies of the delivery tickets or other acceptable receipts as 

evidence for materials received that will be incorporated into construction. 

PART 2 – MATERIALS 

2.01 MATERIALS 

A. All geotextile fabrics shall be a woven or nonwoven fabric consisting only of long chain 

polymeric filaments or yarns.  

B. All geotextile fabrics shall be inert to commonly encountered chemicals, and free of detects or 

flaws which significantly affect its physical, and/or filtering properties.  

C. Geotextiles shall be provided by manufacturers on the latest edition of the approved 

Massachusetts Department of Transportation list found at the following website: 

https://www.mass.gov/info-details/geotextile-fabrics-m-9500. 

D. Geotextile fabric used for subsurface drainage, separation, stabilization, and permanent erosion 

control shall conform to the requirements of AASHTO M 288 for the intended application  

E. Minimum geotextile strength property requirements are as follows as shows in Table 1:  

Table 1 - MINIMUM REQUIRED GEOTEXTILE PROPERTIES* 

GEOTEXTILE TYPE CLASS I CLASS II CLASS III 

Elongation <50% ≥50% <50% ≥50% <50% ≥50% 

Grab Strength (N) 1400 900 1100 700 800 500 

Sewn Seam Strength (N) 1260 810 990 630 720 450 

Tear Strength (N) 500 350 400 250 300 180 

Puncture Strength (N) 2750 1925 2200 1375 1650 990 

Permittivity (sec-1) Min. properties values are based on geotextile application 

Apparent Opening Size (mm) Min. properties values are based on geotextile application 

Ultraviolet Stability (%) Min. properties values are based on geotextile application 

F. Subsurface Drainage Geotextile Requirements: 

1. Geotextile shall meet the requirements of Table 2. Woven slit film geotextiles shall not be 

used for subsurface drainage application. 

 

Table 2 - Subsurface Drainage Geotextile Requirements 

 
Properties 

Requirements 

Percent in situ Soil Passing 0.075 mm 

<15 15 to 50 >50 

Geotextile class Class 2 from Table 1 

0
3

1
5

1
3
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Permittivity (sec-1) 0.5 0.2 0.1 

Apparent Opening Size (mm) 0.43 0.25 0.22 

Ultraviolet Stability (%) 50% after 500h of exposure 

*MINIMUM AVERAGE ROLL VALUE (MARV) 

G. Separation Geotextile Requirements: 

1. Geotextile shall meet the requirements of Table 3. 

Table 3 - Separation Geotextile Requirements 

Properties Requirements 

Geotextile class Classes 1-3 from Table 1 

Permittivity (sec-1) 0.05 

Apparent Opening Size (mm) 0.60 

Ultraviolet Stability (%) 50% after 500h of exposure 

*MINIMUM AVERAGE ROLL VALUE (MARV) 

H. Stabilization Geotextile Requirements: 

1. Geotextile shall meet the requirements of Table 4. 

Table 4 - Stabilization Geotextile Requirements 

Properties Requirements 

Geotextile class Class 1 from Table 1 

Permittivity (sec-1) 0.05 

Apparent Opening Size (mm) 0.43 

Ultraviolet Stability (%) 50% after 500h of exposure 

*MINIMUM AVERAGE ROLL VALUE (MARV) 

I. Permanent Erosion Control Geotextile Requirements: 

1. Geotextile shall meet the requirements of Table 5. 

Table 5 - Permanent Erosion Control Geotextile Requirements 

 
Properties 

Requirements 

Percent in situ Soil Passing 0.075 mm 

<15 15 to 50 >50 

Geotextile class Woven monofilament geotextiles - Class 2 from Table 1 

All other geotextiles – Class 1 from Table 1 

Permittivity (sec-1) 0.7 0.2 0.1 

Apparent Opening Size (mm) 0.43 0.25 0.22 

Ultraviolet Stability (%) 50% after 500h of exposure 
 

*MINIMUM AVERAGE ROLL VALUE (MARV) 
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J. Geosynthetic Clay Liner (GCL) Material for the stormwater wetland shall be Claymax 200R 

manufactured by CETCO (MTI Company)-Hoffman Estates, IL; or Bentomat 200R by CETCO 

(MTI Company)-Hoffman Estates, IL; GSE Gundseal by GSE Environmental or approved equal. 

GCL shall be installed per manufacturer’s specifications. 

PART 3 – EXECUTION 

3.01 SHIPPING, HANDLING AND STORAGE 

A. During all periods of shipment and storage, all Geotextiles shall be protected from direct 

sunlight, temperature greater than 140F water, mud, dirt, dust, and debris. 

B. To the extent possible, the Geotextile shall be maintained wrapped in heavy-duty protective 

covering until use. Geotextile delivered to the project site without protective covering shall be 

rejected. After the protective covering has been removed, the Geotextile shall not be left 

uncovered for longer than fourteen (3) days, under any circumstances. 

C. The Owner shall approve the shipping and delivery schedule prior to shipment. The Owner shall 

designate the on-site storage area for the Geotextiles. Unloading and storage of Geotextiles 

shall be the responsibility of the Contractor. 

D. Geotextiles that are damaged during shipping or storage shall be rejected and replaced at 

Contractor expense. 

3.02 QUALITY ASSURANCE CONFORMANCE TESTING 

A. At the option of the Engineer representative samples of Geotextiles shall be obtained and tested 

by the Engineer to assure that the material properties conform to these Specifications. 

Conformance testing shall be conducted by the Engineer and paid for by the Owner. 

B. Conformance testing shall be completed at a minimum frequency of one sample per 100,000 

square feet of Geotextile delivered to the project site. Sampling and testing shall be as directed 

by the Engineer. 

C. Conformance testing of the Geotextiles shall include but not be limited to the following 

properties: 

1. Mass Per Unit Area (ASTM D5261) 

2. Grab Tensile Strength (ASTM D4632) 

3. Trapezoidal Tear (ASTM D4533) 

4. Puncture Resistance (ASTM D6241) 

5. Permittivity (ASTM D-4491)  
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6. Apparent Opening Size (ASTM D-4751) 

7. Ultraviolet Stability (ASTM D-4355) 

D. The Engineer may add to, remove or revise the test methods used for determination of 

conformance properties to allow for use of improved methods. 

E. All Geotextile conformance test data shall meet or exceed requirements outlined in Table 1 of 

these Specifications for the particular category of Geotextile prior to installation. Any materials 

that do not conform to these requirements shall be retested or rejected at the direction of the 

Engineer. 

F. Each roll of Geotextile will be visually inspected by the Engineer or his representative. The 

Engineer reserves the right to sample and test at any time and reject, if necessary, any material 

based on visual inspection or verification tests. 

G. A Geotextile that is rejected shall be removed from the project site and replaced at the 

Contractor's expense. Sampling and conformance testing of the Geotextile supplied as 

replacement for rejected material shall be performed by the Engineer at Contractor's expense. 

3.03 INSTALLATION 

A. Geotextiles shall be placed to the lines and grades shown on the Drawings. At the time of 

installation, the Geotextile shall be rejected by the Engineer if it has defects, rips, holes, flaws, 

evidence of deterioration, or other damage. 

B. It is the intent of these Specifications that Geotextiles used to protect natural drainage media be 

placed the same day as the drainage media to prevent soil, sediment or windblown soils to 

make contact with the drainage media. 

C. The Geotextiles shall be placed smooth and free of excessive wrinkles. Geotextiles shall 

conform to and be in contact with the approved subgrade. 

D. When the Geotextiles are placed on slopes, the upslope fabric portion shall be lapped such that 

it is the upper or exposed Geotextile. 

E. Geotextiles shall be temporarily secured in a manner accepted by the Engineer prior to 

placement of overlying materials. 

F. In the absence of specific requirements shown on the Drawings, the following shall be used for 

overlaps of adjacent rolls of Geotextile: 

 

Geotextile Type / 

Application 

Overlap of Adjacent 

Rolls(1)  

(Inches) 

Transverse End 

Overlap  

(Inches) 

Filter Geotextile 6 min 12 min 
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Cushion Geotextile 12 min 12 min 

Separator - Roadway 

Applications 
12 min 24 min 

Separator - Slope Protection 18 min 24 min 

Separator Geotextile 12 min 18 min 

(1) Overlaps may be reduced if adjacent panels are sewn or heat bonded where approved by 

the Engineer. 

G. Any Geotextile that is torn or punctured shall be repaired or replaced as directed by the 

Engineer by the Contractor at no additional cost to the Owner. The repair shall consist of a 

patch of the same type of Geotextile placed over the failed areas and shall overlap the existing 

Geotextile a minimum of 12-inches from any point of the rupture. 

H. Any Geotextile that is subjected to excessive sediment buildup on its surface during 

construction shall be replaced by the Contractor prior to placement of overlying material. 

 

END OF SECTION 
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SECTION 31 10 00 

CLEARING, GRUBBING, AND SITE PREPARATION 

PART 1 – GENERAL 

1.01 THE REQUIREMENT 

A. Includes all labor, material, equipment and appliances required for the complete 

execution of any additions, modifications, or alterations to existing building(s) and new 

construction work as shown on the Drawings and specified herein. 

B. Principal items of work include: 

1. Notifying all authorities owning utility lines running to or on the property. Protecting 

and maintaining all utility lines to remain and capping those that are not required in 

accordance with instructions of the Utility Companies, and all other authorities 

having jurisdiction. 

2. Clearing the site within the Contract Limit Lines, including removal of grass, brush, 

shrubs, trees, loose debris and other encumbrances except for trees marked to 

remain. 

3. Boxing and protecting all trees, shrubs, lawns and the like within areas to be 

preserved. Relocating trees and shrubs, so indicated on the Drawings, to 

designated areas. 

4. Repairing all injury to trees, shrubs, and other plants caused by site preparation 

operations shall be repaired immediately. Work shall be done by qualified 

personnel in accordance with standard horticultural practice and as approved by 

the Engineer. 

5. Removing topsoil to its full depth from designated areas and stockpiling on site 

where directed by the Engineer for future use. 

6. Disposing from the site all debris resulting from work under this Section. 

1.02 RELATED WORK SPECIFIED ELSEWHERE 

A. Section 31 00 01 – Earthwork 

B. Section 31 25 00 – Erosion and Sedimentation Control 

1.03 REFERENCE SPECIFICATIONS, CODES, AND STANDARDS 

A. Commonwealth of Massachusetts Department of Transportation Standard Specifications 

for Highways and Bridges. 
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B. Massachusetts  Erosion and Sediment Control Guidelines for Urban and Suburban 

Areas 

1.04 STREET AND ROAD BLOCKAGE 

A. Closing of streets and roads during progress of the work shall be in compliance with the 

requirements of the Owner and other authorities having jurisdiction. Access shall be 

provided to all facilities remaining in operation. 

1.05 PROTECTION OF PERSONS AND PROPERTY 

A. All work shall be performed in such a manner to protect all personnel, workmen, 

pedestrians and adjacent property and structures from possible injury and damage. 

B. All conduits, wires, cables and appurtenances above or below ground shall be protected 

from damage. 

C. Provide warning and barrier fence where shown on the Drawings and as specified 

herein. 

PART 2 – EXECUTION 

2.01 CLEARING OF SITE 

A. Before removal of topsoil, and start of excavation and grading operations, the areas 

within the clearing limits shall be cleared and grubbed. 

B. Clearing shall consist of cutting, removal, and satisfactory disposal of all trees, fallen 

timber, brush, bushes, rubbish, sanitary landfill material, fencing, and other perishable 

and objectionable material within the areas to be excavated or other designated areas. 

Prior to the start of construction, the Contractor shall survey the entire Contract site and 

shall prepare a plan which defines the areas to be cleared and grubbed, trees to be 

pruned, extent of tree pruning, and/or areas which are to be cleared but not grubbed. 

This plan shall be submitted to the Engineer for approval. Should it become necessary to 

remove a tree, bush, brush or other plants adjacent to the area to be excavated, the 

Contractor shall do so only after permission has been granted by the Engineer. 

C. Excavation resulting from the removal of trees, roots and the like shall be filled with 

suitable material, as approved by the Engineer, and thoroughly compacted per the 

requirements contained in Section 31 00 01 – Earthwork. 

D. Unless otherwise shown or specified, the Contractor shall clear and grub a strip at least 

15-ft. wide along all permanent fence lines installed under this Contract. 

E. In temporary construction easement locations, only those trees and shrubs shall be 

removed which are in actual interference with excavation or grading work under this 
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Contract, and removal shall be subject to approval by the Engineer. However, the 

Engineer reserves the right to order additional trees and shrubs removed at no additional 

cost to the Owner, if such, in his opinion, are too close to the work to be maintained or 

have become damaged due to the Contractor's operations. 

2.02 STRIPPING AND STOCKPILING EXISTING TOPSOIL 

A. Erosion and sedimentation control measures shall be installed as per the Federal, State 

or Locally approved Erosion and Sedimentation Control Plan for the project and 

Specification Section 31 25 00 – Erosion and Sedimentation Control before any stripping 

and stockpiling of topsoil can occur. 

B. Existing topsoil and sod on the site within areas designated on the Drawings shall be 

stripped to whatever depth it may occur and stored in locations directed by the Engineer. 

C. The topsoil shall be free of stones, roots, brush, rubbish, or other unsuitable materials 

before stockpiling the topsoil. 

D. Care shall be taken not to contaminate the stockpiled topsoil with any unsuitable 

materials. 

2.03 GRUBBING 

A. Grubbing shall consist of the removal and disposal of all stumps, roots, logs, sticks and 

other perishable materials to a depth of at least 6-inches below ground surfaces. 

B. Large stumps located in areas to be excavated may be removed during grading 

operations, subject to the approval of the Engineer. 

2.04 DISPOSAL OF MATERIAL 

A. All debris resulting from the clearing and grubbing work shall be disposed of by the 

Contractor as part of the work of this Contract. Material designated by the Engineer to be 

salvaged shall be stored on the construction site as directed by the Engineer for reuse in 

this Project or removal by others. 

B. Burning of any debris resulting from the clearing and grubbing work will not be permitted 

at the site. 

 

2.05 WARNING AND BARRIER FENCE 

A. The fence shall be made of a visible, lightweight, flexible, high strength polyethylene 

material.  

B. Physical Properties 
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Fence 

Color International Orange 

Roll Size 4' x 100' 

Roll weight 9 lbs. 

Mesh opening 1-3/4" x 1-3/4" 

Posts 

ASTM Designation:  ASTM 702 

Length:  6 feet long (T-Type) 

Weight:  1.25 #/Foot (min) 

Area of Anchor Plate:  14 Sq. In. 

C. Drive posts 18 inches into ground every 8'. Wrap fence material around first terminal 

post allowing overlap of one material opening. Use metal tie wire or plastic tie wrap to 

fasten material to itself at top, middle and bottom. At final post, cut with utility knife or 

scissors at a point halfway across an opening. Wrap around and tie at final post in the 

same way as the first post. 

D. Use tie wire or tie wrap at intermediate posts and splices as well. Thread ties around a 

vertical member of the fence material and the post and bind tightly against the post. For 

the most secure fastening, tie at top, middle and bottom. Overlap splices a minimum of 

four fence openings, tie as above, fastening both edges of the fence material splice 

overlap. 

END OF SECTION 
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SECTION 31 23 19 

DEWATERING 

PART 1 – GENERAL 
 
1.01 GENERAL PROVISIONS 

A. General provisions of Contract, including GENERAL and SUPPLEMENTARY 
CONDITIONS, GENERAL REQUIREMENTS (if any), apply to work specified in this 
Section. 

B. Coordinate Work with that of all other trades or contracts affecting or affected by Work 
of this Section.  Cooperate with such trades to assure the steady progress of all Work 
under the Contract. 

 
1.02 DESCRIPTION OF WORK 

 
A. Work includes providing design, labor, materials and equipment necessary to 

control, manage and dispose of groundwater during construction, including but not 
limited to the following: 

1. Designing, furnishing, installing, operating, monitoring, maintaining, and removing 
temporary dewatering systems as necessary to control water levels and 
hydrostatic pressures during construction, control bottom of excavation stability 
from heaving and piping, and to permit construction to occur “in the dry” and 
maintain stable subgrades. 

2. Providing, maintaining, and removing temporary surface control devices used to 
direct surface water runoff away from excavations or other prepared subgrades. 

3. Monitoring groundwater levels and monitoring the performance of dewatering 
systems.   

4. Obtaining all required discharge permits, including preparing permits and permit 
fees. 

5. Properly disposing of all discharge water in accordance with permit requirements.  
Comply with applicable rules, regulations, laws, permits and ordinances of all 
authorities having jurisdiction including, but not limited to the West Parish Water 
Treatment Plant and the Massachusetts Department of Environmental Protection 
(MASSDEP). All labor, materials, equipment and services necessary to make work 
comply with such requirements shall be provided without additional cost to the 
Owner. 

B. The cost of any replacement or rehabilitation of the subgrade or structures damaged due 
to dewatering, system failures, or Contractor negligence.  

C. The Contractor is responsible for determining the need and extent of required dewatering 
systems, sedimentation and dewatering techniques and controls that meet the 
requirements of the Project Permits and this Section.  The anticipated locations where 
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construction activities will require dewatering are provided below, but not limited to.  The 
dewatering depths and locations are approximate and it is the Contractor’s responsibility 
to review Project documents for depths and limits based on means and methods.  The 
Drawings supersede references to dewatering locations and limits below.  

1. Wash Water Tank: Groundwater was measured at about El. 443 feet and bottom 
of proposed tank foundation is El. 419.3 feet. 

2. Water Treatment Building: Groundwater in the vicinity was measured at about El. 
455 feet and bottom of proposed foundation is as low as El. 450 feet. 

3. Raw Water Main: The new Raw Water Main parallels Granville Road on the south 
side of the Plant, bends north between the Clearwell Building and existing Slow 
Sand Filter No. 12&14, crosses Cook Brook, and heads north to the existing EDV 
Structure.  The Raw Water Main is anticipated to be below groundwater near the 
Water Treatment Building, in proximity to Cook Brook, and where the pipe extends 
from Cook Brook to the EDV Structure. 

4. The Raw Water Main extends below Cook Brook.  The Design team has 
anticipated the Contractor will divert the brook, in coordination with the temporary 
support of excavation, to complete the installation below Cook Brook. 

D. If wells or well points are to be used, they shall be designed by a Massachusetts 
registered Professional Engineer, installed with proper filter packs and developed by an 
experienced dewatering specialty contractor.  Do not operate wells or well points such 
that fines are removed from the surrounding soils.     

E. Dewatering sumps shall operate through properly installed filter media so that fines are 
not pumped from areas surrounding the excavation.  Discharge effluent shall be clear of 
sediment.  Provide frac tanks, filter sacks, and whatever additional means are necessary 
to maintain sediment-free discharge. 

1.03 RELATED WORK 

A. The following items are not included in this Section and will be performed under  the 
designated Sections: 

1. Section 31 20 00: EARTHWORK 
2. Section 31 50 00: SUPPORT OF EXCAVATION 
3. Section 31 25 00: EROSION AND SEDIMENTATION CONTROLS 
4. Section 31 52 01: DEWATERING AND FLOW DIVERSION FOR STREAMWORK 

1.04  REGULATORY REQUIREMENTS 
 

A. Comply with all rules, regulations, laws, and ordinances of the Commonwealth of 
Massachusetts, City of Westfield, and of all other authorities having jurisdiction. 

 
1.05   PERFORMANCE REQUIREMENTS 
 

A. Dewatering Performance: Design, furnish, install, test, operate, monitor, and maintain 
dewatering system of sufficient scope, size, and capacity to control hydrostatic 
pressures and to lower, control, remove, and dispose of groundwater and permit 
excavation and construction to proceed on dry, stable subgrades. 
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1. Delegated Design: Design dewatering system, including comprehensive 
engineering analysis by a qualified professional engineer, using accepted 
engineering practice and design criteria indicated herein.  Design and shop 
drawings shall be stamped by a registered Professional Engineer licensed in the 
Commonwealth of Massachusetts.   

2. West Parish Filter #2 Dam and West Parish Filter #3 Dam are located on the edges 
of the Work.  Two vibrating wire piezometers will be installed by the Owner’s 
Design Team adjacent/in each dam, with the intent of evaluating drawdown due to 
construction dewatering.  The water levels within the two piezometers at each dam 
shall not fluctuate by more than 2 feet from one another during dewatering 
operations.  If the water levels fluctuate more than 2 feet, the dewatering design 
shall include provisions to rewater and or the dewatering shall be terminated, 
modified, and restarted. 

3. Groundwater shall be lowered to a minimum of 2 feet below bottom of excavations 
and deeper as necessary to perform the work in the “dry” and to maintain a firm 
and stable subgrade. 

4. See Article 1.9 for deflection criteria of adjacent structures. 

5. Continuously monitor and maintain dewatering operations to ensure erosion 
control, stability of excavations and constructed slopes, that excavation does not 
flood, and that damage to subgrades and permanent structures is prevented. 

6. For wellpoints (or similar), the dewatering system shall include redundant 
components such that if one pump or well becomes inoperable, a backup is 
available to maintain dewatered groundwater levels. The system shall include 
100% standby power onsite throughout operation.    

7. For wellpoints (or similar), the design shall include provisions to maintain the 
dewatering system without affecting the normal operation of the system.  

8. Provide sufficient fuel to maintain a five-day supply onsite.   

9. For dewatering greater than 5 feet of drawdown below static groundwater levels, 
the Contractor shall have onsite pipes and pumps of sufficient size and quantity to 
be able to flood the excavation within 12 hours in an emergency situation.  
Restoration of the working area shall be carried out by the Contractor at no 
additional cost to the Owner. 

10. Prevent surface water from entering excavations by grading, dikes, or other 
means. Accomplish dewatering without damaging existing buildings, structures, 
and site improvements adjacent to excavation. 

11. Remove the dewatering system when no longer required for construction.  If 
allowed in writing by the Owner, the dewatering system may also be properly 
abandoned (e.g., grouting well points). There is no guarantee the Owner will allow 
abandonment, depending on location and depth of system.  
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B.  The Contractor shall be solely responsible for any damage to adjacent buildings, 
dams, structures, utilities, and other facilities caused by the dewatering operations.  
Any damage caused by the dewatering operations shall be repaired at no additional 
cost to the Owner.  Locate dewatering facilities where they will not interfere with 
existing utilities, facilities and/or construction Work to be done under this Contract.  

C.  The Contractor shall provide adequate backup power to be able to operate the 
dewatering system through the duration of the work so that disturbance of utility or 
structure subgrade does not occur. 

 
1.06 QUALIFICATIONS 
 

A. The dewatering Contractor shall submit documentation showing the following minimum 
qualifications: 

1. Field personnel supervising the dewatering system installation, operation and 
maintenance has a minimum of 20 years of experience with similar types of 
groundwater control systems.  Experience shall include project name, location, 
type of groundwater control system, type of soils, and depth of dewatering. 

2. Company has performed a minimum of 10 similar projects in the past 10 years.  
Similar projects must be in similar soils, used similar groundwater control systems, 
and have the same or deeper depth of dewatering.   

3. If the Contractor does not have personnel with the required groundwater 
control experience, they shall retain an experienced specialist to design and 
oversee the operation of the groundwater control facilities.  

B. The dewatering Engineer shall submit documentation showing the following 
minimum qualifications: 

1. Professional Engineer stamping the dewatering system design has a minimum of 
20 years of experience with similar types of groundwater control systems.  
Experience shall include a minimum of 10 similar projects designed within the past 
10 years, including project name, location, type of groundwater control system, 
type of soils, and depth of dewatering. Engineer shall be licensed in the 
Commonwealth of Massachusetts. 

1.07  SUBMITTALS 
 

A.       A mandatory Site meeting, or with the Owner’s approval a conference 
call, with the ESS Engineer, Geotechnical Engineer, Earthwork Contractor, and 
Dewatering Engineer is required prior to submission of calculations or working drawings 
that include support of excavation systems and a dewatering drawdown of 5 feet or 
greater.  The intent of the meeting is to coordinate the design components.     

 
B. ￼ At least 14 days prior to the start of dewatering activities, the Contractor shall submit 

to Engineer for review a comprehensive submittal that addresses the items listed 
herein. Review of the submittal by the Engineer shall not relieve the Contractor of 
the responsibility to provide and safely complete the Work. 

1. Dewatering system design and calculations stamped and signed by a licensed 
Professional Engineer, registered in the Commonwealth of Massachusetts, 
that includes: 
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a.  Estimated drawdown and flow for the excavations. 
b. Estimated groundwater drawdown and lowering below surrounding 

structures, including the existing dams, utilities and buildings, and 
estimated settlements. 

c. Boundary conditions including Upper Lagoon and Cook Brook. 
d. Minimum number, depth, and diameter of wells and pumps. 
e. Well filter design.  
f. Estimated soil properties. 
g.          Finite element seepage analysis estimating exit gradients, flow 

velocities, and flow rates for any dewatering drawdown greater than 10 feet. 
 

2. Dewatering system plans shall include:  
 

a.  Plan and Section drawings showing the arrangement, location and 
depths of the proposed dewatering system components, including 
observation wells, wellpoints, headers, sumps, ditches, and discharge 
lines, as necessary.   

b.  Locations and sizes of discharge pits and sedimentation removal details.   
c. A complete description of the equipment and materials to be used and 

the procedures to be followed in installation, operation, maintenance and 
abandonment procedures in relation to the proposed sequence of 
excavation and method of earth support.   

3.  Dewatering Plan that includes daily observation requirements, operation 
requirements, water quality testing and frequency for discharged water, and 
control procedures to be adopted if dewatering problems arise.  

 
4.   Submit copies of all groundwater discharge permits or written approval 

obtained by the Contractor for proposed methods of discharge. 
 

6. Daily discharge rates and observation well readings (if wells are installed per 
design). 

 
6.  Coordinate dewatering submittals with the excavation support submittals.  Do 

not proceed with the installation of excavation support until submittals for 
dewatering and excavation support have been reviewed by the Engineer.  
 

B. At the completion of dewatering, submit the following: 

1. Dewatering well removal records including date, well number, location, 
procedures and materials used.   

 
1.08 PROJECT CONDITIONS 
 

A. Visit the site to review all details of the work and working conditions and to verify 
dimensions in the field.  Notify the Engineer in writing of any discrepancy before 
performing any work. 

B. Consult official records of existing utilities and structures, both surface and subsurface, 
and their connection to be fully informed on all existing conditions and limitations as they 
apply to this work and its relation to other construction work. 
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C. West Parish Filter #2 Dam and West Parish Filter #3 Dam are located on the edges of 
the Work and must be protected, including changes to seepage, settlement and / or slope 
stability.  Inspection/Evaluation Reports of the two dams are listed under Section 01 11 
00 and can be provided upon request. 

D. Protect existing utilities to remain within the work area.   

E. Notify the Engineer in writing if unexpected subsurface conditions are encountered. 
 

F. Project-Site Information: Geotechnical and environmental reports have been prepared 
for this Project and are available in the supplemental information that is made available 
for information only. The opinions expressed in the reports are those of the geotechnical 
engineer and environmental professional and represent interpretations of subsurface 
conditions, tests, and results of analyses conducted by geotechnical engineer and 
environmental professional. The Owner will not be responsible for interpretations or 
conclusions drawn from this data. 

 
1. After obtaining Owner's permission, perform additional subsurface 

explorations deemed necessary at no expense to the Owner.  
 

G. As part of the dewatering design, obtain the data required to analyze the water and soil 
environment at the Site in order to assure that the material used for the dewatering 
systems will not erode, deteriorate, clog or otherwise hinder the system’s performance 
during the period of the dewatering.   
 

H. Water level readings have been made in the explorations at times and under conditions 
stated on the logs.  Fluctuations in the level of the groundwater may occur due to 
variations in rainfall, temperature, and other factors occurring since the time 
measurements were made. 

 
I. The Contractor shall provide all conveyances (piping, hosing, or open channels) to 

convey dewatering effluent to discharge point. The use of existing drains, pipes, or open 
channels will not be permitted to be the Contractor’s use for discharging dewatering 
effluent. 
 

1.09 DEFLECTION MONITORING 
 

A. The Owner’s Engineer shall install a survey monitoring system, consisting of an 
automated total station, that will survey existing buildings, dams, structures and site 
improvements located in proximity of the Work.  The survey data will be provided to the 
Contractor, if requested, throughout the course of the project.   
 

B. The Contractor’s dewatering design shall limit settlement and deflection of buildings, 
dams, structures and utilities within the limit of drawdown to ½ inch or less.  If settlements 
or deflections of ½ inch or more are measured, the Contractor shall provide modification 
or other means of dewatering to limit any additional movement.  The Owner’s survey 
monitoring system will be basis of deflection monitoring.  The Contractor may install a 
separate monitoring system at no additional cost to the Owner.      
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PART 2 – PRODUCTS 
 
NOT APPLICABLE 

 
PART 3 – EXECUTION 
 
3.01 PREPARATION 
 

A. Protect structures, utilities, sidewalks, pavements, and other facilities from damage 
caused by settlement, lateral movement, undermining, washout, and other hazards 
created by dewatering operations. 

 

1. Prevent surface water and subsurface or groundwater from entering excavations, 
from ponding on prepared subgrades, and from flooding site and surrounding area. 

2. Protect subgrades and foundation soils from softening and damage by rain or water 
accumulation. 

 
B. Install dewatering system to ensure minimum interference with roads, streets, walks, and 

other adjacent occupied and used facilities. 
 

1. Do not close or obstruct streets, walks, or other adjacent occupied or used 
facilities without permission from Owner and authorities having jurisdiction.  
Provide alternate routes around closed or obstructed traffic ways if required by 
authorities having jurisdiction. 

 

C. Provide temporary grading to facilitate dewatering and control of surface water. 
 

D. Monitor dewatering systems continuously. 
 

E. Promptly repair damages to adjacent facilities caused by dewatering. 
 

F. The dewatering system design must be coordinated with the excavation support 
design.  

 
3.02 INSTALLATION 
 

A. Install dewatering system utilizing wells, well points, or similar methods complete 
with pump equipment, standby power and pumps, filter material, valves, appurtenances, 
water disposal, and surface-water controls. 

 

1. Space well points or wells at intervals required to provide dewatering to the 
levels described herein. 

2. Use filters or other means to prevent pumping of fine sands or silts from the 
subsurface. 

 
B. Before excavating below groundwater level, place system into operation to lower 

water to specified levels (i.e., dewater ahead of the excavation). Operate system 
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continuously until utilities, and structures have been constructed and fill / backfill 
materials have been placed or until dewatering is no longer required.  

 
C. Provide an adequate system to lower and control groundwater to permit excavation,  

construction of utilities and structures, and placement of fill materials on dry 
subgrades. Install sufficient dewatering equipment to drain water-bearing strata 
above and below bottom of excavations. 

 
1. Open-sump pumping that leads to loss of fines, soil piping, subgrade softening, 

and slope instability shall not be permitted.  If damage to existing or new 
construction occurs due to loss of fines, soil piping, subgrade softening or 
slope instability, the Contractor will supply all materials, labor, and perform all 
repair Work to satisfaction of the Owner at no additional cost to the Owner. 
 

D. Provide standby equipment on site, installed and available for immediate operation, 
to maintain dewatering on continuous basis if any part of system becomes 
inadequate or fails. If dewatering requirements are not satisfactory due to 
inadequacy or failure of dewatering system, restore damaged structures and 
foundation soils at no additional expense to Owner. 

 
1. Remove dewatering system from Project site on completion of dewatering. 

Abandon wells in accordance with all laws, regulations, and permits. 
 

3.03 DISPOSAL OF WATER 
 

A. The Contractor shall take all necessary precautions to prevent flow or seepage back into 
the excavation.  The Contractor shall preclude the accidental discharge of fuel, oil, etc., 
in order to prevent adverse effects on groundwater quality. 
 

B. Dispose of water removed by dewatering in a manner that avoids endangering public 
health, property, and portions of work under construction or completed.  Dispose of water 
and sediment in a manner that avoids inconvenience to others.  Provide sumps, 
sedimentation tanks, and other flow-control devices as required by authorities having 
jurisdiction. 

 
C. All handling and disposal of groundwater shall be in accordance with the reviewed 

contractor submittals and permit stipulations obtained by the Contractor. 
 

D.  If frac tanks and or filter sacks are required, the Contractor shall provide all necessary 
piping for discharge to the sediment removal system and specified discharge point at no 
additional cost to the Owner.  The Contractor shall operate pumps and frac tanks in such 
a manner as to comply with the requirements of discharge permits.  If necessary, the 
Contractor shall provide additional tanks and/or other mitigating measures at no 
additional cost to the Owner.  

 
E.  Dewatering discharge shall be conducted in a manner that will not result in interference 

with other work or damage to adjacent properties, pavements and other surfaces, 
buildings, structures, utilities, and the environment. 

 
3.04 FIELD QUALITY CONTROL 
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A. Provide continual observation to ensure that subsurface soils are not being removed by 
the dewatering operation. 

 
 

END OF SECTION
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SECTION 31 25 00 

EROSION AND SEDIMENTATION CONTROL 

PART 1 – GENERAL 

1.01 THE REQUIREMENTS 

A. The Contractor is responsible for implementing Best Management Practices (BMPs) to 

prevent and minimize erosion and resultant sedimentation in all cleared and grubbed 

areas during and after construction. This item covers the work necessary for the 

installation of structures and measures for the prevention of soil erosion and control of 

sedimentation. The Contractor shall furnish all material, labor and equipment necessary 

for the proper installation, maintenance, inspection, monitoring, reporting, and removal 

(where applicable) of erosion prevention and sediment control measures and, if 

applicable, to cause compliance with all local permits under this Section 31 25 00 – 

Erosion and Sedimentation Control. 

B. Any land disturbance as the result of modifications to a site’s drainage features or 

topography requires protection from erosion and sedimentation. 

C. All excavations shall be in conformity with the lines, grades, and cross sections shown 

on the Contract Drawings or established by the Engineer. 

D. It is the intent of this Specification that the Contractor conducts the construction activities 

in such a manner that erosion of disturbed areas and off-site sedimentation be 

absolutely minimized. 

E. Due to the nature of the work required by this Contract, it is anticipated that the location 

and nature of the erosion and sediment control devices will be adjusted on several 

occasions to reflect the current phase of construction. The construction schedule 

adopted by the Contractor will impact the placement and need for specific devices 

required for the control of erosion. The Contractor shall develop and implement such 

additional techniques as may be required to minimize erosion and off-site sedimentation. 

The location and extent of erosion and sedimentation control devices shall be revised at 

each phase of construction that results in a change in either the quantity or direction of 

surface runoff from constructed areas. All deviations from the erosion and sedimentation 

control provisions shown on the Contract Drawings shall have the prior acceptance of 

the Engineer and shall be completed at no additional cost to the Owner. 

F. Erosion and sedimentation controls applicable to this project shall be as shown on the 

Contract Drawings, as specified herein, as indicated by the Engineer and as detailed in 

the Massachusetts Erosion and Sediment Control Guidelines for Urban and Suburban 

Areas Manual.. 
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1.02 RELATED WORK SPECIFIED ELSEWHERE 

A. Section 01 33 00 – Submittal Procedures 

B. Section 31 10 00 – Clearing, Grubbing, and Site Preparation 

C. Section 31 23 19 – Dewatering 

D. Section 31 00 10 – Earthwork 

E. Section 31 05 19 – Geotextiles 

F. Section 32 11 00 – Surface Restoration 

G. Section 32 90 00 – Planting 

1.03 REFERENCE SPECIFICATIONS, CODES AND STANDARDS 

A. Without limiting the generality of other requirements of these specifications, all work 

hereunder shall conform to the applicable requirements of the referenced portions of the 

following documents, to the extent that the requirements therein are not in conflict with 

the provisions of this Section. 

1. Massachusetts Erosion and Sediment Control Guidelines for Urban and Suburban 

Areas Manual, latest edition. 

2. National Pollutant Discharge Elimination System (NPDES) Construction General 

Permit for Stormwater Discharges from Construction Activities 

3. Massachusetts Department of Transportation (MassDOT) Standard Specifications 

for Highways and Bridges 

B. See Specification Section 01 42 00 – References. 

1.04 REGULATORY COMPLIANCE 

A. Land disturbance activities are not authorized to begin until after all required erosion and 

sediment control permits are obtained from the United States, the State of 

Massachusetts and local authorities, as necessary. Contractor is the Co-Primary 

Permittee and Operator under the provisions of the NPDES Permit. As such, the 

Contractor will be required to sign certain certifications as described in the NPDES 

Permit. Contractor shall comply with requirements specified in the Contract Documents, 

on the approved Erosion Control Plan, and by the Engineer. Contractor shall also 

comply with all other laws, rules, regulations, ordinances and requirements concerning 

soil erosion and sediment control established in the United States, the State of 

Massachusetts and local authorities as applicable. The following documents and the 

documents referenced therein define the regulatory requirements for this Section: 
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1. NPDES PERMIT: Construction General Permit for Stormwater Discharges from 

Construction Activities. 

2. City Stormwater Management Permit: West Parish Water Treatment Stormwater 

Report 

3. Manual for Erosion and Sediment Control: Contractor shall follow Practices and 

Standards of the Massachusetts Erosion and Sediment Control Guidelines for 

Urban and Suburban Areas, latest edition. 

B. During the period beginning on the effective date of the permit and lasting until 

expiration, the Permittee is authorized to discharge stormwater associated with 

construction activity including clearing, grading and excavation activities resulting in the 

disturbance of land and related support activities. Such discharges shall be controlled, 

limited and monitored as specified below. 

1. The Contractor, as Co-Primary Permittee and Operator under the provisions of the 

NPDES Permit, shall submit a plan for compliance with the Owner-provided 

approved erosion and sedimentation control plan to the Engineer for approval. 

Land disturbing activity shall not commence until the plan is approved by the 

Engineer. Maintain an up-to-date copy of the approved plan on the site. 

2. Implement the approved plan. Deviation from the plan is allowed only to correct 

emergency situations of sediment discharge offsite or when minor modifications 

are made to improve performance of the measures and the approval authority has 

been notified. Note allowed deviations on the plan maintained on the site. 

3. Manage onsite activities such that no adverse impacts to water quality occur from 

site activities or allowed discharges. The following activities, and others on a site-

specific basis, require oversight throughout the construction and development 

process to assure that all water quality standards are protected. 

a. Equipment Operation and Maintenance: Equipment utilized during the 

construction activity on a site must be operated and maintained in such a 

manner as to prevent the potential or actual pollution of the surface or 

ground waters of the State. Fuels, lubricants, coolants, and hydraulic fluids, 

or any other petroleum products, shall not be discharged onto the ground or 

into surface waters. Spent fluids shall be disposed of in a manner so as not 

to enter the waters, surface or ground, of the State and in accordance with 

applicable state and federal disposal regulations. Any spilled fluids shall be 

cleaned up to the extent practicable and disposed of in a manner so as not 

to allow their entry into the waters, surface or ground, of the State. 

b. Material Handling: Herbicide, pesticide, and fertilizer usage during the 

construction activity shall be consistent with the Federal Insecticide, 

Fungicide, and Rodenticide Act and shall be in accordance with label 

restrictions.  
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c. Building Material Waste Handling: All wastes composed of building materials 

shall be disposed of in accordance with Massachusetts General Laws, 
Chapter 111, Section 150A. 

d. Litter and Sanitary Waste: The Permittee shall control the management and 

disposal of litter and sanitary waste from the site. 

C. Violations and Fines 

1. Contractor shall be responsible for reimbursing the Owner for any fines incurred as 

a result of violations to the Massachusetts Clean Water Act, the NPDES General 

Permit for Stormwater Discharges on Construction Sites, and any applicable 

delegated local program’s sediment control regulations until construction activities 

are complete and the project is accepted by the Owner.  

2. If violations result in the issuance of a Notice of Violation, the Contractor shall 

comply with the requirements of the Notice within the specified time period for 

compliance. Failure to comply could result in the assessment of a penalty for each 

day of the continuing violation, beginning with the date of the violation. 

3. Violations may result in civil and/or criminal penalties which include fines and 

imprisonment. 

1.05 SUBMITTALS 

A. Prior to the start of the work, the Contractor shall prepare and submit a plan for 

implementing the temporary and permanent erosion and sedimentation control 

measures as shown on the Erosion and Sediment Control Plan approved by the 

appropriate regulatory authority. Construction work shall not commence until the 

schedule of work and the methods of operations have been reviewed and approved. 

B. The Contractor shall perform inspections of erosion and sedimentation control measures 

and stormwater discharge outfalls and prepare inspection reports as described in Part 

3.0 of this Section. Copies of the inspection reports shall be submitted to the Engineer 

on a monthly basis.  

C. In accordance with the procedures and requirements set forth in the General Conditions 

Division 01 and Section 01 33 00 – Submittal Procedures, the Contractor shall submit 

the following: 

1. Name and location of all material suppliers. 

2. Certificate of compliance with the standards specified above for each source of 

each material. 

3. List of disposal sites for waste and unsuitable materials and evidence of all 

required permits for use of those sites. 
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1.06 GUARANTEE 

A. All restoration and re-vegetation work shall be subject to the one-year guarantee period 

of the Contract as specified in the General Conditions. 

PART 2 – MATERIALS 

2.01 MATERIALS 

A. Materials for use in erosion and sedimentation control devices shall be in accordance 

with the Massachusetts Erosion and Sediment Control Guidelines for Urban and 

Suburban Areas, latest edition. 

B. All erosion and sediment control bid prices shall include all excavation, grading, 

maintenance, legal sediment disposal, permits and all other work and appurtenances 

necessary to design, install and maintain the sediment and erosion control measures as 

detailed herein and in accordance with the Massachusetts Erosion and Sediment 

Control Guidelines for Urban and Suburban Areas, latest edition.  

2.02 SILT FENCE 

A. Silt (or sediment) fence shall be constructed as shown on the Contract Drawings, at 

other locations indicated by the Engineer, as specified herein, and as detailed in Part III 

of the Massachusetts Erosion and Sediment Control Guidelines for Urban and Suburban 

Areas. Silt fences shall be installed below small disturbed areas that are less than ¼ 

acre disturbed per 100-feet of fence where runoff may occur in the form of sheet and rill 

erosion. Silt fence shall not be installed across streams, ditches, or waterways or other 

areas of concentrated flows.  

B. Silt fence shall be designed, installed and maintained in accordance with Part 3.0 of this 

Section and Part III of the Massachusetts Erosion and Sediment Control Guidelines for 

Urban and Suburban Areas. Silt fence shall be a woven geotextile filter fabric made 

specifically for sediment control. Filter fabric shall not rot when buried and shall resist 

attack from soil chemicals, alkalines and acids in the pH range from 2 to 13, and shall 

resist damage due to prolonged ultraviolet exposure. Filter fabric shall be as 

manufactured by Contech Earth Stabilization Solutions, SKAPS Industries, Geo-

Synthetics, Inc., or approved equal. The cost of silt fence shall include the materials, 

excavation, backfill, aggregate, etc. and all maintenance and restoration activities 

required.  

C. Silt fence shall be stable for the 10-year peak storm runoff. Fabric shall meet the 

following specifications: 
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Temporary Silt Fence Material Property Requirements 

 
Test 

Material 
Units 

Supported1 

Silt Fence 

Un-Supported1 

Silt Fence 

Type of 

Value 

Grab Strength 
ASTM 

D 4632 
N (lbs)    

Machine Direction   400 550 MARV 

   (90) (90)  

x-Machine Direction   400 450 MARV 

   (90) (90)  

Permittivity2 
ASTM 

D 4491 
sec-1 0.05 0.05 MARV 

Apparent Opening 

Size 2 

ASTM 

D 4751 
mm 0.60 0.60 Max. ARV3 

  (US Sieve #) (30) (30)  

Ultraviolet Stability 
ASTM 

D 4355 

% Retained 

Strength 

70% after 500 

hours 

exposure 

70% after 500 

hours exposure 
Typical 

Notes: 

1 Silt Fence support shall consist of 14 gage steel wire with a mesh spacing of 150 mm (6 inches), or prefabricated 

polymer mesh of equivalent strength. 

2 These default values are based on empirical evidence with a variety of sediment. For environmentally sensitive areas, a 

review of previous experience and/or site or regionally specific geotextile tests in accordance with Test Method D 5141 

should be performed by the agency to confirm suitability of these requirements. 

3 As measured in accordance with Test Method D 4632. 

D. The synthetic filter fabric shall consist of at least 95% by weight of polyolefins or 

polyester, certified by the manufacturer.  

E. The posts for silt fences shall be 1.33 lb/linear feet steel with a minimum length of 5 feet; 

posts shall have projections to facilitate fastening of the fabric.  

F. For reinforcement of standard strength filter fabric use wire fence with a minimum 14 

gauge and a maximum mesh spacing of 6 inches. 

2.03 RIP RAP 

A. The Contractor shall place rip rap as shown on the Contract Drawings, as specified in 

Section M2.02.3 of the MassDOT Standard Specifications for Highways and Bridges for 

rip rap, and as detailed in Part III of the Massachusetts Erosion and Sediment Control 

Guidelines for Urban and Suburban Areas. The stone for rip rap shall consist of field 

stone or rough un-hewn quarry stone. The rip rap shall be sound, tough, dense, and 

resistant to the action of air and water. Neither the width nor thickness of individual 

stones shall be less than one third their length.  
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B. Rip rap shall be designed, installed and maintained in accordance with Part 3.0 of this 

Section, Section M2.02.3 of the MassDOT Standard Specifications for Highways and 

Bridges for rip rap, and as detailed in Part III of the Massachusetts Erosion and 

Sediment Control Guidelines for Urban and Suburban Areas. The cost for rip rap shall 

include furnishing, weighing, stockpiling, rehandling, placing and maintaining rip rap; 

disposal of any rip rap not incorporated into the project if directed by the Engineer; and 

any other incidentals necessary to complete the work. 

2.04 ROLLED EROSION CONTROL MATTING (RECMS) 

A. Single Net Straw Blanket 

1. Single net straw blankets shall be used for slopes 3:1 and shallower (length to 

width ratio). 

a. Single Net Straw Blanket shall be ECS-1B Single Net Biodegradable Rolled 

Erosion Control product as manufactured by East Coast Erosion Control 

Blankets, Bernville, PA or Curlex I Single Net Excelsior Erosion Control 

Blanket as manufactured by American Excelsior Company, Arlington, TX or 

approved equal 

B. The mat shall consist of clean wheat straw from agricultural crops made into a knitted 

straw mat that is machine assembled.  The straw shall be evenly distributed throughout 

the mat.  The mat shall be covered with a biodegradable synthetic mesh attached to the 

straw with degradable thread. Non-biodegradable mesh is not acceptable.   

C. The Contractor shall place the Single Net Straw Blanket immediately after the seeding 

operation.  The netting shall be on top with the filling material in contact with the soil.  

D. Stakes: Stakes for RECM shall be of sound quality hardwood with a minimum dimension 

of 24 inch x 2 inch x 2 inch and shall be 100% biodegradable. Wood shall not be 

pressure treated. 100% biodegradable stakes such as the E-Staple by American 

Excelsior Company or equal are also acceptable.   

E. The Contractor shall immediately repair or replace any section of RECM which is not 

functioning properly or has been damaged in any way until a stable planting cover has 

been established.  

F. RECM shall be installed and maintained in accordance with Part 3 of this Section and 

the Contract Drawings. The cost for Rolled Erosion Control Products shall include all 

excavation, grading, and materials, and all maintenance activities. 

 

2.05 TEMPORARY AND PERMANENT DIVERSIONS 

A. Temporary and permanent diversions shall be constructed as shown on the Contract 

Drawings, at other locations indicated by the Engineer, as specified herein, and as 
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detailed in Part III of the Massachusetts Erosion and Sediment Control Guidelines for 

Urban and Suburban Areas. Temporary diversions shall be constructed adjacent to 

disturbed areas to collect surface runoff from disturbed areas and direct the runoff to 

sediment basins or to divert non-sediment laden runoff away from undisturbed areas 

and/or sediment basins. All temporary diversions transporting sediment-laden runoff 

shall terminate in a sediment trapping device. Permanent diversions should be planned 

as a part of initial site development and should be coordinated with temporary 

diversions. All temporary and permanent diversions shall be stabilized with vegetation or 

other means within 7 days of installation. Permanent diversions shall be used to divert 

water to locations where it can be used or released without erosion or flood damage. 

Dimensions shall be as shown on the Contract Drawings. 

B. Temporary and permanent diversions shall be designed, installed and maintained in 

accordance with Part 3.0 of this Section and Part III of the Massachusetts Erosion and 

Sediment Control Guidelines for Urban and Suburban Areas., to the satisfaction of the 

Engineer, until the site has been stabilized. The cost of temporary and permanent 

diversions shall include the excavation, grading, materials, etc. and all maintenance and 

restoration activities required. 

2.06 TEMPORARY GRAVEL CONSTRUCTION ENTRANCES/EXITS 

A. Temporary gravel construction entrances/exits shall be located at points where vehicles 

enter and leave a construction site, at other locations indicated by the Engineer, as 

specified herein, and as detailed in Part III of the Massachusetts Erosion and Sediment 

Control Guidelines for Urban and Suburban Areas. 

B. Temporary gravel construction entrances/exits shall be constructed with a minimum 6-

inch layer of  3 inch washed stone placed over a stable foundation and shall be a 

minimum of 50 feet in length and 10 feet in width. Geotextile fabric shall be used under 

stone as shown on the Contract Drawings. 

C. Temporary gravel construction entrances/exits shall be designed, installed and 

maintained in accordance with Part 3.0 of this Section and Part III of the Massachusetts 

Erosion and Sediment Control Guidelines for Urban and Suburban Areas, to the 

satisfaction of the Engineer, until the site has been stabilized. The cost of temporary 

gravel construction entrances/exits shall include the materials and all maintenance 

activities required, including additional tire washing as may be necessary.  

2.07 INLET EROSION CONTROL MEASURES 

A. Inlet Erosion Control Measures shall be constructed at the locations shown on the 

Contract Drawings, at other locations indicated by the Engineer, as specified herein, and 

as detailed in Part III of the Massachusetts Erosion and Sediment Control Guidelines for 

Urban and Suburban Areas.. Inlet erosion control measures shall be used to prevent or 

limit the introduction of sediment to storm drain systems and allow early use of the of the 

storm drainage system. The drainage area for inlet erosion control measures shall be 

not more than one acre. In addition to the inlet protection measures described in the 
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Massachusetts Erosion and Sediment Control Guidelines for Urban and Suburban 

Areas, other measures may be specified by the Engineer. For measures not detailed in 

the Massachusetts Erosion and Sediment Control Guidelines for Urban and Suburban 

Areas, the materials will be as specified by the Engineer’s and Manufacturer’s 

instructions, with more stringent specifications superseding. 

B. Materials for Inlet Erosion Control Measures consist of silt fence, riprap, stone (gravel), 

hardware wire, sod, concrete blocks, and sediment logs.  

C. Inlet Erosion Control Measures shall be designed, installed and maintained in 

accordance with Part 3.0 of this Section Part III of the Massachusetts Erosion and 

Sediment Control Guidelines for Urban and Suburban Areas.. Measures not described in 

the Massachusetts Erosion and Sediment Control Guidelines for Urban and Suburban 

Areasshall be designed, installed, and maintained in accordance with the Engineer’s and 

Manufacturer’s instructions, with more stringent instructions superseding. The cost of 

inlet erosion control measures shall include all excavation, grading and materials as well 

as all maintenance activities required.  

D. Catch Basin Inserts:  

1. Catch Basin inserts shall only be utilized in areas where the use of the storm drain 

inlet protection can create adverse or hazardous driving conditions to the work site 

or roadways as determined and approved by the Engineer.  

2. Catch Basin Inserts is a woven polypropylene bag that is inserted into a catch 

basin or drop inlet to capture sediment.  Sediment control devices are equipped 

with lifting loops or lugs to allow the devices to be removed, cleaned and 

reinserted back into catch basin or drop inlet.  

3. The sediment control device shall be manufactured from woven polypropylene and 

sewn using high strength nylon thread.  

4. The sediment control device should be sized to fit a standard catch basin or drop 

inlet.  

5. The sediment control device should include dumping straps and a visual means to 

indicate when the device needs to be emptied.  

6. The sediment control device should be manufactured by ACF Environmental Inc., 

ADS, TenCate Geosynthetics Americas, or approved equal. 

7. The fabric shall be woven polypropylene fabric with the following properties: 

Property Test Method Test Result 

Grab Tensile ASTM D-4632 265 lbs to 300 lbs 

Grab Elongation ASTM D-4632 20% 
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Property Test Method Test Result 

Puncture ASTM D-4833 120 lbs. 

Min. Mullen Burst ASTM D-3786 420 lbs  

Min. Trapezoid Tear ASTM D-4533 120 lbs. 

Min. UV Resistance ASTM D-4355 80%  

Apparent Opening ASTM D-4751 20 to 40 US Sieve 

Min. Flow Rate ASTM D-4491 40 Gal/Min/Ft2 

Permittivity ASTM D-4491 0.55 sec.-1 

2.08 TEMPORARY SKIMMER SEDIMENT BASINS 

A. Sediment basins shall be installed at the locations shown on the Contract Drawings, at 

other locations indicated by the Engineer, as specified herein, and as detailed in Part III 

of the Massachusetts Erosion and Sediment Control Guidelines for Urban and Suburban 

Areas. Sediment basins shall be used where drainage areas are too large for temporary 

sediment traps. Outlet structures must withdraw from basin surface unless drainage area 

is less than 1 acre. They shall retain sediment on the site and prevent off site sediment 

in waterways, and they shall not be located in intermittent or perennial streams. Skimmer 

sediment basins shall be installed prior to any land disturbance activities within the 

drainage area. 

B. Porous baffles shall be installed in temporary skimmer sediment basins as shown on the 

Contract Drawings, at other locations indicated by the Engineer, as specified herein. 

Porous baffles are used to reduce the velocity and turbulence of the water flowing 

through the structure and to facilitate the settling of sediment in the water before 

discharge. They effectively spread the flow across the entire width of a structure. 

C. Material used for porous baffles shall be as indicated on the Contract Drawings. Typical 

materials include silt fence, coir erosion blanket, coir mesh, and tree protection fence. 

Other materials may be used as noted on the Contract Drawings and indicated by the 

Engineer. 

D. The basin life of sediment basins and skimmer sediment basins shall be limited to 3 

years unless they are designed as permanent structures. The drainage area for 

sediment basins and skimmer sediment basins shall be limited to 100 acres.  

E. The principal spillway for sediment basins shall consist of a riser and barrel. Ensure that 

the pipe is capable of withstanding the maximum expected load without yielding, 

buckling, or cracking. The basin should be provided with a skimmer or flashboard riser to 

dewater the basin from the water surface. The emergency spillway shall be constructed 

in undisturbed soil. The principal spillway outlet and emergency spillway shall be 

stabilized as shown on the Contract Drawings. Materials shall be as noted on the 

Contract Drawings.  
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F. The principal spillway for skimmer sediment basins shall consist of a skimmer which 

dewaters the basin from the top of the water surface at a controlled rate. A dewatering 

rate of 24 to 72 hours is required. The skimmer outlet pipe shall be capable of 

withstanding the maximum expected load without yielding, buckling, or cracking. The 

emergency spillway shall be constructed in undisturbed soil whenever possible and shall 

be lined with a separation geotextile fabric in accordance with Section 31 05 19 – 

Geotextiles. The principal spillway outlet and emergency spillway shall be stabilized as 

shown on the Contract Drawings.  

G. The cost of skimmer sediment basins shall include all excavation, grading and materials 

as well as all maintenance activities required. 

2.09 OUTLET STABILIZATION STRUCTURE 

A. Outlet stabilization structures shall be constructed at the locations shown on the 

Contract Drawings, at other locations indicated by the Engineer, as specified herein, and 

as detailed in Part III of the Massachusetts Erosion and Sediment Control Guidelines for 

Urban and Suburban Areas. These structures shall be used where the discharge velocity 

of the upstream water conveyance structure exceeds the permissible velocity of the 

receiving channel or disposal area.  

B. Structures shall be sized for a capacity equivalent to a 10-year, peak runoff. Riprap 

materials shall be as specified on the Contract Drawings. Filter fabric shall be Separator 

Geotextile, as specified in Section 31 05 19 – Geotextiles.  

C. Outlet stabilization structures shall be designed, installed and maintained in accordance 

with Part 3.0 of this Section and Part III of the Massachusetts Erosion and Sediment 

Control Guidelines for Urban and Suburban Areas. The cost of outlet stabilization 

structures shall include all excavation, grading and materials as well as all maintenance 

activities required. 

2.10 TREE PROTECTION FENCE 

A. Tree protection fence shall be installed at the locations shown on the Contract Drawings, 

at other locations indicated by the Engineer, and as specified herein. 

B. Tree protection fence shall be used to protect trees and their root zones during 

construction. Tree protection fence shall be brightly-colored, UV-resistant poly barricade 

fabric. Signs designating the area as protected shall be installed on all sides of the 

fence. Wording and spacing of the signage shall be as indicated on the Contract 

Drawings. 

C. Tree protection fence shall be installed and maintained in accordance with Part 3.0 of 

this Section. The cost of tree protection fence shall include all materials as well as all 

maintenance activities required.  
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2.11 FILTER BAGS 

2.11 

A. Temporary filter bag sediment control bags for use in dewatering and retaining sediment 

pumped out of active ‘dirty’ project areas, such as stream restoration projects, where 

water is pumped from work area, sent through the bag and flow is then released from 

the bag to discharge on a stable flood plain or other secure area. 

B. The filter bag shall be a nonwoven bag which is sewn with a double needle matching 

using a high strength thread. The dewatering bag must be made of non-woven geotextile 

with a minimum surface area of 225 square feet per side. Each sack is required to have 

a fill spout large enough to accommodate a 4-inch discharge hose. Straps are to be 

attached such that the hose is secure, and the hose prevents pumped water from 

escaping without being filtered. 

C. The geotextile fabric shall be non-woven and shall meet the following properties: 

 

Properties Test Method Units Value 

Weight ASTM D-3776 Oz/yd 12 

Grab Tensile ASTM D-4632 lbs 300 

Puncture ASTM D-4833 lbs 180 

Flow Rate ASTM D-4491 gal/min/ft2 75 

Permittivity ASTM D-4491 sec-1 1.1 

Mullen Burst ASTM D-3786 psi 550 

UV Resistant ASTM D-4355 % 70 

AOS% Retained ASTM D-4751 % 100 

2.12 DEWATERING SUMPS 

A. This section includes installation of temporary sump pits from which pumping is 

conducted to remove excess water while minimizing sedimentation. The sump pit filters 

water being pumped to reduce sedimentation. Further sedimentation may be reduced 

when flow is pumped to a filter bag (if required) as part of the Contract Drawings.  

B. Non-woven Geotextile: Per Section 31 05 19 – Geotextiles. 

C. Stone: Shall be #57 clean gravel stone (3/4 to 1.5-inch max diameter).  

D. Hardware Cloth: Shall be one-quarter (1/4) inch metal hardware cloth.  

E. Standpipe to be twelve (12) to thirty-six (36) inch diameter perforated high density 

polyethylene (HDPE), polyvinyl chloride (PVC), or corrugated metal pipe (CMP) as per 

the Construction Documents and site conditions, with ½ inch by six (6) inch slits or one 
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(1) inch diameter holes, six (6) inches on center. Bottom of pipe to have a watertight cap 

or plate attached. 

2.13 STRAW WATLLES 

A. Wattles shall be a straw-filled tube of flexible netting material, machine-produced tube of 

compacted rice straw that is Certified Weed Free Forage, by a Manufacturer whose 

principle business is wattle manufacturing. The netting shall consist of seamless, high-

density polyethylene and ethyl vinyl acetate and contain ultra violet inhibitors. 

B. Light weight rolled erosion control straw or wood fiber blankets (RECB) rolled up to 

create a wattle type device shall not be used. 

C. The Wattle shall meet the minimum performance requirements of Table 1. The product 

shall meet all numeric performance values in Table 1 under the specific conditions as 

stated. 

TABLE 1— WATTLE PROPERTIES 

Property Test Method Units Min. Value 

Mass per Unit Weight Field Measured (lbs/ft) 1.6 

Dimension Field Measured (Dia/Inches) 12 

Net Strand Thickness Field Measured (Inches) 0.030 

Net Knot Thickness Field Measured (Inches) 0.055 

Netting Unit Weight Certified (Ounces/ft) 0.35 

Sediment Retention Capacity Rainfall Sim. (lbs/ft) 30 

Installed Free-Board Ht. Field Measured (Height/Inches) 6.0 — 7.0 

Straw Fiber Field Measured Avg. Length (in) 3.0 

Soil Loss Rainfall Sim. % Effectiveness 58 

De-Stabilizing Moisture Rainfall Sim. % Retained (Max.) 11 

Fiber Content Certified % Rice Straw 100 

PART 3 – EXECUTION 

3.01 INSTALLATION AND MAINTENANCE 

A. All installation and maintenance shall be conducted in accordance with this specification. 

In the event of a discrepancy between this specification and the Manufacturer’s 

recommendations, the more stringent requirements shall take precedence.  
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B. If applicable, all requirements of the NPDES Permit shall be followed. In the event of a 

discrepancy between this specification and the NPDES Permit requirements, the more 

stringent requirements shall take precedence.  

C. If possible, erosion and sedimentation control devices shall be established prior to 

clearing operations in a given area. Where such practice is not feasible, the erosion and 

sedimentation control device(s) shall be established concurrent with the clearing 

operations or immediately following completion of the clearing operations. 

D. The Contractor shall furnish the labor, materials and equipment required for routine 

maintenance of all erosion and sedimentation control devices. At a minimum, 

maintenance shall be scheduled as required for a particular device to maintain the 

removal efficiency and intent of the device. Note that specific maintenance intervals for 

various measures and practices are specified within the Massachusetts Erosion and 

Sediment Control Guidelines for Urban and Suburban Areas. Of the maintenance 

requirements specified herein and in the Massachusetts Erosion and Sediment Control 

Guidelines for Urban and Suburban Areas, the more stringent shall take precedence for 

each and every sediment and erosion control measure utilized on the site. Maintenance 

shall include but not be limited to 1) the removal and satisfactory, legal disposal of 

accumulated sediment from traps or silt barriers and 2) replacement of filter fabrics used 

for silt fences and stone impaired by sediment in stone filters, gravel construction 

entrances, etc. Maintenance as noted in items 1) and 2) above shall be performed as 

required, and at least once every 3 months for the duration of construction activities. 

Sediment removed from erosion and sedimentation control devices shall be disposed of 

in locations that will not result in off-site sedimentation as acceptable to the Engineer, at 

no additional cost to the Owner. If no suitable on-site locations are available, all such 

sediment will be legally disposed of off site, at no additional cost to the Owner. 

3.02 SILT FENCE 

A. Silt Fence shall be designed, installed and maintained in accordance with the 

requirements of Part III of the Massachusetts Erosion and Sediment Control Guidelines 

for Urban and Suburban Areas. Silt fence shall be erected at the locations shown on the 

Contract Drawings and at all other locations as may be directed by the Engineer. Silt 

fence shall be erected and maintained to the satisfaction of the Engineer until a 

vegetative ground cover has been established. Replacement of the filter fabric and its 

associated appurtenances, if required by the Engineer, will be at the Contractor's 

expense. 

B. Silt fence shall not be installed across streams, ditches, waterways or other areas of 

concentrated flow. Silt fence shall be placed at least 6 feet beyond the toe of slope of 

any embankment or stockpile area to allow space for ponding and maintenance access. 

C. Dig a trench approximately 8 inches deep and 4 inches wide and place the fabric in the 

bottom of the excavated ditch or use the slicing method to insert the fabric into a cut 

sliced in the ground with a disc. Ensure that the height of the sediment fence does not 

exceed 24 inches above the ground surface. 
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D. Install posts 4 feet apart in critical areas and 6 feet apart on standard applications when 

extra strength filter fabric is used. When wire mesh support is used, posts shall be 

installed a maximum of 8 feet apart. Install posts 2 feet deep on the downstream side of 

the silt fence, as close as possible to the fabric. 

E. Joints should be avoided along the fencing. When joints are necessary, securely fasten 

the filter cloth only at a support post with 4 feet minimum overlap to the next post. 

F. Compaction is vitally important for effective results. Compact the soil immediately next to 

the silt fence fabric with the front wheel of the tractor, skid steer or roller exerting at least 

60 pounds per square inch. Compact the upstream side first and then each side twice for 

a total of 4 trips. 

G. Stabilized outlets for silt fence shall be provided at locations shown on the Contract 

Drawings. The outlet section shall have a maximum width of 4 feet. The height of silt 

fence at the outlet shall be a maximum of 1 foot. A 5 foot x 5 foot (minimum) apron of 

#57 washed stone shall be provided on the downstream side of the silt fence outlet.  

H. Silt fence shall be erected around all catch basins which are located downstream from 

any construction work unless other inlet protection is specified. Should any catch basins 

be indicated to be relocated or modified, silt fence shall be utilized until work is 

completed on the catch basins. Upon completion of the modification, the area shall be 

rough graded, as shown on the Contract Drawings, until the end of the project, at which 

time final grading shall occur. 

I. Inspect silt fence at least once a week and after each rainfall event. Make any required 

repairs immediately. 

J. Should the fabric of any silt fence collapse, tear, decompose or become ineffective, 

replace it promptly. All fabric shall be replaced after the first 6 months of construction 

activity and every 6 months thereafter until construction activities are complete, unless 

otherwise directed by the Engineer.  

K. Straw wattles shall be utilized for additional lining of the silt fence, around material 

stockpiles, and/or around catch basins. 

L. Remove sediment deposits as necessary to provide adequate storage volume for the 

next rain and to reduce pressure on the fence. Take care to avoid undermining the fence 

during cleanout. 

M. Remove all fencing materials and unstable sediment deposits and bring the area to 

grade and stabilize it after the contributing drainage area has been properly stabilized. 

Removal of any silt fence shall be permitted only with the prior approval of the Engineer 

or the local governing agency. 
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3.03 RIPRAP 

A. Riprap shall be designed, installed and maintained in accordance with the requirements 

of Part III of the Massachusetts Erosion and Sediment Control Guidelines for Urban and 

Suburban Areas. Riprap shall be graded so that the smaller stones are uniformly 

distributed through the mass. The Contractor may place the stone by mechanical 

methods, augmented by hand placing where necessary or ordered by the Engineer. The 

placed riprap shall form a properly graded, dense, neat layer of stone. The placed riprap 

shall have a minimum depth of 24 inches unless otherwise specified by the Engineer. A 

Separator Geotextile, as specified in Section 31 05 19 – Geotextiles, shall be used under 

all riprap unless otherwise noted. 

B. Inspect periodically for scour or dislodged stones. Control of weed and brush growth 

may be needed. 

3.04 ROLLED EROSION CONTROL MATTING (RECM) 

A. RECMs shall be biodegradable and installed as shown on the Contract Drawings, and at 

other locations indicated by the Engineer, as specified herein. 

B. RECMs shall be utilized to aid stabilization of slopes 3H:1V or greater and with more 

than 10 feet of vertical relief, and to aid in permanent stabilization of vegetated channels 

where runoff velocity will exceed 2 feet/second. RECMs should also be used when 

mulch cannot be adequately tacked and where immediate ground cover is required to 

prevent erosion damage. 

C. Base soil shall be tilled to a twelve-inch depth except where bedrock layers are 

encountered or steepness of slope does not allow operation of tilling equipment; rake in 

three inches of organic matter and 6-inches of top soil prior to RECM placement. 

D. Seeding shall be per the designated limits of the planting zones and schedules as shown 

on the Contract Documents. Permanent seed shall be placed if it is the correct time of 

year for installation in accordance with Specification Section 32 92 19 – Seeding. 

E. The Contractor shall unroll the erosion control fiber matting along the slope face 

anchoring the blanket into the top, bottom end, and sides of the slope by ‘keying’ the 

blanket a minimum of 1 foot into the existing ground.  Matting shall be placed loosely 

and in full contact with the soil.  Matting shall be laid within footer trench with stones then 

placed on erosion control mat.   

F. Blanket edges (blankets side by side at a given elevation) shall overlap approximately 8 

inches, with the upstream blanket on top.  Stakes shall straddle the edge of the blanket 

on the top and the underlying blanket.  
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G. Blanket ends (blankets ending upslope from down slope blankets) shall overlap 

approximately 8 inches with the upslope blanket over the down slope blanket.  The 

overlapping area shall be secured with staking spaced at a minimum of 2 feet on center.  

H. Matting shall be "keyed" into ground 12 inches on the top and bottom of slopes. Secure 

with 24 inch x 2 inch x 2 inch stakes, 2 per square yard for slopes less than 2:1. Stakes 

shall be installed so that no more than 2 inches of the stake remains above finished 

grade.  

I. Permanent seeding for RECM areas shall be seeded with mix as described in the 

Contract Documents.  

J. Extreme care must be taken by vegetation planting crews so that RECM is not 

excessively damaged during planting installation.  At no time can the mat be cut more 

than 6 inches beyond the root ball of plant being installed. 

3.05 TEMPORARY AND PERMANENT DIVERSIONS 

A. The Contractor shall provide temporary and permanent diversions at all locations noted 

on the Contract Drawings and at all other locations as may be directed by the Engineer.  

B. Remove and properly dispose of all trees, debris, etc. Fill and compact all ditches, 

swales, etc. that will be crossed to natural ground level or above. 

C. Excavate, shape and stabilize diversions as shown on the Contract Drawings and 

described herein. Unless otherwise noted, provide vegetative stabilization immediately 

after installation of permanent diversions. Temporary diversions that are to serve longer 

than 7 working days shall be seeded and mulched as soon as they are constructed to 

preserve dike height and reduce maintenance. Seed and mulch disturbed areas draining 

into the diversions within 14 calendar days of completing any phase of grading. 

D. For temporary diversions, ensure that the top of the dike is not lower at any point than 

the design elevation plus the specified settlement. Provide sufficient room around 

temporary diversions to permit machine re-grading and cleanout. Vegetate the ridge of 

temporary diversions immediately after construction unless they will remain in place less 

than 7 working days. 

E. Provide outlet protection adequate to accept flow from diversion plus any other 

contributing runoff. Sediment-laden runoff shall be routed through a sediment-trapping 

device. 

F. Inspect temporary diversions once a week and after every rainfall event. Immediately 

remove sediment from the flow area and repair the diversion ridge. Carefully check 

outlets and make timely repairs as needed. When the area protected is permanently 

stabilized, remove the ridge and the channel to blend with the natural ground level and 

appropriately stabilize it. Inspect permanent diversions weekly and after every rainfall 

event during construction operations until permanent vegetation is established. After 
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vegetation is established, inspect after major storms. Immediately remove any debris 

and make repairs as needed in a timely manner. Maintain healthy vegetation at all times.  

3.06 TEMPORARY GRAVEL CONSTRUCTION ENTRANCES/EXITS 

A. The Contractor shall provide temporary gravel construction entrances/exits at all 

locations noted on the Contract Drawings and at all other locations as may be directed 

by the Engineer. 

B. Maintain the gravel pad as specified in Part III of the Massachusetts Erosion and 

Sediment Control Guidelines for Urban and Suburban Areas and in a condition to 

prevent mud or sediment from leaving the construction site. This may require periodic 

topdressing with 2 – 3 inch stone. Inspect each construction entrance at least weekly 

and after each rainfall event and replace stone impaired by sediment as necessary. 

Immediately remove all objectionable materials spilled, washed, or tracked onto public 

roadways.  

C. If, despite the use of a gravel construction entrance/exit, most of the mud and sediment 

are not removed from vehicle tires, tire washing may be necessary. If necessary, this 

shall be done at no additional cost to the Owner.  

3.07 INLET EROSION CONTROL MEASURES 

A. The Contractor shall provide inlet erosion control measures at all locations noted on the 

Contract Drawings, and at all other locations as may be directed by the Engineer. 

B. Excavated drop inlet protection shall be installed and maintained in accordance with Part 

III of the Massachusetts Erosion and Sediment Control Guidelines for Urban and 

Suburban Areas. Drainage area is limited to 1 acre. The trap should be excavated 

around the inlet to provide 67 cubic feet of storage per acre of drainage area to the inlet. 

Minimum depth of the excavated area shall be 1 foot and maximum depth shall be 2 feet 

as measured from the crest of the inlet structure. Weep holes shall be protected by 

gravel. Inspect the excavated basin at least weekly and after every storm event until the 

contributing drainage area has been permanently stabilized. Remove sediment when the 

storage volume has been reduced by one-half. 

C. Block and gravel inlet protection shall be installed and maintained in accordance with 

Part III of the Massachusetts Erosion and Sediment Control Guidelines for Urban and 

Suburban Areas. Drainage area shall be limited to 1 acre unless site conditions allow for 

frequent removal of accumulated sediment. The height of the barrier can be varied, 

depending on design needs, by stacking combinations of blocks that are 4 inches, 8 

inches, and 12 inches wide. The row of blocks should be at least 12 inches but no 

greater than 24 inches high.. On the bottom row, place some of the blocks on their side 

to allow for dewatering. Place wire mesh over all block openings to hold gravel in place. 

Lateral support may be provided by placement of 2 x 4 wood studs through block 

openings. Place gravel 2 inches below the top of the block barrier. The top elevation of 

the structure must be at least 6 inches below the ground elevation downslope from the 
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inlet to ensure that all stormwater flows over the structure and enters the storm drain 

instead of bypassing the structure. Block and gravel inlet protection shall not be used 

near the edge of fill material and shall not divert water away from the storm drain. 

Inspect at least weekly and after every storm event until the contributing drainage area 

has been permanently stabilized. Remove sediment as necessary to provide adequate 

storage volume for subsequent rains. Replace stone as needed. 

3.08 TEMPORARY SKIMMER SEDIMENT BASINS 

A. Care shall be taken to ensure that proper site preparation operations are conducted prior 

to trap or basin construction. Clear, grub and strip embankment location.  

B. A cut-off trench shall be excavated along the center line of the earth fill embankment for 

sediment basins and skimmer sediment basins. Keep the trench dry during backfilling 

and compaction operations. 

C. Fill material shall be free of roots, woody vegetation, rocks, and other objectionable 

materials. Fill shall be placed in 6 to 8-inch layers and compacted. Construct the 

embankment to an elevation 10 percent (minimum of 6 inches) higher than the design 

height to allow for settling. 

D. Inlets to the sediment basins shall be constructed so as to prevent erosion. Use 

diversions to divert sediment-laden water to the upper end of the basin. 

E. Shape the sediment basin to the specified dimensions.  

F. Following construction of the embankment, clear the sediment basin area below the 

crest elevation of the spillway to facilitate sediment cleanout. Provide access for 

cleanout of accumulated sediment. 

G. Spillway/outlet configuration shall be constructed as specified below.  

H. Sediment basin 

1. Securely attach the riser to the barrel or barrel stub to make a watertight structural 

connection. Secure all barrel connections with approved watertight assemblies. 

Install anti-seep collar(s) as noted on the Contract Drawings. Ensure that the pipe 

stays in firm contact with its foundation when compacting fill around the pipe. Do 

not use pervious material as backfill around the pipe. Anchor the riser to prevent 

flotation. Install trash guard to prevent the riser and barrel from becoming clogged. 

2. Install basin dewatering mechanism as noted on the Contract Drawings.  

3. Install outlet protection as specified at principal spillway outlet. Install the 

emergency spillway in undisturbed soil and provide stabilization as specified. 

I. Skimmer sediment basin 
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1. Excavate a shallow pit under the skimmer or provide a low support of stone or 

timber under the skimmer to prevent the skimming device from settling into the 

mud. 

2. Place the barrel on a firm, smooth foundation of impervious soil. Do not use 

pervious material to backfill around the pipe. Ensure that the barrel stays in firm 

contact with its foundation when compacting fill around the pipe.  

3. Assemble the skimmer following the Manufacturer’s instructions, or as designed. 

4. Lay the assembled skimmer on the bottom of the basin with the flexible joint at the 

inlet of the barrel pipe. Attach the flexible joint to the barrel pipe and position the 

skimmer over the excavated pit or support. Attach a rope to the skimmer and 

anchor it to the side of the basin so that the skimmer may be pulled to the side for 

maintenance. 

5. Install the spillway in undisturbed soil to the greatest extent possible and line with 

laminated plastic or impermeable geotextile fabric. Anchor the edges of the fabric 

in a trench with staples or pins. Install outlet protection as specified at the principal 

spillway outlet. 

J. Install porous baffles in skimmer sediment basins as shown on the Contract Drawings 

and as specified herein. The Contractor shall provide porous baffles at all locations 

noted on the Contract Drawings, and at all other locations as may be directed by the 

Engineer. 

1. Care shall be taken when installing porous baffles so they perform as designed. 

Baffle material shall be secured at the bottom and sides of sediment trap or basin. 

Fabric shall not be spliced but a continuous piece shall be used across the trap or 

basin.  

2. Install at least three rows of baffles between the inlet and outlet discharge point. 

Sediment basins less than 20 feet in length may use 2 baffles.  

3. Posts or sawhorses shall be installed across the width of the sediment basin 

unless an alternate baffle configuration is shown on the Contract Drawings. Steel 

posts shall be driven to a depth of 24 inches, spaced a maximum of 4 feet apart. 

Baffle weirs shall be installed at locations and according to details on the Contract 

Drawings. Except in locations of baffle weirs, the top of the fabric shall be 6 inches 

higher than the invert of the spillway and 2 inches lower than the top of the berms.  

K. Sediment basins shall be constructed so that the area disturbed and resulting erosion is 

minimized. The emergency spillway, embankment, and all other disturbed areas above 

the crest of the principal spillway are to be stabilized immediately after construction. 
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L. Sediment basins may attract children and should be considered dangerous. Steep side 

slopes should be avoided and fences with warning signs may be necessary if 

trespassing is likely.  

M. Inspect temporary sediment skimmer sediment basins once a week and within 24 hours 

after any storm event of greater than ¼ inch of rain per 24-hour period. Repairs shall be 

made immediately.  

1. Sediment, limbs and other debris shall be cleared and the trap or basin shall be 

restored to its original dimensions when it accumulates to one-half the design 

depth or more frequently as directed by the Engineer. Sediment material removed 

from traps and basins shall be disposed of by the Contractor in locations that will 

not result in off-site sedimentation as acceptable to the Engineer, at no additional 

cost to the Owner. If no suitable on-site locations are available, all such sediment 

will be legally disposed of off site, at no additional cost to the Owner.  

2. The embankment, spillways and outlet shall be checked for erosion damage and 

the embankment shall be checked for piping and settlement. Immediately fill any 

settlement of the embankment to slightly above design grade. Any riprap displaced 

from the spillway must be replaced immediately. Replace contaminated gravel 

facing of riprap outlets as necessary. Inspect vegetation. Reseed and re-mulch as 

necessary.  

3. Baffles, fabric and skimmer shall be inspected for damage. Repairs shall be made 

immediately. Re-anchor baffles if water is flowing under or around them. 

4. Debris shall be removed from the skimmer to prevent clogging. Special 

precautions shall be taken in winter to prevent the skimmer from plugging with ice. 

3.09 OUTLET STABILIZATION STRUCTURE 

A. The Contractor shall ensure the subgrade, riprap and gravel filter conforms to the 

grading limits shown on the plans. 

B. Riprap shall be installed in accordance with the specifications contained herein, with 

filter fabric placed under the riprap. 

C. The apron shall be constructed on zero grade with no overfill. Ensure the apron is 

properly aligned with the receiving stream.  

D. All disturbed areas shall be stabilized with vegetation immediately after construction.  

E. Outlet stabilization structures shall be inspected at least weekly and within 24 hours after 

any storm event of greater than ¼ inch of rain per 24-hour period to see if any erosion 

around or below the riprap has taken place or if stones have been dislodged. Repairs 

shall be made immediately. 
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3.10 TREE PROTECTION FENCE 

A. Tree protection fence shall be installed and maintained in accordance with the  

Manufacturer’s recommendations. 

B. Install tree protection fence around all designated tree protection areas prior to clearing, 

deliveries, and other construction activities onsite. Post signs designating area as 

protected on all sides of the fencing.  

C. Inspect tree protection fence weekly. Repair and replace as needed. 

3.11 FILTER BAG 

A. Install filter bag on a slope so incoming water flows downhill through the filter bag 

without creating more erosion. Strap the neck of the filter bag tightly to the discharge 

hose. To increase the efficiency of filtration, place the bag on an aggregate or hay bale 

bed to maximize water flow through the surface area of the bag. 

B. The filter bag is full when it no longer can efficiently filter sediment or pass water at a 

reasonable rate. Flow rates will vary depending on the size of the filter bag, the type and 

amount of sediment discharged into the filter bag, the type of ground, rock or other 

substance under the bag and the degree of the slope on which the bag lies. Under most 

circumstances filter bags will accommodate flow rates of 1500 gallons per minute. Use 

of excessive flow rates or overfilling filter bag with sediment will cause ruptures of the 

bags or failure of the hose attachment straps. Damage and replacement costs for 

improper pumping shall be the responsibility of the Contractor. 

C. Full or partially full silt bags cannot be left in place and must be removed from site and 

legally disposed. If allowed, the filter bag may be cut open and the contents seeded after 

removing visible fabric. Filter bag is strong enough to be lifted with added straps. Off-site 

disposal may be facilitated by placing the filter bag in the back of a dump truck or flatbed 

prior to use and allowing the water to drain from the bag in place, thereby dismissing the 

need to lift the filter bag. 

D. The payment for any filter bag used during construction is to be included in the bid of 

overall erosion and sediment control plan unless a unit price is specified in the Contract 

Documents. 

3.12 DEWATERING SUMP 

A. Excavate for pit installation. Pit dimensions are variable, with the minimum diameter 

being trice the diameter of the standpipe. 

B. A base of filter material consisting of clean gravel or #57 stone (1.5 inch max diameter) 

is to be placed in the pit to a depth of six (6) inches. 
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C. The standpipe shall be wrapped with hardware cloth and approved non-woven geotextile 

fabric and placed in pit on clean gravel. 

D. After installing the standpipe, the pit surrounding the standpipe should then be backfilled 

with #57 stone to an elevation that is six (6) inches minimum above the anticipated 

highwater level. 

E. The standpipe shall extend twelve (12) inches minimum above the anticipated standing 

water level.  

F. Insert pumping mechanism. Connect to separate filter bag if required by the Contract 

Drawings. 

3.13 ADDITIONAL REQUIREMENTS 

A. All storm sewer piping shall be blocked at the end of every working day until the inlet is 

constructed above grade. 

B. All streets around the construction area shall be scraped as necessary to prevent 

accumulation of dirt and debris. 

C. The Contractor shall provide adequate means to prevent any sediment from entering 

any storm drains, curb inlets (curb inlet filter box), ditches, streams, or bodies of water 

downstream of any area disturbed by construction. Excavation materials shall be placed 

upstream of any trench or other excavation to prevent sedimentation of offsite areas. Silt 

fence will be provided, at no additional cost to the Owner, around excavation materials if 

deemed necessary by the Engineer. In areas where a natural buffer area exists between 

the work area and the closest stream or water course, this area shall not be disturbed. 

D. The Engineer may direct the Contractor to place any additional sediment and erosion 

control devices at other locations not shown on the Drawings. 

3.14 INSPECTIONS AND MAINTENANCE 

A. The Contractor shall designate a Qualified Inspector to perform inspections and 

maintenance as described herein. Contractor shall perform regular inspections and 

maintain records as follows: 

1. Inspections shall be performed, at a minimum, once every seven calendar days 

and within 24 hours after any storm event of greater than ¼ inch of rain per 24-

hour period. 

2. A rain gauge shall be maintained in good working order on the site and all rainfall 

amounts recorded throughout the duration of construction activities. 

3. Inspection reports must be available on-site during business hours unless a site-

specific exemption is approved.  
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4. Inspection records must be kept for 3 years following completion of construction 

and be available upon request. 

5. Electronically-available records may be substituted under certain conditions. 

B. During inspections, the following will be observed and appropriate maintenance activities 

shall be performed: 

1. The conformance to specifications and current condition of all erosion and 

sediment control structures. 

2. The effectiveness and operational success of all erosion and sediment control 

measures. 

3. The presence of sediments or other pollutants in storm water runoff at all runoff 

discharge points. 

4. The presence of sediments or other pollutants in receiving waters. 

5. Evidence of off-site tracking at all locations where vehicles enter or exit the site. 

6. Evidence of impacts to water quality due to site activities pertaining to equipment 

operation and maintenance, material handling, and material storage and 

construction laydown areas exposed to precipitation. 

C. Immediate action shall be taken to repair/maintain erosion and sediment control 

measures that are not performing as designed. The State reserves the right to stop all 

construction activities not related to these measures until such deficiencies are repaired. 

D. In areas that have undergone final stabilization, inspections and, if necessary, 

maintenance by Contractor will occur at least once per month for the duration of the 

contract or project, whichever is longer. 

3.15 MONITORING AND REPORTING  

A. Monitoring: The Contractor shall be responsible for the implementation of the 

Inspections and Maintenance Procedures as included in the approved erosion and 

sediment control plan. The implementation must comply with guidelines as set forth in 

the NPDES General Permit, as well as those of any local regulatory authorities. 

Minimum monitoring requirements are as follows: 

1. A rain gauge shall be maintained in good working order on the site. 

2. A written record of the daily rainfall amounts shall be retained. (Note: if no rainfall 

occurred the Contractor must record “zero”). 

3. The control measures shall be inspected to ensure that they are operating 

correctly. Inspection records must be maintained for each inspection event and for 
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each measure. All erosion and sedimentation control measures must be inspected 

by the Contractor at least once every seven calendar days and within 24 hours 

after any storm event of greater than ¼ inch of rain per 24-hour period unless 

otherwise noted herein. Some measures require inspection following each rainfall 

event. 

4. Once land disturbance has begun on the site, stormwater runoff discharge outfalls 

shall be inspected by observation for erosion, sedimentation and other stormwater 

discharge characteristics such as clarity, floating solids, and oil sheens. 

Inspections of the outfalls shall be made at least once every seven calendar days 

and within 24 hours after any storm event of greater than ¼ inch of rain per 24-

hour period. Inspection records must be maintained for each inspection event and 

for each discharge location. 

5. If any visible sedimentation is leaving the site or entering waters of the State, 

corrective action shall be taken immediately to control the discharge of sediments.. 

B. Reporting: The Contractor must keep a record of inspections onsite with a copy of the 

approved erosion and sediment control plan. Inspection records shall be made available 

to authorized agent upon request. Copies of inspection records shall be sent to the 

Engineer on a monthly basis. The records must provide the details of each inspection 

including observations and corrective actions taken as described below. 

1. Control Measure Inspections: Inspection records must include at a minimum: 1) 

identification of the measures inspected, 2) date and time of the inspection, 3) 

name of the person performing the inspection, 4) indication of whether the 

measures were operating properly, 5) description of maintenance needs for the 

measure, 6) corrective actions taken and 7) date of actions taken. 

2. Stormwater Discharge Inspections: Inspection records must include at a minimum: 

1) identification of the discharge outfall inspected, 2) date and time of the 

inspection, 3) name of the person performing the inspection, 4) evidence of 

indicators of stormwater pollution such as oil sheen, floating or suspended solids 

or discoloration, 5) indication of visible sediment leaving the site, 6) actions taken 

to correct/prevent sedimentation and 7) date of actions taken. 

3. Visible Sedimentation Found Outside the Site Limits: Inspection records must 

include 1) an explanation as to the actions taken to control future releases, 2) 

actions taken to clean up or stabilize the sediment that has left the site limits and 

3) the date of actions taken. 

4. Visible Sedimentation Found in Streams or Wetlands: All inspections should 

include evaluation of streams or wetlands onsite or offsite (where accessible) to 

determine if visible sedimentation has occurred. 
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5. Visible Stream Turbidity: If the discharge from a site results in visible stream 

turbidity, inspection records must record that evidence and actions taken to reduce 

sediment contributions.  

3.16 REMOVAL OF TEMPORARY SEDIMENT CONTROL STRUCTURES  

A. At such time that temporary erosion and sediment control structures are no longer 

required under this item, the Contractor shall notify the Engineer of its intent and 

schedule for the removal of the temporary structures. The Contractor shall obtain the 

Engineer’s approval in writing prior to removal. Once the Contractor has received such 

written approval from the Engineer, the Contractor shall remove, as approved, the 

temporary structures and all sediments accumulated at the removed structure shall be 

returned upgrade and stabilized so they do not re-erode. In areas where temporary 

control structures are removed, the site shall be left in a condition that will restore 

original drainage. Such areas shall be evenly graded and seeded as specified in Section 

32 92 19 – Seeding.  

B. Erosion controls shall be removed only once all soils are permanently stabilized and with 

approval by the City of Westfield Conservation Commission or its coordinator. 

END OF SECTION
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SECTION 31 50 00 

SUPPORT OF EXCAVATION 

PART 1 – GENERAL 

1.01   GENERAL 

A. General provisions of Contract, including GENERAL and SUPPLEMENTARY 

CONDITIONS, GENERAL REQUIREMENTS (if any), apply to work specified in this 

Section. 

B. Coordinate Work with that of all other trades or contracts affecting or affected by Work of 

this Section.  Cooperate with such trades to assure the steady progress of all Work under 

the Contract.  

C. The Contractor shall be responsible for the design and construction of the temporary 

excavation support system, in accordance with the minimum design requirements 

specified herein and shown on the Contract Drawings. 

1.02 DESCRIPTION OF WORK 

A. Temporary earth support systems shall be designed by the Contractor’s engineer using 

normally accepted engineering parameters and design practices. The type of system shall 

be selected by the Contractor based on Site limitations and this Specification.  It is the 

Contractor’s responsibility to locate the earth support system such that it does not interfere 

or damage existing utilities, structures, or new construction.   

B. Sheet pile walls are prohibited.  Any deep foundation element of a temporary support of 

excavation must be drilled and not driven.   

C. The temporary earth support contractor shall coordinate with all other contractors onsite 

and the Owner, so as not to prohibit the functions of the facility, equipment, or other 

contractors.  The Site has limited available area for storage, laydown, or maneuvering.  

No additional payment shall be made due to insufficient laydown, storage or maneuvering 

area.  All Contractor’s will have the opportunity to inspect the Site during bidding to view 

Site limitations. A non-mandatory pre-bid conference will be held.  

D. Support of excavation is anticipated to be required at the following areas, but not limited 

to.  THE EXCAVATION DEPTHS ARE APPROXIMATE AND IT IS THE CONTRACTOR’s 

responsibility to review the project documents for excavation depths and limits based on 

means and methods.  The Drawings supersede references to excavation locations and 

limits below.  

1. During demolition of the existing Slow Sand Filters to protect existing utilities and 
infrastructure. The existing Slow Sand Filter walls could be used as temporary earth 
support, provided they are adequately braced and that supporting calculations are 

La
st

 M
od

ifi
ed

: 0
2/

28
/2

02
4 

at
 1

0:
41

A
M

 E
S

T



 

90398-004/February 2024 31 50 00-2 Support of Excavation 

provided and reviewed by Owner.  Available drawings of the existing Slow Sand 
Filters are listed under Section 01 11 00 and can be provided upon request. 

2. Raw Water Main installation.  Excavations are up to about 23-feet deep.   

 

a. The Raw Water Main will be installed adjacent to Existing Slow Sand Filters 

No. 12 and 14.  The filter walls are unreinforced concrete from the 1920s and 

must be protected during excavation support installation and removal. 

Influence of the Slow Sand Filter foundations, if any, must be included in 

system design.  

 

b. The Raw Water Main will cross below Cook Brook, requiring temporary 

dewatering (or diversion) and temporary excavation support.  

 

c. The Raw Water Main crosses an existing bedrock tunnel adjacent to the EDV 

Structure.  Available drawings of the bedrock tunnel are listed under Section 

01 11 00 and can be provided upon request. 

3. The temporary Treated Water Transmission Mains is approximately 30 feet below 

existing grade and within approximately 40 feet from of the Upper Lagoon. 

4. Treated Water Transmission Main installations. Excavations are up to  

approximately 40 feet below existing grade. 

a. The Treated Water Transmission Main connecting to the existing 

transmission main at the north end of the site is approximately 35 feet away 

from Cook Brook and approximately 10 feet from the waste washwater 

tanks. 

b. The Treated Water Transmission Main connecting to the existing 

transmission main at the east end of the site is approximately 200 feet away 

from the Upper Lagoon. 

5. Wash Water Tank: Bottom of proposed footing is approximately 50 feet below 
existing grade. 

6. Water Treatment Building: Bottom of proposed footing is approximately El. 450 feet, 
approximately 20 feet below existing grade.   

7. Tying new utilities into existing utilities to the east of the existing Rapid Sand Filter 
Building to limit excavations and protect existing utilities.  

8. New utilities deeper than about 6 feet, as needed to limit excavation limits and allow 
continued use of the facility and equipment.   

9. Other areas based on the Contractor’s sequencing, means and methods, or other 
requirements. 

E. The work covered under this Section includes the furnishing of all materials, labor, tools, 

equipment, and other incidental items for the safe and complete installation of earth 

support systems to be used. 
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F. Excavation support shall be sequenced so there is always access to the existing buildings 

and equipment, unless approved in writing by the owner.   

G. Earth support systems shall be designed and installed in coordination with any required 

dewatering to all the Work to be performed in the dry.   

H. Work shall include the cost of any replacement or rehabilitation of the subgrade or 

structures damaged due to excavation support system failures or Contractor negligence.  

1.03  RELATED WORK 

A. Section 31 00 01 – EARTHWORK 

B. Section 31 23 19 – DEWATERING 

1.04  DEFINITIONS AND REFERENCE STANDARDS 

A. Earth Support Systems (ESS): Earth support systems specified herein are systems 

required for temporary lateral earth support to protect the adjacent structures, roadways, 

and utilities.  Elements for ESS could include soldier piles and lagging, soil nail wall, trench 

boxes, slide rail system, secant pile walls, tiebacks, wales, struts, rakers, or other options. 

B. Geotechnical Engineer: Consultant hired by the Owner for review of submittals required 

herein, and observation/documentation of installation, as applicable. 

C. ASTM: Specifications of the American Society for Testing and Materials. 

D. AWS: Standard Code for Welding in Building Construction, of the American Welding 

Society. 

E. AISC: Specification of the American Institute of Steel Construction. 

F. ACI: American Concrete Institute 

G. API: American Petroleum Institute 

H. PTI: Post-Tensioning Institute  

1.05  QUALITY ASSURANCE  

A. The Contractor shall adhere to the applicable requirements of the Standard Specifications, 

OSHA Standards, and to all other applicable ordinances, codes, statutory rules and 

regulations of the Federal, State, and local authorities having jurisdiction. 

B. Observation and Testing: The Owner will retain a Geotechnical Engineer to perform on-

site observation and to witness testing and installation of select ESS.  The Geotechnical 

Engineer shall be provided sufficient notification and adequate opportunity to observe and 

document the work.  The Contractor shall cooperate with the Geotechnical Engineer to 

provide access to the work for observation, measurements, and testing.  Review by the 
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Owner or Geotechnical Engineer shall not relieve the Contractor from their responsibility 

for performing the Work in accordance with the Contractor Documents.  The services of 

the Owner’s Geotechnical Engineer may include, but not be limited to the following: 

1. Observation and documentation during installation of ESS. 

2. Review of submittals/shop drawings for the ESS. 

3. The Geotechnical Engineer's presence does not include supervision or direction of 

the actual work by the Contractor, their employees or agents.  Neither the presence 

of the Geotechnical Engineer, nor any observations and testing performed by them, 

shall excuse the Contractor from defects discovered in their work. 

C. The Contractor shall retain an independent testing agency to sample and test the 

temporary earth support system materials (e.g., concrete, shotcrete, mortar, grout, etc.). 

The testing agency’s field representative taking the samples shall have at least three years 

of applicable experience.  The Contractor shall provide access and such auxiliary 

personnel and services as needed to assist the testing agency to complete the work. 

D. All pressure gages, torque wrenches, and jacks employed in the testing and tensioning of 

ESS components (load tests, tie-back anchors, tie-rods, soil nails, etc.) shall be calibrated 

by an approved testing laboratory at the Contractor's expense.  The Contractor shall 

submit a certificate of calibration which is dated within three months prior to use on this 

project. 

1.06   QUALIFICATIONS 

A. The ESS Contractor shall submit documentation showing the following minimum 
qualifications, subject to Owner approval: 
1. Field personnel supervising the ESS system installation, operation and 

maintenance has a minimum of 20 years of experience with similar types of ESS 
systems.  Experience shall include project name, location, type of ESS system, 
type of soils, and depth of excavation. 

2. Company has performed a minimum of 10 similar projects in the past 10 years.  
Similar projects must be in similar soils, used similar ESS systems, and have the 
same or deeper excavations.   

3. If the Contractor does not have personnel with the required ESS experience, 
they shall retain an experienced specialist to design and oversee the 
operation. 

B. The ESS Engineer shall submit documentation showing the following minimum 
qualifications, subject to Owner approval: 
1. Professional Engineer stamping the ESS design has a minimum of 20 years of 

experience with similar types of ESS systems.  Experience shall include a 
minimum of 10 similar projects designed within the past 10 years, including project 
name, location, type of ESS, type of soils, and excavation depth.  Engineer shall 
be licensed in the Commonwealth of Massachusetts.  
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1.07 DESIGN CRITERIA 

A. These criteria are intended to serve as a guide to the Contractor in the design of the ESS 

for temporary lateral loading conditions and shall be regarded as the minimum acceptable. 

The Contractor shall be responsible for detailed designs which account for the varying 

field and subsurface conditions, using industry accepted design references.  

B. The primary function of the ESS is to serve as a vertical and lateral support system to 

retain the overhead and/or adjacent soil, water, structures, utilities, streets, and other 

facilities and to protect them from damage due to settlement, lateral movements, loss-of-

ground, vibration, or any other causes related to this construction.   

C. The minimum required depth for the ESS shall be determined by the Contractor based on 

data made available and shall be subject to review by the Geotechnical Engineer.     

D. The ESS shall be designed for the following minimum design criteria: 

1. Lateral pressures and design methods shall conform to accepted engineering 

practice, be performed in accordance with the Massachusetts State Building Code, 

and be performed, stamped and signed by a registered Professional Engineer 

registered in the Commonwealth of Massachusetts. 

2. Hydrostatic pressures as appropriate. 

3. Construction lateral surcharge loading of 250 psf minimum to account for surcharge 

associated with construction equipment.  The Contractor and its design engineer 

shall verify that these pressures are appropriate for the selected construction 

equipment.  Additional construction surcharge shall be considered and applied as 

appropriate.  

4. Apply surcharge for other structures as appropriate, in accordance with generally 

accepted engineering practices, such as those outlined in the Naval Facilities 

Design Manual 7.02, dated 1986. 

5. Provide a minimum factor of safety of 1.5 on passive pressure to calculate toe 

stability. 

6. The bottom of excavation used in the support of excavation design shall include 2 

feet of over excavation below the footing elevation.   

7. The Contractor’s design shall include development of detailed mitigating procedures 

and methods to be undertaken in the event that movements of the ESS result in 

movement of the ground, overhead structures, or adjacent structures. 

8. Drilled piles and tiebacks shall be installed using temporary casing to avoid possible 

loss of ground. 

La
st

 M
od

ifi
ed

: 0
2/

28
/2

02
4 

at
 1

0:
41

A
M

 E
S

T



 

90398-004/February 2024 31 50 00-6 Support of Excavation 

9. If the ESS will be within the zone of influence of existing building foundations, the 

foundation loading shall be included as part of the ESS design.   

1.08   PERFORMANCE CRITERIA 

A. The Contractor shall be responsible for damage to any structure due to their work, and for 

corrective action or repairs needed to restore the structure to its original condition at no 

cost to the Owner and no schedule impact to the Project.   

B. The Contractor’s ESS system shall satisfactorily control movements of the adjacent 

existing buildings, roadways, utilities, and other structures, to prevent damage.  The 

vertical and lateral movement shall be less than 0.75 inches, or 0.3% of the wall height, 

whichever is greater, at any location or depth along the ESS.  

C. The criteria presented herein are intended only to establish a guideline, and in no way 

relieves the Contractor of their responsibility for preventing detrimental movements or 

damage causing structural distress of any structure or utility.  The Contractor shall provide 

all measures necessary to control movements to within the established performance 

criteria, or to lesser amounts, as required to prevent damage.   

D. The work shall be executed in such a manner as to prevent damage to existing structures 

and to any other public and private property and existing improvements. The Contractor 

shall protect existing improvements from damage caused by settlement, lateral 

movement, loss of ground, undermining, washout, and other potential hazards which may 

be initiated by ESS operations.  Damage to existing facilities shall be repaired by the 

Contractor at their own expense. 

E. Excavation support systems shall be designed and installed in a manner that limits the 

peak particle velocity measured at the ground surface throughout the installation period to 

the USBM- RI 8507 recommended guidelines (included at end of Section).  The peak 

particle velocity limits are to be measured at a distance of 25 feet from the face of the 

nearest existing structure adjacent to excavation area, or 50 feet from the nearest 

structure, whichever is less. 

F. The Owner’s Engineer shall install a survey monitoring system, consisting of an automated 

total station, that will survey the top of ESS, existing buildings, dams, structures and site 

improvements located in proximity of the Work.  The survey data will be provided to the 

Contractor, if requested, throughout the course of the project.  The Owner’s survey 

monitoring system will be basis of deflection monitoring.  The Contractor may install a 

separate monitoring system at no additional cost to the Owner.      

1.09   SUBMITTALS 

A. The Contractor’s submittals shall be subject to the review of the Geotechnical Engineer 

and shall not proceed with construction until review has been completed.  The Contractor 

shall revise or modify the proposed ESS scheme in accordance with review comments 

provided by the Geotechnical Engineer. 
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B. Review of the excavation support system by the Geotechnical Engineer will not relieve the 

Contractor from the responsibility for the adequacy of the design and construction of 

excavation support system to achieve the required results. 

C. Qualification Package 

1. Submit the names and qualifications of the ESS subcontractor, Engineer and 

Testing Firm, including resumes to demonstrate the qualifications of the engineer, 

field superintendent and the field representative for the Testing Agent required in 

Article 1.05.C and 1.06.   

2. Welder Qualifications and Welding Procedures in accordance with AWS D1.5. 

D. Design Drawings and Calculations 

1. A mandatory Site meeting, or with the Owner’s approval a conference call, with the 
ESS Engineer, Geotechnical Engineer, Earthwork Contractor, and Dewatering 
Engineer is required prior to submission of calculations or working drawings that 
include support of excavation systems and a dewatering drawdown of 5 feet or greater.  
The intent of the meeting is to coordinate the design components.   

2. Submit working drawings and calculations, prepared and stamped by a Professional 
Engineer licensed in the Commonwealth of Massachusetts, at least two (2) weeks 
before beginning excavation for excavation support systems.  At a minimum, the 
working drawings and calculations shall include the following: 

a. Grades and strengths of all construction materials used. 

b. Design excavation depth. 

c. Minimum depths for the excavation support system. 

d. Materials, details, arrangement, and method of construction of the proposed 

excavation support system and sequence of construction (including bottom 

elevation of excavation at each stage).   

e. Loads on the excavation support system, including anticipated equipment, 

and other surcharge loads on adjacent ground during construction. 

f. Plan view showing ESS limits and existing utility facilities.   

g. Section views showing the proposed ESS components, excavation depths 

and assumed soil conditions.  

h. Method of supporting existing utilities through excavation.   

i. Views showing excavation support system, including details around any 

openings in the support system walls, such as those required to accommodate 

utility penetrations. 

La
st

 M
od

ifi
ed

: 0
2/

28
/2

02
4 

at
 1

0:
41

A
M

 E
S

T



 

90398-004/February 2024 31 50 00-8 Support of Excavation 

j. Mechanism and procedures for transferring load into piles, tiebacks, struts, or 

other members. 

k. Concrete/ Grout mix design proposed for the ESS systems.  

l. Details of plan to contain and dispose of drill spoils during the drilling 

operations. 

m. Theoretical deflection of the system. 

2.   Trench Boxes and Slide Rail Systems 

a. For trench boxes and slide rail systems, submit drawings indicating the 

proposed location, installation and removal sequencing, and model of trench 

box or slide rail systems. 

b. Calculations and or product sheets showing the proposed system can retain 

the required excavation depths and pressures, including any required 

surcharge loads.  

3. Slow Sand Filter Wall Reuse 

a. Calculations showing the existing structure, including 

modifications/additions/bracing, can retain the required excavation depths and 

pressures, including any required surcharge loads.  

1.10 JOB CONDITIONS 

A. The Contractor has the opportunity to visit the site to review working conditions and to 

verify dimensions in the field during the bidding phase.  Notify the Engineer in writing of 

any discrepancy before performing any work. 

B. Interruption of Existing Utilities:  Do not interrupt any utility serving facilities occupied by 

Owner or others unless permitted under the following conditions and then only after 

arranging to provide temporary utility according to requirements required by utility Owner: 

1. Notify Owner no fewer than fourteen consecutive calendar days in advance of 

proposed interruption of utility. 

2. Do not proceed with interruption of utility without Owner's written permission. 

C. The Contractor is hereby made aware that the proposed construction is located within an 

active water treatment plant setting.  Installation of the excavation support system shall 

not compromise the use of the property or any existing structures.   

D.  Protect existing utilities to remain within the work area in accordance with the 

requirements of authorities having jurisdiction over the same. 
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E. The Contractor shall immediately stop installation of the earth support system upon 

direction of the Owner. 

F. Contractor shall have materials and equipment available to backfill the ESS in the event 

excess movement or failure is measured.   

G. Proceed with caution in areas of utility facilities.  The Contractor is responsible for any 

damage to utilities caused by the Contractor's operations. Damaged utilities shall be 

restored by the Contractor to equal or better operation at no additional cost to the Owner. 

H. If existing utility facilities interfere with the proposed method of support, modify or relocate 

such facilities as required in a manner accepted by the Owner and the utility owner. 

I. West Parish Filter #2 Dam and West Parish Filter #3 Dam are located on the edges of the 

Work and must be protected, including changes to seepage, settlement and or slope 

stability.  Inspection/Evaluation Reports of the two dams are listed under Section 01 11 00 

and can be provided upon request.. 

1.11 SUBSURFACE SOIL DATA 

A. Review logs of borings, records of explorations, and other pertinent data for the site. After 

obtaining Owner's permission, take whatever additional subsurface explorations as 

deemed necessary at no expense to the Owner. 

B. Subsurface exploration logs and locations are shown in the Geotechnical Engineering 

Report prepared by GZA GeoEnvironmental, Inc.   

C. Aforementioned data is for general information and is accurate only at the particular 

locations and times the subsurface explorations were made.  It is the Contractor's 

responsibility to make interpretations and draw conclusions based on the character of 

materials to be encountered and the impact on the work specified herein, based on the 

Contractor’s expert knowledge of the area and of support of excavation techniques. 

D. The Contractor affirms that the site and all conditions affecting the Work under this Section 

have been carefully examined.  No claim for additional costs will be allowed because of 

lack of full knowledge of existing conditions as indicated in the Contract Documents, or 

obvious from observation at the site. 

PART 2 – PRODUCTS 

2.01 STEEL 

A. Structural Steel for use as soldier piles, secant pile walls, rakers, pin piles, cross lot 

bracing, and wales shall be rolled or fabricated sections conforming to the applicable 

requirements of ASTM Grade A36 or higher.  Structural steel shall be new, or in like-new 

condition and conform to the latest edition of the AISC Manual of Steel Construction.  If 

used structural steel is proposed, no members with permanent deformations are to be 
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provided or used.  Do not splice elements of support systems unless included in the 

reviewed design submittal. 

B. Steel Sheet Piles:  A continuous interlocking type, minimum ASTM 328, non-damaged, 

watertight, hot-rolled section. 

C. Steel Casing: Steel pipe confirming to ASTM A 252 Grade 3 except with minimum yield 

strength of 80 ksi.  May be new “Structural Grade” (a.k.a. “Mill Secondary”) steel pipe 

meeting requirements herein but without Mill Certification, free from defects (dents, cracks, 

tears) and with two coupon tests per truckload delivered to the fabricator. 

D. Steel core reinforcement as a minimum shall be standard deformed steel conforming to 

the requirements of ASTM A615, Grade 60, and Grade 150 a structural steel section 

conforming to ASTM A36, welded or seamless pipe conforming to ASTM designations: 

A53, A500, A501, or A618, or equivalent. 

2.02 CEMENT GROUT 

A. Cement grout for piles shall conform to the requirements of the Massachusetts State 
Building Code and American Society for Testing and Materials (ASTM) Specification C94 
for Ready Mixed Concrete, Third Edition. 

B. The cement grout mixture shall have a minimum 28-day compressive strength of 4,000 psi. 

2.03 TIMBER LAGGING:   

A. Construction grade having a minimum thickness of three inches (3”).  Wood shall be new 

and have been treated for use below ground.  If timber lagging is to  be left in place, only 

pressure treated wood shall be used. 

2.04      TIEBACKS AND SOIL NAILS 

A.    Tendons shall be fabricated from single or multiple elements of the following: 

1. Steel bars conforming to ASTM Designation A 722, "High Strength Steel Bars for 

Prestressed Concrete." 

2. Seven wire strand conforming to ASTM Designation A416, "Low-Relaxation, Seven 

Wire Steel Strand for Prestressed Concrete." 

3. Wires conforming to ASTM Designation A 421, "Stress Relieved Steel Wire for Pre-

stressed Concrete.” 

4. Compact seven wire strands conforming to ASTM Designation A 779, "Steel Strand, 

Seven Wire, Uncoated, Compacted for Prestressed Concrete." 

B. Anchorages shall be capable of developing 95 percent of the guaranteed minimum 

ultimate tensile strength of the prestressing steel elements. All anchor head assemblies 

shall be re-stressable.   
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C. The bearing plate shall be fabricated from structural steel and capable of developing 95 

percent of the guaranteed minimum ultimate tensile strength of the tendon steel elements. 

D. Centralizers shall be fabricated from any material, except wood, which is non detrimental 

to the prestressing steel elements. The centralizer shall position the tendon in the drill hole 

so a minimum of 0.5 inch of grout cover is provided around each anchor strand.  

Centralizers shall be spaced at maximum 10-foot intervals. 

E. Cement Grout 

1. Cement grout used for encapsulating tiebacks shall be a neat cement grout 

conforming to the shop drawing submittal for the tiebacks, except as noted below. 

2. Non shrink grout made with TYPE I, II, or III Portland Cement conforming to ASTM 

C 150 specifications shall be used. Cement should be fresh and should not contain 

any lumps or other indications of hydration. 

3. Appropriate measures shall be taken to preclude freezing of the grout prior to its 

reaching design strength. 

4. Water for mixing grout shall be potable. 

5. Cement grout utilized for tiebacks shall have sufficient strength to achieve an 

effective bond between grout and the anchor tendon. 

6. Redesign of the cement grout mix shall be conducted by the Contractor if 

performance and/or proof tested tiebacks do not meet the specified criteria for 

acceptance as determined by the EAG. 

2.05 SHOTCRETE 

A. Shotcrete material shall be in accordance with the FHWA Geotechnical Engineering 

Circular No. 7, dated March 2003. 

PART 3 – EXECUTION 

3.01 GENERAL 

A. Install and maintain the excavation support system in accordance with the reviewed 

working drawings, and in such a manner as to prevent movement, settlement, or loss of 

ground, removal of fines from the adjacent ground, and damage to or movement of 

adjacent structures and utilities. 

B. Perform field welding by certified welders in accordance with American Welding Society 

Standards AWS D 1.5, "Bridge Welding Code". 

C. Control vibrations associated with installation of earth support systems to meet vibration 

limits herein and so as not to damage structures.  Vibration monitoring may be provided 
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by the Geotechnical Engineer at no cost to the Contractor, as requested by the Owner. If 

the specified vibration monitoring levels are exceeded or settlement of the structure 

occurs, the Contractor may be directed by the Owner to adjust the installation procedures 

and/or to cease earth support installation until modifications to the installation are 

proposed and reviewed. 

D. The Contractor shall make necessary provisions to prevent damage to utilities or other 

structures due to settlement caused by vibrations or movement of the excavation support 

system. 

E.    Protection of Existing Adjacent Structures: 

1. The Contractor shall repair all damage to adjacent structures due to ESS work and 

restore the surfaces and finishes to the original state. 

2. The Contractor is hereby advised that construction activities, such as installing steel 

piles, may cause vibrations strong enough to settle granular and miscellaneous fill 

layers.  The Contractor shall take all necessary steps to minimize vibrations and 

protect all existing structures and utilities. 

3. If in the opinion of the Owner or Geotechnical Engineer the structural integrity of any 

building is jeopardized, the Contractor shall immediately discontinue further 

excavation in the affected area and backfill the excavation to mitigate further 

movement.  The backfill shall remain until such time that the Engineer evaluates the 

impact on the structure and may direct the Contractor to perform any remedial work.  

The Contractor shall submit proposed remedial measures to the Engineer and 

Owner for review.  Submittals shall include methods and names of subcontractors. 

Mitigating measures shall be at no additional cost to the Owner. 

3.02 SOLDIER PILES AND LAGGING AND SECANT PILE WALL 

A. General  

1. Piles shall be installed to the locations, line and grades specified in the reviewed 

Shop Drawings.  Pile locations shall be checked during installation and appropriate 

measures taken as necessary to maintain the correct pile location.        

2. Drilled piles shall be designed and constructed in accordance with provisions of the 

Massachusetts State Building Code, latest edition.  All welding, if required, shall be 

performed by operators who have been previously qualified by tests as prescribed 

in the “AWS Standard Code”.   

B. Lines and Grades 

1. The Contractor shall be responsible for the correct location of piles and keeping a 

record of the piles installed.        
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2. The Contractor shall maintain all location stakes and shall establish all elevations 

required, including the elevation of the top of the pile and casing, the bottom of the 

pile and casing, and other location and elevation information required regarding the 

piles.   

C. Method of Installation 

1. Pile installation shall be made by non-displacement, low vibration methods such as 

rotary drilling.  Wet rotary drilling methods shall employ sufficient fluid pressure to 

provide complete removal of the drill cuttings from the hole.  Driving or vibratory 

hammer installation of casing is prohibited. 

2. Drilling shall be conducted in such a manner to prevent loss of ground beyond the 

specified pile diameter.  The drilling operation shall employ the use of an outer 

casing, drilling mud or other methods to stabilize the hole and prevent loss of 

ground. Drilling mud in the hole shall be sufficiently fluid such that it is readily and 

fully displaced by the cement grout. 

3. All excavation and drilling spoils shall be controlled to minimize disturbances to site 

conditions and hindrances to pile installation procedures and requirements.  All 

spoils and waste material shall be removed from the site.   Disposal of spoils and 

waste into the local drainage system shall not be allowed. 

4. The Contractor is responsible for controlling the amount of dust and dirt created by 

the pile installation process using whatever methods are most appropriate. 

5. Soldier piles shall be completed (casing or HP/W-section installed in pre-drilled 

holes and grouted/backfilled) the same day the pile is drilled. 

6. For soldier piles utilizing core streel, grouting of the piles shall provide complete 

filling of the pile with a minimum of segregation.  Grout shall be placed under 

pressure by means of a tremie pipe and grout pumped from the bottom of the pile 

upward in one continuous operation until the pile is filled and suitable, undiluted 

cement grout returns at the top of the pile.  The cement grout shall not be allowed 

to fall freely. 

7. Core steel shall be centered in the hole with appropriate centering devices.   

8. For soldier piles with HP- or W-sections, the pile section shall be centered in the drill 

hole and lean concrete shall be pumped into the hole using tremie methods from 

the pile base to 1 foot above the required excavation base to displace water or slurry 

(if used).  Above the concrete, the pile shall be backfilled with sand or flowable fill to 

the top of existing grade.   

9. The casing shall be withdrawn in a controlled manner with the grout level maintained 

at the top of the pile, to ensure that the grout completely fills the drill hole.   
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10. The sequence of pile installation shall be such that piles located less than 8 feet 

from the pile to be drilled are not installed prior to 12 hours after initial grouting of 

previously installed piles.  If connectivity between adjacent micropiles are observed, 

stop drilling, contact Contractor’s Engineer for potential redesign requirements, and 

notify Geotechnical Engineer.  

11. Regrouting shall be scheduled so that adjacent piles have been drilled and initially 

grouted prior to regrout of each specific pile. 

12. Remove sand or flowable fill from pile as excavation progresses, sufficient to place 

lagging.  Follow the excavation closely with placement of lagging.  Lagging shall have 

louvered openings (gaps) between the boards less than 1 inch and at least 1/8-inch.  

Allowable unlagged height shall be no greater than three feet (3’).  Reduce unlagged 

height if slumping of soil is encountered.  

13. Perform excavation for the installation of lagging to minimize the formation of voids.  

Backpack voids between soil and lagging with sandpack. 

14. Excavation shall proceed at a pace that prevents movement of unsupported soil.  If 

unstable material is encountered during excavation, take suitable measures to stabilize 

it and prevent ground displacement. 

15. Maintain a sufficient quantity of material on hand for lagging, bracing and other 

operations for protection of the Work. 

16. If soldier piles and lagging are to be left in place, the installed locations shall be included 

on the as-built drawing and the ESS shall be cut at least 4 feet below finished grade.  

The ESS shall also be removed from within 1 foot in all directions around existing 

utilities to remain, or around new utilities during backfill operation.   

D. Tolerances and Criteria for Acceptance 

1. Piles shall be installed as close as practicable to the required locations.  The pile 

design shall include a maximum lateral and vertical deviation from the correct 

location. 

2. Piles which are believed to have collapsed, based on the grout take volume, or 

which are otherwise unsatisfactory as specified above and which cannot be 

removed or repaired, shall be abandoned and filled with cement grout, and replaced 

at no cost to the Owner. 

3. Piles that are rejected because of damage, mislocation, misalignment, or failure to 

meet other installation criteria, shall either be supplemented with additional piles or 

shall be cut off below the design cut-off grade and replaced at no cost to the Owner. 

E. Disposal of Excavated Material 
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1. All excavated material, slurry and soil shall be removed and legally disposed of off 

site by the Contractor.  Prior to drill water discharge, the excess water shall pass 

through a sedimentation basin and geotextile filter system to remove soil fines. 

3.03 RAKERS, WALES, AND STRUTS 

A. Use rakers, wales, struts, corner braces to provide support of the excavation walls 

internally as required. Include web stiffeners, plates, brackets, or angles as required to 

prevent rotation, crippling or buckling of connections and points of bearing between 

structural steel members. Allow for eccentricities due to fabrication and assembly. 

Consider effects of temperature changes. 

B. Install and maintain all support members in continuous tight contact with each other and 

with the wall being supported. 

C. Preload all bracing members (including rakers, comer braces, and struts) in accordance 

with methods, procedures and sequence as described on the reviewed shop drawings. 

Coordinate excavation work with installation of bracing and preloading. Use steel shims 

and steel wedges, welded or bolted in place, to maintain the preloading force in the bracing 

after release of the jacking equipment pressure. Wood shims or wedges shall not be used. 

D. Braces shall be preloaded to fifty (50) percent of the maximum design load. Provide means 

to control the fluctuation of loading due to temperature variations. 

E. Accomplish preloading by jacking struts, rakers, etc. in place against the lateral excavation 

support system walls, or by other methods reviewed by the Geotechnical Engineer. 

F. Coordinate locations of all bracing and components thereof for temporary lateral 

excavation support with locations of permanent structural steel and foundation wall 

elements. 

 

3.04 TIEBACKS 

A. Tiebacks shall be designed and installed by the Contractor in accordance with the current 

edition of the "Recommendations for Prestressed Rock and Soil Anchors", by the 

Post-Tensioning Institute. 

B. Excavation support wall, and other support system members incorporated in a system 

using tiebacks, shall be designed to resist the vertical components of the tieback loads 

without settlement during any stage of the excavation and construction. 

C. Coordinate locations of all bracing and components thereof for temporary lateral 

excavation support with locations of permanent foundation wall elements. 

D. Install tiebacks in accordance with reviewed shop drawings and as specified herein. 
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E. Tiebacks shall be installed through sleeves or holes provided in the earth support system.  

Prevent loss-of-ground and water seepage at the tieback locations. Implement remedial 

measures immediately if loss-of-ground or seepage occurs at these locations. 

F. Tiebacks shall be installed by duplex drilling methods only, using internal flushing methods 

only which provide return of wash fluid and cuttings through the inside of the outer casing. 

Outer casing shall be extended for the entire tieback length. Methods of installation shall 

be used which prevent the loss-of-ground, e.g. collapsing hole. 

G. Each tieback must be capable of being re-tensioned, if necessary. 

H. Each tieback installed for support of earth excavations shall be tested to verify and 

establish the tieback capacity. All testing shall be performed in the presence of the 

Geotechnical Engineer. Performance tests shall be performed on a minimum of 10 percent 

of tiebacks for each design, as selected by the Geotechnical Engineer, to verify the tieback 

design. Tiebacks grouted into differing strata will be considered a different design. All other 

tiebacks shall be proof-tested. 

I. Performance Tests shall be conducted in accordance with procedures described in the 

current edition of the "Recommendations for Prestressed Rock and Soil Anchors", by the 

Post-Tensioning Institute. 

J. Proof Tests shall be conducted in accordance with procedures described in the current 

edition of the "Recommendations for Prestressed Rock and Soil Anchors", by the Post--

Tensioning Institute. 

K. Acceptance of performance tests and proof tests shall be in accordance with the current 

edition of the "Recommendations for Prestressed Rock and Soil Anchors", by the 

Post-Tensioning Institute. 

L. Any tieback which does not meet the criteria for acceptance for its design capacity can 

only be incorporated in the bracing system using 67 percent of the load that can be 

maintained and meets the criteria for acceptance. Re-groutable anchors will be accepted 

at full capacity after re-grouting and acceptable proof-testing. 

M. Additional tests shall be performed when any changes are made in the tieback assembly 

or installation procedures at no additional cost to the Owner. 

N. De-tension tiebacks in accordance with the proposed construction sequence as reviewed 

by the Geotechnical Engineer.  Tie-back locations that are not removed shall be surveyed 

and included in the as-built survey. 

3.05 SLIDE RAIL SYSTEM 

A. Slide Rail systems shall consist of a temporary modular and interlocking system of vertical 

beams and shoring panels. The slide rail system shall be installed in accordance with the 

manufacturer requirements and at a minimum, the vertical beams and the shoring panels 

shall be concurrently advanced with the excavation. 
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B. Slide rail systems shall not be used within 15 feet of existing utilities or buildings, unless 

approved in writing by the Owner/Owner’s agent. If approved by the Owner/Owner’s 

Agent, the requirements in this Specification (e.g., limiting deflections, contractor 

responsibilities) shall still apply. 

3.06 SOIL NAIL WALL 

A. Shotcrete Installation  

1. Do not apply shotcrete to frozen surfaces, during high winds, heavy rains, or when 

temperatures are below 40-degrees Fahrenheit.  

2. Direct the shotcrete at right angles to the receiving surface except when shooting 

ground reinforcing bars.  Apply shotcrete in a circular fashion to build up the required 

layer thickness.  Apply shotcrete in a steady, uninterrupted flow.  If the flow becomes 

intermittent, direct the flow away from the work area until it becomes steady. 

3. The surface of each shotcrete layer shall be uniform and free of sags, drips or runs. 

4. Remove laitance, loose material, and rebound. Promptly remove rebound from the 

work area. 

5. Taper construction joints to a thin edge over a distance of at least 1 foot.  Wet the 

joint surface before placing additional shotcrete at the joint.  Do not use square 

construction joint.   

6. Soil nail locations shall be surveyed and included in the as-built survey. 

3.07 MONITORING PROGRAM 

A. The Owner’s Engineer will install a survey monitoring system, consisting of an automated 

total station, that will survey ESS, existing buildings, dams, structures and site 

improvements located in proximity of the Work.  The survey data will be provided to the 

Contractor, if requested, throughout the course of the project.   

B. If the deflection action limits as specified herein are reached at any time during the work, 

the Contractor shall be notified and shall immediately stop work and provide a contingency 

plan for review.  

C.  Monitoring Deflection of Support of Excavation System 

1. Owner’s Engineer shall install monitoring points on all ESS that are 15 feet or greater 

in depth.  Contractor shall provide access for Engineer to install the monitoring 

points after installation of ESS, and prior to excavation.   

2. In addition to the ESS system, Owner’s Engineer will install monitoring points on 

existing buildings if the excavations are within 25 feet of the buildings and for 

excavations 15 feet or deeper.   
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3. Owner’s Engineer shall measure deflection at least daily during excavation and 

weekly after excavation is complete.   

D. Deflection Limits 

1. A threshold limit of 0.5 inches, or 0.2% of the wall height, whichever is greater, in 

horizontal or vertical directions shall be set.  If the threshold limit is achieved, survey 

frequency will be increased until the movement stabilizes.  Once the movement 

stabilizes, daily or weekly readings will be re-established.   

2. The action limit for movement is 0.75 inch in any direction, or 0.3% of the wall height, 

whichever is greater.  If the action limit is achieved, Contractor shall be notified to 

stop work and provide alternate methods to reduce additional movement.   
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FIGURE 1 

NEW U. S. BUREAU OF MINES CRITERIA 

FROM REPORT RI-8507 (November, 1980) 
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for Streamwork 

SECTION 31 52 01 

DEWATERING AND FLOW DIVERSION FOR STREAMWORK 

PART 1 – GENERAL 

1.01 SUMMARY 

A. This work shall consist of flow diversion, dewatering, and maintaining water level for 

preparing work areas when construction activities take place within stream areas as 

specified in the Contract Documents or as directed by the Owner or Owner’s 

Representative, and shall be in accordance with the requirements of the Massachusetts 

Erosion and Sediment Control Guidelines for Urban and Suburban Areas Manual.  

B. This item includes placement, operation, maintenance, and removal upon completion. 

Diversions are used to isolate work areas from flow during the construction of in-stream 

projects. Diversions that have an insufficient flow capacity can fail and severely erode 

the disturbed channel section under construction. Therefore, in-channel construction 

activities should occur only during conditions where the diversion is designed to convey 

the anticipated flow such as periods of low rainfall. The cost for maintenance of these 

devices is solely the Contractor's responsibility. These works are temporary and shall be 

removed and the area restored to its original state when they are no longer needed or 

permanent measures are installed. 

C. Related Sections: 

1. Section 31 00 01 – Earthwork 

2. Section 31 25 00 – Erosion and Sedimentation Control 

1.02 SUBMITTALS 

A. Product data for each type and/or size of dewatering coffer dam or pump around 

equipment as described on the Contract Documents. 

1.03 QUALITY ASSURANCE 

A. Contractor shall forward one copy of a stream Dewatering and Flow Diversion plan to 

the Owner or Owner’s Representative for review and approval. The plan shall include a 

description of means and methods plus a list of materials including pump equipment, 

etc., that shall be employed. The Contractor shall document the flow volume anticipated 

to be passed around the work area during normal operations. Specifications for any 

proprietary devices will be required for review and approval by the Owner or Owner’s 

Representative. 
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PART 2 – PRODUCTS 

2.01 MATERIALS 

A. Coffers: It is suggested that the Contractor utilize sandbags with plastic sheeting to 

impound water as necessary to construct stream work. However, the Contractor may 

submit for review by the design Owner or Owner’s Representative alternative methods 

for coffer systems including proprietary devices.  

B. Impervious Sheeting: Sheeting shall consist of ten (10) mil or thicker polyethylene 

plastic, which is impervious and resistant to puncture and tearing.  

C. Pump(s): Pump(s) shall be large enough for dewatering stream section in a timely 

fashion without creating unsafe conditions or producing additional erosion or sediment 

discharge. The pump around shall include a hose, high density polyethylene (HDPE) or 

metal pipe suitable to convey water overland to the downstream discharge point. Pump 

inlets will have a screen (mesh size <1 inch) over opening. The pump(s) shall be shut off 

at night unless otherwise indicated on the Construction Documents. The size and 

number of pumps shall be determined by the Contractor based on his/her review of field 

conditions, interpretation of the Contract Documents and experience. All pipework shall 

be secured in place.  

D. Sandbags: Sandbags shall consist of materials which are resistant to ultraviolet 

radiation, tearing, and puncture, and woven tightly enough to prevent leakage of fill 

material (i.e., sand, fine gravel, etc.). 

E. Filter Bags: Section 31 25 00 – Erosion and Sedimentation Control 

F. Dewatering Sumps: Section 31 25 00 – Erosion and Sedimentation Control 

PART 3 – EXECUTION 

3.01 INSTALLATION, OPERATION AND REMOVAL 

A. Installation and Removal: Installation of piping, sandbags, sheeting, and pump around 

shall be in accordance with the approved Erosion and Sediment Control Plan in the 

Contract Documents or as directed by the Owner or Owner’s Representative. Unless 

otherwise specified on the Contract Documents, install diversion structures from 

upstream to downstream. The Contractor shall relocate the discharge pipe(s) as 

necessary to complete all work as shown on the Contract Documents at no additional 

expense to the Owner. Provide piping, sumps, sedimentation tanks, dewatering basins 
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or non-woven dewatering bags as required by the Owner or Owner's Representative. 

The Contractor is responsible for ensuring water is adequately filtered or otherwise 

treated per State/Commonwealth, County, and City sediment control requirements 

before discharging into a stream or storm drain system. Contractor shall use filter bags 

and dewatering sumps where directed by the Contract Documents or directed by the 

Owner or Owner’s Representative. Cost of filter bags and dewatering sumps are 

considered incidental to this item and will not be paid for separately. Provide standby 

equipment on-site, installed and available for immediate operation, to maintain 

dewatering if any part of system becomes inadequate or fails. If dewatering 

requirements are not satisfied due to inadequacy or failure of dewatering system, 

Contractor shall restore damaged structures and foundation soils at no additional 

expense to the Owner. Remove dewatering system from project site upon completion of 

construction activities related to the dewatering areas only with the approval of the 

Owner or the Owner’s Representative.  

B. Pump-around Length and Stream Aquatics: To protect the existing benthic, fish and 

other aquatic organisms, the Contractor is not to exceed the pump-around work area 

limits as shown on the Contract Documents (usually less than 300 feet) without written 

authorization from the Owner or Owner’s Representative nor is they to operate the 

pumps beyond the time frames as specified on the Contract Documents. It is anticipated 

and necessary that base flow be passed back over work areas at night unless 

specifically called out as a "24-hour" dry work area on the Contract Documents. Fish 

trapped within "pockets" of water shall be removed by hand netting or sieving and shall 

be placed downstream of the work area or as directed by the Owner at the Contractor’s 

expense. 

C. Disposal of Water: Dispose of water removed by dewatering in a manner that avoids 

sediment deposition, endangering public health, property, and portions of work under 

construction or completed.  

D. Daily Work Area Pump-down: The Contractor is expected to pump down any flooded 

work areas prior to each day's work so that operations are "in the dry." If water removed 

from work areas is turbid, it shall be pumped first to a filter bag or other approved 

filtration device prior to this water re-entering the stream; see Section – 31 25 00 Erosion 

and Sediment Control for more detail.  

E. Hours of Operation: If pump operations occur between 5 PM and 7 AM, then the 

Contractor must always have an employee on-site to monitor pumping operations. 

F. Noise: Pumps utilized in the stream diversion must follow Local Noise Ordinances and if 

necessary, the Contractor will construct devices to muffle pump noise at no additional 

compensation. Should noise reduction be required, then noise-abatement dewatering 

shall be accomplished using a “quiet” brand of critically silenced Dri-Prime Pump(s) 

manufactured by Godwin or approved equal. These quiet pumps shall be enclosed in 

14-gauge sheet metal lined with 1-inch and 2-inch layers of polydamp acoustical sound 
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deadening material to achieve a noise reduction to 69dBA at 30 feet. All exhaust pipes 

must be muffled. 

G. Pump Line Placement: Any piping that crosses paved trails will have a wooden ramp at 

a slope of 1:20 (vertical: horizontal) for pedestrian and bike passage. A warning sign 

must also be placed in advance of the pipe crossing on both sides of trail. 

H. Inspection: Contractor to inspect pipes regularly for leaks and repair as necessary. 

Repairs are considered incidental to this item and will not be paid for separately.  

I. Elimination of Concentrated Flow Scour: All stream diversion outfalls will utilize a velocity 

reduction device such as a temporary riprap pad to prevent erosion.  

END OF SECTION 
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SECTION 32 10 00 

PAVING AND SURFACING 

PART 1 – GENERAL 

1.01 THE REQUIREMENT 

A. The Contractor shall furnish all labor, equipment and materials and perform all 

operations in connection with the construction of asphalt concrete pavement, asphalt 

concrete overlay, reinforced concrete pavement, gravel roads, concrete curb and gutter, 

repair and reconstruction of existing asphalt concrete pavement, repair of existing gravel 

roads, and pavement markings complete as specified herein and as detailed on the 

Drawings. 

B. All new roads including the replacement of portions of the existing roads shall be to the 

limits, grades, thicknesses and types as shown on the Drawings. Patches for pipe 

crossings and areas damaged during the construction work shall be asphalt and/or 

gravel, depending upon the material encountered, unless otherwise indicated. 

C. Keep pavement removal to a minimum width suitable for the required construction. 

D. Removal and replacement of pavement due to damage by the operation of the 

Contractor, but not required as part of the project, is at the Contractor’s expense. 

1.02 RELATED WORK SPECIFIED ELSEWHERE 

A. Requirements of related work are included in Division 01, Division 02 and Division 03 of 

these Specifications. 

1.03 RELATED SECTIONS 

A. Section 31 00 01 – Earthwork 

B. Section 03 30 00 – Cast-in-Place Concrete 

1.04 STANDARD SPECIFICATIONS 

A. Except as otherwise provided in the Specifications or on the plans, all work shall be in 

accordance with the Massachusetts Department of Transportation Standard 

Specifications for Highways and Bridges except that any reference to “MassDOT,” 

"Department" or "Unit" shall mean the "Owner". When reference to these Specifications 

is intended, the description will be MassDOT Section or MassDOT Specifications ". 

B. Except with the approval of the Engineer, the placing of concrete or asphalt concrete 

surface paving shall be subject to the Seasonal and Weather Restrictions set forth in 

MassDOT Specifications. 
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1.05 SHOP DRAWINGS, PRODUCT DATA AND SAMPLES 

A. Submit the following in accordance with Section 01 33 23, Shop Drawings, Product Data 

and Samples.  

1. Materials constituents, gradation, source and certification 

2. The job mix formulas (JMF) shall be delivered to the Owner at least two (2) weeks 

prior to beginning paving operations. The JMF submitted for asphalt concrete 

pavement shall be dated to within 12 months of asphalt placement. 

3. No paving shall be placed until submittals have been reviewed and accepted by 

the Owner.  

4. Laboratory results of material evaluations tests. 

PART 2 – MATERIALS 

2.01 SELECT FILL 

A. The Contractor shall place select fill as necessary to complete the embankments, 

shoulders, subgrade foundation and replacement for removed unsuitable material in 

accordance with Section 31 00 01 – Earthwork.  

2.02 PAVEMENT 

A. Asphalt shall be provided by MassDOT approved producer. See following web-link: 

https://www.mass.gov/service-details/hot-mix-asphalt-production-facility-m3117 

B. Pavement for this Project shall meet the requirements of the MassDOT Standard 

Specifications and as specified herein. 

1. Permanent asphalt pavement restoration should be as follows: 

a. SUBBASE COURSE:   The base shall be a minimum thickness of 16”. 

Material shall be dense graded crushed stone for sub-base meeting the 

requirements of MassDOT Section M2.01.7. Gradation of material shall meet 

the requirements as follows: 

 

Sieve Designation Percent Passing 

2 inch 100 

1 ½ inch 70 - 100 

La
st

 M
od

ifi
ed

: 0
2/

28
/2

02
4 

at
 1

0:
41

A
M

 E
S

T



 

 

90398-004/February 2024 32 10 00-3  Paving and Surfacing 

¾ inch 50 - 85 

No. 4 30 - 55 

No. 50 8 – 24 

No. 200 3 - 10 

b. BASE COURSE: Hot mix asphalt (HMA) base course shall be mixture type 

SUPERPAVE Intermediate Course – 19.0 (SIC – 19.0) in accordance with 

MassDOT Section 450.10 and Section M3.06.0. Base course shall have a 

minimum thickness of 2.5”.  

c. TOP COURSE: HMA top course shall be mixture type SUPERPAVE Surface 

Course – 12.5 (SSC – 12.5) in accordance with MassDOT Section 450.10 

and Section M3.06.0. Top course shall have a minimum thickness of 1.5”. 

C. Combined Aggregate Requirements: 

1. The combined aggregate shall have a normal maximum aggregate size of 4.75 to 

19.0 mm for HMA surface courses and no larger than 37.55 mm for HMA 

intermediate course. 

2. The combined aggregate shall conform to the gradation requirements specified in 

the following table: 

Nominal Maximum Aggregate Size – Control Points (Percent Passing) 

Sieve 

Size 

37.5 mm 25.0 mm 19.0 mm 12.5 mm 9.5 mm 4.75 mm 

Min Max Min Max Min Max Min Max Min Max Min Max 

50.0 mm 100 - - - - - - - - - - - 

37.5 mm 90 100 100 - - - - - - - - - 

25.0 mm - 90 90 100 100 - - - - - - - 

19.0 mm - - - 90 90 100 100 - - - - - 

12.5 mm - - - - - 90 90 100 100 - 100 - 

9.5 mm - - - - - - - 90 90 100 95 100 

4.75 mm - - - - - - - - - 90 90 100 

2.36 mm 15 41 19 45 23 49 28 58 32 67 - - 

1.18 mm - - - - - - - - - - 30 60 

0.075 mm 0 6 1 7 2 8 2 10 2 10 6 12 

PART 3 – EXECUTION 

3.01 GENERAL 

A. Permanent bituminous base course and top course pavement shall not be constructed 

until the specified time period for trench settlement has elapsed and when so directed by 
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the Engineer. The specified time period for trench settlement shall be the period 

between Nov. 15th and April 15th as a minimum. Roads with trenches excavated and 

backfilled prior to Nov. 15th shall not be paved with permanent base course and top 

course until April 15th of the following year, at the earliest. 

B. The Owner reserves the right to delete any paving items of work from the Contract 

without penalty. 

C. The Contractor shall replace all pavement, markings, curbs, waterways and drives which 

have been removed or damaged during construction operations. Pavement replacement 

shall include satisfactory repair by the Contractor of roadways, curbs, sidewalks, 

driveways and any other surface disturbed by his operations by the same materials as 

removed or as specified herein. Care shall be taken to minimize trench widths in paved 

areas. 

D. The Contractor shall place all bituminous pavement by machine method only unless 

otherwise permitted by the Engineer. The equipment for spreading and finishing shall be 

mechanical, self-powered pavers, capable of spreading and finishing the pavement true 

to the established line, grade, width and crown. The pavement shall be placed and 

compacted only at such times as to permit the proper checking by the Engineer. Paving 

boxes shall be of proper size to allow paving the excavated trenches. 

E. Hand methods of placing bituminous pavement will be permitted only for particular 

locations in the work where because of irregularity, inaccessibility or other unavoidable 

obstacles mechanical spreading and finishing cannot be performed. 

F. Exercise extreme care in the removal of pavement so that pavement will not be 

unnecessarily disturbed or destroyed. Mechanically cut pavement to be cut to a straight 

line, unless otherwise directed by the Engineer. 

3.02 SUBBASE COURSES AND SUBGRADE 

A. After the subgrade has been shaped to line, grade, and cross section, it shall be 

thoroughly compacted. This operation shall include any required reshaping and wetting 

to obtain proper compaction. All soft or otherwise unsuitable material shall be removed 

and replaced with suitable material from excavation or borrow. The resulting area, and 

all low sections, holes, or depressions shall be brought to the required grade with 

approved material and thoroughly compacted. Refer to Section 31 00 01 for compaction 

requirements. 

B. Subbase courses shall be constructed to the depths and areas shown on the Drawings. 

C. Aggregate subbase courses shall be constructed in accordance with MassDOT 

Standard Specifications, Division II – Construction Details. 
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D. The Contractor shall regrade and recompact the subbase course for installation of 

permanent base and top course pavement in areas which are disturbed during 

construction, and in areas as directed by the Engineer. 

E. After the subbase course has been rolled to the required grade, any broken or irregular 

edges of the existing pavement shall be saw cut in straight lines leaving a sound vertical 

face 12- inches back from the edge of the trench or other excavations to accept 

placement of a 12- inch minimum overlap of bituminous base course pavement on 

undisturbed material. 

F. The edges of the existing pavement shall receive an application of a cut-back asphalt so  

that the new pavement material may be properly bonded to the existing. 

3.03 BITUMINOUS PAVEMENT 

A. Bituminous base course and top course pavement for all roads, driveways and parking 

areas shall be constructed in accordance with the MassDOT Standard Specifications, 

Division II – Construction Details. 

B. Temporary Pavement 

1. Temporary pavement shall be placed in areas where test pits or exploratory 

excavations occur in paved areas, where shown on the Drawings, and as directed 

by the Engineer. 

2. The Contractor shall place temporary pavement the full width of the excavation 

within the same week of the trench being backfilled unless otherwise directed by 

the Engineer. 

3. Temporary pavement shall be repaired as necessary to maintain the surface of the 

pavement until replaced by the permanent pavement. If points of settlement or 

holes appear in the temporary pavement, the Contractor shall repair the same 

within 24 hours of notification by the Engineer. 

4. After the specified time period for trench settlement has elapsed and when so 

directed by the Engineer, the Contractor shall remove and dispose of the 

temporary pavement, cut the trench edges and regrade the base course for 

installation of the permanent pavement. 

C. Full Width Permanent Pavement Overlay 

1. When ordered by the Engineer, the Contractor shall furnish a full width overlay 

from curb to curb or edge of traveled way to edge of traveled way as shown on the 

Drawings. The overlay shall be completed after the roadway has been in place for 

one freeze/thaw cycle, unless otherwise ordered by the Owner. 

2. Work shall include: 
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a. At the overlay limits, mechanically grind (cold-plane) a joint in the existing 

pavement to provide overlap of base course on undisturbed material as 

shown on the Drawings. Place a 6” wide strip of emulsified asphalt at all 

joints. 

b. Remove all temporary paving and existing paving within the cut limits of the 

trench repair area. 

c. All driveways shall be mechanically ground (cold planed) or saw cut prior to 

installation of pavement overlays. Feathering will not be acceptable. Place a 

6” wide strip of emulsified asphalt at all joints. 

d. The trench shall be shimmed as required to remove all settlement. Shimming 

shall be considered subsidiary to the overlay item unless otherwise noted. 

e. The Contractor shall mechanically sweep the entire roadway prior to 

placement of the overlay. 

f. Contractor shall be responsible for raising all utility covers and boxes prior to 

placement of the overlay. The final elevation of the fixtures shall be ¼” below 

the final pavement elevation. 

g. The full width permanent pavement overlay shall consist of hot bituminous 

concrete wearing course over the existing pavement and trench repair base 

course. 

h. After placement of the overlay, the Contractor shall pour a bead of emulsified 

asphalt in all tie-in joints and cover with a layer of sand. 

3.04 EMBANKMENT 

A. The embankment shall be constructed in accordance with Section 31 00 01 – Earthwork.  

3.05 ASPHALT CONRETE PAVEMENT PHASING 

A. Contractor shall be responsible for phasing the placement of asphalt concrete pavement 

sections and courses to account for individual construction activities, the construction 

traffic volume, and vehicle loading expected throughout construction activities. The 

placement of asphalt concrete pavement shall also be phased so the aggregate base 

course, once installed, is not exposed to freeze/thaw cycles.   

3.06 CONCRETE CURB AND GUTTER AND SIDEWALK 

A. The expansion joint filler for concrete curb and gutters shall be cut to conform with the 

cross section of the curb. Expansion joints shall be spaced at intervals of not more than 

50 feet. Formed control joints shall be installed at intervals not exceeding 10 feet. 

(Expansion joints can placed at intervals of 45 feet and control joints at 15 feet if curb 
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and gutter is machine placed.) Depth of joint shall be 1/3 the thickness. Curved forms 

shall be used where radii are indicated; straight segments shall not be permitted. Upon 

removal of the forms, exposed curb faces shall be immediately rubbed down to a smooth 

and uniform surface. No plastering shall be permitted. 

B. Concrete sidewalks shall include contraction joints between each panel of sidewalk and 

when sidewalk width exceeds 6-feet, longitudinal contractions joints shall be placed as 

required. Additionally, ½" expansion joints and sealer shall be placed at a maximum 

spacing of 50-feet of sidewalk. ½" expansion joint material and sealer shall also be 

where sidewalks abut and rigid structure or curb and gutter. 

3.07 UNDERGROUND UTILITY LINES 

A. Where an underground utility line is beneath the new roadway, the backfilling shall be 

carried out with special care, and the final consolidation shall be accomplished by a 

vibratory roller. Construction of the roadway over the trench shall be deferred as long as 

practicable. 

3.08 JUNCTION WITH OTHER PAVING 

A. Where new asphalt concrete pavement abuts existing asphalt concrete pavement, the 

existing pavement shall be cut back to insure obtaining the specified compaction of the 

new pavement courses and interlocking adjoining courses. Existing subbase courses 

shall be cut back from the subgrade level of the new pavement on a one-on-one slope 

into the existing pavement, and the asphalt courses of the existing pavement shall be 

removed for an additional 6-inches back from the slope. The edge of the existing asphalt 

courses shall be saw cut straight and true. The faces between new and existing asphalt 

courses shall receive an application of tack coat. 

B. Where new rigid concrete pavement abuts existing rigid concrete or asphalt concrete 

paving, the existing paving shall be saw cut straight and true. An expansion joint of a 

1/2-inch minimum thickness with filler material and sealant shall be placed between the 

new concrete pavement and the existing rigid concrete or asphalt concrete paving. 

3.09 FIELD QUALITY CONTROL 

A. Thickness and Surface Tolerances: 

1. Bituminous pavement courses shall be tested in-place for compliance with 

compacted thickness and surface tolerance requirements. 

2. Contractor shall repair or remove and replace unacceptable pavement and retest 

as directed by the Engineer, all at no additional cost to the Owner. 

3. Testing, tolerances and replacement shall be as specified in MassDOT Standard 

Specifications. 
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4. In-place testing shall be scheduled and made by a testing laboratory experienced 

and certified to complete the testing required. 

B. Compaction: Refer to Section 31 00 01. 

C. Protection: Protect completed work with barricades or other devices as approved by 

Engineer so that no damage occurs as a result of subsequent construction operations. 

Repair damages or other irregularities to satisfaction of Engineer, at no additional cost to 

the Owner, before final acceptance by the Engineer. 

D. Guarantee: During the one year correction period, the Contractor shall maintain the 

surfacing and shall promptly fill any depressions and holes that may occur so as to keep 

the surfacing in a safe and satisfactory condition for traffic. Fill material shall be in 

compliance with these Specifications. 

END OF SECTION 
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SECTION 32 11 00 

SURFACE RESTORATION 

PART 1 – GENERAL 

1.01 THE REQUIREMENT 

A. Provide all labor, equipment, and materials necessary for final grading, topsoil 

placement, and miscellaneous site work not included under other Sections but required 

to complete the work as shown on the Drawings and specified herein. 

1.02 DESCRIPTION OF WORK 

A. All soil mix components shall be tested and approved prior to incorporation into blended 

soil mixes. 

B. Provide adequate quantities of all soil mix materials to attain, after compaction and 

natural settlement, all design-finished grades. 

C. Sustainable Design Requirements 

D. Regional Materials:  Soil shall be extracted within 250 miles of the project site. 

1.03 RELATED WORK SPECIFIED ELSEWHERE 

A. Section 31 00 01 – Earthwork 

B. Section 31 25 00 – Erosion and Sedimentation Control 

C. Section 32 90 00 – Planting  

1.04 REFERENCES 

A. ASTM International (ASTM) Standards 

1. ASTM D1556—Standard Test Method for Density and Unit Weight of Soil in Place 

by Sand Cone Method 

2. ASTM D1557—Standard Test Methods for Laboratory Compaction Characteristics 

of Soil Using Modified Effort (56,000 ft-lbf/ft3 (2,700 kN-m/m3)) 

3. ASTM D3385—Standard Test Method for Infiltration Rate of Soils in Field Using 

Double-Ring Infiltrometers 

4. ASTM D4318—Standard Test Methods for Liquid Limit, Plastic Limit and Plasticity 

Index of Soils 
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5. ASTM D6938—Standard Test Method for In-Place Density and Water Content of 

Soil and Soil-Aggregate by Nuclear Methods (Shallow Depth) 

6. ASTM F1647—Standard Test Methods for Organic Matter Content of Athletic Field 

Rootzone Mixes   

B. The Northeast Coordinating Committee for Soil Testing 

1. NEC-1012—Recommended soil testing procedures for the Northeast United 

States, Northeastern Regional Publication Number 493 

1.05 SUBMITTALS 

A. Samples of Soil Mix Components  (1-pound package each): 

1. Topsoil—offsite imported material 

2. Topsoil—stripped from site 

3. Compost 

B. Test Results for Soil Mix Components (written report for each bulk component): 

1. Topsoil—offsite imported material 

2. Topsoil—stripped from site 

3. Sand 

4. Compost 

C. Test Results for Blended Soil Mixes 

D. Sources and Manufacturers List: Submit a full list of sources and manufacturers of soil 

mixes, including component materials and soil amendments. 

1.06 QUALITY ASSURANCE 

A. Testing shall be carried out by a Massachusetts Department of Agriculture Resources 

(MDAR) testing laboratory. 

B. Engineer’s approval of the testing laboratory shall be obtained by the Contractor before it 

is given any work of this Section. 

C. Contractor shall be responsible for timely submittal of samples to the testing laboratory. 
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D. Each test shall be carried out using the categories and sieve sizes as specified herein.  

Failure to include any of the required criteria will be sufficient cause for rejection of the 

test. 

E. Each test report shall include the following information: 

1. Project title 

2. Name of Contractor 

3. Name of material supplier or location where material is extracted from 

4. Testing laboratory name, address and telephone number 

5. Type of test 

6. Date of test  

7. Test results, including identification of deviations from acceptable ranges.  

F. Each sample shall be tested, as applicable, for the following: 

1. Mechanical analysis:  Sieve method, using sieve sizes specified. 

2. pH should be measured according to Recommended Soil Testing Procedures for 

the Northeastern United States (NEC-1012).  Where soil will be used to support 

plant growth, lab analysis results must include corrective recommendations. 

3. Organic matter content:  Percentage of oven-dry weight of soil, determined by loss 

on ignition of moisture-free sample, in accordance with Method A of ASTM F1647. 

4. Electrical conductivity (soluble salts): Test by saturated paste method in 

deciSiemens per meter (dS/m). 

5. Soil Fertility Analysis: Analysis for available macronutrients including, at a 

minimum, phosphorus and potassium in parts per million according to methods as 

specified in NEC-1012.  Test methods and fertility recommendations must be 

included with results.  

G. Chemical Analyses shall be performed by a testing laboratory certified by Massachusetts 

State. 

H. The Engineer may take and analyze at any time, such additional samples of materials as 

deemed necessary for verification of conformance to specification requirements.  

Contractor shall furnish samples for this purpose upon request and shall perform testing 

as requested at no additional cost. 
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I. No component bulk material for soil mix shall be used or blended into a mix, until test 

reports have been received and approved by the Engineer.  As necessary, make any 

and all soil mix amendments and resubmit test reports indicating amendments, until 

approved. 

J. Comply with all rules, regulations, laws and ordinances of local, state and federal 

authorities having jurisdiction.  Provide labor, materials, equipment and services 

necessary for work to comply with such requirements at no additional cost. 

1.07 DELIVERY, STORAGE, AND HANDLING 

A. Stockpiles 

1. Contractor shall employ all means necessary for stockpile maintenance to prevent 

unstable, noxious or anaerobic conditions including, but not exclusive to, 

temperature monitoring, planting, stockpile repacking, and runoff control. Each 

stockpile of bulk materials and soil mixes shall not exceed 50 cubic yards, and 

shall be no more than 6 feet in height, to prevent anaerobic conditions within the 

piles. 

2. All stockpiled materials shall be adequately handled as required in Section 31 00 

01 – Earthwork. 

PART 2 – MATERIALS 

2.01 TOPSOIL 

A. Topsoil – Offsite Imported Material 

1. Imported topsoil or soil blends may not be mined from soils defined by the Natural 

Resources Conservation Service as prime farmland, unique farmland, or farmland 

of statewide importance.  Imported topsoil shall be: 

a. Of uniform quality, free from hard clods, stiff clay, hardpan, sods, roots, 

chips, sticks, partially disintegrated stone, cement, ashes, slag, concrete, tar 

residues, tarred paper, boards, or any other undesirable material. No topsoil 

shall be delivered in a frozen or muddy condition.       

b. Free from refuse, material toxic or otherwise deleterious to plant growth, 

seeds, or other viable propagules of invasive plants.  Construction and 

demolition debris as classified under 6 NYCRR Part 360, other than 

uncontaminated land clearing debris, shall not be used to amend topsoil. 

c. Free of stones over 1 ½ inches in diameter, and will have less than 10 

percent gravel. 
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2. Topsoil shall conform to the following requirements: 

a. pH 5.5 to 7.0 

b. Organic content 4 - 6%  

3. Topsoil shall conform to the following mechanical analysis: 

 

Sieve Size Percent Passing 

1" 100 

1/4" 90 - 99 

# 10 80 - 100 

# 40 40 - 60 

# 60 40 - 60 

# 100 10 - 30 

# 200 10 - 20 

4. Topsoil shall not contain hazardous waste, petroleum spills or other chemical 

releases, or industrial waste.  Any shipment of topsoil that does not meet this 

requirement will be rejected by the Engineer and shall not be brought on site. 

5. Topsoil being brought on site shall be sampled and must meet the definition of 

Common Fill as defined in Section 31 00 01 – Earthwork. Topsoil to be used in 

ecologically sensitive sites (e.g., wetlands) shall meet the soil cleanup objectives 

for the protection of Ecological Resources, unless otherwise approved. See 

Section 31 00 01 – Earthwork. 

B. Topsoil - Stripped from Site  

1. Reuse of topsoil stripped from site shall be used for this work when feasible, 

provided it meets: 

a. All the requirements of physical properties for imported topsoil as specified 

hereinbefore; and 

b. The requirements for beneficial use of excavated soil as specified under 

Section 31 00 01 – Earthwork. 

2.02 COMPOST 

1. Compost shall conform to Section 32 90 00 –Planting. . 
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2.03 SOIL AMENDMENT MATERIALS 

A. Fertilizers shall not be used unless a soil test indicating a need for soil amendment is 

provided.  Recommended materials below may not be used except where they fulfill 

amendment requirements.  Where authorized for use in the Contract Documents, or by 

written direction of the Engineer, Soil Amendment Materials shall have the following 

compositions: 

1. Soil Fertility Analysis: Available macronutrients including Phosphorus and 

Potassium should be adequate to support the intended plant community.  

Available macronutrients shall not be at excessive levels that could potentially 

impair plant growth or impact water quality. The determination as to whether 

available nutrients are low, optimum, or excessive shall be made and reported by 

the soil testing laboratory based on extraction and test methods used. 

a. Only when soil analysis indicates a need and if approved in advance by the 

Engineer, apply commercial fertilizer and uniformly work in to top one inch of 

seedbed.  The rate of application shall be determined by soil analysis. 

b. Do not apply superphosphate except where specifically indicated and as 

approved by the Engineer.  Where required, uniformly work in to top one 

inch of seedbed. The rate of application shall be determined by soil analysis. 

2. In addition to obtaining the Engineer’s approval of the type(s) and N-P-K (Nitrogen-

Phosphorus-Potassium) analyses of soil amendment materials, proposed based 

on soil test results, the Contractor shall meet the following requirements: 

a. Bonemeal:  Shall be finely ground. 

b. Commercial Fertilizer:  A minimum of 50% of the nitrogen shall be derived 

from organic sources. 

c. Controlled-release Fertilizer:  Shall be in granular form . 

3. Limestone:  Shall be granular limestone, produced from Dolomitic limestone 

specifically for use in planting, with a minimum of 88% of calcium and magnesium 

carbonates, conforming to the following requirements: 

 

Sieve Size Percent Passing 

# 10 100 

# 20 90 minimum 

# 100 60 minimum 
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a. Only when chemical analysis indicates a need and where approved by the 

Engineer, apply ground limestone and uniformly work in to top one inch of 

seedbed.  The rate of limestone application shall be dependent on the pH of 

the soil, as determined by chemical analysis, and shall be as follows: 

 

pH of Soil Rate: Pounds/1000 Square Feet 

5.0 to 5.5 100 

5.5 to 6.0 50 

6.0 to 6.8 25 

over 6.8 0 

4. Sulfur:  Lower pH if required, by use of elemental sulfur product.   

a. Peat moss or copper sulfate may not be used to lower pH. 

5. Mycorrhizal Fungi Inoculant 

a. Mycorrhizal Fungi Inoculant shall conform to Section 32 90 00—Planting. 

6. Water Retention Additive 

a. Water Retention Additives for tree plantings shall be a granular 

polyacrylamide polymer of a potassium base and not a sodium base that 

slowly releases moisture into the root zone. 

7. Herbicides and Pesticides shall be in compliance with the guidelines of MassDEP 

for determining whether a pesticide or herbicide is prohibited by the Law. 

2.04 LAWN MIX 

A. Lawn Mix for all sodded, seeded and hydroseeded lawn areas, shall conform to the 

following requirements: 

1. Organic Matter: 4.5 % minimum 

2. pH: 6.0 to 7.0 

3. Electrical Conductivity (soluble salts): 0.7 to 4.0 dS/m  

B. Mix shall consist of the following proportions by volume: 

1. Six parts topsoil 

2. Two parts compost 

La
st

 M
od

ifi
ed

: 0
2/

28
/2

02
4 

at
 1

0:
41

A
M

 E
S

T



 

 

90398-004/February 2024 32 11 00-8  Surface Restoration 

3. Two parts sand 

C. The following items shall be added to the above mix if specified in contract drawings or 

approved in writing by the Engineer based on lab recommendations from soil lab tests 

submitted by the Contractor: 

1. Five pounds bonemeal per cubic yard of soil mixture. 

2. One pound commercial fertilizer per cubic yard of soil mixture. 

3. One pound controlled release fertilizer per cubic yard of soil mixture. 

4. Two pounds water absorbent polymer per cubic yard of soil mixture, or as 

recommended by manufacturer. 

5. Ground limestone as required for specified pH 

PART 3 – EXECUTION 

3.01 FINAL GRADING 

A. Following approval of rough grading the subgrade shall be prepared as follows: 

1. For riprap, bare soil 24 inches below finish grade or as directed by Engineer. 

2. For topsoil, scarify 2-inches deep at 6 inches below finish grade. 

3.02 TOPSOIL PLACEMENT 

A. Topsoil shall be placed over all areas disturbed during construction under any contract 

except those areas which will be paved, graveled or rip rapped. 

B. Topsoil shall be spread in place for lawn and road shoulder seed areas at a 6-inch 

consolidated depth and at a sufficient quantity for plant beds and backfill for shrubs and 

trees. 

C. Topsoil shall not be placed in a frozen or muddy condition. 

D. Final surface shall be hand or mechanically raked to an even finished surface to finish 

grade as shown on Drawings. 

E. All stones, roots over 4-inches,rubbish, and other deleterious materials shall be removed 

and disposed of. All disposals off-site shall be in complete accordance with rules and 

regulations of the authorities having jurisdiction and requirements of this Contract. 

 

END OF SECTION 
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SECTION 32 31 13 

STEEL FENCING 

PART 1 – GENERAL 

1.01 THE REQUIREMENT 

A. The Contractor shall furnish and install steel fencing, posts, gates, etc., where shown on 

the Drawings and in compliance with these Specifications. 

B. Fencing shall be of the chain link type. The 6-foot high fabric shall clear the final grade 

by 3 inches. All components which are to be galvanized shall be hot dipped galvanized, 

coating to be 1.8 ounces per square foot of surface. Alternate coatings which employ a 

zinc coating of less than 1.8 ounces per square foot are not acceptable. 

1.02 RELATED WORK SPECIFIED ELSEWHERE 

A. Section 03 30 00 – Cast-in-Place Concrete 

B. Section 28 13 00 – Access Control System 

C. Section 28 23 00 - Video Surveillance System 

1.03 SUBMITTALS 

A. Shop Drawings shall be furnished in accordance with Section 01 33 00 – Submittal 

Procedures. 

PART 2 – PRODUCTS 

2.01 CHAIN LINK FABRIC 

A. Fabric shall be 9-gauge aluminum coated wire woven in a 2-inch diamond mesh 

conforming to ASTM A491. Top and bottom selvage to have a barbed finish. Minimum 

weight of coating shall be 0.40 ounce per square foot of wire surface. The coated wire 

shall have a minimum tensile strength of 80,000 lbs. per square inch. 

B. Install fabric 3 inches above ground level. Fence shall be stretched tight and securely 

fastened to posts at points spaced 12 inches apart maximum. 

2.02 POSTS 

A. Posts and rails shall be galvanized standard weight pipe conforming to the requirements 

of ASTM F1083. 
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90398-004/February 2024 32 31 13-2 Steel Fencing 

1. Line Posts: Line posts shall be Schedule 40, 2-7/8 inch O.D. galvanized pipe with 

minimum bending strength of 201 pounds under a 6-foot cantilever load. Line 

posts shall be spaced at a maximum 10-foot O.C. 

2. Terminal Posts: All end, corner, intermediate, and pull posts and gate leaves 6'0" 

wide and less shall be 3-½ inch O.D. galvanized Schedule 40 pipe with minimum 

bending strength of 381 pounds on 6-foot cantilever load. Gate posts for gate 

leaves shall be Schedule 40 pipe complying with ASTM F1083 of diameters as 

follows: 

 

Gate Leaf Width Pipe O.D. Weight per Ft. 

0' to 6' 3-1/2" 9.11 lbs. 

Over 6' to 13' 4" 10.79 lbs. 

Over 13' to 18' 6-5/8" 18.97 lbs. 

Over 18' 8-5/8" 24.7 lbs. 

2.03 TENSION WIRE 

A. Top and bottom tension wire shall be No. 7 gauge aluminum coated steel wire. Fabric 

shall be securely tied to tension wire at intervals not to exceed 24-inches. 

2.04 POST TOPS AND BARBED WIRE SUPPORTS 

A. Gate, end, corner and line post tops shall be malleable iron or pressed steel and shall be 

hot dipped galvanized conforming to ASTM A153. 

B. Extension arms for supporting the three (3) strands of barbed wire for line posts shall be 

of pressed steel with malleable iron base, or solid aluminum alloy castings.  

C. Angles for line post extension arms shall be approximately 45 degrees from the vertical 

and the top slot for barbed wire shall be a minimum of 12 inches above the fabric and a 

minimum of 10 inches from the fence line. 

2.05 BRACES AND TOP RAILS 

A. Braces shall be 1.66-inch O.D., Schedule 40 galvanized pipe with minimum vertical 

bending strength of 202 pounds on 10-foot span. 

B. Brace rails shall be provided at all terminal posts, located between the top and grade 

lines and extend from the terminal post to the first adjacent post. Braces shall be 

securely fastened at both ends. Brace ends for receiving brace rails shall be malleable 

iron or castings of 356.0 (formerly SG70A) alloy, or equivalent of ASTM B26 or B108.  
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C. Truss and stretcher bands shall be 1/8-inch x 7/8-inch pressed steel, supplied with 

carriage bolts and nuts. Bolts shall be 5/16-inch by 1 1/4-inch. Truss rods shall be 

3/8-inch nominal diameter. 

2.06 FABRIC TIES 

A. Wire ties shall be pre-formed 0.148-inch diameter (9 gauge) aluminum. Flat band type 

ties shall be 1100-H18 or 3003-H14, .064-inch thick by 1/2-inch wide.  

B. Hog rings for attaching tension wire to fabric shall be 0.105-inch diameter, Alloy 

1100-H14. 

2.07 GATES 

A. Gate frames shall be made of 2-inch O.D. ASTM F1083 pipe, 2.72 lbs. per foot hot 

dipped galvanized. Fabric shall match fence. Gate frames shall be welded or assembled 

with riveted corner castings. Gate frames shall be equipped with 3/8-inch diameter 

adjustable truss bars. Hinges shall be ball and socket. 

B. Gate shall be equipped with positive latching device with provision for padlocking. 

Personnel gates shall be minimum 36-inch clear opening. 

 

2.08 SLIDING GATE 

A. Sliding gates shall be cantilever type of the same height as adjacent fence. Gate shall be 

constructed of 2-1/2-inch O.D. Schedule 40 pipe 2-inch O.D. braces. Unit shall be similar 

in construction to swing gates. 

B. The main entrance gate shall be a double slide cantilever type gate with electric gate 

operators and vehicle detector loops for automatic operation. 

C. The truck entrance gate shall be a single cantilever type gate with electric gate operator 

and vehicle detector loop for closing operation. 

D. Gate Operators shall be heavy duty rated for high frequency commercial installation. 

Motors shall be 1 HP minimum, 480V, 3-phase. 

E. Card Reader shall be provided per Section 28 13 00 Access Control System. 

1. Intercom shall provide full two-way communication between the gate and the 

Administration Building control room and reception room. Intercom speaker at the 

gate shall be pedestal mounted adjacent to the card reader. Intercom speaker in 

the reception room shall be wall-mounted adjacent to remote push button for gate 

operation. Intercom speaker and remote push button in control room shall be 

mounted in control console by distributed control system contractor. Speaker and 

push button shall be provided by General Contractor. 
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2. Operation of the gate shall be as follows: 

a. Entrance: A driver or pedestrian can open the gate from the card reader 

device. The gate shall also be opened manually from the remote push button 

located in the reception room or control room. The gate shall subsequently 

close automatically after the vehicle passes through the gate and energizes 

the inside detector loop, or after an adjustable 0-3 minute time delay located 

at the operator controls. Should the gate encounter an obstruction during the 

closing cycle, the gate shall automatically reverse to the open position and 

the timer reset to full cycle. Auxiliary contacts shall be provided as required 

to receive gate open command signals from the loop detectors, card reader 

system, or the remote push buttons.  

b. Exit: The inside loop detector shall open the gate automatically as a vehicle 

approaches. The gate shall close automatically when the outside loop 

detector is energized or after an adjustable 0-3 minute time delay.  

3. The gate shall be furnished complete with all operating controls by the fence 

supplier. Loop detectors shall be installed as directed by the Engineer including 

interconnecting wiring to the gate operating controls. Power control and intercom 

wiring shall be furnished and installed to provide a complete operational system. 

4. The 480-volt, 3 phase power shall be provided to the gate control unit under 

Electrical Constractor. Gate control unit shall be complete with all necessary 

transformer for 24-volt dc control power and intercom power. 

5. Intercom cable shall be furnished under General Construction and installed under 

Electrical Construction. 

6. All connections, start-up and check out shall be under General Construction. 

PART 3 – EXECUTION 

3.01 INSTALLATION 

A. All line posts shall be spaced equidistant in the fence line on a maximum of 10-foot 

centers. Posts shall be set plumb in concrete bases as detailed on Drawings. The top of 

the posts shall be brought to a smooth grade line. The wire fence shall be set accurately 

to line and grade and shall be plumb. 

B. End, corner, pull or intermediate posts shall be placed in the following locations: corners; 

changes in direction; abrupt changes in grade; intervals no greater than 500 feet in the 

fence line. Each end or gate post shall have one brace assembly and each corner or 

intermediate post shall have two brace assemblies. 

C. Horizontal braces shall be provided at all terminal posts, corner posts, and intermediate 

posts as shown on the Contract Drawings and shall extend from the above-mentioned 
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90398-004/February 2024 32 31 13-5 Steel Fencing 

posts to the first adjacent line posts. Braces shall be securely fastened to the line posts 

by brace ends and brace bands and to the terminal posts by approved rail end 

connectors. Diagonal brace rods shall be trussed from the brace end on the line post 

back to the terminal post, corner post or intermediate post and fastened to it by an 

approved connector. 

3.02 POST FOUNDATIONS 

A. Post holes shall be in true alignment and of sufficient size to provide a permanent 

foundation of concrete. Holes shall be well centered on the posts. A minimum diameter 

of 24 inches shall be required for all posts. 

B. Post foundations shall be carefully rodded or tamped into place. The top of concrete 

shall extend 2 inches above ground line and shall be neatly troweled and leveled up 

from edges to the posts so as to have a pitch outward in all directions. 

C. No materials shall be installed on the posts, nor shall any load be applied to the posts 

within 3 days after the individual post foundation is completed. 

D. All concrete shall be Class "B" in conformance with Section 03 30 00 – Cast-in-Place 

Concrete. 

3.03 RESETTING OF EXISTING FENCE 

A. Where shown on the Drawings that resetting of existing fence is required, the fence, 

after resetting, shall be in a condition that is equal to or better than before the fence was 

removed.  

B. The Contractor shall replace any of the fence components which have been 

unnecessarily damaged by him. 

3.04 TEMPORARY FENCING 

A. The Contractor shall furnish and install all temporary fencing and appurtenances as 

shown on the Drawings or as required during construction to adequately secure the site 

prior to installation of the permanent fence. 

END OF SECTION
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SECTION 32 90 00 

PLANTING 

PART 1 – GENERAL 

1.01 THE REQUIREMENT 

A. The CONTRACTOR shall furnish and install all plant and seed materials as shown on 

the Contract Drawings and described in the Specifications.  The work shall include but is 

not limited to labor, equipment, and materials necessary for final grading, topsoiling,  

planting, seeding, plant salvage, deer exclusion, goose exclusion, and miscellaneous 

Site work not included under other Specifications, but required to complete the work as 

indicated on the Drawings and specified herein. Under this Section, all areas of the 

project site disturbed by excavation, materials storage, temporary roads, etc., shall be 

reseeded as specified herein. 

1.02 RELATED WORK SPECIFIED ELSEWHERE 

A. Section 01 33 00 – Submittal Procedures 

B. Section 31 10 00 – Clearing, Grubbing, and Site Preparation 

C. Section 31 00 01 – Earthwork 

D. Section 31 25 00 – Erosion and Sedimentation Control 

E. Section 32 11 00 – Surface Restoration 

F. Section 33 46 00 – Bioretention Cell 

1.03 REFERENCE SPECIFICATIONS, CODES, AND STANDARDS 

A. Without limiting the generality of the other requirements of the Specifications, all work 

herein shall conform to the applicable requirements of the following documents. All 

referenced Specifications, codes, and standards refer to the most current issue available 

at the time of Bid. 

1. Size and Grading Standards: Plants shall conform to the current edition of the 

American Association of Nurserymen, Inc. “American Standard for Nursery Stock 

(ANSI Z60.1) 

2. Plant Nomenclature: Confirm to the latest edition of the American Joint 

Committee on Horticultural Nomenclature, Standardized Plant Names (Published 

by Mount Pleasant Press J. Horace McFarland Company, Harrisburg, PA.) 
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3. USDA Plant Database (http://plants.usda.gov/java) and USDA Plant Hardiness 

Zone Map (http://planthardiness.ars.usda.gov/PHZMWeb/) 

4. Tree Care Industry Association (TCIA) Standards, American National Standard 

for Tree Care Operations – Tree, Shrub and Other Woody Plant Management – 

Standard Practices, ANSI A300, current edition. 

1.04 SUBMITTALS 

A. All Submittals shall be in accordance with the produces and requirements set forth in 

Section 01 33 00 – Submittal Procedures. 

B. At the beginning of the Contract Period the Contractor shall submit a Statement of 

Qualifications for the landscape subcontractor.  Qualifications shall show experience in 

the installation of landscape work of a similar type and scale to this project within the last 

six (6) years. 

C. Statement of Qualifications for the landscape subcontractor shall consist of the following 

information: 

1. Company name and address 

2. Number of years in business under this name 

3. Number of current full-time, part-time, and seasonal employees 

4. Estimated number of employees intended for this Project 

5. Current workload:   

a. Name and address of current projects 

b. Types and dollar amount of work for which landscape subcontractor is 

responsible in each current project 

c. Estimated completion date for each current project 

6. References for three (3) projects completed within the last six (6) years, which 

are similar in scope to this Project, including the following information for each 

project: 

a. Name and address of project 

1) General description of work 

2) Dollar amount of landscape work performed 

3) Dates landscape work was started and completed 
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7. Verified contact information for at least one (1) representative of the owner or 

prime construction contractors in each project: 

a. Name,  

b. Mailing address,  

c. E-mail address, and  

d. Telephone numbers (Office and Direct). 

8. Contact information similar to above for at least one (1) representative of the 

Architect, Engineer, Landscape Architect, or other representative of the designer 

or construction manager for each project given as reference.h. ISA or MCA 

Certified Arborist Credential which is required to perform all tree pruning and 

oversee all tree installations.  

D. Plant Material: 

1. Planting Schedule: 

a. The Contractor shall submit the proposed planting schedule at least 180 

calendar days prior to the commencement of any landscaping work, indicating 

dates for each type of landscaping work during normal seasons. Once the 

schedule has been accepted by the Landscape Architect, dates shall only be 

revised as approved in writing by the Landscape Architect and after the 

reasons for delay have been documented. 

b. Furnish the following at least sixty (60) days prior to the commencement of any 

landscaping work: 

1) Detailed Schedule of Values including prices for each species, size 

and source of supply provided in accordance with the Planting 

Schedule on the Contract Drawings 

2) Nursery/Grower location information including address, distance from 

project site, phone number and website. Nurseries must specialize in 

the growing and cultivating of the plants specified with a minimum of 

three (3) years experience 

3) Nursery(s) State Inspection Certificate(s) for the Current Year 

b. Documentation:   

1) The Contractor shall submit written documentation at least thirty (30) 

days prior to the scheduled start of planting that all approved plant 

material has been ordered and will be supplied as specified.   

La
st

 M
od

ifi
ed

: 0
2/

28
/2

02
4 

at
 1

0:
41

A
M

 E
S

T



 

90398-004/February 2024 32 90 00-4 Planting 

2) In the event that all potential sources have been exhausted and plant 

materials are not available in the season in which they must be 

planted, any substitutions must be approved in writing before 

substitute plants can be ordered.  Failure to procure plants at the 

appropriate time will not serve as a justification for 

substitutions.  Requests for substitutions must be received at least 

thirty (30) days prior to the beginning of planting season. 

c. The Contractor shall submit written notification to the Landscape Architect 

fourteen (14) calendar days in advance of delivery of all plant material and 

shall not proceed with such Work until permission to do so has been obtained. 

The following shall be furnished with each planting material delivery: 

1) Invoice indicating sizes and variety of plant material 

2) Nursery(s) State Inspection Certificate(s) for the Current Year 

3) Labels for each plant or bundles of plants indicating species and 

cultivar name and size 

E. Seed Material: 

1. Seeding must be measured and applied according to rates for Pure Live Seed. 

Seed shall conform to all applicable state and federal regulations and to test 

provisions of the Association of Official Seed Analysts. 

2. Analysis of each seed or hydroseed mix to be used, showing percentage of each 

species, percentage of purity, weed content and germination of seed shall be 

provided sixty (60) days prior to seeding activities for approval. 

3. Manufacturers’ or Vendor’s Product Data and/or Certificates of Analysis for all 

products, soil amendments and fertilizers, including weight for packaged 

material, showing conformance with the specified requirements. 

4. Product data for any proposed herbicides, only if hand weed control methods 

have already been utilized.  Submittal shall include instructions for herbicide 

application, including materials safety data sheets.  

F. Erosion Control Matting: Manufacturers’ product information for erosion control blankets 

or mats, including documentation that products are 100% biodegradable. 

G. Samples:   

a. Mulch:  One (1) pound bag with manufacturer’s certification of content to the 

Landscape Architect. 

b. Compost: No compost shall be delivered until the approval of samples by the 

Engineer, but such approval does not constitute final acceptance.   
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H. Contractor Maintenance and Protection Program: 

1. Submit written schedule of Contractor Maintenance and Protection Program 

proposed for the guarantee period.   

2. The proposed maintenance plan shall be specific to each vegetative type (e.g., 

landscape restoration area, stormwater facilities, turf, etc.)  

3. Schedule shall be in the form of a list of all proposed maintenance tasks, with 

dates showing when each maintenance task will be performed and its frequency 

of occurrence.  

4. Contractor maintenance shall include, but not be limited to, weeding, removing 

invasive species, watering, performing any necessary pruning, maintaining 

wildlife exclusion measures, stakes and tree irrigation bags, mowing, adding 

mulch as necessary, resetting plants, repairing any eroded areas with additional 

soil, reseeding as necessary, mowing, applying any approved fertilizers; 

maintaining and removing temporary protection measures.  

5. Maintenance and Protection Plan shall also include installation and maintenance 

of temporary fences and other measures for protection of vegetation from 

herbivory by wildlife. 

1.05 QUALITY ASSURANCE 

A. Comply with all rules, regulations, laws, and ordinances of local, state and federal 

authorities having jurisdiction. 

B. Procure and pay for permits and licenses required for Work of this Section. Obtain all 

required permits in a timely manner to avoid delays. 

C. Plant Quality 

1. Provide plant material to meet or exceed applicable standards defined by 

American Standard for Nursery Stock (ANSI Z60.1, latest edition) including plant 

names, size, and grading standards. 

2. Plants shall be true and typical of their species or variety with normal habits of 

growth, in accordance with ANSI Z60.1; sound, healthy and vigorous, well-

branched and densely foliated when in leaf, with healthy well developed root 

systems; and free from disease, abrasions of the bark, insect pests, eggs or 

larvae. 

3. Plant species native to the Eastern United States shall be provided unless 

indicated on the Contract Drawings. Non-native species shall not be considered 

as substitutes for native species. 
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4. Native plant material shall be derived from the local genotypes of native plants 

specified to the greatest extent practicable. No plant materials shall be collected 

or harvested from non-nursery areas. 

5. All plants shall be grown in climatic conditions within a two hundred and fifty 

(250) mile radius of the site and not more than one climatic plant zone difference. 

6. Plants shall be free of chlorosis, yellowing, blemished or damaged parts, and no 

use of anti-desiccants. 

7. All plants and all balled and burlapped plants shall be freshly dug; neither heeled-

in nor plants from cold storage will be accepted. All plants shall have been 

transplanted or root pruned at least once in the past three (3) years. 

a. All deciduous trees shall be well-branched.  

b. All evergreen trees shall be heavy and symmetrical. All evergreen trees must 

be free from winter injury.  

c. There shall be no abrasion of the bark, no fresh cuts of limbs over one and one 

quarter (1-1/4) inches which have not completely calloused over. 

d.  A heavy fibrous root system is essential, and all trees shall be well-furnished 

to the ground. 

1) Trees four (4) inches caliper or less shall be calipered six (6) inches 

above ground.  

2) Trees greater than four (4) inches caliper shall be calipered one foot 

above ground.  

1.06 DELIVERY, STORAGE, AND HANDLING 

A. Deliver packaged materials in unopened bags or containers, each clearly bearing the 

name of the producer, the material composition, manufacturers' certified analysis, and 

the weight of the material. 

B. Handle all plant material to prevent injury to trunks, branches and roots: 

1. Do not bend or bind-tie trees in such manner as to damage bark, break branches 

or destroy natural shape. 

2. Do not drop or throw plant material during delivery. Unloading shall be performed 

with appropriate equipment. 

C. Mycorrhizal Inoculants shall be stored in unopened containers in a cool, dry location. All 

containers must be inspected by the Landscape Architect prior to opening. 
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D. Compost storage shall be done as directed by the Landscape Architect. 

1.07 INSPECTION 

A. The Contractor shall coordinate and prepare all delivered materials so that the 

Landscape Architect may be able to inspect all plants, seeding, fertilizer, mycorrhizal 

inoculant, upon arrival at the job site and prior to installation. The landscape architect 

retains the right to further inspect trees for size and conditions of root balls and root 

systems, insects, injuries and latent defects, and to reject unsatisfactory or defective 

material at any time during progress of work. 

B. The Deer Exclusion Fence and Cages shall be maintained and inspected periodically (at 

least once per week), or as directed by the Landscape Architect from time of planting 

through Landscape Guarantee.  Any required repairs shall be made immediately. At the 

end of the Landscape Guarantee the Contractor shall coordinate with the Landscape 

Architect in writing to confirm removal. 

C. The Contractor shall be responsible for all certificates of inspections of plant material 

that may be required by Federal, State or other authorities to accompany each shipment 

of plants.  On arrival, the certificates shall be filed with the Landscape Architect. 

D. Any materials not in compliance with the Contract Drawings and Specifications will not 

be accepted and shall be removed from the work site immediately. 

 

PART 2 – PRODUCTS 

2.01 WATER 

A. The Contractor shall be responsible for furnishing all temporary irrigation equipment, 

installation of temporary irrigation equipment, and water necessary to complete and 

maintain the landscape work. 

2.02 TOPSOIL 

A. Topsoil shall conform to Section 32 11 00 – Surface Restoration.  

2.03 FERTILIZER 

A. Fertilizer shall be a complete commercial fertilizer with components derived from 

commercial sources.  

B. Fertilizer for seeding shall be commercial grade 10-10-10 NPK. 

C. Fertilizer for plantings shall be commercial grade, slow-release (in the specified time 

frame releases and analyses), 5-5-5 NPK. 
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D. Fertilizer for evergreens shall be commercial grade with a higher nitrogen content in the 

NPK ratio (ex.15-5-10 NPK). 

2.04 MYCORRHIZAL INOCULANT 

A. The inoculants for trees and shrubs shall be "Mycor Tree Saver" by Plant Health Care, 

Inc.; Rhizanova Tree Transplant, by Becker Underwood, Inc.; “DIEHARD” by 

Horticultural Alliance; “Mycorrhiza ROOTS soluble”, by Lebanon Turf; “MycoApply 

Endo/Ecto”, by Mycorrhizal Applications, or approved equal. The inoculants shall contain 

fresh, live and viable spores of both endo (VAM) and ecto (Pt) mycorrhizal fungi. 

B. Any Mycorrhizal Inoculants dated eighteen (18) months or more prior to the date of 

intended use shall not be used. Any inoculant that has been in a wet condition shall not 

be used. 

2.05 COMPOST 

A. Compost: Compost shall be commercially or municipally produced and derived from 

organic wastes including sawdust, clean ground wood, leaf and yard residues, and 

biosolids that are compostable in commercial or municipal operation.  

B. The material shall be free of sticks, stone, refuse, materials deleterious to soil structure, 

or any materials toxic or detrimental to plant growth or establishment. The product shall 

be well composted, free of viable weed seeds and contain material of a generally humus 

nature capable of sustaining growth of vegetation. 

1. Compost shall have the following properties: 

Parameters Range 

pH 6.5 – 8.0 

Moisture 
Content 

35% - 55% 

Soluble Salts <4.0 mmhos (dS) 

Particle Size <1.0” 

Organic Matter >20% (dry weight) 

Bulk Density <1300 lbs/cubic 
yard 

Foreign Matter  <1.0% (dry weight) 

C. Certification: Only facilities permitted to compost will be allowed to furnish finished 

compost for use in topsoil.  The certification shall be supplied by the Contractor prior to 

the delivery of any composted biosolids, topsoil containing sewage sludge, or other such 

regulated material to the site. 
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2.06 SEED MIXES 

A. Permanent seed shall be seventy five percent (75%) Pure Live Seed minimum. Weed 

content of seed lots shall not exceed point twenty-five percent (0.25%). All seed mixes 

shall be free of noxious weeds.  

B. Provide fresh, clean, new-crop seed complying with the tolerance for purity and 

germination established by the Official Seed Analysts of North America. Provide seed of 

the species, proportions and minimum percentages of purity, germination, and maximum 

percentage of weed seed.  

C. Material other than pure live seed shall comprise only non-viable seed, chaff, hulls, 

harmless inert matter and shall be free from noxious weeds. Seed shall be mixed before 

delivery and shall consist of the mixture specified and in conformity with the following 

proportions by weight and meeting with the following standards of seed content. 

D. Seed shall have been harvested for planting in the current growing season and shall 

have been packed within the last nine (9) months. 

2.07 ROLLED EROSION CONTROL MATTING (RECMS) 

A. Rolled Erosion Control Matting shall conform to Section 31 25 00 – Erosion and 

Sedimentation Control. 

2.08 MULCHES 

A. Mulch shall be a double-shredded natural forest product of a uniform grade, partially 

decomposed, dark brown in color, free from sawdust, with no additives or other 

treatment. Mulch shall not contain pine needles, pine bark, wood chips, or grass 

clippings. 

B. Size of mulch shall be from five-eighths (5/8) inch to one and a quarter (1-1/4) inch. The 

pH range shall be 5.8 to 6.2.  

C. Mulch sources shall be free of diseases or pest infestations including but not limited to 

the Emerald Ash Borer or Asian Longhorned Beetle. Use of material from any areas that 

have been designed for quarantine of wood products by any state or federal agency is 

strictly prohibited. 

2.09 MATERIALS FOR ANCHORING, STAKING, GUYING 

A. Stakes are straight, sound cedar or oak stakes, two by two and a half (2 x 2-1/2) inch 

diameter or fifty by fifty or fifty by sixty-three millimeter (50 x 50 mm or 63 mm) diameter 

in size. 

B. Tree guys shall be of three quarters (3/4) inch woven polypropylene fabric.  
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2.10 GOOSE EXCLUSION FENCE 

A. The Goose Exclusion Fence shall be constructed to the following parameters: 

1. Five (5) feet tall 

2. Composed of: 

a. Eight (8) feet long notched hardwood stakes 

b. High density UV stabilized polyethylene plastic resin fencing with one-inch 

mesh openings 

1) Tensile strength (min): Eight Hundred and Ninety (890) lbs/ft 

2) Elongation at break: Twenty percent (20%) 

c. One quarter (¼) inch jute or sisal twine 

d. Two (2) inch galvanized roofing nails 

e. One and a half (1-1/2) inch galvanized stables 

f. Ten (10) inch nylon cable ties 

g. Biodegradable flagging tape streamers 

2.11 DEER EXCLUSION FENCE AND CAGE 

A. The Deer Exclusion Fence shall be constructed with the following parameters: 

1. Eight (8) feet tall 

2. Composed of: 

a. Ten (10) feet long metal T-posts 

b. Number Fourteen (14) gauge galvanized wire 

c. Black PVC coated metal mesh with four by six (4 x 6) inch openings  

d. Eight (8) inch locking cable ties 

e. Hog rings 

f. Twelve (12) inch long J-shaped rebar stakes, or similar 

g. Ten (10) feet wide gates 
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h. Biodegradable flagging tape streamers 

B. The Deer Exclusion Cage shall be constructed to the following parameters: 

1. Six (6) feet high minimum  

2. Composed of: 

a. Eight (8) feet hardwood guying stakes 

b. Number Fourteen (14) gauge galvanized wire 

c. Black PVC coated metal mesh with two by four (2 x 4) inch openings  

PART 3 – EXECUTION 

3.01 EXAMINATION 

A. The Contractor shall coordinate its Work with that of other Contractors.  Such 

coordination shall include, but not be limited to: 

1. Location of all underground utility lines and structures 

2. Scheduling of planting operations 

3. Scheduling of maintenance operations 

B. Drainage at tree pits:  If directed by the Landscape Architect, check drainage at tree pits 

prior to planting, by performing percolation tests (in dry weather) as follows: 

1. Dig out planting hole to required depth and fill hole half full of water.  Monitor 

decrease in water level to determine if drainage is appropriate for soil type.  Soils 

in wetter areas will drain more slowly that soils in dryer areas.  

2. If water does not drain adequately from plant pits, amend conditions at tree pits 

and planting beds as required for satisfactory drainage. If topsoil or subgrade has 

been over-compacted by the Contractor’s operations, such as by compaction 

equipment or by allowing vehicles or equipment to pass over the area, the 

Contractor shall remove and replace over-compacted materials at its own 

expense.  

3. Obtain approval of Landscape Architect for proposed amendments.   

4. Do not place trees in pits until approval of drainage conditions by the Engineer.   

C. The Contractor shall be liable for all damage to surrounding areas caused by planting 

operations and shall be required to restore or replace the damaged areas to their original 

condition. 
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D. Contractor is responsible for determining the location of all utilities, by contacting the 

appropriate utility company prior to any planting activities. 

1. Verify that underground utilities and irrigation systems in landscape areas are in 

place, at the proper location, tested (except final irrigation testing) and ready for 

use.  

2. Take proper precautions so as not to disturb or damage sub-surface elements. 

3. Coordinate with other trades. 

4. The Contractor is liable for any damage to such utilities during the course of 

construction and is responsible for making necessary repairs to damaged utilities 

at its own expense.  

E. Approximately one (1) month prior to the expiration of the guarantee period, the 

Contractor shall arrange a site inspection by the Landscape Architect.   

F. At this time, the Landscape Architect will prepare a list of all remedial Work required, 

including plant replacement and maintenance.   

3.02 PREPARATION 

A. Topsoil 

1. For all lawn, meadow areas, planting beds, and areas that are disturbed during 

construction, except those areas which will be paved, graveled or rip rapped, 

topsoil shall be spread evenly upon the previously prepared subgrade as per 

Section 32 11 00 – Surface Restoration. 

2. For all woody plant material, topsoil shall be placed around the rootball to even 

the base of the plants main leader with the soil grade.  All topsoil shall be firmly 

pressed into place to prevent settling and provide support. 

3. The final surface elevation shall be compacted as necessary to provide a firm soil 

surface. Soft areas shall be stiffened by incorporating additional Contractor 

provided general fill or on-site materials. All activities, including but not limited to 

scraping, excavating, grading and planting, must be accomplished using tools, 

equipment, and by hand as necessary to prevent over compaction to the soil 

surface. 

4. Fill, level and re-firm any areas that have subsided to return them to the 

proposed grades indicated on the Drawings. If soil settlement occurs after 

planting, remove the plants and fill to specified grades and replant the materials.  

5. Removal of excess soil shall confirm to Section 31 00 01 – Earthwork. 

a. Grading Allowance:  
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1) Planting beds to be graded to slopes indicated on the Contract 

Drawings. 

2) Slopes: Top and bottom of slopes shall be graded to provide a smooth 

transition between changes in grade. 

6. Fertilizer 

a. The amount of fertilizer used at each plant shall be based on the planning area 

size and manufacturer's instructions. 

b. Fertilizer shall be applied at a rate of four hundred (400) pounds/acre 

throughout the seeded area. Seed shall be watered as recommended by the 

seed manufacturer to achieve specified growth coverage. 

7. Mycorrhizal Inoculant 

a. Mycorrhizal inoculants shall be used in all tree and shrub planting operations in 

all areas receiving topsoil from off-site sources, or stripped topsoil stockpiled 

more than one (1) year. 

b. Trees and shrubs shall incorporate the inoculant into the top eight (8) inches of 

the topsoil mix used in the planting operations as per the manufacturer's 

instructions.  

c. For herbaceous plants, place the inoculant into each planting hole as per 

manufacturer’s application rate. 

B. Work shall not be started until all earthwork in the areas that are to be planted has been 

completed. The Landscape Architect is to be notified in writing of conditions detrimental 

to the proper and timely completion of the work and/or establishment of plant materials.  

1. Within 30 days of final grading, disturbed areas will be permanently stabilized 

with a rapidly growing cover and a minimum of 4-6 inches of organic topsoil and 

a USDA Natural Resources Conservation Service-approved native seed mixture 

will be used in accordance with measures in “Vegetative Practices in Site 

Development: Massachusetts Conservation Guide, Volume II” or other 

acceptable stabilization method to assure long-term stabilization of disturbed 

areas. Maintenance of these areas will assure permanent stabilization and 

precludes any soil erosion and will be the responsibility of the Owner. 

3.03 PLANTING 

A. Planting Season: Plants shall not be installed when ambient temperatures may go below 

35 degrees F or above 85 degrees F or when wind velocity exceeds twenty (20) mph. 

Notify the Landscape Architect before proceeding with any planting operations.   
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1. Deciduous trees and shrubs (except for trees at risk for fall dig hazard which may 

only be planted in the fall if Spring dug): 

a. Spring:  March 1st to May 30th  

b. Fall: October 15th to December 1st  

2. Groundcovers, ornamental grasses and other herbaceous plant material:  

a. Spring: April 15th to June 15th and  

b. Fall: September 1st to November 1st 

3. Evergreen material:  

a. Spring: April 1st to May 15th 

b. Fall: September 1st to October 15th  

B. Locations 

1. All trees, shrubs, and herbaceous plantings shall be laid out as specified in the 

Contract Drawings unless otherwise directed by the Landscape Architect. 

2. All planting locations shall be staked prior to planting by the Landscape Architect. 

3. Place no plantings within two (2) feet of structures, unless otherwise directed. 

C. Trees and Shrubs 

1. Trees and shrubs shall be planted before herbaceous plants to avoid trampling of 

the smaller material.  

2. Planting location to be dug to a depth equal to the depth of the root ball and two 

(2) times the diameter of the rootball. 

3. Tamp soil in six (6) inch layers around root ball. 

4. Plant Removal: 

a. Containers: Cut planting containers on two (2) sides with an approved can 

cutter and remove plant from container.  

b. B&B (trees): Cut twine and remove burlap and wire basket 

c. B&B (shrubs): Carefully remove top 1/3 of burlap. Cut several slits in burlap to 

facilitate root penetration. 
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5. Place plant on a cushion of planting soil mixture and carefully work soil mix 

around roots by hand and puddle with water until the soil mix layers are 

completely saturated. 

6. Set plant on undisturbed solid ground in the center of the area so that the upper 

surface of the root mass is level or slightly higher than surrounding soil to allow 

for settlement. 

7. Only prune dead and crossing branches with the supervision of an ISA certified 

arborist. 

8. Trees shall be placed with the tags facing North. Placing the trees in the same 

orientation to the North as they were grown in the nursery shall serve to limit bark 

sun scald.  

9. Guy and stake street trees immediately after planting, as required by the 

Landscape Architect. Stakes to be installed outside of rootball driven thirty (30) 

inches into the ground. 

a. For deciduous trees, place one stake on side of tree with prevailing winds. 

b. Fasten to polypropylene strap to tree trunk. 

10. Provide a three (3) inch saucer to retain water. Water thoroughly after planting. 

D. Herbaceous and Perennial Planting 

1. Remove all plastic wrap prior to planting. 

2. Roots white and roots through sides and bottom are firmly contained therein. 

3. Recess peat plot one (1) inch below the finished grade. 

4. Install peat pot firm into place with foot. Take care to not deform peat pot. 

B. SEEDING 

A. Seeding Season: 

1. Unless otherwise directed by the Landscape Architect, 

a. Spring: March 15-June 1st 

b. Fall: September 1-October 15 (If construction is completed during mid-

summer, seeding may be done if watering will be provided 

B. Seeding Installation: 
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1. Seed shall be sown by drop seeder evenly at the rates specified in the Contract 

Drawings. All seeding shall be done on dry or moderately dry soil and at times 

when the wind does not exceed a velocity of five (5) miles per hour. 

2. The seed shall be evenly distributed and lightly raked into the top quarter (¼) 

inch of soil.  

3. After seeding and raking lawn and meadow areas, the soil surface is to be rolled 

with an accepted roller weighing at least 200 pounds. 

4. In areas where overseeding of shrubs, trees, and other herbaceous materials are 

to take place, overseeding shall immediately follow shrub, tree, and herbaceous 

species installation.   

5. Maintain, mow, and protect the seeded lawn areas until a uniform stand of grass 

approximately two and a half inches high has been obtained.  

a. Any areas which have been damaged or fail to show a uniform stand of grass 

shall be scarified, reseeded with the original seed mixture, and re-fertilized until 

all the designated areas are covered with the mix specified.  

b. Acceptable seeding will be when 85% coverage of the open area with the 

seeded species has been achieved.   

C. Watering 

1. Seeded areas shall be watered at a minimum of once per week with 

approximately five (5) gallons per square yard, unless otherwise directed by the 

Landscape Architect, until seed has germinated and a uniform stand is obtained.  

2. Provide additional watering during periods of dry weather when required or when 

directed by the Landscape Architect. 

D. Temporary Installation:  

1. Soil stockpiles and cleared and graded areas shall receive oat seed (Avena 

sativa) for temporary stabilization as required during the spring and summer 

months.  

2. Areas requiring temporary stabilization after August shall be seeded with certified 

Canada wild rye (Elymus canadensis). 

3.04 ROLLED EROSION CONTROL MATTING 

A. Install Rolled Erosion Control Matting immediately following seeding operations as per 

Section 31 25 00 – Erosion and Sedimentation Control. All seeding must be covered by 

Rolled Erosion Control Matting same day as installation. 

La
st

 M
od

ifi
ed

: 0
2/

28
/2

02
4 

at
 1

0:
41

A
M

 E
S

T



 

90398-004/February 2024 32 90 00-17 Planting 

3.05 MULCH 

A. Add a three (3) inch layer of mulch to all planted areas unless otherwise indicated.  

B. No mulch shall be placed within six (6) inches of tree trunks or shrub steams. 

3.06 GOOSE EXCLUSION FENCE 

A. Install stakes to be leveled, at least two (2) feet deep into the ground, and one (1) foot 

(minimum) from the edge of wetland plugs. 

B. Fasten fencing to stakes with the metal with staples and nylon cable ties. 

3. Maintain a six (6) inch gap between the ground and fencing 

C. Attach twine to the top of the stakes using the roofing nails. 

D. Alternate twine in and out of fence mesh along the top of the fence mesh, pull taught to 

reduce sagging. 

E. Secure twine to stakes with staples. 

F. Tie flagging tape every six (6) feet along twine that extends over the interior of the cell. 

3.07 DEER EXCLUSION 

A. Deer Exclusion Fence Installation: 

1. Install metal T-posts at least two-feet deep with at least eight-feet of posts at 

least two-feet deep with at least eight-feet of post above ground. Posts should be 

spaced no further than ten-feet apart. 

2. Install 45-degree angle posts at the corners to increase strength. Space posts for 

gate(s) and leave space between fence and plantings as necessary for 

equipment access and maintenance. 

3. String three sections of metal wire – 

a. Start with the top line and secure to posts with locking cable ties. Once all 

three lines are attached, tension the lines using gripples or other locking 

devices. 

b. Top-Line strung precisely eighty-two (82) inches from ground. Hog-rings every 

two (2) feet – one on each side of posts. One square of mesh above top line.  

c. Mid-Line three to four (3-4) feet from ground. Hog rings can be further than two 

(2) feet apart. 
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d. Bottom-Line should be a minimum of twelve (12) inches from the ground. 

Fewer hog rings needed. Four to six (4-6) inches of mesh overlaps ground. 

Rebar stakes equidistant between posts. 

4. Attach metal mesh to posts with locking cable ties and pull taut between each 

post. 

5. Crimp hog rings to the top line every two (2) feet between posts and as close as 

possible to each side of the posts. Place hog rings every three to four (3 to 4) 

feet on the middle and bottom lines. 

6. Stake mesh to the ground with rebar stakes. Use stakes between posts. 

7. Hang flagging tape streamers around entire fence  

8. Attach flagging in an up-and-down zigzag pattern both inside and outside of the 

fence. 

a. Inspect routinely and tighten and repair as needed. 

B. Deer Exclusion Cage Installation 

1. Deer Exclusion Cage shall be large enough encompass all branching without 

deformation to any branches. 

2. Install two (2) eight-feet feet tall hardwood stakes two-feet deep into the ground.  

Six-feet shall remain above grade. 

3. Fasten cage to stakes with three (3) (minimum) eight (8) inch locking cable ties 

per stake – one at top, one in the middle, and one (1) six (6) inches (minimum) 

above the ground. 

4. Secure cage to ground using a minimum of three six (6) inch wire staples. 

3.08 LANDSCAPE GUARANTEE 

A. All plantings and seeding shall have a replacement guarantee for a period of one (1) 

year beginning at the date of acceptance of the Landscape work or the date of 

substantial completion, whichever is later. 

B. For a period of one (1) year, cultivate, weed, mulch, prune, and water all trees, shrubs, 

herbaceous plants, vines, and permanent seeded areas under this Contract.  

C. Replace any plant material which is dead or in a dying condition promptly during the 

normal planting season. 
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3.09 CLEANUP 

A. Removal of excess and unsuitable materials shall conform to  Section 31 00 01 —

Earthwork. 

B. Remove all components of materials for anchoring, staking, guying, deer exclusion 

fencing and cages, and goose exclusion cages at the end of the landscape guarantee 

period, or at the direction of the Landscape Architect. Prior to removal, the Contractor 

must confirm with the Landscape Architect in writing. 

C. All areas shall be kept in a neat, orderly condition at all times. Clean up the entire 

landscaped area to the satisfaction of the Landscape Architect prior to final acceptance. 

END OF SECTION 
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Facilities 

SECTION 33 01 10.13 

DISINFECTION OF WATER TREATMENT FACILITIES 

PART 1 – GENERAL 

1.01 THE REQUIREMENT 

A. The Contractor shall clean and disinfect surfaces in which construction activity took 

place or new equipment that will come in contact with water, including, but not limited to, 

the static mixer, flocculators, filter troughs, filters, and all water tanks and associated 

piping and valves prior to placing the systems into service, in accordance with the 

regulations of the Massachusetts Department of Environmental Protection and as 

specified herein. The cost of such service shall be borne by the Contractor. 

B. Before being placed into service and before Certification of Substantial Completion can 

be issued by the Engineer, all new or modified potable water systems shall be 

disinfected in accordance with the requirements of these Specifications. 

1.02 RELATED SECTIONS 

A. Division 01 – General Requirements 

B. Division 03 – Concrete 

C. Division 05 – Metals 

D. Division 40 – Process Interconnections 

E. Division 43 – Process Gas and Liquid Handling 

F. Division 46 – Water and Wastewater Equipment 

1.03 REFERENCES 

A. Without limiting the generality of other requirements of the Specifications, all work 

hereunder shall conform to the applicable requirements of the following documents to 

the extent that the requirements therein are not in conflict with the provisions of this 

Section. 

1. AWWA C651 – Disinfecting Water Mains 

2. AWWA C652 – Disinfection of Water Storage Facilities 

3. AWWA C653 – Disinfection of Water Treatment Plants 

4. AWWA B300 – Hypochlorites 

La
st

 M
od

ifi
ed

: 0
2/

28
/2

02
4 

at
 1

0:
41

A
M

 E
S

T



 

90398-004/February 2024 33 01 10.13-2  Disinfection of Water Treatment 

Facilities 

5. AWWA B301 – Liquid Chlorine 

1.04 SUBMITTALS 

A. In accordance with the requirements of Division 01, the Contractor shall submit the 

following: 

1. Submit procedures for completing the disinfection of the plant facilities listed 

above, including the proposed methods of storing, handling and dispensing the 

disinfectant. 

B. Reports of Field Tests 

1. Submit a “Record of Compliance” stating that bacteriological testing has been 

accomplished and certifying that the water is free of coliform bacteria 

contamination. Results of this testing shall be in compliance with the requirements 

of Massachusetts Department of Environmental Protection. 

2. Record and submit the following information: 

a. Type and form of disinfectant used. 

b. Date and time of disinfectant injection start and time of completion. 

c. Test and injection locations. 

d. Initial and 24-hour disinfectant residuals (quantity in treated water) in ppm for 

each outlet tested. 

e. Date and time of flushing start and completion. 

f. Disinfectant residual in ppm after flushing for each outlet tested. 

3. Testing and disinfection shall be accomplished in the presence of the Engineer, 

unless otherwise approved by the Engineer. 

4. Reports of field tests shall be submitted as specified herein, the General 

Requirements, Division 01, and Section 40 05 00 – Basic Mechanical 

Requirements. 

C. Other applicable submittals, as required elsewhere in the Contract Documents. 
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PART 2 – PRODUCTS 

2.01 WATER SUPPLY 

A. Per Section 01 75 00 – Checkout and Startup Procedures, the Owner shall provide 

reasonable quantities of water necessary for initial flushing, testing, and disinfection of 

all facilities associated with this Project. The Contractor is responsible for providing 

adequate storage and transportation for the water provided by the Owner if necessary 

and shall provide the water at the necessary flow rate or pressure using pumping 

systems approved by the Engineer as required. Should testing indicate that additional 

disinfection is required, the Owner shall provide water for all subsequent disinfection and 

testing. 

B. The costs for all chemical equipment (pumps, testing kits, etc.) associated with leakage 

testing, cleaning, or rinsing of the facilities shall be the responsibility of the Contractor. 

The Owner has limited facilities for potable water use and reserves the right to limit the 

volume of water used per day and the times of the day when the Contractor is permitted 

to use water for the Project. Disposal of water for leak testing, cleaning and rinsing shall 

be the responsibility of the Contractor and shall be performed in accordance with all 

applicable federal, state and local requirements and Section 01 75 00 – Checkout and 

Startup Procedures in such a manner as to cause no adverse environmental effects 

such as fish kills or erosion. 

2.02 CHEMICAL 

A. All chemicals and chemical feed pumps required for disinfection shall be furnished by 

the contractor. 

B. Chlorine for disinfection shall be in the form of sodium hypochlorite solution or calcium 

hypochlorite granules or tablets, in accordance with the requirements of AWWA B300 or 

AWWA C651 - C654 as applicable or as per Massachusetts Department of 

Environmental Protection requirements. 

C. All chemicals used for disinfection and de-chlorination shall be NSF approved for use in 

potable water and shall have their own respective residual detection methods.  

2.03 BACTERIOLOGICAL TESTING 

A. The Owner shall furnish bacteriological testing for verification of disinfection procedures. 

The Contractor shall provide disinfected sample taps at locations approved by the 

Engineer for collection of bacteriological samples in accordance with AWWA standards 

and Massachusetts Department of Environmental Protection Requirements. 

PART 3 – EXECUTION 

3.01 GENERAL 
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A. All disinfection activities shall be in accordance with accepted procedures from the 

equipment manufacturer/supplier. 

B. When filling and disinfecting facilities, the Contractor shall coordinate with the Owner for 

operation of existing valves. All valve operations shall be performed by the Owner’s 

personnel only. 

C. Any equipment used either for disinfection or dechlorination shall be either new or 

previously used only for disinfection or dechlorination in potable water supply 

applications. All chemicals used for disinfection and dechlorination shall be NSF 

approved for use in potable water 

D. The Contractor shall advise the Owner when facilities are ready for bacteriological 

sampling. The facilities shall be sampled by the Owner in accordance with applicable 

AWWA standards C651 – C654. 

E. The chlorine disinfection solution shall be thoroughly flushed out prior to placing the 

facilities in service. The Contractor is cautioned that the spent chlorine solution must be 

disposed of in such a way as not to be detrimental to animal, plant or fish life. A NSF 

approved reducing agent may be added to the highly chlorinated water to reduce the 

chlorine residual to an acceptable level. A water disposal plan shall be submitted to the 

Engineer prior to cleaning, filling or disinfection. The Contractor shall pay all civil 

penalties, fines, costs, assessments, etc., associated with any discharge of spent 

chlorine solution associated with the Contractor’s work. Chlorine residual tests shall be 

made after flushing to ensure that the chlorine residual is not in excess of 1 ppm. 

F. The Contractor shall have no monetary compensation from the Owner for the inability of 

the Owner to provide adequate water at the proposed time of disinfection. Compensation 

is limited to an extension of time to the Contract only if adequate notice is provided to the 

Owner and Engineer by the Contractor 

3.02 SCHEDULING  

A. The Contractor shall provide the Engineer with a detailed flushing, testing, and 

disinfection plan for approval. The Engineer reserves the right to adjust, modify, and/or 

alter the proposed plan to serve the best interests of the Owner at no additional cost to 

the Owner. 

B. Flushing, testing and disinfection shall be coordinated with the Engineer and the Owner. 

The Contractor shall give the Owner, through the Engineer, at least 2 weeks advance 

notice of his intent to begin flushing, testing and disinfecting any portion of the system. 

The Owner, through the Engineer, shall confirm the schedule prior to activities 

commencing.  

C. All flushing, testing and disinfection shall be witnessed by the Engineer and a 

representative of the Owner. The Contractor shall coordinate work with the Engineer at a 
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time mutually agreeable to the Owner and shall give at least 2 weeks advance notice 

prior to performing any work. 

3.03 FLUSHING 

A. The Contractor shall flush all facilities described herein in accordance with these 

Specifications. The times for flushing shall be coordinated through the Engineer, with the 

Owner. The Contractor shall have no claim for monetary compensation from the Owner 

for the inability of the Owner to provide adequate water at the proposed time of flushing. 

Compensation to the Contractor is limited to an extension of time to the Contract only, if 

adequate notice is provided to the Owner and Engineer by the Contractor. 

B. The Contractor shall prevent excessive water from flowing onto private property. Care 

shall be exercised to prevent the water from entering trenches or wetting backfill 

material. All materials required for flushing shall be furnished by the Contractor. 

3.04 FILTER BASIN FILLING 

A. All new facilities shall be filled slowly either through an existing valve or through taps, 

ensuring proper evacuation of air. Special care shall be exercised to prevent damage. 

The Contractor shall coordinate with the Owner for operation of existing valves. All valve 

operations shall be performed by the Owner’s personnel only. 

B. Any equipment used either for disinfection or dechlorination shall be either new or 

previously used only for disinfection or dechlorination in potable water supply  

applications. All chemicals used for disinfection and dechlorination shall be NSF 

approved for use in potable water. 

C. The Contractor shall advise the Owner when the facility is ready for bacteriological 

sampling. The facility shall be sampled by the Contractor in accordance with applicable 

AWWA standards C651 – C654. 

D. The chlorine disinfection solution shall be thoroughly flushed out prior to placing the 

facilities in service. The Contractor is cautioned that the spent chlorine solution must be 

disposed of in such a way as not to be detrimental to animal, plant or fish life. A NSF 

approved reducing agent may be added to the highly chlorinated water to reduce the 

chlorine residual to an acceptable level. A water disposal plan shall be submitted to the 

Engineer prior to cleaning, filling or disinfection. The Contractor shall pay all civil 

penalties, fines, costs, assessments, etc., associated with any discharge of spent 

chlorine solution associated with the Contractor’s work. Chlorine residual tests shall be 

made after flushing to ensure that the chlorine residual is not in excess of 1 ppm. 

E. The Contractor shall have no monetary compensation from the Owner for the inability of 

the Owner to provide adequate water at the proposed time of disinfection. Compensation 

is limited to an extension of time to the Contract only, if adequate notice is provided to 

the Owner and Engineer by the Contractor 
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3.05 DISINFECTION OF FILTERS 

A. After placement and skimming of the filter media and before the filter is placed in 

service, the entire depth of the filter, media, underdrain system, and associated piping in 

each filter shall be disinfected according to the following procedure unless alternate 

procedures are required by the Massachusetts Department of Environmental Protection. 

1. With all other filter valves closed, the filter shall be filled with finished water 

pumped to the filter by the Contractor. Sufficient disinfectant (sodium hypochlorite 

or calcium hypochlorite) shall be added to the incoming water to achieve a level of 

50 mg/L of free chlorine in the disinfecting water. This level of chlorine shall be 

maintained during the disinfection process. 

2. The water level shall be maintained approximately 6 inches below the top of the 

filter box for not less than 24 hours. 

3. Upon completion of disinfection and satisfactorily passing bacteriological testing by 

the Owner, the filter contents shall be discharged to the plant drain system and 

properly dechlorinated by the Contractor in a manner acceptable to the Owner and 

Engineer. 

3.06 DISINFECTION OF PLANT PIPING AND VALVES 

A. Disinfection of plant and yard piping, and all associated valves and fittings shall be 

disinfected in accordance with the most stringent procedures described in AWWA C 651, 

including application methods, chlorine solution strengths, contact times, disposal of 

highly chlorinated water, and bacteriological sampling and testing, and in accordance 

with all Massachusetts Department of Environmental Protection (MADEP) requirements  

B. Disinfection shall be accomplished after the pipe has been flushed, if applicable, and 

passed the hydrostatic test. Such piping shall be filled with 50 parts per million (PPM) of 

chlorine and held in contact for not less than 24 hours. Final tests after 24 hours contact 

time shall show a minimum residual chlorine content of 10 ppm in all parts of the system. 

Disinfection shall be repeated as often as necessary, and as directed by the Engineer 

and/or MADEP and/or the Owner until the minimum residual chlorine content of 10 ppm 

has been reached. The Contractor shall obtain certificates of satisfactory bacteriological 

tests and furnish them to the Owner before the request is made for acceptance of the 

work. The Contractor shall furnish and install, at his own expense, all means and 

apparatus necessary for performing the disinfection. The chlorine solution shall be 

thoroughly flushed out prior to placing the new sections of pipe in service. The 

Contractor is cautioned that the spent chlorine solution must be disposed of in such a 

way as not to be detrimental to animal, plant, or fish life. Chlorine residual tests will be 

made after flushing to assure that residual is not in excess of 1 ppm at any point in 

system. 
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C. When filling and disinfecting, the Contractor shall coordinate with the Owner for 

operation of existing valves. All valve operations shall be performed by the Owner’s 

personnel only  

END OF SECTION

La
st

 M
od

ifi
ed

: 0
2/

28
/2

02
4 

at
 1

0:
41

A
M

 E
S

T



 

 

THIS PAGE INTENTIONALLY LEFT BLANK 

La
st

 M
od

ifi
ed

: 0
2/

28
/2

02
4 

at
 1

0:
41

A
M

 E
S

T



 

90398-004/February 2024 33 05 61-1  Utility Structures 

SECTION 33 05 61 

UTILITY STRUCTURES 

PART 1 – GENERAL 

1.01 THE REQUIREMENT 

A. Furnish all materials, labor, equipment, and tools required for the design, fabrication, 

delivery and installment of utility structures and appurtenances in accordance with the 

Drawings and as specified herein. 

1.02 RELATED WORK SPECIFIED ELSEWHERE 

A. Section 31 00 01 – Earthwork 

B. Section 03 21 00 – Reinforcing Steel 

C. Section 03 15 00 – Concrete Accessories 

D. Section 03 30 00 – Cast-in-Place Concrete 

E. Section 03 40 00 – Precast Concrete 

F. Section 05 56 00 – Castings 

1.03 REFERENCE SPECIFICATIONS, CODES AND STANDARDS 

A. Without limiting the generality of the other requirements of the specifications, all work 

herein shall conform to the applicable requirements of the following documents. All 

referenced specifications, codes, and standards refer to the most current issue available 

at the time of Bid. 

1. ASTM C32 - Standard Specification for Sewer and Manhole Brick (Made from Clay 

or Shale) 

2. ASTM C139 - Standard Specification for Concrete Masonry Units for Construction 

of Catch Basins and Manholes 

3. ASTM C478 – Specification for Precast Reinforced Concrete Manhole Sections 

4. ASTM C857 – Minimum Structural Design Loading for Underground Precast 

Concrete Utility Structures 

5. ASTM C923 – Standard Specification for Resilient Connectors Between 

Reinforced Concrete Manhole Structures, Pipes, and Laterals 
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6. ASTM C990 – Specifications for Joints in Concrete Pipe, Manholes, and Precast 

Box Sections Using Preformed Flexible Joint Sealants 

7. ASTM C1244 - Standard Test Method for Concrete Sewer Manholes by the 

Negative Air Pressure (Vacuum) Test Prior to Backfill 

8. ASTM C1478 - Standard Specification for Storm Drain Resilient Connectors 

Between Reinforced Concrete Storm Sewer Structures, Pipes, and Laterals 

9. ASTM C1802 - Standard Specification for Design, Testing, Manufacture, Selection, 

and Installation of Horizontal Fabricated Metal Access Hatches for Utility, Water, 

and Wastewater Structures 

10. ASTM F2510 – Standard Specification for Resilient Connectors Between 

Reinforced Concrete Manhole Structures and Corrugated Dual- and Triple-Wall 

Polyethylene and Polypropylene Pipes 

1.04 SUBMITTALS 

A. Submit samples and/or Shop Drawings in accordance with Section 01 33 00 – Submittal 

Procedures. 

B. In addition to items listed in Section 03 40 00 – Precast Concrete, Shop Drawings shall 

include, but not be limited to: 

1. Complete layout and installation Drawings and schedules with clearly marked 

dimensions. 

2. Material certificates on all piping materials. 

3. Structural design calculations sealed by a Professional Engineer registered in the 

State or Commonwealth in which the project is located. Design calculations for 

precast manholes and vaults shall include confirmation structures adequately 

resist flotation when they are totally empty and subjected to groundwater full height 

of structure. 

4. Results of leakage test 

PART 2 – PRODUCTS 

2.01 PRECAST MANHOLES, VAULTS, AND METER BOXES 

A. Precast utility structures shall be furnished with water-stops, sleeves and openings as 

noted on the Drawings. Box out for wall pipes shall conform accurately to the sizes and 

elevations of the adjoining pipes. Precast utility structures shall be watertight and 

conform to the requirements of ASTM C 478 and ASTM C857 with the following 

modifications there to: 
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1. Materials shall conform to Section 03 40 00 – Precast Concrete. 

2. Manholes shall meet the following: 

a. Manhole section shall have an internal diameter of 4'-0", unless noted 

otherwise. Clear lid openings shall be 24-inch diameter. 

b. Minimum manhole wall thicknesses shall be 5 inches for 4-foot and 5-foot 

diameter manholes, 6 inches for 6-foot diameter manholes and 7 inches for 

7-foot diameter manholes.  

c. Manholes and utility structures shall include ballast concrete and/or other 

means necessary to ensure manholes resist flotation when empty and 

subjected to groundwater full height of structure. 

d. Precast manholes and utility structures shall be as manufactured by 

Oldcastle, Tindall Corporation, or equal. 

3. The date and name of manufacturer shall be marked inside each precast section. 

4. No more than two lift holes may be cast or drilled in each section. 

5. Dimensions shall be as shown on the Drawings. 

6. Covers and frames shall be as specified in Paragraph 2.12. 

7. Mechanical Details such as piping, electrical, and other details shall be as shown 

on the Drawings. 

B. Joints between manhole and utility structures riser sections and at base slabs shall be 

groove type. 

2.02 BRICK 

A. Brick shall be sound, hard-burned common brick conforming to ASTM C32, Grade MS. 

2.03 MORTAR 

A. Mortar shall conform to Section 04 05 13 – Mortar and Masonry Grout. 

2.04 CONCRETE 

A. Concrete shall conform to Section 03 30 00 – Cast-in-Place Concrete. 

2.05 REINFORCING 

A. Reinforcing shall conform to Section 03 21 00 – Reinforcing Steel. 
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2.06 PRECAST CONCRETE 

A. Precast concrete shall conform to Section 03 40 00 – Precast Concrete. 

2.07 CONCRETE BLOCK 

A. Concrete block shall be solid, rectangular concrete masonry units conforming to ASTM 

C139. 

2.08 CASTINGS 

A. Castings shall conform to Section 05 56 00 – Castings. Casting shall be of the type and 

size indicated on the Drawings. 

2.09 STEPS 

A. Steps shall be constructed of Grade 60 steel reinforcing rod (min. 1/2-inch) and 

completely encapsulated with a wear resistant and chemical resistant rubber. 

B. Each step shall have a minimum vertical load resistance of 800 pounds and a minimum 

pull-out resistance of 400 pounds. 

C. The steps shall have 11-inch minimum tread width and shall be placed at 16-inches on 

center, as shown on the Drawings. 

D. Steps shall be cast in place with the concrete. 

E. Steps shall only be installed as shown on the Drawings or required in the Specifications. 

2.10 JOINT SEALANT 

A. Joint sealant shall be a preformed flexible sealant conforming to the requirements of 

ASTM C990, paragraph 6.2, Butyl Rubber Sealant. Joint sealant shall be Pro-Stik Butyl 

Sealant by Press-Seal Corporation, Butyl-Nek Join Sealant by Henry Company, CS-102 

Butyl Rubber Sealant for all Precast Structures by ConSeal Concrete Sealants, Inc., or 

equal. 

2.11 PIPE TO MANHOLE CONNECTIONS 

A. The spring set type shall have a stainless-steel interior power sleeve or expander and 

shall be the PSX assembly by Press-Seal Gasket Corporation, the Kor-N-Seal® | 106-

406 Series assembly by National Pollution Control Systems, or QUIK-LOK Boot 

Connector by A-LOK Products, Inc, or equal. 

B. The cast-in-place type shall conform to ASTM C923-18 for sanitary sewer connections 

between reinforced concrete manhole structures, pipes, and laterals, ASTM C1478-19 

for storm drain connections between pipes, and laterals, and ASTM F2510 for storm 

drain connections between reinforced concrete manhole structures, and dual and triple-
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wall polyethylene and polypropylene pipes. Sleeves shall include stainless steel take up 

clamps. 

C. Flexible seal assemblies shall permit at least an eight (8) degree deflection from the 

center line of the opening in any direction while maintaining a watertight connection. 

2.12 COVERS AND FRAMES 

A. Covers and frames shall comply with Section 05 56 00 – Castings and shall be provided 

by the utility structure manufacturer. 

B. Manhole covers and frames shall meet the following requirements: 

1. Locate so that there is ready access to the manhole steps 

2. Clear opening shall be a minimum of 22 inches, unless otherwise indicated on the 

Drawings. 

3. Watertight manhole frames and covers shall be suitable for 20 psi internal 

pressure and shall be Neenah Model R-1915, Type E or equal, cast in place. 

4. Non-watertight manhole covers shall be perforated and shall be Neenah Model R-

1668, or equal. 

5. Storm drain grated inlet frames and grates shall be Neenah R-1878-B7G, East 

Jordan Iron Works V5660, or equal. 

6. Curb inlet frames and grates shall be Neenah R-3067, East Jordan Iron Works EJ 

7030, or equal, and shall include frame, grate, and hood. 

C. Vault covers shall have lifting handles and shall be bolted with stainless steel bolts 

complying with Section 05 05 23 – Metal Fastening. 

D. The Load Level capacity of fabricated metal access hatches as noted on the Contract 

Drawings shall be in conformance with the requirements of ASTM C1802. 

E. Frames and covers shall be identical throughout the Contract. 

2.13 GRATES 

A. Grates shall comply with Section 05 56 00 – Castings. 

2.14 CONCRETE BALLAST 

A. Concrete ballast shall be Class B concrete in conformance with Section 03 30 00 – Cast-

in-Place Concrete. Ballast shall be provided as necessary to ensure manhole resists 

flotation when empty and subjected to full height groundwater conditions. 
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2.15 FLEXIBLE JOINT SEALER 

A. Flexible joint sealer shall be a rubber ring waterstop as manufactured by Fernco Joint 

Sealer Co., or equal. 

2.16 EPOXY BONDING AGENT 

A. Epoxy bonding agent shall conform to Section 03 15 00 – Concrete Accessories. 

PART 3 – EXECUTION 

3.01 DESIGN CRITERIA 

A. Minimum structural design loading for underground precast concrete vaults shall be as 

indicated in ASTM C857, unless otherwise noted herein. Precast items subjected to 

vehicular traffic shall be designed for H-20 traffic loading. Other precast items shall be 

designed for a vertical live load of 300 psf. 

B. Walls of precast items shall be designed for a vertical surcharge resulting in a 100 psf 

horizontal load. 

C. Precast manholes and vaults shall be designed to resist flotation when totally empty and 

subjected to groundwater full height of the manhole/vault. 

3.02 FABRICATION AND CASTING 

A. Fabrication and casting shall conform to Section 03 40 00 – Precast Concrete and 

Section 03 30 00 – Cast-in-Place Concrete. 

B. All base sections designated to receive concrete ballast and all electrical manholes shall 

extend monolithically a minimum of 6 inches beyond the outside face of the wall for the 

entire periphery. All other utility structures shall have a standard base. 

C. Utility structures built around existing pipe shall have a cast-in-place base slab. 

3.03 HANDLING, TRANSPORTING, AND STORING 

A. Handling, transporting, and storing of precast items shall comply with Section 03 40 00 – 

Precast Concrete. 

3.04 INSTALLATION 

A. Installation shall conform with Section 03 40 00 – Precast Concrete and with the 

manufacturer's recommendations or to Section 03 30 00 – Cast-in-Place Concrete. 

B. Frames and covers or grates shall be set so that tops are at elevations indicated on the 

Drawings or flush with finished grade where no elevation is indicated. 
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C. Joints between riser sections shall be sealed with joint sealant. 

D. All openings in utility structures shall have flexible rubber sleeves sized to fit the 

connecting pipe and installed to provide watertight joints in accordance with the 

manufacturer's recommendations. The interior of the sleeve shall be filled with Class B 

concrete. 

E. Openings that are too large for flexible rubber sleeves shall utilize rubber bladder seals 

which are expanded by water injected using a pressure pump. 

F. All units shall be installed plumb and level. 

G. All lift holes and joints shall be filled with non-shrink grout conforming to Section 03 60 

00 – Grout, grout inside and out. 

H. The manhole frames shall be set to their required elevations either with grade rings or 

with two or three courses of brick masonry laid around the top of the upper wall section. 

Such brick work shall be given a 1-inch mortar coat on the inside and out. 

I. Concrete ballast shall be placed so that it bears directly on the utility structure base 

against the outer wall monolithically encircling the structure for the full height indicated 

on the Drawings. Additional ballast may be required where the depth or elevation of the 

structure varies from the Drawings. 

J. Brick or Concrete Block 

1. Brick or concrete block shall be laid with broken joints and all horizontal and 

vertical joints filled with cement-sand mortar. Outside of walls shall be plastered 

with a minimum 1-inch thick coat of cement-sand mortar troweled smooth. 

K. Connection to Existing Pipe 

1. Verify the diameter and invert elevation of existing pipe to be connected to new 

utility structures prior to beginning work on the structures. 

2. Provide adequate protection to prevent damage to the existing pipe. 

3. Provide adequate means for plugging and/or transferring the existing flow in the 

pipe to allow for the construction of inverts and grouting. 

4. Cut off the existing pipe sufficiently for connection to the new structure and 

remove. 

5. Thoroughly clean all foreign matter and coat the pipe surface with epoxy adhesive 

where the pipe joins the new structure. 

6. Install a flexible joint sealer around the pipe. 

7. Grout inside and outside of wall penetration with non-shrink grout. 
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L. Backfill structures in accordance with Section 31 00 01 – Earthwork. 

M. Clean all structures of any accumulation of silt, debris, or foreign matter and keep clean 

until final acceptance of the work. 

N. Excavation shall conform to Section 31 00 01 – Earthwork. 

O. Structure bases shall bear on a minimum of 8-inches of compacted stone unless 

otherwise indicated on the Drawings. 

P. Channel Inverts 

1. Inverts shall be placed using Class B concrete with forms sufficient to provide a 

smooth half-round shape as shown on the Drawings. Manhole bases employing 

full depth precast inverts are acceptable. 

2. Where the slope of the line does not change through a manhole, a constant slope 

shall be maintained in the invert. Where slope changes occur within a given 

manhole, the transition shall be smooth and shall occur at the approximate center 

of the manhole. 

3. Inverts shown on the Drawings are taken at the center of the manhole unless 

otherwise noted. 

3.05 ADJUSTMENTS TO EXISTING UTILITY STRUCTURES 

A. Adjust structures as indicated on the Drawings using concrete or cast iron adjustment 

rings by approved methods. 

B. Clean covers and inlet castings of all foreign material. 

3.06 ADJUSTING COLLARS AND FINAL ADJUSTMENTS 

A. Adjusting collars shall be as shown on the Drawings, or as necessary meet final grade. 

Final adjustments shall be made so that the manhole ring and cover will be smooth and 

flush with the finished grade of the adjacent surface, or as otherwise indicated on the 

Drawings for manholes shown above grade. 

3.07 LEAKAGE TESTING FOR MANHOLES 

A. All manholes shall be vacuum tested as specified below. Refer to Section 3.08 for 

leakage testing of sewers and storm drains, and Section 33 24 00 – Storm Drains and 

Roof Drains for additional requirements for storm water pipe testing methods.. 

B. Manhole vacuum testing shall include the following minimum requirements: 

1. Testing shall be done in accordance with ASTM C1244 (latest revision). 
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2. Prior to testing all pipes, holes, and vents entering manhole shall be plugged and 

braced. 

3. Contractor shall have an approved test head and copy of instructions for use by 

the manufacturer. 

4. Contractor shall furnish two (2) certified and calibrated vacuum test gauges for the 

test. 

a. A vacuum of 10-inch hg shall be drawn on the manhole, the valve on the 

vacuum line of the test head closed, and the vacuum pump shut off. The 

time for the vacuum pressure to drop to 9-inch hg shall be measured. If the 

test time meets or exceeds the test time as specified in Table 1, the manhole 

is acceptable; otherwise, the test has failed and the manhole should be 

checked for leaks, repaired, and re-tested. 

 
Table 1 

Minimum Vacuum Test Times (Seconds) for Various Manhole Diameters and Depths 

 

Manholes Ø (inches) 

Depth 

(ft) 
48 60 72 84 96 108 120 

 6’ 15 20 25 29 34 38 43 

8 20 26 33 38 45 51 57 

10 25 33 41 48 56 63 71 

12 30 39 49 57 67 76 85 

14 35 46 57 67 78 89 100 

16 40 52 67 76 89 101 114 

18 45 59 73 86 100 114 128 

20 50 65 81 95 111 126 142 

22 55 72 89 105 122 139 156 

24 59 78 97 114 133 152 170 

26 64 85 105 124 144 164 185 

28 69 91 113 133 155 177 199 

30 74 98 121 143 166 189 213 

Add. VF +2.5 +3.25 +4.0 +4.75 +5.5 +6.5 +7.0 

3.08 FLUSHING AND TESTING OF SEWERS AND STORM DRAINS 

A. After backfilling, all sewers shall be inspected for obstructions and shall be flushed with 

water. Flushing shall be a minimum velocity of 2.5 feet per second for a duration 

acceptable to the Engineer. Flushing shall remove all dirt, stones, pieces of wood and 

other debris which accumulated in the sewer during construction. The Contractor shall 

provide a means acceptable to the Engineer for removal of debris flushed from each 

section of sewer. If after flushing, any obstructions remain, they shall be removed at the 

Contractor's expense. 
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B. Visual Inspection – Sewer and storm drains lines shall be visually inspected from every 

manhole by use of mirrors, television cameras, or other devices for visual inspection, 

and the lines shall all exhibit a fully circular pattern when viewed from one manhole to 

the next. Lines which do not exhibit a true line and grade or have structural defects shall 

be corrected to meet these qualifications. Any visual water infiltration of water into the 

manhole shall be repaired using hydraulic cement or other approved materials. 

C. Leakage – Sewers and storm drains shall be tested for leakage. The program of testing 

shall fit the conditions as mutually determined by the Engineer and the Contractor. The 

Contractor shall take all necessary precautions to prevent any joints from drawing while 

the pipes or their appurtenances are being tested. The Contractor shall, at his own 

expense, correct any excess leakage and repair any damage to the pipe and their 

appurtenances, or to any structures resulting from or caused by these tests. 

D. Leakage Test Procedure – Each section of sewer or storm drain shall be tested by 

closing the lower end of the pipe to be tested and the inlet pipe of the upper manhole 

with stoppers and filling the pipe and manhole with water to a point 6 feet above the 

crown of the open pipe in the upper manhole, or, if ground water is present, 6 feet above 

the sections average adjacent ground water level as indicated by a monitor well installed 

adjacent to each manhole. The line shall be filled with water prior to testing and allowed 

to stand until the pipe has reached its maximum absorption, but not less than two (2) 

hours. After maximum absorption has been reached, the head shall be reestablished 

and tested for at least six (6) hours maintaining the head specified above by measured 

additions of water. The sum of these additions shall be the leakage for the test period. 

1. If ground water is present to a height of at least 6 feet above the crown of the 

sewer or storm drain at the upper end of the pipe section to be tested, the leakage 

test may be made by measuring the rate of infiltration using a suitable weir or other 

measuring device approved by the Engineer. Whether the test is made by 

infiltration or exfiltration, the allowable leakage shall not exceed 100 gallons per 

day per inch of diameter per mile of pipe being tested. 

2. Where the actual leakage exceeds the allowable, the Contractor shall discover the 

cause and correct it before the sewer or storm drain will be accepted. For the 

purpose of this subsection, a section of sewer or storm drain is defined as that 

length of pipe between successive manholes or special structures or stub-outs for 

future connections. 

E. Low Pressure Compressed Air Test – If the leakage cannot be located by infiltration or 

exfiltration testing, this type test may be used. The pipeline shall be considered 

acceptable, when tested at an average pressure of 3.0 psi greater than the average 

back pressure of any groundwater that may submerge the pipe, if the section under test 

does not lose air at a rate greater than 0.0030 cfm per sq. ft. of internal pipe surface. 

F. Deflection Test – No sooner than thirty (30) days after final backfill installation, each 

section of PVC pipe shall be checked for vertical deflection using an electronic 
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deflectometer or a rigid "GoNoGo" device. Vertical deflection shall not exceed five (5) 

percent of the inside pipe diameter for PVC pipe. 

1. Where the actual deflection exceeds the allowable, the Contractor shall discover 

the cause and correct it before the pipe will be acceptable. For the purpose of this 

subsection, a section of sewer is defined as that length of sewer between 

successive manholes or special structures or stub-outs for future connections. 

G. Cost of Testing and Repairs – Any and all work necessary to bring the line into 

conformance with the infiltration and deflection specifications shall be performed by the 

Contractor at no extra cost to the Owner. All apparent sources of infiltration and 

excessive deflection shall be repaired by the Contractor. 

1. The Contractor shall provide all water, plugs, hoses, pumps, equipment, etc. 

necessary for the proper flushing and testing of the sewers and storm drains. 

END OF SECTION
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SECTION 33 24 00 

STORM DRAINS AND ROOF DRAINS 

PART 1 – GENERAL 

1.01 THE REQUIREMENT 

A. Furnish all labor, equipment, and materials in connection with the installation of exterior 

underground Storm drains and Roof drains as shown on the Contract Drawings and 

specified herein. 

1.02 RELATED WORK SPECIFIED ELSEWHERE 

A. Section 31 00 01 – Earthwork 

1.03 REFERENCE SPECIFICATIONS, CODES AND STANDARDS 

A. ASTM C 150 – Standard Specification for Portland Cement. 

B. ASTM C 443 – Standard Specification for Joints for Concrete Pipe and Manholes, Using 

Rubber Gaskets. 

C. ASTM C857 – Minimum Structural Design Loading for Underground Precast Concrete 

Utility Structures 

D. ASTM C1619 – Standard Specifications for Elastomeric Seals for Joining Concrete 

Structures 

E. ASTM C1628 – Standard Specifications for Joints for Concrete Gravity Flow Sewer Pipe, 

Using Rubber Gaskets 

F. ASTM D1056 – Standard Specification for Flexible Cellular Materials – Sponge or 

Expanded Rubber 

G. ASTM D 2321 – Standard Practice for Underground Installation of Thermoplastic Pipe 

for Sewers and other Gravity-Flow Applications. 

H. ASTM D 3350 – Standard Specifications for Polyethylene Plastic Pipe and Fitting 

Material. 

I. ASTM F2603 – Standard Specifications for 300 mm to 1500 mm [12 in. to 60 in.] Annular 

Corrugated Profile-Wall Polyethylene (PE) Pipe and Fittings for Non-Pressure Gravity-

Flow Storm Sewer and Subsurface Drainage Applications. 

J. AWWA C 110 – Standard Specification for Ductile Iron Pipe & Fittings for Water and 

Other Liquids. 

0
1

-1
7

-2
0
 

La
st

 M
od

ifi
ed

: 0
2/

28
/2

02
4 

at
 1

0:
41

A
M

 E
S

T



 

90398-004/February 2024 33 24 00-2  Storm Drains and Roof Drains 

K. AWWA C 151 – American National Standard for Ductile-Iron Pipe, Centrifugally Cast, for 

Water. 

L. AASHTO M 252 – Standard Specification for Corrugated Polyethylene Drainage Pipe. 

M. AASHTO M 294 – Standard Specifications for Corrugated Polyethylene Pipe 300mm to 

1500 mm (12 in to 60 in) Diameter. 

N. AASHTO Section 30 – Thermoplastic Pipe. 

1.04 SUBMITTALS 

A. Furnish and submit shop drawings and certificates for the piping work as outlined in the 

General Conditions and Division 1. 

B. Special care shall be exercised during delivery, distribution and storage of the pipe and 

fittings to prevent damage. Damaged pipe will be rejected and shall be replaced at the 

Contractor's expense. Storage of pipe and fittings, prior to use, shall be in such a 

manner as to keep the materials clean and dry. 

PART 2 – PRODUCTS 

2.01 REINFORCED CONCRETE PIPE (RCP) – STORM DRAINS AND CULVERTS 

A. Pipe and Joints 

1. Reinforced concrete pipe for storm drains and culverts shall conform to ASTM 

Standard C76, Class III, Wall thickness B, unless otherwise noted on the Contract 

Drawings. Elliptical reinforcement will not be permitted. All pipe shall be aged at 

the manufacturing plant for at least fourteen (14) days before delivery to the job 

site. All pipe shall be of the sizes indicated on the drawings 

2. Pipe joints shall be designed per ASTM C-443-19a and ASTM C-1628 –19. Pipe 

shall be provided with bell and spigot ends.  

3. Pipe shall be as manufactured by: 

a. Oldcastle Infrastructure 

b. Foley Products 

c. Jensen Precast 

d. Or approved equal 

B. Gaskets 
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1. Gaskets shall be leak-resistant with elastomeric seals (gaskets) made of natural 

rubber, synthetic rubber, or a blend of both meeting the physical requirements 

prescribed in Specification ASTM 1619-19 for Class A, C, or E gaskets.  

C. Joint Lubricant 

1. Joint lubricant shall be of the type recommended by the manufacturer. Use of 

petroleum-based lubricants is not permitted. 

2.02 DUCTILE IRON PIPE (DIP) AND PVC ROOF DRAINS 

A. Pipe 

1. DIP shall be centrifugally cast in metal molds or sand lined molds in accordance 

with ANSI A21.51 (AWWA C151) of grade 705005 ductile iron. The above 

standard covers ductile iron pipe with nominal pipe sizes from three (3) inches up 

to and including fifty-four (54) inches in diameter. Schedule 80 PVC shall be 

extruded piping in accordance with ASTM D1784 and D1785. 

2. Shall have a rated working pressure of 150 psi for DIP or 250 psi for Schedule 80 

PVC. 

3. DIP shall be a minimum PC 150. 

B. Fittings 

1. DIP shall be manufactured in accordance with ANSI A21.10 (AWWA C110). 

2. Schedule 80 PVC shall be manufactured in accordance with ASTM D2467. 

3. DIP shall be manufactured of grade 70 50 05 ductile iron. 

4. Shall have a rated working pressure of 250 psi. 

5. Grey iron fittings which conform to the specifications contained herein may be 

used with ductile iron pipe providing the piping systems minimum working pressure 

is met or exceeded, and only where ductile iron fittings are not manufactured for a 

specific fitting. 

C. Coatings and Linings for Pipe and Fittings 

1. The standard asphaltic coating shall be applied to the exterior wall of the pipe and 

fittings in accordance with ANSI A21.51 (AWWA C151). 

2. The pipe and fittings shall be cement mortar lined to twice the standard thickness 

in accordance with ANSI A21.4 (AWWA C104) except as specified in the pipe 

schedule. A seal coat of asphaltic material shall be applied to the mortar lining. 

D. Joints 
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1. Joints shall be push on type in accordance with ANSI A21.11 (AWWA CIII) for DIP 

pipe. 

2. Joints shall be solvent weld type in accordance with ASTM D1785 and/or ASTM 

D2665 for Schedule 80 PVC pipe 

2.03 SMOOTH LINED CORRUGATED HIGH-DENSITY POLYETHYLENE (HDPE) PIPE - 

STORM DRAINS AND CULVERTS 

A. General 

1. Smooth lined corrugated high-density polyethylene (HDPE) pipe shall be used for 

storm drains and shall be BLUE SEAL watertight HDPE pipe as manufactured by 

Hancor, Inc., N-12 WT IB (Watertight) Pipe by ADS, Inc., or approved equal. 

B. Pipe and Fittings 

1. Smooth lined corrugated HDPE pipe and fittings shall conform to AASHTO M252-

TYPE S for 4" to 10"φ and AASHTO M294 - TYPE S for 12" to 36"φ. All pipes shall 

be of the sizes indicated on the drawings. 

C. Joints 

1. Joints shall be watertight bell and spigot type; Hancor, Inc. BLUE SEAL, ADS, Inc. 

N-12 WT IB, or equal. 

D. Foundation Drains 

1. Foundation drains shall conform to AASHTO M252-TYPE C. Drains shall have 

drilled perforations and be Heavy Duty-AASHTO Pipe as manufactured by Hancor, 

Inc., Single Wall Corrugate Pipe by ADS, Inc., or approved equal. 

E. Typical Trench 

1. Trench for HDPE installation shall meet Type C typical trench detail. 

2.04 BACKFILL MATERIAL 

A. The material obtained from excavation of the pipe trench or elsewhere on site with a 

particle size not greater than 3 inches shall be used for pipe backfill if they conform with 

the soil classes given in Table 1. Imported materials meeting the criteria of Table 1 may 

also be used. 

B. Class I and Class II are acceptable materials for HDPE pipe backfill. Class I must be 

compacted.  
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Table 1: Acceptable Select Backfill Material and Compaction Requirements 

Soil Classifications 

Description 
ASTM 

D 2321 

ASTM 

D 2487 

AASHTO 

M 43 

Minimum Standard 

Proctor Density % 

Graded or crushed, crushed stone, 

gravel 
Class I -- 

5 

56 
Dumped* 

Well-graded sand, gravels and 

gravel/sand mixtures, poorly graded 

sand, gravels and gravel/sand 

mixtures; little or no fines 

Class II 

GW 

GP 

SW 

SP 

57 

6 
95% 

Silty or clayey gravels, gravel/sand/silt 

or gravel and clay mixtures; silty or 

clayey sands, sand/clay or sand/silt 

mixtures 

Class III 

GM 

GC 

SM 

SC 

Gravel and 

Sand (<10% 

fines) 

95% 

 
*Class I select backfill shall be compacted when used as HDPE pipe backfill 

PART 3 – EXECUTION 

3.01 INSPECTION 

A. Each length of pipe and fittings delivered to the property shall be inspected by the 

Contractor, in the presence of the Engineer, for flaws, cracks, dimensional tolerances 

and compliance with the referenced Standards. The Contractor shall provide the 

Engineer with suitable templates or calipers for checking pipe dimensions. Only lengths 

of pipe and fittings accepted by the Engineer and so marked may be installed in the 

work. 

3.02 INSTALLATION 

A. Trenching, bedding, and backfilling shall be as specified in Section 31 00 01 – Earthwork 

of these Specifications and Paragraph 2.04 Backfill Material of this Specification. Under 

no condition shall pipe be laid in water or when trench conditions or weather are 

unsuitable for such work. 

B. All pipes and fittings shall be handled carefully in loading and unloading. They shall be 

lifted by hoists or lowered on skidways in such a manner as to avoid shock. Derricks, 

ropes, or other suitable equipment shall be used for lowering the pipe into the trench. 

Pipe and fittings shall not be dropped or dumped. 

C. Each pipe and fitting shall be inspected before it is lowered into the trench. The interior 

of the pipe and all joint surfaces shall be thoroughly cleaned and shall thereafter be 

maintained clean. The open ends of pipe shall be securely plugged whenever pipe 

laying is not in progress. 
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D. Pipe and fittings shall be selected so that there will be as small a deviation as possible at 

the joints and so that inverts present a smooth surface. All joints shall be installed, made 

up and inspected in accordance with approved printed instructions of the manufacturer. 

Pipe and fittings which do not fit together to form a tight joint will be rejected. 

E. Cutting of HDPE will be permitted only at connections to structures and be accomplished 

by abrasive saws. Cutting of other pipe materials shall be done only with mechanical 

cutters and in accordance with the manufacturer's recommendations. 

F. Pipe shall be laid accurately to the lines and grades shown on the drawings or as 

directed by the Engineer. 

G. If an adequate foundation for the pipe is not available at the desired depth, additional 

excavation shall be required, and the foundation brought to desired grade with suitable 

granular material. 

H. Rock outcroppings, very soft soils such as muck, and other similar materials not 

providing proper foundation support shall be removed/replaced with suitable granular 

material. 

I. Bedding material directly under the pipe invert shall be left in native condition and not 

compacted. Pipe shall be placed on the bedding, then backfilled under the pipe 

haunches before further backfill is placed. 

J. Class I materials may be dumped around pipe. Voids shall be eliminated by knifing 

under and around the pipe or by other approved technique. 

K. Inorganic silts, gravelly, sandy, or silty clays, and other Class IV materials (not shown in 

Table 1) shall not be used for pipe backfill. 

L. Any section of the pipe that is found defective in material, alignment, grade, joints, or 

otherwise, shall be satisfactorily corrected by the Contractor at no additional cost to the 

Owner. 

M. The HDPE storm drainpipe/culvert manufacturer/ supplier shall be required to have a 

qualified representative on site at the start of HDPE pipe installation. The contractor shall 

submit work experience documentation for the representative for review/ approval by the 

engineer or designated representative. The representative shall be available for 

consultation as needed throughout the HDPE storm drainpipe/ culvert installation for the 

project.  

3.03 COMPACTION 

A. General 

1. Place and assure backfill and fill materials achieve an equal or higher degree of 

compaction than undisturbed materials adjacent to the work. 
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2. In no case shall degree of compaction below “Minimum Compactions” specified be 

accepted. 

B. Compaction Requirements: Unless noted otherwise on the Drawings or more stringently 

by other Sections of these Specifications, comply with following trench compaction 

criteria: 

Table 2: Minimum Compactions 

Location Soil Type Density 

Compacted Select Backfill 

All applicable areas 

Cohesive soil 
95 percent of maximum dry density by 

ASTM D698 

Cohensionless soils 
75 percent of maximum relative density 

by ASTM D4253 and ASTM D4254 

Crushed stone Compacted when used with HDPE pipe 

Common Trench Backfill 

Under pavements roadways surfaces, 

D698 within highway rights-of-way, 

adjacent to retaining walls 

Cohesive soils 
95 percent of maximum dry density by 

ASTM D698 

Cohensionless soils 
75 percent of maximum relative density 

by ASTM D4253 and ASTM D4254 

Under turfed, sodded plant seeded, non-

traffic areas 

Cohesive soils 
95 percent of maximum dry density by 

ASTM D698 

Cohensionless soils 
75 percent of maximum relative density 

by ASTM D4253 and ASTM D4254 

C. Ensure backfill materials have moisture content within three (3) percent of optimum 

moisture content at the time of placement. 

3.04 INSPECTION AND TESTING 

A. General  

1. The Contractor shall provide at his own expense, all labor, material, video and 

measuring devices, water, plugs, or other equipment necessary to perform the 

required tests. All tests shall be performed in the presence of the Engineer. 

Disposal of water shall be in accordance with Section 01 11 00 – Summary of 

Work.  

B. Tests by Manufacturer  

1. DIP, PVC, and HDPE - An infiltration and exfiltration test for the pipe shall be 

made at the place of manufacture. Certified test results shall be submitted. The 

infiltration or exfiltration allowance shall not exceed 250 gallons per inch of pipe 

diameter per mile per day. One joint test for each two hundred feet of pipe to be 

furnished.  
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C. Field Test - Visual Inspection  

1. Examine structures and pipes for:   

a. Physical damage.   

b. Indication of displacement of pipes or structures, reinforcement, forms, or 

bedding.   

c. Porous areas or voids.  

d. Proper placement of seals, gaskets, and embedments. 

e. Visible infiltration.   

2. Verify structures and pipes are set to proper line, grade as per the Contract 

Drawings, and are plumb.   

3. Verify structure and pipe dimensions and thickness match Contract Drawings.  

4. Measure inside dimensions of all flexible (HDPE) pipe prior to installation. Use 

these dimensions when sizing the mandrel should deflection testing be required.  

a. Using light to inspect pipe shall be done following pipe trench backfill is 

compacted and brought to grade or pavement subgrade.   

b. Full pipe diameter shall be visible for entire length of each section between 

structures.   

c. No less than half pipe diameter shall be visible for horizontal alignment.   

5. The Contractor shall be responsible for providing video recording of all the 

installed storm sewer systems at least 30 days after completion of backfill and one 

month before Owner or Engineer gives final acceptance for the two-year warranty. 

The recording shall be made using a color camera, self-propelled or other, having 

sufficient light to show detail of problem areas and joints. Camera speed shall not 

exceed 3 feet per second. If problems or concerns are seen by the operator, then 

the camera shall be reversed and an extended look at the area will be recorded. 

All recordings will have time, date, and footage displayed. Supplement the video 

recording with a written log or orally recorded tape log noting observations, 

findings, and deficiencies shown on the video tape.   

a. The video recording inspection shall be performed by an outside 

independent testing agency acceptable to the Owner or Engineer. 

b. The video tape and log will be given to the Engineer for review. If the 

Engineer finds any problems with the storm sewer, the Contractor will repair 

the problem and re-camera the repaired area before final acceptance will be 

given, at no added cost to the Owner.   
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c. Video recording of storm sewer may be waived if pipe diameter is sufficient 

for human access, as determined by the Engineer. A log shall be developed 

for such inspection.   

d. One copy of the video tape and log will become permanent property of the 

Engineer and Owner as record.   

D. Leakage Testing and Manhole Testing 

1. The finished manholes shall be as watertight as the pipe system of which it is part. 

See Section 33 05 61 – Utility Structures for leakage testing criteria for storm 

drains, sewers, and manholes. 

2. Observed leaks (infiltration or exfiltration) at any time within the warranty period 
shall be cause for rejection.  

E. Deflection Test – Flexible Pipe 

1. If after the visual or video inspection of the storm trunk or lateral lines, the 

Inspector finds there is “egging or deflection” of a section of pipe, a deflection test 

shall be performed on the defective section of pipe installed. Test shall be 

performed using an odd-legged mandrel pulled through the pipe without 

mechanical assistance or by laser profiling. The mandrel size shall be the 

measured inside diameter of the subject pipe minus 5% of the measured diameter. 

The mandrel shall have no less than nine legs.  

2. Any pipe failing any deflection test shall be removed, replaced, and retested.  

3. At the end of the two-year warranty period, the flexible storm pipe will be visually 

inspected for “egging or deflection”. If excess deflection is observed, the 

Owner/Warranty Holder will, at his/her expense, retest questionable portions per 

this section. 

F. Repair 

1. Repair or replace any unacceptable work at no additional cost to the Owner.  

2. Repair all visible leaks.  

3. Remove any concrete webs or protrusions.   

4. Remove form ties and repair tie holes.  

END OF SECTION 
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SECTION 33 30 00 

SANITARY SEWERAGE FACILITIES 

PART 1 – GENERAL 

1.01 DESCRIPTION 

A. Contractor shall provide all labor, materials, and equipment necessary to install a new on-

site sewage disposal system and modify an existing on-site sewage disposal system. The 

new on-site sewage disposal system shall include sanitary sewer pipe, manholes, tanks, 

chambers, soil absorption system, pumps, valves and controls.  

B. The work also includes all labor, materials, and equipment necessary for the demolition 

and lawful disposal or abandonment of existing, previously discontinued septic system 

components, including sanitary piping and structures (tank), which may be encountered 

in excavations for new system components, in accordance with applicable regulations.  

C. Contractor is responsible for obtaining required permits for construction of the septic 

system, coordinating all installation with the Septic System Designer (GZA), and the City 

of Westfield Board of Health (BoH), and providing testing required by BoH and Title 5 for 

all system components, at no additional cost to the Owner. Contractor shall be responsible 

for providing required notice to the City for witnessing installations, testing, etc. Contractor 

is also responsible for all testing and permit fees and applications not provided by the 

Owner.  

1.02 RELATED WORK 

A. Section 00 72 00 − General Conditions 

B. Section 01 14 00 – Coordination with Owner’s Operations 

C. Section 01 33 00 − Submittal Procedures 

D. Section 01 75 00 − Checkout and Startup Procedures 

E. Section 01 78 23 – Operations and Maintenance Data 

F. Section 01 78 39 – Project Record Documents 

G. Section 01 79 00 – Instruction of Owner’s Personnel 

H. Section 26 29 13 − Low-Voltage Enclosed Motor Controllers 

I. Section 33 05 61 – Utility Structures 

J. Section 33 32 13 – Submersible Sewage Pumping Equipment 
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K. Section 40 05 31 – PVC, CPVC Pipe 

1.03 EXISTING CONDITIONS 

A. Locations of existing on-site sewage disposal systems and underground utilities shown 

on the Plans are approximate. Exact locations shall be determined in the field by the 

Contractor. Contractor’s attention is called to the presence of actively used on-site 

sewage disposal system and other underground utilities within work area. 

B. Contractor is responsible for coordination of their work as required to maintain existing 

sanitary and utility services except as specifically authorized by Owner. Such 

coordination may include, but not necessarily be limited to, scheduling of work which 

may interfere with or interrupt normal site operations outside of typical work hours, and 

the provision of temporary measures to maintain sanitary service to the facility during 

interconnection/change over activities.  

1. Refer to Section 01 14 00 – Coordination with Owner’s Operations for 

requirements related to shutdowns of the Owner’s existing on-site sewage 

disposal system that are necessary to complete the modifications to the existing 

system. 

1.04 APPLICABLE PUBLICATIONS 

A. The publications listed below form a part of this Specification to the extent referenced. 

The publications are referenced in the text by the basic designation only. 

B. Code of Massachusetts Regulations 

1. 248 CMR 3.00 – General Provisions Governing the Conduct of Plumbing and Gas 

Fitting Work Performed in the Commonwealth 

2. 310 CMR 15.00 – Title 5 of the State Environmental Code – “Title 5” 

C. National Electrical Manufacturers Association (NEMA): 

1. ICS6 − Enclosures 

2. 250 − Enclosures for Electrical Equipment (1000 Volts Maximum) 

D. National Fire Protection Association (NFPA): 

1. 70 − National Electrical Code (NEC) 

E. Underwriters' Laboratories, Inc. (UL): 

1. 698 − Standard for Industrial Control Panels 
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1.05 QUALITY ASSURANCE 

A. All sanitary system installation work shall be performed in accordance with 310 CMR 

15.00 

B. Qualification of Workmen: 

1. Contractor shall be in possession of a current (at the time of the work) Disposal 

System Installer’s Permit issued by the City of Westfield BoH and shall maintain 

licensure, including renewal as necessary, for the duration of the Project. 

2. For all work and for operation of the required equipment, use only personnel 

thoroughly trained and experienced in the skills required.  

1.06 DELIVERY, STORAGE AND HANDLING 

A. Contractor shall inspect all materials upon receipt at the job site. Any observed damaged 

materials shall be rejected and replaced at no additional cost to Owner. 

B. Protection: Use all means necessary to protect the materials of this Section before, 

during and after installation and to protect installed work and materials of this and all 

other trades. 

C. Replacements: In the event of damage, immediately make all repairs and replacements 

necessary to the approval of the Owner and at no additional cost to the Owner. 

1.07 SUBMITTALS 

A. Submittals, including number of required copies, shall be submitted in accordance with 

Section 01 33 00 − Submittal Procedures. 

B. Information and material submitted under this Section shall be marked “SUBMITTED 

UNDER SECTION 33 30 00 − SANITARY SEWAGE FACILITIES”, with applicable 

paragraph identification. 

C. Contractor shall obtain and submit to Owner prior to the start of construction approval 

from the City of Westfield BoH for construction of on-site disposal system (Disposal 

System Construction permit).  

D. Manufacturer's Literature and Data, including: Full item description and optional features 

and accessories. Include dimensions, weights, materials, applications, standard 

compliance, model numbers, size, and capacity. 

1. Pump: 

a. Manufacturer and model. 

b. Operating speed. 
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c. Capacity. 

d. Characteristic performance curves. 

2. Motor: 

a. Manufacturer. 

b. Speed. 

c. Current Characteristics and W (HP). 

d. Efficiency. 

3. Controls and Disconnect Apparatus: 

a. Starting switch. 

b. Automatic control and level alarm. 

c. Alternating relay. 

d. Circuiting of control panel. 

e. Sensors. 

4. Pump Removal/Disconnect System. 

5. Automatic Distribution Valve. 

a. Manufacturer and model. 

6. Precast Concrete Structures. 

a. Manhole 

b. Septic Tanks 

1) 9,000 gal 

2) 2,000 gal 

c. Pump Chamber 

d. Valve Vault 

e. Distribution Box 

7. Cleanouts.  
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8. Valves. 

9. Flexible Connectors 

10. Flexible Butyl Resin Gaskets. 

11. Structure covers. 

a. Material. 

b. Dimensions. 

12. Sewage Pipe.  

13. Effluent Filters. 

E. Certified copies of all the factory and construction site test data sheets and reports. 

F. Following installation of the on-site sewage disposal system, Contractor shall obtain from 

the City a completed Certificate of Compliance and furnish Certificate of Compliance to 

the Owner. 

G. Complete operating and maintenance manuals in accordance with Section 01 78 23 – 

Operation and Maintenance Data, including wiring diagrams, technical data sheets and 

information for ordering replaceable parts: 

1. Include complete list indicating all components of the systems. 

2. Include complete diagrams of the internal wiring for each item of equipment. 

3. Diagrams shall have their terminals identified to facilitate installation, operation and 

maintenance. 

H. Comply with section 01 75 00 – Checkout and Startup Procedures for submission of the 

testing plan and test results for the new on-site sewage disposal system. 

I. Comply with section 01 78 23 – Operation and Maintenance Data for submission of 

Owner’s O&M data for the new on-site sewage disposal system.   

J. Comply with section 01 79 00 – Instruction of Owner’s Personnel for submission of 

trainer qualifications, lesson plan, and other required materials for training on the new 

on-site sewage disposal system.   

1.08 RECORD DOCUMENTS 

A. The Contractor shall maintain record documents of each completed phase for 

verification in accordance with Section 01 78 39 – Project Record Documents, and shall 

provide the complete set at the time of final system certification testing. Record 
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documents are to be provided in a format compatible with Revit 2022 or later, or 

Autodesk AutoCAD 2022 or later, and shall be provided on compact disk or DVD. 

Should the installing contractor engage a testing company to provide record documents 

or any portion thereof, it shall not be deemed a conflict of interest or breach of the ‘third 

party testing company’ requirement. 

B. Certification documentation shall be provided prior to submitting the request for final 

inspection. The documentation shall include all test results, the names of individuals 

performing work for the testing agency on this project, detailed procedures followed for 

all tests, and a certification that all results of tests were within limits specified. 

PART 2 – PRODUCTS  

2.01 PRECAST STRUCTURES 

A. Precast structures shall be in accordance with Section 33 05 61 – Utility Structures.  

2.02 SEPTIC TANKS 

A. New System Septic Tank: 

1. The septic tank for the new on-site sewage disposal system shall be a water-tight 

precast concrete two-compartment tank, with a minimum capacity of 9,000 gallons 

constructed in accordance with 310 CMR 15.226. The compartments shall be 

minimum 6,000 gallons (1st compartment) and 3,000 gallons (2nd compartment). 

B. Replacement Septic Tank: 

1. The septic tank for the existing on-site sewage disposal system shall be a water-

tight precast concrete two-compartment tank, with a minimum capacity of 2,000 

gallons constructed in accordance with 310 CMR 15.226. The compartments shall 

be minimum 1,333 gallons (1st compartment) and 666 gallons (2nd compartment).  

C. Septic tanks shall have risers extending to proposed grade in accordance with Section 

33 05 61 – Utility Structures.  

D. Septic tanks shall be provided with a filter “Tee” on the outlet to prevent the movement of 

solids from the tank to the pump chamber or soil absorption system.  

2.03 PUMP CHAMBER 

A. Pump chamber shall consist of a 4,000-gallon precast concrete structure with the 

dimensions shown on the Drawings. Precast concrete structure shall be in accordance 

with Section 33 05 61 – Utility Structures of these specifications. 

B. Pump chamber shall have the accessories specified in Paragraph 2.05 of this Section. 
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2.04 EFFLUENT PUMPS 

A. Effluent pumps shall be submersible, high-head effluent pumps. Pumps shall be 0.5-1.5 

HP, 115/230 VAC, single phase, 60 HZ, two-wire motor, with 10-foot-long extra heavy 

duty (SOOOW) electrical cord with ground. The pumps shall be UL and CSA listed for 

use with effluent. The pumps must have a minimum 24-hour run dry capability without 

water lubrication. The pumps shall have a 1/8-inch bypass orifice to ensure flow 

circulation for motor cooling and to prevent air bind. The pumps shall have a floating 

impeller design to protect against up thrust and to increase pump life. The pumps’ liquid 

ends must be repairable (by replacing impellers and/or diffusers) for better long-term 

cost of ownership. The motor must be rated for continuous use and frequent cycling, at 

least 100 cycles per day. The motor cable must be suitable for Class 1 and Division 1 

and 2 applications. The pumps shall be lightweight for easy removal and maintenance. 

The pumps intake screens must be 1/8-inch mesh polypropylene. The pump shall have 

internal thermal overload protection and internal lightning protection. All pumps shall 

undergo 3-point (Dead Head, Design Flow, and Design Flow + 30%) wet testing at the 

factory to confirm performance.   

B. Pump Performance Information:  

1. Design Flow = 40 gpm 

2. Design Head = 25 ft 

2.05 SYSTEM ACCESSORIES  

A. Service of the pump and sensors shall not require entry into the structure.  The 

accessories specified herein are intended to allow operators to perform all maintenance 

activities and system adjustments without entering the basin. 

B. Lift-Out Rails: Conform to Section 33 32 13 – Submersible Sewage Pumping Equipment.   

C. Lift-Out Rail Mounting Base: Conform to Section 33 32 13 – Submersible Sewage 

Pumping Equipment.   

D. Lift-Out Elbow: Conform to Section 33 32 13 – Submersible Sewage Pumping 

Equipment.   

E. Lift-Out Chain: Conform to Section 33 32 13 – Submersible Sewage Pumping 

Equipment.   

F. Access Hatch: Conform to Section 33 32 13 – Submersible Sewage Pumping 

Equipment.   

G. Cord Hanger: Conform to Section 33 32 13 – Submersible Sewage Pumping Equipment.   

H. Discharge Piping and Valves: Conform to Section 33 32 13 – Submersible Sewage 

Pumping Equipment.   
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I. Vent: A vent constructed of Schedule 80 PVC piping shall be provided to facilitate level 

changes in the structure.  Vent shall be furnished with an activated charcoal vent filter 

with 1 lb. of activated charcoal pellets.  

2.06 SYSTEM CONTROLS  

A. Refer to Section 33 32 13 – Submersible Sewage Pumping Equipment.   

2.07 DISTRIBUTION BOX 

A. Distribution box shall be a water-tight, precast concrete structure, constructed in 

accordance with 310 CMR 15.000 and Section 33 05 61 – Utility Structures of these 

specifications. Distribution box shall be designed for H-20 load rating.  

B. Distribution box shall be installed with a riser to final finished grade and furnished with a 

cover in accordance with Section 33 05 61 – Utility Structures.  

2.08 AUTOMATIC DISTRIBUTION VALVE 

A. The automatic distribution valve shall be an automatic mechanically operated valve to 

sequentially redirect flow to multiple zones. The valve shall be designed to be operated 

by a high-head effluent pump and coordinated with the effluent pumps provided. 

1. Number of zones: 5 zones. 

2. Inlet Size: 1-1/2” Dia.  

3. Outlet Size: 1-1/2” Dia. 

2.09 IMPERVIOUS MEMBRANE 

A. Impervious membrane shall be a flexible High Density Polyethylene membrane with the 

following characteristics: 

Property   Value  Test Method 

1. Thickness:   40 mm  ASTM D 1583 

2. Density:    57.7 lb/ft3 ASTM D792 or ASTM D1505 

3. Minimum Tensile:  84 lb/in  ASTM D638 

4. Hydrostatic Resistance: 250 psi  ASTM D751 

5. Puncture Resistance:  65 lbf  FTMS 101 C – Method 2065 

6. Tear Resistance:  26 lbf  ASTM D1004 
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2.10 ORIFICE SHIELDS 

A. Orifice shields shall consist of PVC shields that meet ASTM D-1784 and shall be able to 

attach to a lateral pipe with the outside diameter of 1.66 inches.  

PART 3 – EXECUTION 

3.01 SURFACE CONDITIONS 

A. Inspection 

1. Prior to all Work of this Section, carefully inspect the installed Work of all other 

trades and verify that all such Work is complete to the point where this installation 

may properly commence.  

2. Verify that sanitary sewers may be installed in accordance with the original design, 

all pertinent codes and regulations, and all pertinent portions of the referenced 

standards. 

B. Discrepancies 

1. In the event of discrepancy, immediately notify the Owner and Engineer. 

2. Do not proceed with installation in areas of discrepancy until all such discrepancies 

have been fully resolved.  

3.02 EXCAVATION AND BACKFILL 

A. Excavation is unclassified and includes excavation to required subgrade elevations, 

regardless of character of materials and obstructions encountered.  

B. Topsoil, subsoil, and fine-grained subgrade soils to be excavated to the coarse sand and 

gravel horizon underneath soil absorption bed location. Area to be brought to grade 

using soil absorption fill required by 310 CMR 15.000, “Title 5 Sand”. Contractor shall 

take precautions to prevent the compaction of existing subgrade within the soil 

absorption area during excavation.  

C. Unauthorized Excavation: Materials removed beyond indicated subgrade elevations or 

dimensions shall be corrected as noted below at Contractor’s expense: 

1. Under footings: Backfill to indicated subgrade elevation using lean concrete or 

Sand-Gravel Fill. 

2. Elsewhere: Backfill and compact with materials as specified. Over excavation at 

trenches, manholes, and structures shall be backfilled with Sand-Gravel Fill. 
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D. When excavation has reached required subgrade elevations, notify Engineer and Septic 

System Designer for evaluation. If unsuitable materials are encountered, excavate and 

replace as recommended by the Engineer and Septic System Designer and directed by 

Owner. 

E. Stability of Excavations: Slope sides of excavations to comply with OSHA Standards, 

local codes and ordinances, and other authorities having jurisdiction. Shore and brace 

where sloping is not possible because of space restrictions or instability of material 

excavated. Maintain sides and slopes of excavations in safe condition until completion of 

backfilling. 

F. Cold Weather Protection: Protect excavation bottoms against freezing. 

3.03 EXISTING ON-SITE SEWAGE DISPOSAL SYSTEM TANK RELOCATION 

A. Contractor shall install the replacement tank to the lines and grades shown on the 

Drawings. Contractor shall route new sewer pipe to existing sewer manhole and 

distribution box. Contractor shall plug the inlet sewer pipe within the existing manhole to 

remove, rework manhole, and install new sewer pipe connection. Contractor shall 

connect new sewer pipe to existing distribution box. 

B. Contractor shall pump, remove and lawfully dispose of the existing septic tank and 

associated existing sewer pipe. Onsite abandonment of existing septic system 

components shall not be permitted.  

C. Contractor shall maintain sanitary service for the existing facility during the Work of this 

section. Contractor shall provide pumping from the upstream sewer manhole, or other 

means to maintain sanitary service, as necessary while work to the existing on-site 

sewage disposal system requiring interruption of system function is undertaken.  

1. Refer to Section 01 14 00 – Coordination with Owner’s Operations for 

requirements related to shutdowns of the Owner’s existing on-site sewage 

disposal system that are necessary to complete the modifications to the existing 

system. 

3.04 ON-SITE SOIL ABSORPTION SYSTEM 

A. Contractor shall bring soil absorption area to grade using soil absorption fill required by 

310 CMR 15.000, “Title 5 Sand”. While backfilling, Contractor shall install impervious 

liner as shown on Drawings, taking care not to tear or damage liner. Once soil 

absorption area is brought to grade, Contractor shall coordinate required inspections 

with the City of Westfield BoH, Engineer, and Septic System Designer. 

B. Contractor shall install septic tank, pump chamber, pumps and pump systems, valve 

vault, distribution box, and automatic distribution valve per the lines and grades shown 

on Drawings.  
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C. After soil absorption area is inspected, Contractor shall install min. 6” of stone and begin 

the installation of the manifold and lateral piping as shown on Drawings. Once installed, 

contractor shall coordinate inspection with the Engineer, Septic System Designer, and 

City of Westfield BoH.  

D. Contractor shall coordinate inspection with the Engineer, Septic System Designer, and 

City of Westfield BoH for the final system inspection and test of the effluent pump 

system and automatic valve. Contractor shall maintain record documents of all system 

components, including location and inverts.   

E. Contractor shall backfill and loam the soil absorption area as shown. 

F. Contractor shall sequence their work as required to allow for all required inspections 

during septic system construction. Any remedial action required due to the failure of the 

Contractor to coordinate and obtain all required inspections by the Engineer, Septic 

System Designer, and City of Westfield BoH shall be performed by the Contractor at no 

cost to the Owner.  

3.05 STARTUP AND TESTING 

A. As recommended by product manufacturer and listed standards and under actual or 

simulated operating conditions, tests shall be conducted to prove full compliance with 

design and specified requirements. Tests of the various items of equipment shall be 

performed simultaneously with each integrated system. Comply with Section 01 75 00 – 

Checkout and Startup Procedures. 

B. The tests shall be in accordance with Title 5, and shall include, but not be limited to, 

system capacity, system leak down test, pump function, control function, and alarm 

functions. 

C. When any defects are detected, correct defects and repeat test at no additional cost to 

the Owner. 

3.06 DEMONSTRATION AND TRAINING 

A. Provide services of manufacturer’s technical representative for four hours to instruct 

Owner’s personnel in operation and maintenance of the system and to provide 

demonstration of system operation in the field. Comply with Section 01 79 00 – 

Instruction of Owner’s Personnel. 

END OF SECTION 
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Equipment 

SECTION 33 32 13 

SUBMERSIBLE SEWAGE PUMPING EQUIPMENT 

PART 1 – GENERAL 

1.01 DESCRIPTION 

A. Duplex pump station shall include submersible grinder pump units including pump, 

motor, controls, and accessories for pump removal facilitate servicing.  The pump and 

accessories will be field-installed in a pre-cast concrete structure. 

1.02 RELATED WORK 

A. Section 00 72 00 − General Conditions 

B. Section 01 33 00 − Submittal Procedures 

C. Section 01 75 00 − Checkout and Startup Procedures 

D. Section 01 78 23 – Operations and Maintenance Data 

E. Section 01 79 00 – Instruction of Owner’s Personnel 

F. Section 40 05 31 – PVC, CPVC Pipe 

G. Section 26 29 13 − Low-Voltage Enclosed Motor Controllers 

1.03 APPLICABLE PUBLICATIONS 

A. The publications listed below form a part of this specification to the extent referenced. 

The publications are referenced in the text by the basic designation only. 

B. Code of Massachusetts Regulations 

1. 248 CMR 3.00 – General Provisions Governing the Conduct of Plumbing and Gas 

Fitting Work Performed in the Commonwealth 

C. National Electrical Manufacturers Association (NEMA): 

1. ICS6 − Enclosures 

2. 250 − Enclosures for Electrical Equipment (1000 Volts Maximum) 

D. National Fire Protection Association (NFPA): 

1. 70 − National Electrical Code (NEC) 
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E. Underwriters' Laboratories, Inc. (UL): 

1. 698 − Standard for Industrial Control Panels 

1.04 SUBMITTALS 

A. Submittals, including number of required copies, shall be submitted in accordance with 

Section 01 33 00 − Submittal Procedures. 

B. Information and material submitted under this Section shall be marked “SUBMITTED 

UNDER SECTION 33 32 13 − SUBMERSIBLE SEWAGE PUMPING EQUIPMENT”, with 

applicable paragraph identification. 

C. Manufacturer's Literature and Data including: Full item description and optional features 

and accessories. Include dimensions, weights, materials, applications, standard 

compliance, model numbers, size, and capacity. 

1. Pump: 

a. Manufacturer and model. 

b. Operating speed. 

c. Capacity. 

d. Characteristic performance curves. 

2. Motor: 

a. Manufacturer. 

b. Speed. 

c. Current Characteristics and W (HP). 

d. Efficiency. 

3. Controls and Disconnect Apparatus: 

a. Starting switch. 

b. Automatic control and level alarm. 

c. Alternating relay. 

d. Circuiting of control panel. 

e. Sensors. 
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4. Pump Removal/Disconnect System. 

D. Certified copies of all the factory and construction site test data sheets and reports. 

E. Complete operating and maintenance manuals including wiring diagrams, technical data 

sheets and information for ordering replaceable parts: 

1. Include complete list indicating all components of the systems. 

2. Include complete diagrams of the internal wiring for each item of equipment. 

3. Diagrams shall have their terminals identified to facilitate installation, operation and 

maintenance. 

F. Comply with section 01 75 00 – Checkout and Startup Procedures for submission of the 

testing plan and test results for the sanitary lift station system. 

G. Comply with section 01 78 23 – Operation and Maintenance Data for submission of 

owner’s O&M data for the sanitary lift station system.   

H. Comply with section 01 79 00 – Instruction of Owner’s Personnel for submission of 

trainer qualifications, lesson plan, and other required materials for training on the 

sanitary lift station system.   

1.05 AS-BUILT DOCUMENTATION 

A. The installing contractor shall maintain as-built drawings of each completed phase for 

verification; and, shall provide the complete set at the time of final systems certification 

testing. As-built drawings are to be provided, and a copy of them on Revit 2022 or later, 

provided on compact disk or DVD. Should the installing contractor engage the testing 

company to provide as-built or any portion thereof, it shall not be deemed a conflict of 

interest or breach of the ‘third party testing company’ requirement. 

B. Certification documentation shall be provided prior to submitting the request for final 

inspection. The documentation shall include all test results, the names of individuals 

performing work for the testing agency on this project, detailed procedures followed for 

all tests, and a certification that all results of tests were within limits specified. 

PART 2 – PRODUCTS  

2.01 GRINDER PUMP UNITS 

A. Submersible, centrifugal, grinder type designed for 130 degrees F maximum water 

service. Systems shall include two pumps as required by Contract Documents.  Pumps 

shall be capable of continuous duty cycle. Where a hazardous environment condition 

exists, explosion proof pumps shall be installed. 
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B. Volute, motor, and seal housing shall be coated cast iron, ASTM A-48 Class 30.  All 

fasteners exposed to the pumped liquid shall be series 300 stainless steel.  Coating shall 

be a hybrid acrylic/alkyd paint for corrosion protection.   

C. Impeller: Ductile iron or stainless steel designed for rough-duty service, of non-

overloading design with semi-open vanes.   

D. Grinder System: System shall consist of a stationary cutter attached to the pump and a 

rotating cutter attached to the impeller shaft.  Stationary cutter shall be pressed into the 

volute housing, secured with series 300 stainless steel bolts, and provided with tapped 

back-off holes for cutter removal.  The rotating cutter shall be threaded into the impeller 

shaft and secured with series 300 stainless steel bolts.  The cutting arms on the rotating 

cutter shall creating a scissor action with the cutting slots on the stationary cutter to 

macerate tough objects.  The stationary and rotating cutters shall be constructed of 

440C stainless steel with a Rockwell hardness of 57-60C.  The grinder system shall be 

capable of grinding normal domestic sewage to a fine slurry. 

E. Motor: Stator, rotor, and bearings shall be mounted in a sealed submersible-type 

housing.  Stator windings shall have NEMA Class F insulation and a dielectric oil-filled 

motor of NEMA B design.  Pump and motor shall be designed to be capable of operating 

in partially dry or submerged conditions, without the use of a cooling jacket or 

supplemental cooling.   

F. Shaft and Bearings: Shaft shall be constructed of solid 440 stainless steel with minimum 

overhang to minimize deflection.  Shaft bearings shall consist of an upper single-row ball 

radial bearing and a lower double-row, angular-contact bearings.  Bearings shall be 

lubricated by the dielectric oil that fills the motor housing.   

G. Quick Disconnect Power Cord: SOOW, 600V, water-resistant, UL listed.  A single cord 

shall house the power cabling as well as sensor cabling.  To mitigate water 

contamination of pump interior, cabling shall enter pump using a cord cap then with 

compression fittings and epoxy compound potting for each individual cable.  The quick 

disconnect shall consist of mating pins in molding enclosure that shall be filled with 

epoxy compound and provided with a cord-integral strain-relief that is clamped over the 

molding enclosure.   

H. Seals and Sensors: The oil-filled section of the pump shall be protected from the 

pumped liquid by two type 21 carbon ceramic mechanical seals mounted in tandem.  

The seal housing shall be furnished with a moisture sensing probe installed between the 

seals to sense for ingress of moisture.  The sensing of moisture shall be automatic, 

continuous, and not require the removal of the pump from the basin.   

I. Pump Performance Information:  

1. Design Flow = 50 gpm 

2. Design Head = 40 ft 
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3. Motor Size = 2 hp 

4. Motor Speed = 3450 rpm 

J. Acceptable Manufacturers: 

1. Myers 

2. Zoeller 

3. Hydromatic 

4. Approved equal 

2.02 SYSTEM ACCESSORIES  

A. Service of the pump and sensors shall not require entry into the basin.  The accessories 

specified herein are intended to allow operators to perform all maintenance activities and 

system adjustments without entering the basin. 

B. Lift-Out Rails: A pair of stainless steel rails shall be provided for each pump to facilitate 

pump removal by use of a lifting cable.  The rails shall be constructed of 3/4” schedule 

40 stainless steel pipe Rails shall be supported from a mounting base and stainless steel 

intermediate supports secured to the basin walls, at intervals no less than 12 ft.   

C. Lift-Out Rail Mounting Base: A heavy-duty cast iron mounting base that is anchored to 

the basin floor shall be provided to support the rails and fixed pump discharge piping.  

Base shall include a slot to accept the lift-out pump elbow and check valve. Cast iron 

mounting base shall be factory-coated with an acrylic/alkyd paint to provide corrosion 

protection.   

D. Lift-Out Elbow: Each pump shall be furnished with a lift-out elbow that is removed with 

the pump.  The lift-out elbow shall be furnished with a sealing plate that mates with the 

fixed discharge piping that is supported by the mounting base when the pump is lowered 

into place along the rails. 

E. Lift-Out Chain: A stainless steel lifting cable or chain shall be provided for each pump 

and be secured to access hatch framing.   

F. Access Hatch: A lockable aluminum access hatch shall be provided with a hold-open 

feature and the pump lifting cable shall be easily reachable while outside of the basin. 

G. Cord Hanger: A hanger system shall be provided on the basin wall for proper support of 

the power cord and float cables.  Hanger shall be easily reachable while outside of the 

basin. 

H. Discharge Piping and Valves: Discharge piping shall be Schedule 80 PVC, with flanges 

and adapters as needed, in accordance with Section 40 05 31 – PVC, CPVC Piping. 
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Check valves and isolation gate valves shall be provided for each pump, located in a 

valve vault that is separate from the pump station wet well, as indicated on the drawings.  

The gate valves shall conform to AWWA C509 and constructed with a flanged iron body, 

a resilient seat, and provided with a non-rising stem.   The check valves shall conform to 

AWWA C508 and constructed with a flanged iron body, a bronze seat ring, and an 

external lever and spring. 

I. Vent: A vent constructed of Schedule 5 stainless steel piping shall be provided to 

facilitate level changes in the structure.  Vent shall be furnished with a stainless steel 

bug screen. 

2.03 SYSTEM CONTROLS  

A. Furnish a control panel in a NEMA 4X enclosure for outdoors installation.  Panel shall 

bear the UL 698 label. The controls shall be suitable for operation with the electrical 

characteristics listed on the Electrical drawings. The control panel shall have a level 

control system with switches to start and stop pumps automatically, and to activate a 

high-water alarm. The sensors shall be float-type. The alarm shall have a silencing 

switch.  

1. The circuitry of the control panel shall include: 

a. Power on-off switch for controller. 

b. Hand-off-auto switches for each pump. 

c. Run lights for each pump. 

d. Run time meters for each pump. 

e. Seal failure module with pilot lights for each pump. 

f. Alarm beacon and horn with silence button on panel exterior. 

g. Motor starters for each pump 

h. Disconnect/breaker for each pump. 

i. Automatic motor overload protection. 

j. Intrinsically safe relay module to limit energy available in float switch circuits.  

k. Terminal block for landing of sensor circuits. 

l. Provide auxiliary contacts for a general remote alarm to the DDC System.  

Alarm contact shall close under any of the following scenarios: pump failure, 

leak probe sensor, or high-level alarm. 
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2. For a duplex system, provide an alternating relay to automatically alternate leadoff 

and standby duties of each pump of a duplex unit at the end of each pumping 

cycle. Standby pump shall start when water level in sump rises to a predetermined 

level that indicates excessive inflow or failure of the lead pump. 

3. Sensors that detect the level of water in the sump shall be arranged as to allow the 

accumulation of enough volume of liquid below the normal on level that the pump 

will run for a minimum cycle of one minute. Sensors shall be located to activate the 

alarm adequately before the water level rises to the inlet pipe. 

4. All circuits shall be installed with conduit seals to prevent migration of gases from 

the basin to the control enclosure. 

5. A junction box rated for Class I, Division I environments shall be provided where 

the circuits enter the basin. 

PART 3 – EXECUTION 

3.01 INSTALLATION 

A. If an installation is unsatisfactory to the Owner’s Representative, the contractor shall 

correct the installation at no cost to the Owner. 

3.02 STARTUP AND TESTING 

A. As recommended by product manufacturer and listed standards and under actual or 

simulated operating conditions, tests shall be conducted to prove full compliance with 

design and specified requirements. Tests of the various items of equipment shall be 

performed simultaneously with each integrated system. 

B. The tests shall include system capacity, control function, and alarm functions. 

C. When any defects are detected, correct defects and repeat test at no additional costs to 

the Owner. 

3.03 DEMONSTRATION AND TRAINING 

A. Provide services of manufacturer’s technical representative for four hours to instruct 

Owner’s Personnel in operation and maintenance of the system and to provide 

demonstration of system operation in the field. 

END OF SECTION 
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SECTION 33 41 13 

FOUNDATION DRAINAGE SYSTEMS 

PART 1 – GENERAL 

1.01 THE REQUIREMENT 

A. The Contractor shall furnish and install foundation drainage systems in accordance with 

the requirements of these Specifications and Drawings. The Contractor shall provide all 

supervision, labor, materials, equipment, tools, instruments, and supplies of whatever 

nature required for the completion of the work described herein. 

B. The work includes but is not limited to: 

1. Provide required submittals. 

2. Furnish and install Filter Geotextile as indicated on the Drawings. 

3. Furnish, place and compact drainage fill, as indicated. 

4. Furnish and install perforated and closed subdrain pipes, clean out pipes, and 

fittings as indicated. 

5. Furnish and install geotextile underslab drain, as indicated. 

6. Furnish and install Geocomposite wall drain, as indicated. 

7. Protect the drainage course material from contamination at all times by covering 

with a plastic membrane. 

1.02 RELATED SECTIONS 

A. Section 31 00 01 – Earthwork 

B. Section 31 05 16 – Aggregate Materials 

C. Section 31 05 19 – Geotextiles 

1.03 SUBMITTALS 

A. In accordance with the procedures and requirements set forth in the General Conditions 

and Section 01 33 00 – Submittal Procedures, the Contractor shall submit the following: 

1. Name and location of all material suppliers. 

2. Specifications for each material submitted indicating compliance with the 

standards specified herein. 
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3. Samples of reinforced plastic membrane, Filter Geotextile, Geocomposite wall 

drain, and geotextile underslab drain, with manufacturer's certificates and catalog 

cuts stating their mechanical and physical properties. Samples of each material 

shall be at least one square foot in size. 

4. Samples of perforated and closed drainage pipe, with manufacturer's certificates 

and catalog cuts stating their mechanical and physical properties. Samples of each 

pipe shall be at least one foot long. Also submit a sample of the cap used on clean 

outs. 

5. Representative samples of drainage fill provided in plastic lined bag(s) clearly 

marked as to the source and sample identification. A minimum of 20 lbs. of 

material from each source shall submitted. 

6. Shop Drawings of installation. 

7. The Contractor shall provide the Engineer with Record Drawings clearly indicating 

the completed drainage systems. Locations of the components of the drainage 

systems and appropriate dimensions shall be shown on the Drawings. 

PART 2 – MATERIALS 

2.01 REINFORCED PLASTIC MEMBRANE 

A. A 3-ply reinforced plastic such as "Griffolyn 65" as manufactured by Griffolyn Co., 

Houston, Texas, "Rufco 400", as manufactured by Raven Industries, or equal. Splices 

shall be made by overlapping the edges 12-inches and taping the edges down with 

approved tape. Installation shall be done in a matter so as not to rupture, tear, puncture 

or cut the membrane. 

B. Adhesive/Tape: Type approved by the manufacturer of the membrane material. 

2.02 GEOCOMPOSITE WALL DRAIN 

A. The Geocomposite wall drain shall be a composite subsurface drainage mat consisting 

of a Filter Geotextile bonded to one side of a drainage core. The wall drain shall have a 

minimum flow rate of 4 gpm/ft width when tested under a normal compressive stress of 

3,600 psf at a hydraulic gradient of 1.0 per ASTM D-4716. 

B. Geocomposite wall drain shall be installed where shown on the Drawings per 

manufacturer's instructions. 

C. Geocomposite wall drain shall be ENKADRAIN 9120 by Akzo Nobel Geosynthetics Co., 

Asheville, NC; MIRADRAIN 2000 by Nicolon Mirafi Group, Charlotte, NC; SHEET 

DRAIN HS by Greenstreak, Inc., St. Louis, MO; or equal. 
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2.03 GEOTEXTILES 

A. Filter Geotextile shall be furnished and installed in accordance with Section 31 05 19 – 

Geotextiles, where shown on the Drawings. 

2.04 PERFORATED AND CLOSED DRAINAGE PIPE AND FITTINGS 

A. Subdrainage pipe shall be rigid PVC pipe with solvent welded type joints. Perforated 

pipe shall have four (4) rows of 3/8-inch diameter holes spaced approximately 90o apart 

along the circumference of the pipe. Longitudinal spacing of holes shall be 8-inches on 

center. Perforated pipe shall be PVC, Schedule 40. Solid or closed pipe shall be PVC, 

Schedule 80. 

2.05 DRAINAGE FILL 

A. Drainage fill shall meet the requirements of Section 31 00 01. 

2.06 GEOTEXTILE UNDERSLAB DRAIN 

A. The geotextile underslab drain shall be a composite subsurface drainage mat consisting 

of a geotextile filter fabric bonded to one side of a dimpled polymeric core. The polymeric 

core shall be a dimpled solid sheet that shall not allow any earth or concrete materials to 

pass from one face to the other. 

B. Geotextile underslab drain shall be MIRADRAIN 6000 by Carlisle Coatings and 

Waterproofing, Wyle, TX or equal. 

PART 3 – EXECUTION 

3.01 GENERAL 

A. The Contractor shall be solely responsible for the manufacture, handling, transportation 

and installation of under drainage systems shown on the Drawings and specified herein. 

The Contractor shall keep drainage and filter fabrics and other materials enclosed in 

protective covering until ready for use and shall prevent damage to them during handling 

and installation. Drainage fill shall be stored, handled and placed so as to prevent 

contamination.  

3.02 INSTALLATION OF SUBDRAINAGE SYSTEMS 

A. The subgrade shall be cut to a generally smooth surface prior to placing subdrainage 

system. Freestanding water, mud, loose or disturbed soil and rock shall be removed 

from the subgrade surface. Sharp projections shall be removed from the subgrade 

surface.  

B. Installation of reinforced plastic membrane shall be done in a manner so as not to 

rupture, tear, puncture, cut, or abrade the materials. Where such damage occurs, it shall 

be repaired with a patch which extends at least 24-inches beyond the edge of the 
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damaged area. Installation of geotextiles shall be in accordance with Section 31 05 19 – 

Geotextiles. 

C. Place and compact drainage fill to the level of the bottom of the subdrain pipe, as 

indicated. Do not displace or damage Filter Geotextile during placement and compaction 

of drainage fill. 

D. Lay and connect the subdrain pipe directly on the drainage fill with perforations facing 

down. All dead ends shall be capped or plugged. Perforated drainage pipes shall have a 

minimum gradient of 0.5 percent unless otherwise indicated on the Drawings. Clean-outs 

shall be installed where shown on the Drawings and shall be equipped with an approved 

vandal-proof cap. 

E. Place and compact drainage fill over the subdrain pipe. Drainage fill compaction 

requirements are specified in Section 31 00 01 – Earthwork. Compact with a hand-

operated mechanical tamper in trenches, immediately above drainage pipes, and areas 

inaccessible to larger equipment. 

F. Water test the drainage system by flushing water through the subdrain pipes.  

G. Where geotextile underslab drain is shown on the Drawings, place it on top of the 

subgrade with fabric side down. Edges of adjacent panels shall be interlocked by 

overlapping of dimples. 

3.03 INSTALLATION OF WALL DRAINAGE SYSTEM AGAINST FORMED WALL 

A. Place Filter Geotextile against the outside wall footing as shown on the Drawings. 

Overlap fabric edges 24 inches. 

B. Place and compact drainage fill to the level of the bottom of the subdrain pipe as 

indicated. Do not displace or damage Filter Geotextile during placement and compaction 

of drainage fill. 

C. Lay and connect the subdrain pipe directly on the drainage fill with perforations facing 

down. All dead ends shall be capped or plugged. Perforated drainage pipes shall have a 

minimum gradient of 0.5 percent unless otherwise indicated on the Drawings. Clean-outs 

shall be installed where shown on the Drawings and shall be equipped with an approved 

vandal-proof cap. 

D. Fasten the Geocomposite wall drain against the wall and drape around the drainage 

pipe. Geotextile side shall face backfill soil. Install according to the manufacturer's 

recommendations, as approved by the Engineer. The wall drain shall be continuous 

around the structure as shown to a height of 12 inches below finish grade. The 

remaining 12 inches shall be sealed with a bentonite enriched fill material. The material 

shall be continuous behind the walls and be a minimum of 2 feet wide. 

E. Place and compact drainage fill over the subdrain pipe and extend Filter Geotextile 

around the drainage fill as shown on the Drawings. Do not displace or damage footing 
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drainage pipe, Filter Geotextile, or Geocomposite wall drain during placement of 

drainage fill. 

F. Water test the drainage system by flushing water through the subdrain pipes. 

G. Backfill in accordance with Section 31 00 01 – Earthwork, after the wall drainage system 

has been approved. Do not displace or damage wall drainage fabric during backfilling. 

END OF SECTION
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SECTION 33 46 00 

BIORETENTION CELL 

PART 1 – GENERAL 

1.01 THE REQUIREMENTS 

A. The Contractor is responsible for installing bioretention cell(s) to manage post-

construction stormwater runoff. This item covers the work necessary for installation of 

the bioretention cell. The Contractor shall furnish all material, labor, and equipment 

necessary for the proper installation of this facility. 

B. All excavations shall be in conformity with the lines, grades, and cross sections shown 

on the Contract Drawings or established by the Engineer. 

C. It is the intent of this Specification that the Contractor conducts the construction activities 

in such a manner that erosion of disturbed areas and off-site sedimentation be 

absolutely minimized. 

D. Installation of the bioretention cell should occur after the contributing watershed has 

been stabilized. It shall be the responsibility of the contractor to make any necessary 

repairs if the performance of the system is impacted by sediment during construction or 

due to improper construction sequencing. The contractor shall implement additional 

measures as deemed necessary to prevent sediment impacts to the bioretention cell 

during construction. 

E. Activities related to the installation of a bioretention cell shall include but not be limited to 

the following items of work: 

1. Excavation of bioretention basin 

2. Preparation of bioretention soil media 

3. Installation of bioretention cell components, including drainage layers, overflow 

structures, drainage pipes, and soil media 

4. Installation of bioretention plants 

1.02 RELATED WORK SPECIFIED ELSEWHERE 

A. Section 31 10 00 – Clearing, Grubbing, and Site Preparation 

B. Section 31 00 01 – Earthwork 

C. Section 31 25 00 – Erosion and Sedimentation Control 

D. Section 32 11 00 – Surface Restoration 
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E. Section 33 05 61 – Utility Structures 

F. Section 32 90 00 – Planting 

G. Section 33 24 00 – Storm Drains and Roof Drains 

1.03 REFERENCE SPECIFICATIONS, CODES AND STANDARDS 

A. Without limiting the generality of other requirements of these specifications, all work 

hereunder shall conform to the applicable requirements of the referenced portions of the 

following documents, to the extent that the requirements therein are not in conflict with 

the provisions of this Section. 

1. Massachusetts Stormwater Handbook 

2. Local stormwater permitting authority 

3. Commonwealth of Massachusetts Department of Transportation Standard 

Specifications for Highways and Bridges 

1.04 SUBMITTALS 

A. In accordance with the procedures and requirements set forth in the General Conditions, 

Division 01 and Section 01 33 00 – antSubmittal Procedures, the Contractor shall submit 

the following: 

1. Name and location of all material suppliers. 

2. Certificate of compliance with the standards specified above for each source of 

each material. 

3. List of disposal sites for waste and unsuitable materials and all required permits for 

use of those sites. 

4. Analysis results for soil media before placement in bioretention cell. 

5. Inspection/maintenance reports for the bioretention cell until the Bioretention 

Operation and Maintenance Agreement is in effect.  

1.05 GUARANTEE 

A. All work related to the installation of the bioretention cell shall be subject to the one-year 

guarantee period of the Contract as specified in the General Conditions. 
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PART 2 – MATERIALS 

2.01 MATERIALS 

A. Materials for use in bioretention cells shall be in accordance with the Massachusetts 

Stormwater Handbook and this specification. 

2.02 SOIL MEDIA 

A. The soil media should be uniform and free of stones, stumps, roots or other similar 

material greater than 2 inches. No other materials or substances shall be mixed or 

dumped within the bioretention area that may be harmful to plant growth or prove a 

hindrance to the planting or maintenance operations. The soil media shall be free of 

noxious weeds.  

B. Clay content shall be less than 5%. 

C. Use soils with 1.5% to 3.0% organic content and maximum of 500-ppm soluble salts. 

D. The soil media should be a mix of sand, compost and soil as follows: 

1. Sand: 40% 

2. Topsoil: 20 – 30% 

3. Compost: 30-40% 

4. Sand component shall be gravelly sand that meets ASTM D422 as follows: 

 

Sieve Size Percent Passing 

2-inch 100 

¾-inch 70-100 

1/4-inch 50-80 

U.S. No. 40 15-40 

U.S. No. 200 0-3 

5. The compost component must be processed from a yard waste in accordance with 

MassDEP Guidelines. Compost shall not contain biosolids. 

E. Soil media should be analyzed by the University of Massachusetts Soil Testing Lab 

Resources or other approved testing facility. If more than one sample is tested, all 
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testing shall be performed by the same testing facility. In addition to having a textural 

analysis performed, the soil shall be tested for and shall meet the following criteria:  

1. pH range: 5.5 – 6.5 

F. The soil media should be tested to determine an actual drainage rate after placement. 

The permeability should fall between 1 and 6 inches per hour. A permeability of 1-2 

inches per hour is preferred. The infiltration rates should be approximately 2 in/hr and 1 

in/hr for 8% and 12% fines, respectively. 

2.03 UNDERDRAINS 

A. Underdrains shall be constructed of Schedule 40 or SDR 35 smooth wall PVC pipe. The 

minimum pipe diameter shall be 4 inches. The underdrains shall be installed within the 

gravel drainage layer. 

1. A minimum of 4 rows of perforations shall be provided around the diameter of the 

underdrain pipe and the perforations shall be placed 6 inches on center within 

each row for the entire length of the drainage lateral. Perforations shall be 3/8-inch 

diameter. More perforations shall be provided for pipes 10 inches in diameter and 

larger. 

2. The minimum slope of all piping within the underdrain system shall be 0.5 percent. 

3. A minimum of two pipes should be installed to allow for redundancy. 

4. Filter socks shall not be used to wrap the underdrain pipes. 

5. Connections within the underdrain system and to the overflow structure shall be 

watertight. 

6. Cleanouts shall be provided at the end of all underdrain lines (minimum one per 

every 1,000 square feet of surface area). Cleanouts shall consist of Schedule 40 

or SDR 35 smooth wall PVC pipe with a threaded PVC cleanout cover. The 

cleanout shall extend 8” above the finished grade. 

2.04 GRAVEL DRAINAGE LAYER 

A. A gravel drainage layer shall be provided beneath the soil media. This typically consists 

of washed stone, choking stone or filter fabric, and washed sand. The underdrains, if 

required, shall be installed within the gravel drainage layer. 

1. Washed #57 stone (1 ½ inch diameter, 8 inch minimum depth) shall be in 

conformance with ASTM C-33. 

2. Choking stone (3/8-inch diameter, 2 inch depth) shall be in conformance with 

gradation M2.01.6 in table M2.01.0-1 of the MassDOT Standard Specifications. 
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3. Filter fabric shall conform to the following specifications: ASTM D-4751 for Class 

“C” apparent opening size, ASTM D-4632 for grab tensile strength, and ASTM D-

4833 for puncture strength. Fabric shall be Mirafi 180-N, Amoco 4552, or approved 

equivalent. 

4. Select Sand (2-4 inch thickness) shall be in conformance with Section 31 05 16 – 

Aggregates. 

2.05 MULCH 

A. Mulch shall be placed in a uniform 3” layer above the soil media.  Mulch shall be as per 

Section 32 90 00 - Planting. 

2.06 PLANTS 

A. Plant materials shall be as specified on the drawings and conform to Section 32 90 00 - 

Planting.  

2.07 OUTLET STRUCTURES 

A. The primary overflow structure shall consist of a precast watertight concrete drop inlet 

and reinforced concrete pipe.  

1. The sizes of the concrete drop inlet and concrete pipe shall be as detailed on the 

Contract Drawings. 

2. Materials shall be as described in Section 33 05 61 – Utility Structures and 22 14 

00 – Storm Drains and Roof Drains of these specifications. 

B. If required, an emergency overflow spillway shall be constructed in the earthen 

impoundment as shown on the Contract Drawings. 

1. The emergency overflow spillway shall be installed on the earthen impoundment 

and lined with Class B riprap.  

2. Riprap for the spillway and outlet protection apron shall be as specified in Section 

M2.02.0 of the MassDOT Standard Specifications. 

3. Stabilization for the remainder of the earthen impoundment shall be as shown on 

the Contract Drawings.  

PART 3 – EXECUTION 

3.01 CONSTRUCTION SEQUENCING 

A. The bioretention cell shall not be constructed until the contributing watershed has been 

stabilized.  

La
st

 M
od

ifi
ed

: 0
2/

28
/2

02
4 

at
 1

0:
41

A
M

 E
S

T



 

90398-004/February 2024 33 46 00-6  Bioretention Cell 

1. If the cell is excavated before the watershed is stabilized, additional excavation 

may be required to remove accumulated sediments from the base of the cell in 

order to restore the permeability of the in-situ soil. 

2. If soil media is installed before the watershed is stabilized, removal and 

replacement of all or a portion of the media may be required if the media is 

clogged by sediment from the site.  

3.02 EXCAVATION 

A. Excavation of the bioretention cell shall be completed so as to minimize compaction of 

the subsoil beneath the cell. 

1. When possible, excavation hoes shall be used to remove original soil. 

2. If cells are excavated using a loader, use low ground pressure (LGP) equipment 

(<6 psi). Engineer shall approve equipment in advance. 

3. Use of equipment with narrow tracks, narrow tires, rubber tires with large lugs, or 

high-pressure tires shall be avoided. 

B. If subsoil beneath the cell is compacted during excavation of the cell, compaction shall 

be alleviated by using a primary tilling operation such as a chisel plow, ripper, or 

subsoiler to refracture the soil profile through the 12-inch compaction zone. The method 

of refracturing must be approved by the Engineer. Rototillers are not acceptable. 

3.03 OUTLET STRUCTURE INSTALLATION 

A. The primary outlet of the bioretention cell shall consist of a precast concrete drop inlet 

and concrete pipe. The drop inlet and pipe shall be installed in accordance with Section 

33 05 61 – Utility Structures and 22 14 00 – Storm Drains and Roof Drains. 

B. The bioretention cell may be surrounded by an earthen impoundment. 

1. Fill material for the impoundment shall be free of roots, woody vegetation, rocks, 

and other objectionable materials. 

2. Fill shall be placed in 6 to 8 inch layers and compacted.  

3. Construct the embankment to an elevation 10 percent higher than the design 

height to allow for settling. 

4. Install the emergency spillway in the earthen impoundment and line with Class B 

riprap. 

5. Stabilize the remainder of the impoundment as shown on the Contract Drawings 

immediately upon completion of the grading.  
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3.04 GRAVEL DRAINAGE LAYER INSTALLATION 

A. The gravel drainage layer shall be installed in the base of the bioretention cell before 

placement of the soil media. The underdrains, if required, shall be installed within the 

gravel drainage layer. 

1. Install an 8 inch thick (minimum) layer of washed #57 stone in the base of the 

bioretention cell. 

2. Provide troughs to allow for placement of underdrain within the layer of #57 stone. 

3. Cover underdrain pipe with a 2-inch layer of gravel. 

4. Install 2-inch layer of choking stone or filter fabric above the underdrain. 

5. Place a 2-4 inch layer of washed sand above the choking stone or filter fabric. 

6. Installation of the gravel drainage layer shall be completed with equipment which 

minimizes compaction of the layer and underlying soils. 

3.05 UNDERDRAIN INSTALLATION 

A. The underdrains shall be installed within the gravel drainage layer. 

1. Underdrain pipes shall be perforated as specified in Part 2 of this Section.  

2. Underdrain pipes shall be constructed at a minimum slope of 0.5%.  

3. Underdrain connections and connections to the drop inlet overflow structure shall 

be watertight. 

4. Connections to the drop inlet overflow structure shall be as specified in Section 33 

05 61 – Utility Structures and 22 14 00 – Storm Drains and Roof Drains. 

5. Cleanouts shall be installed at locations shown on the Contract Drawings. The 

pipe used for cleanouts shall not be perforated. 

3.06 SOIL MEDIA PREPARATION 

A. The components of the soil media (sand, silt and clay fines, organic material, and any 

other prescribed additives) shall be thoroughly mixed so that the media is homogeneous.  

B. Prior to placement in the bioretention cell, the soil media shall be tested as described in 

Part 2 of this Section. Analysis criteria for the soil media are listed herein. The soil 

analysis shall be submitted to the Engineer prior to placement in the bioretention cell. 
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3.07 SOIL MEDIA INSTALLATION 

A. Soil media shall be placed in the bioretention cell above the sand, choking stone, and 

gravel drainage layer.  

1. Soil media shall be installed in lifts of 12 – 18 inches. Water lifts lightly to 

encourage natural settlement. 

2. Heavy equipment shall not be used within the bioretention cell. The use of heavy 

equipment around the perimeter of the cell is acceptable to supply soils and sand. 

3. Grade soil media by hand or with light (LGP) equipment. Minimal compaction may 

be applied with the bucket from a dozer or backhoe. 

4. Backfill the remainder of the soil media to final grade. Overfill by 10 – 15% to allow 

for settlement of soil media. 

3.08 MULCH INSTALLATION 

A. Mulch shall be installed as per the drawings and Section 32 90 00 – Planting. 

3.09 PLANT INSTALLATION 

A. Plants shall be installed as per the drawings and Section 32 90 00 - Planting. 

3.10 DRAINAGE TESTING 

A. On-site infiltration testing shall be performed by a licensed soil scientist after the 

bioretention cell has been completed. Infiltration test results shall be sent to the 

Engineer. 

1. The permeability should range between 1 and 6 inches per hour.  

2. A permeability of 1-2 inches per hour is preferred. 

B. If the infiltration rate is outside the acceptable range, remediation shall be required. 

1. If soils and/or mulch are clogged with sediment, remove and replace the affected 

layers. Dispose of removed soil and/or mulch in an appropriate offsite location. 

2. If infiltration rate does not improve, consult Engineer for recommendations. 

3.11 LONG-TERM INSPECTION AND MAINTENANCE 

A. Monthly and after every rainfall during the first year: 

1. Inspect trees and shrubs and replace specimens that did not survive planting or 

are severely diseased.  
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2. Remove mulch from outlet structures. 

3. Repair damaged tree stakes and replace with longer stakes if necessary. 

4. Inspect inlets for gullies, rills, and other signs of erosion. Add riprap and armor as 

necessary. 

5. Contact Engineer if standing water remains for longer than 48 hours. Remediation 

may be necessary. 

6. Inspect edge of bioretention cell for excess settlement relative to surrounding soil. 

Maintain 3:1 maximum slopes. 

B. Annually: 

1. Add coarse shredded hardwood mulch to maintain 3” thick layer over bioretention 

soil media. Grassed areas should not receive mulch. 

2. Mulch shall be removed and replaced every 2-3 years to ensure that design 

volume is maintained and to increase surface infiltration. 

3. Remove dead branches, debris, and litter from cell. 

4. Inspect drop inlet for blockage and clean as necessary. 

5. Open cleanouts and inspect sediment deposition in underdrains. Clean pipes if 

sediment accumulation is greater than 1 inch. 

6. Test planting soil for pH. If the pH is below 5.2, apply limestone. If the pH is above 

7.0, apply iron sulfate plus sulfur. 

7. Remove particular species that fail to establish after multiple attempts. 

8. Remove tree stakes after 2 years. 

C. Inspection and Maintenance Reporting 

1. All inspection and maintenance activities should be reported. Copies of the reports 

shall be sent to the Engineer on a monthly basis. The reports shall include the 

following. 

a. Date of inspection 

b. Name of inspector 

c. Condition of the bioretention cell 

d. Perimeter 
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e. Inlet device 

f. Pretreatment area 

g. Vegetation 

h. Soils and mulch 

i. Underdrain system 

j. Outlet structure(s) 

k. Receiving water 

l. Maintenance work performed 

m. Issues noted for future maintenance 

END OF SECTION 
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SECTION 33 71 19 

UNDERGROUND ELECTRICAL 

PART 1 – GENERAL 

1.01 THE REQUIREMENT 

A. The Contractor shall furnish and install underground duct systems, electric manholes, 

and electric handholes as specified herein and as indicated on the Drawings. The work 

shall be complete and shall include excavation, concrete construction, backfilling, and all 

materials, items, and components required for a complete system. 

B. The provisions of this Section are applicable to all underground conduit work. All work 

shall be coordinated with that of the various utility companies and other Contractors. The 

Contractor shall adhere to all utility company requirements including the serving electric 

utility. 

C. Reference Section 26 05 00 – Basic Electrical Requirements; Section 26 05 33.13 – 

Conduit for Electrical Systems; Section 26 05 13 – Medium Voltage Cables; Section 26 

05 26 – Grounding and Bonding for Electrical Systems; the applicable sections of 

Division 31, Earthwork; Section 03 21 00 – Reinforcing Steel; 03 30 00 – Cast-In-Place 

Concrete; and Section 33 05 61 – Utility Structures. 

1.02 CODES AND STANDARDS 

A. Products specified herein shall be designed, manufactured, and/or listed to the following 

standards as applicable: 

1. AASHTO H20 

2. ANSI/SCTE 77-2010 – Specification for Underground Enclosure Integrity 

1.03 SUBMITTALS 

A. In accordance with the procedures and requirements set forth in the General Conditions 

and Section 01 33 00 – Submittal Procedures, the Contractor shall obtain from the 

equipment manufacturer and submit Shop Drawings. Each submittal shall be identified 

by the applicable Specification Section. 

1.04 SHOP DRAWINGS 

A. Each submittal shall be complete in all respects, incorporating all information and data 

listed herein and all additional information required for evaluation of the proposed 

equipment's compliance with the Contract Documents. 
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B. Partial, incomplete, or illegible submittals will be returned to the Contractor without 

review for resubmittal. 

C. Shop drawings shall include but not be limited to, the following:  

1. Product data sheets. 

2. Outline and dimensional drawings including detailed sections of the manholes 

and/or handholes. 

3. Materials specifications and structural calculations for the manholes sealed by a 

Professional Engineer licensed in the State or Commonwealth in which the project 

is located. 

1.05 IDENTIFICATION 

A. Each electric manhole and handhole cover shall be lettered with the word “Electric”, the 

manhole or handhole identification number (e.g. UMH-1, EMH-1, EHH-1, etc.), 

manufacturer's name or trademark, and such other information as the manufacturer may 

consider necessary, or as specified, for complete identification. Manhole covers for the 

manholes furnished and installed as part of the medium voltage underground raceway 

system shall be lettered with the acronym [“15 kV”][“5 kV”]. 

PART 2 – PRODUCTS 

2.01 MANUFACTURERS 

A. The material covered by this Specification is intended to be standard material of proven 

performance as manufactured by reputable concerns. Material shall be fabricated, 

constructed and installed in accordance with the best practices of the trade, and shall 

operate satisfactorily when installed as specified herein and indicated on the Drawings. 

2.02 DUCT SYSTEM 

A. The underground duct system shall be comprised of conduits, conduit bends, and 

conduit fittings as specified in Section 26 05 33.13 – Conduit for Electrical Systems. 

Conduits shall be encased in reinforced concrete envelopes, unless otherwise specified 

herein or indicated on the Drawings.  

B. Base and intermediate conduit spacers shall be furnished to provide a minimum of two-

inch (2”) separation between conduits. Conduit spacers shall be provided in the proper 

size as required for the conduit that they secure. For example, a 4” conduit spacer shall 

not be used to secure a 2” conduit. Conduit spacers shall be as manufactured by Carlon 

Electrical Products Company, Aeroquip Corporation, Underground Devices, 

Incorporated, or equal. 
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2.03 ELECTRIC MANHOLES 

A. The concrete manholes shall be complete with metal frames and covers of size and 

location as specified herein and shown on the Drawings. 

B. Manhole frames and covers shall be Neenah R-1640C1, or equal, with Type A anchor 

ring. Entire manhole assembly shall be AASHTO H20 heavy duty rated.  Precast 

manholes shall be constructed in accordance with the applicable requirements of 

Section 33 05 61, Utility Structures. Covers shall be furnished with drop handles. 

OR 

C. Manhole frames and covers shall be double leaf aluminum construction. Leaf covers 

shall be constructed of ¼” diamond pattern plate. Manhole frames and covers shall be 

reinforced for 300 lb/sq.ft. for applications not subject to deliberate vehicular traffic; Type 

JD-AL as manufactured by The Bilco Company, or equal. Manhole, frames, and covers 

shall be AASHTO H20 heavy duty for applications subject to deliberate vehicular traffic; 

Type JD-AL H-20 as manufactured by The Bilco Company, or equal. 

D. All medium voltage cables installed in the manholes shall be arc and fireproofed in 

accordance with specification Section 26 05 13 – Medium Voltage Cables. 

E. All electric manholes shall be provided with non-metallic cable racks. Cable racks shall 

be rated for the application, with a minimum loading capacity of 450lbs per rack arm. 

Cable rack system shall be Heavy Duty type as manufactured by Underground Devices, 

Incorporated or equal. 

2.04 ELECTRIC HANDHOLES 

A. The electric handholes shall be a precast polymer concrete enclosure suitable for use as 

part of an underground electric raceway system. The enclosure shall meet or exceed the 

requirements of ANSI/SCTE 77-2010.  

B. The enclosure and cover design and test load rating shall be Tier 15. Covers shall be 

provided with cover hooks. 

C. The enclosure shall be the straight side design to allow easy adjustment of box to grade. 

The box shall be stackable for increased depth.  

D. Handhole opening size shall be as required to suit the application, 6” X 8”, minimum. 

E. The electric handholes shall be manufactured by Hubbell, Pencell Plastics equivalent, 

Highline Products equivalent, or equal. 
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PART 3 – EXECUTION 

3.01 GENERAL 

A. The underground duct system, manholes, and handholes shall be installed as specified 

herein, indicated on the Drawings, and in accordance with manufacturers’ instructions. 

3.02 DUCT SYSTEM 

A. All underground conduit shall be encased in concrete and shall be reinforced. 

Encasement and reinforcement shall be as indicated in the standard details. Concrete 

shall be furnished and installed in accordance with Section 03 30 00 – Cast-In-Place 

Concrete. Reinforcing steel shall be furnished and installed in accordance with Section 

03 21 00 – Reinforcing Steel. [Concrete electrical duct banks shall contain red dye; the 

red dye shall be mixed into the concrete mix before being poured. Red dye applied to 

the top of concrete encasement after placement of concrete is not acceptable.] 

B. Concrete pours shall be complete from handhole to handhole and from manhole to 

manhole where practicable. Partial pours in general shall not be permitted. Where a 

complete pour is impractical, written authorization shall be obtained from the Engineer 

for the partial pour. 

C. Conduit ductbank elevations at the manholes and handholes shall be [based on 

minimum ductbank cover as indicated in the standard details, or deeper to avoid 

conflicts with other obstacles][maintained as shown on the Drawings]. Where deviation is 

necessary to clear unforeseen obstacles, the elevations may be changed after 

authorization by the Engineer. 

D. Slope all conduits continuously away from structures and buildings with a minimum 

slope of 3” per 100’ unless otherwise indicated on the Drawings. 

E. The minimum clearance from the top of the concrete encasement and finished grade 

shall be as indicated in the standard details, except where otherwise accepted in writing 

by the Engineer or shown on the Drawings. 

F. Care shall be exercised during excavation for the duct banks to prevent digging too 

deep. Backfilling of low spots with earth fill will not be permitted unless thoroughly 

compacted and acceptable to the Engineer. 

G. If a specific ductbank arrangement is shown on the Drawings, the conduits in that 

ductbank shall be arranged as shown. Where no specific ductbank arrangement is 

shown on the Drawings, the Contractor shall arrange conduits within each ductbank 

based on field conditions.  Spare conduits shown going from ductbanks into buildings or 

structures shall be stubbed up in the location(s) as indicated on the Drawings. 
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H. The ends of the bare copper cables embedded in the concrete ductbank shall be 

connected to structure and/or building ground rings where the ductbanks terminate, and 

to each other in manholes and handholes as specified herein. 

I. Care shall be exercised and temporary plugs shall be installed during installation to 

prevent the entrance of concrete, mortar, or other foreign matter into the conduit system. 

Conduit spacers shall be utilized to support conduit during the pouring of concrete to 

prevent movement and misalignment of the conduits. Conduit spacers shall be installed 

in accordance with manufacturer’s instructions unless otherwise noted. Horizontal 

spacing of conduit spacers along ductbank shall be as indicated on the Standard Details. 

J. Where connections to existing underground conduits are indicated, excavate to the 

maximum depth necessary. After addressing the existing conductors, cut the conduits 

and remove loose concrete from the conduits before installing new concrete encased 

ducts. Provide a reinforced concrete collar, poured monolithically with the new duct line, 

to take the shear at the joint of the duct lines. 

K. Construct concrete-encased conduits connecting to underground structures to have a 

flared section adjacent to the manhole to provide shear strength. Construct underground 

structures to provide shear strength. Construct underground structures to provide for 

keying the concrete encasement of the duct line into the wall of the structure. Use 

vibrators when this portion of the encasement is poured to ensure a seal between the 

encasement and the wall of the structure. 

L. Six (6) inches above all duct banks, the Contractor shall furnish and install a two (2) inch 

wide red plastic electrical hazard tape. Tapes shall be metallic detectable type and shall 

have a continuous message in bold black letters: “ELECTRIC LINE BURIED BELOW.” 

Tape shall be Detectable Identoline by Brady, or equal. 

M. The Contractor shall perform all earthwork including excavation, backfill, bedding, 

compaction, shoring and bracing, grading and restoration of surfaces and seeded areas 

disturbed during the execution of the work. 

N. All conduit joints in the duct system shall be staggered such that adjacent conduits do 

not have joints in the same location. 

3.03 ELECTRIC MANHOLES 

A. Electric manholes shall be installed to a sufficient depth to accommodate the required 

grading of ducts as well as maintaining a minimum distance of 14” from the bottom of the 

lowest duct centerline entrances to finished floor line and/or highest duct centerline 

entrance to the roof. All manholes shall be built on or placed over a 6” layer of well-

tamped gravel. 

B. Duct envelopes and conduit with bell ends shall enter at approximately right angles to 

the walls, except as may otherwise be shown on the Drawings. 
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C. All concrete work and fully assembled manholes shall be completely watertight and shall 

be furnished with sloped floors that pitch towards a [sump pit] [drain]. The outside 

surfaces shall be coated with an approved asphaltic waterproofing compound (all sides, 

bottom, and roof). Precast concrete manholes may be installed; however, all 

requirements of this Section and other Divisions of the Specifications and the details 

shown on the Drawings shall apply. 

D. Install pulling eye irons imbedded in walls opposite each duct entrance securely 

fastened to manhole reinforcing rods. All hardware shall be hot-dipped galvanized steel.  

E. A ground rod and a ground bar, furnished in accordance with Section 26 05 26 – 

Grounding and Bonding for Electrical Systems, shall installed at each manhole.  Ground 

rod shall be driven [adjacent to] [within] each manhole.   The ground bar shall be 

installed inside each manhole.  A No. 4/0 AWG bare copper ground cable shall be 

connected between the ground rod and the ground bar. The bare copper ground cable 

located within each duct bank shall also be connected to the ground bar.  No. 6 AWG 

bare copper cables shall be connected from all non-current carrying metal parts in the 

manhole to the ground bar.  All cable connections at the ground bar shall be NEMA 2-

hole style lugs with irreversible compression style barrel made of copper or aluminum.  

Aluminum lugs shall be marked with an AL/CU rating for use on copper conductors. 

F. All cables shall be well supported on walls by nonmetallic cable racks. The cable racks 

shall be heavy-duty type for medium and low voltage power cables and light duty type 

for control, signal, communications and similar small conductors. All racks shall be rigidly 

attached to the wall and equipped with adjustable rack arms.  

3.04 ELECTRIC HANDHOLES 

A. Electric handholes shall be installed to a sufficient depth to accommodate the required 

grading of ducts as well as maintaining a minimum distance of 9” from the bottom of the 

lowest duct centerline entrances to finished floor line and/or highest duct centerline 

entrance to roof. All handholes shall be installed in accordance with Standard Detail E-

33-0103. 

B. Duct envelopes and conduit with bell ends shall enter at approximately right angles to 

the walls, except as may otherwise be shown on the Drawings. 

C. All individual cables and/or bundles of conductors shall be identified and “dressed” along 

the wall of the enclosure. Cable racks as specified herein shall be provided if any 

handhole dimension exceeds 24 inches. 

3.05 TESTING 

A. All tests shall be performed in accordance with the requirements of the General 

Conditions and Division 01. The following tests are required: 

1. Field tests 
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a. Field tests for all completed duct systems shall consist of pulling a swab 

through each conduit followed by a mandrel equal in size to 85% of the 

conduit inside diameter.  

b. After testing, all conduits shall be capped after installation of a suitable pull 

rope. All field tests shall be witnessed by the Engineer. 

END OF SECTION
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SECTION 40 02 53 

LINE STOPS AND BYPASS ON WATER MAINS 

PART 1 – GENERAL 

1.01 DESCRIPTION OF WORK 

A. The Contractor shall furnish all labor, supervision, material (except as herein provided), 

tools, equipment, supplies, and services and, shall perform all Work necessary for the 

installation of line stopping fittings and equipment and bypass piping on systems as 

indicated in the Contract Documents.  

B. The line-stopping procedure is a means of temporarily plugging a pressurized pipe 

without disrupting pressure or service upstream of the line-stop. A pressure tap is first 

made into the main, allowing insertion of the line-stop plugging device into the main 

under pressure. The tapping and drain valves shall be recoverable after the plugging 

head has been removed from the main. 

1.02 QUALIFICATIONS 

A. The linestop Contractor shall have a minimum of five (5) years documented, 

uninterrupted service with furnishing linestop equipment for mains on the type and size 

of pipe described in the description of work. Provide detailed reference information 

including: 

1. Project name, location of the work, and start and completion dates. 

2. Description of project including equipment provided, size of pipe, and type of main. 

3. Project owner contact information, including their contact name, address, phone 

and e-mail. 

4. General Contractor name, their contact person, address, phone and e-mail. 

B. The linestop Contractor shall have completed five (5) successful linestop installations for 

similar systems over the past five (5) years and shall provide the following information: 

1. Project name, location of the work, and start and completion dates. 

2. Description of project including services provided, size of pipe, and type of main. 

3. Project Owner contact information, including their contact name, address, phone 

and e-mail. 

4. General Contractor name, their contact person, address, phone and e-mail. 
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C. The linestop Contractor shall have a minimum of two (2) linestop superintendents 

currently employed with their company. Each linestop superintendent shall have a 

minimum of three (3) years continuous employment with the linestop company and shall 

provide the following information: 

1. Names of a minimum of two (2) linestop superintendents currently employed with 

linestop Contractor, including number of years of employment with linestop 

Contractor’s company. 

D. Each linestop superintendent shall have completed three (3) successful linestop 

installations for similar systems over the past three (3) years. Provide the following 

information: 

1. Project names, location of the work, and start and completion dates. 

2. Description of projects including services provided, size of pipe, and type of mains. 

3. Project owner contact information, including their contact name, address, phone 

and e-mail. 

4. General Contractor name, their contact person, address, phone and e-mail. 

E. The linestop Contractor shall have an established training program for their employed 

linestop superintendents. Copies of the linestop Contractor training program shall be 

submitted. The linestop superintendent shall have appropriate training on the equipment 

that is to be used. All linestop superintendents proposed for this work must be graduates 

of the training program. Submit copies of the following: 

1. Copies of linestop Contractor training program. 

2. Copies of training certifications for a minimum of two (2) linestop superintendents 

currently employed by linestop Contractor's company. 

F. The linestop Contractor shall utilize a qualified licensed professional engineer(s) to 

review all orders, ensure proper design, verify tolerances, and ensure that all services 

(standard or special) are completed in accordance with applicable AWWA, ANSI, and/or 

ASME codes. This engineer(s) must be capable of quantifying the range of hydraulic 

loss through the linestop system and have sufficient pipe design and restraint 

experience/knowledge with (at a minimum) the pipes specifically listed in the description 

of work. All submittals from the linestop Contractor must be stamped by the referenced 

licensed professional engineer(s). 

1.03 SUBMITTALS 

A. Submittals shall be made by the Contractor in accordance with the procedures set forth 

in Section 01 33 00 – Submittal Procedures and as described below: 
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1. Name and location of the work 

2. Description of project (Size and Type of Main and Size of Bypass if used) 

3. Project Owner contact information 

4. Name, address, and phone number of General Contractor 

5. Name and experience of linestop technician to be assigned to the project 

6. Copies of certification(s) for linestop technician(s) to be assigned to the project 

7. Notarized statement from the linestop company stating training program for 

technicians meets requirements stated herein. 

B. Calculations – Submit head loss calculations for proposed line stop/bypass configuration 

based on flow/pressure data furnished by the Owner.  Total head loss shall between line 

stop units shall include losses through the tapping sleeve, plugging head, line stop 

housing unit, all bends and fittings, and the bypass piping.   

C. Measurements:  Submit all field measurements taken to verify pipe outside and inside 

diameter, wall thickness, etc. 

D. Manufacturer’s catalog cuts, technical data, operation and maintenance data, and/or 

shop Contract Documents are required for the following components (shop drawings 

shall be drawn to a scale sufficiently large to show all pertinent aspects of the item and 

its method of connection to the work): 

1. Sketches and drawings of line stop equipment including dimensions and weights 

2. Field sketch of line stop locations based on exploratory excavation 

3. Written procedure for installing and operating line stop equipment 

4. Tapping fittings 

5. Completion plug 

6. Coatings for completion plug and flange 

7. HDPE bypass piping and fittings 

8. Automatic air vents 

9. Section view of line stop equipment showing folding plugger engaged in stop 

position 
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PART 2 – PRODUCTS 

A. Line Stop Fittings 

1. General:  Stopper head, line stop fitting, completion plug, and blind flange shall be 

pressure rated at 150 PSI.  All line stop equipment shall be suited for vacuum 

conditions. 

2. Stopple insertion head gaskets:  Contractor must have at their disposal numerous 

size stopple cups/gaskets in ¼” increments.  Contractor will be required to bring a 

minimum of three (3) stopple cups/gaskets to the job site:  One (1) will be of a size 

that is anticipated to fit the inside diameter of the pipe, the other two (2) will be ¼” 

larger and ¼” smaller than that size.  Contractor must have the ability to obtain any 

size stopple cup/gasket within 24 hours of tapping the pipe. Rubber on gaskets 

shall be one solid piece. No gluing of rubber on gaskets shall be permitted. 

3. After completion of fabrication, all fittings shall be coated both internally and 

externally with a heavy coat of corrosion resistant metal primer of fusion bonded 

epoxy coating per AWWA C-213. 

4. All internal materials in contact with process water shall be compliant with NSF 61. 

The internal surfaces may be coated with an NSF approved material.  

B. Tapping Fittings for Prestressed Concrete Cylinder Pipe 

1. The tapping saddle shall be manufactured in three sections and have a separate 

gland which permits the installation of the sleeve prior to cutting of the prestressing 

wires. The lower half of the tapping sleeve shall have multiple straps that are 

contoured to the outside pipe diameter will bolt the top half of the sleeve that has 

also been contoured to the outside diameter of the pipe. The top half will be 

provided with foam outer seals, two (2) grout outlet horns and an outer neck flange 

assembly. The third component shall consist of the inner neck flange assembly 

that is provided with a contoured elastometric ring neck seal and terminating in a 

locking flange to permit recovery of the temporary control valve under pressure at 

the completion of the project. 

2. Tapping Saddle Body: The tapping saddle body shall be ASTM-283 Grade C or 

ASTM A-36 steel. The back portion of the saddle shall use support straps that 

draw the saddle plate to the pipe surface in a uniform manner. Straps will be 

manufactured from rolled steel in accordance with ASTM A-36. 

3. Outer Neck Assembly and Bottom Draw Flange: The outer neck assembly that is 

connected to the upper saddle plate shall be ASTM-283 Grade C or ASTM A-36 

steel. The bottom draw flange shall be in accordance with AWWA C-207-B 

thickness minimum and shall mate to the top draw flange of the inner neck 

assembly. Flange material shall be ASTM-283 Grade C or ASTM A-36.  The 
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Contractor shall provide extended length outer neck assembly to provide sufficient 

bolt space between the underside of flange and concrete encasement. 

4. Inner neck assembly will be manufactured from ASTM A-283 Grade C or ASTM A-

36 steel. The interior of the inner neck assembly shall be factory coated with 

cement mortar or a minimum of 15 mils of epoxy paint in accordance with AWWA 

C-213. The inner neck assembly shall be fabricated having two flanges: a top draw 

flange facing downward and a tapping flange facing upward. The top draw flange 

will mate to the outer neck assembly bottom draw flange. A pressure plate (ASTM 

A-283 Grade C) shall be gusseted to the top draw flange. The tapping flange used 

to connect the temporary control valve will be fitted at the factory with a completion 

plug flange.  The Contractor shall provide extended length inner neck assembly to 

provide sufficient bolt space between the underside of flange and concrete 

encasement. 

5. The gasket for sealing to the gland-nozzle assembly to pipe's steel cylinder shall 

have a broad flat sealing surface. Gasket material shall be Buna-N with a Shore A 

durometer between 50-70. 

6. The inner neck flange will be provided from the factory, with an internal locking 

mechanism that permits recovery of the temporary control valve used in hot 

tapping/stopping process upon project termination. 

7. Completion plugs shall be manufactured from steel plate, ASTM A-36 grade 

material as a minimum. System to be designed to meet maximum shear based 

upon the maximum working pressure of the system. 

8. Blind Flange shall be used to close each linestop completion flange. Minimum 

thickness shall be AWWA C-207, Class D. All blind flange gaskets will be of non-

asbestos composition and will be designed to mate to the inner bore and inner bolt 

circle diameter of the line plugging flange. All gaskets will at least 0.125" in 

thickness. 

9. Fasteners: All external bolting, studs and nuts that shall become a permanent part 

of the fitting installation shall be corrosion resistant, high strength, low alloy 

(AWWA C-111, ANSI 21.111). 

C. Tapping Fittings for Ductile Iron/Cast Iron/Asbestos Cement/Steel Pipe 

1. Tapping sleeves shall be two-piece, made with full front and back.  

2. Steel run sections will conform to and re-enforce the existing pipe.  All steel for 

saddles and straps will conform to ASTM A-283 Grade C or ASTM A-36 steel.  

Saddle plate thickness shall be in accordance with the design criteria for the entire 

fitting.  A minimum wall thickness for saddle plates shall be 0.375”. Saddle plates 

shall be designed to permit longitudinal bolting of the top and bottom halves 

around the pipe. 
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3. Saddles will have a recess for installation of a Buna-N rubber gasket around the 

hot tapping outlet. 

4. There shall be a ¾” test outlet placed into the nozzle branch outlet, at the factory 

for site pressure testing, after saddle has been installed.  Plug threads shall be 

coated to prevent galling. 

5. All welding of materials shall be in accordance with applicable code standards, and 

all requirements of Section 40 05 24.23 - Steel Pipe for Water Service.   

6. Nozzles attached to the saddle plates and used for hot tapping shall be 

constructed of A-106 Grade B steel or ASTM A-283 or A-36 steel.  Nozzle 

thickness will be as a minimum standard steel pipe wall thickness (0.250”). 

7. Fasteners:  All external bolting, studs and nuts that shall become a permanent part 

of the fitting installation shall be corrosion resistant, high strength, low alloy 

(AWWA C-111, ANSI 21.111). 

8. Completion Plugs: 

a. All flanges used for line plugging will be manufactured from ASTM-A-105 

grade or equal and shall be machined to accept completion plug. 

b. The completion plug shall be manufactured from carbon steel plate in 

accordance with ASTM A-36 with circumferential groove to contain a 

compressible “O” ring to seal pressure tight against the bore of the flange.  

Completion plug locking mechanisms shall consist of ring segments or steel 

leaves that lock from or into the flange bore.  Set screw style locking 

mechanisms that tighten against wedges set against the completion plug 

and have removable thread inserts within the tapping fitting flange are also 

acceptable. Set screws set directly against completion plugs and/or without 

removable thread inserts within the tapping fitting flange will NOT be 

acceptable. 

c. Blind flanges for mating with line plugging flanges shall be in accordance 

with ASTM A-181 or ASTM A-105 grade steel.  Minimum thickness shall be 

AWWA C-207, Class D. All blind flange gaskets will be of non-asbestos 

composition and will be designed to mate to the inner bore and inner bolt 

circle diameter of the line plugging flange. All gaskets will at least 0.125" in 

thickness. 

d. Flange gaskets shall be of non-asbestos composition and will be designed to 

mate to the inner bore and inner bolt circle of the line plugging flange.  All 

gaskets will be at least 0.125” minimum thickness. 

D. Temporary Bypass Piping: 
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1. Bypass piping shall be watertight HDPE pipe joined by butt-fusion method in strict 

accordance with the manufacturer’s recommendations. 

2. Bypass piping shall comply with requirement of Section 40 05 33 – High Density 

Polyethylene Pipe. 

3. Approximate location of the bypass piping is shown on the plans.  The exact 

location of the bypass piping shall be determined by the Contractor following field 

investigations. 

4. An automatic 2-inch air vent shall be placed on the bypass piping at any localized 

high points to vent air during start-up and operation.  

5. The bypass piping shall include a tee and branch valve for controlled dewatering 

after the bypass piping is taken out of service. The location of the tee and branch 

valve shall be at the lowest point in the bypass piping, as determined by the 

Contractor and approved by the Engineer. 

6. In-line isolation valves shall be provided on the bypass piping at each line stop 

location. 

PART 3 – EXECUTION 

A. Line Stop Installation Requirements 

1. Prior to starting any work related to the line stops, the Contractor shall perform 

explorations on the existing pipe to determine joint locations and the locations for 

the line stops.  A sketch of the field verified information shall be included in the 

shop drawings.  The Contractor shall locate the proposed line stop such that there 

is a minimum of one (1) full stick of pipe between the line stop and the main 

connection point. 

2. Note that the Contractor is responsible for tapping into steel lockbar pipe. This pipe 

shall be field verified, and the tapping sleeve shall be adjusted to ensure that a 

seal can be formed around the pipe. 

3. If other utilities or obstructions encroach the line stop fitting zone, the Contractor 

shall notify the company performing the line stop for exact clearance required for 

drilling, plugging and completion machines. 

4. The length of pipe receiving the line stop fitting must be completely free and clear 

of corporation stops, air release valves, joints or any other irregularities that would 

prevent the installation of the line stop fitting. 

5. The line stop fitting shall be tested after being installed before the final concrete 

collar is poured around the main.   
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90398-004/February 2024 40 02 53-8  Line Stops and Bypass on Water Main 

Systems 

a. Coordinate with Owner and Owner’s Representative for allowable test 

pressure. 

b. Allowable leakage shall be zero and test duration shall be one (1) hour. 

c. The line stop fitting shall be tested and accepted prior to tapping the main.  

The pressure test shall be performed in the presence of the Owner’s 

representative. 

6. The line stop unit shall be equipped with a pressure gauge to monitor line 

pressures on the active side of the main for the duration of the line stop. 

7. Once line stops are inserted, the Contractor shall work continuously until 

connections are made and service is returned to the water main. 

8. A completion plug and blind flange shall be installed on the line stop fitting (on the 

water main that is to remain in service) prior to backfilling. 

9. GPS coordinates of the center of the blind flange shall be obtained by the 

Contractor and recorded on the Record Drawings and Valve Guides. 

B. Concrete Support/Reaction Blocking Requirements 

1. The concrete support blocking, and reaction blocking shall be provided as a 

means of thrust restraint and support of the line stop fitting, valves, equipment, etc.  

The Contractor shall use care at all times when performing work on or near the 

main to prevent differential settlement, excessive loading, etc., which may damage 

the main.   

2. Linestop Blocking Basis of Design shall be per the restraint pressure for each 

application listed in Section 40 06 20 – Process Pipe, Valve and Gate Schedule.  

3. All concrete shall be air entrained. High early strength, MADOT approved.  The 

Contractor is to prepare test cylinders and provide certified testing to ensure the 

required compressive strength is reached prior to mounting the tapping machine 

and line stop equipment. 

4. Thrust surface area of floor is based upon bearing against undisturbed soil of 

1,500 PSF minimum bearing strength. Contractor shall verify actual soil conditions 

and increase bearing surface area as required.  Reduction of the bearing surface 

area will not be permitted. 

5. All exposed joints of the main must be supported with concrete support piers. 

6. Concrete support and reaction blocking for line stop fitting shall be poured 

immediately after pressure test of assembled line stop fitting.  Top of blocking shall 
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90398-004/February 2024 40 02 53-9  Line Stops and Bypass on Water Main 

Systems 

be poured to cover the top of the line stop fitting where possible and not encroach 

onto lower bolts of the gate valve. 

7. The Contractor shall utilize straps instead of chains, cables, or unpadded forks to 

handle pipe. 

C. Bypass Piping Installation Requirements 

1. Prior to connecting bypass piping to line stop housing, bypass piping shall be 

tested at 50 PSI. 

2. The Contractor shall provide a means for minimizing pipe movement during 

pressurization and operation. 

3. Test pressure shall be applied to the bypass piping for three (3) hours to allow for 

initial expansion of the pipe.  After three (3) hours, reduce initial test pressure by 

10% and monitor pressure for one (1) hour.  If the test pressure remains steady (to 

within 5% of target value) for one (1) hour, no leakage is indicated. 

 

END OF SECTION 
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90398-004/February 2024 40 05 00-1  Basic Mechanical Requirements 

SECTION 40 05 00 

BASIC MECHANICAL REQUIREMENTS 

PART 1 – GENERAL 

1.1 THE REQUIREMENT 

A. The Contractor shall furnish and install to the required line and grade, all piping together 

with all fittings and appurtenances, required for a complete installation. Piping to be 

backfilled and/or encased in concrete is considered to be buried piping. Piping that is not 

buried is considered to be exposed. 

B. The Contractor shall furnish and install fittings, couplings, connections, sleeves, 

adapters, harness rods and closure pieces as required to connect pipelines of dissimilar 

materials and/or sizes herein included under this Section and other concurrent Contracts 

for a complete installation. 

C. The Contractor shall furnish all labor, materials, equipment, tools, and services required 

for the furnishing, installation and testing of all piping as shown on the Drawings, 

specified in this Section and required for the Work. Piping shall be furnished and 

installed of the material, sizes, classes, and at the locations shown on the Drawings 

and/or designated in this Section. Piping shall include all fittings, adapter pieces, 

couplings, closure pieces, harnessing rods, hardware, bolts, gaskets, wall sleeves, wall 

pipes, hangers, supports, and other associated appurtenances for required connections 

to equipment, valves, or structures for a complete installation. 

D. Piping assemblies under 4-inch size shall be generally supported on walls and ceilings, 

unless otherwise shown on the Drawings or ordered by the Engineer, being kept clear of 

openings and positioned above "headroom" space. Where practical, such piping shall be 

run in neat clusters, plumb and level along walls, and parallel to overhead beams. 

E. The Contractor shall provide taps on piping where required or shown on the Drawings. 

Where pipe or fitting wall thicknesses are insufficient to provide the required number of 

threads, a boss or pipe saddle shall be installed. 

F. The work shall include, but not be limited to, the following: 

1. Connections to existing pipelines. 

2. Test excavations necessary to locate or verify existing pipe and appurtenances. 

3. Installation of all new pipe and materials required for a complete installation. 

4. Cleaning, testing and disinfecting as required. 
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90398-004/February 2024 40 05 00-2  Basic Mechanical Requirements 

1.2 RELATED WORK SPECIFIED ELSEWHERE 

A. Division 01 − General Requirements 

B. Division 02 − Existing Conditions 

C. Division 05 − Metals 

D. Division 09 − Finishes 

E. Division 26 − Electrical 

F. Division 46 − Water and Wastewater Equipment 

1.3 MATERIAL CERTIFICATION AND SHOP DRAWINGS 

A. The Contractor shall furnish to the Owner (through the Engineer) a Material Certification 

stating that the pipe materials and specials furnished under this Section conform to all 

applicable provisions of the corresponding Specifications. Specifically, the Certification 

shall state compliance with the applicable standards (ASTM, AWWA, NSF 61 etc.) for 

fabrication and testing.  

B. Shop Drawings for major piping (2-inches in diameter and greater) shall be prepared and 

submitted in accordance with Section 01 33 00 – Submittal Procedures. In addition to 

the requirements of Section 01 33 00 – Submittal Procedures, the Contractor shall 

submit laying schedules and detailed Drawings in plan and profile for all piping as 

specified and shown on the Drawings. 

C. Shop Drawings shall include, but not be limited to, complete piping layout, pipe material, 

sizes, class, locations, necessary dimensions, elevations, supports, hanger details, pipe 

joints, and the details of fittings including methods of joint restraint. No fabrication or 

installation shall begin until Shop Drawings are approved by the Engineer. 

PART 2 – PRODUCTS 

2.1 GENERAL 

A. All specials and every length of pipe shall be marked with the manufacturer's name or 

trademark, size, class, and the date of manufacture. Special care in handling shall be 

exercised during delivery, distribution, and storage of pipe to avoid damage and 

unnecessary stresses. Damaged pipe will be rejected and shall be replaced at the 

Contractor's expense. Pipe and specials stored prior to use shall be stored in such a 

manner as to keep the interior free from dirt and foreign matter. 

B. Testing of pipe before installation shall be as described in the corresponding ASTM or 

AWWA Specifications and in the applicable standard specifications listed in the following 

sections. Testing after the pipe is installed shall be as specified in Part 3. 

La
st

 M
od

ifi
ed

: 0
2/

28
/2

02
4 

at
 1

0:
41

A
M

 E
S

T



 

90398-004/February 2024 40 05 00-3  Basic Mechanical Requirements 

C. Joints in piping shall be of the type as specified in the appropriate Piping System 

Schedule in Section 40 06 20 − Process Pipe, Valve, and Gate Schedules.  

D. All buried piping shall have restrained joints for thrust protection unless otherwise 

specified or shown on the Drawings. All exposed piping shall have flanged joints, unless 

otherwise specified or shown on the Drawings. 

E. The Drawings indicate work affecting existing piping and appurtenances. The Contractor 

shall excavate test pits as required of all connections and crossings which may affect the 

Contractor's work prior to ordering pipe and fittings to determine sufficient information for 

ordering materials. The Contractor shall take whatever measurements that are required 

to complete the work as shown or specified. 

2.2 WALL PIPES 

A. Where wall sleeves or wall pipes occur in walls that are continuously wet on one or both 

sides, they shall have water stop flanges at the center of the casting or as shown on the 

Drawings. Ends of wall pipes shall be flange, mechanical joint, plain end, or bell as 

shown on the Drawings, or as required for connection to the piping. Wall pipes shall be 

of the same material as the piping that they are connected to. If welded waterstop 

flanges are employed, welds shall be 360 degree continuous on both sides of flange. 

Unless otherwise shown on the Drawings, waterstop flanges shall conform to the 

minimum dimensions shown below: 

 

Pipe Size 
Waterstop 

Flange Diameter 

Waterstop 

Flange Thickness 

4" - 12" OD + 3.10" 0.50" 

14" - 24" OD + 4.15" 0.75" 

30" - 36" OD + 4.50" 1.00" 

42" - 48" OD + 5.00" 1.25" 

54" OD + 5.90" 1.50" 

2.3 SLEEVES 

A. Unless shown otherwise, all piping passing through walls and floors shall be installed in 

sleeves or wall castings accurately located before concrete is poured or placed in 

position during construction of masonry walls. Sleeves passing through floors shall 

extend from the bottom of the floor to a point 3 inches above the finished floor, unless 

shown otherwise. Water stop flanges are required on all sleeves located in floors or 

walls which are continually wet or under hydrostatic pressure on one or both sides of the 

floor or wall. 

B. Sleeves shall be cast iron, black steel pipe, or fabricated steel in accordance with details 

shown on the Drawings. If not shown on the Drawings, the Contractor shall submit to the 

Engineer the details of sleeves he proposes to install; and no fabrication or installation 
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90398-004/February 2024 40 05 00-4  Basic Mechanical Requirements 

thereof shall take place until the Engineer's approval is obtained. Steel sleeves shall be 

fabricated of structural steel plate in accordance with the standards and procedures of 

AISC and AWS. Steel sleeve surfaces shall receive a commercial sandblast cleaning 

and then be shop painted. 

C. When shown on the Drawings or otherwise required, the annular space between the 

installed piping and sleeve shall be completely sealed against a maximum hydrostatic 

pressure of 20 psig. Seals shall be mechanically interlocked, solid rubber links, trade 

name "Link-Seal", as manufactured by Garlock Pipeline Technologies (GPT) or equal. 

Rubber link, seal-type, size, and installation thereof, shall be in strict accordance with the 

manufacturer's recommendations. For non-fire rated walls and floors, pressure plate 

shall be glass reinforced nylon plastic with EPDM rubber seal and 316 stainless steel 

bolts and nuts. For fire rated walls and floors, two independent seals shall be provided 

consisting of low carbon steel, zinc galvanized pressure plates, silicon rubber seals and 

316 stainless steel bolts and nuts. 

D. Cast iron mechanical joint adapter sleeves shall be Clow # 1429, as manufactured by 

the Clow Corp., or equal. Mechanical joint adapter sleeves shall be provided with 

suitable gasket, follower ring, and bolts to affect a proper seal. In general, sleeves 

installed in walls, floors, or roofs against one side of which will develop a hydrostatic 

pressure, or through which leakage of liquid will occur, shall be so sealed. If welded 

waterstop flanges are employed, welds shall be 360 degree continuous on both sides of 

flange. 

2.4 SOLID SLEEVE COUPLINGS (FOR BURIED SERVICE THROUGH 54-INCH) 

A. Solid sleeve couplings shall be used to connect buried service piping where shown on 

the Drawings. Solid sleeves shall be ductile iron, long body and shall conform to the 

requirements of ANSI A21.10 (AWWA C110). Unless otherwise shown or specified, solid 

sleeve couplings shall be Style A11760 as manufactured by American Cast Iron Pipe 

Co., as manufactured by Tyler Union, or equal. Solid sleeve couplings shall be 

restrained with wedge-type restraining glands to meet the pressures specified in 40 06 

20 – Schedules.  

B. Alternatively, EBAA Iron 3800 Mega-Coupling is acceptable. 

2.5 SLEEVE TYPE COUPLINGS (FOR EXPOSED SERVICE AND BURIED SERVICE) 

A. Sleeve type, flexible couplings shall be furnished and installed where shown on the 

Drawings or otherwise required to resist internal operating pressures. In addition to that 

specified herein, harnessed, sleeve type flexible couplings shall be provided on all 

exposed pipe 3 inches and larger in diameter that spans any expansion joint in a 

building or structure. 

B. Materials shall be of high strength steel and couplings shall be rated for the same 

pressures as the connecting piping. 
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90398-004/February 2024 40 05 00-5  Basic Mechanical Requirements 

C. Gaskets shall be rubber. Bolts and nuts shall be alloy steel, corrosion resistant and 

prime coated. 

D. Harnessing for exposed applications shall be by rodding across the sleeve type coupling 

to the nearest pipe joint on either side of the coupling using threaded rods and rod tabs 

unless otherwise approved by the Engineer. 

E. Couplings shall be as manufactured by Smith-Blair Model 411, Romac Industries Model 

400, Dresser Industries Style 38, Macro by Romac, Top Bolt 421 by Smith Blair, Hymax 

by Karuse, or equal as required and shown on the Drawings. All couplings shall be 

provided without interior pipe stop. 

F. Couplings shall be provided with manufacturer’s fusion bonded epoxy painting system. 

2.6 DISMANTLING JOINTS 

A. Dismantling joints shall be furnished at locations shown on the Drawings. 

B. Dismantling joints for sizes less than 12-inch shall be of ductile iron or carbon steel 

construction and shall be rated for the same pressure as the connected piping. 

Dismantling joints for sizes greater than 12-inches shall be of carbon steel construction 

and shall be rated for the same pressure as the connected piping.  

C. Flanges for dismantling joints shall match the bolt pattern and pressure rating of the 

flanges for the connected piping. 

D. All dismantling joints shall be restrained utilizing restraining rods provided by the 

manufacturer. Restraining rods shall be constructed from ASTM A193 Grade B7 steel. 

Restraining rods and restraint system shall be installed in strict accordance with 

manufacturer’s recommendations. 

E. Dismantling joints shall be provided with manufacturer’s fusion bonded epoxy painting 

system. 

F. Dismantling joints shall be manufactured by Smith Blair Model 975, Romac Industries 

Model DJ400, Viking Johnson Dismantling Joint, or equal. 

2.7 UNIONS 

A. For ductile iron, carbon steel, and grey cast iron pipes assembled with threaded joints 

and malleable iron fittings, unions shall conform to ANSI B16.39. 

B. For copper piping, unions shall have ground joints and conform to ANSI B16.18. 

C. For PVC and CPVC piping, unions shall be socket weld type with Viton O-ring. 
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2.8 THERMOPLASTIC TUBING AND FITTINGS 

A. Thermoplastic tubing shall be manufactured from polyallomor tubing. Tubing shall be 

protected from ultraviolet radiation degradation with a black coating or integral color 

conforming to ASTM D-1248, Type 1, Class C, Category 3. Fittings and connectors used 

with thermoplastic tubing shall be the flareless tube type constructed of brass 

conforming to SAE CA377, SAE CA360 or equal. Brass sleeves shall be used.  

B. Assembly of the thermoplastic tubing shall consist of pushing the tubing into the fitting 

and hand tightening the nut with final tightening with a wrench. Care shall be taken not to 

overtighten the nut. Plastic tube racks and bend holders shall be provided for holding the 

tubing in position. Needle valves used with thermoplastic tubing shall be the globe type 

constructed with a brass body, stem and seat and Buna-N "O"-ring seals. Installation 

shall be in accordance with the manufacturer's recommendations. Thermoplastic tubing, 

shall be the Impolene (polyallomor) system and needle valves, fittings and connectors 

shall be the Poly-Flo with 261 UB Universal Nut and Sleeve system as manufactured by 

Imperial Eastman, or equal. 

2.9 HEAT TRACED PIPING 

A. Exposed pipes to be insulated shall also be protected from freezing by heat tracing. 

Freeze protection heat tracing shall consist of twin 16 AWG copper brass wires with a 

semiconductor polymer core where electrical resistance varies with temperature. The 

heat tracing shall have a fluoropolymer outer jacket for corrosion resistance. The heat 

tracing shall be rated for three (3) watts per foot output, self-regulating with a maximum 

temperature of 150°F, equal to a Chromalox No. SRL3-1CT383400. Maximum length for 

tape shall be 300 feet for each circuit. Temperature controller shall be provided to sense 

pipe temperature to determine on or off condition of the heat tracing. Temperature 

control shall be equal to a Chromalox No. RTBC-2-384729. The heat tracing system 

shall operate on 120 VAC. See Drawings for installation detail. Heat tracing of piping 

shall be provided as specified in Section 40 06 20 – Process Pipe, Valve and Gate 

Schedules. 

2.10 FLEXIBLE RESTRAINED EXPANSION JOINTS 

A. Restrained expansion joints shall be manufactured of 60-42-10 ductile iron conforming to 

material and other applicable requirements of ANSI/AWWA C153/A21.53. 

B. Each pressure containing component shall be lined with a minimum of 15 mils of fusion 

bonded epoxy conforming to the materials requirements of, and tested in accordance 

with, ANSI/AWWA C213 and shall meet or exceed the requirements of ANSI/AWWA 

C550. 

C. Seals shall conform to the applicable requirements of ANSI/AWWA C111/A21.11. 

D. All bolts used in the assemblies shall be stainless steel and shall be coated with a 

premium quality epoxy. 
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90398-004/February 2024 40 05 00-7  Basic Mechanical Requirements 

E. Flanged ends shall comply with ANSI/AWWA C110/A21.10, with the addition of O-ring 

groove and O-ring. 

F. Mechanical joint ends shall comply with ANSI/AWWA C153/A21.53. 

G. Restrained expansion joints shall have a minimum pressure rating of 350 psi with a 

minimum safety factor of 3:1. Each assembly shall be tested at 350 psi before shipment. 

H. Restrained expansion joints shall provide for self-restraint without tie rods and shall 

provide for expansion and contraction capabilities cast as an integral part of the end 

connection. 

I. Flexible restrained expansion joints shall allow for 8-inches (+6"-2") minimum expansion. 

J. Flexible restrained expansion joints shall consist of an expansion joint designed and cast 

as an integral part of a ball and socket type flexible joint having a minimum of 15° 

deflection per ball. 

K. Restrained expansion joints shall be the Single Ball or Double Ball FLEX-TEND 

Expansion Joint as manufactured by EBAA Iron Inc., M-FLEX by U.S. Pipe, FJ 

RESTRAINT by ROMAC Industries, Inc. or equal. 

PART 3 – EXECUTION 

3.1 INSTALLATION 

A. All piping shall be installed by skilled workmen and in accordance with the best standard 

practice for piping installation as shown on the Drawings, specified or recommended by 

the pipe manufacturer. Proper tools and appliances for the safe and convenient handling 

and installing of the pipe and fittings shall be used. Great care shall be taken to prevent 

any pipe coating from being damaged on the inside or outside of the pipe and fittings. All 

pieces shall be carefully examined for defects, and no piece shall be installed which is 

known to be cracked, damaged, or otherwise defective. If any defective pieces should be 

discovered after having been installed, it shall be removed and replaced with a sound 

one in a satisfactory manner by the Contractor and at his own expense. Pipe and fittings 

shall be thoroughly cleaned before they are installed and shall be kept clean until they 

are accepted in the complete work. All piping connections to equipment shall be 

provided with unions or coupling flanges located so that piping may be readily 

dismantled from the equipment. At certain applications, Dresser, Victaulic, or equal, 

couplings may also be used. All piping shall be installed in such a manner that it will be 

free to expand and contract without injury to itself or to structures and equipment to 

which it is connected. All piping shall be erected to accurate lines and grades with no 

abrupt changes in line or grade and shall be supported and braced against movement, 

temporary, or permanent. All exposed piping shall be installed with vertical and 

horizontal angles properly related to adjoining surfaces or pipes to give the appearance 

of good workmanship. Unless otherwise shown or approved, provided a minimum 

headroom clearance under all piping of 7 feet 6 inches. 
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90398-004/February 2024 40 05 00-8  Basic Mechanical Requirements 

B. Unless otherwise shown or specified, all waste and vent piping shall pitch uniformly at a 

1/4-inch per foot grade and accessible cleanouts shall be furnished and installed as 

shown and as required by local building codes. Installed length of waste and vent piping 

shall be determined from field measurements in lieu of the Drawings. 

C. All excavation shall be made in such a manner and to such widths as will provide ample 

room for properly installing the pipe and permit thorough compaction of backfill around 

the pipe. The minimum trench widths shall be in strict accordance with the "Trench Width 

Excavation Limits" as shown on the Drawings. All excavation and trenching shall be 

done in strict accordance with these specifications and all applicable parts of the OSHA 

Regulations, 29CFR 1926, Subpart P. 

D. Refer to Section 31 00 01 – Earthwork for rock excavation.  

E. Enlargements of the trench shall be made as needed to give ample space for operations 

at pipe joints. The width of the trench shall be limited to the maximum dimensions shown 

on the Drawings, except where a wider trench is needed for the installation of and work 

within sheeting and bracing. Except where otherwise specified, excavation slopes shall 

be flat enough to avoid slides which will cause disturbance of the subgrade, damage to 

adjacent areas, or endanger the lives or safety of persons in the vicinity. 

F. Hand excavation shall be employed wherever, in the opinion of the Engineer, it is 

necessary for the protection of existing utilities, poles, trees, pavements, or obstructions. 

G. No greater length of trench in any location shall be left open, in advance of pipe laying, 

than shall be authorized or directed by the Engineer and, in general, such length shall be 

limited to approximately one hundred (100) feet. The Contractor shall excavate the 

trenches to the full depth, width and grade indicated on the Drawings including the 

relevant requirements for bedding. The trench bottoms shall then be examined by the 

Engineer as to the condition and bearing value before any pipe is laid or bedding is 

placed. 

H. No pressure testing shall be performed until the pipe has been properly backfilled in 

place. All pipe passing through walls and/or floors shall be provided with wall pipes or 

sleeves in accordance with the specifications and the details shown on the Drawings. All 

wall pipes shall be of ductile iron and shall have a water stop located in the center of the 

wall. Each wall pipe shall be of the same class, thickness, and interior coating as the 

piping to which it is joined. All buried wall pipes shall have a coal tar outside coating on 

exposed surfaces. 

I. Joint deflection shall not exceed 75 percent of the manufacturer’s recommended 

deflection. Excavation and backfilling shall conform to the requirements of Section 31 00 

01 − Earthwork, and as specified herein. Maximum trench widths shall conform to the 

Trench Width Excavation Limits shown on the Drawings. All exposed, submerged, and 

buried piping shall be adequately supported and braced by means of hangers, concrete 

piers, pipe supports, or otherwise as may be required by the location.  
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90398-004/February 2024 40 05 00-9  Basic Mechanical Requirements 

J. Following proper preparation of the trench subgrade, pipe and fittings shall be carefully 

lowered into the trench so as to prevent dirt and other foreign substances from gaining 

entrance into the pipe and fittings. Proper facilities shall be provided for lowering 

sections of pipe into trenches. Under no circumstances shall any of the materials be 

dropped or dumped into the trench. 

K. Water shall be kept out of the trench until jointing and backfilling are completed. When 

work is not in progress, open ends of pipe, fittings, and valves shall be securely closed 

so that no water, earth, or other substance will enter the pipes, fitting, or valves. Pipe 

ends left for future connections shall be valved, plugged, or capped, and anchored as 

required. 

L. All piping shall be installed in such a manner that it will be free to expand and/or contract 

without injury to itself or to structures and equipment to which it is connected. All piping 

shall be erected to accurate lines and grades with no abrupt changes in line or grade 

and shall be supported and braced against movement, temporary, or permanent. All 

exposed piping shall be installed with vertical and horizontal angles properly related to 

adjoining surfaces or pipes to give the appearance of good workmanship. Pipes crossing 

within a vertical distance of less than or equal to one (1) foot shall be encased and 

supported with concrete at the point of crossing to prevent damage to the adjacent pipes 

as shown on the Drawings. 

M. The full length of each section of pipe shall rest solidly upon the bed of the trench, with 

recesses excavated to accommodate bells, couplings, joints, and fittings. Before joints 

are made, each pipe shall be well bedded on a solid foundation; and no pipe shall be 

brought into position until the preceding length has been thoroughly bedded and secured 

in place. Pipe that has the grade or joint disturbed after laying shall be taken up and 

relaid by the Contractor at his own expense. Pipe shall not be laid in water or when 

trench conditions are unsuitable for work. 

N. Proper and suitable tools and appliances for the safe convenient handling and laying of 

pipe shall be used and shall in general agree with manufacturer's recommendations. 

O. AT THE CLOSE OF EACH WORK DAY, THE END OF THE PIPELINE SHALL BE 

TIGHTLY SEALED WITH A CAP OR PLUG SO THAT NO WATER, DIRT, OR OTHER 

FOREIGN SUBSTANCE MAY ENTER THE PIPELINE, AND THIS PLUG SHALL BE 

KEPT IN PLACE UNTIL PIPE LAYING IS RESUMED. 

P. During the laying of pipe, each pipe manufacturer shall provide his own supervisor to 

instruct the Contractor's pipe laying personnel in the correct procedure to be followed. 

Q. Ordinarily only full lengths of pipe (as furnished by the pipe manufacturer) shall be used 

exceptions: closure pieces at manholes and areas where joint deflection is required. 

R. For gravity sewer installations, the Contractor shall use a laser device to maintain the 

trench and pipe alignment. The laser device shall be re-checked for correct elevation 

and pipe alignment prior to pipe installation if the device is left in the pipe overnight. 
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Corrected invert elevations at each manhole and any adjustments will be coordinated 

and approved by the Engineer. 

S. All piping shall have the bedding type as indicated on the drawings. 

T. Detector tape shall be installed 12 inches below final grade and directly above all buried 

potable water piping. The tape shall be blue and silver and shall be clearly and 

permanently labeled "Water". Detector tape shall be Lineguard III as manufactured by 

Lineguard, Inc., or equal. 

U. AT THE CLOSE OF EACH WORK DAY, PIPELINE TRENCHES SHALL BE 

COMPLETELY BACKFILLED. IN PAVED AREAS THE SURFACE SHALL BE 

RESTORED AS SPECIFIED IN SECTION 32 10 00 – PAVING AND SURFACING, TO 

ALLOW FOR TRAFFIC OVER THE TRENCH DURING NON-WORKING HOURS. 

UNDER NO CONDITIONS SHALL ANY PIPELINE TRENCH BE LEFT OPEN DURING 

NON-WORKING HOURS. 

3.2 CARBON AND STAINLESS STEEL PIPE 

A. Installation of steel pipe shall be by skilled workmen and shall conform to the applicable 

sections of AWWA Manual M-11. Joints for steel piping shall be either screwed, welded, 

or flanged as shown on the Drawings or as specified.  

B. Welding in the field shall be performed only when requested on the shop drawings and 

permitted by the Engineer for carbon steel pipe. No welding of stainless steel pipe shall 

be allowed in the field. All field welds shall be radiographically inspected. 

C. Installation of the steel casing pipe shall be by skilled workmen and in accordance with 

the best standard practice for steel pipe installation. Joints for steel casing pipe shall be 

butt welded. 

1. The boring equipment to be used for installing the jacked casing shall be of such 

size and capacity to allow the boring to proceed in a safe and expeditious manner. 

The installation of the casing and boring of the hole shall be done simultaneously 

to avoid cave-ins or settlement and for safety of traffic above. 

2. The Contractor shall check the vertical and horizontal alignment of the casing by 

survey instrument at least once during each four feet of advance, or as directed by 

the Engineer. Pits shall be well sheeted and braced as necessary for safe and 

adequate access for workmen, inspectors and materials and shall be of a size 

suitable to equipment and material handling requirements. 

3. Under no conditions shall jetting or wet boring of encasement under pavement be 

allowed. 

4. After installation of the carrier pipe, each end of the casing pipe shall be made 

watertight with a brick masonry bulkhead. In addition, a Class B concrete cradle 
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shall be provided from each end of the bulkhead to the first pipe joint outside of the 

bulkhead. 

3.3 JOINTS IN PIPING 

A. Restrained joints shall be provided on all pipe joints as specified herein and shown on 

the Drawings. Restrained joints shall be made up similar to that for push-on joints. 

B. Push-on joints include a single rubber gasket which fits into the bell end of the pipe. The 

gasket shall be wiped clean, flexed and then placed in the socket. Any bulges in the 

gasket which might interfere with the entry of the plain end of the pipe shall be removed. 

A thin film of lubricant shall be applied to the gasket surface which will come into contact 

with the spigot end of the pipe. The lubricant shall be furnished by the pipe 

manufacturer. The plain end of the pipe, which is tapered for ease of assembly, shall be 

wiped clean and a thick film of lubricant applied to the outside. The pipe shall be aligned 

and carefully entered into the socket until it just makes contact with the gasket. The joint 

assembly shall be completed by entering the pipe past the gasket until it makes contact 

with the bottom of the socket. The pipe shall be pulled "home" with an approved jack 

assembly as recommended by the pipe manufacturer. If assembly is not accomplished 

by reasonable force, the plain end shall be removed, and the condition corrected. 

C. Flanged joints shall be brought to exact alignment and all gaskets and bolts or studs 

inserted in their proper places. Bolts or studs shall be uniformly tightened around the 

joints. Where stud bolts are used, the bolts shall be uniformly centered in the 

connections and equal pressure applied to each nut on the stud. Pipes in all lines 

subject to temperature changes shall be cut short and cold sprung into place to 

compensate for expansion when hot. 

D. Mechanical joints shall be made up with gaskets, glands and bolts. When a joint is to be 

made up, the bell or socket and plain end shall be cleaned and washed with a solution of 

mild soap in water; the gland and gasket shall be slid onto the plain end and the end 

then entered into the socket until it is fully "home" on the centering ring. The gasket shall 

then be painted with soapy water and slid into position, followed by the gland. All bolts 

shall be inserted and made up hand tight and then tightened alternately to bring the 

gland into position evenly. Excessive tightening of the bolts shall be avoided. All nuts 

shall be pulled up using a torque wrench which will not permit unequal stresses in the 

bolts. Torque shall not exceed the recommendations of the manufacturer of the pipe and 

bolts for the various sizes. Care shall be taken to assure that the pipe remains fully 

"home" while the joint is being made. Joints shall conform to the applicable AWWA 

Specifications. 

E. Threaded and/or screwed joints shall have long tapered full depth threads to be made 

with the appropriate paste or jointing compound, depending on the type of fluid to be 

processed through the pipe. All pipe up to, and including 1-1/2-inches, shall be reamed 

to remove burr and stood on end and well pounded to remove scale and dirt. Wrenches 

on valves and fittings shall be applied directly over the joint being tightened. Not more 

than three pipe threads shall be exposed at each connection. Pipe, in all lines subject to 
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temperature changes shall be cut short and cold sprung into place to compensate for 

expansion when hot. Joints in all piping used for chlorine gas lines shall be made up with 

a glycerine and litharge cement. Joints in plastic piping (PVC/CPVC) shall be laid and 

joints made with compounds recommended by the manufacturer. Installation shall 

conform to the requirements of ASTM D2774 and ASTM D2855. Unions required 

adjacent to valves and equipment. 

F. Soldered joints shall have the burrs removed and both the outside of pipe and the inside 

of fittings shall be thoroughly cleaned by proper tools recommended for that purpose. 

Flux shall be applied to both pipe and inside of fittings and the pipe placed into fittings 

and rotated to insure equal distribution of flux. Joints shall be heated and solder applied 

until it shows uniformly around the end of joints between fitting and pipe. All joints shall 

be allowed to self-cool to prevent the chilling of solder. Combination flux and solder 

paste manufactured by a reputable manufacturer is acceptable. Unions required 

adjacent to valves and equipment. 

G. Welded joints shall be made by competent operators in a first class workmanlike 

manner, in complete accordance with ANSI B31.1 and AWWA C206. Welding electrodes 

shall conform to ASTM A233, and welding rod shall conform to ASTM A251. Only skilled 

welders capable of meeting the qualification tests for the type of welding which they are 

performing shall be employed. Tests, if so required, shall be made at the expense of the 

Contractor, if so ordered by the Engineer. Unions shall be required adjacent to valves 

and equipment. 

H. Copper joints shall be thoroughly cleaned and the end of pipes uniformly flared by a 

suitable tool to the bevels of the fittings used. Wrenches shall be applied to the bodies of 

fittings where the joint is being made and in no case to a joint previously made. 

Dimensions of tubing and copper piping shall be in complete accordance with the fittings 

used. No flare joints shall be made on piping not suited for flare joints. Installations for 

propane gas shall be in accordance with NFPA 54 and/or 58. 

I. Solvent or adhesive welded joints in plastic piping shall be accomplished in strict 

accordance with the pipe manufacturer's recommendations, including necessary field 

cuttings, sanding of pipe ends, joint support during setting period, etc. Care shall be 

taken that no droppings or deposits of adhesive or material remain inside the assembled 

piping. Solvent or adhesive material shall be compatible with the pipe itself, being a 

product approved by the pipe manufacturer. Unions are required adjacent to valves and 

equipment. Sleeve-type expansion joints shall be supplied in exposed piping to permit 1-

inch minimum of expansion per 100 feet of pipe length. 

J. Dielectric isolation such as flange isolation kits, dielectric unions, or similar, shall be 

installed wherever dissimilar metals are connected according to the following table. 
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Zinc   ● ● ● ● ● ● ● 

Galvanized Steel   ● ● ● ● ● ● ● 

Aluminum ● ●  ● ● ● ● ● ● 

Cast Iron ● ● ●    ● ● ● 

Ductile Iron ● ● ●    ● ● ● 

Mild Steel/ 

Carbon Steel 
● ● ●    ● ● ● 

Copper ● ● ● ● ● ●   ● 

Brass ● ● ● ● ● ●   ● 

Stainless Steel ● ● ● ● ● ● ● ●  

Notes: 

● signifies dielectric isolation is required between the two materials noted. 

Consult Engineer for items not listed in table. 

Provide flange isolation kits for all flanged connections of dissimilar metals and hardware including 

connections to equipment. 

Contractor shall include all isolation descriptions with piping submittals. 

K. Eccentric reducers shall be installed where air or water pockets would otherwise occur in 

mains because of a reduction in pipe size. 

L. Joints in polypropylene and polyvinylidelene fluoride pipe shall be butt fusion weld. All 

butt welding shall follow the requirements of ASTM D-2657 and the manufacturer's 

recommendations. 

3.4 FLUSHING AND TESTING 

A. All piping shall be properly flushed and tested unless specifically exempted elsewhere in 

the Specifications or otherwise approved by the Engineer. Air and gas pipelines shall be 

flushed and tested with compressed air. Gravity sewer piping shall be flushed and tested 

as specified in Section 33 05 61 − Utility Structures. All other liquid conveying pipelines 

shall be flushed and tested with water. The Contractor shall furnish and install all means 

and apparatus necessary for getting the air or water into the pipeline for flushing and 

testing including pumps, compressors, gauges, and meters, any necessary plugs and 

caps, and any required blow-off piping and fittings, etc., complete with any necessary 

reaction blocking to prevent pipe movement during the flushing and testing. All pipelines 

shall be flushed and tested in such lengths or sections as agreed upon among the 

Owner, Engineer, and Contractor. Test pressures shall be as specified in Section 40 06 
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20 – Process Pipe, Valve and Gate Schedules and shall be measured at the lowest point 

of the pipe segment being tested. The Contractor shall give the Owner and Engineer 

reasonable notice of the time when he intends to test portions of the pipelines. The 

Engineer reserves the right, within reason, to request flushing and testing of any section 

or portion of a pipeline. 

B. The Contractor shall provide water for all flushing and testing of liquid conveying 

pipelines. Raw water or non-potable water may be used for flushing and testing liquid 

pipelines not connected to the potable water system. Only potable water shall be used 

for flushing and testing the potable water system.  

C. Air and gas piping shall be completely and thoroughly cleaned of all foreign matter, 

scale, and dirt prior to start-up of the air or gas system. 

D. At the conclusion of the installation work, the Contractor shall thoroughly clean all new 

liquid conveying pipe by flushing with water or other means to remove all dirt, stones, 

pieces of wood, etc., which may have entered the pipe during the construction period. If 

after this cleaning any obstructions remain, they shall be corrected by the Contractor, at 

his own expense, to the satisfaction of the Engineer. Liquid conveying pipelines shall be 

flushed at the rate of at least 2.5 feet per second for a duration suitable to the Engineer 

or shall be flushed by other methods approved by the Engineer. 

E. Compressed/service air and gas piping shall be flushed by removing end caps from the 

distribution lines and operating one (1) compressor, in accordance with the 

manufacturer's instructions. 

F. After flushing, all air piping shall be pressure and leak tested prior to coating and 

wrapping of welded joints. Immediately upon successful completion of the pressure and 

leak test, welded joints shall be thoroughly cleaned of all foreign matter, scale, rust, and 

discoloration and coated in accordance with the Specifications. 

G. All process air piping shall be leak tested by applying a soap solution to each joint. Leak 

tests shall be conducted with one (1) blower in service at normal operating pressure. 

H. During testing the piping shall show no leakage. Any leaks or defective piping disclosed 

by the leakage test shall be repaired or replaced by the Contractor, at his own expense, 

and the test repeated until all such piping shows tight. 

I. All buried process air piping shall be pressurized to 25 psig and tested for leaks by 

applying a soap solution to each joint. The air supply shall be stopped and the pipe 

pressure monitored. System pressure shall not fall by more than 0.5% of the 25 psig test 

pressure over a one-hour test period. Should the system fail to hold the required 

pressure for one hour, the cause shall be determined and corrected and the test 

repeated until a successful test of the entire system is obtained. 

J. Field leakage tests shall be performed for all submerged process air piping. The 

procedure shall consist of operating the system under clear nonpotable water for visual 
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identification of all leaks. All field leakage tests shall be witnessed by the Engineer. All 

submerged piping shall be installed free of any leaks. 

K. After flushing, all liquid conveying pipelines shall be hydrostatically tested at the test 

pressure specified in the appropriate Piping System Schedule in Section 40 06 20 – 

Process Pipe, Valve and Gate Schedules. The procedure used for the hydrostatic test 

shall be in accordance with the requirements of AWWA C600. Each pipeline shall be 

filled with water for a period of no less than 24 hours and then subjected to the specified 

test pressure for 2 hours. During this test, exposed piping shall show no leakage. 

Allowable leakage in buried piping shall be in accordance with AWWA C600. 

L. Any leaks or defective pipe disclosed by the hydrostatic test shall be repaired or 

replaced by the Contractor, at his own expense, and the test repeated until all such 

piping shows tight.  

M. After flushing, all gas piping shall be leak tested in accordance with all local codes and 

regulations and in conformance with the recommendations or requirements of any 

National Institute or Association for the specific service application. 

3.5 DISINFECTION 

A. All pipe and fitting connected to and forming a part of a potable water supply shall be 

disinfected in accordance with Section 33 01 10.13 – Disinfection of Water Treatment 

Facilities. 

3.6 PAINTING AND COLOR-CODING SYSTEM 

A. All exposed piping specified shall be color coded in accordance with the Owner's 

standard color designation system for pipe recognition and in accordance with Section 

40 05 97 – Piping and Equipment Identification Systems. In the absence of a standard 

color designation system, the Engineer will establish a standard color designation for 

each piping service category from color charts submitted by the Contractor in 

compliance with Section 09 90 00 – Painting. 

B. All piping specified in this Section shall be painted in accordance with Section 09 90 00 – 

Painting, except as follows: 

1. Copper pipe 

2. Stainless steel pipe. Flanges and supports or hangers shall be painted. 

3. PVC and CPVC pipe 

END OF SECTION
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SECTION 40 05 07 

PIPE SUPPORTS 

PART 1 – GENERAL 

1.01 THE REQUIREMENT 

A. Furnish all equipment, labor, materials, and design calculations required to provide pipe 

supports in accordance with the Contract Documents.  

1.02 RELATED WORK SPECIFIED ELSEWHERE 

A. Section 01 73 23 – Anchorage and Bracing of Non-Structural Components 

B. Division 03 – Concrete  

C. Section 05 05 13 – Galvanizing 

D. Section 05 05 23 – Metal Fastening 

E. Section 05 10 00 – Metal Materials 

F. Section 05 12 00 – Structural Steel 

G. Section 05 13 00 – Stainless Steel 

H. Section 05 50 00 – Metal Fabrications 

I. Section 40 05 00 – Basic Mechanical Requirements 

1.03 SUBMITTALS 

A. Pipe support submittals will not be reviewed prior to review and acceptance of pipe 

layout submittal. Pipe support submittal shall be fully coordinated with approved pipe 

layout submittal. Contractor shall use approved piping layout submittal drawings to show 

proposed pipe support type and location with accurate dimensions to demonstrate that 

supports meet all specified requirements. 

B. Applicable and associated cut sheets and drawings for materials and support 

components shall be submitted with the Shop Drawings in accordance with or in addition 

to the submittal requirements specified in Section 01 33 00 – Submittals, Section 40 05 

00 – Basic Mechanical Requirements and other referenced Sections above. 
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1. Catalog cut information on all system components such as pipe supports, hangers, 

guides, anchors, and channel-type supports. 

2. Drawings of the piping support systems, locating each support, brace, hanger, 

guide, component and anchor. Identify support, hanger, guide and anchor type by 

catalog number and Shop Drawing detail number. 

3. With each piping support system Shop Drawing, the Contractor shall attach 

calculations prepared and sealed by a Professional Engineer, licensed in the State 

or Commonwealth in which the project is located, showing that the piping support 

system complies with the specified requirements, including all building code and 

seismic code requirements pertaining to support of piping and other non-structural 

components. See Section 01 73 23 – Anchorage and Bracing of Non-Structural 

Components. 

4. Table showing the manufacturer’s recommended hanger support spacing for PVC, 

CPVC and FRP pipe for the services listed in Section 40 06 20 − Process Pipe, 

Valve and Gate Schedules. 

PART 2 – PRODUCTS 

2.01 GENERAL 

A. The Contractor shall be responsible for the design of all piping support systems unless 

noted otherwise herein. The absence of pipe supports and details on the Drawings shall 

not relieve the Contractor of the responsibility of providing a pipe support design sealed 

by a Professional Engineer, licensed in the State or Commonwealth in which the project 

is located. Standard details for pipe supports have been included on the Drawings to 

define minimum requirements as to the types of Contractor designed pipe supports that 

will be acceptable.  

B. Where a specific location or type of support is shown on the Drawings, the location and 

type shall be incorporated in the Contractor’s pipe support design. 

C. Where special pipe support fabrications are required, products and execution shall be as 

specified in Section 05 50 00 – Metal Fabrications and other related and referenced 

Sections of the Specifications.  

D. Existing piping support systems to support new piping shall only be used if the 

Contractor can show and demonstrate by submitting supporting calculations that they 

are adequate for the additional load imposed by the new piping, or if they are 

strengthened to support the additional load. 

E. Contractor’s pipe support design should include, but not be limited to, the following 

criteria and loads imposed on the piping system: 
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1. Thrust Loads based on the design pressures as specified in Piping Schedules in 

Section 40 06 20 – Process Pipe, Valve and Gate Schedules. Pipe support design 

shall not utilize process equipment for thrust restraint or support of piping loads. 

2. Dead loads and live loads per the latest version of ASCE/SEI 7 or the local 

building code if more stringent. Loads shall include, but not be limited to, the 

following: 

a. Weight of pipe 

b. Weight of pipe contents 

c. Weight of insulation 

d. Ice loads (If applicable by location, ice loads per code shall be applied as 

indicated in the governing building code) 

e. Seismic loading requirements and conditions as specified in the governing 

building code and referenced seismic design codes. Refer to Section 01 73 

23 – Anchorage and Bracing of Non-Structural Components and the 

structural code drawing for project specific seismic design criteria. Seismic 

and sway bracing shall be provided at maximum 10-foot centers. 

f. Wind loads 

3. Loads associated with thermal expansion and contraction of the piping system 

over the full range of potential temperatures the piping system could experience 

that should include, but not be limited to, the following: 

a. Ambient temperature range per local historical weather data (historic high 

and low obtained from NOAA) 

b. Process operating temperature range (from 0 degrees Celsius to 25 degrees 

Celsius) 

c. Exposure to sunlight where applicable 

4. Additional pipe support design considerations shall include the following: 

a. A minimum safety factor of 2 or as approved by the Engineer, based upon 

the yield strength of the support material, shall be used for pipe supports, 

braces, hangers, and guides as well as for beam and column members used 

in channel-type support systems. 

b. The horizontal pipe hanger and/or floor support spacing shall be as 

recommended by the pipe and/or hanger manufacturer but shall not exceed 

10 feet on center unless indicated otherwise herein or on the Drawings. 
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c. The design, sizing and spacing of anchor bolts, including concrete anchors, 

shall be based on withstanding shear and pullout loads imposed by loading 

at each particular support. The minimum anchor bolt size shall be ½ inches 

in diameter. Refer to Section 05 05 23 – Metal Fastening. 

F. Pipe supports shall not obstruct equipment removal, access spaces or walkways. 

2.02 HANGERS AND SUPPORTS 

A. All piping shall be adequately supported and braced by means of steel hangers and/or 

supports, concrete piers, supplemental lateral bracing components, pre-fabricated 

brackets, or otherwise as may be required by the location and forces applied per 

governing code, including gravity and lateral forces from earthquake and/or wind (if 

outdoors). Generally, concrete supports shall be used where pipe centerline is less than 

3 feet above floor, and hangers above 6 feet unless specified or shown otherwise. 

Supports shall be not more than 10 feet on center for steel and cast iron, 5 feet on 

center for plastic unless otherwise shown on the Drawings or required by the specific 

manufacturer. All necessary inserts or appurtenances shall be furnished and installed in 

the concrete or structures for adequately securing hangers and supports to the structure. 

Refer to Standard Detail Drawings. 

1. Metal pipe support materials, where stainless steel pipe is supported, shall be 

Type 304L stainless steel meeting the requirements of Section 05 13 00 – 

Stainless Steel. 

2. Metal pipe support materials, where carbon steel, ductile or other ferrous pipe is 

supported, shall be galvanized carbon steel meeting Section 05 12 00 – Structural 

Steel and Section 05 05 13 – Galvanizing unless indicated otherwise on the 

Drawings or in the Specifications or by the Engineer. 

3. Metal pipe supports indicated as standard type pipe hangers are designed and 

detailed for gravity loading only. Resulting lateral loads from wind, earthquake, or 

other lateral loads per code, or special loading conditions during construction, shall 

be applied to the pipe in accordance with the governing building code. 

Supplemental lateral stiffening members (when necessary) shall be provided along 

pipe or at gravity supports using appropriate supplemental members and 

connections when required by calculations. The Contractor shall include design 

calculations and details with all pipe hanger and support submissions for review by 

the Engineer. The main structure and structural components that will support the 

pipe hangers and other appurtenant components of the facility have been 

designed to resist all resulting secondary lateral loading from pipe hangers and 

other non-structural members for gravity and resulting lateral loads. 

B. Hangers and supports shall conform to the following requirements: 

1. All fabricated metal hangers and supports shall be capable of adjustment after 

installation. Different types of hangers and supports along a pipe length, including 

bends, shall be kept to a minimum. 
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2. Hanger rods shall be straight and vertical. Chain, wire, strap, or perforated bar 

hangers shall not be used. Hangers shall not be suspended from other piping. 

3. Vertical piping shall be properly supported at each floor and between floors by 

stays or braces to prevent rattling and vibration. 

4. Supports and hangers for plastic and FRP piping shall include wide saddles or 

bands as recommended by the manufacturer and approved by the Engineer to 

distribute load and thus avoid localized deformation of the pipe. 

5. Hanger and supports shall prevent contact between dissimilar metals by use of 

copper plated, rubber, vinyl coated or stainless-steel hangers. 

6. Ferrous pipes to be painted shall be painted in accordance with Section 09 90 00 – 

Painting. Ferrous pipes that require painting or galvanizing shall be supported by 

galvanized hangers and supports. Stainless steel piping shall be supported by 

stainless steel saddles and straps (if required). 

7. Copper piping shall be supported by plastic coated or copper plated steel hangers 

and supports. 

8. Plastic piping shall be supported by plastic coated steel hangers and supports. 

9. Hangers and supports shall provide for thermal expansion throughout the full 

operating temperature range. 

10. Expansion and adhesive type anchors used for pipe hangers and supports shall be 

Type 316 stainless steel. 

C. Metallic hangers and supports may be standard make by Anvil International, Inc., 

"Witch" by Carpenter & Paterson, Ltd., B-Line Systems, Inc., or equal; and data on the 

types and sizes to be used shall be furnished to the Engineer for approval. Metallic 

support system brackets, rods, support clips, clevis hangers, hardware, etc. shall be cast 

iron or welded steel construction. All gravity type hangers and supports shall be 

restrained laterally to resist seismic loading and other loading as required by the 

governing code.  

D. Non-metallic support system shall be a heavy-duty channel framing system. Channel 

frames shall be manufactured by the pultrusion process using corrosion grade polyester 

or vinylester resins. All fiberglass construction shall include suitable ultraviolet inhibitors 

for UV exposure and shall have a flame spread rating of 25 or less per ASTM E84. 

Piping accessories, pipe clamps, clevis hangers, support posts, support racks, fasteners, 

etc., shall be constructed of vinylester or polyurethane resin. Non-metallic support 

systems shall be standard make Aickinstrut by Aickinstrut, Inc., Unistrut Fiberglass by 

Unistrut, Inc., Enduro Fiberglass Systems, or equal. The Contractor shall submit data on 

the types and sizes of approval. Unless otherwise shown or specified the Contractor 

shall provide support spacings in the conformance with the pipe and support system 

manufacturer's requirements. 
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2.03 PROCESS AIR PIPE SUPPORTS 

A. Unless specifically designed and detailed on the Drawings, process air piping shall be 

supported by slide bearings as manufactured by Fluorocarbon Company, Anaheim, 

California, Anvil International, Inc., Portsmouth, New Hampshire, or equal.  

B. The slide bearing material shall be 3/32-inch-thick, 25 percent glass-fiber reinforced 

structural grade Teflon. The bearing material shall withstand at least 1000 psi 

(compression) at 250°F with a coefficient of friction between 0.05 and 0.08. The 

performance of bearing and bonding materials shall be unaffected by continual 

immersion in wastewater containing domestic and industrial waste at a temperature of 

210°F. 

C. Non-submerged slide bearing type supports shall be provided with a bearing material 

covering a 120° arc centered at the bottom of the pipe. The Teflon shall be at least 4 

inches wide at the underside of the pipe and 8 inches wide at the top of the support. The 

Teflon material shall be hot press bonded to 10 ga. stainless steel plates for welding to 

the bottom of the pipe and securing to the top of the support. 

D. Submerged slide bearing type supports shall be provided with Teflon bonded to the 

underside of the hold down strap and the top of the pipe such that the sliding surface is 

formed between two sheets of Teflon. Each surface shall cover a 120° arc centered at 

the top of the pipe. On the underside of the strap the Teflon bearing shall be hot press 

bonded directly to the stainless-steel strap or to a 10 ga. stainless steel plate for welding 

to the strap. At the top of the pipe, the Teflon shall be bonded to a 10 ga. stainless steel 

plate for welding to the pipe. 

E. Pipe straps shall not tightly bind the pipe, but shall provide 1/16-inch clearance over the 

top 180° of the pipe surface.  

F. Wall bracket supports shall be used where shown for pipe to be installed adjacent to a 

wall. Where it is not feasible to install hanger supports, adjustable pipe saddle supports 

may be used with the permission of the Engineer. Concrete pier supports shall be 

spaced at a maximum distance of 10 feet and shall be at least 12” wider than O.D. of 

pipe and 10 inches thick unless otherwise shown on the Drawings. Refer to the Standard 

Detail Drawings. 

G. Small diameter piping (6-inches in diameter or less) shall not be strapped or otherwise 

secured directly to walls. Suitable wall offset brackets of an approved type shall be used. 

Anchors shall not be attached using percussion fasteners. 

H. Sliding surfaces shall be protected from accumulation of dirt, grit, or other foreign matter. 

I. Slide bearings shall be capable of adequately supporting the design loads and shall be 

attached to pipe and supports as specified and recommended by the manufacturer. 

J. The slide bearings shall be installed in the locations shown or indicated on the Drawings, 

at required elevations, true to orientation and level, assuring that the correct half of each 
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bearing is in its proper position. The Contractor shall store the bearings to protect them 

from mechanical damage prior to installation and shall protect the same during and after 

installation from contamination and damage due to placing of concrete and other 

materials. The Contractor shall clean the operating surfaces of bearings thoroughly 

before final assembly. 

K. The Contractor shall note that all pipe support locations are not shown on the Drawings 

and shall follow the Specifications herein in locating supports. Where deviations and 

modifications are required, they shall be made only with the permission of the Engineer. 

A detailed layout of pipe supports and hangers shall be submitted for approval. 

PART 3 – EXECUTION 

3.01 GENERAL INSTALLATION REQUIREMENTS 

A. Support piping connections to equipment by pipe support and not by the equipment. 

B. Support large or heavy valves, fittings, flow meters and appurtenances independently of 

the connected piping. 

C. Support no pipe from the pipe above it. 

D. Support piping at changes in direction or in elevation, adjacent to flexible joints, 

expansion joints, and couplings, and where shown. 

E. The Contractor shall not install piping supports and hangers in equipment access areas 

or bridge crane runs. 

F. Brace hanging pipes against horizontal movement by both longitudinal and lateral sway 

bracing. 

G. Install pipe anchors (fixed supports and/or guides) where shown and/or as may 

otherwise be required to withstand expansion thrust loads and to direct and control 

thermal expansion. The Contractor may install additional pipe anchors and flexible 

couplings to facilitate piping installation, provided that complete details describing 

location, pipe supports and hydraulic thrust protection are submitted. 

END OF SECTION
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SECTION 40 05 17 

COPPER PIPE 

PART 1 – GENERAL 

1.01 THE REQUIREMENT 

A. Reference Section 40 05 00 − Basic Mechanical Requirements. 

PART 2 – PRODUCTS 

2.01 TYPE L COPPER PIPE AND FITTINGS 

A. Type L copper piping shall be seamless, hard drawn and shall conform to ASTM B 88. 

Solder fittings shall be wrought copper conforming to ANSI B.16.22 or cast brass 

conforming to ANSI B.16.18 95/5. All exposed copper pipe and fittings shall be Type L. 

2.02 TYPE K COPPER PIPE AND FITTINGS 

A. Type K copper piping shall be seamless, soft temper and shall conform to ASTM B 88. 

Fittings used with this pipe shall be flare or compression type fittings as manufactured by 

Swagelok, or equal, and shall conform to ANSI B16.26. All buried copper pipe and 

fittings shall be Type K. 

2.03 SOLDER 

A. Solder shall consist of 95 percent tin and 5 percent antimony. Silver solder shall consist 

of 15 percent silver, 80 percent copper, and 5 percent phosphorous in accordance with 

ASTM B260-62T. Soldering shall be in conformance with Section 3 of the C.A.B.R.A. 

Copper Tube Handbook. 

2.04 SOFT COPPER TUBING 

A. Soft copper tubing in all sizes, shall conform to the appropriate ASTM Specifications; 

and fittings used with this tubing shall be compression or flare type, as manufactured by 

Swagelok, or equal. 

PART 3 – EXECUTION 

3.01 INSTALLATION 

A. Installation of copper pipe shall be by skilled workman in accordance with the 

manufacturer's recommendations. Use teflon tape at all fittings unless otherwise 
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required for intended service. Install unions at the connections to each piece of 

equipment to allow removal of equipment without dismantling connecting piping. 

B. Wall sleeves shall be provided for all piping passing through exterior walls and shall be 

of the same material as the piping to which it is joined. All wall sleeves shall be provided 

with an acceptable waterstop. 

C. The Contractor shall provide hot and cold water mains with branches and risers 

complete from point indicated on the Drawings running to all fixtures and other outlets 

indicated. Mains and branches shall be run generally as shown on the Drawings. The 

Contractor shall provide all interior water piping, branches, and risers as shown on the 

Drawing and shall make connections to all plumbing fixtures, hose bibs, wall hydrants, 

and other points requiring water under this and other Divisions of the Specifications. 

D. All water mains and branches shall be pitched at least one (1) inch in twenty-five (25) 

feet toward fixtures. The piping installation shall be arranged so that the entire system 

can be drained through fixture supply connections. 

E. Unions shall be installed at the connections to each piece of equipment to allow for 

removal of equipment without dismantling connecting piping. 

F. Joints 1-1/4 inches and larger shall be made with silver solder. For joints less than 1-1/4 

inches and all valves (regardless of size) use 95/5 solder. Soldered joints shall be 

prepared with a non-corrosive paste flux in accordance with manufacturer's instructions. 

All joints shall be thoroughly cleaned with emery cloth and reamed out before assembly. 

Acid core solder will not be permitted. 

END OF SECTION 
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SECTION 40 05 19 

DUCTILE IRON PIPE 

PART 1 – GENERAL 

1.01 REFERENCES 

A. Reference Section 09 90 00 – Painting. 

B. Reference Section 40 05 00 − Basic Mechanical Requirements 

C. Reference Section 40 06 20 − Process Pipe, Valve, and Gate Schedules, for pressure 

rating requirements for specific applications. 

D. Springfield Water and Sewer Commission Material Specifications 

1.02 SUBMITTALS 

A. Submittals shall be provided in accordance with Section 01 33 00 – Submittal 

Procedures. 

B. The Contractor shall submit a certificate from the Manufacturer stating that all linings 

have been provided in accordance with the specification requirements herein. 

PART 2 – PRODUCT 

2.01 DUCTILE IRON PIPE AND FITTINGS 

A. All ductile iron pipe and specials shall be marked with the manufacturer's name or 

trademark, size, weight, thickness class, the date of manufacture, and the word 

"Ductile". 

B. Ductile iron pipe of the sizes shown or specified shall conform to AWWA C151/A21.51, 

Grade 60-42-10 for ductile iron pipe centrifugally cast in metal molds or sand-lined 

molds. 

C. Ductile iron pipe shall conform to AWWA C150/A21.50 for thickness design and shall be 

supplied in 18-foot or 20-foot nominal lengths or as required to meet the requirements of 

the Drawings. 

D. Fittings and specials shall be cast iron or ductile iron and conform to the requirements of 

AWWA C110/A21.10 and AWWA C153/A21.53. 

E. Minimum Class 53 pipe shall be used for flanged spools. 

0
4

-0
3

-2
0

2
3
 

La
st

 M
od

ifi
ed

: 0
2/

28
/2

02
4 

at
 1

0:
41

A
M

 E
S

T



 

 

90398-004/February 2024 40 05 19-2  Ductile Iron Pipe 

2.02 PIPE COATINGS 

A. All buried ductile iron pipe and fittings shall have a bituminous coating of standard 

thickness on the exterior surfaces in accordance with AWWA C151/A21.51.  

B. All pipe and fittings shall have a base layer of zinc coating in accordance with the 

Springfield Water and Sewer Commission Material Specifications. 

C. All exposed ductile iron pipe and fittings shall have a shop-applied prime coat in 

accordance with Section 09 90 00 − Painting. 

2.03 PIPE LININGS 

A. All pipe and fittings, with the exception of epoxy and glass lined pipe and sleeves, shall 

be cement mortar lined. Cement mortar linings shall conform to American Standard 

Specifications for Cement Mortar Lining for Cast Iron Pipe and Ductile Iron Pipe and 

Fittings, AWWA C104/A21.4 and shall be double thickness. The mortar lining shall be 

protected with a bituminous seal coat.  

2.04 PIPE JOINTS 

A. Requirements for various types of joints are described in the following paragraphs. 

unless otherwise noted herein or on the drawings, all exposed ductile iron piping shall 

have flanged joints. 

B. Flanged Joints 

1. Flanged joints and fittings shall have a minimum pressure rating of 250 psi with 

125 lb. American Standard flanges. 

2. All flanges and fittings shall conform to the requirements of ASME B16.1. 

3. All flanges installed on ductile iron pipe for mechanical applications shall be 

constructed of ASTM A536, Grade 65-45-12 ductile iron in accordance with the 

Springfield Water and Sewer Commission Specifications. 

4. The face of the flanges shall be machined after installation of the flange to the 

pipe. No raised surface shall be allowed on flanges. 

5. Flanged pipe shall conform to the requirements of AWWA C115/A21.15. 

6. Pipe lengths shall be fabricated to meet the requirements of the Drawings. 

7. Gaskets shall be full-face, 1/8-inch minimum thickness cloth inserted rubber, red 

rubber, neoprene, or superior elastomer and shall be compatible with the fluid 

being conveyed. Gaskets shall have an allowable maximum working pressure and 

temperature equal to or greater than the service in which it is installed. 
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8. Bolts shall be of the size and length called for and in accordance with the 

"American Standard" and comply with the requirements of the ANSI/AWWA 

Standards. Bolts used for exposed flanged joints shall be a minimum ASTM A307, 

Grade B carbon steel, and be in accordance with AWWA C110/A21.10. Bolts used 

for flanged joints in submerged applications shall be Type 316 stainless steel and 

installed with dielectric isolation flange kits and anti-seize. All bolts shall have 

hexagonal heads and nuts of the same material as the bolt. No washers shall be 

used. 

C. Bell and Spigot Joints 

1. Bell and spigot pipe shall be provided with push on, Oring rubber gasket, 

compression type joints and shall conform to the requirements of AWWA 

C111/A21.11. Fittings and specials shall be supplied with mechanical joints as 

specified for mechanical joint pipe. If required by installation conditions, pipe shall 

have cast-on lugs for adequately tying it together. 

2. Push-on joints shall be as manufactured by: 

a. Tyton Joint by U.S. Pipe 

b. Fastite Joint by American Cast Iron Co. 

c. Union-Tite by Tyler Union, 

d. Or approved equal 

D. Mechanical Joints 

1. Mechanical joints and fittings shall conform to the requirements of AWWA 

C111/A21.11. Joints shall be made employing a tapered rubber gasket forced into 

a tapered groove with a ductile iron follower ring. If required by installation 

conditions, pipe and fittings shall have cast on lugs for adequately tying the pipe 

and fittings together. These shall be in conformance with standard practice and as 

outlined under the appropriate AWWA Specifications.  

2. Bolts for mechanical joints shall be high-strength low-alloy steel tee-head bolts 

with hexagonal nuts per AWWA C111/A21.11. 

3. Mechanical coupling joint pipe and fittings shall be split type, shouldered end. 

Coupling materials shall be malleable iron. Couplings shall have a minimum 

pressure rating and service equal to that of the connected piping. 

4. Gaskets shall be Standard Styrene Butadiene Rubber (SBR) complete with 

lubricant. 
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5. After installation, buried couplings shall receive two heavy coats of coal tar epoxy 

(min. 24 mil thickness) which is compatible with the finish of the couplings.  

6. Couplings shall be as manufactured by: 

a. Victaulic Co., Easton, PA. 

b. Dresser Manufacturing, a Division of Dresser Industries, Bradford, PA.  

c. Smith-Blair Co., Texarkana, AR.  

d. Or approved equal. 

E. Restrained Joints 

1. Restrained joint pipe shall consist of factory manufactured bolted retainer rings, 

ductile iron locking segments held in place by rubber retainers, or ductile iron 

retaining rings that lock over the bell of the joint and are secured to prevent 

rotation, and factory welded retainer beads or rings on the spigot of the pipe. All 

components of the bolted or snap ring assemblies shall be constructed of 

corrosion-resistant, high strength, low-alloy steel. 

2. Restrained joint pipe shall be Flex-Ring or Lock-Ring type joints as manufactured 

by American Cast Iron Pipe Company, HP LOK or TR Flex as manufactured by US 

Pipe, TR Flex or Super Lock as manufactured by Clow Water Systems Co., or 

approved equal.  

3. Restrained fittings for piping systems 16-inches in diameter and greater shall have 

factory restraint systems identical to the factory restrained joint pipe specified 

above. All fittings shall be minimum pressure Class 250 unless otherwise 

specified.  

4. Restrained fittings for pipe systems 14-inches in diameter and smaller shall be 

Mechanical Joint fittings with restraint assemblies such as Stargrip by Star Pipe 

Systems, Mega Lug by EBAA Iron, ONE LOK by Sigma, Roma Grip by Romac, or 

approved equal. Restraint assemblies including all hardware shall be painted with 

two heavy coats of coal tar epoxy after installation.  Where threaded-rods are 

allowed, the rods and tabs shall be designed for the specified restraint system 

design pressure, shall have lengths less than 10 feet between fittings, and shall be 

painted with two heavy coats of coal tar epoxy after installation. 

5. The manufactured systems for thrust restraint indicated above shall be used where 

restrained joint ductile iron pipe and fittings are specified or indicated on the 

drawings. Gripping gaskets are not an acceptable form of restraint. Thrust restraint 

and harnessing systems such as threaded-rods, friction clamps, retainer glands 

shall be used only where specifically specified herein, indicated on the drawings or 

if allowed by the Engineer in isolated applications where conditions warrant and 
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necessitate their use. Concrete thrust blocks may be used in accordance with the 

schedule indicated on the drawings, if applicable. 

2.05 OUTLETS 

A. The Contractor shall provide taps on piping where required or shown on the Drawings. 

Where pipe or fitting wall thicknesses are insufficient to provide the required number of 

threads, the Contractor shall not use taps and shall refer to Section 40 05 00 – Basic 

Mechanical Requirements for requirements. 

2.06 POLYETHYLENE ENCASEMENT 

A. Wrap all buried ductile iron pipes, valves and fittings with V-Bio Polyethylene 

Encasement having 8-mils thickness per ANSI A21.5/AWWA C-105.  Use only tube type 

for pipe.  Complete the wrap prior to placing concrete anchors, collars, supports or thrust 

blocks.  Repair polyethylene if damaged during installation. Refresher training shall be 

required prior to installation of the polyethylene encasement. 

B. V-Bio Polyethylene encasement shall be provided by one of the following: 

1. REPCOR Inc., 

2. T. Chrity Enterprises, Inc. 

3. Trumbull Industries, 

4. Or approved equal. 

C. Polyethylene Underground Warning Tape for Metallic Pipelines:  

1. Tracer tape shall be of inert, acid- and alkali-resistant, polyethylene, four mils thick, 

six inches wide, suitable for direct burial.  Tape shall be capable of stretching to 

twice its original length.  

2. Message shall read, “CAUTION [insert customized name of pipe service, i.e., 

“POTABLE WATER”, “SANITARY SEWER”, “CHLORINE GAS”, or other service 

as appropriate, as indicated in the Buried Pipe Schedule at the end of this Section] 

PIPE BURIED BELOW”, with bold letters approximately two inches high.  

Messages shall be printed at maximum intervals of two feet.  Tape shall be custom 

colored the same as pipeline colors specified for associated pipe service in 

Section 09 91 00, Painting. 

3. Manufacturer: Provide products of one of the following: 

a. Brady Corporation 

b. Seton Identification Products 
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c. Marking Services, Inc. 

d. Or equal.   

END OF SECTION 
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Process Air Service 

SECTION 40 05 24.13 

STAINLESS STEEL PIPE FOR LOW PRESSURE PROCESS AIR SERVICE 

PART 1 – GENERAL 

1.01 THE REQUIREMENT 

A. This specification shall apply to steel and stainless steel pipe for low pressure air service 

(less than 25 psig). 

B. The AWWA Specifications referenced in this Section are supplemented as follows: 

1. An affidavit of compliance is required from the pipe manufacturer. 

2. The steel manufacturer's certification that the material meets the ASTM 

Specification will be accepted in lieu of tests on specimens taken from the 

fabricated pipe. 

3. The fabricator may purchase steel plates on the chemical basis only and shall 

furnish to the Owner certified test reports. 

C. All parts of the materials furnished shall be amply designed, manufactured, and 

constructed for the maximum stresses occurring during fabrication, erection and 

operation. All materials shall be new and both workmanship and materials shall be of the 

very best quality, shall be entirely suitable for the service to which they will be subjected, 

and shall conform to all applicable Sections of these Specifications. Manufacturer's 

designs shall accommodate all of the requirements of these Specifications. 

D. The Contractor shall be responsible for the structural design of the steel and stainless 

steel pipe, fittings, and couplings. The Contractor shall submit certification that the steel 

and stainless-steel pipe, fittings, and couplings have been designed to resist all loads 

implied and reasonably anticipated. 

1.02 RELATED SECTIONS 

A. Section 26 05 00 – Basic Electrical Requirements  

B. Section 40 05 00 – Basic Mechanical Requirements 

C. Section 40 05 07 – Pipe Supports 

D. Section 40 05 41 – Piping Expansion Compensation 

E. Section 46 61 17 – Air Scour Blower 

F. Section 40 42 13 - Insulation 
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PART 2 – PRODUCTS 

2.01 STAINLESS STEEL PIPE AND FITTINGS 

A. Stainless steel pipe for process aeration and other low pressure air service for nominal 

pipe sizes ranging from three (3) inches to sixty (60) inches shall be manufactured from 

304L stainless steel annealed and pickled sheets and plates per ASTM A240. 

B. Stainless steel pipe shall be fabricated in accordance with ASTM A778 and shall be 

rated for at least 25 psig and 300 degrees Fahrenheit (ºF). Only seamless or one (1) 

longitudinal seam shall be permitted unless otherwise required for fabrication of large 

diameter pipe in accordance with ASTM A774. Only stainless steel pipe shall be 

provided; tubing shall not be allowed. Stainless steel pipe shall be as manufactured by 

Douglas Brothers, Felker Bros. Corp., Primus Pipe and Tube Inc., or Engineer approved 

equal. 

C. Stainless steel pipe shall be manufactured to the nominal pipe sizes as listed in ANSI 

B36.19, Table 2, and shall have the following minimum wall thicknesses: 

 
Nominal Pipe Size 

(inches) 
Schedule/Gauge/Plate 

4 and less Schedule 5S (0.083-inch) 

5 to 8 Schedule 5S (0.109-inch) 

10 to 12 12 gauge (0.109-inch) 

14 to 18 11 gauge (0.125-inch) 

20 10 gauge (0.140-inch) 

24 to 36 0.187-inch 

42 to 48 0.250-inch 

54 to 60 0.312-inch 

D. Fittings shall be fabricated from the pipe specified and shall conform to ASTM A774, 

unless otherwise shown on the Drawings or required for proper installation. 

E. Flanges where shown on the Drawings shall be a lap joint flange assembly consisting of 

a 304L stainless steel slip-on rolled angle ring with a 304L stainless steel drilled backup 

flange conforming to ASTM A240, and shall conform dimensionally to ANSI B16.1, Class 

125. The leg of the angle ring shall not interfere with the flange bolt holes. Alternately, 

slip-on plate flanges conforming to ANSI B16.1, Class 125 are acceptable at specific 

locations as approved by the Engineer. The plate flange shall be continuously welded to 

the pipe. The backup flanges and plate flanges shall be supplied with the following 

nominal thicknesses: 
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Nominal Pipe Size 

(inches) 

Flange Thickness 

(inches) 

21/2 to 3 1/2 

4 9/16 

6 to 10 5/8 

12 to 16 3/4 

18 to 20 7/8 

24 to 30 1 

36 11/8 

42 11/4 

48 13/8 

54 13/8 

60 11/2 

F. Bolts for flanged joints shall be of the size and length called for and in accordance with 

the "American Standard" and comply with the requirements of the ANSI/AWWA 

Standards. Bolts shall be per ANSI B18.2, stainless steel, type and grade to prevent 

galling. Bolts shall have hexagonal heads and nuts; no washers shall be used. Bolts 

used at all transitions to material other than stainless steel shall be furnished with 

dielectric insulation material service rated for 300 degrees Fahrenheit continuous service 

at 25 psig. 

G. Gaskets for flanged joints shall be Viton or silicone material, “Ring-Gasket” type, 1/8-inch 

minimum thickness, and suitable for 300 degrees Fahrenheit continuous service at 25 

psig. Dielectric gaskets shall be used at all transitions to material other than stainless 

steel. Segmented gaskets will not be acceptable. 

H. Joints in piping 3 inches in diameter or larger shall be butt welded or flanged, unless 

otherwise shown on the Drawings. Joints in piping less than 3 inches in diameter shall 

be threaded, unless otherwise shown on the Drawings. 

I. Welding practices for joints shall conform to those specified for the manufacture of the 

pipe and fittings in ASTM A774 and A778, and the specifications contained herein. All 

welds shall be free from burrs, snags, or rough projections. 

J. Welding shall be performed by AWS-certified welders in conformance with standard 

procedures. Piping with wall thickness up to 11 gauge (0.125-inch) shall be welded with 

the TIG (GTAW) process. Heavier walls shall be properly beveled and have a root pass 

with the TIG (GTAW) process followed by subsequent passes with the TIG (GTAW), 

MIG (GMAW), or Metallic Arc (SMAW) process. Filler wire of ELC grades only shall be 
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added to all welds to provide a cross section at the weld equal to or greater than the 

parent metal. Weld deposit shall be greater than the parent metal. Weld deposit shall be 

smooth and evenly distributed and have a crown of no more than 1/16 inch on the I.D. 

and 3/32 inch on the O.D. of the piping or fittings. Concavity, undercut, cracks, or 

crevices shall not be allowed. Buttwelds shall have full penetration to the interior surface, 

and inert gas shielding shall be provided to the interior and exterior of the joint. 

Excessive weld deposits, slag, spatter, and projections shall be removed by grinding 

using iron-free grinding wheels. Angle face rings shall be continuously welded on both 

sides to the pipe or fitting. Welds on gasket surfaces shall be ground smooth. 

K. All fittings shall be welded with 304L filler metal. All elbows through 24-inch size shall be 

long radius, die-formed, and shall be automatically butt welded in accordance with 

ASTM A774 of the same material and thickness as the pipe using gas tungstenarc 

procedures with inert gas backing. Tees, crosses, true wyes, and laterals shall be shop-

fabricated. All short radius, special radius, and reducing elbows and long radius elbows 

greater than 24-inch shall be mitered construction with at least (5) miter sections for 90-

degree bends, (3) mitered sections for 45-degree and 60-degree bends, and (2) mitered 

sections for 30-degree and smaller bends. All reducers shall be straight tapered, cone-

type. Longitudinal welds on all fittings, except elbows, shall be accomplished by the 

same procedures as listed for pipe. Weld seams shall have full penetration and be free 

of oxidation, crevices, pits, cracks, and protrusions. Fitting dimensions shall be in 

accordance with ANSI B16.9 and shall be terminated and dimensioned as indicated on 

the Drawings. 

L. Pipe spools shall be manually welded with 304L filler metal using gas tungstenarc 

procedures with internal gas purge where internal weld seams are not accessible. 

Where they are accessible, seams shall be welded both inside and outside using manual 

shielded metalarc procedures. Weld seams shall have full penetration and shall be free 

of oxidation, crevices, pits, cracks, and protrusions. 

M. All pipe, fittings, and spools shall be completely pickled and passivated by immersion in 

a nitrichydrofluoric bath at the proper temperature and length of time to insure removal of 

all free iron, weld scale, and other impurities and to ensure the establishment of a 

passive surface. A clean water rinse shall follow the acid pickle.  

N. The inspection of all welds shall be required. This shall be a visual inspection for 

crevices, pits, cracks, protrusions, and oxidation deposits. Presence of any of these 

items found in the weld seams shall be considered as grounds for rejection of the joint. 

O. All fabricated piping shall have openings plugged and flanges secured for storage and/or 

transport after fabrication. All fabricated piping shall be piece marked with identifying 

numbers or codes which correspond to the Contractor's layout and installation drawings. 

The marks shall be located on the spools at opposite ends and 180 degrees apart. 

P. The piping supplier during manufacturing, fabrication, and handling stages and the 

Contractor during handling and installation stages shall use extreme care to avoid the 
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Process Air Service 

contact of any ferrous materials with the stainless steel piping. Only manufacturer 

recommended saws, drills, files, wire brushes, etc. shall be used for stainless steel 

piping. Pipe storage and fabrication racks shall be nonferrous or stainless steel or 

rubber-lined. Nylon slings or straps shall be used for handling stainless steel piping. 

Contact with ferrous items may cause rusting of iron particles embedded in the piping 

walls. After installation, the Contractor shall wash and rinse all foreign matter from the 

piping surface. If rusting of embedded iron occurs, the Contractor shall pickle the 

affected surface with deoxidizer, scrub with stainless steel brushes, and rinse clean. 

2.02 PROCESS AIR PIPE SUPPORT AND EXPANSION/CONTRACTION SYSTEM 

A. Process air pipe expansion/contraction system shall be coordinated with fixed and 

sliding supports per Section 40 05 07 – Pipe Supports and Section 40 05 41 – Piping 

Expansion Compensation. 

PART 3 – EXECUTION 

3.01 FIELD WELDING OF STEEL AND STAINLESS STEEL PIPING AND FITTINGS 

A. No welding shall be allowed in the field. 

3.02 FLUSHING AND TESTING 

A. Flushing and testing of all installed low pressure air piping shall be performed as 

specified in Section 40 05 00 – Basic Mechanical Requirements. The field testing 

procedure for process air piping shall use air pressure only.  

END OF SECTION 
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SECTION 40 05 24.23 

STEEL PIPE FOR WATER SERVICE  

PART 1 – GENERAL 

1.01 THE REQUIREMENT 

A. The Contractor shall submit certification that the steel pipe has been designed to resist 

all loads implied and reasonably anticipated for the means and methods of installation 

applied by the Contractor. 

B. Design pipe layout in accordance with AWWA M11 version 5 or latest version. 

1. Use base stationing and elevation convention as shown on Drawings. 

2. Include at minimum: 

a. Specific number, location, and direction of each pipe, joint, and fitting. 

Number each pipe in installation sequence.  

b. Station and centerline elevation at changes in grade or horizontal alignment.  

c. Location of mitered pipe sections, beveled ends for alignment conformance, 

butt straps, and temperature stress control joints. 

C. Welding Procedure Specification (WPS) 

1. Qualified by testing in accordance with ASME Boiler Pressure Vessel Code 

(BPVC) SEC IX for shop welds and  AWS D1.1/D1.1M for field welds. 

2. Procedure Qualifications Records conducted on unlisted base metal to be 

production welded as required in the referenced welding Code shall be traceable 

to heat lots. 

3. Written WPS required for welds, both shop and field.  

D. Stulling: Per AWWA M11 Table 12-1 for pipe and fittings such that over-deflection and 

damage is avoided during handling, storage, and installation, including backfill and 

compaction. 

E. The AWWA Specifications referenced in this Section are supplemented as follows: 

1. An affidavit of compliance is required from the pipe manufacturer stating the pipe 

material is manufactured to the requirements of the Specifications and referenced 

standards. 
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2. The pipe manufacturer shall include mill specifications on coil steel used in the 

production of the pipe. The steel manufacturer’s certification that the material 

meets the ASTM Specification will be accepted in lieu of tests on specimens taken 

from the fabricated pipe. The manufacturer may purchase steel plates on the 

chemical basis and shall submit certified test reports. 

F. Piping and all appurtenances including but not limited to wall pipes, sleeves and 

castings, couplings, dismantling joints, tapping sleeves and saddles, tubing, unions shall 

be furnished and installed per Section 40 05 00 Basic Mechanical Requirements. 

1.02 DESIGN REQUIREMENTS 

A. Contractor shall be responsible for all aspects of installation and testing of welded steel 

pipe. 

B. Service Conditions are provided in Section 40 06 20 Process Pipe, Valve and Gate 

Schedule. 

 

1.03 SUBMITTALS 

A. Shop Drawings showing pipe layout including all fittings and straight sections in one 

complete package from the main pipe supplier. 

B. Material list and steel reinforcement schedules for materials specified. 

C. Fabrication Information 

1.  Pipe and fitting details for temporary and permanent facilities indicating: 

a. Cylinder thickness 

b. Manufacturing tolerances 

c. Maximum angular deflection limitations of field joints. 

2. Welded joint details including: 

a. Lap Joints 

b. Butt Joints and butt strap joints. 

c. Miter-cut ends for alignment conformance 

d. Fittings 

e. Deep bell lap joints required to control temperature stresses. 

D. Welding Data (Shop and Field Welding) 
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1. Show on a weld map, complete information regarding base metal specification 

designation location, type, size, and extent of welds with reference called out for 

WPS and nondestructive examination (NDE) numbers in tail of welding symbol. 

2. Distinguish between shop and field welds. 

3. Indicate, by welding symbols or sketches, details of welded joints and preparation 

of base metal. Provide complete joint welding details showing bevels, groove 

angles, and root openings for all welds. 

4. Submit welding data together with Shop Drawings as a complete package.  

5. Welding and NDE symbols shall be per AWS A2.4. 

6. Welding terms and definitions shall be per AWS A3.0. 

7. Fittings: Provide a joint weld beveling diagram. Refer to AWS D1.1/D1.1M, Annex 

P Local Dihedral Angle that can be used to calculate bevels for weld joint details of 

intersecting pipes.  

E. Product data for the following: 

1. Pipe: 

a. Material data 

b. Chemical and physical test reports showing data consistent with specified 

requirements for each heat of steel proposed for use. 

2. Coatings and Linings: 

a.  Technical data sheets itemizing technical and performance information that 

indicates compliance with this Specification. 

b. Color chart, if applicable. 

c. Manufacturer’s name, product number or name, and thickness. 

F. Certificates:  

1. Lining Materials: Certificate that lining system is currently approved for potable 

water contact in accordance with NSF 61 and satisfies current applicable 

governmental health and safety requirements for use in potable water. 

G. Pipe Manufacturer’s written Quality Assurance/Control Plan 

H. Statements of Qualification: 

1. Pipe Manufacturer 
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2. Fittings and specials fabricator 

3. Welder or Welder Operator Logs: 

a. Name of welder 

b. Welding procedure/positions for which welder is qualified to weld 

c. Assigned certification stamp number 

d. Certification Date 

e. Current certification status 

4. Certified Welding Inspection: 

a. Contractor’s Shop Inspector 

b. Contractor’s Field Inspection Firm and Personnel 

5. Nondestructive Testing (NDT) Quality Control Firm and Personnel 

I. Procedures 

1. Shop and field welding information; at a minimum include complete welding code 

paper trail with linkage to Shop Drawings.  

a. Written WPS and Procedure Qualification Record (PQR). 

b. Written NDT procedures. 

c. Current Welder Performance Qualifications (WPQ). 

d. Written weld repair procedures for Work. 

e. Field coating application and repair. 

f. Field lining application and repair. 

J. Reports 

1. Source Quality Control Test Reports:  

a. In plant hydrostatic testing of pipe cylinders 

b. Nondestructive weld testing (shop and field) 

K. Design calculations prepared by a Professional Engineer for fittings, including opening 

reinforcement details of collars, wrappers, crotch plates; and harnessed joint 

assemblies. 
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1.04 QUALIFICATIONS 

A. Pipe Manufacturer 

1. Steel Plate Fabricators Association (SPFA) Certification of ISO 9000 Certification. 

2. Experienced in fabricating pipe of similar diameters, lengths, and wall thickness 

required for the Work. 

3. Demonstrate current production capability for volume of work required for this 

project. 

4. Experience shall be applicable to fabrication plant facilities and personnel; not 

company or corporation that currently owns fabrication facility or employs 

personnel. 

B. Pipe and Fittings Fabricator 

1. Pipe: Successful fabrication to AWWA C200 of at least 100,000 lineal feet of the 

same diameter (or larger) and same wall thickness (or greater) within the past five 

years with the type of joint specified.  

2. Fittings: Successful fabrication to AWWA C200 and AWWA C208 standards of at 

least 25 fittings of the same diameter or larger pipe, with wall thickness 3/16-inch 

or greater, within the past five years. 

C. Welders and Welding Operators 

1. Shop Welders: In accordance with ASME BPVC SEC IX 

2. Field Welders: In accordance with AWS D1.1/D1.1M 

D. Contractor’s Certified Welding Inspector for Shop Welding: 

1. In accordance with AWWA C200 and as follows: 

2. Responsibilities: 

a. Verify conformance to use of specified materials and proper storage. 

b. Monitor conformance to approved WPS 

c. Monitor conformance to approved NDT procedure specifications. 

d. Monitor conformance of WPQ. 

e. Provide 100 percent visual inspection before, during, and after shop welding. 

f. Coordinate NDT work and review test results.  
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g. Maintain records and prepare report confirming results of inspection and 

testing. 

E.  Contractor’s Certified Welding Inspector (CWI) For Field Welding: 

1. In accordance with AWWA C206, AWS D1.1, and as follows: 

2. Responsibilities: 

a. Verify conformance to use of specified materials and proper storage. 

b. Monitor conformance to approved WPS. 

c. Monitor conformance to approved NDT procedure specifications. 

d. Provide 100 percent visual inspection before, during, and after field welding. 

e. Supervise NDT personnel and evaluate test results. 

f. Maintain records and prepare report confirming results of inspection and 

testing. 

F. Pipe Manufacturer Field Representative: The field service representative shall have a 

minimum of 5 years’ experience installing pipe with joints, linings, and coatings of the 

pipe to be furnished. 

1.05 DELIVERY, HANDLING, AND STORAGE 

A. Fittings shall be marked at each end with “TOP FIELD CENTERLINE”. 

B. Securely bulkhead or otherwise seal ends of pipe and fittings prior to loading at 

manufacturing site. 

C. Pipe ends shall remain sealed until installation.  

D. The Contractor shall ensure the proper protection of piping materials during shipment, 

handling, storage, and installation as directed by the pipe manufacturer.  

E. Damage to pipe and fittings, including linings and coatings shall be repaired to 

Engineer’s satisfaction or removed from Site and replaced. 

F. Support pipe securely to prevent accidental rolling and to avoid contact with mud, water, 

or other deleterious materials. 

G. Support on sand or earth berms free of rock exceeding 3-inches in diameter. 
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PART 2 – PRODUCTS 

2.01 MANUFACTURERS  

A. Steel pipe and fittings shall be under direction of the main pipe supplier. All straight pipe 

sections shall be manufactured by the same manufacturer. Fittings may be 

manufactured by a different manufacturer. Main pipe supplier shall be responsible for 

coordinating work of other suppliers for either fittings or pipe. 

2.02 STEEL PIPE 

A. Steel pipe and fittings shall be manufactured, tested, inspected, and marked to comply 

with AWWA C200 and additional requirements of these Contract Documents. 

B. Materials in contact with internal conveyed liquid shall be NSF 61 approved for use with 

potable water. 

C. The diameter called out in the plans and specifications shall be considered finished 

inside diameter after lining. 

D. Pipe shall be furnished principally in 50-feet net laying lengths with shorter lengths, field 

trim pieces and closure pieces as required by the Drawings for locations of fittings, or as 

required for construction.  

E. Pipe Barrel 

1. The steel pipe shall be mill type, smooth wall, spiral welded, or steel plate for 

straight seam welded steel pipe per AWWA for nominal pipe sizes 6-inches and 

larger. Steel pipe shall be new and shall meet or exceed the manufacturer and 

material requirements of ASTM A139, Grade C, or D, or ASTM A1011/ASTM 

A1018 Grade 40 or 45. Plates used for reinforcement collars, anchor rings, and 

crotch plates shall meet or exceed the requirements of ASTM A36 or A572 Grade 

50. Steel pipe shall be designed for embankment (wide-trench) conditions and in 

accordance with AWWA M11 Steel Pipe – A Guide for Design and Installation, 

latest edition, as supplemented by this Section. and as follows: 

a. Minimum Yield Strength of 42,000 psi 

b. Minimum Tensile Strength of 58,000 psi 

2. The inside diameter, including the lining, shall be a minimum of the nominal 

diameter of the pipe specified. 

F. Buried steel pipe shall be manufactured to the nominal pipe sizes as shown on the 

drawings and shall have the following minimum wall thicknesses: 
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Buried Steel Pipe Schedule 

Nominal Inside Diameter 

(inches) 

Interior Lining Type Thickness of Mortar 

Lining (inches) 

Minimum Sheet or 

Plate Thickness  

(inches) 

48 
Cement Mortar Lined 0.500 0.375 

54 
Cement Mortar Lined 0.500 0.375 

60 
Cement Mortar Lined 0.500 0.375 

72 
Cement Mortar Lined 0.500 0.4275 

G. Exposed (indoor and outdoor) steel pipe shall be manufactured to the nominal pipe sizes 

listed and shall have the following minimum wall thicknesses: 

 

Exposed Steel Pipe Schedule 

Nominal 

Inside 

Diameter 

(inches) 

Interior 

Lining Type 

Cement 

Mortar 

Lining 

Thicknes

s (inches) 

Minimum 

Sheet or 

Plate 

Thicknes

s  

(inches) 

1-3 Cement 

Mortar Lined 

0.250 Schedule 

5S 

4-10 Cement 

Mortar Lined 

0.250 Schedule 

5S 

12 Cement 

Mortar Lined 

0.3125 
0.125 

14-18 Cement 

Mortar Lined 

0.3125 
0.188 

20 Cement 

Mortar Lined 

0.3125 
0.188 

24-36 Cement 

Mortar Lined 

0.375 
0.188 

42-48 Cement 

Mortar Lined 

0.500 
0.250 

2.03 FITTINGS 

A. Fittings shall be fabricated in accordance with AWWA C208. Pipe material used in 

fittings shall be of the same material and pressure class as the adjoining pipe. The 

minimum radius of elbows shall be 2 ½ times the pipe diameter and the maximum miter 

angle on each section of the elbow shall not exceed 11 ¼-degrees (one cut elbow up to 

22 ½-degrees). If elbow radius is less than 2 ½ times the pipe diameter, per the approval 

of the Engineer, stresses shall be checked per AWWA M11 and the pressure class 

increased if necessary. 

B. Specials and fittings: unless otherwise shown on the Drawings, shall be made of 

segmental welded sections from hydrostatically tested pipe, with ends compatible with 

the type of joint or coupling specified for the pipe.  
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C. Laterals and outlets shall be reinforced in accordance with ASME Pressure Vessel 

Code, Section VIII, Paragraph G-37 or the latest version of AWWA M11.  

D. Fabricate collar or wrapper reinforcement using same steel as specified for main pipe 

barrel.  

2.04 INTERIOR LINING 

A. Cement Mortar Lining 

1. All steel pipe shall be manufactured to include cement mortar lining. Cement 

mortar lining conforming to AWWA C602 for in-place lining, or AWWA C205 for 

shop lined applied lining shall be provided. The thickness of the mortar lining shall 

be as indicated in the pipe schedule. Shop lining of welded joint pipe shall be held 

back as shown on the Drawings to facilitate welding. 

2. Holdbacks shall receive a prime coat and be provided as shown on the approved 

shop drawings. Holdbacks shall be filled with cement mortar after joint completion 

per AWWA C205. 

3. Defective linings as identified in AWWA C205 shall be removed from the pipe wall 

and shall be replaced to the full thickness required. Defective linings shall be cut 

back to a square shoulder in order to avoid feather edged joints. 

2.05 EXTERIOR COATING 

A. Polyurethane Lining (Buried Pipe) 

1. Polyurethane coating shall be per AWWA C222 to a minimum dry film thickness of 

25 mils, measured in accordance with SSPC-PA 2. Coating shall be continuous to 

the ends of the pipe except where field welding is indicated. Holdbacks of lining 

shall be of sufficient width as to not damage the lining when completing field 

welds. A heat resistant material of sufficient width to prevent damage to the lining 

shall be placed on each side of the coating holdback during welding to avoid 

damage to the lining. Any damage to the polyurethane lining shall be repaired per 

AWWA C222. 

B. Exterior Painting for Exposed Steel Pipe (Indoor and Outdoor) 

1. Prepare surface to be coated in accordance with the coating manufacturers 

recommendations immediately prior to applying any coating.  

2. Except for areas of pipe to be welded, the exterior of exposed steel pipe shall 

receive a prime coat of 5 to 10 mils (dry) of inorganic zinc primer rated for 300°F 

continuous service. 

3. Areas of pipe to be welded shall receive 1 mil (dry) of weldable primer as 

manufactured by Carboline, Tnemec, or equal. After welding and pressure and 
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leakage testing are completed, welded joints shall be thoroughly cleaned of all 

foreign matter and any scale or rust and primed as previously specified. 

4. Over the prime coat shall be a finish coat of 3 to 5 mils (dry) of a polyurethane 

coating.  

5. Field touch-ups shall be electrically inspected by the use of a holiday detector in 

accordance with AWWA C209. 

2.06 JOINTS 

A. All joints shall be restrained. 

B. All unwelded pipe joints shall be bonded for electrical continuity in accordance with the 

Pipe Manufacturer’s recommendations unless otherwise specified in the Drawings. 

C. Flanges, Flange Gaskets, and Bolting Materials 

1. Flanged joints shall be used as shown on the Drawings. Flanges shall be AWWA 

C207, standard ring type, slip-on welding flanges.  

2. Bolts and nuts shall be per the requirements of AWWA C207. The bolts shall have 

hexagonal heads and nuts. No washers shall be used.  

3. All gaskets shall be the “Ring-Gasket” type, 1/8-inch minimum thickness. 

Segmented gaskets will not be acceptable. Gaskets for flanged joints must follow 

AWWA C207. 

4. Where isolation is required between dissimilar metals or for cathodic protection, 

insulating joints shall be provided using isolation gasket kits. Isolating sleeves for 

bolt holes shall be mylar, and isolating washer material shall be GRE-G10. 

5. Shop lining and coating shall be continuous to the end of the pipe or back of the 

flange. Flange faces shall be shop coated with a soluble rust preventive 

compound. 

D. Lap and Butt-strap Welds  

1. Lap welds or butt-strap welds shall be in accordance with AWWA C200, AWWA 

C206 (for field welding) and AWWA M11. 

2. Lap and butt-strap field welded joints shall be used where restrained joints are 

required or indicated on the Drawings. The minimum lap shall be 1-inch. 

3. Lap welded joints shall be welded as shown on the drawings. Holdbacks for 

coating and linings shall be provided as shown on the approved shop drawings.  

E. Butt Weld Joints 
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1. Butt welded joints shall conform to AWWA C200, AWWA C206 (for field welding), 

and AWWA M11. 

2. Butt welded joints shall be used where indicated on the Drawings, or at the 

Contractor’s choice in lieu of lap and butt-strap welds. Butt welds shall be 

complete joint penetration welds (applies to single and double welded joint), and 

the ends of the pipe shall be appropriately beveled for an acceptable butt weld. 

3. Butt welds shall be accurately aligned and retained in position during the welding 

operation so that in the finished joint the abutting pipe sections shall not be 

misaligned by more than 20 percent of the pipe wall thickness or a maximum of 

1/8”, whichever is less. 

4. Holdbacks for coating and linings shall be provided as shown on the approved 

shop drawings. 

F. Mechanical Couplings 

1. Restrained mechanical couplings shall be as indicated in Section 40 06 00 – Basic 

Mechanical Requirements. 

2. Where two different pipe materials are joined, insulating mechanical couplings 

shall be provided and shall be double insulated Smith Blair Style 416, Baker Style 

216, Romac Industries Inc. Style IC400, or equal for working pressures up to 150 

psi only. New steel pipe shall be considered as a different pipe material from 

existing steel pipe. 

3. Pipe ends for mechanical couplings shall conform to AWWA C200 and AWWA 

M11. The shop applied outside coating shall be held back as required for field 

assembly of the mechanical coupling or to the harness lugs or rings. Harness lugs 

or rings shall be fusion epoxy coated in accordance with AWWA C213 and pipe 

ends shall be painted with one shop coat of polyurethane conforming to AWWA 

C222.  

4. Pipe for use with sleeve-type couplings shall have plain ends at right angles to the 

axis. 

G. The piping layout shown on the Drawings is based upon standard fittings available in 

ductile iron pipe. Welded joints will not be acceptable where such joints would interfere 

with the removal of valves or equipment or create sections of piping too large for 

removal from structures as determined by the Engineer. 

H. Harnessed flexible couplings may also be used in lieu of flanges at locations approved 

by the Engineer. Lugs or retainer rings shall be welded to the pipe in accordance with 

the requirements of AWWA Manual M11 for Steel pipe where required for harnessing of 

flexible couplings. 
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2.07 WELD TESTING AND INSPECTION 

A. All welding procedures used to fabricate pipe shall be qualified under the provision of 

AWS B2.1 or ASME Section IX. 

B. All welds made after hydrostatic testing of the straight sections and fittings of pipe shall 

be tested per the following paragraphs.  

C. Shop Non-Destructive Testing 

a. 100 percent visually examined by Contractor’s Shop Inspector 

b. Hydrostatic testing 100 percent of straight pipe sections per AWWA C200 

D. Field Non-Destructive Testing 

a. All field welds shall be performed by AWS certified welders in conformance 

with standard procedures and shall be visually inspected and tested by an 

approved quality assurance testing firm in accordance with AWS D1.1 and 

AISC Design Guide 21 Welded Connections, Section 9.0 and other 

applicable referenced sections of AWS and AISC. 

b. The Contractor shall be responsible for contracting with an approved testing 

firm. Nondestructive testing methods shall be used unless otherwise 

approved by the Engineer. 

c. At minimum, all field welds shall be inspected in accordance with the 

following: 

d. Visual: 100 percent of all welds. 

1) Magnetic particle or Ultrasonic: 100 percent of all butt welds. 

2) Magnetic particle: 100 percent of all lap and butt-strap welds. 

3) Hydrostatic testing 100 percent of pipeline per AWWA C200. 

PART 3 – EXECUTION 

3.01 GENERAL 

A. Furnish feeler gauges of proper size, type, and shape for use during installation. 

B. Damaged Coatings and Linings: Repair using coating and lining materials in accordance 

with manufacturer’s instructions and these specifications. 
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3.02 INSTALLATION 

A. General 

a. Install individual pipe lengths in accordance with the approved lay diagrams 

and requirements included in AWWA M11. Misplaced pipe sections shall be 

removed and replaced. 

b. Join pipe and fittings in accordance with manufacturer’s instructions, unless 

otherwise shown or specified. 

c. Depth of cover over top of pipe: As shown on the contract drawings. 

d. Maintain the inside of the pipe free from foreign materials and in a clean and 

sanitary condition until its acceptance by the Engineer. 

3.03 MANUFACTURER’S FIELD SERVICES 

A. The services of an experienced, competent and authorized field service representative 

acceptable to the Owner shall be provided for a period of not less than 3 days to perform 

all field services specified herein.  

B. The field service representative shall visit the site to advise and consult with the 

Contractor and to review and instruct the Contractor in procedures for pipe handling, 

laying, and jointing at the start of pipe installation for each crew and shall coordinate his 

services with the Contractor. The field services representative shall not directly 

supervise the Contractor’s personnel. The Contractor shall remain responsible for the 

piping installation work. 

END OF SECTION
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90398-004/February 2024 40 05 24.24-1  Stainless Steel Pipe for Water Service 

SECTION 40 05 24.24 

STAINLESS STEEL PIPE  

PART 1 – GENERAL 

1.01 THE REQUIREMENT 

A. Furnish, install and test all specified piping within the structure complete with fittings, and 

other appurtenances as shown on the Contract Drawings and as required for a complete 

installation. 

B. Furnish and install connections, including all specials required to connect pipelines of 

dissimilar materials herein included under this section. 

C. Piping and all appurtenances including but not limited to wall pipes, sleeves and 

castings, couplings, dismantling joints, tapping sleeves and saddles, tubing, unions shall 

be furnished and installed per Section 40 05 00 Basic Mechanical Requirements. 

D. A pipe schedule with service conditions is included in Section 40 06 20 – Process Pipe, 

Valve and Gate Schedule. 

1.02 REFERENCE SECTIONS 

A. Reference Section 40 05 00 – Basic Mechanical Requirements 

B. Reference Section 40 05 07 – Pipe Supports 

C. Reference Section 40 05 41 – Piping Expansion Compensation 

D. Reference Section 40 05 97 – Piping and Equipment Identification Systems 

E. Reference Section 40 06 20 – Process Pipe, Valve and Gate Schedule 

F. Reference Section 40 42 13 – Insulation 

1.03 QUALITY ASSURANCE 

A. General: The pipe and fittings covered by these specifications shall be furnished by fully 

qualified manufacturers experienced in the fabrication, casting and manufacture of the 

pipe materials specified herein.  The pipe and fittings shall be designed, fabricated and 

installed in accordance with the best practice of the trade and the standards specified 

herein.  At the Engineer's discretion, a reference list of previous installations of the 

proposed product will be furnished to verify the integrity of the manufactured product.   

B. Shop Tests: The pipe and fittings covered by these specifications shall be tested in 

accordance with the ASTM, ANSI, and/or AWWA standards specified herein. 
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90398-004/February 2024 40 05 24.24-2  Stainless Steel Pipe for Water Service 

C. Letters of Compliance: In accordance with the submittals paragraph, the Contractor shall 

obtain and submit certified statements that the pipe, joints, fittings and linings comply 

with the requirements of the applicable standards specified herein (AWWA, ANSI, 

ASTM) for fabrication and testing.    

1.04 SUBMITTALS 

A. General 

1. In accordance with the procedures and requirements set forth in the General 

Conditions and Division 01 the Contractor shall obtain from the piping 

manufacturer and submit the following data: 

a. Shop Drawings 

b. Certified Letters of Compliance 

c. Samples 

2. No material furnished under this specification shall be shipped to the job site until 

all submittals have been approved. 

3. Each submittal shall be identified as specified in the General Conditions and 

Division 01. 

B. Shop Drawings 

1. Each submittal shall be complete in all aspects incorporating all information and 

data listed herein and all additional information required to evaluate the proposed 

piping material's compliance with the Contract Documents.  Partial or incomplete 

submissions shall be returned to the Contractor disapproved without review. 

2.  Data to be submitted shall include, but not be limited to: 

a. Catalog Data consisting of specifications, illustrations and a parts schedule 

that identifies the materials to be used for the various piping components 

and accessories.  The illustrations shall be in sufficient detail to serve as a 

guide for assembly and disassembly. 

b. Complete layout and installation drawings with clearly marked dimensions.  

Piece numbers which are coordinated with the tabulated pipe layout 

schedule shall be clearly marked.  Scale and size of the drawings shall 

conform to the specifications in the General Conditions and Division 01.  

Piping layout drawings shall indicate the following information on pipe 

supports; location, support type, hanger rod size, insert type and the load in 

pounds. 

c. Weight of all component parts. 
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90398-004/February 2024 40 05 24.24-3  Stainless Steel Pipe for Water Service 

d. Tabulated pipe layout schedule which shall include the following information 

for all pipe and fittings; service, material, pipe size, working pressure, wall 

thickness, and piece number.  

e. Requests for field welding shall be made in a letter accompanying the 

pertinent shop drawing and include data on the welding and radiographical 

inspection procedures to be used, equipment and the qualifications of the 

personnel.  All welds to be made in the field shall be prominently and 

individually marked on the shop drawing with a note, such as "Field Weld" 

and the pertinent weld data.  Approval of the shop drawing does not 

constitute permission to perform the designated welds.  Permission shall be 

granted by separate letter and apply only to the pertinent shop drawing.  The 

results of the inspections including all radiographs shall be submitted in 

accordance with the approved shop drawing procedure specified in the 

General Conditions and Division 01. 

f. Pipe support shop drawings shall be as specified in Section 40 05 07.  

C. Certified Letters of Compliance 

1. The Contractor shall obtain from the manufacturer and submit to the Engineer 

copies of certified letters of compliance in accordance with the General Conditions 

and Division 01. 

1.05 DELIVERY, HANDLING AND STORAGE 

A. Special care in handling shall be exercised during delivery, distribution and storage of 

pipe to avoid damage and setting up stresses.  Damaged pipe will be rejected and shall 

be replaced at the Contractor's expense.  Pipe and specials stored prior to use shall be 

stored in such a manner as to keep the interior free from dirt and foreign matter. 

PART 2 – PRODUCTS 

2.01 GENERAL 

A.  All bolts and nuts shall be hexagonal conforming to ANSI B18.2, heavy hex. 

B. Nomenclature for nominal pipe size ranges shall be as follows:  "to" means all pipe sizes 

within the listed range including the upper listed size and "up to" means all pipe sizes 

within the listed range not including the upper listed size. 

C. No raised face flanges in conformance with ANSI B16.5 class 150 shall be acceptable.  

All raised faces shall be milled flat. 

D. All gaskets, for flat face flanges, shall be full face type conforming to ANSI B16.21.  
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90398-004/February 2024 40 05 24.24-4  Stainless Steel Pipe for Water Service 

2.02 INSULATING TYPE FITTINGS 

A. When joining two pipes of dissimilar materials, insulating type fittings shall be used to 

prevent galvanic action with isolating gasket kits.  

B. Fastening used at all transitions to material other than stainless steel shall be furnished 

with dielectric insulation material. Insulated connections for fastening must include, but 

not limited to, sleeves for the bolts and washers on both the nut and bolt side of the 

connection. 

C. Dielectric gaskets shall be used at all transitions to material other than stainless steel. 

Segmented gaskets will not be acceptable. 

2.03 STAINLESS STEEL PIPE 

A. The stainless steel pipe shall conform to ASTM A778 and the following requirements: 

1. Stainless steel shall be Type 304L alloy.  

2. Pipes shall be the following nominal minimum thickness unless indicated otherwise 

in Section 40 06 20 – Process Pipe, Valve and Gate Schedule. 

 

 1"-2 1/2" Schedule 40S 
 3"-8" Schedule 5S 
 10"-12" 1/8" plate 
 14"-36" 3/16" plate 
 42-48” ¼” plate 
 

3. Fittings shall be butt weld type manufactured in accordance with ASTM A774 of 

the same raw material and in the same thicknesses as the pipe.  Long radius 

elbows up to 24" diameter shall be smooth flow; i.e. centerline to end of elbow 

equals 1.5 times the nominal pipe size.  All short radius, special radius, and 

reducing elbows and long radius elbows greater than 24" diameter shall be of 

mitered construction with at least (5) miter sections for 90 degree bends, (3) 

mitered sections for 45 and 60 degree bends, and (2) mitered sections for 30 

degree and smaller bends.  Reducers shall be straight tapered, cone type.  Tees, 

crosses, laterals and wyes shall be shop fabricated from pipe; however stainless 

steel reinforcement pads shall be fully welded to the branch and run of pipe to 

maintain the specified working pressure or test pressure of the system.   The 

thickness and width of the reinforcing pad shall be determined in accordance with 

ANSI B31.3.  

4. Joints shall be provided where shown on the Contract Drawings, at equipment 

connections, at locations to provide convenient handling lengths, easy removal of 

fittings and equipment, and at walls and where expansion may be required.  Joints 

at equipment connections shall match supplied equipment.  Wall pipes shall be 
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90398-004/February 2024 40 05 24.24-5  Stainless Steel Pipe for Water Service 

flanged.  Miscellaneous joints shall be either flanged, grooved coupling, or 

"Depend-O-Lok" type.  "Depend-O-Lok" type couplings shall not be acceptable for 

DAF recycle lines.  Flanged or restrained couplings will only be accepted. 

5. Flanges 

 

a. Flanges shall be Van-Stone type with backing rings.  Van-Stone flanges 

shall be rolled angle stainless steel on all piping 3-inch diameter and greater.  

Backing rings shall be ductile iron galvanized of thickness presented in the 

table below.  Drilling shall be ANSI B16.1 Class 125.  The angle face ring 

thickness shall be equal to or greater than the wall of the pipe or fitting to 

which it is welded and it shall be continuously welded on both sides to the 

pipe or fitting.  The angle leg shall not interfere with the flange bolt holes.  

The back-up flanges shall be supplied with the following nominal 

thicknesses.  All flanges and joints shall be square and true. 

 

   Nom. Pipe Size Flange Thickness 
          (In.)              (In.)          
 
 2-1/2” – 3” 1/2” 
 4” 9/16” 
 6” – 10” 5/8” 
 12” – 16” 3/4” 
 18” – 20” 7/8” 
 24” – 30” 1” 
 36” 1-1/8” 
 42” 1-1/4” 
 48” 1-3/8”  
 

b. Flanges used on stainless steel pipe for submerged service shall be welded 

using two fillet welds and shall conform to AWWA C228 – Stainless Steel 

Pipe Flanges for water service.  Flanges shall be shop welded and inspected 

per the standard. 

6. The Contractor shall provide to the Engineer schedule of Victaulic grooved 

couplings and Depend-O-lok type mechanical couplings.  Schedule shall indicate 

the service associated with the mechanical coupling, type of mechanical coupling, 

size, location, working pressure, test pressure and pressure rating.  The 

Contractor is to coordinate the pipe OD with the mechanical coupling ID as per the 

manufacturer's recommendation.  Information and calculation regarding a method 

of restraining all mechanical coupling shall be submitted with shop drawings. 

7. Victaulic grooved ends shall be roll grooved or fabricated of Schedule 40 matching 

alloy stainless steel pipe machine grooved and taper bored to match the ID of the 

light wall pipe for full penetration welding.  
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90398-004/February 2024 40 05 24.24-6  Stainless Steel Pipe for Water Service 

8. Mechanical couplings shall be similar to "Depend-O-Lok" by Victaulic Depend-O-

Lock, Inc. As specified in 40 05 00 Basic Mechanical Requirements. Couplings 

shall be rated to meet or exceed the test pressure of the stainless steel pipe, and 

shall be of the fully restrained type.  Couplings shall be stainless steel, alloy to 

match pipe.  Mechanical coupling type or similar to Depend-O-Lok shall meet the 

specifications of AWWA C219, ASTM 240 and meet the requirements of AWWA 

C220.  The end ring material shall be 304 stainless steel.  The size of the end ring 

shall be determined by the manufacturer.  "Depend-O-Lok" type couplings shall 

not be acceptable for DAF recycle lines.  Flanged or restrained couplings will only 

be accepted. 

9. Unless otherwise shown or required, all joints for compressed air service shall be 

jointed airtight with restrained fittings suitable for service pressure.  Body screws 

and bolts shall be constructed of 316 stainless steel.  Couplings for air sparging 

compressed air service shall be Grip-L as manufactured by Straub or equal. 

10. Bolts, nuts and washers shall be 304 stainless steel and shall meet the 

requirements of ASTM A276, ASTM F593 for bolts and ASTM F594/836 for nuts 

and washers. 

11. Housing material shall meet the requirements of ASTM 240 specification, 304 

stainless steel.  Gasket material or O-ring shall be of EPDM or Hypolon type of 

material and shall meet the requirements of ASTM D2000. 

12. Installation procedure for mechanical coupling shall be as per the manufacturer's 

recommendation. 

13. Stainless steel pipe shall be pickled and washed to remove discoloration and iron 

particles. 

14. Stainless steel pipe and stainless steel flanges shall be left unpainted, 

non-stainless steel flanges and other mechanical couplings shall be primed and 

painted in accordance with Section 09 90 00. 

15. Stainless steel pipe must not be handled with non-stainless steel equipment. 

16. Teflon tape is to be placed between Van-Stone flange backing rings/other metals 

and all stainless steel pieces to prevent catalytic action and discolorations. 

B. Materials and Workmanship 

1. Materials: All materials shall be of the best commercial quality and shall comply 

with the requirements of the specifications of the American Society for Testing and 

Materials or the American National Standards Institute, which are applicable to the 

materials required and are approved or specified by the Engineer.  Whenever the 

characteristics of any required material are not particularly specified, or covered by 

the above mentioned specifications, such approved material shall be used as is 
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90398-004/February 2024 40 05 24.24-7  Stainless Steel Pipe for Water Service 

customary in first class work of the nature for which the material is employed.  

When required by the Engineer, samples of the material furnished shall be tested 

to determine the physical and chemical properties and the fitness for the purpose 

for which the material so tested is to be used.  Forged and extruded parts shall be 

worked at a proper heat. 

2. Stainless Steel Forgings: Stainless steel forgings and fittings shall comply with the 

Standard Specifications for Forged or Rolled Alloy-Steel Pipe Flanges, Forged 

Fittings, Valves and Parts for High Temperature Service, ASTM Designation 

A182-82a, Grade F, Type 304L and 316L; also subject to supplementary 

requirements S7 thru S9, inclusive. 

3. Stainless Steel Plates: Stainless steel pipe shall be fabricated from tubes, sheets, 

and plates of type 304L stainless steel with a No. 1 HRAP finish per ASTM A480 

or better.  Stainless steel plates shall comply with the requirements of the 

Standard Specifications for HeatResisting Chromium and ChromiumNickel 

Stainless Steel Plate, Sheet, and Strip for FusionWelded Unfired Pressure 

Vessels, ASTM Designation A24083, Type 304L, hot rolled, heat treated to meet 

the mechanical properties of the above designated specification. 

4. Fabrication 

a. The Contractor shall submit for approval the arrangement and details of 

longitudinal and circumferential joints for fabricating the stainless steel pipes.  

Longitudinal joints shall be oriented as approved.  No fabrication shall be 

started until the shop drawings have been approved.  

b. All parts of the pipes shall be accurately cut and formed to the shapes and 

dimensions shown on the approved shop drawings.  All operations of 

fabrication and erection shall be done in accordance with the best shop and 

field practice for electric welding for the type and kind of welding required 

and as approved by the Engineer. 

c. The cutting of plates to size shall be by approved methods that will not injure 

the plates.  The edges of plates shall be accurately machined, planed, or 

milled to straight lines, true and smooth; shall be free of surface cracks; and 

shall be of such shapes and dimensions as to allow thorough fusion and 

complete penetration of the welded joints.  Edges to be welded shall be 

uniformly smooth and shall be free of all loose scale and slag accumulations 

before welding. 

d. Before the plates are rolled, the edges of the plates shall be formed to the 

required curvature by acceptable methods.  The plates shall be cold rolled, 

or formed, except as otherwise approved, to the required curvature which 

shall be continuous and uniform from edge to edge.  The rolls shall be of 

sufficient length and of ample strength for the dimensions and thickness of 

the plate being rolled. 

La
st

 M
od

ifi
ed

: 0
2/

28
/2

02
4 

at
 1

0:
41

A
M

 E
S

T



 

90398-004/February 2024 40 05 24.24-8  Stainless Steel Pipe for Water Service 

e. No welding shall be allowed at the field. 

5. Tolerances: Pipe spools shall be fabricated to the "Pipe Fabrication Institute" 

fabrication tolerances ES-3(1981). 

6. Machining: All machining shall be expertly done and held strictly within the 

tolerances and the finishes shall be as shown on the drawings or approved.  The 

faces of forged flanges shall be machined to plane surfaces truly perpendicular to 

the axes of the pipes and fittings, and with required grooves and finishes, as 

shown on the drawings or approved.  Excessively heavy cuts will not be permitted; 

a sufficient number of cuts shall be made to avoid straining the material. 

7. Stainless Steel Threaded Fasteners 

a. Stainless steel bolts shall comply with the Standard Specification for 

Alloy-Steel Bolting Materials for High-Temperature Service, ASTM 

Designation: A193-83a, Grade B8, and stainless steel nuts shall comply with 

the Standard Specification for Carbon and Alloy Steel Nuts for Bolts for 

High-Pressure and High Temperature Service, ASTM Designation: A194-83, 

Grade 8F; except as hereinafter modified. 

b. A certified complete chemical analysis and physical test report of each heat 

and a statement of the heat-treatment procedure shall be furnished for the 

threaded fasteners.  Bolts shall be coldheaded except as otherwise 

approved.  If the size prohibits coldheading, bolts produced by hot heading 

shall be tumbled, pickled, and annealed in order to provide adequate 

resistance to corrosion.  One tension test shall be made for each lot of 100, 

or fraction thereof, of each size nut.  The straight proof test load value for the 

cone stripping test of the stainless steel nuts shall be based on a proof 

stress of 125,000 pounds per square inch. 

c. All stainless steel threaded fasteners shall be cleaned free of all scale, 

passivated, and furnished with a bright finish. 

d. Unless otherwise approved, or specified, all bolt heads shall be 

semi-finished, hexagonal in shape, and in accordance with the dimensions of 

the heavy series of ANSI B18.21-1-1981 for Square and Hex Bolts and 

Screws, Inch Series, and all nuts shall be semi-finished hexagonal in shape 

and in accordance with the dimensions of the heavy series of ANSI 

B18.2.2-1972 for Square and Hex Nuts. 

8. Bolt holes: The axes of the bolt holes shall be truly perpendicular to the faces of 

forged flanges and all drilling and spot facing shall be as shown on the drawings or 

as approved. 

9. Threads: Threads shall be in accordance with ANSI B1.1-1974 Specifications for 

Unified Screw Threads for Screws, Bolts, Nuts and Other Threaded Parts.  
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90398-004/February 2024 40 05 24.24-9  Stainless Steel Pipe for Water Service 

Coarse-Thread Series shall be used for sizes one inch and smaller, and 8-Thread 

Series for sizes 1-1/8 inches and larger, Classes 2A and 2B, carefully threaded so 

as not to injure the material and so as to produce smooth and clean threads.  Nuts 

shall screw on neatly by hand without noticeable shake. 

10. Thread Lubricant: At the time of assembly, the threads of all stainless steel 

threaded fasteners shall be covered with an approved Teflon lubricant. 

11. Gaskets 

a. a. All Van-Stone flanges shall have flat faced gaskets that meet the 

requirements of AWWA C228 as modified and supplemented herein. 

b. All flat faced gaskets shall be min 1/8 inch thick and shall be of EPDM 

rubber. 

c. All gaskets for grooved end pipe or "Depend-O-Lok" style shall be provided 

by the coupling manufacturer.  Gasket material shall be Hypalon or EPDM. 

12. Tightening and Threaded Fasteners: Threaded fasteners shall be placed in the 

bolt holes of adjoining flanges as ordered, and tightened and retightened, as 

required, in an approved sequence.  A calibrated torque wrench shall be used to 

determine the tightness of each bolt by noting the torque required to turn the nut a 

small amount in the direction of tightening after the nut has been set in motion.  

The torque value shall be that necessary to produce the required bolt tension, in 

kips, as directed by the Engineer.  Torque wrenches shall be calibrated at least 

once each working day of tightening, in a device capable of indicating actual bolt 

tension, not less than three typical bolts of each diameter chosen from the bolts to 

be installed.  Where there are a large number of bolts in a single joint, the torque 

wrench shall be returned to retighten the previously tightened bolts, which may 

have been loosened by subsequent bolt tightenings, until they are all tightened to 

the approved tension. 

 

13. Descaling and Cleaning: After installation, the Contractor shall wash and rinse all 

foreign matter from the piping surface.  If rusting of embedded iron occurs, the 

contractor shall pickle the affected surface with deoxidizer, scrub with stainless 

steel brushes and rinse clean. 

14. Design: All joints shall be electric fusion welded.  Except as modified on the 

drawings in these specifications, the design and fabrication of the stainless steel 

pipes and flanges shall comply with the general requirements and the 

requirements for electric fusion welding of the Boiler and Pressure Vessel Code, 

Division 1 of Section VIII, Unfired Pressure Vessels, 1977 edition of ASME, and 

the latest addenda thereto, hereinafter called “the Code”.  Any article which is not 

completely dimensioned shall be designed in accordance with the rules of the 

Code; and the designs shall be submitted for approval.  Modification of these rules, 
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90398-004/February 2024 40 05 24.24-10  Stainless Steel Pipe for Water Service 

made necessary by the use of round rubber gaskets shall be as approved.  Lifting 

lugs for handling, transporting, and installing of components of the pipes shall be 

designed in accordance with approved procedures. 

15. Welding Procedures: The welding procedures shall be qualified in accordance with 

the requirements of Section IX of the Code.  At the earliest practicable date, the 

Contractor shall submit for approval complete procedure specifications with 

drawings for shop welding work in accordance with Section IX of the Code. 

16. Welders and Welding 

a. All welding shall be performed using welders and procedures qualified in 

accordance with ASME Section IX.  Piping with wall thicknesses up to and 

including 11 gauge (0.125") shall be welded with the TIG (GTAW) process.  

Heavier walls shall be beveled according to procedure, root pass welded 

with the TIG (GTAW), subsequent weld passes performed using the TIG 

(GTAW), MIG (GMAW), or Metallic Arc (SMAW) process.  Filler metal of 

equal or superior ELC grades only shall be added to all welds to provide a 

cross section at the weld equal to or greater than the parent metal.  Weld 

deposit shall be smooth and evenly distributed; weld reinforcement shall be 

as follows. 

 

 Wall Thickness Weld Reinforcement (Max) 
  I.D. O.D. 
 Up to 12 Ga. (0.109") 1/16" 3/32" 
 11 Ga. (0.125") to 3/16" Pl. 3/32" 1/8" 
 1/4" Plate & Larger 1/8" 3/16" 
 

b. Concavity, undercut, cracks or crevices shall not be allowed.  Butt welds 

shall have full penetration to the interior surface, and inert argon gas 

shielding shall be provided to the interior and exterior of the joint.  Angle face 

rings shall be continuously welded on both sides to pipe or fitting.  Exterior 

welds, such as the back side of face rings or flanges and structural 

attachments, may be welded by the MIG (GMAW) or Metallic Arc (SMAW) 

process; however, care must be taken to avoid melting through to the interior 

surface on very light walls. Excessive weld deposits, slag, spatter and 

projections shall be removed by grinding.  Welds on gasket surfaces shall be 

ground smooth. 

17. Welding: All welding and electrodes shall be in accordance with the approved 

procedure.  All electrodes shall comply with the applicable ASTM specifications.  

Joints for welds shall be of approved design and cross section as established by 

the procedure tests. 

18. Edge of Plates: The edges of plates at longitudinal and circumferential joints shall 

be accurately matched and retained in position during the welding operation.  Tack 
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90398-004/February 2024 40 05 24.24-11  Stainless Steel Pipe for Water Service 

welds may be used to hold the edges in line.  Unless performed by qualified 

welders to qualified procedures, tack welds shall be removed so that they do not 

become a part of the joint.  Particular care shall be taken in matching up the edges 

of plates at joints to assure that all joints are properly aligned prior to welding.  The 

edges of plates when positioned for welding shall be parallel and be practically 

straight.  The maximum permissible parallel misalignment shall be 1/8 inch.  

Special attachments, such as lineup clips and strongbacks, shall be stainless steel 

Type 316L and welded by qualified welders.  These special attachments shall be 

removed by chipping or grinding, and any remaining scars in the plate shall be 

welded and ground flush with the plate surface.  Unless otherwise shown on the 

drawings, single or double welded butt joints shall be used for the longitudinal and 

circumferential joints.  All welds shall be made in such a manner as to have 

minimum residual stresses in the welds after cooling and to ensure uniform 

distribution of the load throughout the welded sections with no tendency to 

produce eccentric loading or shear in the weld on metal adjacent thereto. 

19. Finish of welds 

a. The welds on the outside of the pipes shall be built up uniformly from the 

surface of the plate to a maximum of 3/32 inch at the center of the weld.  

Particular attention is called to the requirement that there shall be no valley, 

groove or sharp shoulder in the completed weld and that the deposited metal 

shall be fused smoothly and uniformly into the plate surface.  The finish of 

the welded joints shall be reasonably smooth and free from irregularities, 

grooves, and depressions.  The interior and exterior surfaces within the 

critical zones shown on the contract drawings shall be ground flush, and 

repaired as necessary to obtain smooth surfaces and welded joints that 

blend into the adjacent plate surfaces. 

b. After the manufacturer of individual stainless steel fittings and pipe lengths, 

they shall be pickled by immersion in a tank containing an ambient nitric-

hydrofluoric acid solution made up from deoxidizer, and monitored to 

generally maintain a 25% or higher solution by volume of water.  The 

duration of immersion shall be 15 to 20 minutes and may be supplemented 

by manually scrubbing or brushing with non metallic pads or stainless steel 

wire brushes.  The acid treatment shall be followed by immersion in a rinse 

water tank, followed if necessary by a spray rinse.  The stainless steel 

products shall then be allowed to air dry to achieve passivation. 

20. Repairs: A qualified welder shall promptly make the repairs required as a result of 

examination of the original and any repair welds. 

21. Protection and Handling Stainless Steel: In order to prevent incipient corrosion 

during fabrication, special efforts shall be made at all times to keep the stainless 

steel surfaces from coming in contact with other metals.  Stainless steel and 

stainless steel welds shall be cleaned with clean sand, stainless steel wool, 

stainless steel brushes, or other approved means; and shall be protected at all 
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90398-004/February 2024 40 05 24.24-12  Stainless Steel Pipe for Water Service 

times from contamination by any materials, including carbon steel, that will impair 

its resistance to corrosion.  Approved methods of cutting, grinding, and handling 

shall be used to prevent contamination.  If air-arc, inert-arc, or carbon-arc cutting is 

used, additional metal shall be removed by approved mechanical means so as to 

provide clean, weldable edges.  All grinding of stainless steel shall be performed 

with aluminum oxide or silicon carbide grinding wheels bonded with resin or 

rubber.  Grinding wheels used on carbon steel shall not be used on stainless steel. 

PART 3 – EXECUTION 

3.01 GENERAL 

A. Requirements for installation, joining, flushing and testing, painting and disinfection as 

listed in 40 05 00 Basic Mechanical Requirements. 

B. Furnish feeler gauges of proper size, type, and shape for use during installation. 

C. Damaged Coatings and Linings: Repair using coating and lining materials in accordance 

with manufacturer’s instructions and these specifications. 

3.02 INSTALLATION 

A. General 

1. Install pipe in accordance with the requirements included in AWWA M11.  

2. Join pipe and fittings in accordance with manufacturer’s instructions, unless 

otherwise shown or specified. 

3. The stainless steel pipes shall be installed in the exact position shown on the 

drawings.  The Contractor shall provide all supports, braces, threaded fasteners, 

alignment devices and hold-downs to insure proper positioning of the pipes.  

Installation shall not be started until permitted, and shall be in accordance with an 

approved procedure.  All necessary precautions shall be taken to avoid any 

damage to or contamination of the stainless steel. 

After installation of the pipes, they shall be adequately protected at all times 

against damage from whatever cause.  Identifying spool piece marks shall be 

removed with paint thinner or solvents and the entire stainless steel surface shall 

be washed with detergent and hot water and rinsed clean. 

4. The Contractor shall satisfactorily repair any defect or replace, at his own expense, 

any portion of the work found to be damaged or defective. 

5. No welding shall be allowed in the field. 
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3.03 MANUFACTURER’S FIELD SERVICES 

A. The services of an experienced, competent and authorized field service representative 

acceptable to the Owner shall be provided for a period of not less than 3 days to perform 

all field services specified herein.  

B. The field service representative shall visit the site to advise and consult with the 

Contractor and to review and instruct the Contractor in procedures for pipe handling, 

laying, and jointing at the start of pipe installation for each crew and shall coordinate his 

services with the Contractor. The field services representative shall not directly 

supervise the Contractor’s personnel. The Contractor shall remain responsible for the 

piping installation work. 

END OF SECTION
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90398-008/February 2024  40 05 24.43-1 Steel Pipe For  

   Miscellaneous Service 

SECTION 40 05 24.43 

STEEL PIPE FOR MISCELLANEOUS SERVICE 

PART 1 – GENERAL 

1.01 THE REQUIREMENT 

A. This specification shall apply to steel pipe only for applications as detailed in Part 2. 

B. The AWWA Specifications referenced in this Section are supplemented as follows: 

1. An affidavit of compliance is required from the pipe manufacturer. 

2. The steel manufacturer's certification that the material meets the ASTM 

Specification will be accepted in lieu of tests on specimens taken from the 

fabricated pipe. 

3. The fabricator may purchase steel plates on the chemical basis only and shall 

furnish to the Owner certified test reports. 

C. All parts of the materials furnished shall be amply designed, manufactured, and 

constructed for the maximum stresses occurring during fabrication, erection and 

operation. All materials shall be new and both workmanship and materials shall be of the 

very best quality, shall be entirely suitable for the service to which they will be subjected, 

and shall conform to all applicable Sections of these Specifications. Manufacturer's 

designs shall accommodate all of the requirements of these Specifications. 

D. The Contractor shall be responsible for the structural design of the steel and stainless 

steel pipe, fittings, and couplings. The Contractor shall submit certification that the steel 

and stainless steel pipe, fittings, and couplings have been designed to resist all loads 

implied and reasonably anticipated. 

E. Reference Section 40 05 00 – Basic Mechanical Requirements. 

1.02 REFERENCE SECTION 

A. Reference Section 40 05 00 – Basic Mechanical Requirements 

B. Reference Section 40 05 07 – Pipe Supports 

C. Reference Section 40 05 41 – Piping Expansion Compensation 

D. Reference Section 40 05 97 – Piping and Equipment Identification Systems 

E. Reference Section 40 06 20 – Process Pipe, Valve and Gate Schedule 
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   Miscellaneous Service 

1.03 SUBMITTALS 

A. General 

1. In accordance with the procedures and requirements set forth in the General 

Conditions and Division 01 the Contractor shall obtain from the piping 

manufacturer and submit the following data: 

a. Shop Drawings 

b. Certified Letters of Compliance 

c. Samples 

2. No material furnished under this specification shall be shipped to the job site until 

all submittals have been approved. 

3. Each submittal shall be identified as specified in the General Conditions and 

Division 01. 

B. Shop Drawings 

1. Each submittal shall be complete in all aspects incorporating all information and 

data listed herein and all additional information required to evaluate the proposed 

piping material's compliance with the Contract Documents.  Partial or incomplete 

submissions shall be returned to the Contractor disapproved without review. 

2.  Data to be submitted shall include, but not be limited to: 

a. Catalog Data consisting of specifications, illustrations and a parts schedule 

that identifies the materials to be used for the various piping components 

and accessories.  The illustrations shall be in sufficient detail to serve as a 

guide for assembly and disassembly. 

b. Complete layout and installation drawings with clearly marked dimensions.  

Piece numbers which are coordinated with the tabulated pipe layout 

schedule shall be clearly marked.  Scale and size of the drawings shall 

conform to the specifications in the General Conditions and Division 01.  

Piping layout drawings shall indicate the following information on pipe 

supports; location, support type, hanger rod size, insert type and the load in 

pounds. 

c. Weight of all component parts. 

d. Tabulated pipe layout schedule which shall include the following information 

for all pipe and fittings; service, material, pipe size, working pressure, wall 

thickness, and piece number.  
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   Miscellaneous Service 

e. Requests for field welding shall be made in a letter accompanying the 

pertinent shop drawing and include data on the welding and radiographical 

inspection procedures to be used, equipment and the qualifications of the 

personnel.  All welds to be made in the field shall be prominently and 

individually marked on the shop drawing with a note, such as "Field Weld" 

and the pertinent weld data.  Approval of the shop drawing does not 

constitute permission to perform the designated welds.  Permission shall be 

granted by separate letter and apply only to the pertinent shop drawing.  The 

results of the inspections including all radiographs shall be submitted in 

accordance with the approved shop drawing procedure specified in the 

General Conditions and Division 01. 

f. Pipe support shop drawings shall be as specified in Section 40 05 07.  

C. Certified Letters of Compliance 

1. The Contractor shall obtain from the manufacturer and submit to the Engineer 

copies of certified letters of compliance in accordance with the General Conditions 

and Division 01. 

1.04 DELIVERY, HANDLING AND STORAGE 

A. Special care in handling shall be exercised during delivery, distribution and storage of 

pipe to avoid damage and setting up stresses.  Damaged pipe will be rejected and shall 

be replaced at the Contractor's expense.  Pipe and specials stored prior to use shall be 

stored in such a manner as to keep the interior free from dirt and foreign matter. 

B.  

PART 2 – PRODUCTS 

2.01 STEEL PIPE AND FITTINGS FOR CAUSTIC SOLUTION 

A. Stainless steel pipe for caustic solution shall conform to the requirements of ASTM 

A312,  welded or seamless, Type 316L, Schedule 40. Joints for pipe shall be butt 

welded or flanged. Threaded joints shall not be allowed. All connection to existing piping 

valves, accessories, etc. shall be flanged with Teflon gaskets. All pipe shall be reamed 

and flushed after welding to remove scale and dirt. Unions shall be provided at all valves 

and accessories and at least every 50 feet in the piping system. 
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   Miscellaneous Service 

PART 3 – EXECUTION 

3.01 FIELD WELDING OF STEEL AND STAINLESS STEEL PIPING AND FITTINGS 

A. Contractor shall minimize the amount of field welding of steel and stainless steel piping 

required. Locations for pipe field welding will be evaluated and allowed on a case-by-

case basis upon written approval of the Engineer. All field welding of steel and stainless 

steel pipe is subject to the following requirements: 

1. Welding shall be performed by AWS-certified welders in conformance with AWS 

1.6. Submit welder’s certification for approval prior to performing any field welding. 

2. Piping with wall thickness up to 11 gauge (0.125-inch) shall be welded with the 

TIG (GTAW) process. Heavier walls shall be properly beveled and have a root 

pass with the TIG (GTAW) process followed by subsequent passes with the TIG 

(GTAW) or MIG (GMAW) process. Filler wire of ELC grades only shall be added to 

all welds to provide a cross-section at the weld equal to or greater than the parent 

metal. Weld deposit shall be greater than the parent metal. Weld deposit shall be 

smooth and evenly distributed and have a crown of no more than 1/16 inch on the 

I.D. and 3/32 inch on the O.D. of the piping or fittings. Concavity, undercut, cracks, 

or crevices shall not be allowed. Butt-welds shall have full penetration to the 

interior surface. Excessive weld deposits, slag, spatter, and projections shall be 

removed by grinding. 

3. Jigs shall be utilized to align adjacent sections of piping. 

B. Post-Weld Treatment 

1. All field welds shall be wire brushed utilizing steel or stainless steel wire brushes to 

remove slag and spatter. Stainless steel brushes shall be used on stainless steel 

pipe. 

2. The weld and the heat affected area shall be pickled with a brush-on pickling gel in 

accordance with ASTM A380 to remove all weld residue, oxide, and heat stain 

from the field weld and affected areas. 

3. Pickling of stainless steel pipe shall be done in accordance with pickling paste 

manufacturer’s directions, and areas being pickled shall be protected from direct 

sunlight. After pickling period is complete, neutralize pickling gel in accordance 

with directions and rinse area clean. 

C. Where field welding of steel (carbon or stainless) piping is approved by the Engineer, all 

field welds shall be visually inspected and tested by an approved quality assurance 

testing firm in accordance with ASME B31.1 and B31.3. The Contractor shall be 

responsible for contracting with an approved testing firm. Nondestructive testing 

methods shall be used unless otherwise approved by the Engineer. The Contractor shall 

submit a proposed testing firm and personnel for approval in addition to his proposed 

La
st

 M
od

ifi
ed

: 0
2/

28
/2

02
4 

at
 1

0:
41

A
M

 E
S

T
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   Miscellaneous Service 

plan to visually inspect and test all field welds of steel pipe prior to field welding of steel 

pipe. 

3.02 FLUSHING AND TESTING 

A. Flushing and testing of all installed low pressure air piping shall be performed as 

specified in Section 40 05 00 – Basic Mechanical Requirements. The field testing 

procedure for process air piping shall use air pressure only.  

END OF SECTION 
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90398-004/February 2024 40 05 31-1  PVC, CPVC Pipe 

SECTION 40 05 31 

PVC/CPVC PIPE 

PART 1 – GENERAL 

1.01 THE REQUIREMENT 

A. This specification shall apply to PVC/CPVC piping as indicated on the Drawings. 

B. All parts of the materials furnished shall be amply designed, manufactured, and 

constructed for the maximum stresses occurring during fabrication, erection and 

operation. All materials shall be new and both workmanship and materials shall be of the 

very best quality, shall be entirely suitable for the service to which they will be subjected, 

and shall conform to all applicable Sections of these Specifications. Manufacturer's 

designs shall accommodate all of the requirements of these Specifications. 

C. The Contractor shall be responsible for the structural design of the PVC/CPVC pipe, 

fittings, and couplings. The Contractor shall submit certification that the pipe, fittings, and 

couplings have been designed to resist all loads implied and reasonably anticipated. 

1.02 REFERENCES 

A. Reference Section 40 05 00 − Basic Mechanical Requirements. 

B. All pipe and fittings shall be NSF 61 certified.  

PART 2 – PRODUCTS 

2.01 POLYVINYL CHLORIDE (PVC) PIPE AND FITTINGS 

A. PVC pipe and fittings shall be manufactured in accordance with ASTM D1785, D1784 

and F441, "normal impact" pipe, Schedule 40 or 80 as specified. 

B. Fittings used with this pipe shall be socket type or flanged type as specified herein, in 

Section 40 06 20 − Process Pipe, Valve, and Gate Schedules, or indicated on the 

Drawings. Plastic piping shall be installed in full accordance with the manufacturer's 

recommendations for the specific installation. No field bending or distortion of the pipe 

will be permitted.  

C. PVC pipe shall be Type 1 Grade 1 conforming to ASTM D1784 and D1785. Fittings shall 

conform to the following standard specifications: 

1. Socket Type: (Schedule 40); ASTM D2466 

2. Socket Type: (Schedule 80); ASTM D2467 
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90398-004/February 2024 40 05 31-2  PVC, CPVC Pipe 

D. Provide flanged fittings of the same material as the specified pipe and material 

conforming to ANSI B16.5 at all valves and equipment except at true (double) union 

valves. Flange gaskets shall be natural rubber or other material fully compatible with the 

fluid being conveyed. Where flanged piping is used with chemical systems, the gasket 

material shall conform to the requirements of the following table. Flange bolts shall be 

type 316 stainless steel minimum, with higher grade materials used where necessary for 

fluid (chemical) compatibility. 

  

Chemical Elastomer Material 

Phosphoric Acid FKM 

Polyaluminum Chloride FKM 

Polymers FKM 

Sodium Hydroxide (Caustic) EPDM 

Sodium Hypochlorite FKM 

E. Acceptable materials of construction of elastomers for non-chemical service shall be as 

follows: 

 

Non-Chemical Service Elastomer Material 

Non-Potable Water EPDM 

Process Drain (Gravity) EPDM, FKM 

Process Drain (Pressure) EPDM, FKM 

Potable Water EPDM 

Sample EPDM, FKM 

Sump Pump Discharge EPDM, FKM 

F. Solvent Cement 

1. Solvent cement for socket type joints shall conform to ASTM D2564 for PVC pipe 

and fittings. Solvent cement for chemical service shall conform to ASTM F493. 

2. Primer shall be used for all Schedule 80 piping.  

G. C900-Class 200 shall be in sizes between 4 inches and 12 inches and shall meet the 

requirements of AWWA C900 "Poly Vinyl Chloride (PVC) Pressure Pipe" and shall 

conform to all the requirements of ASTM D1784 and ASTM D2241. The pipe shall be a 

minimum of DR 14 and shall be capable of withstanding the overburden pressures 

determined by the depth of burial in the field. 
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1. Pipe material shall be made from clean, virgin, NSF approved Class 12454-A PVC 

compound conforming to resin specification ASTM D1784. Standard laying lengths 

shall be 20-feet (±1 inch). Random lengths of not more than 15% of the total 

footage of each size may be shipped in lieu of the standard lengths. Reruns of 

reclaimed material shall not be accepted. 

2. The pipe shall have bell and spigot ends with push-on, O-ring rubber gasket, 

compression type joints conforming to the requirements of ASTM D2672. 

Elastomeric gaskets shall conform to the requirements of ASTM F477. 

3. Minimum pipe stiffness (F/dY) at 5% deflection shall be 914 psi for all sizes when 

tested in accordance with D2241. 

4. The pipe shall be designed to pass a quick burst test pressure of 985 psi applied in 

60 to 70 seconds when tested in accordance with ASTM D1599, as referenced in 

ASTM D2241. 

5. Fittings for C900-Class 200, DR 14 shall be ductile iron, bolted mechanical joint. 

H. C900-Class 150 shall be in sizes between 4 inches and 12 inches and shall meet the 

requirements of AWWA C900 "Poly Vinyl Chlorine (PVC) Pressure Pipe" and shall 

conform to all the requirements of ASTM D1784 and ASTM D2241. The pipe shall be a 

minimum of DR 18 and shall be capable of withstanding the overburden pressures 

determined by the depth of burial in the field. 

1. Pipe material shall be made from clean, virgin, NSF approved Class 12454-A PVC 

compound conforming to resin specification ASTM D1784. Standard laying lengths 

shall be 20-feet (±1 inch). Random lengths of not more than 15% of the total 

footage of each size may be shipped in lieu of the standard lengths. Reruns of 

reclaimed material shall not be accepted. 

2. The pipe shall have bell and spigot ends with push-on, O-ring rubber gasket, 

compression type joints conforming to the requirements of ASTM D2672. 

Elastomeric gaskets shall conform to the requirements of ASTM F477. 

3. Minimum pipe stiffness (F/dY) at 5% deflection shall be 435 psi for all sizes when 

tested in accordance with D2241. 

4. The pipe shall be designed to pass a quick burst test pressure of 755 psi applied in 

60 to 70 seconds when tested in accordance with ASTM D1599, as referenced in 

ASTM D2241. 

5. Fittings for C900-Class 150, DR 18 shall be ductile iron, bolted mechanical joint. 

I. PVC pressure rated pipe (PR 160) shall be in sizes between 1 1/2 inches and 12 inches 

and shall conform to all the requirements of ASTM D1784 and ASTM D2241 and shall 

be a minimum of SDR 26 and shall be capable of withstanding the overburden pressures 

determined by the depth of burial in the field.  
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1. Pipe material shall be made from clean, virgin, NSF approved Class 12454-A PVC 

compound conforming to resin specification ASTM D1784. Standard laying lengths 

shall be 20-feet (1± inch). Random lengths of not more than 15% of the total 

footage of each size may be shipped in lieu of the standard lengths. Reruns of 

reclaimed materials shall not be accepted. 

2. The pipe shall have bell and spigot ends with push-on, O-ring rubber gasket, 

compression type joints conforming to the requirements of ASTM D2672. 

Elastomeric gaskets shall conform to the requirements of ASTM F477. 

3. Minimum pipe stiffness (F/dY) at 5% deflection shall be 135 psi for all sizes when 

tested in accordance with ASTM D2241. 

4. The pipe shall be designed to pass a quick burst test pressure of 500 psi applied in 

60 to 70 seconds when tested in accordance with ASTM D1599, as referenced in 

ASTM D2241. 

5. The pipe shall be designed to pass for 1000 hours a sustained test pressure of 

340 psi when tested in accordance with ASTM D1598, as referenced in ASTM 

D2241. 

J. Fittings for PR 160, SDR 26 shall be PVC and designed for the pipe being supplied. 

K. Acrylonitrile-butadiene-styrene (ABS) shall conform to the requirements of ASTM D2661. 

Pipe and fittings shall have socket type couplings with solvent cement joints. Solvent 

cement shall conform to ASTM D2235. 

L. Type PSM polyvinyl chloride (PVC) pipe and fittings shall conform to the requirements of 

ASTM D3034 with a maximum SDR of 35. Pipe and fittings shall have bell and spigot 

ends with O-ring rubber gasketed, compression type joints. Joints shall conform to the 

requirements of ASTM Specification D3212. Reruns of reclaimed materials shall not be 

accepted. Unless indicated otherwise, PVC wall pipes shall be provided for all piping 

passing through exterior walls. Wall pipes shall have a water stop solvent-welded to the 

pipe. Each wall pipe shall be of the same class and type as the piping to which it is 

joined. 

M. Perforated and closed drainage pipe and fittings shall be rigid PVC pipe, Schedule 40 

unless otherwise shown or specified with solvent welded type joints, or approved equal. 

Pipe shall be slotted or have two rows of 1/4-inch diameter holes spaced 4-inches apart 

along the circumference of the pipe. Longitudinal spacing of holes shall be 5-inches 

maximum. 

2.02 CHLORINATED POLYVINYL CHLORIDE (CPVC) PIPE AND FITTINGS 

A. CPVC shall be manufactured in accordance with ASTM D1785, D1784 and F441, 

"normal impact" pipe, Schedule 40 or 80 as specified. 
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B. Fittings used with this pipe shall be socket type or flanged type as specified herein or 

indicated on the Drawings. Plastic piping shall be installed in full accordance with the 

manufacturer's recommendations for the specific installation. No field bending or 

distortion of the pipe will be permitted. 

C. CPVC pipe shall be Type 4, Grade 1, Schedule 80, conforming to ASTM D1784 and 

ASTM F441. CPVC fittings shall be socket type conforming to ASTM F439.  

D. Solvent cement for socket type joints shall conform to ASTM F493 for CPVC pipe and 

fittings. The cement shall have a minimum viscosity of 2,000 cps.   

2.03 REINFORCED THERMOPLASTIC HOSE AND FITTINGS  

A. Reinforced thermoplastic hose shall be clear type, reinforced with polyester yarn. Hose 

material shall be PVC, EVA (Ethyl Vinyl Acetate), or Low-Density Polyethylene, 

depending on the application, as indicated in Section 40 06 20 – Process Pipe, Valve, 

and Gate Schedules. Hose shall be rated for the following working pressures: 

 

Internal Diameter Minimum Working Pressure (at 68°F) 

½” 200 psi (75 psi at 150°F) 

1” 125 psi (50 psi at 150°F) 

1-½” 100 psi  

2” 75 psi 

B. Hoses shall be continuous from the source to the discharge unless shown otherwise on 

the drawings. Splices shall not be allowed unless approved in writing by the Engineer. If 

allowed, splices shall occur only in handholes or manholes. Connections and splices, if 

allowed, shall be barb and clamp type using materials that are compatible with the 

chemical being conveyed. 

C. Reinforced thermoplastic hose shall be a manufactured product of Parker Nexgen, New 

Age Industries, Swagelok, or equal. 

D. Wetted materials shall be completely resistant to corrosion by the specified chemicals. 

Hose manufacturer shall guarantee that the hose is suitable for the intended service. 

PART 3 – EXECUTION 

3.01 INSTALLATION 

A. Polyvinyl chloride (PVC), chlorinated polyvinyl chloride (CPVC) and High Density 

Polyethylene (HDPE) pipe shall be laid and joints assembled according to the respective 

manufacturer's recommendation. PVC pipe installation shall comply with applicable 

sections of the Uni-Bell PVC Pipe Association Recommended Standard Specifications. 
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B. Plastic piping shall not be installed when the temperature is less than 60 degrees F 

except as otherwise recommended by the manufacturer and approved by the Engineer. 

END OF SECTION 
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SECTION 40 05 33 

HIGH DENSITY POLYETHYLENE (HDPE) PIPE 

PART 1 – GENERAL 

1.01 THE REQUIREMENT 

A. See 1.01 of Section 40 05 00 − Basic Mechanical Requirements. 

PART 2 – PRODUCTS 

2.01 HIGH DENSITY POLYETHYLENE (HDPE) PIPE 

A. The pipe shall be manufactured from Type III, Category 5, Class C, Grade P34 

polyethylene resin in accordance with ASTM D-1248 and shall be SDR11, minimum. 

The pipe shall be manufactured in accordance with ASTM F-714 and shall conform to 

cell classification PE 345434C for PE 3408 under ASTM D-3350. The pipe material shall 

conform to the following cell classification requirements: 

 

Property Value 
ASTM Test Procedure 

Designation 

Density 0.955 gm/cm3 D-1505 

Melt Flow 0.1 gm/10 mil D-1238 

Flexural Modular 133,000 psi D-790 

Tensile Strength 3500 psi D-638 

ESCR Fo>5000 D-1693 

Hydraulic Design Basis 1600 psi D-2837 

UV Stabilizer 2-3% carbon black D-160 

B. The HDPE pipe shall have an elastic modulus of 100,000 psi as tested under ASTM 

D-638. The brittleness temperature shall be not greater than –180ºF nor the Vicat 

Softening Temperature greater than 255ºF as tested under ASTM D-746 and D-1525, 

respectively. The coefficient of thermal expansion shall be 8 x 10-5 inch/ºF as tested 

under ASTM D-606. The Shore Hardness D shall be greater than 61 as tested under 

ASTM D-2240. The Hydrostatic Design Stress Basis (HDB) shall be 1,600 psi at 23ºC 

and 800 psi at 60ºC as tested under ASTM D-2837. The pipe shall contain no recycled 

materials or compounds. 

C. HDPE pipe shall be marked either continuously or on intervals not to exceed five (5) feet 

by indirect printing with the following information: 

1. Name and/or trademark of the manufacturer. 
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90398-004/February 2024 40 05 33-2  High Density Polyethylene (HDPE) Pipe 

2. Nominal pipe size. 

3. Dimension ratio. 

4. The letters PE followed by the polyethylene grade per ASTM D-1248, followed by 

the Hydrostatic Design basis in 100's of psi. 

5. Manufacturing Standard Reference. 

6. Production Code from which time and date of manufacture can be determined. 

D. HDPE fittings shall be manufactured to the requirements of ASTM D-3261 and this 

Specification. Fabricated fittings shall be manufactured from pipe of at least one SDR 

heavier pipe than the system piping and shall be pressure rated to match the system 

piping. The butt fusion outlets of fabricated fittings shall be machined to the same SDR 

as the system piping to which they are to be fused. The manufacturer shall subject 

samples of each production lot of molded fittings to x-ray inspection for voids. Voids shall 

not be permitted, should voids be found in the samples, the entire production lot shall be 

x-ray inspected. If additional voids are found, the production lot shall be rejected. The 

x-ray testing shall be conducted by an independent laboratory and certified test reports 

made available to the Engineer upon request. Initial sampling shall be limited to not less 

than 5% of the production lot. 

E. HDPE pipes and fittings shall be joined one to another by thermal butt fusion, saddle 

fusion, or socket fusion in accordance with procedures recommended by the pipe 

manufacturer and as outlined in ASTM D-2657. The manufacturer shall provide fusion 

training services to the Contractor upon request. 

F. Butt fusion joining of unlike SDR's shall not be permitted. Transition from one SDR to 

another shall be accomplished by the use of mechanical couplings or a transition nipple, 

which is a short length of the heavier SDR pipe with one end machined to the lighter 

SDR. 

G. Mechanical connections of polyethylene pipe to systems or fittings of other materials, or 

to unlike SDR, shall be by means of flanged connections (flange adapters and back-up 

rings rated for the same pressure service as the system piping), or mechanical 

compression couplings designed for jointing HDPE to HDPE or HDPE to another piping 

material. 

H. Flanged joints shall use compatible bolts in accordance with the American Standard 

Gaskets of reinforced rubber or asbestos-rubber shall be required when joining to 

non-HDPE materials. Flanged HDPE joints shall be gasketed at all service pressures. 

I. Bolts in flanged joints shall be evenly torqued in a crossing pattern. Bolts shall be 

re-torqued after one hour or more has passed. HDPE pipe adjacent to flanged joints and 

the joints themselves shall be rigidly supported for a distance of one (1) foot or one pipe 

diameter, whichever is greater, beyond the flange assembly. 
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J. When mechanical compression couplings are used HDPE pipes shall be reinforced by a 

stiffener in the pipe bore. Stiffeners shall be properly sized from the size and SDR of 

pipe being joined. Mechanical couplings shall be installed in accordance with the 

manufacturer's recommended procedure. 

K. Tests for compliance with this Specification shall be made as specified herein and in 

accordance with the applicable ASTM Specification. A certificate of compliance and a 

report of each test shall be furnished by the manufacturer for all material furnished under 

this Specification. HDPE pipe and fittings shall be rejected for failure to meet the 

requirements of this Specification. 

END OF SECTION
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SECTION 40 05 41 

PIPING EXPANSION COMPENSATION 

PART 1 – GENERAL 

1.01 THE REQUIREMENT 

A. Reference Section 40 05 00 − Basic Mechanical Requirements. 

PART 2 – PRODUCTS 

2.01 EXPANSION/CONTRACTION SYSTEM FOR PROCESS AIR PIPING 

A. Expansion/Contraction system shall be coordinated with fixed and sliding supports per 

Section 40 05 07 – Pipe Supports. 

B. The process air pipe support and expansion/contraction system shall include fixed 

supports, sliding supports, and expansion compensation devices. 

C. Expansion compensation devices shall be installed in locations as shown on the 

Drawings, with one fixed support between each pair of expansion compensation 

devices. Additional air pipe supports shall be sliding supports. Details and locations for 

fixed and sliding supports shall be as indicated and/or scheduled on the Drawings. 

D. Expansion compensation devices include stainless-steel expansion joints, rubber 

expansion joints, and split sleeve expansion couplings. All expansion compensation 

devices shall be stainless-steel expansion joints unless otherwise shown on the 

Drawings. 

E. Stainless-Steel Bellows Expansion Joints shall be metal bellows by DME Incorporated, 

Hyspan Precision Products, Inc., Style 240S by Victaulic, or equivalent coupling by U.S. 

Bellows, Inc., as specified and indicated on the Drawings. Laying lengths of expansion 

joints vary according to manufacturer. Lengths of expansion joints shown on the 

Drawings are approximate. Contractor shall provide dimensioned layout drawings for air 

piping based on the expansion joints ultimately furnished. 

1. Stainless-steel expansion joints shall have fixed flanged end preparations with a 

stainless-steel internal flow liner. The joints shall provide for a minimum of 2 inches 

of axial movement in either direction for air pipe sizes 4 to 6 inches in diameter 

and a minimum of 3.5 inches of axial movement in either direction for all pipe sizes 

8 inches and larger. Joints shall provide for a minimum lateral movement of 1/2 

inch for all sizes. Number of convolutions shall be determined by the manufacturer 

based on movement requirements specified and a cycle life of 2,000 or more. The 

flanges shall meet the same thickness and class requirements as required for the 

joining stainless steel pipe. 
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2. Stainless-steel expansion joints shall be suitable for a pressure of 25 psig and a 

temperature of 300 degrees Fahrenheit, at a minimum. The design “delta” or 

change in temperature shall be a minimum of 250 degrees Fahrenheit.  

3. Stainless-steel expansion joints and flanges shall be manufactured from Type 

304L stainless steel using Type 304 stainless steel bolts and nuts with a minimum 

tensile strength of 85,000 psi and shall have an air service liner welded on the 

upstream side of the bellows. 

4. The length of bellows, number of convolutions, and spacing between flanges shall 

be designed and installed accounting for the ambient temperature at the time of 

installation, which shall accommodate the full range of expansion and contraction 

movements as specified.  

5. Required “cycle life” shall be a minimum of 2,000 based on “Expansion Joint 

Manufacturers Association” (EJMA) criteria, 10th Edition or later. 

6. Stainless-steel expansion joints shall be restrained using limit rods bolted between 

flange tabs. All material shall be Type 304L stainless steel. The limit rods and 

connecting tabs, including flanges, shall be designed by the manufacturer for the 

maximum loading condition. 

F. Restrained Split Sleeve Couplings shall be Style 233S as manufactured by Victaulic 

Company, or equal. Couplings shall be installed where shown on the Drawings and as 

specified in the following table, in accordance with the manufacturer’s recommendations 

for the specific application. Initial gap width (space between plain ends of joining pipes) 

shall be set based on recommendations from the manufacturer. The body “type” shall be 

as required to meet the working pressure indicated. 

 

Nominal Pipe Size 

(inch) 
Coupling 

Width “W” 

(inch) 

Maximum 

Working 

Pressure (psi) 

8 to 16 Style 233S Type 1 12.5 250 

18 to 30 Style 233S Type 1 12.5 200 

30 to 42 Style 233S Type 2 14.75 200 

Greater than 42 Style 233S Type 2 14.75 150 

1. Couplings shall be suitable for a pressure of 25 psig and a temperature of 300 

degrees Fahrenheit, at minimum. The design “delta” or change in temperature 

shall be a minimum of 250 degrees Fahrenheit. 

2. Couplings shall be fully restrained bolted, split-sleeve type and shall consist of four 

components: one-piece housing, gasket assembly, bolts and nuts, and end rings 

as required for pipe restraint. Gasket material shall be Viton or silicone.  
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3. Couplings shall be manufactured from Type 316L stainless steel using 316 

stainless steel bolts and nuts with a minimum tensile strength of 85,000 psi. End 

rings shall be Type 316L stainless steel. End rings shall be shop-welded to one 

end of one pipe installed in the coupling. 

4. Couplings shall be provided and installed as specified and shown on the Drawings. 

5. The gap, “G”, between ends of pipe shall be initially set and installed based on 

width of required clear space and the ambient temperature at the time of 

installation in conformance with requirements provided by manufacturer 

accounting for the required design movement allowance as specified for 

contraction and expansion of pipe.  

G. Rubber expansion joints for air piping, where indicated on the Drawings, shall conform to 

Part 2.03 herein. Rubber expansion joints for air piping shall be rated for a minimum of 

300-degrees F. 

H. Expansion compensation devices required for buried pipe shall be installed within a 

handhole or manhole as indicated on the Drawings. No backfill of any nature or material 

shall be placed against, under or over the device. 

 

2.02 RESTRAINED FLEXIBLE COUPLINGS 

A. A bolted split seal coupling shall join two plain segments of pipe where indicated on the 

drawings. These couplings shall be fully restrained and intended for the service as 

indicated in 40 06 20 Process Pipe, Valve and Gate Schedules. 

B. Couplings shall be compliant with NSF 61 and AWWA C227 

C. The coupling shall be furnished with a stainless steel restraint ring, which shall be 

welded to the pipe per the requirements of Section 40 05 00 Stainless Steel Pipe. The 

coupling will straddle the ring creating a sealed and fully restrained joint. 

D. All metal materials shall be made of 316 stainless steel. All rubber materials shall be 

EPDM. 

E. The coupling shall allow at minimum 3/8” of axial pipe movement. 

F. The coupling shall be Victaulic Style 232S. 

2.03 EXPANSION/CONTRACTION SYSTEM FOR LIQUID SERVICE (FILLED ARCH TYPE 

COUPLING) 

A. Rubber expansion joints shall be of the single wide arch design and shall be rated for the 

temperature of the process liquid. Expansion joints for hot water and other process 
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liquids above 150-degree F shall be rated for a minimum of 250-degrees F. All other 

applications shall be rated for a minimum of 180-degree F. 

B. Non-submerged joints shall be provided with galvanized ductile iron retaining rings. 

Exposed expansion joints shall be fully resistant to ultraviolet degradation. Submerged 

expansion joints shall be fully resistant to attack from organisms or chemicals found in 

the associated process liquid. 

C. Expansion joints shall be located as shown on the Drawings and as indicated in the 

following table. 

 

 Minimum Required Movement 

Nominal Pipe 

Diameter 

(In) 

Comp. 

(In) 

Elong. 

(In) 

Lateral 

(In) 

1-1-1/2 5/8 1/4 1/4 

2-5 1-3/4 3/4 3/4 

6-12 1-3/4 3/4 1 

14-20 2 7/8 1-1/8 

24-84 2-1/4 1 1-1/8 

D. Control rods to prevent over extension shall be provided as indicated on the Contract 

Drawings or as required by the manufacturer. All expansion joints shall be the product of 

a single manufacturer. 

E. Expansion joints shall be Style 1015 as manufactured by General Rubber Corporation, 

Proco Style 231, Zoro Select, or equal. 

2.04 BURIED PIPE EXPANSION JOINTS 

A. Buried pipe expansion joints shall be installed at the locations indicated on the Contract 

Drawings and shall be manufactured from ductile iron, Grade 60-42-10 and conforming 

to ANSI A21.53 (AWWA C153). Buried pipe expansion joints shall be capable of axial 

expansion and contraction with a minimum of 4-inches total movement. All joint 

assemblies shall be furnished preset for a minimum of 2-inches expansion and 2-inches 

contraction. All pressure containing parts shall be lined with a minimum of 15 mils of 

Fusion Bonded Epoxy conforming to AWWA C213. The lining shall also conform to the 

applicable requirements of ANSI A21.11 (AWWA C111). All bolts used in the assembly 

shall be stainless steel and coated with coal tar epoxy. The buried pipe expansion joint 

shall be pressure rated at 350 psi with a minimum safety factor of 3:1 and shall be tested 

to 350 psi prior to shipment. 

B. Buried pipe expansion joints shall be similar to the EX-TEND expansion joint as 

manufactured by EBAA Iron Inc., Eastland, Texas, or equal. 
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END OF SECTION 
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SECTION 40 05 51 

VALVES, GENERAL 

PART 1 – GENERAL 

1.01 THE REQUIREMENT 

A. The Contractor shall furnish and install, complete with all assemblies and accessories, 

all valves shown on the Drawings and specified herein including all fittings, 

appurtenances and transition pieces required for a complete and operable installation.  

B. All valves shall be constructed of first quality materials which have strength, wearing, 

and corrosion resistance characteristics entirely suitable for the types of service for 

which the individual valves are designated. Except where noted otherwise, valves 

designated for water service shall conform to pertinent sections of the latest revision of 

AWWA C500 Specifications. Cast iron valve bodies and parts shall meet the 

requirements of the latest revision of ASTM Designation A-126, "Standard Specifications 

for Gray Iron Castings for Valves, Flanges, and Pipe Fittings, Class B." 

C. All valve body castings shall be clean, sound, and without defects of any kind. No 

plugging, welding, or repairing of defects will be allowed. 

D. Valves shall have flanged ends for exposed service and mechanical joint ends for buried 

service, unless otherwise shown on the Drawings or specified herein. Flanged ends shall 

be flat-faced, 125 lb. American Standard unless otherwise shown or specified in 

accordance with ANSI B16.1. All bolt heads and nuts shall be hexagonal of American 

Standard size. The Contractor shall be responsible for coordinating connecting piping. 

Valves with screwed ends shall be made tight with Teflon tape. Unions are required at all 

screwed joint valves. 

E. All materials in contact with process water shall be compliant with NSF 61. Oil and 

grease with potential contact with process water shall be food grade. 

1.02 SUBMITTALS 

A. The following items shall be submitted in accordance with, or in addition to the submittal 

requirements specified in Section 01 33 00 – Submittal Procedures and Section 46 00 

00 – Equipment General Provisions: 

1. Performance tests shall be conducted in accordance with the latest revision of 

AWWA C500. 

2. Shop Drawings conforming to the requirements of Section 01 33 00 − Submittal 

Procedures, are required for all valves, and accessories. Submittals shall include 

all layout dimensions, size and materials of construction for all components, 

information on support and anchoring where necessary, pneumatic and hydraulic 
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characteristics and complete descriptive information to demonstrate full 

compliance with the Documents. Shop Drawings for electrically 

operated/controlled valves shall include all details, notes, and diagrams which 

clearly identify required coordination with the electrical power supply and remote 

status and alarm indicating devices. Electrical control schematic diagrams shall be 

submitted with the Shop Drawings for all electrical controls. Diagrams shall be 

drawn using a ladder-type format in accordance with JIC standards. Shop 

Drawings for pneumatically operated/controlled valves shall include all details, 

notes, and diagrams which clearly identify required coordination with the 

compressed air (service air) system and electrical controls. 

3. Operation and maintenance manuals and installation instructions shall be 

submitted for all valves and accessories in accordance with the Specifications. The 

manufacturer(s) shall delete all information which does not apply to the equipment 

being furnished. 

1.03 CONTRACTOR'S RESPONSIBILITIES 

A. The Contractor shall provide the services of a qualified representative of the 

manufacturer(s) of the equipment named below to check out and certify the 

installation(s), to supervise the initial operation, and to instruct the Owner's operating 

personnel in proper operation and maintenance procedures in accordance with the 

following schedule: 

 

Item Valve/Operator Type 
Minimum On-Site 

Time Requirements 

1 Automatic Control Check Valve One (1) 8-hour day 

2 Surge Anticipators One (1) 8-hour day 

3 Motor Operated Modulating Valves One (1) 8-hour day 

4 
Motor Operated Open-Close Valves (required only 

if manufacturer is other than for Item 3 above) 
One (1) 8-hour day 

B. Any additional time required to achieve successful installation and operation shall be at 

the expense of the Contractor. The manufacturer's representative shall sign in and out at 

the office of the Engineer's Resident Project Representative on each day he is at the 

project. 

C. A written report covering the representative's findings and installation approval shall be 

mailed directly to the Engineer covering all inspection and outlining in detail any 

deficiencies notes. 

D. The times specified are exclusive of travel time to and from the facility and shall not be 

construed as to relieve the manufacturer of any additional visits to provide sufficient 

service to place the equipment in satisfactory operation. 
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PART 2 – PRODUCTS 

2.01 FLOW INDICATORS 

A. Flow indicators shall be the Akron ball-type as manufactured by Brooks Instrument Co., 

Fischer and Porter, AcuFlow, or equal, and shall have bronze bodies, glass dome, and 

plastic ball. 

2.02 CORPORATION STOPS 

A. Corporation stops shall be of bronze with tapered male iron pipe threads on inlets and 

outlets. Corporation stops outlet connection shall be a quick connect style. Terminal 

outlets shall have screwed bronze hex head dust plugs or caps. Unions shall be used on 

all corporation stop outlets with connecting piping. Corporation stops shall have a 

minimum working pressure rating of 250 psi and shall be as manufactured by Mueller 

Co., Ford Meter Box, A.Y. McDonald Mfg. Co., or equal. 

2.03 FLOOR BOXES 

A. Floor boxes shall be provided for all nut operated or floor accessed valves. Floor boxes 

shall be of the adjustable, sliding type, cast iron, suitable to withstand heavy traffic, as 

manufactured by James B. Clow & Sons, Kennedy Valve Mfg. Co., Mueller Co., or 

equal. The covers shall be marked with appropriate designations of piping contents (i.e.: 

water, sewer) and bases shall be the round type. All nut operated valves in this Section 

shall be clearly identified by stainless steel or laminated plastic identification tags. The 

tags shall be permanently affixed to the inside of the floor boxes, under grating, etc. and 

shall bear the embossed letters which clearly identify each valve by its appropriate 

designation. 

B. Two (2) valve operating wrenches shall be supplied in 4-foot lengths with tee handles for 

each size nut supplied. Valve wrenches shall be as manufactured by James B. Clow & 

Sons, Kennedy Valve Mfg. Co., Mueller Co., or equal. 

2.04 VALVE BOXES 

A. The Contractor shall furnish and install valve boxes as shown on the Drawings and 

specified herein. 

B. All valve boxes shall be placed so as not to transmit shock or stress to the valve and 

shall be centered and plumb over the operating nut of the valve. The ground in the 

trench upon which the valve boxes rest shall be thoroughly compacted to prevent 

settlement. The boxes shall be fitted together securely and set so that the cover is flush 

with the finished grade of the adjacent surface. A concrete pad shall be provided around 

the valve box, sloped outwards. 

C. All valve boxes shall be 2-piece cast iron, sliding type, 5-1/4" shaft, with heavy duty 

traffic weight collar and the lid marked with the appropriate carrier product (i.e.: 
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WATER). Boxes shall be as manufactured by James B. Clow & Sons, Kennedy Valve 

Mfg. Co., Charlotte Pipe and Foundry Company, or equal.  

2.05 STRAINERS 

A. Y-Strainers shall be Y-pattern cast iron body, flanged or screwed ends with stainless 

steel or Monel, 20 mesh strainers. Strainers shall be 200 psi, cold-water service 

strainers, as manufactured by WATTS, Crane Co., Zurn, or equal. 

B. Caustic service Y-strainers shall be provided as shown on the drawings. Strainers shall 

be full port-full flow design manufactured of 316 stainless steel body. Y-strainers shall be 

furnished with flanged ends. The strainer screen shall be 1/32-inch perforation, easily 

removable, manufactured of the same material as the valve body. 

C. Stainless steel Y-strainers shall be provided as shown on the drawings. Strainers shall 

be full port-full flow design manufactured of 304 or 316 stainless steel body. Y-strainers 

shall be furnished with flanged ends. The strainer screen shall be 1/32-inch perforation, 

easily removable, manufactured of the same material as the valve body. 

D. PVC and CPVC y-strainers shall be provided in PVC and CPVC piping and as shown on 

the Drawings. Strainer shall be provided with PVC or CPVC body and end cap, EPDM or 

Viton seal as required for the chemical service, and 20 mesh screen. Temperature rating 

shall be 30ºF to 140ºF, and pressure rating shall be 150 psi @ 70ºF, non-shock. PVC 

and CPVC y-Strainers shall be as manufactured by Asahi/America, Hayward, Spears, or 

equal. 

E. Manually cleaned strainers shall be the duplex basket tapered plug type.  

1. Strainers 3-inches in diameter and larger shall have flanged ends conforming to 

ANSI B16.1-125/150-pound standard.  

2. Strainers less than 3-inches in diameter shall have screwed end connectors, 

unless otherwise shown on the Drawings.  

3. Strainers shall be constructed with an ASTM A48, Class 30 cast iron body, ductile 

iron trim, removable 0.045-inch staggered hole perforation, 304 stainless steel 

filter baskets and gauges on the inlet and outlet.  

4. All strainers shall be suitable for 125 psi service. 

5. Switching flow from one basket to the other shall be accomplished by moving the 

handle through a 180º arc. The switching operation shall not stop flow through the 

strainer and shall provide for on-line removal of either basket with the other basket 

functional. The plug shall be automatically positioned with integral stops and shall 

be easily lifted and reseated under pressure.  
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6. The strainer shall be designed to minimize the possibility of material bypassing the 

plug while being rotated and to prevent debris from building up under the plug. The 

strainer covers shall be designed for quick opening with swing away yoke.  

7. Each basket compartment shall have a side drain outlet.  

8. All strainers shall be provided with support legs.  

9. Duplex basket strainers shall be similar to the Model 53BTX as manufactured by 

Eaton, Hayward, Asahi/America, or equal. 

F. PVC and CPVC simplex basket strainers shall be provided in PVC and CPVC piping as 

shown on the Drawings. 1/2”-4” strainers shall be one-piece molded body with (3) ports 

to facilitate straight-thru flow pattern or u-shape flow pattern as required. Connections 

shall be true union type to ease installation/future maintenance. The cover, vent plug, 

and drain plug shall all be hand-removable, requiring no tools. EPDM or Viton seals shall 

be used as required for chemical service, and internal baskets shall be 1/32” perforation 

(20-mesh) for 1/2”-1” sizes, and 1/8” perforation for 1-1/2”-8” sizes. 6” and 8” strainers 

shall be fabricated construction and shall contain flanged connections as standard. The 

pressure rating for 1/2”-8” sizes shall be 150 psi @ 70ºF, non-shock. Strainers shall be 

manufactured by Hayward Industrial Products, Asahi/America, Spears or equal. 

2.06 QUICK DISCONNECT COUPLINGS FOR COMPRESSED/SERVICE AIR 

A. Quick disconnect type coupling for compressed/service air shall be provided where 

indicated on the Drawings. Coupling shall provide for instantaneous shutoff in socket 

end when lines are disconnected. Couplings shall be constructed of 316 stainless steel 

with a BUNA-N O-ring and integral safety lock. Couplings shall comply with Military 

Specification 4109 (interchangeable with standard plug of the same size). 

2.07 QUICK CONNECT COUPLINGS FOR CHEMICAL FILL STATIONS 

A. Each bulk chemical storage tank fill line shall be provided with a cam and groove type 

quick connect coupling with downstream ball valve as shown on the Drawings for 

connection to the chemical delivery vehicle. Quick connect couplings installed in PVC or 

CPVC chemical fill lines shall be constructed of polypropylene, and quick connect 

couplings installed in carbon or stainless-steel fill lines shall be constructed of stainless 

steel. Gasket materials shall be completely resistant to corrosion by the specified 

chemicals. Each quick connect coupling shall include a male coupler with NPT pipe 

connection and lockable dust cap. Coupling components that come into contact with the 

chemical shall be constructed of materials that meet NSF-61 certification standards. 

Couplings shall be as manufactured by Bee Valve, Inc., or equal. 

2.08 QUICK CONNECT COUPLINGS FOR CHEMICAL PIPING 

A. Quick connect couplings for NPW, chemical, and sump pump discharge service shall be 

provided as shown on the Drawings. Quick connect couplings installed in PVC or CPVC 

piping shall be constructed of polypropylene, and quick connect couplings installed in 
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carbon or stainless-steel piping shall be constructed of stainless steel. Gasket materials 

shall be completely resistant to corrosion by the specified chemicals. Each quick connect 

coupling shall include a male coupler with NPT pipe connection and dust cap. Coupling 

components that come into contact with the chemical shall be constructed of materials 

that meet NSF-61 certification standards. Couplings shall be as manufactured by Bee 

Valve, Inc., or equal. 

2.09 FLUSHING CONNECTIONS FOR CHEMICAL PIPING 

A. Flushing connections shall be PVC socket x ¾” female threaded hose adapters with 

hose swivel. 

2.10 BACKFLOW PREVENTERS 

A. Backflow preventer shall be the size shown on the Drawings and shall be of the double 

check valve principle. Backflow preventer installation shall include isolation valves and 

four test cocks, furnished as an assembly. For backflow preventers less than 2-1/2", the 

installation assembly also shall include a strainer. Isolation valves for backflow 

preventers shall be ball valves, except for size 2-1/2" and larger which shall be resilient 

seat gate valves. Test cocks shall be located as recommended by the manufacturer to 

facilitate functional testing of the assembly. The backflow preventer shall be 

manufactured by WATTS (model 709), Beeco Divison of Hersey Products Inc. (Model 

6CM), Cla-Val, or equal. 

B. Reduced Pressure Backflow Preventer shall be of the size shown on the Drawings and 

shall be of the reduced pressure principle type in accordance with AWWA Standards 

C510 and C511, with two (2) independent operating spring loaded check valves and one 

(1) spring loaded, diaphragm actuated, differential pressure relief valve shall be installed 

between the check valves. Backflow preventer shall be bronze body construction, with 

EPT rubber discs and Buna-N and nylon diaphragm. Screws and springs shall be of 

stainless steel. End connections shall be screwed, unless otherwise specified or shown 

on the Drawings. Reduced pressure backflow preventer installations shall include 

isolation valves and four test cocks, furnished as an assembly. For reduced pressure 

backflow preventers less than 2-1/2" the installation assembly also shall include a 

strainer. Isolation valves for reduced pressure backflow preventers shall be ball valves, 

except for sizes 2-1/2" and larger which shall be resilient seat gate valves. Test cocks 

shall be located as recommended by the manufacturer to facilitate functional testing of 

the assembly. The reduced pressure backflow preventer shall be as manufactured by 

Beeco Division of Hersey Products Inc., (Aergap Model 6CM), WATTS (Model 909), 

Crane Co., Cla-Val, or equal. 

PART 3 – EXECUTION 

3.01 INSTALLATION 

A. Except where noted otherwise herein, all valves shall be installed and tested in 

accordance with the latest revision of AWWA C500. Before installation, all valves shall 
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be lubricated, manually opened and closed to check their operation and the interior of 

the valves shall be thoroughly cleaned. Valves shall be placed in the positions shown on 

the Drawings. Joints shall be made as directed under the Piping Specifications. The 

valves shall be so located that they are easily accessible for operating purposes and 

shall bear no stresses due to loads from the adjacent pipe. The Contractor shall be 

responsible for coordinating connecting piping. 

B. All valves shall be tested at the operating pressures at which the particular line will be 

used. Any leakage or "sweating" of joints shall be stopped, and all joints shall be tight. 

All motor operated and cylinder operated valves shall be tested for control operation as 

directed by the Engineer. 

C. Provide valves in quantity, size, and type with all required accessories as shown on the 

Drawings. 

D. Install all valves and appurtenances in accordance with manufacturer's instructions. 

Install suitable corporation stops at all points shown or required where air binding of pipe 

lines might occur. Install all valves so that operating handwheels or wrenches may be 

conveniently turned from operating floor but without interfering with access, and as 

approved by Engineer. Unless otherwise approved, install all valves plumb and level. 

Valves shall be installed free from distortion and strain caused by misaligned piping, 

equipment or other causes. 

E. Valve boxes shall be set plumb and centered with the bodies directly over the valves so 

that traffic loads are not transmitted to the valve. Earth fill shall be carefully tamped 

around each valve box to a distance of 4 feet on all sides of the box, or to the 

undisturbed trench face, if less than 4 feet. 

3.02 SHOP AND FIELD TESTING 

A. Shop and field testing of valves shall be as follows: 

1. Certified factory testing shall be provided for all components of the valve and 

operator system. Valves and operators shall be shop tested in accordance with the 

requirements in the latest revision of AWWA C500, including performance tests, 

leakage test, hydrostatic tests, and proof-of-design tests. The manufacturer 

through the Contractor shall submit certified copies of the reports covering the test 

for acceptance by the Engineer. 

2. Shop testing shall be provided for the operators consisting of a complete functional 

check of each unit. Any deficiencies found in shop testing shall be corrected prior 

to shipment. The system supplier through the Contractor shall submit written 

certification that shop tests for the electrical/pneumatic system and all controls 

were successfully conducted and that these components provide the functions 

specified and required for proper operation of the valve operator system. 

3. The Contractor shall conduct field tests to check and adjust system components, 

and to test and adjust operation of the overall system. Preliminary field tests shall 
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be conducted prior to start-up with final field tests conducted during start-up. The 

factory service representative shall assist the Contractor during all field testing and 

prepare a written report describing test methods, and changes made during the 

testing, and summarizing test results. The service representative shall certify 

proper operation of the valve operator system upon successful completion of the 

final acceptance field testing. 

4. Preliminary and final field tests shall be conducted at a time approved by the 

Engineer. The Engineer shall witness all field testing. 

5. All costs in connection with field testing of equipment such as energy, light, 

lubricants, water, instruments, labor, equipment, temporary facilities for test 

purposes, etc. shall be borne by the Contractor. The Contractor shall be fully 

responsible for the proper operation of equipment during tests and instruction 

periods and shall neither have nor make any claim for damage which may occur to 

equipment prior to the time when the Owner formally takes over the operation 

thereof. 

6. Preliminary field tests shall be conducted prior to start-up and shall include a 

functional check of the entire valve operator system and all system components. 

Preliminary field tests shall demonstrate that the valve operator system performs 

according to specifications and that all equipment, valves, controls, alarms, 

interlocks, etc., function properly. The preliminary field test report must be 

approved by the Engineer prior to conducting final field acceptance tests. Based 

on results of preliminary field tests, the Contractor shall make any adjustments 

required to settings, etc., to achieve the required valve closing time and operation 

specified or otherwise directed by the Engineer. 

7. Final field acceptance tests shall be conducted simultaneously with the start-up 

and field testing of the pumps, air compressors, process air blowers, etc. Field 

tests shall be conducted for the full range of operating modes and conditions 

specified and as directed by the Engineer. Each of the valves shall be tested at 

minimum, maximum, and normal head/flow conditions, and under all specified 

conditions of opening and closing. Performance of pneumatic valves and 

compressed air system under normal operating conditions and during simulated 

power failures shall be checked. 

8. Field testing shall include optimization of opening and closing times of the valves. 

The Contractor shall provide the means for accurate measurement of pipeline 

pressures as directed by the Engineer. Valve opening and closing times shall be 

adjusted based on process requirements to optimize operation of the valves. Final 

valve opening and closing times as determined by field tests shall be approved by 

the Engineer prior to final acceptance of the system. 

END OF SECTION 
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SECTION 40 05 57 

VALVE OPERATORS 

PART 1 – GENERAL 

1.01 THE REQUIREMENT 

A. Equipment shall be provided in accordance with the requirements of Section 46 00 00 – 

Equipment General Provisions and Section 40 05 00 – Basic Mechanical Requirements. 

B. Reference Section 40 06 20 – Process Pipe, Valve, and Gate Schedules for additional 

information on valves and operators/actuators. 

C. Valve operators shall be designed to unseat, open or close, and seat the valve under the 

most adverse operating condition to which the valves will be subjected.  

D. Operator mounting arrangements shall be as indicated on the Drawings or as directed 

by the manufacturer and/or Engineer.  

E. The valve operators shall be the full and undivided responsibility of the valve 

manufacturer in order to ensure complete coordination of the components and to provide 

unit responsibility.  Valve manufacturer shall furnish valve, operator, and appurtenances 

as a unit. 

F. Training requirements shall comply with 01 79 00 – Instruction of Owner’s Personnel. 

1.02 SUBMITTALS 

A. The following items shall be submitted in accordance with, or in addition to the submittal 

requirements specified in Section 01 33 00 – Submittal Procedures and Section 46 00 

00 – Equipment General Provisions: 

1. Shop Drawings 

2. O&M Manuals 

3. Certification that the force required to operate all valves is as specified herein. 

PART 2 – PRODUCTS 

2.01 GENERAL 

A. Manual operators shall be provided on all valves which do not receive electric actuators. 

Manual operator type shall be as specified herein and as shown on the Drawings. 
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B. Quarter turn valves 8” and greater in size shall have geared operators. Gate valves 14” 

and greater in size shall have geared operators.  

C. Operators/actuators shall be furnished with conservatively sized extension bonnets, 

extension stems, or torque tubes, and all required appurtenances required for a 

complete installation. Operators furnished with extension bonnets shall include stainless 

steel extension stems, or stainless steel torque tubes. 

D. Where indicated in Section 40 06 20 – Process Pipe, Valve and Gate Schedule, provide 

limit switches to indicate end of travel (open and close). Contacts shall be rated for 120 

VAC, and 10 amps. Limit switches shall be normally open, and closed on the indicated 

position. 

2.02 MANUAL OPERATORS 

A. Unless otherwise specified or shown on the Drawings, manual operator type shall be as 

follows: 

1. Buried valves shall be equipped with nut operators, extended stems, and valve 

boxes. Where the depth of the operating nut is more than 4 feet below finish 

grade, a valve operator extension shall be provided to bring the operating nut to 

within 18-24 inches of the surface. 

2. Exposed valves 6-inches and smaller shall be lever operated (except gate valves).  

3. Exposed valves 8-inches and larger shall be handwheel operated. 

4. Exposed gate valves shall be handwheel operated. 

5. Valves with centerline of operator located more than 6-feet above the floor or 

platform from which it is to be operated shall have a chainwheel operator unless 

otherwise indicated on the Drawings.  

B. Manual operators shall be rigidly attached to the valve body unless otherwise specified 

or shown on the Drawings.  

C. All operators shall turn counter-clockwise to open and shall have the open direction 

clearly and permanently marked.  

D. Valve operators shall be designed so that the force required to operate the handwheel, 

lever, or chain (including breakaway torque requirements) does not exceed 40 pounds 

applied at the extremity of handwheel or chainwheel operator. Design pressures for 

sizing of valve operators shall be the piping test pressure for the piping in which the 

valve is to be installed as shown in the Piping Schedule in Section 40 06 20 – Process 

Pipe, Valve, and Gate Schedules. 
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E. Handwheels for valves operators shall not be less than 12 inches in diameter. The 

maximum diameter of any handwheel shall not exceed 24”.  

F. Nut operators shall have standard 2-inch square AWWA operating nuts designed in 

accordance with AWWA C504-94. 

G. Geared manual operators shall be of the worm gear, traveling nut or scotch yolk type 

except manual operators for butterfly valves 18-inch in diameter or larger which shall be 

worm gear, unless otherwise indicated in the individual valve specification. Gear 

operators shall be of the worm gear or bevel gear type. Gear box designs incorporating 

end of travel stops in the housing shall be equipped with AWWA input stops. Each 

gearbox shall require a minimum of 10 turns for 90 degree rotation or full valve stem 

travel and shall be equipped with a mechanical valve position indicator.  

H. Manual operators on below grade (and vault installed) valves shall be permanently 

lubricated and watertight under an external water pressure of 10 psi. 

2.03 ELECTRIC VALVE ACTUATORS 

A. Electric Actuators shall be open/close service or modulating service as specified in the 

Valve Schedule in Section 40 06 20 – Process Pipe, Valve, and Gate Schedules.  

1. Open/Close (non-modulating) valve actuators shall be IQ series as manufactured 

by Rotork; SA series as manufactured by AUMA; or Series 2000 as manufactured 

by EIM Controls; Type MXa as manufactured by Limitorque; Group 11, 29 or 42 as 

manufactured by Beck, or equal. 

2. Modulating valve actuators shall be Type IQM as manufactured by Rotork, Type 

SAR as manufactured by AUMA, or Series 2000 Futronic as manufactured by EIM 

Controls, Type MXa as manufactured by Limitorque, Group 11, 29 or 42 as 

manufactured by Beck, or equal.  

3. For the purposes of this specification, the products above from EIM controls and 

Beck shall be considered functional equivalents and acceptable alternatives. 

4. Coordinate sizing of each actuator with valve manufacturer, who shall furnish valve 

and associated electric actuator and appurtenances as a unit. 

B. Performance Requirements 

1. The actuators shall be designed for indoor and outdoor service and shall be 

capable of mounting in any position. 

2. Torque capacity of the actuators shall be sufficient to operate the valves with the 

maximum pressure differential, as indicated in the Valve Schedule in Section 40 

06 20 – Process Pipe, Valve, and Gate Schedules, with a safety factor of 1.5. 

Actuators in modulating service will be selected such that the required dynamic 
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valve torque is no more than 60% of the electric actuator’s maximum rated 

breakaway of torque.  

3. Operating time for full limits of travel shall be not more than 2 seconds per inch 

diameter of the valve, +/- 50 percent through 20 inches; +/- 30 percent for valves 

24 inches and larger. Operating time shall not be less than 60 seconds for all 

modulating valves. 

4. Actuators shall be capable of operating in ambient temperatures ranging from 0 

degrees F – 160 degrees F. 

5. For open/close (non-modulating) actuators, the gearing, motor and contactor shall 

be capable of 60 starts per hour without overheating.  

6. For modulating actuators, the gearing, motor and contactor shall be capable of 

1200 starts per hour without overheating.  

C. The actuators shall include, in one integral housing, individual compartments for the 

motor, gearing, wiring terminals, and control circuits. The terminal compartment shall be 

separated from the inner electrical components of the actuator by means of a watertight 

seal. The inner seal shall protect the motor and all other internal electrical elements of 

the actuator from entrance of moisture and dust when the terminal cover is removed. 

Double cartridge shaft seals shall be provided on the hand wheel and output shafts for 

weatherproof protection. All external fasteners shall be stainless steel. Compartments 

shall be provided with moisture and dust-proof rigid cast covers meeting NEMA 6, 

certified to submergence in 6 ft of water for 30 minutes. Actuators located in classified 

areas shall be suitable for use in Class 1, Division 1, Group D environments. 

D. The actuators shall be provided with externally operable and lockable 480VAC 

disconnect switch integral to the control housing. 

E. All gearing shall be hardened alloy steel or bronze and shall be rated at twice the output 

torque of the operator and shall be designed to withstand the stall torque of the motor 

without failure. Output drive gearing shall consist of a worm shaft and worm gear pinion 

operating in an oil bath. The worm gear pinion shall be alloy bronze. Worm gear drive 

shall be self-locking to prevent creeping of the valve disc in an intermediate position. 

Heavy-duty grease shall protect gearing and sealed ball bearings of the main shaft for 

five years without changing. Motor reduction gearing shall be spur or planetary gearing 

and shall allow for field repair and change in gear ratio. For quarter turn applications, 

overtravel of the operator shall be prevented by internal mechanical stops cast into the 

actuator.  

F. A mechanical dial position indicator shall be furnished to continuously indicate the 

position of the valve at and between the fully open and fully closed positions. The 

indicator shall be driven by gearing driven off of the main worm gear pinion and shall 

operate when the actuator is in either the electrical mode or manual mode.  
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G. A handwheel shall be permanently attached for manual operation. A gear assembly shall 

be provided between the handwheel and the worm shaft if required to reduce the force 

necessary to operate the handwheel to less than 40 pounds. A positive declutch 

mechanism shall engage the handwheel when required. When the actuator is set in the 

declutched position for handwheel operation, it shall return automatically to electric 

operation when actuator motor is energized. The handwheel shall not rotate during 

electric operation nor shall a fused motor prevent handwheel operation.  

H. The drive motor shall be specifically designed for actuator service and shall be 

characterized by high starting torque and low inertia.  Motors shall be 460 volts, three 

phase, 60 Hz AC reversible squirrel cage induction type motors and shall be specifically 

designed for modulating service where indicated on the Valve Schedule in Section 40 06 

20 – Process Pipe, Valve, and Gate Schedules. Motors shall be totally enclosed, 

non-ventilated, with NEMA Class F insulation minimum (Class H for modulating 

actuators) and a maximum continuous temperature rating of 120 degree C (rise plus 

ambient). A space heater shall be provided in the motor compartment. The electric motor 

shall have a time rating of at least 15 minutes at 104°F (40°C) or twice the valve stroking 

time, whichever is longer, at an average load of at least 33% of maximum valve torque. 

Motor bearings shall be permanently lubricated by premium lubricant. The motor shall 

have plug and socket electrical connection to facilitate easy removal and replacement. 

The actuator shall include a device to ensure that the motor runs with the correct rotation 

for the required direction of valve travel with either phase sequence of the three-phase 

power supply connected to the actuator. The motor shall include single phase protection. 

A suitable thermal protection device shall be incorporated in the motor or motor starter 

circuits, connected to a tripping device. Fast acting fuses shall be provided to protect 

solid state components. The motor shall be capable of starting against the rated load in 

either the open or close direction when voltage to the motor terminals is plus or minus 

ten (10) percent of nameplate rating. 

1. Open/Close actuators shall be furnished with electro-mechanical reversing 

starters.  

2. Modulating actuators shall be furnished with solid state reversing starters utilizing 

thyristors.  

I. Leads from the motor shall be brought to the control circuit (limit switch) compartment 

without external piping or conduit box. An adequately sized space heater shall be 

installed in the control circuit compartment to aid in the prevention of damage resulting in 

from condensation. The following items shall be located in the control circuit 

compartment. 

1. Torque limit switches shall be provided to de-energize the motor control circuit in 

the event of a stall when attempting to unseat a jammed valve and when torque is 

exceeded during valve travel. Each actuator shall have an open direction torque 

switch and a close direction torque switch. The torque switches shall be 

La
st

 M
od

ifi
ed

: 0
2/

28
/2

02
4 

at
 1

0:
41

A
M

 E
S

T



 

90398-004/February 2024 40 05 57-6  Valve Operators and Electric Valve 

Operators 

mechanically operated and able to be set in torque units. Torque switches shall be 

calibrated prior to the actuator’s assembly to the valve.  

2. Travel limit switches shall be provided to de-energize the motor control circuit 

when the actuator reaches the limits of travel in the open and close directions.  

The limit switch drive shall be of the counter gear type and “in step’” with the 

actuator output drive at all times in either the electrical or manual mode of 

operation. A minimum of six (6) contacts, three (3) normally open and three (3) 

normally closed, shall be supplied at each end of valve travel. Four (4) additional 

contacts shall be provided to report end of travel or any desired position between 

ends of travel. 

J. Modulating actuators shall have a position feedback potentiometer mounted directly to 

the valve actuator gearing inside the gearing compartment. The potentiometer shall 

provide a 4-20 mA signal corresponding to valve position. Modulating valve actuators 

shall be designed to respond to either a 4-20mADC analog signal or a digital pulse 

signal as specified herein or as required to coordinate with the requirements of Division 

40. 

1. Modulating valve actuators designed to respond to a 4-20mADC signal shall be 

provided with a valve positioner which shall position the valve proportional to an 

externally generated 4-20mADC signal. The valve positioning control circuitry shall 

position the valve by comparing the command signal with the present valve 

position as indicated by the feedback potentiometer. The positioner shall be field 

adjustable to fail to the “open,” “closed,” or “last” position on loss of 4-20 mADC 

command signal. 

2. Modulating valve actuators designed to respond to “pulse” open/close signals shall 

operate the valve during the time the open or close pulse signal is high. 

Modulating actuators designed to respond to “pulse” open/close signals shall have 

the latching circuitry described above for open/close actuators disabled. 

K. The electrical terminals shall be housed in a double sealed terminal compartment 

isolated from the rest of the actuator components. The actuators shall be designed to 

operate from a single 480VAC, 3-phase source unless noted otherwise within Section 40 

06 20 – Process Pipe, Valve, and Gate Schedules. The actuators shall be furnished with 

fuses inside of the terminal compartment. A quantity of two – ¾ inch NPT conduit entries 

shall be furnished.  

L. Actuators shall contain wiring and terminals for the following control functions. All dry 

contacts shall be rated for 5A at 250VAC.  

1. Open, Close, and Stop commands from external dry contacts (utilizing internal 

120VAC power supply) and/or from an external signal of 12V to 120V. The inputs 

for the open, close, stop signals shall be field selectable to be respond to either 

maintained or momentary remote signals. In momentary mode, the actuator shall 
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have internal latching circuitry that causes the operator to drive the valve to its limit 

of travel upon receipt of the momentary contact signal unless a stop signal is 

received. 

2. Emergency override input from a normally closed or normally open contact. The 

actuator shall either open or close (field selectable) upon receiving the emergency 

override input. 

3. Remote Local-Off-Remote selector switch, Open/Close pushbuttons, and 

Open/Closed pilot lights for a remote manual control station (see below). The 

remote Local-Off-Remote selector switch and Open/Close pushbuttons shall be a 

dry contact input to the actuator control circuitry. The Open/Closed pilot lights shall 

be powered from the valve actuator control power. 

4. Four (4) unpowered contacts shall be provided which can be selected to indicate 

valve “Opened” and “Closed” position, “Remote” status of the actuator, and fail 

status of the actuator. The fail status contacts shall activate to a normally open 

condition upon motor overtemperature, actuator overtorque and loss of power to 

the actuator as a minimum. 

5. Terminals for 4-20mADC position command and 4-20mADC position feedback as 

described above for modulating actuators. 

M. Local Controls 

1. Actuators shall be furnished with a Local-Off-Remote selector switch; Open, Close, 

and Stop pushbuttons for local control; a red lamp indicating closed and a green 

lamp indicating open. L-O-R switch shall be padlockable in any of the three 

positions. 

a. When the LOR is in the “Local” position, open/close control shall be by the 

open and close pushbuttons on the actuator. The stop push button shall stop 

the actuator travel. 

b. When the LOR is in the “Off” position, the actuator shall not operate. 

c. When the LOR is in the “Remote” position, the actuator shall be controlled by 

remote inputs from the PLC or from the remote manual controls station.  

2. The local controls shall be arranged so that the direction of travel can be reversed 

without the necessity of stopping the actuator. 

N. Remote Manual Control Station 

1. Where indicated in the Valve Schedule in Section 40 06 20 – Process Pipe, Valve, 

and Gate Schedules, manual actuator controls shall be furnished in a separate 

NEMA 4X stainless steel enclosure (NEMA 7 if located in a classified area). 
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Manual control station controls shall include Hand–Off-Auto Selector switch; Open, 

Stop, and Close pushbuttons; a red lamp indicating closed and a green lamp 

indicating open.  

a. When the HOA is in the “Hand” position, open/close control shall be by the 

open and close pushbuttons on the remote manual control station. The stop 

push button shall stop actuator travel. 

b. When the HOA is in the “Off” position, the actuator shall not operate. 

c. When the HOA is in the “Auto” position, the actuator shall be controlled by 

remote inputs to the valve actuator from the PLC. 

2.04 ELECTRIC OPERATORS FOR PVC/CPVC VALVES 

A. Automatic electric operators shall be provided for PVC/CPVC valves where specified 

and/or as shown on the Drawings. Operators shall operate on 120 volt AC, single phase, 

60 hertz power and be equipped with solid state electronic internal controls. Motors shall 

be brushless, capacitor-run, reversing type, suitable for high duty cycle applications and 

shall be specifically designed for open/close service. Motors shall be provided with 

integral thermal overload protection with auto-reset. Operator gears and shafts shall be 

constructed of heat treated high-alloy steel. Operator output shaft shall be electro-less 

nickel plated. Operator gear trains shall be permanently lubricated. The gear train shall 

withstand operator stall torque. Operator enclosures shall be NEMA 4. Operators shall 

be provided with internally wired, thermostatically controlled enclosure heaters to 

maintain an enclosure temperature of at least 40 degrees F. Operators shall be provided 

with positive visual position indication markings permanently affixed to the operator body 

and final output shaft. Operator drive output shall be provided with a declutchable 

manual override. A manual lever shall be provided for manual valve positioning. 

Operators shall be failsafe, utilizing a mechanical spring with a clutch mechanism to 

uncouple the motor during spring return operation, allowing the spring to relax and either 

open or close the valve. Selection of either fail-opened or fail-closed shall be made by 

selection of field wiring terminals. 

B. Independently adjustable cam-operated position limit switches shall be provided with dry 

contacts for remote fully opened and fully closed valve position indication. Operators 

shall respond to external dry contact open/close controls. The actuator shall have 

internal latching circuitry that causes the operator to drive the valve to its limit of travel 

upon receipt of the momentary contact open or close signal unless a stop signal is 

received. The all actuator control circuitry, including latching circuitry, shall be internal to 

the valve actuator. Valve control circuits and components mounted in a separate 

enclosure external to the valve actuator assembly will not be permitted. Connections for 

external remote controls shall be powered from an internal 24VDC or 120VAC power 

supply. Limit switches shall be rated for 15 amps at 120 VAC. Valve remote status shall 

also be provided as specified in Section 40 61 96 – Process Control Descriptions. The 
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Contractor shall coordinate operator controls with the functional requirements specified 

in Section 40 61 96 – Process Control Descriptions. 

PART 3 – EXECUTION 

3.01 INSTALLATION 

A. All valve actuators shall be installed in accordance with the manufacturer's published 

recommendations and the applicable Specification Sections for valves and motor 

controls. 

B. Valve actuators shall be factory coated in accordance with the manufacturer’s standard 

paint system. 

3.02 SHOP TESTING 

A. Shop testing shall be in accordance with Section 46 00 00 − Equipment General 

Provisions and with the following additional requirements: 

1. Conduct a complete functional check of each unit. Correct any deficiencies found 

in shop testing prior to shipment. 

2. Each actuator shall be performance tested and individual test certificates shall be 

supplied free of charge. The test equipment shall simulate each typical valve load 

and the following parameters should be recorded: 

a. Current at maximum torque setting 

b. Torque at maximum torque setting 

c. Flash Test Voltage 

d. Actuator Output Speed or Operating Time 

e. In addition, the test certificate should record details of specification, such as 

gear ratios for both manual and automatic drive, closing direction, and wiring 

diagram code number. 

f. Verification of actuator torque rating with valve.  

3.03 FIELD TESTS 

A. Field testing shall be in accordance with Section 46 00 00 − Equipment General 

Provisions and with the following additional requirements: 

1. Valve actuators shall be field-tested together with the associated valves. 
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2. Test all valves at the operating pressures at which the particular line will be used. 

3. Test all valves for control operation as directed. 

4. Field testing shall include optimization of opening and closing times of the valves. 

Valve opening and closing times shall be adjusted based on process requirements 

to optimize operation of the valves. Final valve opening and closing times as 

determined by field tests shall be approved by the Engineer prior to final 

acceptance of the system. 

B. Preliminary Field Tests 

1. General: Preliminary field tests shall be conducted prior to start-up and shall 

include a functional check of the entire valve operator system and all system 

components. 

2. Scope: Preliminary field tests shall demonstrate that the valve operator system 

performs according to specifications and that all equipment, valves, controls, 

alarms, interlocks, etc., function properly. 

3. Based on results of preliminary field tests, the Contractor shall make any 

adjustments required to settings, etc., to achieve the required valve closing time 

and operation, as specified or otherwise directed. 

C. Final Field Tests 

1. Final field tests shall be conducted in accordance with the latest revision of AWWA 

C500. 

2. Final field tests shall be conducted simultaneously with the start-up and field 

testing of the associated mechanical systems. 

3. Final field tests shall be conducted for the full range of operating modes and 

conditions specified and as directed by the Engineer. Each of the valves shall be 

tested at minimum, maximum, and normal head/flow conditions, and under all 

specified conditions of opening and closing.  

4. Certification of Equipment Compliance: After the final field tests are completed and 

passed, submit affidavit according to Section 46 00 00 − Equipment and General 

Provisions. 

3.04 WARRANTY 

A. The actuator vendor shall provide extended warranty and service for the first year of 

operation to include review of actuator installation, setup, commissioning and to provide 

a response within to provide troubleshooting, adjusting and/or repair of problems for 1 

year after entering service. 
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END OF SECTION 
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Actuators 

SECTION 40 05 58 

GATE OPERATORS AND ELECTRIC GATE ACTUATORS 

PART 1 – GENERAL 

1.01 THE REQUIREMENT 

A. Equipment shall be provided in accordance with the requirements of Section 46 00 00 – 

Equipment General Provisions and Section 40 05 00 – Basic Mechanical Requirements. 

B. Reference Section 40 06 20 – Process Pipe, Valve, and Gate Schedules for additional 

information on gates and operators/actuators. 

C. The electric gate actuators shall meet the signal requirements described in Section 40 

61 23 – Signal Coordination, Section 40 61 93 – Process Control System and Section 40 

61 96 – Functional Control Descriptions. 

D. Gate operators and electric gate actuators shall be designed to unseat, open or close, 

and seat the gate under the most adverse operating condition to which the gates will be 

subjected.  

E. Operator mounting arrangements shall be as indicated on the Drawings or as directed 

by the manufacturer and/or Engineer. There shall be no mounting restrictions on the 

electric gate operator.  

F. The gate operators and electric actuators shall be the full and undivided responsibility of 

the gate manufacturer in order to ensure complete coordination of the components and 

to provide unit responsibility. 

1.02 SUBMITTALS 

A. The following items shall be submitted in accordance with, or in addition to the submittal 

requirements specified in Section 01 33 00 – Submittal Procedures and Section 46 00 

00 – Equipment General Provisions: 

1. Shop Drawings 

2. O&M Manuals 

3. Certification that the force required to operate all gates is as specified herein. 
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PART 2 – PRODUCTS 

2.01 GENERAL 

A. Electric actuators shall be provided where specified in the Gate Schedules in Section 40 

06 20 – Process Pipe, Valve, and Gate Schedules. Manual operators shall be provided 

on all gates which do not receive electric actuators. 

B. Manual operators and electric actuators shall be mounted on either a floorstand 

(Pedestal) or a benchstand as specified in the Gate Schedules in Section 40 06 20 – 

Process Pipe, Valve, and Gate Schedules and as shown on the Drawings. 

1. Floorstands shall consist of a cast iron pedestal designed to position the input 

shaft or handwheel approximately 36-inches above the operating floor. 

Floorstands shall be of the straight or offset design as specified herein or as 

shown on the Drawings.  

2. Benchstands shall be provided with a rectangular cast iron base machined and 

drilled for mounting purposes. 

C. All operators/actuators shall be provided with a clear, butyrate plastic rising stem cover 

to protect the rising stem from moisture, dirt, and damage. 

1. The stem cover shall not discolor or become opaque for a minimum of five (5) 

years after installation.  

2. "Fully Open" and “Fully Closed" positions shall be marked on each cover with 

mylar labels.  

3. Covers shall be graduated in one (1) inch increments.  

4. The top of the stem cover shall be closed and the bottom shall be designed for 

easy field mounting to the gearbox. 

5. The bottom of the stem cover shall be designed to mount to the gearbox in such a 

way that all moisture is drained out to protect the stem and gearbox. Accumulated 

moisture of any amount on top of the gearbox inside the stem cover is 

unacceptable. 

D. Where indicated in Section 40 06 20 – Process Pipe, Valve and Gate Schedule, provide 

limit switches to indicate end of travel (open and close). Contacts shall be rated for 120 

VAC, and 10 amps. Limit switches shall be normally open, and closed on the indicated 

position. 
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2.02 MANUAL OPERATORS  

A. Manual operators shall be provided by the gate manufacturer. Manual operators shall be 

handwheel or handcrank operated as indicated on the Drawings and specified in the 

Gate Schedule.   

1. Manual operation shall require no greater than a 40 pound pull on the crank or 

handwheel with the specified operating head on the gate. 

2. Manual operators shall be provided with a threaded cast bronze lift nut to engage 

the operating stem. Tapered anti-friction roller or ball thrust bearings shall be 

provided above and below a flange on the operating nut to support both opening 

and closing thrusts. 

3. Lubricating fittings and extensions shall be provided for the lubrication of all gears 

and bearings. 

4. An arrow with the word "open" shall be permanently attached or cast on the 

floorstand, benchstand, or handwheel indicating the direction of rotation to open 

the gate. Unless otherwise noted, all operators shall turn counter-clockwise to 

open. 

5. All sluice gates and slide gates 3 ft. wide and larger shall be crank-operated, 

unless otherwise indicated herein as shown on the Drawings. 

B. Handwheel operators shall be furnished without gear reduction. The removable 

handwheel shall be fabricated steel or cast iron, designed for rough treatment and 

minimum weight. Handwheels shall not be less than 12 inches in diameter. The 

maximum diameter of any handwheel shall not exceed 24 inches. 

C. Crank-operated type manual operators shall have either single or double gear reduction 

depending upon the lifting capacity required.  

1. Crank operators shall be suitable for operation by a portable gate operator.  

2. Gearing shall be steel or cast iron with machine cut teeth designed for smooth 

operation.  

3. The pinion shafts on crank-operated floorstands, either single or double, shall be 

stainless steel, and supported on tapered roller bearings.  

4. All components shall be totally enclosed in a cast iron weather-proof housing with 

cover.  
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5. Positive mechanical seals shall be provided on the operating nut and the pinion 

shafts where they extend from the cast iron case or gear box to retain lubricant 

and to exclude moisture and dirt.  

6. The removable crank shall be cast iron with a revolving brass grip.  

2.03 ELECTRIC GATE ACTUATORS 

A. Electric Actuators shall be open/close service or modulating service as specified in the 

Gate Schedule in Section 40 06 20 – Process Pipe, Valve, and Gate Schedules.  

1. Open/Close (non-modulating) gate actuators shall be IQ series as manufactured 

by Rotork; SA series as manufactured by AUMA; or Series 2000 as manufactured 

by EIM Controls; Type MXa as manufactured by Limitorque; Group 11, 29 or 42 as 

manufactured by Beck, or equal. 

2. Modulating gate actuators shall be Type IQM as manufactured by Rotork, Type 

SAR as manufactured by AUMA, or Series 2000 Futronic as manufactured by EIM 

Controls, Type MXa as manufactured by Limitorque, Group 11, 29 or 42 as 

manufactured by Beck., or equal.  

3. For the purposes of this specification, the products above from EIM controls and 

Beck shall be considered functional equivalents and acceptable alternatives. 

4. Coordinate sizing of each actuator with valve manufacturer, who shall furnish valve 

and associated electric actuator and appurtenances as a unit. 

B. Performance Requirements 

1. The actuators shall be designed for indoor and outdoor service and shall be 

capable of mounting in any position. 

2. Torque capacity of the actuators shall be sufficient to operate the gates with the 

maximum pressure differential, as indicated in the Gate Schedule in Section 40 06 

20 – Process Pipe, Valve, and Gate Schedules, with a safety factor of 1.5. 

Actuators in modulating service will be selected such that the required dynamic 

gate torque is no more than 60% of the electric actuator’s maximum rated 

breakaway of torque.  

3. The electric actuator shall provide for a gate travel speed of 12 inches per minute 

unless otherwise approved by Engineer.  

4. Actuators shall be capable of operating in ambient temperatures ranging from 0 

degrees F – 160 degrees F.  

5. For open/close (non-modulating) actuators, the gearing, motor and contactor shall 

be capable of 60 starts per hour without overheating.  
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6. For modulating actuators, the gearing, motor and contactor shall be capable of 

1200 starts per hour without overheating.  

C. The actuators shall include, in one integral housing, individual compartments for the 

motor, gearing, wiring terminals, and control circuits (including auxiliary switches plus 

position sensing device where required). The terminal compartment shall be separated 

from the inner electrical components of the actuator by means of a watertight seal. The 

inner seal shall protect the motor and all other internal electrical elements of the actuator 

from entrance of moisture and dust when the terminal cover is removed. Double 

cartridge shaft seals shall be provided on the hand wheel and output shafts for 

weatherproof protection. All external fasteners shall be stainless steel. Compartments 

shall be provided with moisture and dust-proof rigid cast covers meeting NEMA 6, 

certified to submergence in 6 ft of water for 30 minutes. Actuators located in classified 

areas shall be suitable for use in Class 1, Division 1, Group D environments.  

D. The actuators shall be provided with externally operable and lockable 480VAC circuit 

breakers integral to the control housing with a separate disconnect switch. 

E. All gearing shall be hardened alloy steel or bronze and shall be rated at twice the output 

torque of the operator and shall be designed to withstand the stall torque of the motor 

without failure. Output drive gearing shall consist of a worm shaft and worm gear pinion 

operating in an oil bath. The worm gear pinion shall be alloy bronze. Worm gear drive 

shall be self-locking to prevent creeping of the gate in an intermediate position. 

Heavy-duty grease shall protect gearing and sealed ball bearings of the main shaft for 

five years without changing. Motor reduction gearing shall be spur or planetary gearing 

and shall allow for field repair and change in gear ratio.   

F. A mechanical dial position indicator shall be furnished to continuously indicate the 

position of the gate at and between the fully open and fully closed positions. The 

indicator shall be driven by gearing driven off of the main worm gear pinion and shall 

operate when the actuator is in either the electrical mode or manual mode.  

G. A handwheel shall be permanently attached for manual operation. A gear assembly shall 

be provided between the handwheel and the worm shaft if required to reduce the force 

necessary to operate the handwheel to less than 40 pounds. A positive declutch 

mechanism shall engage the handwheel when required. When the actuator is set in the 

declutched position for handwheel operation, it shall return automatically to electric 

operation when actuator motor is energized. The handwheel shall not rotate during 

electric operation nor shall a fused motor prevent handwheel operation.  

H. The drive motor shall be specifically designed for actuator service and shall be 

characterized by high starting torque and low inertia.  Motors shall be 460 volts, three 

phase, 60 Hz AC reversible squirrel cage induction type motors and shall be specifically 

designed for modulating service where indicated on the Gate Schedule in Section 40 06 

20 − Process Pipe, Valve, and Gate Schedules. Motors shall be totally enclosed, 

non-ventilated, with NEMA Class F insulation minimum (Class H for modulating 
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actuators) and a maximum continuous temperature rating of 120 degree C (rise plus 

ambient). A 120 VAC space heater shall be provided in the motor compartment. The 

electric motor shall have a time rating of at least 15 minutes at 104ºF (40ºC) or twice the 

gate stroking time, whichever is longer, at an average load of at least 33% of maximum 

gate torque. Motor bearings shall be permanently lubricated by premium lubricant. The 

motor shall have plug and socket electrical connection to facilitate easy removal and 

replacement. The actuator shall include a device to ensure that the motor runs with the 

correct rotation for the required direction of gate travel with either phase sequence of the 

three-phase power supply connected to the actuator. The motor shall include single 

phase protection. A suitable thermal protection device shall be incorporated in the motor 

or motor starter circuits, connected to a tripping device. Fast acting fuses shall be 

provided to protect solid state components. The motor shall be capable of starting 

against the rated load in either the open or close direction when voltage to the motor 

terminals is plus or minus ten (10) percent of nameplate rating 

1. Open/Close actuators shall be furnished with electro-mechanical reversing 

starters.  

2. Modulating actuators shall be furnished with solid state reversing starters utilizing 

thyristors.   

I. Leads from the motor shall be brought to the control circuit (limit switch) compartment 

without external piping or conduit box. An adequately sized space heater shall be 

installed in the control circuit compartment to aid in the prevention of damage resulting in 

from condensation. The following items shall be located in the control circuit 

compartment. 

1. Torque limit switches shall be provided to de-energize the motor control circuit in 

the event of a stall when attempting to unseat a jammed gate and when torque is 

exceeded during gate travel. Each actuator shall have an open direction torque 

switch and a close direction torque switch. The torque switches shall be 

mechanically operated and able to be set in torque units. Torque switches shall be 

calibrated prior to the actuator’s assembly to the gate.  

2. Travel limit switches shall be provided to de-energize the motor control circuit 

when the actuator reaches the limits of travel in the open and close directions. The 

limit switch drive shall be of the counter gear type and “in step’” with the actuator 

output drive at all times in either the electrical or manual mode of operation. A 

minimum of six (6) contacts, three (3) normally open and three (3) normally closed, 

shall be supplied at each end of gate travel. Four (4) additional contacts shall be 

provided to report end of travel or any desired position between ends of travel. 

J. Modulating actuators shall have a position feedback potentiometer mounted directly to 

the gate actuator gearing inside the gearing compartment. The potentiometer shall 

provide a 4-20 mA signal corresponding to gate position. Modulating gate actuators shall 
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be designed to respond to either a 4-20mADC analog signal or a digital pulse signal as 

specified herein or as required to coordinate with the requirements of Division 40. 

1. Modulating gate actuators designed to respond to a 4-20mADC signal shall be 

provided with a gate positioner which shall position the gate proportional to an 

externally generated 4-20mADC signal. The gate positioning control circuitry shall 

position the gate by comparing the command signal with the present gate position 

as indicated by the feedback potentiometer. The positioner shall be field adjustable 

to fail to the “open,” “closed,” or “last” position on loss of 4-20mADC command 

signal. 

2. Modulating gate actuators designed to respond to “pulse” open/close signals shall 

operate the gate during the time the open or close pulse signal is high. Modulating 

actuators designed to respond to “pulse” open/close signals shall have the latching 

circuitry described above for open/close actuators disabled. 

K. The electrical terminals shall be housed in a double sealed terminal compartment 

isolated from the rest of the actuator components. The actuators shall be designed to 

operate from a single 480VAC, 3-phase source. The actuators shall be furnished with 

fuses inside of the terminal compartment. A quantity of two – ¾ inch NPT conduit entries 

shall be furnished.  

L. Actuators shall contain wiring and terminals for the following control functions. All dry 

contacts shall be rated for 5A at 250VAC.  

1. Open, Close, and Stop commands from external dry contacts (utilizing internal 

120VAC power supply) and/or from an external signal of 12V to 120V. The inputs 

for the open, close, stop signals shall be field selectable to be respond to either 

maintained or momentary remote signals. In momentary mode, the actuator shall 

have internal latching circuitry that causes the operator to drive the gate to its limit 

of travel upon receipt of the momentary contact signal unless a stop signal is 

received. 

2. Emergency override input from a normally closed or normally open contact. The 

actuator shall either open or close (field selectable) upon receiving the emergency 

override input. 

3. Remote Local-Off-Remote selector switch, Open/Close pushbuttons, and 

Open/Closed pilot lights for a remote manual control station (see below). The 

remote Local-Off-Remote selector switch and Open/Close pushbuttons shall be a 

dry contact input to the actuator control circuitry. The Open/Closed pilot lights shall 

be powered from the gate actuator control power. 

4. Four (4) unpowered contacts shall be provided which can be selected to indicate 

gate “Opened” and “Closed” position, “Remote” status of the actuator, and fail 

status of the actuator. The fail status contacts shall activate upon motor 

overtemperature and actuator overtorque as a minimum. 
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5. Terminals for 4-20mADC position command and 4-20mADC position feedback as 

described above for modulating actuators. 

M. Local Controls 

1. Actuators shall be furnished with a Local-Off-Remote selector switch; Open, Close, 

and Stop pushbuttons for local control; a red lamp indicating closed and a green 

lamp indicating open. L-O-R switch shall be padlockable in any of the three 

positions. 

a. When the LOR is in the “Local” position, open/close control shall be by the 

open and close pushbuttons on the actuator. The stop push button shall stop 

the actuator travel. 

b. When the LOR is in the “Off” position, the actuator shall not operate. 

c. When the LOR is in the “Remote” position, the actuator shall be controlled by 

remote inputs from the PLC or from the remote manual controls station.  

2. The local controls shall be arranged so that the direction of travel can be reversed 

without the necessity of stopping the actuator. 

N. Remote Manual Control Station 

1. Where indicated in the Gate Schedules in Section 40 06 20 – Process Pipe, Valve, 

and Gate Schedules, manual actuator controls shall be furnished in a separate 

NEMA 4X stainless steel enclosure (NEMA 7 if located in a classified area). 

Manual control station controls shall include Hand–Off-Auto Selector switch; Open, 

Stop, and Close pushbuttons; a red lamp indicating closed and a green lamp 

indicating open.  

a. When the HOA is in the “Hand” position, open/close control shall be by the 

open and close pushbuttons on the remote manual control station. The stop 

push button shall stop actuator travel. 

b. When the HOA is in the “Off” position, the actuator shall not operate. 

c. When the HOA is in the “Auto” position, the actuator shall be controlled by 

remote inputs to the actuator from the PLC. 

PART 3 – EXECUTION 

3.01 MANUFACTURER’S FIELD SERVICES 

A. The services of a qualified manufacturer's technical representative shall be provided in 

accordance with Section 46 00 00 − Equipment General Provisions and shall include the 
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following site visits for electric actuators: 

 

Service 
Number of 

Trips 

Number of 

Days/Trip 

Installation and Testing 1 1 

Startup and Training 1 1 

Services after Startup 1 1 

3.02 INSTALLATION 

A. All gate actuators shall be installed in accordance with the manufacturer's published 

recommendations and the applicable Specification Sections for gates and motor 

controls. 

B. Gate actuators shall be factory coated in accordance with the manufacturer’s standard 

paint system. 

3.03 SHOP TESTING 

A. Shop testing shall be in accordance with Section 46 00 00 − Equipment General 

Provisions and with the following additional requirements: 

1. Conduct a complete functional check of each unit. Correct any deficiencies found 

in shop testing prior to shipment. 

2. Submit written certification that: 

a. Shop tests for the electrical system and all controls were successfully 

conducted; 

b. Electrical system and all controls provide the functions specified and 

required for proper operation of the gate operator system. 

3. Each actuator shall be performance tested and individual test certificates shall be 

supplied free of charge. The test equipment shall simulate each typical gate load 

and the following parameters should be recorded: 

a. Current at maximum torque setting 

b. Torque at maximum torque setting 

c. Flash Test Voltage 

d. Actuator Output Speed or Operating Time 
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e. In addition, the test certificate should record details of specification, such as 

gear ratios for both manual and automatic drive, closing direction, and wiring 

diagram code number. 

f. Verification of actuator torque rating with gate.  

3.04 FIELD TESTS 

A. Field testing shall be in accordance with Section 46 00 00 − Equipment General 

Provisions and with the following additional requirements: 

1. Gate actuators shall be field-tested together with the associated gates. 

2. Perform field tests to check and adjust system components, and to test and adjust 

operation of the overall system, in accordance with Section 46 00 00 − Equipment 

General Provisions. 

a. Preliminary field tests shall be conducted prior to start-up. 

b. Final field tests conducted during start-up.  

3. Preliminary and final field tests shall be conducted at a time approved by the 

Engineer. 

4. Test all gates at the operating pressures at which the particular line will be used. 

5. Test all gates for control operation as directed. 

6. Field testing shall include optimization of opening and closing times of the gates. 

Gate opening and closing times shall be adjusted based on process requirements 

to optimize operation of the gates. Final gate opening and closing times as 

determined by field tests shall be approved by the Engineer prior to final 

acceptance of the system. 

B. Preliminary Field Tests 

1. General: Preliminary field tests shall be conducted prior to start-up and shall 

include a functional check of the entire gate operator system and all system 

components. 

2. Scope: Preliminary field tests shall demonstrate that the gate operator system 

performs according to specifications and that all equipment, gates, controls, 

alarms, interlocks, etc., function properly. 

3. Based on results of preliminary field tests, the Contractor shall make any 

adjustments required to settings, etc., to achieve the required gate closing time 

and operation, as specified or otherwise directed. 
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C. Final Field Tests 

1. Final field tests shall be conducted in accordance with the latest revision of AWWA 

C500. 

2. Final field tests shall be conducted simultaneously with the start-up and field 

testing of the associated mechanical systems. 

3. Final field tests shall be conducted for the full range of operating modes and 

conditions specified and as directed by the Engineer. Each of the gates shall be 

tested at minimum, maximum, and normal head/flow conditions, and under all 

specified conditions of opening and closing.  

4. Certification of Equipment Compliance: After the final field tests are completed and 

passed, submit affidavit according to Section 46 00 00 − Equipment General 

Provisions. 

END OF SECTION
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SECTION 40 05 59 

STOP PLATES AND STOP LOGS 

PART 1 – GENERAL 

1.01 THE REQUIREMENT 

A. The Contractor shall furnish and install all stop logs complete with all accessories, 

special tools, spare parts, mountings, anchor bolts and other appurtenances as specified 

herein, as shown on the Drawings, and as required for a complete and operating 

installation. 

B. Equipment shall be provided in accordance with the requirements of Section 46 00 00 – 

Equipment General Provisions and Section 40 05 00 – Basic Mechanical Requirements. 

C. Locations, dimensions, design criteria, number required, etc. for stop logs are indicated 

in the appropriate Schedule in Section 40 06 20 – Process Pipe, Valve, and Gate 

Schedules. 

D. All materials in contact with process water shall be compliant with NSF 61. 

1.02 WARRANTY AND GUARANTEE 

A. Warranty and Guarantee shall be as specified in Section 46 00 00 – Equipment General 

Provisions with the exception that the warranty period shall be for two (2) years from 

substantial completion. 

1.03 SUBMITTALS 

A. Submittals shall be in accordance with Section 01 33 00 – Submittal Procedures.  

PART 2 – PRODUCTS 

2.01 GENERAL  

A. Subject to compliance with the Specifications provide products manufactured by Whipps, 

Inc., Rodney Hunt Company, Fontaine Aquanox, or approved equal. 

B. Liberal safety factors shall be used in the design of all of the equipment. Working 

stresses shall not exceed the lower value of: One-third of the yield strength, or one-fifth 

of the ultimate strength of the material. The plates and appurtenances shall be designed 

for installation in the structures shown on the Drawings.  

0
6

1
7

1
3
 

La
st

 M
od

ifi
ed

: 0
2/

28
/2

02
4 

at
 1

0:
41

A
M

 E
S

T



 

90398-004/February 2024 40 05 59-2  Stop Plates and Stop Logs 

2.02 STOP LOGS 

A. Stop logs shall be fabricated aluminum with thickness and reinforcement as required for 

the head conditions in the stop log schedule. The stop log supplier shall be responsible 

for sizing the stop logs and the stop log frames. 

B. The stop log frames shall be of extruded aluminum surface mount with construction 

similar to aluminum stop plate frames. Each stop log section shall be sized for ease of 

handling and be fitted with a resilient seal along the bottom and sides to make a tight 

seal between stop logs, between stop log and bottom of channel, and between stop log 

and stop log frame. 

C. The stop log frame shall have resilient seals on each side to make a tight seal between 

the stop log and frame. The stop log and frame design shall accommodate head on 

either side of the stop logs when placed in the channel. Stop logs shall be placed and 

removed by means of a stop log lifter which fits into the same frame guides. A latching 

device on the lifter shall be provided for engaging and disengaging the stop logs. 

Latching device shall be operable from top slab position. 

D. Provide stainless steel cable of sufficient length to facilitate installation and removal of all 

stop logs.  

E. Stop Log Lifter 

1. A stop log lifter shall be furnished which is designed to place and remove the stop 

logs. 

2. The lifter shall be constructed of aluminum or stainless steel and shall be provided 

with a latching device which allows the lifter to be hoisted out of the guides after 

lowering the stop log into the seated position without the need to manually detach 

it. 

3. The lifter, latching device, and plate-mounted lugs shall be designed with ample 

safety factors to securely support the weight of the plate when being hoisted. 

F. The stop log system shall be as manufactured by Whipps, Inc., Rodney Hunt Company, 

Fontaine Aquanox, or approved equal. Contractor shall provide stop log frames at all 

locations as indicated on the Drawings. Provide one stop log lifter and cables for each 

channel configuration indicated.  

G. Manufacturer maximum guaranteed leakage shall be 0.1 gallons per minute per linear 

foot of seal length. 

H. All component parts shall be protected from corrosion caused by dissimilar metals. 

0
6

1
7

1
3
 

La
st

 M
od

ifi
ed

: 0
2/

28
/2

02
4 

at
 1

0:
41

A
M

 E
S

T



 

90398-004/February 2024 40 05 59-3  Stop Plates and Stop Logs 

I. Materials of construction for stop logs, guides, frames, and all appurtenances shall be as 

specified in Division 05 - Metals. All bolts, fasteners, and hardware shall be constructed 

of 316 stainless steel in accordance with ASTM A276. 

2.03 STOP LOG STORAGE 

A. The manufacturer shall provide a freestanding storage rack for the stop logs. The 

storage rack shall be provided with locking wheels.  

2.04 SPARE PARTS 

A. Two spare stop logs shall be supplied.  Other spare parts required to assure normal 

running and maintenance for a period of 1 year shall be supplied as recommended by 

the manufacturer. 

PART 3 – EXECUTION 

3.01 MANUFACTURER’S FIELD SERVICES 

A. The services of a qualified manufacturer's technical representative shall be provided in 

accordance with Section 46 00 00 − Equipment General Provisions and shall include the 

following site visits for electric actuators: 

 

Service 
Number of 

Trips 

Number of 

Days/Trip 

Installation and Testing 1 1 

Startup and Training 1 1 

Services after Startup 1 1 

3.02 INSTALLATION AND TESTING 

A. Stop logs shall be fully installed and removed in each stop log frame to ensure that they 

operate freely and to demonstrate operation of the stop log lifter. The stop logs shall be 

checked for manufacturer’s guaranteed leakage. 

B. The Contractor shall examine the locations of the stop log planks to verify all pertinent 

dimensions prior to fabrication of the stop log planks.   

C. The Contractor shall have full responsibility for the proper fit of the furnished stop log 

planks at the locations designated on the Contract Drawings. 

D. All stop logs shall be certified that at the operating head conditions indicated in Section 

40 06 20 – Process Pipe, Valve, and Gate Schedules, leakage shall not exceed 0.1 

gallon per minute per linear feet of seal perimeter at the design operating head. 
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END OF SECTION 
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SECTION 40 05 59.23 

FABRICATED STAINLESS-STEEL SLIDE GATES 

PART 1 – GENERAL 

1.01 THE REQUIREMENT 

A. The Contractor shall furnish and install all fabricated stainless-steel slide gates complete 

with all accessories, special tools, spare parts, mountings, anchor bolts and other 

appurtenances as specified herein, as shown on the Drawings, and as required for a 

complete and operating installation. The gates and appurtenances shall be supplied in 

accordance with the latest edition of ANSI/AWWA C561 Fabricated Stainless-Steel Slide 

Gates, except as modified herein. Leakage shall not exceed 0.05 gallon per minute per 

foot of wet perimeter, which is half the allowable leakage rate listed in the latest revision 

of AWWA C561.  

B. Equipment shall be provided in accordance with the requirements of Section 46 00 00 − 

Equipment General Provisions and Section 40 05 00 − Basic Mechanical Requirements. 

C. Refer to Section 40 06 20 − Process Pipe, Valve, and Gate Schedules for further detail 

on gate location, dimensions, design criteria, number required, etc. 

D. Manual and electric gate actuators (operators) shall be as specified in Section 40 05 58 

− Gate Operators and Electric Gate Actuators.  

E. The Contractor shall coordinate all details, locations, clearances, and other conditions 

with the various equipment suppliers, so that the gates function as part of a complete 

system. 

1.02 WARRANTY 

A. Warranty shall be as specified in Section 46 00 00 − Equipment General Provisions.  

1.03 SUBMITTALS 

A. The following items shall be submitted with the Shop Drawings, in accordance with or in 

addition to, the submittal requirements specified in Section 01 33 00 − Submittal 

Procedures and Section 46 00 00 − Equipment General Provisions:  

1. Shop drawings showing dimensions, general construction, and materials used for 

all parts of the gate and gate appurtenances. These drawings shall include 

sufficient detail to determine if the proposed equipment meets the requirements 

specified herein and must include individual drawings for each typical gate to be 

provided. 
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2. Certification that submitted gates are in accordance with the latest edition of 

AWWA C561, except as modified herein. 

3. Design calculations demonstrating anchor bolt sizing and spacing in compliance 

with AWWA C561. 

PART 2 – PRODUCTS 

2.01 GENERAL  

A. Subject to compliance with the Specifications, provide products manufactured by RW 

Gate Company, Waco, Whipps, or approved equal. The same manufacturer shall furnish 

all fabricated stainless-steel slide gate assemblies.  

B. The gates and appurtenances shall be designed for installation in the structures shown 

on the Drawings.  

C. Gates shall be configured as self-contained or non-self-contained and shall be designed 

to mount directly to concrete (surface mounted or embedded), as indicated in Section 40 

06 20 − Process Pipe, Valve, and Gate Schedules. 

D. Gates shall be either submerged or free surface gates as indicated in Section 40 06 20 − 

Process Pipe, Valve, and Gate Schedules. 

1. Submerged gates shall be sealed on all 4 sides. 

2. Free surface gates shall be sealed on the bottom and both sides. 

E. Gates shall be either flush bottom or conventional closure as shown on the Drawings. 

F. Gate actuator shall be as identified in Section 40 06 20 − Process Pipe, Valve, and Gate 

Schedules. 

G. Stainless-steel nameplates shall be permanently attached to each pedestal (floor stand), 

yoke (bench), or torque tube (bench stand), indicating gate invert elevation, the Owner’s 

gate tag number per Section 40 06 20 − Process Pipe, Valve, and Gate Schedules, and 

the Manufacturer’s identification number. 

2.02 FRAME AND GUIDES 

A. The guides shall be integral with the frame. The frame assembly, including the guide 

members, invert member, and yoke member, shall be constructed of formed stainless 

steel plate with a minimum thickness of ¼-inch.  

B. Flush-bottom closure type gates shall have a replaceable compressible resilient seal 

attached to the invert member of the frame. The seal shall be held in place with a 

retainer bar or molded into the frame invert. Designs that require the invert seal to be 

mounted on the slide shall not be allowed. 
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C. The guides shall be provided with holes for anchor bolts at a maximum spacing of 18-

inches. 

2.03 SLIDE 

A. The slide (disc) shall be stainless-steel plate reinforced with structural shapes of the 

same alloy welded to the plate. 

B. Slide deflection shall not exceed 1/720 of gate width at maximum design head, or 1/16 

in., whichever is less.  

2.04 ACTUATOR SUPPORT/MOUNTING 

A. Self-contained gates shall be provided with a yoke machined to receive either a base-

plate or torque tube for actuator mounting. The yoke shall be formed by two (2) angles or 

channels welded at the top of the guides to provide a one (1) piece rigid frame. The 

arrangement of the yoke shall be such that the stem and slide can be removed without 

disconnecting the yoke. At maximum operating load, yoke deflection shall not exceed 

1/720 of gate width, or a maximum of ¼-inch, whichever is less. 

B. Non-self-contained gates shall have a pedestal mounted to a reinforced concrete slab or 

reinforced concrete haunch, aligned with the gate stem.   

2.05 STEMS AND STEM GUIDES 

A. Unless otherwise indicated on the Drawings or Gate Schedule, all gates shall be rising 

stem. 

B. Operating stems shall be designed to transmit in compression at least 2-1/2 times the 

rated output of the operating mechanism with a 40-pound effort on the crank or 

handwheel, or 2 times the stalled motor torque of the electric actuator, whichever is 

greater. 

C. Stem design calculations shall use the stem minor diameter for calculating stem cross 

sectional area and stresses due to compression and tension loads. 

D. Keys or pins shall be stainless steel materials matching the alloy of the gate stem. All 

threaded and keyed couplings of the same size shall be interchangeable. 

E. Gates wider than 48 inches and having a width greater than twice the height shall have 

dual stems. Any gates not meeting these criteria shall have a single stem unless 

otherwise designated in Section 40 06 20 – Process Pipe, Valve, and Gate Schedules. 

Dual stem gates shall be equipped with two lifting mechanisms connected with a 

jackshaft for synchronization. The jackshaft shall be constructed of the same material as 

the stems. 

La
st

 M
od

ifi
ed

: 0
2/

28
/2

02
4 

at
 1

0:
41

A
M

 E
S

T



 

90398-004/February 2024 40 05 59.23-4  Fabricated Stainless-Steel Slide Gates 

F. Stem guides shall be adjustable in two directions and shall be placed according to 

Manufacturer’s recommendation, but in no case shall spacing exceed 10 feet on center. 

In addition, stem slenderness ratio (l/r) shall not be greater than 200. 

G. Rising stem gates shall be provided with an adjustable stop collar on the stem above 

and below the actuator lift nut. Collars below the nut shall not be required for self-

contained gates where the frame height equals the gate height plus the range of travel of 

the slide. 

2.06 MATERIALS 

A. Materials for gates shall conform to the following specifications: 

 

Frame Assembly Yoke, and Retainers Stainless Steel, Type 316L, ASTM A240 

Slide and Stiffeners Stainless Steel, Type 316L, ASTM A240 

Stem and Anchor Studs Stainless Steel, Type 316, ASTM A276 

Stem Couplings and Stop Collars Stainless Steel, Type 316, ASTM A276 

or Bronze, ASTM B584 (UNS C87200 or C87300) 

Fasteners and Nuts Stainless Steel, Type 316, ASTM F593/F594 or ASTM A276 

Invert Resilient Seal Neoprene or EPDM, ASTM D-2000 

Gate Seat/Seals and Facing UHMW Polyethylene, ASTM D4020 

Non-Rising Stem Thrust Nuts Bronze, ASTM B584 (UNS C87200 or C87300) 

or Bronze ASTM B505 (UNS C95800) 

Actuator Lift Nuts Bronze, ASTM B584 (UNS C86300 or C86500) 

or Bronze ASTM B505 (UNS C95800) 

Pedestal and Actuator Wall Brackets Stainless Steel, Type 316L, ASTM A276 

Actuator Housing Cast Aluminum or Ductile Iron 

Stem Guide Brackets Stainless Steel, Type 316L, ASTM A276 

Stem Guide Bushings UHMW Polyethylene, ASTM D4020 

PART 3 – EXECUTION 

3.01 MANUFACTURER’S FIELD SERVICES 

A. The services of a qualified manufacturer's technical representative shall be provided in 

accordance with Section 46 00 00 – Equipment General Provisions and shall include the 

following site visits for each series of gates: 

 

Service 
Number of 

Trips 

Number of 

Days/Trip 

Installation and Testing 1 4 

Startup and Training 1 3 

Services after Startup 1 1 
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3.02 INSTALLATION AND TESTING 

A. Installation - The gates shall be set carefully in the locations shown on the Drawings in 

accordance with the installation manual furnished by the gate manufacturer.  

1. The stems shall be provided with wall-mounted guides where required.  

2. All gates shall be operated and tested to assure proper installation. 

B. Concrete Surface Mounting/Grouting – once gate has been properly anchored per 

manufacturer’s requirements, gate shall be formed and grouted with flowable non-shrink 

grout per Section 03 60 00 – Grout to fill all voids between gate frame and wall. Dry 

packing of grout shall not be considered acceptable. 

C. Testing - The completely assembled and installed gates shall be inspected for proper 

seating.  

1. The gate slide shall be fully opened and closed in its guide system to ensure that it 

operates freely.  

2. Pedestals shall be shop-operated to ensure proper assembly and operation. 

D. All gates shall be certified that at the operating head conditions indicated on the Gate 

Schedule, leakage shall not exceed 0.05 gallon per minute per foot of wet perimeter. 

3.03 PAINTING 

A. All ferrous parts, except stainless steel, of the gates and stem guides shall be blast-

cleaned and painted in accordance with Section 09 91 00 − Painting.  

B. All machined iron surfaces, including drilled and tapped holes, shall be coated with a 

protective grease.  

C. The surfaces of the wall thimbles in contact with concrete shall remain uncoated. 

END OF SECTION
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SECTION 40 05 62 

PLUG VALVES 

PART 1 – GENERAL 

1.01 THE REQUIREMENT 

A. Reference Section 40 05 00 − Basic Mechanical Requirements. 

B. Reference Section 40 05 57 − Valve Operators and Electric Valve Operators 

1.02 SUBMITTALS 

A. As required in Section 40 05 51 – Valves General, and Section 01 33 00 – Submittal 

Procedures. 

B. The Contractor shall furnish to the Owner, through the Engineer, a Performance 

Affidavit, utilizing the format specified in Section 46 00 00 − Equipment General 

Provisions.  

C. Performance tests shall be conducted in accordance with the latest revision of AWWA 

C517 and affidavits shall conform to the requirements of the Specifications. 

PART 2 – PRODUCTS 

2.01 ECCENTRIC PLUG VALVES 

A. GENERAL 

1. Plug valves shall be of the non-lubricated, eccentric seating plug type with 

synthetic rubber-faced plugs as manufactured by DeZurik Company, Clow, Val-

Matic, or equal.  

2. All valves shall be provided with limit stops and rotate 90º from fully-open to fully-

shut.  

3. The minimum working pressure for all valves shall be 150 psi, and the test 

pressure shall be at least 270 psi for valves up through 12-inch and at least 230 

psi for valves 14-inch and larger.  

4. Valve body shall be epoxy coated ductile iron, cast iron or semi-steel, unless 

specified otherwise, and coated as specified herein.  
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5. Seats shall have a welded overlay of one-half inch wide 90 percent pure nickel and 

machined to a finish containing no stress cracks. Minimum overlay thickness shall 

be one-eighth inch.  The plug shall contact only the raised nickel seat surface.  

6. Plug facings shall be of Nitrile Butadiene and completely suitable for use with 

drinking water. 

7. The shaft seal shall be V-Type with minimum four sealing rings and a follower ring. 

Stuffing box shall be designed with a space between the bonnet and actuator so 

that packing can be inspected, adjusted, and replaced without removing the valve 

actuator.  

8. Bearings shall be sleeve type with the following materials. 

a. Sizes 4 – 18 inch: Sintered, oil impregnated, permanently lubricated type 

316 stainless steel. 

b. Sizes 20 – 36 inch: ASTM A743 Grade CF8M. 

c. Greater than 36 inch: Upper and lower plug journals fitted with ASTM A240 

Type 316 stainless steel, with body bearings of ASTM B30, Alloy C95400 

aluminum bronze. 

9. Provide PTFE ring on the shaft between plug and body to serve as a thrust 

bearing and grit excluder.  

10. All buried valves shall have mechanical joint ends (unless otherwise shown), 

conforming to ANSI A21.11 (AWWA C 111), and shall be operated with a standard 

AWWA 2-inch square nut through a totally enclosed worm gear actuator. Valve 

boxes shall be installed with all buried plug valves and shall be as specified herein. 

11. Unless otherwise shown, all exposed valves 4-inches in diameter and larger shall 

have flanged ends conforming to ANSI B16.1-125/150-pound standard with 

face-to-face dimensions of standard plug valves. Valves smaller than 4-inches in 

diameter shall have screwed ends, unless otherwise noted. 

12. Valves 8-inches in diameter and larger shall be handwheel or floorstand-operated 

where required or indicated on the Drawings through totally enclosed worm gear 

actuators, unless otherwise specified or shown on the Drawings. Valves 6-inches 

in diameter and smaller shall have lever operators, unless otherwise specified or 

noted on the Drawings. Manual operators for plug valves mounted above 6 feet 

from the operating floor shall be equipped with worm gear chainwheel actuators. 

13. The manufacturer shall certify that the plug valves are capable of operating in 

continuous duty service under the specified pressures and flow conditions. 
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14. Each valve shall by hydrostatically tested and tested for bubble tightness after the 

operator has been mounted and adjusted. Copies of the hydrostatic and leakage 

test certification and certification of conformance shall be submitted to the 

Engineer prior to shipment. 

15. All internal and external ferrous components and surfaces of the valves, with the 

exception of stainless steel and finished or bearing surfaces, shall be shop painted 

with two coats (10 mils min. dry film thickness) of the manufacturer's premium 

epoxy for corrosion resistance. Damaged surfaces shall be repaired in accordance 

with the manufacturer's recommendations. 

16. Valves installed in potable water applications and where specified shall be 

NSF/ANSI 372 certified lead-free and NSF/ANSI 61 certified for drinking water. 

17. Valves 20 inches and smaller shall have a port area equal to at least 80 percent of 

the full pipe area; port areas of larger valves shall equal or exceed 100 percent of 

the full pipe area. 

B. FULL PORT VALVE (PV-FP) 

1. Port shall be rectangular shaped cross section designed to seat with a cylindrical 

plug.  Port cross-sectional area shall be equal to or greater than the cross-

sectional area of the upstream pipe. 

2. The flow passage through the valve body shall have a cross-sectional area equal 

to or greater than the cross-sectional area of the upstream pipe at any point along 

the valve flow axis. 

3. Plug shall have a cylindrical seating surface and eccentrically offset from the 

center of the shaft.  Plug shall not contact seat until at least 90 percent closed. 

C. PARTIAL PORT VALVE (PV-PP) 

1. Port shall be rectangular shaped cross section designed to seat with a cylindrical 

plug.   

2. Plug shall have a cylindrical seating surface and eccentrically offset from the 

center of the shaft.  Plug shall not contact seat until at least 90 percent closed. 

PART 3 – INSTALLATION 

A. Install in accordance with the manufacturer’s recommendations. 

B. In applications with suspended solids in the liquid or for dirty gases: 

1. Vertical pipelines: Install valve with the seat end at the top. 
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2. Horizontal pipelines: Install valve so plug rotates upwards when opening.  Higher 

pressure side of the valve, when closed, shall be on the valve end opposite of the 

seat. 

C. In applications with clean liquids or gases install the valve with the higher-pressure side 

of the valve, when closed, on the opposite end of the valve from the seat. 

END OF SECTION 
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SECTION 40 05 63 

BALL VALVES 

PART 1 – GENERAL 

1.01 THE REQUIREMENT 

A. Valves required for chemical service shall be constructed of materials suitable for the 

intended service. 

1.02 SUBMITTALS 

A. As required in Section 40 05 51 – Valves General, and Section 01 33 00 – Submittal 

Procedures. 

B. The Contractor shall furnish to the Owner, through the Engineer, a Performance 

Affidavit, utilizing the format specified in Section 46 00 00 − Equipment General 

Provisions.  

C. Performance tests shall be conducted in accordance with the latest revision of AWWA 

C507 and affidavits shall conform to the requirements of the Specifications. 

1.03 RELATED SECTIOMNS 

A. Section 40 05 00 - Basic Mechanical Requirements. 

B. Section 40 05 57 - Valve Operators and Electric Valve Operators 

C. Section 46 00 00 – Equipment General Provisions 

PART 2 – PRODUCTS 

2.01 BALL VALVES (WATER SERVICE) (BLV-MS) 

A. Ball valves (water service) shall be of the full port, single seated, metal to metal seated, 

tight-closing type conforming to the latest revision of AWWA C507 Specifications. The 

manufacturer shall have a minimum of 5 years of experience in manufacturing ball 

valves of the sizes required in accordance with AWWA C507 Specifications. All ball 

valves shall be the product of one manufacturer. Ball valves shall be manufactured by 

DeZurik., Emerson, Flowserve, or equal.  

B. Each valve shall be performance and leak tested as specified in AWWA C507 revised as 

follows: In addition to the testing requirements of AWWA C507, each ball valve shall be 

thoroughly cleaned and opened and closed at least three (3) times prior to testing. 

Certified copies of the test results shall be submitted to the Engineer for approval prior to 

shipment of the valve. 
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C. Ball valves shall be AWWA Class 150, unless otherwise indicated in the valve 

schedules, design with flanged ends, and installed as shown on the Drawings. 

D. The valve body shall be constructed of epoxy coated cast iron conforming to ASTM A 

48, Class 35, with a full, unrestricted circular inlet and outlet, with nominal opening 

diameter equal to the rated size of the valve. Each valve body shall be provided with 

flanged ends conforming in diameter and drilling to ANSI B16.1, Class 125. All flanges 

shall be flat faced and finished to true plan surfaces within a tolerance limit of 0.005 inch. 

Each flange face shall be perpendicular to the longitudinal axis of the valve within a 

maximum angular variation tolerance of 0.002 inch per foot of flange diameter. Flange 

faces shall have concentric or spiral serrated finish. The body trunnions shall be fitted 

with ample sized bronze bearings of sufficient difference in hardness from the plug 

bearings to eliminate seizing and galling. Bearing pressure shall not exceed 1500 psi at 

full differential pressure of 150 psi. Valve designs employing teflon coated or other 

non-metallic material will not be acceptable. Bearings shall be machined in accurate 

alignment for reception of the plug trunnions. 

E. The body shall provide rigid means for supporting the valve operating mechanism 

without the necessity of additional supports and shall be of such design that it shall be 

capable of receiving the complete plug sub assembly. The valve body shall have integral 

hubs for housing shaft bearings and seals.  

F. The body shall have a rigidly attached metal seat. The body seat shall be Monel (Alloy 

400) and shall be machined, ground, and polished for contact with the stainless steel 

seat mounted on the plug. 

G. There shall be two (2) pipe connections, one for an air vent and the other for drain. 

H. The plug shall be constructed of epoxy coated cast iron conforming to ASTM A48, Class 

35, with a full unobstructed, circular waterway with a diameter equal to the rated size of 

the valve. It shall have trunnion supports cast integral on the axis of rotation. An 

extension of one trunnion, called the operating shaft, shall pass through a shaft seal 

chamber, and connect to the valve operation mechanism. 

I. The plug shall have a stainless steel seat conforming to ASTM A276, Type 304, 

mounted thereon which shall properly align with the body seat when the valve is in the 

closed position. The surfaces of the seat ring shall be spherically generated and shall be 

machined, ground, and polished for contact with the body seat. 

J. The plug trunnions shall be fitted with bronze bearings of sufficient difference in 

hardness from the body bushings to eliminate seizing and galling. 

K. Bearing pressure shall not exceed 1500 psi at full differential pressure of 150 psi. Valve 

designs employing Teflon coated or other non-metallic bearing material will not be 

acceptable. 

L. Valve shafts shall be integral with the plug and shall connect the plug to the torque unit. 

The shaft shall be of chrome Molybdenum Steel (ASTM A 322 Grade 4140) with hard 

La
st

 M
od

ifi
ed

: 0
2/

28
/2

02
4 

at
 1

0:
41

A
M

 E
S

T



 

90398-004/February 2024 40 05 63-3  Ball Valves 

chrome plate through the seal chamber suitably sized to transmit the torques required to 

operate the valves under the conditions listed in the valve schedule with appropriate 

safety factor. Shafts shall be securely attached to valve plug by means of conservatively 

sized corrosion resistant taper pins, threaded at one end and secured with lockwashers 

and nuts (i.e.: mechanically attached). Provide Oring seal on taper pin if required to 

prevent leakage. Shaft key shall be constructed of corrosion resistant material. 

M. Shaft bearings shall be contained in the integral hubs of the valve body and shall be 

permanently self lubricated, corrosion resistant, sleeve type of heavy-duty bronze. The 

valve assembly shall be furnished with a factory set thrust bearing designed to center 

the valve plug in the valve seat at all times. End cover bolts shall be of stainless steel 

construction. 

N. A shaft seal shall be provided of the type utilizing a plug shaft stuffing box, four (4) "O" 

ring seals, a bronze retainer, and a corrosion resistant steel lock ring. The "O" ring 

material shall be BUNA-N rubber, as intended for use with potable water or wastewater. 

Valves shall be NSF/ANSI 61 certified materials. 

O. Manual operators for ball valves 18-inches in diameter or larger shall be the worm gear 

or travelling nut type conforming to AWWA C507. Manual operators for ball valves 

mounted above 6 feet from the operating floor shall be equipped with worm gear 

chainwheel actuators. Operators shall be equipped with adjustable AWWA limit stops 

and shall require a minimum of 15 turns for 90 degrees or full stem valve travel. The 

capacity of the manual operator shall be adequate to drive the valve under the 

differential pressure of 150 psi and maximum anticipated flow, unless otherwise 

indicated in the appropriate valve schedule. Electric motor operators shall be as 

specified elsewhere in Section 40 05 57. 

P. The torque unit (valve operating mechanism) shall be of the traveling-nut type and shall 

be the product of the valve manufacturer. The assembly shall be mounted and attached 

to the valve body. The torque unit shall be designed to accept a manual, cylinder, or 

electric motor actuator. The torque unit housing shall employ the following: 

1. A traveling crosshead to impart positive rotary movement to the plug which will 

move transversely to the valve shaft. 

2. A cylinder piston rod or stainless steel Type 416 threaded leadscrew (reach rod or 

stem) with the crosshead directly attached thereto. 

3. A rotator lever (of cast steel construction). 

4. A matched set of interconnecting links (of cast steel construction) connecting the 

traveling crosshead to the rotator lever. 

Q. The traveling crosshead shall be confined to permit linear motion only and to prevent it 

from any tendency to rotate due to linkage reaction. A plug shaft support bearing shall 

be supplied on the cover. 
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R. The torque unit shall be so designed that during the first 50 percent of stroke in closing 

the flow area is reduced by approximately 81 percent. The remaining 19 percent of flow 

area shall be gradually reduced to a complete shutoff throughout the last 50 percent of 

the closing stroke. 

S. The torque unit shall be totally enclosed in a suitable housing with a removable cover 

and shall be capable of being inspected, lubricated, adjusted, and repaired without 

interfering with or removing the valve from the line and shall be permanently lubricated. 

All parts shall be of first class workmanship, easily replaceable and manufactured of the 

best materials suited for the purpose. All parts subject to rubbing shall be of significantly 

different hardness to prevent galling and shall be sized to result in a maximum bearing 

stress at full load of 2,000 psi. The main shaft shall be replaceable without removing the 

torque unit housing and while the valve is in the line under pressure. 

T. The manufacturer shall certify that the ball valves are capable of operating in continuous 

duty service under these pressures and flow conditions. 

U. Each valve shall be hydrostatically tested and tested for bubble tightness after the 

operator has been mounted and adjusted. Copies of the hydrostatic and leakage test 

certification and certification of conformance shall be submitted to the Engineer prior to 

shipment. 

V. All internal and external ferrous components and surfaces of the valves, with the 

exception of stainless steel and finished or bearing surfaces, shall be shop painted with 

two coats (10 mils min. dry film thickness) of the manufacturer's premium epoxy for 

corrosion resistance. Damaged surfaces shall be repaired in accordance with the 

manufacturer's recommendations. 

2.02 BALL VALVES (THREADED STAINLESS STEEL)  

A. Two-Piece Stainless Steel Body (BLV-2S) 

1. 3-Inch and Smaller 

a. Threaded ends, 2-piece, full port, stainless steel design manufactured to 

MSS SP-110. 

b. Blow-out proof stem, RPTFE stem bearing, two position locking vinyl grip 

stainless steel lever operator, compression controlled RPTFE body seals, 

and adjustable multi-piece PTFE “V” style packing. 

c. Rated for 1000 psi CWP. 

B. Three-Piece Stainless Steel Body (BLV-3S) 

1. 2-Inch and Smaller 

La
st

 M
od

ifi
ed

: 0
2/

28
/2

02
4 

at
 1

0:
41

A
M

 E
S

T



 

90398-004/February 2024 40 05 63-5  Ball Valves 

a. Threaded ends, 3-piece, full port, stainless steel design manufactured to 

MSS SP-110.b. Blow-out proof stem, two position locking vinyl grip 

stainless steel lever operator, compression controlled RPTFE gaskets, and 

adjustable multi-piece PTFE “V” style packing. 

b. Rated for 1500 psi CWP. 

PART 3 – EXECUTION (NOT USED) 

END OF SECTION
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SECTION 40 05 64 

BUTTERFLY VALVES 

PART 1 – GENERAL 

1.01 THE REQUIREMENT 

A. Reference Section 40 05 00 − Basic Mechanical Requirements. 

B. Reference Section 40 05 57 − Valve Operators and Electric Valve Operators. 

C. Reference Section 46 00 00 − Equipment General Provisions. 

PART 2 – PRODUCTS 

2.01 BUTTERFLY VALVES (WATER SERVICE) 

A. Butterfly valves (water service) shall be of the rubber-seated, tight-closing type 

conforming to the latest revision of AWWA C504. The manufacturer shall have a 

minimum of 5 years of experience in manufacturing butterfly valves of the sizes required 

in accordance with AWWA C504. All butterfly valves shall be the product of one 

manufacturer. Butterfly valves shall be as manufactured by Pratt, Mueller Co., DeZurik, 

GA Industries, or equal. Each valve shall be performance and leak tested as specified in 

AWWA C504 revised as follows: In addition to the testing requirements of AWWA C504, 

each butterfly valve shall be thoroughly cleaned and opened and closed at least three 

(3) times prior to testing. Certified copies of the test results shall be submitted to the 

Engineer for approval prior to shipment of the valve. 

B. Butterfly valves shall be Class 150B, unless otherwise indicated in the valve schedules, 

and of the short body design with mechanical joint or flanged ends, as shown on the 

Drawings. 

C. Valve bodies shall be epoxy coated cast iron conforming to ASTM A-126, Grade B, 

ASTM A-48, Class 40 or Ductile Iron ASTM A536, Grade 65-45-12. Where required to 

meet design operating conditions, valve bodies shall be manufactured of higher strength 

materials. Valve bodies shall have integral hubs for housing shaft bearings and seals. 

D. Butterfly valves shall be of the concentric or eccentric shaft types. Valve discs shall be 

constructed of epoxy coated ductile iron, ASTM A536, Grade 65-45-12. Discs shall 

provide a full 360 degree seating surface with no external ribs transverse to flow, and 

shall comply with the latest revision of AWWA C504. The valve manufacturer shall 

furnish Shop Drawings which include end clearance dimensions when the disc is in the 

fully open position. 

E. The resilient valve seat shall be synthetic rubber designed to seat against a pressure 

differential of 150 psi on either side of the valve, unless otherwise indicated. The resilient 
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seat shall be mechanically attached to the valve disc or valve body. Any required seat 

attachment hardware shall be stainless steel. The resilient seat shall be capable of being 

adjusted or replaced in the field without moving the valve disc along the shaft axis or 

removing the valve from the line. The mating seat surface shall be stainless steel or 

monel. 

1. The seats shall be factory tested as per AWWA C504 at a test pressure of 150 

psig, unless otherwise indicated, and post adjusted for differential pressures 

indicated herein. 

F. Valve shafts shall be one-piece or two-piece units of stainless steel construction suitably 

sized to transmit the torques required to operate the valves under the conditions listed in 

the valve schedule with appropriate safety factor. Shafts shall be securely attached to 

valve disc by means of conservatively sized corrosion-resistant taper pins, threaded at 

one end and secured with lockwashers and nuts (i.e.: mechanically attached). Provide 

O-ring seal on taper pin if required to prevent leakage. Shaft key shall be constructed of 

corrosion-resistant material. 

G. Shaft bearings shall be contained in the integral hubs of the valve body and shall be the 

permanently self-lubricated, corrosion resistant, sleeve type of teflon or heavy-duty 

bronze. The valve assembly shall be furnished with a factory set two-way thrust bearing 

designed to center the valve disc in the valve seat at all times. End cover bolts shall be 

of stainless steel construction. 

H. The shaft seal shall be either the bronze cartridge type with at least two O-rings, 

monolithic V-Type, U-Cup Type, or pull down packing type. If monolithic V-Type, U-Cup 

Type, or pull down packings are utilized, it shall be self-adjusting, self-compensating 

type. Butterfly valves with pull down packings shall be designed with an extension 

bonnet so that repacking can be done without removal of the actuator. For buried valves 

with pull down packing the packing gland cover assembly shall be heavy duty, soil and 

water resistant. Stuffing boxes for pull down packing shall have a depth sufficient to 

accept at least four rings of self-compensating type packing specifically selected for the 

operating pressures to be encountered. Stuffing box bolts, studs and nuts shall be 

stainless steel. 

I. The "O" ring type shaft seal shall be contained in a removable bronze cartridge. The 

bronze cartridge shall be manufactured from ASTM B505 copper alloy UNS #C93200 

and shall meet the requirements of AWWA C504 for bronze, Grade E. The "O" ring 

material shall be nitrile, BUNA-N rubber, as intended for use with potable water or 

wastewater and per ASTM D-2000 with a hardness of 70 Shore A Durometer. 

J. Manual operators for butterfly valves 18 inches in diameter or larger shall be the worm 

gear type conforming to AWWA C504. Manual operators for butterfly valves mounted 

above 6 feet from the operating floor shall be equipped with worm gear chainwheel 

actuators. Operators shall be equipped with adjustable AWWA limit stops, shall be sized 

according to Table IV for Class 150B, and shall require a minimum of 15 turns for 90 

degrees or full stem valve travel. The capacity of the manual operator shall be adequate 
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to drive the valve under the differential pressure of 150 psi and maximum anticipated 

flow, unless otherwise indicated in the appropriate valve schedule. 

K. The manufacturer shall certify that the butterfly valves are capable of operating in 

continuous duty service under these pressures and flow conditions. 

L. Each valve shall by hydrostatically tested and tested for bubble tightness after the 

operator has been mounted and adjusted. Copies of the hydrostatic and leakage test 

certification and certification of conformance shall be submitted to the Engineer prior to 

shipment. 

M. All internal and external ferrous components and surfaces of the valves, with the 

exception of stainless steel and finished or bearing surfaces, shall be shop painted with 

two coats (10 mils min. dry film thickness) of the manufacturer's premium epoxy for 

corrosion resistance. Damaged surfaces shall be repaired in accordance with the 

manufacturer's recommendations. 

N. Valves shall be NSF/ANSI 61 certified or use NSF/ANSI 61 certified materials. 

PART 3 – EXECUTION (NOT USED) 

END OF SECTION 
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SECTION 40 05 65.23 

CHECK VALVES 

PART 1 – GENERAL 

1.01 THE REQUIREMENT 

A. Valves intended for chemical service shall be constructed of materials suitable for the 

intended service. 

1.02 SUBMITTALS  

A. As required in Section 01 33 00 – Submittal Procedures, and Section 40 05 51 – Valves 

General. 

B. The Contractor shall furnish to the Owner, through the Engineer, a Performance 

Affidavit, utilizing the format specified in Section 46 00 00 − Equipment General 

Provisions.  

1.03 RELATED SECTIONS 

A. Section 40 05 00 – Basic Mechanical Requirements 

B. Section 40 05 57 – Valve Operators and Electric Valve Operators 

C. Section 46 00 00 – Equipment General Provisions 

PART 2 – PRODUCTS 

2.01 SWING CHECK VALVES (LIQUID SERVICE) 

A. Unless otherwise specified, check valves 3-inches and less shall be bronze, Y-pattern, 

swing check valves of the regrinding type. Valves shall have a minimum 200 psi 

non-shock cold water pressure rating and shall be as manufactured by Jenkins Bros. 

Corp., Crane Company, Val-Matic, or equal. 

B. Swing check valves larger than 3-inches shall be cushioned swing check valves rated for 

a minimum working pressure of 200 psi and shall be of the “Shockless Swing-Check” 

type as manufactured by G.A. Industries, Val-Matic, DeZurik, or equal. 

C. Valve closure shall be controlled by an external weighted lever arm, the action of which 

is cushioned by a hydraulic oil or pneumatic cylinder. Counterweights and cushion 

cylinders shall be designed so that adjustments can be made in the field to minimize 

surge and to prevent backflow and hammering noises during actual service conditions. 

The hydraulic oil or pneumatic cushion system shall be completely self-contained. 
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D. Valve bodies, cover discs, levers, and disc arms shall be constructed of heavy cast iron 

or cast steel fully conforming to the latest revision of ASTM A-126 Class B or Class 

WCB, respectively. Valve ends shall be Standard American 125 pound flat-faced 

flanged, in accordance with ANSI B16.1. Each valve disc shall be suspended from a 

noncorrosive shaft which shall pass through a stuffing box and be connected on the 

outside of the valve to the cushion and counterweight mechanism. 

E. Valve seating shall be rubber-to-metal designed for drop-tight shutoff. The body seat ring 

shall be made of bronze or stainless steel and the disc seat ring of 80 Durometer rubber. 

Body and disc seats shall be renewable. 

F. With the exception of the valve body and seat, all parts in contact with water shall be 

manufactured from noncorrosive materials. Valves shall be NSF/ANSI 61 certified. 

Internal corrosive surfaces shall be shop painted with two coats of epoxy for corrosion 

resistance. Exterior surfaces shall be painted in accordance with the requirements of 

Section 09 90 00 − Painting. 

2.02 CHECK VALVES (PROCESS AIR) 

A. Check valves (process air) shall be provided on the discharge of each of the new blower 

units. Check valves shall be as manufactured by TRW Mission, APCO, Crane, or equal, 

and shall be doubledoor type with cast iron bodies, ASTM A 126, Class B, and 

125pound standard flanged connections, or insert Type ANSI B16.34. Discs shall be 

ductile iron, electroless nickel coated, ASTM A 395, and shall be springloaded, normally 

closed, by means of two (2) 316 stainless steel springs which act independently, one on 

each of two hinged discs. Maximum spring deflection from neutral position for full open 

valve shall be 140. Valve seating shall be Butyl or Viton A and shall provide a zero 

leakage at 5 to 25 psig at a work temperature of 225ºF. Maximum pressure loss through 

check valves shall be: 

 

2.03 BALL CHECK VALVES (CAUSTIC SERVICE) 

A. Ball check valves for caustic services installed in stainless steel caustic solution piping 

shall be constructed of Type 316 stainless steel. Valves shall have a 200-psi minimum 

pressure rating and a maximum temperature rating not less than 300ºF. Valves shall be 

flanged and equipped with unions as necessary to expedite removal and servicing. 

2.04 TILTED DISC CHECK VALVES 

A. Tilted disc valve shall be full bodied and metal seated. 

B. Two Piece Design 

1. The valve body shall consist of two sections bolted together as a central diagonal 

flange inclined at an angle of 55 degrees 
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2. The inlet body section shall contain a seat ring positioned and captured by the 

diagonal flange 

3. The outlet body section shall accept eccentrically located pivot pin trunnions with 

sealed covers and lubricated grease fittings. 

C. Covers/Dashpot Mounting Connections: 

1. Body shall include covers for internal inspection 

2. Covers shall be capable of mounting dash pot features on top or on bottom 

D. Certification: NSF/ANSI 61 

E. Ends: 

1. Drilled flanges, ANSI B16.1 for Class 125 

2. Where installed connected to steel piping, provide insulated flange kit. 

F. Performance 

1. Flow Area: The flow area through the valve body inlet and outlet shall be equal to the 

nominal pipe size and gradually increase to an area 40 percent greater at the valve 

seat. 

2. Leakage: No leakage shall be allowed. 

3. Dashpot Mechanism: Dashpot mechanism shall be equipped with oil accumulators 

tubing, an air gapped hydraulic dashpot cylinder, cylinder rod and adjustable flow 

control valves with the following performance: 

a. Opening Time: 5 to 30 seconds (operator adjustable) 

b. Closing Time: 1 to 5 seconds over the last 10% of closure (operator 

adjustable) 

G. Provide top mounted oil dashpots for tilted disc check valves 

H. Materials of Construction 

1. Lead Free per NSF/ANSI 372 

2. Body: Ductile Iron 

3. Inspection hold/cover: Ductile Iron 

4. Discs and integral seat: 
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a. Bronze 

b. Stainless steel 316 also accepted. 

5. Disc Ring (where applicable): ASTM B271 Alloy C95500 aluminum bronze. 

Stainless Steel shall also be accepted 

6. Seat Ring: ASTM B271 Alloy C95500 aluminum bronze. ASTM B271 Alloy 

C95400 aluminum bronze shall also be accepted. 

7. Pins: Aluminum Bronze ASTM B505, Alloy C95500. Stainless steel shall also be 

accepted. 

8. Bushings: Aluminum Bronze ASTM B505, Alloy C95400. 

9. Hardware: 316 Stainless Steel 

10. Gaskets: EPDM 

11. Dashpot components: Stainless Steel 

12. Position Indicator: Valve shall be provided with mechanical disc position indicator. 

I. Manufacturer 

1. Valmatic 

2. Crispin 

3. GA Industries 

4. Or equal 

2.05 DUAL DISC WAFER CHECK VALVES 

A. The check valve shall be dual disc, wafer style with torsion induced closure and the body 

shall be constructed of ASTM A536 ductile iron. Disc stabilization shall be provided by 

the use of a stop pin. 

B. The check valve shall be certified by NSF/ANSI 61 or made of NSF/ANSI 61 compliant 

materials. 

C. The disc shall be constructed of 316 stainless steel. The pivot pins and stop pins shall 

be Type 316 stainless steel. 

D. The torsion spring shall be Type 316 stainless steel. 

E. The body shall be of one piece construction incorporating a synthetic seal. The seat 

material shall be EPDM. 
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F. Seal design must allow for positive seating at both high and low pressures.  This shall be 

achieved by a minimal seal contact at low pressure with progressively increased contact 

at higher pressures.   

G. The valve Cv value at 100% shall be equal or greater to the following: 

1. 2-inch: 62 

2. 3 inch valve: 175 

3. 4 inch valve: 350 

4. 6 inch valve: 850 

5. 8 inch valve: 1500 

6. 10 inch valve: 2400 

H. The dual disc check valve shall be furnished by DeZurik, Valmatic, Pratt or approved 

equal. 

PART 3 – EXECUTION (NOT USED) 

END OF SECTION
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SECTION 40 05 68.13 

PVC AND CPVC VALVES 

PART 1 – GENERAL 

1.01 THE REQUIREMENT 

A. Valves intended for chemical service shall be constructed of materials suitable for the 

intended service. 

1.02 RELATED SECTIONS 

A. Section 40 05 00 – Basic Mechanical Requirements 

B. Section 40 05 57 – Valve Operators and Electric Valve Operators 

C. Section 46 00 00 –Equipment General Provisions 

1.03 SUBMITTALS  

A. As required in Section 01 33 00 – Submittal Procedures, and Section 40 05 51 – Valves 

General. 

B. The Contractor shall furnish to the Owner, through the Engineer, a Performance 

Affidavit, utilizing the format specified in Section 46 00 00 − Equipment General 

Provisions.  

PART 2 – PRODUCTS 

2.01 MATERIALS OF CONSTRUCTION 

A. Valves shall be constructed of materials suitable for the intended service. PVC valves 

shall be provided in PVC piping and CPVC valves shall be provided in CPVC piping. 

B. PVC valve bodies shall be constructed of PVC which shall meet or exceed the 

requirements of cell classification 12454 according to ASTM D1784. CVPC valve bodies 

shall be constructed of CPVC which shall meet or exceed the requirements of cell 

classification 23447 according to ASTM D1784.  

C. Materials of construction of other valve components shall be as specified below for the 

particular type of valve.  

D. Valves shall be NSF 61 certified for use in potable water treatment. 
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E. Acceptable materials of construction of elastomers for chemical service shall be as 

follows: 

 

Chemical Service Elastomer Material 

Phosphoric Acid FKM 

Polyaluminum Chloride FKM 

Polymers FKM 

Sodium Hydroxide (Caustic) EPDM 

Sodium Hypochlorite FKM 

F. Acceptable materials of construction of elastomers for non-chemical service shall be as 

follows: 

 

Non-Chemical Service Elastomer Material 

Non-Potable Water EPDM. FKM 

Process Drain (Gravity) EPDM, FKM 

Process Drain (Pressure) EPDM, FKM 

Potable Water EPDM, FKM 

Reclaimed Water EPDM, FKM 

Sample EPDM, FKM 

Sump Pump Discharge EPDM, FKM 

G. All flanged valves shall be flat face flanged end type conforming to ANSI B16.5 bolt 

pattern for 150 lb. flanges. 

2.02 PVC/CPVC BALL VALVES (BLV-P/BLV-C) 

A. Ball valves shall be true union design with flanged or socket or ends as required and as 

specified in Section 40 06 20 − Process Pipe, Valve, and Gate Schedules. All valves 

shall be full-port design and allow for bi-directional flow. Valve stems shall contain 

double o-ring seals. Valves shall have removable handles and integrally molded 

mounting features for actuator installation. Ball valves shall be rated for a minimum 

pressure of 150 psi at 70°F.  

B. Valve bodies, stems, balls, and unions shall be constructed of PVC or CPVC as 

specified in 2.01 B. Ball seats shall be made of PTFE, and o-ring seals shall be as 

specified in 2.01 D, 2.01 E, and 2.01 F.  
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C. Ball valves shall be manufactured by Asahi/America, Nibco/Chemtrol, IPEX, Hayward 

Flow Control, Plastomatic, or equal.  

D. Ball valves for sodium hypochlorite service shall be vented, with a single hole factory-

drilled into the ball to vent in the upstream direction when the ball is in the closed 

position. Valves shall be color coded or marked to indicate vented ball design.  

E. Where valves are installed in piping to be insulated and jacketed, stem extensions shall 

be furnished and installed such that the valve can be operated without any interference 

with these components. 

2.03 SMOOTH-NOSED SAMPLE VALVES 

A. Sample valves shall be provided where sample taps are located as shown on the 

Drawings and shall be consistent with sampling needs and shall not be of the petcock 

type. Taps used shall be of the smooth-nosed type without interior or exterior threads, 

shall not be of the mixing type, and shall not have a screen, aerator, or other such 

appurtenance. 

2.04 PVC/CPVC SWING CHECK VALVES (CV-PS/CV-CS) 

A. Swing check valves shall be single-disc design with pivoting swing arm/disc clapper 

assembly and flanged ends. Valves shall be full flow, gravity operated, and suitable for 

either horizontal or vertical applications. Valves shall be capable of top entry to facilitate 

cleaning and repair without removal from the line. Swing check valves shall be pressure 

rated for 150 psi at 70°F. 

B. Valve bodies, bonnets, swing arms, and discs shall be constructed of PVC or CPVC as 

specified in 2.01 B. O-ring seals and shutters shall be as specified in 2.01 D, 2.01 E, and 

2.01 F.  

C. Swing check valves shall be manufactured by Asahi/America, IPEX, Hayward Flow 

Control, or equal. 

2.05 PVC/CPVC BALL AND DIAPHRAGM CHECK VALVES (DCV-P/DCV-C) 

A. Ball and diaphragm check valves shall be true union design with flanged, socket, or 

threaded ends as required and as specified in Section 40 06 20 − Process Pipe, Valve, 

and Gate Schedules. Primary seat shall be square-cut design to ensure proper seating. 

Valves shall be suitable for either horizontal or vertical applications. Ball and diaphragm 

check valves shall be pressure rated for 150 psi at 70°F.  

B. Valve bodies, balls or diaphragms, end connectors, and unions shall be constructed of 

PVC or CPVC as specified in 2.01 B. O-ring seals shall be as specified in 2.01 D, 2.01 

E, and 2,.01 F. 
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C. Ball and diaphragm check valves shall be manufactured by Asahi/America, 

Nibco/Chemtrol, IPEX, Hayward Flow Control, Plastomatic, or equal.  

2.06 PVC/CPVC DIAPHRAGM VALVES (DV-P/DV-C) 

A. Diaphragm valves shall be weir-type design with multi-turn handwheel for throttling 

applications. Diaphragm valves shall have flanged, socket, or threaded ends as 

specified in Section 40 06 20 – Process Pipe, Valve, and Gate Schedules. Valves shall 

have a position indicator and adjustable travel stop. Diaphragm valves shall be pressure 

rated for 150 psi at 70°F. 

B. Valve bodies, bonnets, end connectors, and unions shall be constructed of PVC or 

CPVC as specified in 2.01 B. Valve diaphragms and o-rings shall be as specified in 2.01 

D, 2.01 E, and 2.01 F. PVDF vapor barrier shall be provided for PTFE diaphragms.  

C. Diaphragm valves shall be manufactured by Asahi/America, IPEX, Hayward Flow 

Control, Plastomatic, or equal. 

2.07 PVC/CPVC BUTTERFLY VALVES (BFV-P/BFV-CP) 

A. Butterfly valves shall be of flanged design. Valves 6” and smaller shall have lever 

handles, and larger valve shall have gear operators. Valves shall have the ability to 

mount actuators. Face seals shall completely isolate the valve body from process flow 

and function as a flange gasket on both sides of the valve. Butterfly valves shall be 

pressure rated for 150 psi at 70°F. 

B. Valve bodies and discs shall be constructed of PVC or CPVC as specified in 2.01 B. 

Valve shafts shall be made of 316 stainless steel. Valve disc liners and o-ring seals shall 

be as specified in 2.01 D, 2.01 E, and 2.01 F. 

C. Butterfly valves shall be as manufactured by Asahi/America, Nibco/Chemtrol, IPEX, 

Hayward Flow Control, Plastomatic, or equal. 

2.08 PVC/CPVC GLOBE VALVES (GLV-P/GLV-C) 

A. Globe valves shall be provided for flow regulation applications. Valves shall be of union 

bonnet or outside stem and yolk design. Valve ends shall be flanged, socket, or 

threaded as specified in Section 40 06 20 – Process Pipe, Valve, and Gate Schedules. 

Globe valves shall be pressure rated for 150 psi at 70°F. 

B. Valve bodies and discs shall be PVC as specified in 2.01 B, and seals shall be as 

specified in 2.01 D, 2.01 E, and 2.01 F. 

C. Globe valves shall be as manufactured by Asahi/America, Hayward Flow Control, 

Spears, or equal. 
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PART 3 – EXECUTION (NOT USED) 

END OF SECTION
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SECTION 40 05 68.23 

MISCELLANEOUS VALVES 

PART 1 – GENERAL 

1.01 THE REQUIREMENT 

A. Valves intended for chemical service shall be constructed of materials suitable for the 

intended service. 

B. All valves shall be NSF/ANSI 61 certified. 

1.02 RELATED SECTIONS 

A. Section 40 05 00 – Basic Mechanical Requirements 

B. Section 40 05 57 – Valve Operators and Electric Valve Operators 

C. Section 46 00 00 – Equipment General Provisions 

1.03 SUBMITTALS  

A. As required in Section 01 33 00 – Submittal Procedures, and Section 40 05 51 – Valves 

General. 

B. The Contractor shall furnish to the Owner, through the Engineer, a Performance 

Affidavit, utilizing the format specified in Section 46 00 00 − Equipment General 

Provisions.  

PART 2 – PRODUCTS 

2.01 GLOBE VALVES  

A. Bronze Body (GLV-B) 

1. ½-Inch to 3-Inch 

a. Globe valves for compressed air or water service shall be bronze body and 

bonnet with brass stem and stainless steel re-grindable disc plug. Rising 

stem and union bonnet through 2-Inch and bolted bonnet to 3-Inch. Valves 

shall be Jenkins Valve Fig. 2032J, Crane Co., Milwaukee Valve, or approved 

equal with minimum 300 psi non-shock cold water pressure rating and 

screwed ends. 

B. Actuated Globe Valve for Compressed Air Service (Saturator Level Control) 
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1. Globe valves for modulating compressed air service shall be two-port single seat 

globe valves conforming to ASME (ANSI) standards with flanged connections.  

2. Materials of construction shall be the following: 

a. Valve body: Cast Iron, Carbon Steel or Stainless Steel 

b. Stem sealing: PTFE 

c. Seating: 316 stainless steel 

3. The valve shall be suitable for compressed air modulating service within the flow 

and pressure ranges specified below. The valve shall be capable of reliably 

controlling to any flow within the mass flow range listed below and within the 

minimum and maximum downstream pressures listed below.  

a. The upstream pressure shall be 100 psig.   

b. Downstream pressure: 70 - 90 psig 

c. Required mass flow range: 1,600 – 14,070 lb/day 

4. The valve shall be 1-inch and shall be manufactured by Research Control Valves 

(Badger Meter), Spira-Trol LEA by Spirax-Sarco, Baumann 24000 SVF Control 

Valve by Fisher/Emerson or approved equal. 

5. Electric actuators shall be in accordance with Section 40 05 57 – Valve Operators. 

2.02 SOLENOID VALVES 

A. Two-Way (SV-2W) 

1. Two-way solenoid valves shall be normally closed and shall open when the 

solenoid is energized, unless otherwise noted. The valve shall be of forged 

brass-body and bonnet with a BUNA "N" diaphragm and screwed ends. The 

solenoid's internal parts shall be of 300 and 400 series stainless steel. The valve 

shall have a safe body working pressure of 125 psi, and shall be as manufactured 

by ASCO Valves, Automatic Switch Co., Redhat Valves, or approved equal, for 

120-volt, 60 Hz, single phase operation. Solenoid enclosure shall be NEMA 4 

watertight. 

B. Three-Way (SV-3W) 

1. Three-way two-position solenoid valves shall be of the two-coil type. Both coils 

shall be normally closed and each shall open independently when energized. The 

valve shall be of forged brass-body and bonnet with a Buna "N" diaphragm and 

screwed ends. The solenoid's internal parts shall be of 300 and 400 series 

stainless steel. The valve shall have a safe body working pressure of 125 psi and 
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shall be as manufactured by ASCO Valves, Automatic Switch Co., Redhat Valves, 

or approved equal, for 120V, 60 Hz, single phase operation. Solenoid enclosure 

shall be NEMA 4 watertight. 

C. Four-Way (SV-4W) 

1. Four-way two-position solenoid valves shall be of the single coil type and shall be 

normally closed and shall open when the solenoid is energized (i.e. fail closed). 

The remainder of the four-way two-position solenoid valves shall be of the two-coil 

type. Both coils shall be normally closed and each shall open independently when 

energized. The valve shall be of forged brass-body and bonnet with a Buna "N" 

diaphragm and screwed ends. The solenoid's internal parts shall be of 300 and 

400 series stainless steel. The valve shall have a safe body working pressure of 

125 psi and shall be as manufactured by ASCO Valves, Automatic Switch Co., 

Redhat Valves, or  approved equal, for 120V, 60 Hz, single phase operation. 

Solenoid enclosure shall be NEMA 4 watertight. The solenoid valve shall be 

provided with a manual override. 

2.03 BACKFLOW PREVENTION VALVES 

A. Double Check Style (BFPV-DC) 

1. Backflow preventer shall be the size shown on the Drawings and shall be of the 

double check valve principle. Backflow preventer installation shall include isolation 

valves and four test cocks, furnished as an assembly. For backflow preventers 

less than 2-1/2”, the installation assembly also shall include a strainer. Isolation 

valves for backflow preventers shall be ball valves, except for size 2-1/2” and 

larger which shall be resilient seat gate valves. Test cocks shall be located as 

recommended by the manufacturer to facilitate functional testing of the assembly. 

The backflow preventer shall be a WATTS 709, Wilkins, Zurn, or approved equal. 

B. Reduced Pressure Style (BFPV-RP) 

1. Reduced Pressure Backflow Preventer shall be of the size shown on the Drawings 

and shall be of the reduced pressure principle type in accordance with AWWA 

Standards C510 and C511, with two (2) independent operating spring-loaded 

check valves and one (1) spring loaded, diaphragm actuated, differential pressure 

relief valve shall be installed between the check valves. Backflow preventer shall 

be bronze body construction, with EPT rubber discs and Buna-N and nylon 

diaphragm. Screws and springs shall be of stainless steel. End connections shall 

be screwed, unless otherwise specified or shown on the Drawings. Reduced 

pressure backflow preventer installations shall include isolation valves and four 

test cocks, furnished as an assembly. For reduced pressure backflow preventers 

less than 2-1/2” the installation assembly also shall include a strainer. Isolation 

valves for reduced pressure backflow preventers shall be ball valves, except for 

sizes 2-1/2” and larger which shall be resilient seat gate valves. Test cocks shall 
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be located as recommended by the manufacturer to facilitate functional testing of 

the assembly. The reduced pressure backflow preventer shall be as manufactured 

by Beeco Division, Hersey Products Inc., Aergap Model 6CM, WATTS 909, or 

approved equal. 

2.04 AIR AND VACUUM/PRESSURE AIR RELEASE COMBINATION VALVES (CRV) 

A. Combination air and vacuum/pressure air release valve assemblies shall be installed at 

all the locations specified herein or indicated on the Drawings and shall be installed 

complete with all appurtenant piping and valves as required for a complete and operable 

installation. The valves shall be constructed of cast iron with stainless steel float, and all 

working parts shall be bronze, brass, stainless steel, or other corrosion resistant 

material. The valves shall be designed for a minimum working pressure of 150 psi and a 

test pressure of 300 psi. The valves shall include isolation valve and backflushing 

attachments which shall consist of blow-off valves, quick disconnect couplings, and a 

minimum of 5 feet of rubber hose suitable for backflushing without dismantling the valve. 

All air and vacuum valves shall be provided with "soft seating" material to provide drip 

tight closure at 1 to 65 psig. The exhaust from the valve shall be piped to a suitable 

disposal point. All valves 1-inch diameter and larger shall have a 1/4-inch min. diameter 

drain plug. 

B. The pressure air release valves shall have a 2-inch (minimum) threaded connection. The 

pressure air release valves shall have a discharge capacity of 125 scfm, minimum, at a 

differential pressure range from 3 psi to 65 psi, and an orifice of 1/4-inch diameter, 

minimum. 

C. All internal and external ferrous components and surfaces of the valves, with the 

exception of stainless steel and finished or bearing surfaces, shall be shop painted with 

two coats (10 mils min. dry film thickness) of the manufacturer's premium epoxy for 

corrosion resistance. Damaged surfaces shall be repaired in accordance with the 

manufacturer's recommendations. 

D. The air and vacuum valves and pressure air release valves shall be similar to the 

following types and models as manufactured by Vent-Tech, Vent-O-Mat, A.R.I., or 

approved equal. 

2.05 PRESSURE AIR RELEASE VALVE (POTABLE WATER ONLY) (ARV) 

A. The pressure air release valve shall be constructed of cast iron with stainless steel trim 

and stainless steel float, and all working parts shall be bronze, brass, stainless steel, or 

other corrosion resistant material. The valves shall be designed for a minimum working 

pressure of 150 psi and a test pressure of 300 psi. All valves shall be provided with "soft 

seating" material to provide drip-tight closure at 1 to 65 psig. All valves shall be provided 

with a vacuum check. 
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B. All internal and external ferrous components and surfaces of the valves, with the 

exception of stainless steel and finished or bearing surfaces, shall be shop painted with 

two coats (10 mils min. dry film thickness) of the manufacturer's premium (NSF 

approved) epoxy for corrosion resistance. Damaged surfaces shall be repaired in 

accordance with the manufacturer's recommendations. 

C. The pressure air release valve shall be the following types and models as manufactured 

by Val-Matic, GA Industries, Vent-Tech of International Valve Marketing, LLC, Vent-O-

Mat of Aveng DFC, APCO, or approved equal. 

2.06 HOSE VALVES (HV) 

A. Hose valves shall be 300 lbs. non-shock cold water angle or globe valves., Fig. 112/113 

as manufactured by Jenkins Valve Co., Milwaukee Valve, JIS Valve, NIBCO, or 

approved equal. Valves shall be bronze bodied with BunaN or neoprene disc and bronze 

bonnet and packing nut. Valve stem, gland, and lock nut shall be brass. Valve shall be 

provided with 3-inch diameter malleable iron handwheel, cap and chain, and 3/4inch or 

1inch (or 2-inch near flushing connections) hose connection outlet. 

2.07 NEEDLE VALVES (NV) 

A. Needle valves shall be bronze body and spindle with follower gland and shall be 400 psi, 

non-shock cold water needle valves, manufactured by Jenkins Bros., Corp., Crane Co. 

No. 88, Sioux Chief, or approved equal. 

B. Needle valves (service air) shall be bronze body, with stainless steel stem. Valves shall 

be Jenkins Valve, Crane Co., Sioux Chief, or approved equal and shall have minimum 

400 psi non-shock cold water pressure rating and screwed ends. 

2.08 PINCH VALVES 

A. Open Pinch Valve (PNV-O) 

1. Pinch valves shall be of the full metal body mechanical pinch type with flanged 

joint ends on both body and rubber sleeve. Port areas shall be 100% of the full 

pipe area through the entire valve length. Flanges shall be of one size larger than 

pipeline size to allow extra thickness of rubber. Mating pipeline flanges shall be 

standard reducing flange with I.D. to exactly match valve I.D. All internal valve 

metal parts are to be completely protected by the rubber pinch tube. The rubber 

pinch tube shall be one piece construction with integral flanges drilled to ANSI 

125# standard. The pinch tube shall also be Nylon reinforced with an exterior 

wrapping of 1/8" thick neoprene. Handwheel closing mechanism shall be 

double-acting and pinch the sleeve equally from two sides. The stem shall be 

non-rising and have a non-rising handwheel. There shall be no cast part in the 

operating mechanism. Each valve shall have flanges conforming to ANSI B16.1, 
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Class 125 lb. Valves shall be Series "75 DW" as manufactured by Red Valve Co., 

Inc., RF Valves, ONYX Valves, or approved equal. 

2.09 MUD VALVES (MDV) 

A. 4-Inch to 24-Inch 

1. Mud valves shall be cast iron body and yoke with flanged style frame. 

2. Bronze stem, stem nut, disc ring, and seat ring. Non-rising stem. 

3. Bolts and nuts shall be 316 stainless steel. 

4. Provide 2-inch square operating nut and cast-iron floor box unless shown or 

specified otherwise.  

5. Model F3075 as manufactured by Clow, Trumbull Manufacturing, MPI-McWane 

Plant & Industrial (via Waterman Industries), or approved equal. 

2.10 TELESCOPING VALVES (TSV) 

A. Telescoping valves shall be of the size shown on the Drawings. The valves shall be 

rising stem lift with stainless steel tube body material. All connecting bails and hardware 

shall be stainless steel. Minimum wall thickness for the tube shall be 1/8". At the point 

where the sliding tube enters the vertical stationary pipe a seal shall be affected by 

means of a wiper gasket retained by a stainless steel holding flange. The friction seal 

flange shall have a neoprene or BunaN wiper gasket. The valves shall have a plain end 

tube configuration (maximum travel 60"). The valve lift mechanism shall be ball bearing 

supported with torque plate, mounted on offset type cast iron pedestal.  

B. Telescoping valves shall be for the purpose of manual decanting of the Residuals 

Storage Tanks.  

C. Telescoping valves shall be provided with manual handwheel operator mounted on valve 

floor stand, as shown on the Drawings. The operator shall be suitable for the intended 

operation and sized for the telescoping valve that it is used with. The operator shall raise 

and lower the telescoping valve. Telescoping valves shall be as manufactured by Troy 

Valve, Waterman Industries, Inc., Trumbull, or approved equal. 

2.11 “DUCKBILL” ELASTOMERIC CHECK VALVES 

A. Check valves 4” and over are to be all rubber and the flow-operated check type with an 

integral flanged end connection or as shown in contract drawings. The flange drilling 

shall conform to ANSI B16.1 Class 125/ ANSI B16.5 Class 150 standards.   

B. Check valves under 4” are to be all rubber and the flow-operated check type with a “slip-

on type end connection or as shown in contract drawings. A stainless steel clamp ring 

shall be provided.   

C. The port area shall contour down to a duckbill which shall allow passage of flow in one 

direction while preventing reverse flow. The flange and flexible duckbill sleeve shall be 
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one-piece rubber construction with nylon reinforcement. The duckbill shall be offset so 

that the bottom line of the valve is flat, keeping the invert of the pipe parallel with the 

invert of the valve. The top of the valve shall rise to form the duckbill shape. The bill 

portion shall be thinner and more flexible than the valve body and formed into a curve of 

180 degrees C.   

D. The valve material shall be EPDM and shall be furnished with stainless steel backup 

rings for installation.  

E. Manufacturer must have available flow test data from an accredited hydraulics laboratory 

to confirm pressure drop data. Company name, plant location, valve size, and serial 

number shall be bonded to the check valve.   

F. All valves 4” and over shall be of the Series 35-1 as manufactured by Tideflex 

Technologies, Inc. of Pittsburgh, PA, ProFlex, EVR Products, or approved equal. Valves 

under 4” shall be of the DBO Series as manufactured by Cla-Val of Costa Mesa, CA., 

ProFlex, EVR Products, or approved equal.  

 

2.12 BACKPRESSURE VALVES 

A. Back Pressure valves shall be installed as shown on the Contract Drawings.  The valve 

materials of construction shall be suitable for the material being transported. 

B. Backpressure valve shall be of the spring-loaded type, designed for manual field 

adjustment, and provided with Teflon-faced diaphragms to protect the upper body 

mechanisms from contact with the process liquid.  The valve shall be designed to permit 

replacement or servicing of internal parts without removing the valve from the pipeline.  

Wetted material shall be same as that specified for the reagent head assembly. Spring 

shall be metallic and suitable for the fluid being pumped. 

C. Headloss through each backpressure valve, at the specified design maximum flow rate 

shall be less than 5 psi.  Backpressure valves shall have an adjustable setting of 5 -150 

psi. 

PART 3 – INSTALLATION 

A. Install in accordance with the manufacturer’s recommendations. 

B. In applications with suspended solids in the liquid or for dirty gases: 

1. Vertical pipelines: Install valve with the seat end at the top. 
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2. Horizontal pipelines: Install valve so plug rotates upwards when opening.  Higher 

pressure side of the valve, when closed, shall be on the valve end opposite of the 

seat. 

C. In applications with clean liquids or gases install the valve with the higher-pressure side 

of the valve, when closed, on the opposite end of the valve from the seat. 

END OF SECTION 
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SECTION 40 05 71.16 

FLAP GATES 

PART 1 – GENERAL 

1.01 THE REQUIREMENT 

A. Reference Section 40 05 00 − Basic Mechanical Requirements. 

PART 2 – PRODUCTS 

2.01 FLAP GATES 

A. Flap gate shall be flanged end, cast iron body, bronze mounted with bronze or stainless 

steel hinge pin, and seat ring. Flap gate shall be Model No. R-5050 as manufactured by 

NEENAH Foundry Co., 450 Series as manufactured by Whipps, Inc., Model 50C by 

Hydro Gate, or equal. 

PART 3 – EXECUTION (NOT USED) 

END OF SECTION 
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SECTION 40 05 81 

FIRE, WALL AND YARD HYDRANTS 

PART 1 – GENERAL 

1.01 THE REQUIREMENT 

A. Reference Section 40 05 00 − Basic Mechanical Requirements. 

PART 2 – PRODUCTS 

2.01 FIRE HYDRANTS 

A. All fire hydrants shall be hub end, triple nozzle, approved AWWA type with two (2) 

2-1/2-inch hose nozzles and one (1) 4-1/2-inch steamer nozzle with American National 

Standard hose threads and have a 6-inch bottom mechanical connection. 

B. Hydrants shall have a 51/4inch valve opening and shall be built in accordance with 

AWWA C502. Hydrants shall open left and have a National Standard Pentagon type 

operating nut (11/2inch point to flat). Hydrants shall have a safety flange and a safety 

coupling on the valve stem. All hydrants shall be the Mueller Centurion #A423, or 

AmericanDarling #B62B with 56" bury depth. 

2.02 FIRE HYDRANTS 

A. Fire hydrants shall be built in accordance with AWWA C502 and shall have integral 5” 

Storz pumper nozzle connection and two (2) 2 ½-inch hose nozzles with Higbee Cut 

National Standard threads, and a 1 ½” pentagonal operating nut. Hydrant to open left. 

The Storz nozzle is to be of one-piece design, an integral part of the fire hydrant and 

must be furnished by the hydrant manufacturer or authorized distributor. Adapters will 

not be accepted. 

B. Fire hydrants shall be American Darling Mark-73, McWane Ductile/Clow F-2545 

Medallion, M&H Style 129, Mueller A 423 Super Centurion 250, or equal.  

C. All fire hydrants are to be painted with 2 coats of high gloss enamel Federal Safety Red 

and shall have interior coatings per AWWA C550. 

2.03 WALL HYDRANTS 

A. Wall hydrants shall be of the non-freeze type, cast-bronze construction with wrought 

stainless steel self-opening, vandal-proof locking cover box, 3/4-inch N.P.T. outlet, 

integral vacuum breaker backflow preventer, pressure relief valve, bronze casing, 

bronze operating parts convertible into service tool, "T" handle key. 3/4-inch female and 

1-inch male N.P.T. inlet connection. The wall hydrant shall be Models 7.500 as 
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manufactured by Josam, Z-1305 as manufactured by Zurn, 5509 as manufactured by 

Smith Company, or equal. 

2.04 YARD HYDRANTS 

A. Service water system hydrants shall be of the 2-inch non-freeze post-yard type with 

bronze casing, neoprene plunger. The barrel shall be self-draining; operating parts must 

be removable through the top of the hydrant. 

B. The cold-rolled steel stem shall operate with a bronze operating nut. Stem threads shall 

be lubricated through the top of the operating nut tapped for grease fittings. Packing 

shall be double "O" rings to insure a positive shutoff with a minimum of packing friction 

when the hydrant is being operated. Each hydrant shall be equipped with suitable 

adapters to connect 2-inch and 3/4-inch hoses. 

C. Each hydrant shall be supplied with 10-inch operating hand wheel and a steel 

post-mounted hose rack. 

1. The hydrants shall be Models 71702 as manufactured by Josam, Z-1390 as 

manufactured by Zurn, 5914 by Smith Company, or equal. 

PART 3 – EXECUTION (NOT USED) 

END OF SECTION 
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SECTION 40 05 89.13 

AUTOMATIC BACKWASH STRAINER 

PART 1 - GENERAL 

1.01 THE REQUIREMENT 

A. The Contractor shall furnish, install, test, and place into satisfactory operation one (1) 
automatic self-cleaning strainer capable of removing unwanted fines and debris from 
the DAF recycle piping system. The strainer shall be provided at the location shown 
on the Contract Drawings.  

B. The equipment shall be furnished complete with all accessories, special tools, spare 
parts, mountings and other appurtenances as shown on the Contract Drawings and 
as specified herein. 

1.02 RELATED WORK 

A. Section 01 11 00 – Summary of Work  

B. Section 01 78 23 - Operation and Maintenance Data 

C. Section 03 60 00 – Grout 

D. Section 05 50 00 –Metal Fabrications  

E. Section 05 59 00 –Bearing Devices and Anchoring 

F. Section 09 90 00 – Painting and Coating 

G. Section 26 05 00 – Basic Electrical Requirements  

H. Section 26 05 60 – Low Voltage Electric Motors 

I. Section 40 05 51 – Valves, General  

J. Section 40 70 00 – Instrumentation for Process Systems  

1.03 REFERENCES  

A. American Society of Mechanical Engineers (ASME) 

1. ASME VIII - ASME Boiler and Pressure Vessel Code 

B. American National Standards Institute (ANSI) 

1. ANSI B16.5 

C. American Society of Testing Materials (ASTM) 
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1. ASTM C612  

2. ASTM EA4 

D. National Electrical Manufacturers Association (NEMA) 

1. Underwriters Laboratory (UL) UL 723 

1.04 SUBMITTALS  

A. In accordance with the procedures and requirements set forth in the General 
Conditions and in applicable provisions of Division 01, the Contractor shall obtain 
from the equipment manufacturer and shall submit the following: 

1. Working Drawings. 

2. Operation and Maintenance Manuals, including instructions on the removal of the 
straining element(s) and all required cut and drawings. 

3. Lists of Spare Parts, Special Tools and Supplies. 

4. Reports of Certified Field and Shop Tests. 

5. Reports of Field Tests 

6. List of recommended lubricants. 

7. ASME certificate. 

B. Working drawings shall include, but not be limited to, the following: 

1. Equipment specifications and data sheets, with identification of all materials 
used. 

2. Complete assembly, layout, installation and shop drawings, with clearly marked 
dimensions. 

3. Equipment cross-section drawings. 

4. Manufacturer’s delivery, storage, and handling requirements. 

5. Manufacturer’s installation instructions and recommendations. 

6. Weights of equipment component parts, assembled weight of equipment, and 
total shipping weight.  

7. Comprehensive schematic diagrams showing the wiring for each electrical or 
electro-mechanical equipment item, as well as interconnecting and point-to-point 
field wiring diagrams.  

8. Painting details. 
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9. Equipment nameplate data. 

10. Documentation for instrumentation and control equipment provided under this 
Specification, said documentation to conform to the requirements specified under 
Division 40 – Process Interconnections. 

11. Certified pressure drop curves and calculations illustrating that the design 
conditions have been satisfied. 

12. Submittals specified in Section 26 05 60 – Low Voltage Electric Motors. 

13. Evidence of manufacturer experience and of the successful operation in other 
facilities of equipment similar to that proposed for this project, as specified herein 
and in the General Conditions. 

C. Operation and maintenance manuals shall conform to the requirements set forth in 
the General Conditions and Division 01. 

D. Spare parts lists shall indicate sizes, quantities, and part numbers of the items to be 
furnished. Terms such as “1 lot of packing material” shall not be acceptable. 

E. Reports of certified shop tests shall be submitted as specified herein and in the 
General Conditions. No equipment shall be shipped from its place of manufacture 
before the certified shop test reports have been approved by the Engineer. 

1. Prior notification of shop tests shall be submitted for all equipment, shall be as 
specified in the General Conditions, and shall include, but not be limited to, a 
description of the proposed testing facilities and procedures. 

F. Reports of field tests shall be submitted as specified herein, in the General 
Conditions, and in Division 01. 

G. Prior notification of field tests shall be submitted for all equipment as specified in 
Division 01, and shall include, but not be limited to, a description of the proposed 
testing procedures. 

H. Other applicable submittals, as required elsewhere in the Contract Documents. 

1.05 EQUIPMENT IDENTIFICATION 

A. The Contractor shall provide corrosion-resistant nameplates, securely affixed in a 
conspicuous place, on each item of equipment. Nameplates shall bear the 
manufacturer’s name or trademark and such other information as is specified or 
deemed necessary by the manufacturer to complete the identification. Nameplate 
numbering shall be as specified or shown on the Contract Drawings; the Engineer 
may change or supplement such numbering at the time of or at any time before the 
approval of working drawings.  

1.06 MANUFACTURER’S REPRESENTATIVE 

A. The Contractor shall provide the services of a qualified manufacturer’s representative 
to: assist in the installation of the equipment; check the installation before the 
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equipment is placed into operation; assist in the performance of field tests; and train 
the plant operations and maintenance staff in the care and maintenance of the 
equipment. The services provided shall be in accordance with the requirements of the 
General Conditions and Division 01. 

B. The Contractor shall provide the services of the manufacturer’s representative at such 
times and for such durations of time as are needed to perform the tasks required of 
the representative, as listed in Article 1.06.A above. At a minimum, the services of the 
manufacturer’s representative shall be provided as indicated herein below. The 
number of visits indicated below shall be understood as referring to the total required 
services for the lot of equipment provided under this Specification. 

1. Installation: 1 visit. (4 hours each) 

2. Field Testing: 1 visit. (8 hours) 

3. Start-Up: 1 visit. (8 hours) 

4. Training: 1 visit. (8 hours) 

C. In addition to the above, the Contractor shall provide the services of person(s) 
authorized by the manufacturer to witness the unloading at the Site of the equipment 
provided under this Specification, and to ascertain the condition of said equipment.  
The Contractor shall submit to the Engineer a report, completed by the authorized 
person(s) and certified by the equipment manufacturer, documenting the findings of 
the authorized person(s). 

1.07 SURFACE PREPARATION AND PAINTING  

A. The equipment provided under this Specification shall be painted in accordance with 
the requirements of Section 09 90 00 – Painting and Coating. 

B. Strainer components that are stainless steel do not require painting.  Any steel or cast 
iron components shall be prepared, primed, and finish coated in accordance with the 
manufacturers standard painting specifications, or project coating specifications if 
applicable. 

C. All non-stainless steel metal surfaces coming in contact with the process water shall 
be protected by an NSF 61 compliant factory applied spray coating. 

1.08 DELIVERY, STORAGE, AND HANDLING 

A. The Contractor shall deliver, store, and handle the equipment and materials provided 
under this Specification as specified in Section 01 65 00 – Product Delivery 
Requirements and Section 46 00 00 – Equipment General Provisions. 

1.09 SHOP TESTS  

A. Certified shop tests shall be performed for all equipment provided under this 
Specification, as specified in the General Conditions and as follows: 
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1. Prior to shipment, the strainer shall be operated at the factory to verify that the 
equipment operates as specified and without vibration or binding. The strainer 
and control panel shall both be shop tested simultaneously before being shipped. 

2. The shop tests to be performed shall include hydrostatic tests of the strainer, but 
shall not include flow tests.  (Flow tests of the strainer shall, however, be 
performed in the field as specified in Article 3.02 below.)   

3. Shop tests shall also include energizing the motor and certifying that the 
backwash arm clears the screen freely and operates without binding. 

PART 2 - EQUIPMENT 

2.01 MANUFACTURER 

A. The equipment covered by these specifications is intended to be standard equipment 
of proven performance as manufactured by reputable concerns.  Strainer shall be 
Series 793 as manufactured by Fluid Engineering, Model 2596 as manufactured by 
Eaton Filtration, LLC, Model KRF Self-Cleaning Strainer as manufactured by Tate 
Andale, or approved equal. The manufacturer shall be required to present to the 
Engineer satisfactory evidence of at least ten (10) different installations of similar 
equipment installed and performing satisfactorily in accordance with these 
specifications, each for at least five (5) years.  

2.02 DESIGN REQUIREMENTS 

A. The strainer shall be self-cleaning type designed to screen a maximum flow of 5,700 
gpm, with a maximum clean pressure drop of 0.5 psi (pressure drop at 0% clogged).  

2.03 STRAINER CONSTRUCTION 

A. All internal components in contact with process water shall be made of Type 316L 
stainless steel, if fabricated, and Type 316 stainless steel, if cast or forged.   
Tungsten Inert Gas (TIG) welding, with inert gas shield and purge for both sides of 
weld will be used as the fabrication method.  The strainer body shall be glass bead 
finished. 

B. The strainer body shall be designed of Type 304 stainless steel, fabricated, and 
tested to meet the ASME Code requirements for pressure vessels and shall be ASME 
certified, with flanged ends per ANSI B16.1 class 150. 

C. The strainer shall be designed for a working pressure of 150 psig at 150 degrees F.  

D. The inlet and outlet diameters of the strainer shall be 20 inches 

E. The straining elements shall be fabricated of 316 stainless steel wedgewire with 1/16” 
openings. 

F. The strainer shall include a maximum 3 inch connection for backwashing via a 
rotating electric motor driven backwash assembly.  The backwash assembly shall 
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effectively isolate each straining element and will utilize a portion of the flow to 
backwash the isolated element. 

G. The backwash assembly shall be mounted at the top of the strainer, and the cover 
plate fitted with lifting eyes for removal and maintenance of the mechanism and 
strainer element.  A davit shall be installed on the strainer cover to facilitate lifting.  

H. The strainer shall be self supporting. 

I. Overall strainer height (including the strainer legs, body, backwashing equipment, 
cover, and straining element) shall not exceed 130 inches. The overall clearance 
height required for maintenance and/or lifting, including any necessary rigging, shall 
not exceed 138 inches. 

J. EPDM O-Rings shall be used for the body to cover seal. 

K. Differential pressure alarm switches shall be integral to the body of the strainer. 

L. Isolation valves shall be close-coupled to the strainer bodies. 

M. A ½-inch NPT connection for venting shall be provided.   

N. A minimum 2” NPT drain connection shall be provided. 

O. A differential pressure indicator shall be provided for the strainer. 

2.04 DRIVE MOTOR GEARBOX  

A. The drive motor shall be 1/3 hp (maximum), TEFC, operating on a single phase, 60 
Hz, 120V power supply.  The drive motor will be attached to a gearbox, which will 
cause the backwashing mechanism to rotate.  Any leakage of oil from the gearbox 
shall not be allowed to come into contact with the seal packing where the drive shaft 
penetrates the strainer body.  Thus, the gearbox output shaft shall not be close 
coupled to the strainer body and the gearbox lubricating oil shall be food grade. 

2.05 BACKWASH EQUIPMENT 

A. An electrically actuated, 316 SS, butterfly valve shall be provided for the strainer to 
allow the backwash water to flow to waste.  Full manual overrides shall be provided, 
in addition to a switch on the control panel to operate the valves manually.  Valves 
and actuators shall conform to the requirements of Section 40 05 57 - Valve 
Operators and Electric Valve Operators. 

B. A dual element differential pressure gauge (0-10 psi) with two adjustable contacts 
and Type 316 wetted parts shall be provided for the strainer to monitor the pressure 
drop across the strainer element.  The differential pressure gauge shall be capable of 
transmitting High and High-High alarms to the control panel. Pressure pulse, 
equalization, and bleed lines from the vessel tapings to and from the gauge shall be 
provided, all manufactured from Type 316 stainless steel tubing and fittings.  
Pressure gauges shall conform to the requirements of Section 40 73 13 – Pressure 
and Differential Pressure Gauges and Section 40 73 20 - Pressure Transmitters. 
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2.06 CONTROL PANEL  

A. A control panel shall be provided for the operation of the strainer and all system 
components.  Control panel shall comply with the requirements of Section 40 67 00 - 
Control System Equipment Panels and Racks.  

B. The control panel enclosure shall be U.L. 508 listed, NEMA 4X stainless steel, and 
operate on a 120VAC, single phase, 60 Hz power supply.   

C. The control panel shall be furnished with the motor starters, relays, timers, control 
transformers and appurtenances required for automatic or manual operation for all 
units furnished with this system. 

D. The control panel shall include, at a minimum, the following items: 

1. Door-mounted power disconnect switch. 

2. Door-mounted Hand-Off-Auto (H-O-A) selector switch and operating lights for 
each unit specified for operation from this panel. 

3. "Power On" indicator light.   

4. “Backwash Valve Open" indicator light.   

5. “High Differential Pressure” warning light. 

6. Motor overload protection system. 

7. Built-in backwash pneumatic solenoid valves. 

8. Connections for the differential pressure gauge inputs (high and high-high). 

9. Adjustable backwash timers.   

E. Functional Description: 

1. Controls shall be energized by a power disconnect located adjacent to or on the 
panel face. 

2. With the H-O-A switch in the "Hand" position, the backwash cycle is continuous 
and controlled manually by the operator.   

3. With the H-O-A switch in the "Off" position, the backwash cycle will not operate.   

4. With the H-O-A switch in the "Auto" position, the backwash cycle shall be 
activated according to time (timer adjustable to 24 hours) or differential pressure 
(0 to 5 psi) input signal, as selected by the operator.   

2.07 INSULATION 

A. Insulation and vapor barriers shall be furnished to provide anti-condensation 
protection.  The insulation and vapor barriers shall be continuous over the surface of 
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the equipment with the vapor barrier taped at all connection joints to form an 
unbroken vapor seal. 

B. All insulation shall meet ASTM E84 and UL 723 smoke and flame requirements. 

C. Insulation material shall be flexible insulation board in accordance with ASTM C612, 
Class 1, composed of glass fibers bonded together with a thermosetting binder rated 
to 400 degrees F.  Insulation shall have a minimum density of 3.0 lb/cu ft and a 
maximum K factor of 0.24 at 75 degrees F mean temperature.  Thickness shall be 1-
1/2 inches.  Stainless steel bands shall be used to secure the insulation. Use of pins 
is not permitted. Manufacturer shall make allowances for insulation thickness for 
protrusions of nozzles and connections. Insulation fixing lugs shall be provided. 
Provisions for insulation to be applied on site shall be provided.   

D. Insulation shall be faced with an aluminum foil vapor barrier with a maximum 
permeability of 0.02 perms.  Exterior metal jacket cover shall be 0.032-inch thick flat 
embossed metal secured by fasteners or bands of similar material. 

2.08 SPARE PARTS, SPECIAL TOOLS, AND SUPPLIES 

A. The Contractor shall provide spare parts for the equipment provided under this 
Specification, as specified herein and in 01 77 19 - Closeout Requirements. 

1. The spare parts provided shall include: 

a. One strainer element. 

b. One complete set of bearings. 

c. Two complete sets of gaskets, O-Rings, etc.  

d. Spare parts recommended by the equipment manufacturer for two (2) years 
of normal equipment operation (but not including spare parts already listed 
above). 

2. The spare parts specified above shall be understood as required for the total lot 
of equipment provided under this Specification.  

PART 3 - EXECUTION 

3.01 INSTALLATION 

A. Installation of equipment and materials provided under this Specification shall be in 
accordance with the manufacturer’s recommendations, the approved working 
drawings, and the requirements specified in Division 01.  Type 316 stainless steel 
anchor bolts (and related hardware, including, but not limited to, nuts and washers) 
shall be included in the supply of the equipment provided under this Specification, 
and shall be installed by the Contractor in accordance with the equipment 
manufacturer’s instructions. 
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B. Additional instructions for the installation of equipment and materials provided under 
this Specification are as follows:  

1. Insulation shall be installed in accordance with the manufacturer’s written 
instructions.  Insulation shall not be installed until all field and functional tests are 
completed and approved. 

2. Insulation shall be stored in a dry, clean place prior to installation and installed to 
dry, clean surfaces. 

3. All insulation joints shall be cut straight and butted with no gaps.  All joints in the 
vapor barrier shall be sealed with the manufacturer’s recommended seal 
material. 

4. All insulation over access openings shall be installed so that it is removable and 
easily reinstalled. 

3.02 CLEANING 

A. Prior to acceptance of the work of this section, thoroughly clean all installed materials, 
equipment and related areas in accordance with 01 77 19 - Closeout Requirements. 

3.03 FIELD TESTING 

A. Preliminary and final field tests shall be performed for all equipment provided under 
this Specification, as specified in the General Conditions and Division 01. 

1. Field tests for motors shall be performed as specified in 26 05 60 - Low-Voltage 
Electric Motors.. 

B. Additional requirements for field testing of the equipment provided under this 
Specification are as follows: 

1. Strainer performance capabilities shall be tested under actual flow conditions. 

2. Strainer shall be hydrostatically tested. 

C. Any strainer which fails to meet any of the contract specifications shall be modified, 
repaired or replaced by the contractor at no additional cost to the Owner. 

 

END OF SECTION 
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Systems 

SECTION 40 05 97 

PIPING AND EQUIPMENT IDENTIFICATION SYSTEMS 

PART 1 – GENERAL 

1.01 THE REQUIREMENT 

A. The Contractor shall furnish and install all components of the system for identification of 

piping and equipment as specified hereinafter. The system shall include the application 

of color coding to all new and altered plant piping. The Contractor shall paint the 

equipment and piping of all Contracts in the colors herein specified, and in accordance 

with the requirements of Section 09 90 00 − Painting. 

B. In addition to the legends specified herein, the Engineer may order the Contractor to 

furnish and install additional identification legends and arrows at no additional cost to the 

Owner. Such additional signs may be requested near completion of the work and shall 

be limited to no more than five (5) signs for each type specified herein. The legends and 

color combinations for additional signs shall conform to the requirements specified 

herein. 

C. The Contractor shall submit a schedule of the colors and designations proposed in 

accordance with Section 01 33 00 − Submittal Procedures and this Section. A minimum 

of four (4) color charts with cross-references to the colors listed herein shall be included 

with the Submittal. 

D. Reference Section 40 05 00 − Basic Mechanical Requirements. 

PART 2 – PRODUCTS 

2.01 PIPING BAND 

A. All new and altered piping shall receive identification bands. Such bands shall be 

6-inches wide, neatly made by masking, and spaced at intervals of 30-inches on centers 

regardless of the diameter of the pipe being painted. The Contractor may use approved 

precut and prefinished metal bands on piping, in lieu of the masked and painted bands, 

where approved by the Engineer. 

2.02 PIPING IDENTIFICATION LEGEND 

A. The Contractor shall apply identification legends to all types and sections of piping as 

shown on the Drawings or as designated by the Engineer. Such legends shall be in the 

form of plain block lettering giving the name of the pipe content in full or abbreviated 

form and showing the direction of flow by arrows. All lettering and arrows shall be of the 
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plastic snap-on type, Seton nameplate "setmarks", or equal, or they shall be formed by 

stenciling in an approved manner using white or black as directed and shall have an 

overall height in inches in accordance with the following table: 

 
Diameter of Pipe or 

Pipe Covering 
Height of Lettering 

3/4 to 1-1/4 inches 1/2-inches 

1-1/2 to 2-inches 3/4-inches 

2-1/2 to 6-inches 1-1/4-inches 

8 to 10-inches 2-1/2-inches 

Over 10-inches 3-1/2-inches 

B. Identification lettering shall be located midway between color coding bands where 

possible. Identification lettering and arrows shall be placed as directed by the Engineer 

but shall generally be located each fifteen (15) feet in pipe length, and shall be properly 

inclined to the pipe axis to facilitate easy reading. In the event lettering and arrow 

identifications are required for piping less than 3/4-inch in diameter, the Contractor shall 

furnish and attach approved color-coded tags where instructed. 

C. Piping and Equipment Identification: 

 

Service Base Band 

Raw Water Olive Green - 

Clarified Water Aqua - 

Filtered Water Aqua - 

Finished Water Dark Blue - 

Backwash Water Aqua - 

Wastewash Water Olive Green - 

Filter-to-Waste Olive Green - 

Waste Washwater Reservoir Olive Green - 

Process Water Aqua Green - 

Domestic Water Dark Blue - 

Sample Water Dark Blue - 
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Service Base Band 

Service Air Green - 

Process Air Green - 

Potable Cold Water Light Blue - 

Potable Hot Water Light Blue - 

Potable Tempered Water Dark Blue - 

Non-Potable Water Aqua Green Red 

Sewer Dark Gray - 

Sanitary and Process Drains Brown - 

Sump Discharge Piping French Grey - 

Centrate Recycle Olive Green - 

Centrate Drain / Centrate Feed Brown - 

Conveyor Drain Brown - 

DAF Recycle Olive Green - 

DAF Solids Light Brown - 

Heating (HVAC) Piping Orange - 

Seal Water Piping Jade Green - 

Hydrants Red - 

Coagulant Orange - 

Chlorine Compounds Medium Yellow - 

Caustic Compounds Yellow Green 

Phosphate Compounds Light Green Red 

Polymers Orange Green 

PART 3 – EXECUTION (NOT USED) 

END OF SECTION
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PART 1 - GENERAL

1.01 THE REQUIREMENT

A.

1.02 PIPING SCHEDULES

A.

B.

PIPE SIZE MATERIAL TYPE OF JOINT CLASS/DESIGN TEST PRESSURE

FLANGED (EXPOSED) CLASS 53

RESTRAINED (BURIED) PRESSURE CLASS 350

LESS THAN 4-IN PVC/CPVC (2) SOCKET SCH 80 (1) 

1.03 VALVE SCHEDULES

A.

B.

1.04 GATE SCHEDULES

A.

DIP

Gates shall be tagged by the manufacturer according to locations listed in this Section.

(1) 4-IN AND LARGER

(1) Test at 150 percent of working pressure or 10 psi, whichever is greater.

(2) For all PVC / CPVC designations, if piping is exposed to direct sunlight or if heat tracing is required, CPVC shall be used. 

Otherwise, PVC shall be used.

All valves shall be tagged by the manufacturer according to the control valve designations listed 

in this Section.

SECTION 40 06 20

PROCESS PIPE, VALVE, AND GATE SCHEDULES

Reference Section 40 05 00 - Basic Mechanical Requirements.

Piping requirements for this Section are outlined on the Drawings and in the Piping Schedules. 

In the absence of a specified test pressure, pipe shall be tested at the greater of: 1) 150 percent 

of working pressure as determined by the Engineer or 2) 10 psig, unless the Schedule indicates 

no test is required. 

If the pipe material is not shown on the Piping Schedule or otherwise specified, the following 

materials shall be used.

Valves not listed in this Section shall be manually operated, unless otherwise shown on the 

Drawings.

90398-004 2/23/2024 40 06 20-1 of 16 Process Pipe, Valve, and Gate Schedules
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 Butterfly Valve with a Limit Switch BFVZ 

 Ball Valve with a Limit Switch BVZ 

 Damper DAMP 

 Motorized Butterfly Valve MBFV 

 Motorized Ball Valve MBV 

 Motor Operated Damper MOD 

 Motorized Pressure Reducing Valve MPRV 

 Pressure Control Valve PCV 

 Automatic Pressure Reducing Valve PRV

 Solenoid Valve SV 

 Vacuum Regulator VR 

 Electric Actuators (Open/Close) Elec(O/C)

 Electric Actuators (Modulating) Elec(Mod)

 Manual MANUAL

 316L Stainless Steel 316L SS

 Cast Iron CI

 Carbon Steel CS

 Copper Cu

 Ductile Iron DI

 Polyvinyl Chloride PVC

 Titanium TIM

 Flanged FLG

 Grooved End Coupling GEC

 Grooved / Shouldered End Coupling GSEC

 Mechanical Joint MJ

 Push-on Joint POJ

 Restrained Mechanical Joint RMJ

 Restrained Push-on Joint RPOJ

 Shouldered End Coupling SEC

 Soldered SOL

 Split-sleeve Coupling SSC

 Solvent Weld SW

1.05 ABBREVIATIONS

Valve Type:

Pipe Material:

Actuator Type:

Joint Type:

90398-004 2/23/2024 40 06 20-2 of 16 Process Pipe, Valve, and Gate  Schedules
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TYPE OF

JOINT

CLASS/

DESIGN

TYPE OF

JOINT

CLASS/

DESIGN

TYPE OF

JOINT

CLASS/

DESIGN

HEAT

TRACE
2 WORKING SURGE RESTRAINT

FIELD

TEST

AS AIR SCOUR TREATMENT BUILDING
STAINLESS 

STEEL
N/A N/A N/A N/A

WELDED/

FLANGED
4

SECTION

40 05 24.13
NO 25 N/A 35 40

DUCTILE 

IRON
RESTRAINED CLASS 53 N/A N/A N/A N/A

STEEL N/A N/A
WELDED/ 

RESTRAINED

SECTION

40 05 24.23
N/A N/A

STAINLESS 

STEEL
N/A N/A N/A N/A

WELDED/

FLANGED
4

SECTION

40 05 24.24

BACKWASH FACILITY
DUCTILE 

IRON
N/A N/A N/A N/A FLANGED

4 PRESSURE 

CLASS 53

DUCTILE 

IRON
RESTRAINED CLASS 53 N/A N/A N/A N/A

STEEL N/A N/A
WELDED/ 

RESTRAINED

SECTION

40 05 24.23
N/A N/A

STAINLESS 

STEEL
N/A N/A N/A N/A

WELDED/

FLANGED
4

SECTION

40 05 24.24

CD CENTRATE DRAIN
WASTE WASHWATER / CENTRATE TANK 

AND DEWATERING BUILDING

>= 4"

DIP
RESTRAINED

PRESSURE 

CLASS 53
N/A N/A N/A N/A NO 20 N/A 30 30

CF CENTRIFUGE FEED
DEWATERING BUILDING AND TREATMENT 

BUILDING

>= 4"

DIP
RESTRAINED

PRESSURE 

CLASS 53
N/A N/A FLANGED

4 CLASS 53 NO 40 50 70 60

STEEL
WELDED/ 

RESTRAINED

SECTION

40 05 24.23

WELDED/ 

RESTRAINED

SECTION

40 05 24.23
N/A N/A

STAINLESS 

STEEL
N/A N/A N/A N/A

WELDED/

FLANGED
4

SECTION

40 05 24.24

CR CENTRATE RECYCLE

TREATMENT BUILDING, WASTE 

WASHWATER / CENTRATE TANK AND 

YARD

DUCTILE 

IRON
RESTRAINED CLASS 53

WELDED/ 

RESTRAINED

SECTION

40 05 24.23
FLANGED

4 CLASS 53 NO 20 25 40 30

DAFR DAF RECYCLE TREATMENT BUILDING
STAINLESS 

STEEL
N/A N/A N/A N/A

WELDED/

FLANGED
4

 > 3" Schedule 

5S

< 3" Schedule 

40S

NO 110 140 150 150

DAFS DAF SOLIDS
DEWATERING BUILDING AND TREATMENT 

BUILDING AND YARD

>= 4"

DIP
RESTRAINED CLASS 53 N/A N/A FLANGED

4 CLASS 53 NO 20 25 40 30

TREATMENT BUILDING AND YARD STEEL N/A N/A
WELDED/ 

RESTRAINED

SECTION

40 05 24.23
N/A N/A NO 15 N/A 25 30

TREATMENT BUILDING AND YARD PVC / CPVC
5 SOCKET SCH 80 N/A N/A FLANGED

4 SCH 80 NO 15 N/A 25 30

DR DRAIN

N/A N/A

CLW CLARIFIED WATER

N/AAIR

BWF

BWS BACKWASH SUPPLY

TREATMENT BUILDING AND YARD

WATER TREATMENT PLANT PIPING SCHEDULE

PIPE DESIGNATIONS
6

DESIGN PRESSURE (PSI)
1BURIED PIPING

MATERIALLOCATION
7

BURIED PIPE BELOW SLAB EXPOSED PIPING

SOLDERED 200TYPE L NO 128 N/A 160TREATMENT BUILDING
< 4" 

COPPER
COMPRESSED AIR

BACKWASH WATER 

FEED

N/A

TREATMENT BUILDING

TREATMENT BUILDING AND YARD NO

NO

NO 5 N/A

30

10 N/A 15 15

20 25 40

10 8

90398-004/February 2024 40 06 20-3 Process Pipe, Valve, and Gate Schedules
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TYPE OF

JOINT

CLASS/

DESIGN

TYPE OF

JOINT

CLASS/

DESIGN

TYPE OF

JOINT

CLASS/

DESIGN

HEAT

TRACE
2 WORKING SURGE RESTRAINT

FIELD

TEST

WATER TREATMENT PLANT PIPING SCHEDULE

PIPE DESIGNATIONS
6

DESIGN PRESSURE (PSI)
1BURIED PIPING

MATERIALLOCATION
7

BURIED PIPE BELOW SLAB EXPOSED PIPING

  TREATMENT BUILDING AND YARD STEEL
WELDED/ 

RESTRAINED

SECTION

40 05 24.23

WELDED/ 

RESTRAINED

SECTION

40 05 24.23
N/A N/A

TREATMENT BUILDING
STAINLESS 

STEEL
N/A N/A N/A N/A

WELDED/

FLANGED
4

SECTION

40 05 24.24

DUCTILE 

IRON
RESTRAINED CLASS 53 N/A N/A N/A N/A

STEEL N/A N/A
WELDED/ 

RESTRAINED

SECTION

40 05 24.23
N/A N/A

STAINLESS 

STEEL
N/A N/A N/A N/A

WELDED/

FLANGED
4

SECTION

40 05 24.24

HDPE PUSH-ON
SECTION

40 05 33
N/A N/A N/A N/A

STEEL N/A N/A
WELDED/ 

RESTRAINED

SECTION

40 05 24.23
N/A N/A

RCP PUSH-ON CLASS III N/A N/A N/A N/A

STAINLESS 

STEEL
N/A N/A N/A N/A

WELDED/

FLANGED
4

SECTION

40 05 24.24

STEEL
WELDED/ 

RESTRAINED

SECTION

40 05 24.23

WELDED/ 

RESTRAINED

SECTION

40 05 24.23
N/A N/A

STAINLESS 

STEEL
N/A N/A N/A N/A

WELDED/

FLANGED
4

SECTION

40 05 24.24

RSD
RESIDUALS STORAGE 

DECANT
RESIDUALS STORAGE TANK

>= 4"

DIP
RESTRAINED CLASS 53 N/A N/A FLANGED

4 CLASS 53 NO 10 N/A 20 15

SF SLOP FLOW
DEWATERING BUILDING, RESIDUALS 

STORAGE TANK

>= 4"

DIP
RESTRAINED

PRESSURE 

CLASS 53
N/A N/A FLANGED

4 CLASS 53 NO 20 N/A 40 30

SW SAMPLE TREATMENT BUILDING PVC / CPVC
5 N/A N/A N/A N/A FLANGED

4 SCH 80 NO 25 N/A 50 40

TW TREATED WATER TREATMENT BUILDING AND YARD STEEL
WELDED/ 

RESTRAINED

SECTION

40 05 24.23

WELDED/ 

RESTRAINED

SECTION

40 05 24.23
N/A N/A NO 20 N/A 40 30

STEEL
WELDED/ 

RESTRAINED

SECTION

40 05 24.23
N/A N/A N/A N/A NO 20 N/A 40 30

HDPE RESTRAINED
SECTION 40 

05 33
N/A N/A N/A N/A NO 20 N/A 40 30

V VENT
TREATMENT BUILDING, DEWATERING 

BUILDING AND YARD
PVC SOCKET SCH 80 N/A N/A

SOCKET/

FLANGED
SCH 80 NO N/A N/A N/A N/A

WW WASH WATER YARD
DUCTILE 

IRON
RESTRAINED CLASS 53 N/A N/A N/A N/A NO 30 N/A 45 50

DUCTILE 

IRON
RESTRAINED CLASS 53 N/A N/A N/A N/A

STEEL N/A N/A
WELDED/ 

RESTRAINED

SECTION

40 05 24.23
N/A N/A

STAINLESS 

STEEL
N/A N/A N/A N/A

WELDED/

FLANGED
4

SECTION

40 05 24.24

WWW WASTE WASHWATER

RAW WATERRW

TREATMENT BUILDING, WASTE 

WASHWATER, CENTRATE TANK AND 

YARD

FILTER-TO-WASTE

FILW FILTERED WATER

FTW TREATMENT BUILDING

OVERFLOW
TREATMENT BUILDING, WWW TANK, 

DEWATERING BUILDING, AND YARD

TREATMENT BUILDING AND YARD

OF

30

NO 30 N/A 45

NO 15 20 27

NO 15 N/A 25 30

NO 15 20 25 30

TTW
TEMPORARY TREATED 

WATER
YARD

50

30NO 15 20 25
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TYPE OF

JOINT

CLASS/

DESIGN

TYPE OF

JOINT

CLASS/

DESIGN

TYPE OF

JOINT

CLASS/

DESIGN

HEAT

TRACE
2 WORKING SURGE RESTRAINT

FIELD

TEST

WATER TREATMENT PLANT PIPING SCHEDULE

PIPE DESIGNATIONS
6

DESIGN PRESSURE (PSI)
1BURIED PIPING

MATERIALLOCATION
7

BURIED PIPE BELOW SLAB EXPOSED PIPING

DUCTILE 

IRON
RESTRAINED CLASS 53 N/A N/A N/A N/A

STEEL N/A N/A
WELDED/ 

RESTRAINED

SECTION

40 05 24.23
N/A N/A

STAINLESS 

STEEL
N/A N/A N/A N/A

WELDED/

FLANGED
4

SECTION

40 05 24.24

1) Surge pressure is the maximum pressure in the system during a surge event. Restraint pressure shall be used to determine pipe joint design and if required, the size, number, material, and dimensions of tabs and threaded-rods and thrust blocking for 

thrust restraint of piping and piping system components specified.

2) Not Used. 

3) For piping identification color coding scheme, see Section 40 05 97 Piping and Equipment Identification Systems. 

4) Flanges shall be provided as shown on the drawings or as approved by the Engineer.

5) For all PVC / CPVC designations, if piping is exposed to direct sunlight or if heat tracing is required, CPVC shall be used. Otherwise, PVC shall be used.

6) See Section 22 11 13 - Facility Water Distribution Piping and Contract Drawing P-002 for plumbing pipe designations. 

7) The location show herein is descriptive and shall not preclude the Contractor from providing pipe at any location shown in the Contract Drawings.

WWWR
WASTE WASHWATER 

REYCLE

TREATMENT BUILDING, WASTE 

WASHWATER / CENTRATE TANK
NO 40 50 110 60
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TYPE OF

JOINT

CLASS/

DESIGN

TYPE OF

JOINT

CLASS/

DESIGN

HEAT

TRACE
2 WORKING RESTRAINT

FIELD

TEST

CPOL COAGULANT POLYMER
<= 4"

PVC / CPVC
3 N/A N/A

SOCKET/

FLANGED
SCH 80 NO 25 32 40

CPOLS
COAGULANT POLYMER 

SOLUTION

<= 4"

PVC / CPVC
4 N/A N/A

SOCKET/

FLANGED
SCH 80 NO 52 65 80

DPOL NEAT DEWATERING POLYMER
<= 4"

PVC / CPVC
3 N/A N/A

SOCKET/

FLANGED
SCH 80 NO 25 32 40

DPOLS
DEWATERING POLYMER 

SOLUTION

<= 4"

PVC / CPVC
3 N/A N/A

SOCKET/

FLANGED
SCH 80 NO 66 83 100

FPOL FILTER AID POLYMER
<= 4"

PVC / CPVC
3 N/A N/A

SOCKET/

FLANGED
SCH 80 NO 25 32 40

FPOLS FILTER AID POLYMER SOLUTION
<= 4"

PVC / CPVC
3 N/A N/A

SOCKET/

FLANGED
SCH 80 NO 41 52 70

<= 4"

PVC / CPVC
3 N/A N/A

SOCKET/

FLANGED
SCH 80 NO 63

<= 4"

PVC / CPVC
3 SOCKET SCH 80 N/A N/A NO 50 63 80

316 SS N/A N/A
WELDED/

FLANGED
4

SECTION

40 05 24.43
NO

<= 4"

PVC / CPVC
3 SOCKET SCH 80 N/A N/A NO 50 63 80

316 SS N/A N/A
WELDED/

FLANGED
4

SECTION

40 05 24.43
NO 50 63 80

< 4"

PVC / CPVC
3 N/A N/A

SOCKET/

FLANGED
SCH 80 NO 50 63 80

PHA PHOSPHORIC ACID
< 4"

PVC / CPVC
3 SOCKET SCH 80

SOCKET/

FLANGED
SCH 80 NO 50 63 80

CHEMICAL PIPING SCHEDULE

PIPE DESIGNATIONS

EXPOSED PIPING DESIGN PRESSURE (PSI)
1

NAOCL SODIUM HYPHOCHLORITE 50

POLYALUMINUM CHLORIDE

NAOHS
SODIUM HYDROXIDE/ CAUSTIC 

SOLUTION 

1) Surge pressure is the maximum pressure in the system during a surge event. Restraint pressure shall be used to determine pipe joint design and if required, the size, number, material, and 

dimensions of tabs and threaded-rods and thrust blocking for thrust restraint of piping and piping system components specified.

2) Provide heat tracing and insulation as specified in Section 40 41 13 on all exposed outdoor piping indicated.

3) For all PVC / CPVC designations, if piping is exposed to direct sunlight or if heat tracing is required, CPVC shall be used. Otherwise, PVC shall be used.

4) Flanges shall be provided as shown on the drawings or as approved by the Engineer.

BURIED PIPING

MATERIAL

50

PACL

SODIUM HYDROXIDE/ CAUSTIC NAOH

80

63 80
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TAG

NO.
VALVE TYPE OPERATOR TYPE

SIZE

(in.)
FLOW (GPM)

AIR FLOW 

(SCFM)

MAX DIFFERENTIAL 

PRESSURE

(psi)

CLASS SERVICE LOCATION
REMOTE MANUAL 

STATIONS REQUIRED

MOV-10110 BUTTERFLY OPEN/CLOSE 42 22569 N/A 17 150 RAW WATER ISOLATION RAW WATER LINE YES

MOV-10120 BUTTERFLY OPEN/CLOSE 42 22569 N/A 17 150 RAW WATER ISOLATION RAW WATER LINE YES

FCV-10111 BUTTERFLY MODULATING 42 22569 N/A 17 150 RAW WATER FLOW CONTROL RAW WATER LINE YES

FCV-10121 BUTTERFLY MODULATING 42 22569 N/A 17 150 RAW WATER FLOW CONTROL RAW WATER LINE YES

MOV-20110 BUTTERFLY OPEN/CLOSE 30 4514 N/A 6 150 FLOCULATOR INLET FLOCULATOR 1 NO

MOV-20210 BUTTERFLY OPEN/CLOSE 30 4514 N/A 6 150 FLOCULATOR INLET FLOCULATOR 2 NO

MOV-20310 BUTTERFLY OPEN/CLOSE 30 4514 N/A 6 150 FLOCULATOR INLET FLOCULATOR 3 NO

MOV-20410 BUTTERFLY OPEN/CLOSE 30 4514 N/A 6 150 FLOCULATOR INLET FLOCULATOR 4 NO

MOV-20510 BUTTERFLY OPEN/CLOSE 30 4514 N/A 6 150 FLOCULATOR INLET FLOCULATOR 5 NO

MOV-20610 BUTTERFLY OPEN/CLOSE 30 4514 N/A 6 150 FLOCULATOR INLET FLOCULATOR 6 NO

MOV-20710 BUTTERFLY OPEN/CLOSE 30 4514 N/A 6 150 FLOCULATOR INLET FLOCULATOR 7 NO

MOV-20810 BUTTERFLY OPEN/CLOSE 30 4514 N/A 6 150 FLOCULATOR INLET FLOCULATOR 8 NO

MOV-20910 BUTTERFLY OPEN/CLOSE 30 4514 N/A 6 150 FLOCULATOR INLET FLOCULATOR 9 NO

MOV-21010 BUTTERFLY OPEN/CLOSE 30 4514 N/A 6 150 FLOCULATOR INLET FLOCULATOR 10 NO

MOV-30001 BUTTERFLY OPEN/CLOSE 48 24305 N/A 10 150 CLARIFIED WATER
CLARIFIED WATER 

LINE
YES

MOV-30002 BUTTERFLY OPEN/CLOSE 48 24305 N/A 10 150 CLARIFIED WATER
CLARIFIED WATER 

LINE
YES

MOV-30003 BUTTERFLY OPEN/CLOSE 48 24305 N/A 10 150 CLARIFIED WATER
CLARIFIED WATER 

LINE
YES

MOV-30110 BUTTERFLY OPEN/CLOSE 4 200 N/A 150 150 DAF RECYCLE DAF NO. 1 NO

MOV-30120 BUTTERFLY OPEN/CLOSE 3 200 N/A 150 150 DAF RECYCLE DAF NO. 1 NO

MOV-30130 BUTTERFLY OPEN/CLOSE 4 200 N/A 150 150 DAF RECYCLE DAF NO. 1 NO

MOV-30140 BALL OPEN/CLOSE 2 50 N/A 150 150 DAF SKIMMER DAF NO. 1 NO

ELECTRICALLY OPERATED VALVES AND MANUAL VALVES
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TAG

NO.
VALVE TYPE OPERATOR TYPE

SIZE

(in.)
FLOW (GPM)

AIR FLOW 

(SCFM)

MAX DIFFERENTIAL 

PRESSURE

(psi)

CLASS SERVICE LOCATION
REMOTE MANUAL 

STATIONS REQUIRED

MOV-30150 BALL OPEN/CLOSE 2 50 N/A 150 150 DAF SKIMMER DAF NO. 1 NO

MOV-30210 BUTTERFLY OPEN/CLOSE 4 200 N/A 150 150 DAF RECYCLE DAF NO. 2 NO

MOV-30220 BUTTERFLY OPEN/CLOSE 3 200 N/A 150 150 DAF RECYCLE DAF NO. 2 NO

MOV-30230 BUTTERFLY OPEN/CLOSE 4 200 N/A 150 150 DAF RECYCLE DAF NO. 2 NO

MOV-30240 BALL OPEN/CLOSE 2 50 N/A 150 150 DAF SKIMMER DAF NO. 2 NO

MOV-30250 BALL OPEN/CLOSE 2 50 N/A 150 150 DAF SKIMMER DAF NO. 2 NO

MOV-30310 BUTTERFLY OPEN/CLOSE 4 200 N/A 150 150 DAF RECYCLE DAF NO. 3 NO

MOV-30320 BUTTERFLY OPEN/CLOSE 3 200 N/A 150 150 DAF RECYCLE DAF NO. 3 NO

MOV-30330 BUTTERFLY OPEN/CLOSE 4 200 N/A 150 150 DAF RECYCLE DAF NO. 3 NO

MOV-30340 BALL OPEN/CLOSE 2 50 N/A 150 150 DAF SKIMMER DAF NO. 3 NO

MOV-30350 BALL OPEN/CLOSE 2 50 N/A 150 150 DAF SKIMMER DAF NO. 3 NO

MOV-30410 BUTTERFLY OPEN/CLOSE 4 200 N/A 150 150 DAF RECYCLE DAF NO. 4 NO

MOV-30420 BUTTERFLY OPEN/CLOSE 3 200 N/A 150 150 DAF RECYCLE DAF NO. 4 NO

MOV-30430 BUTTERFLY OPEN/CLOSE 4 200 N/A 150 150 DAF RECYCLE DAF NO. 4 NO

MOV-30440 BALL OPEN/CLOSE 2 50 N/A 150 150 DAF SKIMMER DAF NO. 4 NO

MOV-30450 BALL OPEN/CLOSE 2 50 N/A 150 150 DAF SKIMMER DAF NO. 4 NO

MOV-30510 BUTTERFLY OPEN/CLOSE 4 200 N/A 150 150 DAF RECYCLE DAF NO. 5 NO

MOV-30520 BUTTERFLY OPEN/CLOSE 3 200 N/A 150 150 DAF RECYCLE DAF NO. 5 NO

MOV-30530 BUTTERFLY OPEN/CLOSE 4 200 N/A 150 150 DAF RECYCLE DAF NO. 5 NO

MOV-30540 BALL OPEN/CLOSE 2 50 N/A 150 150 DAF SKIMMER DAF NO. 5 NO

MOV-30550 BALL OPEN/CLOSE 2 50 N/A 150 150 DAF SKIMMER DAF NO. 5 NO

MOV-30610 BUTTERFLY OPEN/CLOSE 4 200 N/A 150 150 DAF RECYCLE DAF NO. 6 NO

MOV-30620 BUTTERFLY OPEN/CLOSE 3 200 N/A 150 150 DAF RECYCLE DAF NO. 6 NO

MOV-30630 BUTTERFLY OPEN/CLOSE 4 200 N/A 150 150 DAF RECYCLE DAF NO. 6 NO

MOV-30640 BALL OPEN/CLOSE 2 50 N/A 150 150 DAF SKIMMER DAF NO. 6 NO

MOV-30650 BALL OPEN/CLOSE 2 50 N/A 150 150 DAF SKIMMER DAF NO. 6 NO

MOV-30710 BUTTERFLY OPEN/CLOSE 4 200 N/A 150 150 DAF RECYCLE DAF NO. 7 NO

MOV-30720 BUTTERFLY OPEN/CLOSE 3 200 N/A 150 150 DAF RECYCLE DAF NO. 7 NO

MOV-30730 BUTTERFLY OPEN/CLOSE 4 200 N/A 150 150 DAF RECYCLE DAF NO. 7 NO

MOV-30740 BALL OPEN/CLOSE 2 50 N/A 150 150 DAF SKIMMER DAF NO. 7 NO

MOV-30750 BALL OPEN/CLOSE 2 50 N/A 150 150 DAF SKIMMER DAF NO. 7 NO

MOV-30810 BUTTERFLY OPEN/CLOSE 4 200 N/A 150 150 DAF RECYCLE DAF NO. 8 NO

MOV-30820 BUTTERFLY OPEN/CLOSE 3 200 N/A 150 150 DAF RECYCLE DAF NO. 8 NO

MOV-30830 BUTTERFLY OPEN/CLOSE 4 200 N/A 150 150 DAF RECYCLE DAF NO. 8 NO

MOV-30840 BALL OPEN/CLOSE 2 50 N/A 150 150 DAF SKIMMER DAF NO. 8 NO

MOV-30850 BALL OPEN/CLOSE 2 50 N/A 150 150 DAF SKIMMER DAF NO. 8 NO

MOV-30910 BUTTERFLY OPEN/CLOSE 4 200 N/A 150 150 DAF RECYCLE DAF NO. 9 NO

MOV-30920 BUTTERFLY OPEN/CLOSE 3 200 N/A 150 150 DAF RECYCLE DAF NO. 9 NO

MOV-30930 BUTTERFLY OPEN/CLOSE 4 200 N/A 150 150 DAF RECYCLE DAF NO. 9 NO

MOV-30940 BALL OPEN/CLOSE 2 50 N/A 150 150 DAF SKIMMER DAF NO. 9 NO

MOV-30950 BALL OPEN/CLOSE 2 50 N/A 150 150 DAF SKIMMER DAF NO. 9 NO

ELECTRICALLY OPERATED VALVES AND MANUAL VALVES
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MOV-31010 BUTTERFLY OPEN/CLOSE 4 200 N/A 150 150 DAF RECYCLE DAF NO. 10 NO
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TAG

NO.
VALVE TYPE OPERATOR TYPE

SIZE

(in.)
FLOW (GPM)

AIR FLOW 

(SCFM)

MAX DIFFERENTIAL 

PRESSURE

(psi)

CLASS SERVICE LOCATION
REMOTE MANUAL 

STATIONS REQUIRED

MOV-31020 BUTTERFLY OPEN/CLOSE 3 200 N/A 150 150 DAF RECYCLE DAF NO. 10 NO

MOV-31030 BUTTERFLY OPEN/CLOSE 4 200 N/A 150 150 DAF RECYCLE DAF NO. 10 NO

MOV-31040 BALL OPEN/CLOSE 2 50 N/A 150 150 DAF SKIMMER DAF NO. 10 NO

MOV-31050 BALL OPEN/CLOSE 2 50 N/A 150 150 DAF SKIMMER DAF NO. 10 NO

MOV-34060 BUTTERFLY MODULATING 24 5738 N/A 150 150 DAF RECYCLE POST SATURATORS NO

MOV-34090 BUTTERFLY MODULATING 24 5738 N/A 150 150 DAF RECYCLE POST SATURATORS NO

FCV-40100 BUTTERFLY MODULATING 24 12940 N/A 31 150
BACKWASH FEED FLOW 

CONTROL

BACKWASH FEED 

HEADER
YES

MOV-40120 BUTTERFLY OPEN/CLOSE 24 3224 N/A 3 150 FILTER INLET FILTER NO. 1 NO

MOV-40130 BUTTERFLY OPEN/CLOSE 8 N/A 1848 10.5 150 AIR SCOUR INLET FILTER NO. 1 NO

MOV-40140 BUTTERFLY OPEN/CLOSE 36 12940 N/A 9 150 BACKWASH DISCHARGE FILTER NO. 1 NO

MOV-40150 BUTTERFLY OPEN/CLOSE 30 12940 N/A 33 150 BACKWASH FEED FILTER NO. 1 NO

MOV-40160 BUTTERFLY MODULATING 20 3224 N/A 11 150 FILTERED WATER FILTER NO. 1 NO

MOV-40170 BUTTERFLY MODULATING 20 3224 N/A 11 150 FILTER TO WASTE FILTER NO. 1 NO

MOV-40220 BUTTERFLY OPEN/CLOSE 24 3224 N/A 3 150 FILTER INLET FILTER NO. 2 NO

MOV-40230 BUTTERFLY OPEN/CLOSE 8 N/A 1848 10.5 150 AIR SCOUR INLET FILTER NO. 2 NO

MOV-40240 BUTTERFLY OPEN/CLOSE 36 12940 N/A 9 150 BACKWASH DISCHARGE FILTER NO. 2 NO

MOV-40250 BUTTERFLY OPEN/CLOSE 30 12940 N/A 33 150 BACKWASH FEED FILTER NO. 2 NO

MOV-40260 BUTTERFLY MODULATING 20 3224 N/A 11 150 FILTERED WATER FILTER NO. 2 NO

MOV-40270 BUTTERFLY MODULATING 20 3224 N/A 11 150 FILTER TO WASTE FILTER NO. 2 NO

MOV-40320 BUTTERFLY OPEN/CLOSE 24 3224 N/A 3 150 FILTER INLET FILTER NO. 3 NO

MOV-40330 BUTTERFLY OPEN/CLOSE 8 N/A 1848 10.5 150 AIR SCOUR INLET FILTER NO. 3 NO

MOV-40340 BUTTERFLY OPEN/CLOSE 36 12940 N/A 9 150 BACKWASH DISCHARGE FILTER NO. 3 NO

MOV-40350 BUTTERFLY OPEN/CLOSE 30 12940 N/A 33 150 BACKWASH FEED FILTER NO. 3 NO

MOV-40360 BUTTERFLY MODULATING 20 3224 N/A 11 150 FILTERED WATER FILTER NO. 3 NO

MOV-40370 BUTTERFLY MODULATING 20 3224 N/A 11 150 FILTER TO WASTE FILTER NO. 3 NO

MOV-40420 BUTTERFLY OPEN/CLOSE 24 3224 N/A 3 150 FILTER INLET FILTER NO. 4 NO

MOV-40430 BUTTERFLY OPEN/CLOSE 8 N/A 1848 10.5 150 AIR SCOUR INLET FILTER NO. 4 NO

MOV-40440 BUTTERFLY OPEN/CLOSE 36 12940 N/A 9 150 BACKWASH DISCHARGE FILTER NO. 4 NO

MOV-40450 BUTTERFLY OPEN/CLOSE 30 12940 N/A 33 150 BACKWASH FEED FILTER NO. 4 NO

MOV-40460 BUTTERFLY MODULATING 20 3224 N/A 11 150 FILTERED WATER FILTER NO. 4 NO

MOV-40470 BUTTERFLY MODULATING 20 3224 N/A 11 150 FILTER TO WASTE FILTER NO. 4 NO

MOV-40520 BUTTERFLY OPEN/CLOSE 24 3224 N/A 3 150 FILTER INLET FILTER NO. 5 NO

MOV-40530 BUTTERFLY OPEN/CLOSE 8 N/A 1848 10.5 150 AIR SCOUR INLET FILTER NO. 5 NO

MOV-40540 BUTTERFLY OPEN/CLOSE 36 12940 N/A 9 150 BACKWASH DISCHARGE FILTER NO. 5 NO

MOV-40550 BUTTERFLY OPEN/CLOSE 30 12940 N/A 33 150 BACKWASH FEED FILTER NO. 5 NO

ELECTRICALLY OPERATED VALVES AND MANUAL VALVES
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NO.
VALVE TYPE OPERATOR TYPE

SIZE

(in.)
FLOW (GPM)

AIR FLOW 

(SCFM)

MAX DIFFERENTIAL 

PRESSURE

(psi)

CLASS SERVICE LOCATION
REMOTE MANUAL 

STATIONS REQUIRED

MOV-40560 BUTTERFLY MODULATING 20 3224 N/A 11 150 FILTERED WATER FILTER NO. 5 NO

MOV-40570 BUTTERFLY MODULATING 20 3224 N/A 11 150 FILTER TO WASTE FILTER NO. 5 NO

MOV-40620 BUTTERFLY OPEN/CLOSE 24 3224 N/A 3 150 FILTER INLET FILTER NO. 6 NO

MOV-40630 BUTTERFLY OPEN/CLOSE 8 N/A 1848 10.5 150 AIR SCOUR INLET FILTER NO. 6 NO

MOV-40640 BUTTERFLY OPEN/CLOSE 36 12940 N/A 9 150 BACKWASH DISCHARGE FILTER NO. 6 NO

MOV-40650 BUTTERFLY OPEN/CLOSE 30 12940 N/A 33 150 BACKWASH FEED FILTER NO. 6 NO

MOV-40660 BUTTERFLY MODULATING 20 3224 N/A 11 150 FILTERED WATER FILTER NO. 6 NO

MOV-40670 BUTTERFLY MODULATING 20 3224 N/A 11 150 FILTER TO WASTE FILTER NO. 6 NO

MOV-40720 BUTTERFLY OPEN/CLOSE 24 3224 N/A 3 150 FILTER INLET FILTER NO. 7 NO

MOV-40730 BUTTERFLY OPEN/CLOSE 8 N/A 1848 10.5 150 AIR SCOUR INLET FILTER NO. 7 NO

MOV-40740 BUTTERFLY OPEN/CLOSE 36 12940 N/A 9 150 BACKWASH DISCHARGE FILTER NO. 7 NO

MOV-40750 BUTTERFLY OPEN/CLOSE 30 12940 N/A 33 150 BACKWASH FEED FILTER NO. 7 NO

MOV-40760 BUTTERFLY MODULATING 20 3224 N/A 11 150 FILTERED WATER FILTER NO. 7 NO

MOV-40770 BUTTERFLY MODULATING 20 3224 N/A 11 150 FILTER TO WASTE FILTER NO. 7 NO

MOV-40820 BUTTERFLY OPEN/CLOSE 24 3224 N/A 3 150 FILTER INLET FILTER NO. 8 NO

MOV-40830 BUTTERFLY OPEN/CLOSE 8 N/A 1848 10.5 150 AIR SCOUR INLET FILTER NO. 8 NO

MOV-40840 BUTTERFLY OPEN/CLOSE 36 12940 N/A 9 150 BACKWASH DISCHARGE FILTER NO. 8 NO

MOV-40850 BUTTERFLY OPEN/CLOSE 30 12940 N/A 33 150 BACKWASH FEED FILTER NO. 8 NO

MOV-40860 BUTTERFLY MODULATING 20 3224 N/A 11 150 FILTERED WATER FILTER NO. 8 NO

MOV-40870 BUTTERFLY MODULATING 20 3224 N/A 11 150 FILTER TO WASTE FILTER NO. 8 NO

MOV-40920 BUTTERFLY OPEN/CLOSE 24 3224 N/A 3 150 FILTER INLET FILTER NO. 9 NO

MOV-40930 BUTTERFLY OPEN/CLOSE 8 N/A 1848 10.5 150 AIR SCOUR INLET FILTER NO. 9 NO

MOV-40940 BUTTERFLY OPEN/CLOSE 36 12940 N/A 9 150 BACKWASH DISCHARGE FILTER NO. 9 NO

MOV-40950 BUTTERFLY OPEN/CLOSE 30 12940 N/A 33 150 BACKWASH FEED FILTER NO. 9 NO

MOV-40960 BUTTERFLY MODULATING 20 3224 N/A 11 150 FILTERED WATER FILTER NO. 9 NO

MOV-40970 BUTTERFLY MODULATING 20 3224 N/A 11 150 FILTER TO WASTE FILTER NO. 9 NO

MOV-41020 BUTTERFLY OPEN/CLOSE 24 3224 N/A 3 150 FILTER INLET FILTER NO. 10 NO

MOV-41030 BUTTERFLY OPEN/CLOSE 8 N/A 1848 10.5 150 AIR SCOUR INLET FILTER NO. 10 NO

MOV-41040 BUTTERFLY OPEN/CLOSE 36 12940 N/A 9 150 BACKWASH DISCHARGE FILTER NO. 10 NO

MOV-41050 BUTTERFLY OPEN/CLOSE 30 12940 N/A 33 150 BACKWASH FEED FILTER NO. 10 NO

MOV-41060 BUTTERFLY MODULATING 20 3224 N/A 11 150 FILTERED WATER FILTER NO. 10 NO

MOV-41070 BUTTERFLY MODULATING 20 3224 N/A 11 150 FILTER TO WASTE FILTER NO. 10 NO

MOV-41120 BUTTERFLY OPEN/CLOSE 24 3224 N/A 3 150 FILTER INLET FILTER NO. 11 NO

ELECTRICALLY OPERATED VALVES AND MANUAL VALVES
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NO.
VALVE TYPE OPERATOR TYPE

SIZE

(in.)
FLOW (GPM)

AIR FLOW 

(SCFM)

MAX DIFFERENTIAL 

PRESSURE

(psi)

CLASS SERVICE LOCATION
REMOTE MANUAL 

STATIONS REQUIRED

MOV-41130 BUTTERFLY OPEN/CLOSE 8 N/A 1848 10.5 150 AIR SCOUR INLET FILTER NO. 11 NO

MOV-41140 BUTTERFLY OPEN/CLOSE 36 12940 N/A 9 150 BACKWASH DISCHARGE FILTER NO. 11 NO

MOV-41150 BUTTERFLY OPEN/CLOSE 30 12940 N/A 33 150 BACKWASH FEED FILTER NO. 11 NO

MOV-41160 BUTTERFLY MODULATING 20 3224 N/A 11 150 FILTERED WATER FILTER NO. 11 NO

MOV-41170 BUTTERFLY MODULATING 20 3224 N/A 11 150 FILTER TO WASTE FILTER NO. 11 NO

MOV-41220 BUTTERFLY OPEN/CLOSE 24 3224 N/A 3 150 FILTER INLET FILTER NO. 12 NO

MOV-41230 BUTTERFLY OPEN/CLOSE 8 N/A 1848 10.5 150 AIR SCOUR INLET FILTER NO. 12 NO

MOV-41240 BUTTERFLY OPEN/CLOSE 36 12940 N/A 9 150 BACKWASH DISCHARGE FILTER NO. 12 NO

MOV-41250 BUTTERFLY OPEN/CLOSE 30 12940 N/A 33 150 BACKWASH FEED FILTER NO. 12 NO

MOV-41260 BUTTERFLY MODULATING 20 3224 N/A 11 150 FILTERED WATER FILTER NO. 12 NO

MOV-41270 BUTTERFLY MODULATING 20 3224 N/A 11 150 FILTER TO WASTE FILTER NO. 12 NO

MOV-41320 BUTTERFLY OPEN/CLOSE 24 3224 N/A 3 150 FILTER INLET FILTER NO. 13 NO

MOV-41330 BUTTERFLY OPEN/CLOSE 8 N/A 1848 10.5 150 AIR SCOUR INLET FILTER NO. 13 NO

MOV-41340 BUTTERFLY OPEN/CLOSE 36 12940 N/A 9 150 BACKWASH DISCHARGE FILTER NO. 13 NO

MOV-41350 BUTTERFLY OPEN/CLOSE 30 12940 N/A 33 150 BACKWASH FEED FILTER NO. 13 NO

MOV-41360 BUTTERFLY MODULATING 20 3224 N/A 11 150 FILTERED WATER FILTER NO. 13 NO

MOV-41370 BUTTERFLY MODULATING 20 3224 N/A 11 150 FILTER TO WASTE FILTER NO. 13 NO

MOV-41420 BUTTERFLY OPEN/CLOSE 24 3224 N/A 3 150 FILTER INLET FILTER NO. 14 NO

MOV-41430 BUTTERFLY OPEN/CLOSE 8 N/A 1848 10.5 150 AIR SCOUR INLET FILTER NO. 14 NO

MOV-41440 BUTTERFLY OPEN/CLOSE 36 12940 N/A 9 150 BACKWASH DISCHARGE FILTER NO. 14 NO

MOV-41450 BUTTERFLY OPEN/CLOSE 30 12940 N/A 33 150 BACKWASH FEED FILTER NO. 14 NO

MOV-41460 BUTTERFLY MODULATING 20 3224 N/A 11 150 FILTERED WATER FILTER NO. 14 NO

MOV-41470 BUTTERFLY MODULATING 20 3224 N/A 11 150 FILTER TO WASTE FILTER NO. 14 NO

MOV-45020 BUTTERFLY OPEN/CLOSE 10 N/A 1848 10 150 AIR SCOUR DIFFUSER AIR SCOUR BLOWER NO

FCV-46001 BUTTERFLY MODULATING 10 4515 N/A 80 150
WASTE WASHWATER 

RECYCLE FLOW CONTROL
WWWR LINE YES

FCV-46002 BUTTERFLY MODULATING 10 4515 N/A 80 150
WASTE WASHWATER 

RECYCLE FLOW CONTROL
WWWR LINE YES

MOV-60115 PLUG OPEN/CLOSE 6 69 N/A 17 150 DAF SOLIDS DEWATERING BLDG NO

MOV-60125 PLUG OPEN/CLOSE 6 69 N/A 17 150 DAF SOLIDS DEWATERING BLDG NO

FCV-60504 BUTTERFLY MODULATING 3 80 N/A 28 150
CENTRATE RECYCLE FLOW 

CONTROL

CENTRATE RECYCLE 

LINE
YES

FCV-60505 BUTTERFLY MODULATING 3 80 N/A 28 150
CENTRATE RECYCLE FLOW 

CONTROL

CENTRATE RECYCLE 

LINE
YES

FCV-81040 BUTTERFLY MODULATING 10 2500 N/A 33 150
BACKWASH RECIRCULATION 

FLOW CONTROL
BACKWASH FACILITY YES

MOV-81050 BUTTERFLY OPEN/CLOSE 10 2500 N/A 33 150 BACKWASH RECIRCULATION BACKWASH FACILITY NO

MOV-81060 BUTTERFLY OPEN/CLOSE 10 2500 N/A 33 150 BACKWASH RECIRCULATION BACKWASH FACILITY NO

SOV-60302 SOLENOID OPEN/CLOSE 2.5 75 N/A 100 150 WASHWATER DEWATERING BLDG NO

SOV-60303 SOLENOID OPEN/CLOSE 2 75 N/A 100 150 WASHWATER DEWATERING BLDG NO

SOV-60304 SOLENOID OPEN/CLOSE 2 75 N/A 100 150 WASHWATER DEWATERING BLDG NO

SOV-60322 SOLENOID OPEN/CLOSE 2.5 75 N/A 100 150 WASHWATER DEWATERING BLDG NO

SOV-60323 SOLENOID OPEN/CLOSE 2 75 N/A 100 150 WASHWATER DEWATERING BLDG NO

SOV-60324 SOLENOID OPEN/CLOSE 2 75 N/A 100 150 WASHWATER DEWATERING BLDG NO

ELECTRICALLY OPERATED VALVES AND MANUAL VALVES
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TAG

NO. VALVE TYPE OPERATOR TYPE

SIZE

(in.)

FLOW 

(LB/DAY)

AIR FLOW 

(SCFM)

MAX DIFFERENTIAL 

PRESSURE

(psi) CLASS SERVICE LOCATION

REMOTE MANUAL 

STATIONS REQUIRED

LCV-34051 GLOBE MODULATING 1 14070 N/A 55 150 COMPRESSED AIR T-34050 NO

LCV-34081 GLOBE MODULATING 1 14070 N/A 55 150 COMPRESSED AIR T-34080 NO

ELECTRICALLY OPERATED GLOBE VALVE SCHEDULE

1) The following valves shall utilize 240V power: MOV-10110, MOV-10120, MOV-34060, MOV-34090, MOV-40160, MOV-40260, MOV-40360, MOV-40460, MOV-40560, MOV-40660, MOV-40760, MOV-40860, MOV-40960, MOV-41060, MOV-41160, MOV-

41260, MOV-41360, MOV-41460. Unless otherwise noted, other valves shall utilize 480V power.

2) Valves SOV-60302, SOV-60303, SOV-60304, SOV-60322, SOV-60323, SOV-60324 shall be solenoid actuated only and do not require a separate actuator. Power shall be 120V, 1 phase.
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WIDTH

(in.)

HEIGHT

(in.)

SL - 10101 RAW WATER ISOLATION CHANNEL 36 24 25 28 14 2 28

SL - 10211-A,

SL - 10231-A
RAPID MIX CHANNEL, UPSTREAM ISOLATION 36 24 11 14 7 2 14

SL - 10211-B,

SL - 10231-B
RAPID MIX CHANNEL, DOWNSTREAM ISOLATION 36 24 17 20 10 2 20

SL - 10311,

SL - 10102,

SL - 10312,

MIXED WATER PLANT ISOLATION CHANNEL 36 24 17 20 10 3 30

SL - 42001 FILTERED WATER WEIR BOX STOP LOGS 72 24 23 25 12 1 12

DESIGN

HEAD
1

(ft.)

NO. OF STOP LOG 

FRAMES

STOP LOG SCHEDULE

TAG NO. DESCRIPTION

STOP LOG SIZE

CHANNEL INVERT TO 

OPERATING FLOOR

(ft.) NO. OF STOP LOGS

1) Design Head is as measured from the gate invert to the maximum WSEL.

END OF SECTION

NO. OF STOP LOGS

PER FRAME
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TAG

NO.
VALVE TYPE OPERATOR TYPE

SIZE

(in.)
FLOW

AIR FLOW 

(SCFM)

MAX DIFFERENTIAL 

PRESSURE

(psi)

CLASS SERVICE LOCATION
REMOTE MANUAL 

STATIONS REQUIRED

SEE NOTE 1
STOP / SLIDE 

GATE
AUTO 15 228 GPM N/A N/A 150 CENTRIFUGE DIVERTER GATE DEWATERING BLDG NO

SEE NOTE 1
STOP / SLIDE 

GATE
AUTO 15 228 GPM N/A N/A 150 CENTRIFUGE DIVERTER GATE DEWATERING BLDG NO

SEE NOTE 2
STOP / SLIDE 

GATE
AUTO 15 228 GPM N/A N/A 150 CENTRIFUGE SOLIDS CHUTE DEWATERING BLDG NO

SEE NOTE 2
STOP / SLIDE 

GATE
AUTO 15 228 GPM N/A N/A 150 CENTRIFUGE SOLIDS CHUTE DEWATERING BLDG NO

SEE NOTE 2
STOP / SLIDE 

GATE
AUTO 15 228 GPM N/A N/A 150 CENTRIFUGE SOLIDS CHUTE DEWATERING BLDG NO

SEE NOTE 2
STOP / SLIDE 

GATE
AUTO 15 228 GPM N/A N/A 150 CENTRIFUGE SOLIDS CHUTE DEWATERING BLDG NO

ELECTRICALLY OPERATED SLIDE GATE SCHEDULE FOR CENTRIFUGES AND SCREW CONVEYORS

1) Centrifuge diverter gate to be supplied by Centrifuge Manufacturer. See Section 46 76 33 - Dewatering Centrifuges.  

2) Centrifuge solids slide gate to be supplied by Screw Conveyor Manufacturer. See Section 46 76 42 - Screw Conveyors. 
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WIDTH

(in.)

HEIGHT

(in.)

SEATING

(ft.)

UN-SEATING

(ft.)

N/A FLOCCULATOR DRAIN, DAF TRAIN 1 12 12 18 18 SUBMERGED UP
CONCRETE

(SURFACE)

NON-SELF-

CONTAINED
NO BASE PLATE NUT

N/A FLOCCULATOR DRAIN, DAF TRAIN 2 12 12 18 18 SUBMERGED UP
CONCRETE

(SURFACE)

NON-SELF-

CONTAINED
NO BASE PLATE NUT

N/A FLOCCULATOR DRAIN, DAF TRAIN 3 12 12 18 18 SUBMERGED UP
CONCRETE

(SURFACE)

NON-SELF-

CONTAINED
NO BASE PLATE NUT

N/A FLOCCULATOR DRAIN, DAF TRAIN 4 12 12 18 18 SUBMERGED UP
CONCRETE

(SURFACE)

NON-SELF-

CONTAINED
NO BASE PLATE NUT

N/A FLOCCULATOR DRAIN, DAF TRAIN 5 12 12 18 18 SUBMERGED UP
CONCRETE

(SURFACE)

NON-SELF-

CONTAINED
NO BASE PLATE NUT

N/A FLOCCULATOR DRAIN, DAF TRAIN 6 12 12 18 18 SUBMERGED UP
CONCRETE

(SURFACE)

NON-SELF-

CONTAINED
NO BASE PLATE NUT

N/A FLOCCULATOR DRAIN, DAF TRAIN 7 12 12 18 18 SUBMERGED UP
CONCRETE

(SURFACE)

NON-SELF-

CONTAINED
NO BASE PLATE NUT

N/A FLOCCULATOR DRAIN, DAF TRAIN 8 12 12 18 18 SUBMERGED UP
CONCRETE

(SURFACE)

NON-SELF-

CONTAINED
NO BASE PLATE NUT

N/A FLOCCULATOR DRAIN, DAF TRAIN 9 12 12 18 18 SUBMERGED UP
CONCRETE

(SURFACE)

NON-SELF-

CONTAINED
NO BASE PLATE NUT

N/A FLOCCULATOR DRAIN, DAF TRAIN 10 12 12 18 18 SUBMERGED UP
CONCRETE

(SURFACE)

NON-SELF-

CONTAINED
NO BASE PLATE NUT

MOG-42050 TREATED WATER 1 60 60 18.5 18.5 SUBMERGED UP
CONCRETE

(SURFACE)

NON-SELF-

CONTAINED
NO PEDESTAL

ELECTRIC 

(OPEN-CLOSE)

MOG-42060 TREATED WATER 2 60 60 18.5 18.5 SUBMERGED UP
CONCRETE

(SURFACE)

NON-SELF-

CONTAINED
NO PEDESTAL

ELECTRIC 

(OPEN-CLOSE)

SLG-46070 WASTE WASHWATER TANK 24 24 22.5 22.5 SUBMERGED UP
CONCRETE

(SURFACE)

NON-SELF-

CONTAINED
NO PEDESTAL

HAND-WHEEL 

WITH LIMIT 

SWITCH

END OF SECTION

1) Design Head is as measured from the gate invert to the maximum WSEL. Seating head and un-seating head both indicate the design differential. For example, where listed as 5 ft. under seating head and 5 ft. under un-seating head, the gate must be 

designed for a differential of 5 ft. in both directions.

40 05 59.23 FABRICATED STAINLESS-STEEL SLIDE GATE SCHEDULE (ANSI/AWWA C561)

TAG NO. DESCRIPTION

SIZE DESIGN HEAD
1

SUBMERGED/

FREE

SURFACE

OPEN

DIRECTION

(UP/DOWN)

GATE

MOUNT

GATE

CONFIGURATION

DUAL

STEM

(YES/NO)

ACTUATOR

STAND

MOUNT

ACTUATOR

TYPE
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90398-004/February 2024 40 42 13-1 Insulation 

SECTION 40 42 13 

INSULATION 

PART 1 – GENERAL 

1.01 THE REQUIREMENT 

A. The Contractor shall furnish and install insulation as shown on the Drawings or 

otherwise specified. Insulation shall not be installed until piping has been field tested and 

approved by the Owner. The Contractor shall protect the insulation from moisture at all 

times. 

1.02 RELATED SECTIONS 

A. Section 46 00 00 − Basic Mechanical Requirements 

B. Section 40 05 24.13 – Stainless Steel Pipe for Low Pressure Process Air Service 

C. Section 46 61 17 - Air Scour Blower 

PART 2 – PRODUCTS 

2.01 INSULATED AIR PIPING 

A. Fiberglass insulation shall be provided for blower discharge piping as shown on the 

Drawings and as specified herein. Insulation shall be a roll of semi-rigid fiberglass board 

insulation. The fibrous insulation is adhered to the ASJ jacket with the end grain of the 

insulation perpendicular to the jacket surface. Each section of insulation may be secured 

on the longitudinal seam by using staples and mastic or vapor barrier ASJ pressure 

sensitive tape. Adjacent sections shall be butted together and sealed with vapor barrier 

ASJ tape. The insulation shall be 2-1/2 inches thick with a fiberglass density of at least 3 

pounds per cubic foot. 

B. Insulation for fittings and flanges shall be mitered segments of nominal 6 pounds per 

cubic foot density fiberglass pipe covering. Cover with a coat of insulating cement then 

embed a 20 x 20 weave white glass reinforcing cloth between two 1/16 inch coats of 

Benjamin Foster 30-36. The glass cloth and second coat shall overlap adjacent covering 

by two inches. Insulation shall be fiberglass pipe wrap as manufactured by Owens-

Corning, Johns Mansfield, or equal. 

C. The insulation shall be covered with a smooth, weatherproof, embossed aluminum 

jacket with integral Kraft-polyethylene vapor barrier separating the insulation from the 

metal. The factory applied aluminum jackets shall be at least .016 inches thick for interior 

installation and at least .031 inches thick for exterior installation. They shall be at least 

36" long as measured along the pipe. 
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90398-004/February 2024 40 42 13-2 Insulation 

D. Circumferentially, the width of the sheets shall be 1/2" to 2" greater than the 

circumference of the pipe insulation, with a Pittsburgh locktype on the longitudinal edge. 

E. The metal jackets shall be held in place by .020" thick, 3/4 inch wide, metal bands on 9" 

centers. 

F. Special care shall be taken to make all exterior insulation jackets completely waterproof 

by the use of an appropriate silicone base sealant at all joints, etc. 

PART 3 – EXECUTION (NOT USED) 

END OF SECTION 
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90398-004/February 2024 40 61 13-1  Process Control System General 

Provisions 

SECTION 40 61 13 

PROCESS CONTROL SYSTEM GENERAL PROVISIONS 

PART 1 – GENERAL 

1.01 SCOPE 

A. The Contractor shall provide, through the services of an instrumentation and control 

system subcontractor, components, system installation services, as well as required and 

specified ancillary services in connection with the Instrumentation, Control and 

Information System. 

B. The System includes materials, labor, tools, fees, charges, and documentation required 

to furnish, install, test and place in operation a complete and operable instrumentation, 

control and information system. 

C. The system shall include measuring elements, signal converters, transmitters, local 

control panels, digital hardware and software, operator workstations, remote telemetry 

units, signal and data transmission systems, interconnecting wiring, and pertinent 

accessories. 

D. The scope of the work to be performed under this Division includes but is not limited to 

the following: 

1. The Contractor shall retain overall responsibility for the instrumentation and control 

system as specified herein. 

2. Furnish and install process instrumentation and associated taps and supports as 

scheduled or shown on the Drawings, unless otherwise noted or supplied by 

equipment vendors. 

3. Furnish and install local control panels, field panels and associated cabinets and 

panels as shown on the Drawings and as specified in Sections 40 60 00 through 

40 79 99, inclusive and where included. 

4. Furnish and install digital control system hardware and software as specified in 

Sections 40 60 00 through 40 79 99, inclusive and where included. 

5. Final termination and testing of instrumentation and control system signal wiring, 

fiber optic cabling and power supply wiring at equipment furnished under Sections 

40 60 00 through 40 79 99, inclusive and where included.  

6. Furnish, install and terminate special cables for devices (e.g., instruments, 

printers, radios). Furnish and terminate control system communication network 

cables. 
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90398-004/February 2024 40 61 13-2  Process Control System General 

Provisions 

7. Furnish and install surge protection devices for digital equipment, local control 

panels, remote telemetry units, and instrumentation provided under this Division, 

including connections to grounding system(s) provided under Division 26. 

8. Coordinate grounding requirements with the electrical subcontractor for digital 

equipment, local control panels, remote telemetry units, and instrumentation 

provided under this Division. Terminate grounding system cables at equipment 

provided under this Division. 

9. Provide system testing, calibration, training and startup services as specified 

herein and as required to make systems fully operational. 

10. Incorporation of portions of the existing SCADA hardware and software into the 

overall architecture and control strategy of the new WTP.   For purposes of this 

project, the Clearwell-CP process and the Energy Dissipation Valve PLC’s will be 

incorporated into the SCADA system by importing and targeting the existing PLC’s 

to report to the new SCADA servers while maintaining the ability to control from 

the existing SCADA servers.   The intent of this integration is to allow the 

Clearwell-CP and EDV PLCs to be monitored and controlled from both the new 

SCADA control room as well as to remain fully controllable from the existing 

control room.   Existing operator screens and control interfaces will be retained or 

duplicated to allow for a familiar operator interface. 

11. The control strategy software of the existing Clearwell-CP PLC will be reviewed 

and updated to support the existing backwash clearwell and pumping scheme to 

service both the existing Fast Sand Filter backwash sequence as well as to 

respond to the new WTP filter backwash sequence.   For this end, a system of 

acquire and release flags will be incorporated into the existing PLC logic to 

arbitrate and control the usage of the now common backwash storage and 

pumping systems. 

The control graphics and ladder logic software of the auxiliary systems in the 

Clearwell-CP PLC such as domestic water, process water, etc. will be included in 

the import into the new SCADA servers, but the logic of the process operation is 

not envisioned to require modification to its control strategy. 

12. The control strategy software of the existing Energy Dissipation Valve PLC will be 

reviewed and updated to support the system providing raw water to both the 

existing Fast Sand Filters as well as to respond to the new WTP raw water 

demand requirements.  

E. It is the intent of the Contract Documents to construct a complete and working 

installation. Items of equipment or materials that may reasonably be assumed as 

necessary to accomplish this end shall be supplied whether or not they are specifically 

stated herein. 
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90398-004/February 2024 40 61 13-3  Process Control System General 

Provisions 

1.02 RELATED ITEMS 

A. Field mounted switches, torque switches, limit switches, gauges, valve and gate 

operator position transmitters, sump pump controls, and other instrumentation and 

controls furnished with mechanical or electrical equipment not listed in the instrument 

schedule shall be furnished, installed, tested, and calibrated as specified under other 

Divisions unless otherwise indicated. 

B. Additional and related work performed under Division 26 includes the following: 

1. Instrument A.C. power source and disconnect switch for process instrumentation, 

A.C. grounding systems, and A.C. power supplies for equipment, control panels 

and accessories furnished under Sections 40 60 00 through 40 79 99, inclusive 

and where included. 

2. Conduit and raceways for instrumentation and control system signal wiring, 

grounding systems, special cables and communication network cables. 

3. Instrumentation and control system signal wiring. 

4. Install control system communication network cables. 

5. Furnish and install grounding systems for digital equipment, local control panels, 

remote telemetry units, and instrumentation provided under Sections 40 60 00 

through 40 79 99, inclusive and where included. Grounding systems shall be 

complete to the equipment provided under Sections 40 60 00 through 40 79 99, 

inclusive, and where included, ready for termination by the instrumentation 

subcontractor. 

6. Termination of instrumentation and control system signal wiring at equipment 

furnished under other Divisions of the Specifications.  

7. Final wiring and termination to A.C. grounding systems and to A.C. power sources 

(e.g., panelboards, motor control centers, and other sources of electrical power). 

1.03 GENERAL INFORMATION AND DESCRIPTION 

A. Where manufacturers are named for a particular item of equipment, it is intended as a 

guide to acceptable quality and performance and does not exempt such equipment from 

the requirements of these Specifications or Drawings. 

B. In order to centralize responsibility, it is required that equipment (including field 

instrumentation and control system hardware and software) offered under this Division 

shall be furnished and installed by the instrumentation subcontractor, or under the 

supervision of the instrumentation subcontractor, who shall assume complete 

responsibility for proper operation of the instrumentation and control system equipment, 

including that of coordinating signals, and furnishing appurtenant equipment. 
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90398-004/February 2024 40 61 13-4  Process Control System General 

Provisions 

C. The Contractor shall retain total responsibility for the proper detailed design, fabrication, 

inspection, test, delivery, assembly, installation, activation, checkout, adjustment and 

operation of the entire instrumentation and control system as well as equipment and 

controls furnished under other Divisions of the Specifications. The Contractor shall be 

responsible for the delivery of detailed drawings, manuals and other documentation 

required for the complete coordination, installation, activation and operation of 

mechanical equipment, equipment control panels, local control panels, field 

instrumentation, control systems and related equipment/systems and shall provide for 

the services of a qualified installation engineer to supervise activities required to place 

the completed facility in stable operation under full digital control. 

D. The instrumentation and control system shall be capable of simultaneously implementing 

all real time control and information system functions, and servicing all operator service 

requests as specified, without degrading the data handling and processing capability of 

other system components. 

E. Control system inputs and outputs are listed in Section 40 61 93 – Process Control 

System Input/Output List. This information, together with the functional control 

descriptions, process and instrumentation diagrams, and electrical control schematics, 

describes the real time monitoring and control functions to be performed. In addition, the 

system shall provide various man/machine interface and data reporting functions as 

specified in the software sections of this Specification. 

F. The mechanical, process, and electrical drawings indicate the approximate locations of 

field instruments, control panels, systems and equipment as well as field mounted 

equipment provided by others. The instrumentation subcontractor shall examine the 

mechanical, process and electrical drawings to determine actual size and locations of 

process connections and wiring requirements for instrumentation and controls furnished 

under this Contract. The instrumentation subcontractor shall inspect equipment, panels, 

instrumentation, controls, and appurtenances, either existing or furnished on the Project 

to determine requirements for interfacing with the control and information system. The 

Contractor shall coordinate the completion of required modifications with the associated 

supplier of the item furnished. 

G. The instrumentation subcontractor shall review and approve the size and routing of 

instrumentation and control cable and conduit systems furnished by the electrical 

subcontractor for suitability for use with the associated cable system. 

H. The Contractor shall coordinate the efforts of each supplier to aid in interfacing systems. 

This effort shall include, but shall not be limited to, the distribution of approved shop 

drawings to the electrical subcontractor and to the instrumentation subcontractor 

furnishing the equipment under this Division. 

I. The Contractor shall be responsible for providing a signal transmission system free from 

electrical interference that would be detrimental to the proper functioning of the 

instrumentation and control system equipment. 
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90398-004/February 2024 40 61 13-5  Process Control System General 

Provisions 

J. The Owner shall have the right of access to the subcontractor's facility and the facilities 

of his equipment suppliers to observe materials and parts; witness inspections, tests and 

work in progress; and examine applicable design documents, records, and certifications 

during all stages of design, fabrication, and tests. The instrumentation subcontractor and 

his equipment suppliers shall furnish office space, supplies, and services required for 

these observation activities. 

K. The terms "Instrumentation," "Instrumentation and Control System," and 

"Instrumentation, Control and Information System" shall hereinafter be defined as 

equipment, labor, services, and documents necessary to meet the intent of the 

Specifications. 

1.04 DATA CENTER SUBCONTRACTORS 

A. Due to the nature of the work required for successful installation and implementation of 

data center equipment, a speciality subcontractor shall be engaged to provide for the 

installation of physical data center equipment and the initial installation and configuration 

of data center software. 

B. Presidio (DC-P) shall be contracted to supply computer, networking and support 

hardware, intra-rack patch cable and wiring, computer rack assembly/installation and 

installation of computer and networking hardware into racks as shown in table 40 61 

13.01 “SCADA/IT Subcontractor Work Items” and as detailed in section 40 61 91 

“Process Control System Instrument Index Part 2”.  In addition, the data center 

subcontractor shall install and configure the software environment, including virtual 

machines, as required to establish initial operation and to support network and system 

operation.  The data center subcontractor shall work with Aaron Associate to facilitate 

installation, configuration and checkout of the SCADA system software and historians 

required for operation. 

THIS IS A PROPRIETARY ITEM 

1.05 INSTRUMENTATION AND CONTROL SYSTEM SUBCONTRACTORS 

A. Instrumentation and control system subcontractors shall be regularly engaged in the 

detailed design, fabrication, installation, and startup of instrumentation and control 

systems for water and wastewater treatment facilities, remote telemetry systems for 

water supply/distribution systems, and remote telemetry systems for wastewater 

collection systems. Instrumentation and control system subcontractors shall have a 

minimum of five years of such experience and shall have completed a minimum of three 

projects of similar type and size as that specified herein. Where specific 

manufacturers/models of major hardware or software products (PLC, HMI software, 

network, etc.) are specified to be used on this project, the instrumentation and control 

system subcontractor shall have completed at least one project using that specified 

hardware or software. As used herein, the term “completed” shall mean that a project 

has been brought to final completion and final payment has been made. 
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90398-004/February 2024 40 61 13-6  Process Control System General 

Provisions 

B. Aaron Associates CT (AA) shall be contracted to supply SCADA system hardware, 

software and programming services and other work under the Contractor as shown in 

the table 40 61 13.01 “SCADA/IT Subcontractor Work Items” below and detailed in 

section 40 61 91 “Process Control System Instrument Index Part 2”.  This shall include 

all necessary SCADA system speciality hardware as well as all panels, interior 

hardware, intra-rack wiring and software required to support the SCADA system.   Aaron 

Associates shall install and configure SCADA system software and historian packages 

on servers prepared by the Data Center subcontractor (DC-P) to complete the system 

ready for operation.  Aaron shall provide installation, programming, configuation, 

checkout and commissioning of all SCADA software packages required for proper 

operation. 

THIS IS A PROPRIETARY ITEM 

C. Acceptable instrumentation and control system subcontractors (SI) for the balance of the 

systems integration work required for this project shall be Aaron Associates, NIC 

Systems, PCS Integrators; or approved equal. 
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Table 40 61 13.01 – SCADA/IT Subcontractor Work Items 
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Reference specifications and/or drawings 

SCADA system PLC hardware Aaron Asso Aaron Asso Aaron Asso Contractor 

40 61 93 Process Control System Input-Output List 
40 61 96 Process Control Descriptions 
40 63 43 Programmable Logic Controllers 
40 62 00 Computer System Hardware and Ancillaries 
40 62 13 Server Computer Systems 
40 62 26 Laptop Computers  
40 62 43 Large Display Screens 
40 62 64 PMCS Industrial Computers 
40 67 23 Control System Consoles 
40 67 63 Uninterruptible Power Supplies 
I-002 SCADA Architecture 
I-085 Installation Details 
I-086 Installation Details 
I-087 Installation Details 
I-088 Installation Details 
I-089 Installation Details 

SCADA System PLC panels and 
all devices mounted within them. 

Aaron Asso Aaron Asso Aaron Asso Contractor 

40 67 00 Control System Equipment Panels and Racks 
40 78 00 Panel Mounted Instruments (Partial) 
40 78 56 Isolators, Intrinsically Safe Barriers, and Surge 
Suppressors (Partial) 
40 78 59 Power conditioners (Partial) 
40 79 00 Miscellaneous Instruments, Valves and Fittings 
(Partial) 

SCADA system network 
hardware 

Aaron Asso Aaron Asso Aaron Asso Contractor 40 66 00.01 Network and Communication Equipment 

SCADA system software and 
licenses. 

Aaron Asso Aaron Asso Aaron Asso Aaron Asso 
40 68 00 Process Control Software (SCADA Software) 
40 68 00.13 Process Control Software (Modify Existing) 
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Updates to existing SCADA 
systems hardware and software 
as required 

Aaron Asso Aaron Asso Aaron Asso Contractor 

40 61 96 Process Control Descriptions 
40 68 00.13 Process Control Software (Modify Existing) 
I-5011 Backwash Pumping System 
I-5014 Domestic Water Pumping System 

SCADA/IT system intra-rack 
network cables and fiber optic 
cables. 

DC-P DC-P N/A Contractor 

40 66 00 Network and Communication Cable and 
Infrastructure 
I-002 SCADA Architecture 
I-005 SCADA Fiber Optic Routing 
I-020 IT Network Architecture 
I-085 Installation Details 
I-086 Installation Details 

IT System Computer Hardware DC-P DC-P DC-P Contractor 
40 62 00 Computer System Hardware and Ancillaries 
40 62 13 Server Computer Systems 
40 68 00 Process Control Software (SCADA Software) 

IT System Network Equipment DC-P DC-P DC-P Contractor 40 66 00.01 Network and Communication Equipment 

IT System software and licenses DC-P DC-P DC-P Contractor 40 68 00 Process Control Software (SCADA Software) 

IT System network intra-rack 
cables and fiber optic cables 

DC-P DC-P N/A Contractor 
40 66 00 Network Communication Cable and 
Infrastructure 

SCADA/IT cables and fiber optic 
cables outside of SCADA/IT 
room and inter-rack. 

Contractor Contractor Contractor Contractor 
40 66 00 Network Communication Cable and 
Infrastructure 

Updates to existing IT system 
hardware/software and 
configuration. 

Owner Owner Owner Owner N/A 

      

All field instrumentation, 
analyzers, panels, devices and 
controls and associated software 
not explicitly included in SCADA 
work above and required for a 
complete and operating system: 

Contractor/ 
(Systems 
Integrator) 

Contractor/ 
(Systems 
Integrator) 

Contractor/ 
(Systems 
Integrator) 

Contractor 
(Systems 
Integrator) 

Drawings: I-001 to I-5015 
Specifications: 40 61 15 to 40 79 00 
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Provisions 

1.06 DEFINITIONS 

A. Solid State: Wherever the term solid state is used to describe circuitry or components in 

the Specifications, it is intended that the circuitry or components shall be of the type that 

convey electrons by means of solid materials such as crystals or that work on magnetic 

principles such as ferrite cores. Vacuum tubes, gas tubes, slide wires, mechanical 

relays, stepping motors or other devices will not be considered as satisfying the 

requirements for solid state components of circuitry. 

B. Bit or Data Bit: Whenever the terms bit or data bit are used in the Specification, it is 

intended that one bit shall be equivalent to one binary digit of information. In specifying 

data transmission rate, the bit rate or data bit rate shall be the number of binary digits 

transmitted per second and shall not necessarily be equal to either the maximum pulse 

rate or average pulse rate. 

C. Integrated Circuit: Integrated circuit shall mean the physical realization of a number of 

circuit elements inseparably associated on or within a continuous body to perform the 

function of a circuit. 

D. Mean Time Between Failures (MTBF): The MTBF shall be calculated by taking the 

number of system operating hours logged during an arbitrary period of not less than six 

months and dividing by the number of failures experienced during this period plus one. 

E. Mean Time to Repair (MTTR): The MTTR shall be calculated by taking the total system 

down time for repair over an arbitrary period of not less than six months coinciding with 

that used for calculation of MTBF and dividing by the number of failures causing down 

time during the period. 

F. Availability: The availability of a non-redundant device or system shall be related to its 

MTBF and MTTR by the following formula: 

A = 100 x (MTBF / (MTBF + MTTR)) Percent 

The availability of a device or system provided with an automatically switched backup 

device or system shall be determined by the following formula: 

A = A2 + 1 - ((1 - A1) * (1 - A1)) 

where: 

A1 = availability of non-redundant device or system 

A2 = availability of device or system provided with an automatically switched 

backup device or system 

G. Abbreviations: Specification abbreviations include the following: 
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Provisions 

1. A - Availability 

2. ADC - Analog to Digital Converter 

3. AI - Analog Input 

4. AO - Analog Output 

5. AVAIL - Available 

6. BCD - Binary Coded Decimal 

7. CSMA/CD - Carrier Sense Multiple Access/Collision Detect 

8. CPU - Central Processing Unit 

9. CRC - Cyclic Redundancy Check 

10. CS - Control Strategy 

11. DAC - Digital to Analog Converter 

12. DBMS - Data Base Management System 

13. DI - Discrete Input 

14. DMA - Direct Memory Access 

15. DO - Discrete Output 

16. DPDT - Double Pole, Double Throw 

17. DVE - Digital to Video Electronics 

18. EPROM - Erasable, Programmable Read Only Memory 

19. FDM - Frequency Division Multiplexing 

20. FSK - Frequency Shift Keyed 

21. HMI - Human Machine Interface (Software) 

22. I/O - Input/Output 

23. LAN - Network and Communication Equipment 

24. LCD - Liquid Crystal Display 

25. LDFW - Lead Follow 
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Provisions 

26. MCC - Motor Control Center 

27. MTBF - Mean Time Between Failures 

28. MTTR - Mean Time to Repair 

29. OS - Operating System 

30. PAC - Programmable Automation Controller 

31. PCB - Printed Circuit Board 

32. PID - Proportional Integral and Derivative Control 

33. PLC - Programmable Logic Controller or Programmable Controller 

34. PROM - Programmable Read Only Memory 

35. RAM - Random Access Memory 

36. RDY - Ready 

37. RMSS - Root Mean Square Summation 

38. RNG - Running 

39. ROM - Read Only Memory 

40. RTU - Remote Telemetry Unit 

41. SPDT - Single Pole, Double Throw 

42. ST/SP - Start/Stop 

43. TDM - Time Division Multiplexing 

44. UPS - Uninterruptible Power Supply 

45. VFD - Variable Frequency Drive 

H. To minimize the number of characters in words used in textual descriptions on displays, 

printouts and nameplates, abbreviations may be used subject to the Engineer's 

approval. If a specified abbreviation does not exist for a particular word, an abbreviation 

may be generated using the principles of masking and or vowel deletion. Masking 

involves retaining the first and last letters in a word and deleting one or more characters 

(usually vowels) from the interior of the word. 
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Provisions 

1.07 ENVIRONMENTAL CONDITIONS 

A. Instrumentation equipment and enclosures shall be suitable for ambient conditions 

specified. All system elements shall operate properly in the presence of telephone lines, 

power lines, and electrical equipment. 

B. Inside control rooms and climate-controlled electrical rooms, the temperature will 

normally be 20 to 25 degrees C; relative humidity 40 to 80 percent without condensation 

and the air will be essentially free of corrosive contaminants and moisture. Appropriate 

air filtering shall be provided to meet environmental conditions (e.g., dust). 

C. Other indoor areas may not be air conditioned/heated; temperatures may range between 

0 and 40 degrees C with relative humidity between 40 and 95 percent. 

D. Field equipment including instrumentation and panels may be subjected to wind, rain, 

lightning, and corrosives in the environment, with ambient temperatures from -20 to 40 

degrees C and relative humidity from 10 to 100 percent. All supports, brackets, 

interconnecting hardware, and fasteners shall be aluminum, type 316 stainless steel, or 

metal alloy as otherwise suitable for chemical resistance within chemical feed/storage 

areas shown on the installation detail drawings. 

PART 2 – PRODUCTS (NOT USED) 

PART 3 – EXECUTION 

3.01 SCHEDULE OF PAYMENT 

A. Payment to the Contractor for Control and Information System materials, equipment, and 

labor shall be in accordance with the General and Supplementary Conditions. The 

schedule of values submitted as required by the General and Supplementary Conditions 

shall reflect a breakdown of the work required for completion of the Control and 

Information System. The breakdown shall include sufficient detail to permit the Engineer 

to administer payment for the Control and Information System. 

B. Requests for payment for materials and equipment that are not installed on site, but are 

required for system construction and the factory witness test (e.g., digital hardware), or 

are properly stored as described in the General and Supplementary Conditions and 

herein, shall be accompanied by invoices from the original supplier to the 

instrumentation subcontractor substantiating the cost of the materials or equipment.  

C. Any balance remaining within the schedule of values for field instruments and other 

materials installed on the site, or for other materials for which payment is made by 

invoice, will be considered due upon completion of the Final Acceptance test. 
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Provisions 

3.02 CLEANING 

A. The Contractor shall thoroughly clean soiled surfaces of installed equipment and 

materials. 

B. Upon completion of the instrumentation and control work, the Contractor shall remove 

surplus materials, rubbish, and debris that has accumulated during the construction 

work. The entire area shall be left neat, clean, and acceptable to the Owner. 

3.03 FINAL ACCEPTANCE 

A. Final acceptance of the Instrumentation, Control and Information System will be 

determined complete by the Engineer, and shall be based upon the following: 

1. Receipt of acceptable start up completion and availability reports and other 

documentation as required by the Contract Documents. 

2. Completion of the Availability Demonstration. 

3. Completion of control system training requirements. 

4. Completion of punch-list items that are significant in the opinion of the Engineer. 

B. Final acceptance of the System shall mark the beginning of the warranty period. 

END OF SECTION 
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SECTION 40 61 14 

PRELIMINARY DESIGN REVIEW 

PART 1 – GENERAL 

1.01 THE REQUIREMENT 

A. The Contractor shall conduct a preliminary design review meeting for Owner personnel 

and the Engineer to ensure design compliance with all hardware and software 

requirements in the Contract Documents. Other supplemental design review meetings 

may be held as required by the Engineer or the Owner to resolve specific problems, to 

provide positive assurance to the Owner that the design conforms to contractual 

requirements, or to allow for concurrent planning activities by the Owner that are 

dependent upon the as built system configuration/operation. 

B. The Preliminary Design Review shall, at the discretion of the Owner, be conducted at the 

Owner’s facility, the Contractor's facility, or at a location suggested by the Owner. 

C. The Preliminary Design Review shall be conducted no later than 60 days after notice to 

proceed. 

1.02 PRELIMINARY DESIGN REVIEW 

A. The Preliminary Design Review (PDR) shall be a formal meeting to review the overall 

system design with emphasis being placed upon the arrangement and interactive 

operation of all items of digital equipment. 

B. While the Preliminary Design Review is a meeting rather than a submittal, to the greatest 

extent possible all data to be presented at the PDR shall be furnished to the Owner two 

(2) weeks prior to the meeting date. Data made available by the Contractor shall include, 

but not be limited to the following: 

1. Overall system block diagram(s), and preliminary digital hardware placement, 

preliminary console and equipment panel arrangements and layouts. 

2. A brief functional description of the block diagram(s) shall be provided. The 

functional description shall describe the overall system operation, interaction 

between system elements, fail-over procedures and system/operator interactions. 

3. A listing of the manufacturer's name and model number for each item of hardware 

shown in the block diagram(s), all analog instruments and auxiliary equipment 

such as power supplies. 

4. The following software information: 

a. Brief overall description of software design and organization. 
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b. List and description of all system software. 

c. List and description of all process control system software. 

5. Brief description of the intended plan for implementing system development, 

assembly, checkout, hardware/software performance verification, installation, 

activation and factory test activities. 

6. Identification of critical engineering activities and long lead time procurement 

items. 

7. Preliminary construction schedule, including submittal dates. 

8. A copy of the proposed System Maintenance Contract. 

9. Resumes listing qualifications of process control system engineering and technical 

personnel (including field installation personnel) expected to be assigned to the 

project, together with an estimate of the percentage of time such personnel are 

expected to devote to the project. 

PART 2 – PRODUCTS (NOT USED) 

PART 3 – EXECUTION (NOT USED) 

END OF SECTION 
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SECTION 40 61 15 

PROCESS CONTROL SYSTEM SUBMITTALS 

PART 1 – GENERAL 

1.01 THE REQUIREMENT 

A. The Contractor shall submit for review complete Shop Drawings for all equipment in 

accordance with the General and Supplemental Conditions and Division 01 of the 

Specifications. All submittal material shall be complete, legible, and reproducible, and 

shall apply specifically to this project. 

B. All submittal materials shall be tailored to this project by highlighting relevant items or 

crossing out non-applicable items. Generic submittals without identified options will be 

returned the Contractor without review. 

C. Compliance, Deviations, and Exceptions (CD&E) Letter: 

1. Where a named manufacturer and product is specified and a substitution or an “or 

equal” product is submitted, the submittal shall be accompanied by a “Compliance, 

Deviations, and Exceptions (CD&E) letter.” If the required submittal is submitted 

without the letter, the submittal will be rejected.  

2. The letter shall include all comments, deviations and exceptions taken to the 

Drawings and Specifications by the Contractor, subcontractor (if applicable), and 

the equipment Manufacturer/Supplier. This letter shall include a copy of the 

Specification Section to which the submittal pertains. In the left margin beside 

each and every paragraph/item, a letter "C", "D", or "E" shall be typed or written in. 

a. The letter "C" shall be for full compliance with the requirement.  

b. The letter "D" shall be for a deviation from the requirement.  

c. The letter "E" shall be for taking exception to a requirement.  

3. Any requirements with the letter "D" or "E" beside them shall be provided with a full 

typewritten explanation of the deviation/exception. Handwritten explanation of the 

deviations/exceptions shall not be acceptable. 

4. The CD&E letter shall also address deviations, and exceptions taken to each 

Drawing related to this Specification Section. 

1.02 RELATED WORK SPECIFIED ELSEWHERE 

A. Section 01 33 00 – Submittal Procedures 
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B. Section 40 61 13 – Process Control System General Provisions 

1.03 EXISTING CONDITIONS / AS-BUILT DOCUMENTATION SUBMITTAL 

A. Prior to modifying, demolishing, removing, or decommissioning equipment, thoroughly 

investigate and document the existing conditions. Please note that Owner’s record 

drawings alone are not sufficient for documentation. The record drawings, if present, 

shall be verified in the field prior to submitting. Submit drawings, markup, sketches, 

information, or other materials for documenting the following existing conditions: 

1. All I/O on PLC modules that have its wiring modified or new I/O terminated or for 

any PLC that is being decommissioned/removed/demolished. Document module 

number, point number, wire numbers, terminal numbers, destination, and function. 

2. All wiring entering or leaving a PLC that is being decommissioned, removed, or 

demolished that is not otherwise accounted for. 

B. When all information has been gathered, it shall be submitted to Engineer along with a 

clear and unequivocal statement that the existing conditions have been documented and 

understood. Contractor shall be held responsible for all issues that arise due to 

Contractor’s modifications, demolition, removal, or decommissioning of existing 

equipment, including necessary reversion back to previous conditions. 

1.04 DIGITAL HARDWARE SUBMITTALS 

A. Submit system block diagram(s) showing: 

1. All equipment to be provided. 

2. All interconnecting cable. 

3. Equipment names, manufacturer, and model numbers. 

4. Equipment locations. 

B. Submit information for all digital equipment including, but not limited to, the following:  

1. Bill of materials with equipment names, manufacturers, complete model numbers 

and locations. 

2. Catalog cuts, including complete part number breakdown information. 

3. Complete technical, material and environmental specifications. 

4. Assembly drawings. 

5. Mounting requirements. 
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6. Color samples. 

7. Nameplates. 

8. Environmental requirements during storage and operation. 

1.05 SOFTWARE SUBMITTALS 

A. Software submittals shall include the following as a minimum: 

1. Bill of materials with software names, vendors, and complete listings of included 

software modules. 

2. Standard manufacturer's literature describing the products. 

3. Description of function of software in Control and Information System. 

4. Limitations or constraints of software. 

5. Minimum system (processor and memory) requirements. 

6. Operation and maintenance requirements. 

B. Submit information on the following software: 

1. Third-party software, including: 

a. Operating system. 

b. Operator workstation (SCADA or HMI) software, including all add-in software 

provided to perform specific functions (alarm dialers, schedulers, backup 

creation software, etc.). 

c. Office-type products, such as spreadsheets, word processors, etc. 

d. Database management software. 

e. Communication software, including all applicable local and wide area 

network software. 

f. Programmable controller programming software (where applicable). 

2. Software configuration, including: 

a. Graphic display organization. 

b. Database configuration for operator workstations and database management 

system. 
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c. Trends. 

d. System security. 

e. Formats for all reports, including all required calculations. 

f. Intercommunications between software products required to implement 

system functions. 

g. Equipment backup configuration and requirements. 

C. Control Strategies 

1. Description of automatic logic and all non-standard manual logic using plain 

English, for non-technical persons, and written in Contractor’s own words. The 

write-up shall include references to associated I/O, tag/loop numbers, 

alarming/interlocks.  

2. Submitting language verbatim to Section 40 61 96 – Process Control Descriptions 

shall not be acceptable. 

D. Application Software 

1. Provide application software documentation that contains program descriptions for 

the operation, modification, and maintenance of all application programs provided 

for the digital system. 

2. Application software includes all custom routines developed specifically for this 

project, or pre-written routines used for accomplishing specified functions for this 

project. This shall include any add-in custom software. 

E. Graphic Displays 

1. Submit all graphic displays required to perform the control and operator interface 

functions specified herein. Submitted graphic displays shall be for both new and 

modified graphics. 

2. Submit the complete set of graphic displays for review by the Owner and the 

Engineer at least 60 days prior to commencement of factory testing. 

3. Where a large number of graphic displays are required, submit an initial set of 

example displays for review before the complete set of displays is submitted. This 

initial set shall include examples of all basic graphic display design features and 

parameters and is intended to allow the Contractor to obtain preliminary approval 

of these features and parameters prior to beginning main graphic display 

production. 
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4. The Contractor shall allow for one major cycle of revisions to the displays prior to 

factory testing and one minor cycle of revisions following factory test. A cycle of 

revisions shall be defined as all revisions necessary to complete a single set of 

changes marked by the Engineer and the Owner. Additional corrections shall be 

performed during start-up as required to accommodate changes required by actual 

field conditions, at no additional cost to the Owner. 

5. The required submittals in each revision cycle shall be full color prints of the entire 

set of displays. 

6. Displays shall be printouts of actual process graphics implemented in the system. 

F. Existing systems 

1. Existing systems which will be retained and incorporated into the new SCADA 

system shall be fully documented to define existing hardware, software, graphics 

and network configuration in the “as found” state.   Proposed revisions, additions, 

deletions, changes and updates required to support operations from both the 

existing and new SCADA systems will be reviewed and marked up clearly.   All 

effected software modules, ladder logic, graphic displays, databases and 

supporting tools will be identified, documented and analyzed to define and 

understand the potential impact of the proposed changes and updates. 

1.06 CONTROL PANEL SUBMITTALS 

A. Submittals shall be provided for all control panels, and shall include: 

1. Exterior panel drawings with front and side views, to scale. 

2. Interior layout drawings showing the locations and sizes of all equipment and 

wiring mounted within the cabinet, to scale. 

3. Panel area reserved for cable access and conduit entry. 

4. Location plans showing each panel in its assigned location. 

B. Submit information for all exterior and interior panel mounted equipment including, but 

not limited to, the following: 

1. Bill of materials with equipment names, manufacturers, complete model numbers 

and locations. 

2. Catalog cuts, including complete part number breakdown information. 

3. Complete technical, material and environmental specifications. 

4. Assembly drawings. 
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5. Mounting requirements. 

6. Color samples. 

7. Nameplates. 

8. Environmental requirements during storage and operation. 

C. Submit panel wiring diagrams showing power, signal, and control wiring, including surge 

protection, relays, courtesy receptacles, lighting, wire size and color coding, etc. 

1.07 INSTRUMENT SUBMITTALS 

A. Submit information on all field instruments, including but not limited to the following: 

1. Product (item) name and tag number used herein and on the Contract Drawings. 

2. Catalog cuts, including complete part number breakdown information. 

3. Manufacturer's complete model number. 

4. Location of the device. 

5. Input output characteristics. 

6. Range, size, and graduations. 

7. Physical size with dimensions, NEMA enclosure classification, and mounting 

details. 

8. Materials of construction of all enclosures, wetted parts and major components. 

9. Instrument or control device sizing calculations where applicable. 

10. Certified calibration data on all flow metering devices. 

11. Environmental requirements during storage and operation. 

12. Associated surge protection devices. 

13. Installation drawings/details. 

1.08 WIRING AND LOOP DIAGRAMS 

A. Submit interconnection wiring and loop diagrams for all panels and signals in the Control 

and Information System. 

B. Electrical interconnection diagrams shall show all terminations of equipment, including 

terminations to equipment and controls furnished under other Divisions, complete with 
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equipment and cable designations. Where applicable, interconnection wiring diagrams 

shall be organized by input/output card. Interconnecting diagrams shall be prepared in a 

neat and legible manner on 11 X 17-inch reproducible prints. 

C. Loop drawings shall conform to the latest version of ISA Standards and Recommended 

Practices for Instrumentation and Control. Loop Drawings shall conform to ISA S5.4, 

Figures 1-3, Minimum Required Items [Figures 4-6, Minimum Required Items plus 

Optional Items]. 

D. Loop drawings shall not be required as a separate document provided that the 

interconnecting wiring diagrams required in Paragraph B., above, contain all information 

required by ISA 5.4. 

1.09 OPERATION AND MAINTENANCE MANUALS 

A. The Contractor shall deliver equipment operation and maintenance manuals in 

compliance with Section 01 33 00 – Submittal Procedures. Operation and maintenance 

(O&M) manuals shall consist of two basic parts: 

1. Manufacturer standard O&M manuals for all equipment and software furnished 

under this Division. 

2. Custom O&M information describing the specific configuration of equipment and 

software, and the operation and maintenance requirements for this particular 

project. 

B. The manuals shall contain all illustrations, detailed drawings, wiring diagrams, and 

instructions necessary for installing, operating, and maintaining the equipment. The 

illustrated parts shall be numbered for identification. All modifications to manufacturer 

standard equipment and/or components shall be clearly identified and shown on the 

drawings and schematics. All information contained therein shall apply specifically to the 

equipment furnished and shall only include instructions that are applicable. All such 

illustrations shall be incorporated within the printing of the page to form a durable and 

permanent reference book. 

C. The manuals shall be prepared specifically for this installation and shall include all 

required cuts, drawings, equipment lists, descriptions, etc. that are required to instruct 

operation and maintenance personnel unfamiliar with such equipment. The maintenance 

instructions shall include troubleshooting data and full preventive maintenance 

schedules. The instructions shall be bound in locking 3-D-ring binders with bindings no 

larger than 3.5 inches. The manuals shall include 15% spare space for the addition of 

future material. The instructions shall include drawings reduced or folded and shall 

provide the following as a minimum. 

1. A comprehensive index. 
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90398-004/February 2024 40 61 15-8  Process Control System Submittals 

2. A functional description of the entire system, with references to drawings and 

instructions. 

3. A complete "as built" set of all approved shop drawings, which shall reflect all work 

required to achieve final system acceptance. 

4. A complete list of the equipment supplied, including serial numbers, ranges, and 

pertinent data. 

5. Full specifications on each item. 

6. Detailed service, maintenance, and operation instructions for each item supplied. 

7. Special maintenance requirements particular to this system shall be clearly 

defined, along with special calibration and test procedures. 

8. Complete parts lists with stock numbers and name, address, and telephone 

number of the local supplier. 

9. References to manufacturers' standard literature where applicable. 

10. Warning notes shall be located throughout the manual where such notes are 

required to prevent accidents or inadvertent misuse of equipment. 

D. The operating instructions shall clearly describe the step by step procedures that must 

be followed to implement all phases of all operating modes. The instructions shall be in 

terms understandable and usable by operating personnel and maintenance crews and 

shall be useful in the training of such personnel. 

E. The maintenance instructions shall describe the detailed preventive and corrective 

procedures required, including environmental requirements during equipment storage 

and system operation, to keep the System in good operating condition. All hardware 

maintenance documentation shall make reference to appropriate diagnostics, where 

applicable, and all necessary wiring diagrams, component drawings and PCB schematic 

drawings shall be included. 

F. The hardware maintenance documentation shall include, as a minimum, the following 

information: 

1. Operation Information: This information shall include a detailed description of how 

the equipment operates and a block diagram illustrating each major assembly in 

the equipment. 

2. Preventive Maintenance Instructions: These instructions shall include all applicable 

visual examinations, hardware testing and diagnostic routines, and the 

adjustments necessary for periodic preventive maintenance of the System. 
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3. Corrective Maintenance Instructions: These instructions shall include guides for 

locating malfunctions down to the card replacement level. These guides shall 

include adequate details for quickly and efficiently locating the cause of an 

equipment malfunction and shall state the probable source(s) of trouble, the 

symptoms, probable cause, and instructions for remedying the malfunction. 

4. Parts Information: This information shall include the identification of each 

replaceable or field repairable component. All parts shall be identified on a list in a 

drawing; the identification shall be of a level of detail sufficient for procuring any 

repairable or replaceable part. Cross references between equipment numbers and 

manufacturer's part numbers shall be provided. 

G. Software documentation shall conform to a standard format and shall include, but not be 

limited to, the following: 

1. A program abstract that includes: 

a. Program Name - The symbolic alphanumeric program name. 

b. Program Title - English text identification. 

c. Program Synopsis - A brief text shall be provided that specifies the need for 

the program, states when it shall be used and functionally describes all 

inputs, outputs and functions performed. This descriptive text shall be written 

in a language that is understandable by non-programming-oriented readers. 

2. A program description that shall include, but not be limited to, the following: 

a. Applicable Documents - List all documents (standard manufacturer's 

literature, other program descriptions, etc.) by section, if practical, that apply 

to the program. One complete copy of all applicable reference material shall 

be provided. 

b. Input Output - Identify each input and output parameter, variable, and 

software element used by the program. State the purpose of all inputs, 

outputs, and variables. 

c. Processing - This section shall contain a description of the overall structure 

and function of the program. Describe the program run stream and present a 

detailed description of how the program operates. Describe the timing and 

sequencing of operations of the program relative to other programs. 

Describe all interactions with other programs. Processing logic that is not 

readily described without considerable background information shall be 

handled as a special topic with references to an appendix or to control 

strategy document that details the necessary information. Reference shall 

also be made to an appendix or control strategy document for equation and 

program algorithm derivations. 
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90398-004/February 2024 40 61 15-10  Process Control System Submittals 

d. System Configuration - Describe in detail the system configuration or status 

required for program implementation, if appropriate. 

e. Limitations and Constraints - Summarize all known or anticipated limitations 

of the program, if appropriate. 

f. Storage - Define program storage requirements in terms of disk or RAM 

memory allocation. 

g. Verification - Describe, as a minimum, a test that can be used by the 

operator to assure proper program operation. Define the required system 

configuration, input requirements and criteria for successful test completion. 

h. Diagnostics - Describe all program diagnostics, where applicable. 

Descriptions shall list each error statement, indicate clearly what it means, 

and specify what appropriate actions should be taken. 

i. Malfunction Procedures - Specify procedures to follow for recovering from a 

malfunction due to either operator error or other sources. 

1.10 FINAL SYSTEM DOCUMENTATION 

A. All documentation shall be delivered to the Owner prior to final system acceptance in 

accordance with the Contract Documents. As a minimum, final documentation shall 

contain all information originally part of the control system submittals. 

B. Provide a complete set of detailed electrical interconnection diagrams required to define 

the complete instrumentation and control system. All diagrams shall be 11 X 17-inch 

original reproducible prints. All diagrams shall be corrected to describe final "as built" 

hardware configurations and to reflect the system configuration and control methodology 

adopted to achieve final system acceptance. 

C. Provide system software documentation for the operation and maintenance of all system 

software programs provided as a part of the digital system. All system software 

documentation shall be amended as required to delineate all modifications and to 

accurately reflect the final as built software configurations. 

D. Provide application software documentation that contains program descriptions for the 

operation, modification, and maintenance of all application programs provided for the 

digital system. 

E. Provide control strategy documentation which shall include control strategy (block 

oriented or ladder logic) diagrams to describe the control of all processes. Control 

strategy documentation shall reflect the system configuration and control methodology 

adopted to achieve final system acceptance. Control strategy documentation shall 

conform to the submittal requirements listed hereinabove. 
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F. O&M documentation shall be amended with all final, adjusted values for all setpoints and 

other operating parameters for Owner reference. 

G. The Owner recognizes the fact that not all possible problems related to real time events, 

software interlocks, and hardware maintenance and utilization can be discovered during 

the Acceptance Tests. Therefore, the instrumentation subcontractor through the 

Contractor shall investigate, diagnose, repair, update, and distribute all pertaining 

documentation of the deficiencies that become evident during the warranty period. All 

such documentation shall be submitted in writing to the Owner within 30 days of 

identifying and solving the problem. 

1.11 PROGRAMS AND SOURCE LISTINGS 

A. Provide one copy of all standard, of-the-shelf system and application software (exclusive 

of firmware resident software) on original media furnished by the software manufacturer. 

B. Provide one copy of source listings on digital media, acceptable to Engineer, for all 

custom software/logic written specifically for this facility, all database files configured for 

this facility, and all control strategies. All source listings shall include a program abstract, 

program linkage and input/output data. Comments describing the program flow shall be 

frequently interspersed throughout each listing.  

C. All software/logic shall be in both its native format and in Adobe Portable Document 

Format. 

1.12 SUBMITTAL/DOCUMENTATION FORMAT 

A. All drawing-type submittals and documentation shall be rendered and submitted in the 

latest version of AutoCAD. 

B. All textual-type submittals and documentation shall be rendered and submitted in the 

latest version of Microsoft Word or in searchable Adobe Portable Document Format 

(PDF). Raster scans will not be accepted. 

1.13 ELECTRONIC O&M MANUALS 

A. Subject to acceptance by the Engineer, the O&M information may be submitted in part or 

in whole in an electronic format on digital media. 

B. Electronic O&M manuals shall contain information in standard formats (searchable 

Adobe PDF, Word, AutoCAD, HTML, etc.) and shall be easily accessible using standard, 

“off-the-shelf” software such as an Internet browser. Raster scans will not be accepted. 
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PART 2 – PRODUCTS (NOT USED) 

PART 3 – EXECUTION (NOT USED) 

END OF SECTION 

La
st

 M
od

ifi
ed

: 0
2/

28
/2

02
4 

at
 1

0:
41

A
M

 E
S

T



 

 

90398-004/February 2024 40 61 21-1  Process Control System Testing 

SECTION 40 61 21 

PROCESS CONTROL SYSTEM TESTING 

PART 1 – GENERAL 

1.01 THE REQUIREMENT 

A. The Contractor shall test the Control and Information System as specified herein to 

demonstrate compliance with the Contract Documents. 

1.02 RELATED WORK SPECIFIED ELSEWHERE 

A. Section 40 61 13 – Process Control System General Provisions 

B. Section 40 61 21.71 – Factory Witness Test 

C. Section 40 61 21.72 – Field Testing 

D. Section 40 61 21.73 – Final Acceptance Test 

1.03 SUBMITTALS 

A. For each of the specified tests, submit a test plan to the Engineer at least one month in 

advance of commencement of the tests. The test plan shall contain the following at a 

minimum: 

1. A schedule of all testing to be conducted. 

2. A brief description of the testing to be performed 

3. Test objectives. 

4. Testing criteria per the Specifications. 

5. Check lists and procedures for performing each of the specified tests. 

6. Sample test result documentation. 

7. Requirements for other parties. 

1.04 GENERAL REQUIREMENTS 

A. All system start-up and test activities shall follow detailed test procedures; check lists, 

etc., previously approved by the Engineer. The Engineer shall be notified at least 21 

days in advance of any system tests and reserves the right to have his and/or the 

Owner's representatives in attendance. 
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B. The Contractor shall provide the services of experienced factory trained technicians, 

tools and equipment to field calibrate, test, inspect, and adjust all equipment in 

accordance with manufacturer's specifications and instructions. 

C. The Contractor (or designee) shall maintain master logbooks for each phase of 

installation, startup and testing activities specified herein. Each logbook shall include 

signal, loop or control strategy tag number, equipment identification, description and 

space for sign-off dates, Contractor signature and Engineer signature. Example test 

documentation specific to each phase of testing shall be approved prior to initiation of 

that testing, as specified hereinabove. 

D. All test data shall be recorded on test forms, previously approved by the Engineer. When 

each test has been successfully completed, a certified copy of all test results shall be 

furnished to the Engineer together with a clear and unequivocal statement that all 

specified test requirements have been met and that the system is operating in 

accordance with the Contract Documents. 

E. The Engineer will review test documentation in accordance with the Contract Documents 

and will give written notice of the acceptability of the tests within 10 days of receipt of the 

test results. 

F. All testing shall include time for unstructured testing where Owner and Engineer shall 

have access to the equipment for testing previously undefined normal and abnormal 

aspects, situations, and functions. Contractor or his/her designee shall provide 

assistance during this time, including but not limited to documenting the unstructured 

testing. Owner’s and Engineer’s unstructured testing scenarios may not be available 

prior to the testing period. 

G. If, in the Engineer’s or Owner’s opinion, Contractor is not ready for witness testing and 

Engineer is present, Contractor shall reimburse Owner for Engineer’s labor to attend the 

test. Witness testing shall then be rescheduled, with sufficient notice. In the event that 

Engineer has traveled, even if only to the project-site, for the testing, Engineer’s travel 

costs shall also be reimbursed. In the event that the Owner has traveled for the testing, 

Owner’s travel costs shall also be reimbursed. 

PART 2 – PRODUCTS (NOT USED) 

PART 3 – EXECUTION (NOT USED) 

END OF SECTION 
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SECTION 40 61 21.71 

FACTORY WITNESS TEST 

PART 1 – GENERAL 

1.01 THE REQUIREMENT 

A. The Contractor shall perform a Factory Witness Test on the Control and Information 

System as specified herein to demonstrate compliance with the Contract Documents. 

1.02 RELATED WORK SPECIFIED ELSEWHERE 

A. Section 40 61 13 – Process Control System General Provisions 

B. Section 40 61 21 – Process Control System Testing 

C. Section 40 61 21.72 – Field Testing 

D. Section 40 61 21.73 – Final Acceptance Test 

1.03 FACTORY WITNESS TEST 

A. The factory witness test shall not proceed until the contractor receives approval for the 

test plan submittal and notification from the engineer of the option for the owner and 

engineer to witness the factory test as outlined in section 40 61 21. 

B. The Control and Information System equipment shall not be shipped until the Contractor 

receives notice of acceptability of the factory tests. 

C. Each item of equipment shall be fully factory inspected, calibrated and tested for 

function, operation and continuity of circuits. Exceptions shall be approved in writing by 

the Engineer. 

D. Each subsystem shall be fully factory tested for function and operation.  

E. System performance shall be tested using a fully integrated system, including all 

software and hardware. To achieve this, the entire control system, including all 

peripheral devices and all interconnecting cables (field instruments are not included in 

this requirement), shall be assembled on the factory test floor and the complete 

operational program loaded and simulated inputs applied. 

F. All hardware and software required to perform the specified testing shall be furnished by 

the Contractor at no additional cost to the Owner. 

G. The instrumentation subcontractor shall perform a 100-hour full system test, during 

which the entire system shall operate continuously without failure in accordance with the 
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90398-004/February 2024 40 61 21.71-2  Factory Witness Test 

requirements of the Contract Documents. If a system component fails during the test, the 

100-hour test period shall be restarted after its operation is restored. 

H. The factory testing shall demonstrate all aspects of system sizing and timing including: 

1. Monitoring and control scan times at the PLC level. 

2. Response times at the operator workstation level. 

I. The overall system as well as individual component hardware shall be tested under 

conditions of power failure to ensure proper response as specified herein. 

J. Operator Workstation Operation - This demonstration shall provide proof of system 

operation on an individual subsystem basis first, and then in the expected operating 

environment. Both normal and abnormal operating modes shall be demonstrated. 

Operator workstation testing shall include the following: 

1. Demonstrate proper operation, under both normal and abnormal conditions of the 

operator workstation application software (SCADA, remote alarm dial-up, etc.). 

This shall include demonstration of system on-line diagnostics, fail-over features, 

reconfiguration operations, system initialization and restart, software fault 

tolerance, error detection and recovery, communications, and all additional 

features necessary to assure the successful operation of the system. 

2. Demonstrate the standard features of the system. This shall include proof of 

operation of the process control database generator, the display generator, data 

storage and retrieval functions, data acquisition and control, trending functions, 

and reporting functions. 

3. Demonstrate the configuration of the system to verify conformance with the 

Contract Documents. This shall include graphic displays and vectoring, operator 

interface functions, trending, reports, alarm management, security system 

configuration, etc. 

4. The system shall be operated with data input/output with the PLCs and associated 

panels to prove operation of all workstation functions. 

5. The testing in Items 2 and 3 above may be performed concurrently (i.e., the 

standard and configured features of the system may be demonstrated 

simultaneously). 

K. PLC Operation - All functions comparable to those demonstrated for the operator 

workstations shall be demonstrated on the PLCs. This shall include the following: 

1. On-line and off-line diagnostics. 

2. For redundant units, fail-over operation and reconfiguration. 
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3. System initialization and restart. 

4. Network communications, including fieldbus communications where required. 

5. Non-volatility of memory. 

6. Operation of all control logic shall be demonstrated as described herein. 

L. Process I/O Simulation - Process input/output simulation for PLCs shall be performed 

with a manual simulation control panel, a separate programmable logic controller, 

network-based simulation software, analog signal generators, and/or jumpering of 

discrete signals between outputs and associated inputs, or some combination of these. 

Alternate process I/O systems such as plug-in circuit cards or I/O test modules may be 

utilized subject to approval by the Engineer to provide the specified simulation functions. 

The simulation system shall provide analog and discrete I/O hardware devices in 

sufficient quantity to allow complete and thorough testing of the control strategies and 

functions of the system. The process I/O simulation system shall be used in several 

ways as follows: 

1. To provide a means of communications checkout from the operator workstations 

through the various levels of software in the PLCs and to the process, i.e., the 

simulation panel. Likewise, a discrete or analog input shall be initiated from the 

simulation panel and the result monitored at the workstations. 

2. Alarm response to discrete status changes or analog value limits shall be verified. 

Database entries or attributes such as engineering units and conversion equations 

shall be verified by varying analog inputs. 

3. To provide data for use at all levels of the control system at the time of system 

integration. 

M. Control Strategy Testing - Provision shall be made to test all control strategies to prove 

the integrity of each strategy and the process control language in which it is 

implemented. For each control strategy, all functions shall be tested individually (where 

possible) and collectively to verify that the control strategy performs as described herein 

and as required for overall functionality within the control system. 

PART 2 – PRODUCTS (NOT USED) 

PART 3 – EXECUTION (NOT USED) 

END OF SECTION

La
st

 M
od

ifi
ed

: 0
2/

28
/2

02
4 

at
 1

0:
41

A
M

 E
S

T



 

NO TEXT ON THIS PAGE 

La
st

 M
od

ifi
ed

: 0
2/

28
/2

02
4 

at
 1

0:
41

A
M

 E
S

T



 

90398-004/February 2024 40 61 21.72-1  Field Testing 

SECTION 40 61 21.72 

FIELD TESTING 

PART 1 – GENERAL 

1.01 THE REQUIREMENT 

A. The Contractor shall perform field testing on the Control and Information System as 

specified herein to demonstrate compliance with the Contract Documents. 

1.02 RELATED WORK SPECIFIED ELSEWHERE 

A. Section 40 61 13 – Process Control System General Provisions 

B. Section 40 61 21 – Process Control System Testing 

C. Section 40 61 21.71 – Factory Witness Test 

D. Section 40 61 21.73 – Final Acceptance Test 

E. Section 40 70 00 – Instrumentation for Process Systems 

1.03 GENERAL REQUIREMENTS 

A. Control system start-up and testing shall be performed to ensure that all plant processes 

shall be systematically and safely placed under digital control in the following order: 

1. Primary elements such as transmitters and switch devices shall be calibrated and 

tested as specified in Section 40 70 00 – Instrumentation for Process Systems. 

2. Each final control element shall be individually tested as specified hereinafter. 

3. Each control loop shall be tested as specified hereinafter. 

4. Each control strategy shall be tested under automatic digital control as specified 

hereinafter. 

5. The entire control system shall be tested for overall monitoring, control, 

communication, and information management functions, and demonstrated for 

system availability as specified hereinafter. 

B. System start-up and test activities shall include the use of water, if necessary, to 

establish service conditions that simulate, to the greatest extent possible, normal 

operating conditions in terms of applied process loads, operating ranges and 

environmental conditions. 
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C. Each phase of testing shall be fully and successfully completed and all associated 

documentation submitted and approved prior to the next phase being started. Specific 

exceptions are allowed if written approval has been obtained in advance from the 

Engineer. 

1.04 CONTRACTOR'S RESPONSIBILITIES 

A. The Contractor shall ensure that all mechanical equipment, equipment control panels, 

local control panels, field instrumentation, control system equipment and related 

equipment and/or systems are tested for proper installation, adjusted and calibrated on a 

loop-by-loop basis prior to control system startup to verify that each is ready to function 

as specified. Each test shall be witnessed, dated and signed off by both the Contractor 

(or designee) and the Engineer upon satisfactory completion. 

B. The Contractor shall be responsible for coordination of meetings with all affected trades. 

A meeting shall be held each morning to review the day's test schedule with all affected 

trades. Similarly, a meeting shall be held each evening to review the day's test results 

and to review or revise the next day's test schedule as appropriate. 

C. The Contractor shall ensure that the electrical subcontractor conforms to the start-up, 

test and sign-off procedures specified herein to assure proper function and coordination 

of all motor control center control and interlock circuitry and the transmission of all 

discrete and/or analog signals between equipment furnished by the electrical 

subcontractor and the control system specified herein. 

D. The Contractor shall ensure that the HVAC subcontractor conforms to the start-up, test 

and sign-off procedures specified herein to assure proper function of all HVAC system 

control and interlock circuitry and the transmission of all discrete and/or analog signals 

between HVAC equipment and controls and the control system specified herein. 

1.05 FINAL CONTROL ELEMENT TESTING 

A. The proper control of all final control elements shall be verified by tests conducted in 

accordance with the requirements specified herein. 

B. All modulating final control elements shall be tested for appropriate speed or position 

response by applying power and input demand signals, and observing the equipment for 

proper direction and level of reaction. Each final control element shall be tested at 0, 25, 

50, 75, and 100 percent of signal input level and the results checked against specified 

accuracy tolerances. Final control elements, such as VFDs, that require turndown limits 

shall be initially set during this test. 

C. All non-modulating final control elements shall be tested for appropriate position 

response by applying and simulating control signals, and observing the equipment for 

proper reaction. 
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1.06 LOOP CHECKOUT 

A. Prior to control system startup and testing, each monitoring and control loop shall be 

tested on an individual basis from the primary element to the final element, including the 

operator workstation or loop controller level, for continuity and for proper operation and 

calibration. 

B. Signals from transducers, sensors, and transmitters shall be utilized to verify control 

responses. Simulated input data signals may be used subject to prior written approval by 

the Engineer. All modes of control shall be exercised and checked for proper operation. 

C. The accuracy of all DACs shall be verified by manually entering engineering unit data 

values at the operator workstation and then reading and recording the resulting analog 

output data. 

D. The accuracy of all ADCs shall be verified using field inputs or by manually applying 

input signals at the final controller, and then reading and recording the resulting analog 

input data at the operator workstation. 

E. Each loop tested shall be witnessed, dated and signed off by both the Contractor (or 

designee) and the Engineer upon satisfactory completion. 

1.07 CONTROL SYSTEM STARTUP AND TESTING 

A. Control system startup and testing shall be performed to demonstrate complete 

compliance with all specified functional and operational requirements. Testing activities 

shall include the simulation of both normal and abnormal operating conditions. 

B. All digital hardware shall be fully inspected and tested for function, operation and 

continuity of circuits. All diagnostic programs shall be run to verify the proper operation 

of all digital equipment. 

C. Final control elements and ancillary equipment shall be tested under start-up and 

steady-state operating conditions to verify that proper and stable control is achieved 

using local area control panels, motor control center circuits, and local field mounted 

control circuits. All hardwired control circuit interlocks and alarms shall be operational. 

The control to final control elements and ancillary equipment shall be tested using both 

manual and automatic (where provided) control circuits. 

D. Signals from transducers, sensors, and transmitters shall be utilized to verify control 

responses for final control elements. Simulated input data signals may be used subject 

to prior written approval by the Engineer. 

E. Each control strategy shall be tested to verify the proper operation of all required 

functions. The control system start-up and test activities shall include procedures for 

tuning all control loops incorporating PID control modules, and for adjusting and testing 

all control loops as required to verify specified performance. 

La
st

 M
od

ifi
ed

: 0
2/

28
/2

02
4 

at
 1

0:
41

A
M

 E
S

T
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F. The control system start-up and test activities shall include running tests to prove that 

the Instrumentation, Control and Information System is capable of continuously, safely 

and reliably regulating processes, as required by the Contract, under service conditions 

that simulate, to the greatest extent possible, normal plant operating ranges and 

environmental conditions. 

G. A witnessed functional acceptance test shall be performed to demonstrate satisfactory 

performance of individual monitoring and control loops and control strategies. At least 

one test shall be performed to verify that the control and instrumentation system is 

capable of simultaneously implementing all specified operations.  

H. Each loop and control strategy test shall be witnessed and signed off by both the 

Contractor (or designee) and the Engineer upon satisfactory completion. 

1.08 FACILITY STARTUP COORDINATION 

A. Facility start-up shall be coordinated with the update to the existing Clearwell-CP and 

Energy Dissipation Valve PLC update to ensure that the update does not adversely 

impact the operation of the existing Fast Sand Filter process.  The operation of the 

existing systems shall be proven from both the existing control room as well as the new 

control room prior to proceeding with this Facility startup process. 

B. Facility start-up shall comply with requirements specified in the Contract Documents and 

those requirements specified herein. Facility start-up shall commence after all previously 

described start-up and test activities have been successfully completed and shall 

demonstrate that the Instrumentation, Control and Information System can meet all 

Contract requirements with equipment operating over full operating ranges under actual 

operating conditions. 

C. The control system start-up period shall be coordinated with process startup activities 

and shall be extended as required until all plant processes are fully operational and to 

satisfy the Engineer that all control system Contract requirements have been fulfilled in 

accordance with the Contract Documents. 

D. The instrumentation subcontractor's personnel shall be resident at the facility to provide 

both full time (eight hours/day, five days/week) and 24 hours on call (seven days/week) 

support of operating and maintenance activities for the duration of the start-up period. 

E. At least one qualified control systems technician shall be provided for control system 

startup and test activities and at least two when loop checkout is being performed. 
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PART 2 – PRODUCTS (NOT USED) 

PART 3 – EXECUTION (NOT USED) 

END OF SECTION
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SECTION 40 61 21.73 

FINAL ACCEPTANCE TEST 

PART 1 – GENERAL 

1.01 THE REQUIREMENT 

A. The Contractor shall perform the Final Acceptance Test on the Control and Information 

System as specified herein to demonstrate compliance with the Contract Documents. 

1.02 RELATED WORK SPECIFIED ELSEWHERE 

A. Section 40 61 13 – Process Control System General Provisions 

B. Section 40 61 21 – Process Control System Testing 

C. Section 40 61 21.71 – Factory Witness Test 

D. Section 40 61 21.72 – Field Testing 

1.03 AVAILABILITY DEMONSTRATION AND FINAL SYSTEM ACCEPTANCE 

A. Upon completion of all control system startup activities and prior to final system 

acceptance, the Contractor shall demonstrate that the availability of the entire control 

system, including operation under conditions of digital equipment fail-over, initiated 

either automatically or manually, shall be not less than 99.8 percent during a 30-day 

availability test period. The Owner shall be given two (2) weeks’ notice of the starting 

date of the 30-day availability test. 

B. For the purpose of determining availability figures, failures within the existing Clearwell-

CP and Energy Dissipation Valve PLC’s will be excluded from consideration.   

C. For purposes of determining availability figures, downtime of each system or portions of 

each system resulting from the causes specified hereunder will not be considered 

system failures. 

1. Downtime of any network-connected device that is automatically backed-up upon 

failure shall not be considered a system failure provided that the downtime of the 

failed component does not exceed 24 hours. 

2. Downtime of a PLC that is not automatically backed-up shall be considered a 

system failure if the downtime of the failed controller exceeds one (1) hour. 

3. Downtime of a portion of the system resulting from failure of any field sensor shall 

not be considered a system failure provided that the system operates as specified 

under this condition. 
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4. Downtime of the following devices shall not be considered a system failure 

provided the failed device is repaired within the specified time: 

a. Hard disc (one day) 

b. Workstations (one day) 

c. Communication interfaces (eight hours) 

d. Printer (three days) 

e. Process control system networks (eight hours) 

f. Off-line (optical, etc.) storage units (one day) 

g. UPS unit (one day) 

5. Total shutdown of a single PLC resulting from a software fault shall be considered 

a system failure. 

6. An erroneous command to the process that can be specifically related to a 

software fault shall be considered as one (1) hour of downtime. 

7. The inoperability of any subsystem resulting from a software fault shall be 

considered a system failure. 

8. The failure of the same component more than one time during the 30-day test shall 

be considered a system failure. 

D. If the system fails the 30-day availability test, the 30-day test period shall be restarted 

after the failed component or software is repaired/replaced and full operation is restored. 

The system shall be demonstrated for the full 30-day period following the restart. 

E. The Contractor shall submit an availability demonstration report that shall state that all 

system availability requirements have been met. 

PART 2 – PRODUCTS (NOT USED) 

PART 3 – EXECUTION (NOT USED) 

END OF SECTION 
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General 

SECTION 40 61 22 

TOOLS, SUPPLIES, AND SPARE PARTS, GENERAL 

PART 1 – GENERAL 

1.01 THE REQUIREMENT 

A. The Contractor shall provide tools, supplies, and spare parts as specified herein for the 

operation and maintenance of the Control and Information System. 

1.02 RELATED WORK SPECIFIED ELSEWHERE 

A. Section 40 61 13 – Process Control System General Provisions 

PART 2 – PRODUCTS 

2.01 TOOLS 

A. Furnish special tools, other than those normally found in an electronic technician's tool 

box, required to test, diagnose, calibrate, install, wire, connect, disconnect, assemble 

and disassemble any digital equipment, instrument, panel, rack, cabinet or console 

mounted equipment for service and maintenance. This shall include, but not be limited 

to, the following: connector pin insertion and removal tools, wire crimping tools, special 

wrenches, special instrument calibrators, indicator lamp insertion and removal tools, etc. 

B. Furnish tools and test equipment together with items such as instruction manuals, 

carrying/storage cases, unit battery charger where applicable, special tools, calibration 

fixtures, cord extenders, patch cords and test leads, which are not specified but are 

necessary for checking field operation of equipment supplied under this Division. 

C. Furnish one portable graphical multimeter with rechargeable battery, test leads, 

industrial lead set, and carrying case, Fluke Model 289, Simpson, Amprobe or equal. 

D. Furnish one portable 4-20 mA, 24 VDC analog loop signal generator for calibration and 

testing of analog signal loops. Generator shall be furnished with removable battery pack, 

test leads, spare battery pack, charger, carrying case and accessories. Signal generator 

shall be Fluke 787 ProcessMeter, PIE, Additel, or equal. 

E. Furnish one portable calibrator capable of measuring DC volts, mV, mA, ohms, 

frequency, T/C, peak detect and trip detect on its input and simultaneously generate on 

its output all of the preceding signals plus two wire simulation, ramp functions, up/down 

stepping and 10 point programmability. The calibrator shall be furnished complete with 

24 VDC integral battery pack, spare battery pack, test leads, external charger, fuse 

pack, carrying case and appurtenances. It shall be possible to store and use automatic 

instrument calibration procedures that are downloaded from Windows-based instrument 
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90398-004/February 2024 40 61 22-2  Tools, Supplies, and Spare Parts, 

General 

management software. Calibrator shall be Fluke 789 ProcessMeter,  Druck, Ametek, or 

equal. 

F. Furnish one complete computer technician kit in an organized soft-sided case. The kit 

shall be Model JTK--49 Workstation Kit by Jensen Tools & Supply, Xcelite,  Klein or a 

computer technician kit of equivalent equipment and value. 

2.02 SUPPLIES 

A. The Contractor shall provide supplies as specifically required in other Sections of 

Division 40. 

2.03 SPARE PARTS 

A. Furnish spare parts for items of control and instrumentation equipment as recommended 

by the manufacturer and in accordance with the Contract Documents. 

B. Furnish all spares in moisture-proof boxes designed to provide ample protection for their 

contents. Label all boxes to clearly identify contents and purpose. 

C. The Contractor shall replace all spare parts consumed during installation, testing, 

start-up, the system availability demonstration, and the guarantee period. 

D. Refer to individual digital hardware and instrument sections for additional requirements 

specific to those devices. 

PART 3 – EXECUTION (NOT USED) 

END OF SECTION 
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SECTION 40 61 23 

SIGNAL COORDINATION REQUIREMENTS 

PART 1 – GENERAL 

1.01 THE REQUIREMENT 

A. The Contractor shall conform to the signal coordination requirements specified herein. 

B. The Contractor shall be responsible for coordinating signal types and transmission 

requirements between the various parties providing equipment under this Contract. This 

shall include, but not be limited to, distribution of appropriate shop drawings among the 

equipment suppliers, the electrical subcontractor, and the instrumentation subcontractor. 

C. Analog signals shall be signals for transmitting process variables, etc. from instruments 

and to and from panels, equipment PLCs and Control System PLCs. 

D. Discrete signals shall consist of contact closures or powered signals for transmitting 

status/alarm information and control commands between starters, panels, equipment 

PLCs, the Control System, etc.  

1.02 ANALOG SIGNAL TRANSMISSION 

A. Signal transmission between electric or electronic instruments, controllers, and all 

equipment and control devices shall be individually isolated, linear 4-20 milliamperes 

and shall operate at 24 VDC. 

B. Signal output from all transmitters and controllers shall be current regulated and shall not 

be affected by changes in load resistance within the unit's rating. 

C. All cable shields shall be grounded at one end only, at the control panel, with terminals 

bonded to the panel ground bus. 

D. Analog signal isolation and/or conversion shall be provided where necessary to interface 

with instrumentation, equipment controls, panels, and appurtenances. 

E. Non-standard transmission systems such as pulse duration, pulse rate, and voltage 

regulated shall not be permitted except where specifically noted in the Contract 

Documents. Where transmitters with nonstandard outputs do occur, their outputs hall be 

converted to an isolated, linear, 4-20 milliampere signal. 

F. The Contractor shall provide 24 V power supplies for analog signals and instruments 

where applicable and as required inside panels, controls, etc. 

G. Where two-wire instruments transmit directly to the Control and Information System, the 

instrumentation subcontractor shall provide power supplies at the PLC-equipped control 

panels for those instruments. 
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90398-004/February 2024 40 61 23-2  Signal Coordination Requirements 

H. Where four-wire instruments with on-board loop power supplies transmit directly to the 

Control and Information System, the instrumentation subcontractor shall provide 

necessary signal isolators or shall otherwise isolate the input from the Control and 

Information System loop power supply. Similar provisions shall be made when a third 

element such as a recorder, indicator, or single loop controller with integral loop power 

supply is included in the loop. 

1.03 DISCRETE INPUTS 

A. All discrete inputs to equipment and Control and Information System PLCs, from field 

devices, starters, panels, etc., shall be unpowered (dry) contacts in the field device or 

equipment, powered from the PLCs, unless specified otherwise. 

B. Sensing power (wetting voltage) supplied by the PLC shall be 24 VDC. 

1.04 DISCRETE OUTPUTS 

A. All discrete outputs from local control panels and Control and Information System PLCs 

to field devices, starters, panels, etc., shall be 24 VDC powered (sourced) from PLC's. 

B. PLC powered discrete outputs shall energize 24 VDC pilot relay coils in the field devices, 

starters, panels, etc. which in turn open or close contacts in the associated control 

circuit. The 24 VDC relay coil, contacts, and associated control circuitry shall be 

furnished integral with the field device, starter, panel, etc. by the supplier and contractor 

furnishing the field device, starter, or panel. 

C. Where required or specified herein, discrete outputs from equipment and Control and 

Information System PLC's to field devices, starters, panels, motor operated valves, etc., 

shall be dry contact or relay outputs. 

1.05 OTHER DISCRETE SIGNALS 

A. Discrete signals between starters, panels, etc. where no 24 VDC power supply is 

available may be 120 VAC, as long as such contacts are clearly identified in the starter, 

panel, etc. as being powered from a different power supply than other starter/panel 

components. 

B. Where applicable, warning signs shall be affixed inside the starter, panel, etc. stating 

that the panel is energized from multiple sources. 

C. Output contacts in the starter, panel, etc., that are powered from other locations shall be 

provided with special tags and/or color-coding. Disconnecting terminal strips shall be 

provided for such contacts. 

D. The above requirements shall apply to all starters and panels, regardless of supplier. 

La
st

 M
od

ifi
ed

: 0
2/

28
/2

02
4 

at
 1

0:
41

A
M

 E
S

T



 

90398-004/February 2024 40 61 23-3  Signal Coordination Requirements 

PART 2 – PRODUCTS (NOT USED) 

PART 3 – EXECUTION (NOT USED) 

END OF SECTION
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90398-004/February 2024 40 61 24-1  Quality Assurance 

SECTION 40 61 24 

QUALITY ASSURANCE 

PART 1 – GENERAL 

1.01 THE REQUIREMENT 

A. It is the intent of these Specifications and Drawings to secure high quality in materials, 

equipment and workmanship in order to facilitate operations and maintenance of the 

facility. The Contractor shall provide equipment and services to meet this intent. 

1.02 REFERENCE SPECIFICATIONS, CODES AND STANDARDS 

A. All Work shall be installed in accordance with the National Electric Code, National 

Electric Safety Code, OSHA, State/Commonwealth, local and other applicable codes. 

1.03 QUALITY ASSURANCE - GENERAL 

A. All equipment and materials shall be new and the products of reputable recognized 

suppliers having adequate experience in the manufacture of these particular items. 

B. For uniformity, only one manufacturer and model will be accepted for each type of 

product. Where differing models are required, equipment from a single manufacturer 

shall be provided.  

C. Equipment shall be designed for the service intended and shall be of rugged 

construction, of ample strength for stresses that may occur during fabrication, 

transportation, and erection as well as during continuous or intermittent operation. They 

shall be adequately stayed, braced and anchored and shall be installed in a neat and 

workmanlike manner. Appearance and safety, as well as utility, shall be given 

consideration in the design of details. 

D. All components and devices installed shall be standard items of industrial grade, unless 

otherwise noted, which shall be of sturdy and durable construction and be suitable for 

long, trouble-free service. 

E. Electronic components shall be de-rated to assure dependability and long-term stability. 

F. Printed circuit boards in field mounted equipment shall be suitable for the specified 

environmental conditions. 

G. Alignment and adjustments shall be non-critical, stable with temperature changes or 

aging and accomplished with premium grade potentiometers. 

H. Components of specially selected values shall not be inserted into standard electronic 

assemblies in order to meet the performance requirements of this specification. 
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90398-004/February 2024 40 61 24-2  Quality Assurance 

1.04 OPTIONAL EQUIPMENT 

A. Optional or substituted equipment or both requiring changes in details or dimensions 

required to maintain structural, mechanical, electrical, control, operating, maintenance or 

design features incorporated in these Specifications and Drawings shall be made at no 

additional cost to the Owner. In the event that the changes are necessary, calculations 

and drawings showing the proposed revisions shall be submitted for approval. The 

Contractor shall coordinate changes with other affected trades and contracts and pay 

additional charges incurred. 

1.05 GUARANTEE 

A. The instrumentation subcontractor through the Contractor shall install, maintain and 

guarantee the Instrumentation, Control and Information System as specified under the 

General Conditions and Division 01 of the Specifications. Maintenance personnel 

provided by the instrumentation subcontractor shall instruct the Owner's personnel in the 

operation, adjustment, calibration and repair of the equipment being serviced. Preventive 

and corrective activities shall be documented with service reports, which shall identify 

the equipment being serviced, state the condition of the equipment, describe Work 

performed and list materials used. A copy of service reports shall be delivered to the 

Owner on the day the Work is performed. 

B. The instrumentation subcontractor shall provide the services of factory trained service 

technician(s) at least twice during the guarantee period, for the purpose of performing 

preventive hardware maintenance. 

C. Corrective hardware and software maintenance during the guarantee period shall be 

performed in accordance with the requirements of Division 01 and, in addition, shall 

meet the following requirements: 

1. Corrective hardware maintenance shall be performed by factory trained service 

technician(s) specifically trained to service the digital equipment provided. 

Technicians possessing suitable training and experience shall be provided to 

perform corrective maintenance on other equipment. The hardware service 

technician(s) shall be available onsite within 24 working hours after notification by 

the Owner. 

2. Corrective software maintenance shall be performed for software provided by the 

instrumentation subcontractor and incorporated into the system prior to the 

completion of system commissioning. Software service programmer(s) shall be 

available for consultation within four business hours and, if required, on-site within 

16 business hours after notification by the Owner. Corrective software 

maintenance shall include the supply, installation and startup of application 

software upgrades released during the guarantee period. 

3. Corrective hardware and software maintenance performed during the guarantee 

period shall be performed at no cost to the Owner. 
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4. As used herein, the term "working hours" shall be defined as those of the 

treatment facility (seven days per week, 24 hours per day). The term "business 

hours" shall be defined as the hours between 8:00 a.m. and 5:00 p.m., local time, 

Monday through Friday; excluding holidays. 

5. The guarantee period shall commence upon final acceptance of the completed 

treatment facility in accordance with the provisions of the Contract Documents. 

D. The instrumentation subcontractor shall submit to the Owner a proposed maintenance 

agreement incorporating the following features: 

1. Extension of preventive hardware maintenance services as described above for a 

period of up to five years from the expiration of the warranty period. 

2. Provisions for corrective hardware or software maintenance Work on a “will call” 

basis for a period of up to five years from the expiration of the warranty period. 

Corrective maintenance Work shall be performed by properly trained personnel as 

described above. 

E. The proposed agreement shall include provisions for payment based upon an annual fee 

for preventive maintenance and cost plus expenses for corrective maintenance Work. 

The portion dealing with corrective maintenance shall be written to include corrective 

maintenance caused by actions of the Owner during the warranty period and shall 

contain clauses for re-negotiation of contract prices based upon changes in recognized 

economic indicators published by the United States Department of Commerce. 

1.06 SHIPPING HANDLING AND STORAGE 

A. In addition to shipping, handling and storage requirements specified elsewhere in the 

Contract Documents, air conditioning/heating shall be provided for storage of field 

instrumentation, panels, digital equipment and ancillary devices to maintain 

temperatures between 20 and 25 degrees C and relative humidity 40 to 60 percent 

without condensation. The air shall be filtered and free of corrosive contaminants and 

moisture. 

1.07 FABRICATION 

A. Fabrication of equipment shall conform to the codes and standards outlined in this 

Section, and other portions of the Contract Documents. 

B. The Engineer may inspect the fabricated equipment at the factory before shipment to the 

job site. The Contractor shall provide the Engineer with sufficient prior notice so that an 

inspection can be arranged at the factory. Inspection of the equipment at the factory by 

the Engineer will be made after the manufacturer has performed satisfactory checks, 

adjustments, tests and operations. 

C. Equipment approval at the factory only allows the equipment to be shipped to the project 

site. The Contractor shall provide for the proper storage, installation and satisfactory 

La
st

 M
od

ifi
ed

: 0
2/

28
/2

02
4 

at
 1

0:
41

A
M

 E
S

T



 

90398-004/February 2024 40 61 24-4  Quality Assurance 

start-up and operation of the equipment to the satisfaction of the equipment 

manufacturer, the instrumentation subcontractor, and the Engineer. 

PART 2 – PRODUCTS (NOT USED) 

PART 3 – EXECUTION 

3.01 INSTALLATION 

A. Instrumentation and control system installation Work, whether new construction or 

modifications to existing equipment/panels/structures, shall conform to the codes and 

standards outlined in this Section, and other portions of the Contract Documents. 

B. The instrumentation subcontractor shall assign a competent representative who shall 

provide full time coordination and supervision of on-site instrumentation and control 

system construction Work from commencement of construction through completion and 

final acceptance. 

C. Labor shall be performed by qualified craftsmen in accordance with the standards of 

workmanship in their profession and shall have had a minimum of three years of 

documented experience on similar projects. 

D. Equipment and materials shall fit properly in their installations. Work required to correct 

improperly fit installations shall be performed at no additional expense to the Owner. 

E. Work shall be performed in a neat and workmanlike manner. Hardware and 

instrumentation shall be installed in accordance with requirements specified herein, in 

accordance with industry best practices, in accordance with manufacturers’ 

recommendations, and in a manner suitable for ease of operation, inspection, and 

maintenance. Wiring shall be neatly bundled, run in wireway, and terminated. Spare 

wiring shall be neatly coiled and clearly labeled at both ends for future use by the Owner. 

Work not meeting these requirements shall be corrected at no expense to the Owner. 

F. Sufficient common mode and differential mode noise rejection shall be provided to 

ensure proper operation of the plant process control system. General practices shall 

include: 

1. Maintaining crossings between noisy wires and signal wires at right angles. 

2. Maintaining separation between noisy wires and signal wires as wide as practical. 

3. Grounding all signals, shields and power supplies at the process control unit or 

local control panel. 

4. Providing passive filters on signals with time constant compatible with scan 

intervals and overvoltage protection. 
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90398-004/February 2024 40 61 24-5  Quality Assurance 

5. Eliminating cable splices. Splices in instrumentation and control system signal, 

network, and instrument manufacturer furnished cables shall be approved in 

advance by the Engineer. 

6. Providing a floating output for transmitters that have their own power sources. 

G. DC and AC power grounding shall be performed in accordance with the digital hardware 

manufacturer's recommendations as well as all applicable code requirements. 

H. The case of each field instrument and control panel shall be grounded in compliance 

with the National Electric Code. 

I. Power wires shall be separated from parallel running signal wires by the following 

minimum spacing: 

1. 120 VAC:  12 in 

2. 240 VAC:  18 in 

3. 480 VAC:  18 in  

4. 2000 VAC and above:  24 in 

J. The Contractor shall provide all required cutting, drilling, inserts, supports, bolts, and 

anchors, and shall securely attach all equipment and materials to their supports. 

Embedded supports for equipment furnished under this Division shall be provided and 

installed as shown specified herein and shown on the Drawings. 

K. Following acceptance of the factory tests by the Engineer, and in accordance with the 

construction schedule, the Contractor shall commence installation of the digital control 

system hardware. Digital system equipment items shall not be installed, however, until 

all architectural, mechanical, HVAC and electrical Work has been completed in the 

equipment rooms, MCCs, control rooms and all structural and mechanical Work has 

been completed within 50 feet of equipment locations.  

L. Upon completion of the above construction Work, the Contractor shall request an 

inspection of the above-named areas. The Engineer will issue a written approval to 

proceed with delivery and installation only after being satisfied that all Work described 

above has been properly performed. Digital equipment shall remain at the factory site or 

storage prior to approval for delivery to the project site. Partial shipments may be 

required to meet construction schedule requirements. 

END OF SECTION
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90398-004/February 2024 40 61 26-1  Process Control System Training 

SECTION 40 61 26 

PROCESS CONTROL SYSTEM TRAINING 

PART 1 – GENERAL 

1.01 THE REQUIREMENT 

A. To familiarize the Owner's personnel with the process control system and field 

instrumentation, training shall be provided as detailed hereunder. 

1.02 RELATED WORK SPECIFIED ELSEWHERE 

A. Section 40 61 13 – Process Control System General Provisions 

1.03 SUBMITTALS 

A. A minimum of 60 days prior to beginning training, submit a detailed training plan 

describing the following: 

1. A listing of all courses to be conducted. 

2. Course content. 

3. Applicability of each course to management, operations, maintenance, laboratory, 

etc., personnel. 

4. Course schedules. 

5. Qualifications and experience of individual(s) providing training. 

B. A minimum of 14 days prior to beginning each training course, submit documentation for 

use by the Owner's personnel during training. The training documentation shall be 

specific to the particular course, and shall include the following: 

1. A listing of all subjects to be covered. 

2. Course schedule. 

3. Documentation/lesson plans covering all subjects to be covered during the course 

instruction. Information shall be in a "how to" format, with sufficient background 

documentation and references to manufacturer literature to provide a thorough and 

clear understanding of the materials to be covered. 

1.04 GENERAL REQUIREMENTS 

A. All costs of providing the training courses shall be borne by the Contractor. 
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90398-004/February 2024 40 61 26-2  Process Control System Training 

B. As used herein, the term "day" shall mean an eight-hour day, and the term "week" shall 

mean a five-day, 40-hour week. 

C. Training courses, especially those for operator training, may be required to be scheduled 

during non-standard business hours (i.e., not between the hours of 8:00 am and 5:00 

pm) to accommodate the working schedule of the Owner’s personnel. No additional 

compensation will be awarded to the Contractor for training at non-standard hours. 

D. All training courses shall complement the experience and skill levels of the Owner's 

personnel. 

E. Training courses shall be structured in order of increasing capability or security levels. 

The purpose of this requirement is to allow personnel with lesser training requirements 

or security password levels to drop out of the training at certain times while the training 

continues for personnel with greater requirements or higher security levels. 

F. All training courses shall include lecture as well as "hands on" experience for each of the 

attending personnel. The Contractor shall provide sufficient equipment for this to be 

accomplished. For example, training in which the instructor uses the computer and the 

Owner's personnel passively observe as the instructor demonstrates system functions 

shall not be acceptable. 

G. Unless otherwise specified, all training courses shall be conducted in the Owner's 

facilities. 

H. All training shall be completed prior to system acceptance. 

I. Standard manufacturer training courses are acceptable pending approval by the 

Engineer and Owner. 

1.05 SYSTEM SUPERVISOR/ENGINEER TRAINING 

A. Provide manufacturer standard training in the use and configuration of the specified 

operator workstation (HMI or SCADA) software. 

B. System supervisor/engineer training shall be performed a minimum of 30 days prior to 

system startup. 

C. Training shall be provided in the following subjects: 

1. System overview and capabilities. 

2. Database configuration. 

3. Graphic display configuration, including linking of data to displays. 

4. Historical data configuration (collection, manipulation, and display). 

5. Real-time and historical trending. 
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90398-004/February 2024 40 61 26-3  Process Control System Training 

6. Report configuration, generation, printing, and customization. 

7. Alarm configuration and management. 

8. System security. 

9. I/O driver use and configuration. 

10. System backup and recovery. 

11. DDE linking, where applicable. 

12. System command language. 

13. Troubleshooting. 

14. System optimization. 

15. System startup and shutdown procedures. 

16. LAN and WAN communications, as appropriate. 

D. The course shall be structured as follows: 

1. Fundamentals – One four-day course (minimum) shall be provided for up to eight 

persons which shall serve as a digital control system familiarization course for 

project management personnel, engineers, and key operating/maintenance 

personnel. This course shall be a prerequisite for the advanced course described 

below in Item 2. 

2. Advanced – One four-day (minimum) digital system configuration and operating 

course shall be provided for up to four persons. The level of training shall be 

sufficient to familiarize the Owner's personnel with the configuration and 

application of all system programs. All essential system operating procedures shall 

be described as required to enable the Owner's personnel to operate the system 

via the various workstations and local control panels. 

3. Historical – One two-day course to instruct a minimum of four persons in the use 

and configuration of the historical data archival system. Training shall include 

creation, viewing, and printing of trends, charts, and reports. Training shall include 

all database maintenance and archival functions necessary to maintain the 

facility’s data on both short and long term basis, including periodic archival to 

optical media. 

1.06 OPERATOR TRAINING 

A. Two two-week courses comprised of daily half-day (four-hour) sessions for up to ten 

persons each shall be conducted to provide instruction in the use of the Control and 

Information System to monitor and control the facility. 
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B. Operator training shall include familiarization training covering the Control and 

Information System. Operators shall be instructed in the names, locations, functions, and 

basic operation of all items of digital equipment and associated software. 

C. Operator training shall cover process and equipment operation both individually and 

collectively as an operating system. Normal as well as abnormal operating conditions 

shall be covered, including the response to failure occurrences and system alarms. All 

operator/system interactions shall be described. 

D. Operators shall be trained to instruct other operators and shall be provided with all 

course materials. 

1.07 MAINTENANCE TRAINING 

A. A three-day course shall be conducted for at least six persons prior to the start-up of 

digital equipment at the Owner's plant. Instruction shall be provided in the following: 

1. Operating all digital equipment, including system start-up and shutdown 

procedures. 

2. The use of hardware diagnostic routines, test equipment and test procedures as 

required to enable the Owner's personnel to detect and isolate system faults to the 

circuit board or module level and to implement repairs by replacing failed circuit 

boards or modules. 

3. Calibration and routine maintenance procedures for all analog and digital 

equipment. 

B. Step by step written procedures shall be provided for all preventive maintenance tasks 

and for identifying hardware faults to the circuit board or module level for all items of 

digital equipment. 

C. All digital equipment preventive and corrective maintenance training activities shall be 

limited to the use of commercially available off-the-shelf test equipment and to the use of 

diagnostic routines and hardware items which are the same as those to be provided as 

part of the system. 

1.08 INSTRUMENT TRAINING 

A. A three-day course shall be provided at the Owner's facilities no more than three months 

prior to system start-up to instruct a minimum of five persons each in the calibration and 

preventive maintenance of the field instruments provided under this Contract. 

1.09 PLC TRAINING 

A. One minimum three-day manufacturer standard training course shall be provided in the 

programming and use of PLC's to implement monitoring and control functions such as 

those provided for this project. Training shall cover all aspects of the PLC hardware and 
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software, including specified programming software. This training shall be provided by 

the PLC manufacturer or, as directed by the manufacturer, by the authorized distributor 

engaged by the manufacturer to perform this training. 

B. One three-day course of specific training shall be provided by the instrumentation 

subcontractor in the use and modification of all control strategies provided under this 

Division. 

1.10 GENERAL REFRESHER TRAINING 

A. A one-week general refresher training course shall be provided for up to ten persons 3-6 

months after final system acceptance. Instruction shall be given in all aspects of the 

complete instrumentation and control system. Instructor(s) shall be capable of answering 

questions related to all aspects and details of the complete system. 

PART 2 – PRODUCTS (NOT USED) 

PART 3 – EXECUTION (NOT USED) 

END OF SECTION
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General 

SECTION 40 61 90 

SCHEDULES AND CONTROL DESCRIPTIONS, GENERAL 

PART 1 – GENERAL 

1.01 THE REQUIREMENT 

A. The Contractor shall furnish, test, install and place in satisfactory operation all hardware 

and software required to provide the Control and Information System as specified herein 

and as shown on the Drawings. 

1.02 RELATED WORK SPECIFIED ELSEWHERE 

A. Section 40 61 91 – Process Control System Instrument List 

B. Section 40 61 93 – Process Control System Input/Output List 

C. Section 40 61 96 – Process Control Descriptions 

PART 2 – CONVENTIONS 

2.01 PLANT NUMBERING SYSTEM 

A. The plant equipment numbering system is based on a 5-digit code preceded by an 

equipment identification prefix and followed by a parallel designation suffix. The 

numbering system is broken down as follows: 

 

XXXX1 – X2 X3 XXX4 XXXX5 

Where X1 = Where X2 = Where X3 =  Where X4 =  Where X5 =  

Equipment 
Prefix (1) 

Major Process 

of Area (2) 
Sub-Process (3) 

Individual 

Equipment Item 

Number (4) 

Parallel 

Designation 

Suffix (5) 

1. Prefix letters are added as required to label a piece of equipment or describe 

instrumentation/control signal types. Instrumentation prefixes shall use the 

convention shown in the following table. 

 

  

0
2

1
6

1
9
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General 

Instrument Prefix Letters 

First Letter Succeeding Letters 

Letter 
Measured or Initiating 
Variable 

Modifier 
Readout or Passive 
Function 

Output Function Modifier 

A Analysis  Alarm    

B Burner, combustion  User's choice User's choice User's choice 

C Conductivity (electrical)   Control  

D 
Density (mass) or 
specific gravity 

Differential   Deviation 

E Voltage (emf)  Sensor, Primary element   

F Flow 
Ratio 

(fraction) 
   

G User's choice  Glass or viewing device   

H 
Hand (manually 
initiated) 

   High 

I Current (electrical)  Indicate   

J Power Scan    

K Time or time schedule 
Time rate of 

change 
 Control station  

L Level  Light (pilot)  Low 

M Moisture or humidity Momentary   
Middle or 

intermediate 

N User's choice  Notify 
User's 

choice/Remote 
User's choice 

O User's choice  Orifice (restriction)  Open 

P Pressure or vacuum  Point (test connection)   

Q Quantity 
Integrate or 

totalize 
Integrate or totalize   

R Radiation  Record or print  Run 

S Speed or frequency Safety  Switch Stop 

T Temperature   Transmit  

U Multivariable  Multifunction Multifunction Multifunction 

V 
Vibration or mechanical 
analysis 

  
Valve, damper or 

louver 
 

W Weight or force  Well Probe   

X Unclassified X axis Unclassified Unclassified Unclassified 

Y 
Event, state or 
presence 

Y axis  

Relay, compute, or 

convert, Auxiliary 

Device 

 

Z Position, dimension Z axis  

Drive, actuator or 

unclassified final 

control element 
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General 

The following major and sub-area designators are defined: 

Major Area – 1: Raw Water 

 Sub 00: General 
01:  Flow Control 

  02: Static Mixers 
  03: Analytical Loops and chemical addition 
  04: Flocculator Inlet Channel 
  05: TBD 
  06: TBD 
  07: TBD 

08: TBD 
  09: TBD 
 

Major Area – 2: Pre-Treatment/Flocculation 

 Sub 00: General 

01: Flocculator 1 and associated equipment 

  02: Flocculator 2 and associated equipment 

  03: Flocculator 3 and associated equipment 

  04: Flocculator 4 and associated equipment 

  05: Flocculator 5 and associated equipment 

  06: Flocculator 6 and associated equipment 

  07: Flocculator 7 and associated equipment 

  08: Flocculator 8 and associated equipment 

  09: Flocculator 9 and associated equipment 

  10: Flocculator 10 and associated equipment 

   

Major Area – 3: DAF Systems 

 Sub 00: General 

01: DAF Tank 1 and assoc. equipment 

  02: DAF Tank 2 and assoc. equipment 

  03: DAF Tank 3 and assoc. equipment 

  04: DAF Tank 4 and assoc. equipment 

  05: DAF Tank 5 and assoc. equipment 

  06: DAF Tank 6 and assoc. equipment 

  07: DAF Tank 7 and assoc. equipment 

  08: DAF Tank 8 and assoc. equipment 

  09: DAF Tank 9 and assoc. equipment 

10: DAF Tank 10 and assoc. equipment 

  30: DAF Recycle Pumping 

  40: DAF Air Compressor and Saturators 

  50: DAF Floated Solids Transfer Tanks 

 

Major Area – 4: Filter Systems 

 Sub 00: General 

01: Filter 1 and assoc. equipment 

  02: Filter 2 and assoc. equipment 

  03: Filter 3 and assoc. equipment 

  04: Filter 4 and assoc. equipment 

  05: Filter 5 and assoc. equipment 

  06: Filter 6 and assoc. equipment 

  07: Filter 7 and assoc. equipment 

  08: Filter 8 and assoc. equipment 
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General 

  09: Filter 9 and assoc. equipment 

10: Filter 10 and assoc. equipment 

11: Filter 11 and assoc. equipment 

  12: Filter 12 and assoc. equipment 

  13: Filter 13 and assoc. equipment 

  14: Filter 14 and assoc. equipment 

  30: Filtered water flow control 

  40: Filtered water quality 

  50: Air Scour System 

  60: Waste Washwater Tank 

  

Major Area – 5: Chemical Systems 

 Sub 00: General 

10: PACL Bulk Storage 

11: PACL Distribution 

  20: Sodium Hydroxide Bulk Storage 

  21: Sodium Hydroxide Distribution 

  30: Phosphoric Acid Bulk Storage 

  31: Phosphoric Acid Distribution 

  40: Sodium Hypochlorite Bulk Storage 

  41: Sodium Hypochlorite Distribution 

  50: Filter Aid Polymer Bulk Storage 

  51: Filter Aid Polymer Distribution 

  60: Cationic Polymer Bulk Storage 

  61: Cationic Polymer Distribution 

 

Major Area – 6: Residuals and Solids Handling 

 Sub 00: General 

01: Residuals Storage System 

  02: Centrifuge System 

  03: Conveyors and Solids Discharge System 

  04: Residuals Polymer System 

  05: Centrate Holding Tanks 

 

Major Area – 7: Support Systems 

 Sub 00: General 

01: Existing - Process Water 

02:  Existing - Domestic Water Hypochlorite System 

03: Existing - Domestic water system 

04: HVAC Systems 

  05: Electrical Systems 

  06: SCADA System 

  07: Mechanical Equipment 

  08: Security System – As Required 

  09: TBD 

 

Major Area – 8: Backwash Systems 

 Sub 00: General 

01: Existing - Clearwell Tank 

10 Existing - Backwash Pumps 

  20: TBD 

  30: TBD 

  40: TBD 

La
st

 M
od

ifi
ed

: 0
2/

28
/2

02
4 

at
 1

0:
41

A
M

 E
S

T



 

90398-004/February 2024 40 61 90-5  Schedules and Control Descriptions, 

General 

 

Major Area – 9: Filtered Water  

 Sub 00: General 

  01: Transmission Main Supply Channel (If Needed) 

  02: TBD 

  03: TBD 

PART 3 – EXECUTION (NOT USED) 

END OF SECTION
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SECTION 40 61 91 

PROCESS CONTROL SYSTEM INSTRUMENT LIST 

PART 1 – GENERAL 

1.01 THE REQUIREMENT 

A. The Contractor shall furnish, test, install and place in satisfactory operation all 

instrumentation as herein specified and as shown on the Drawings. 

1.02 RELATED WORK SPECIFIED ELSEWHERE 

A. Section 40 61 90 – Schedules and Control Descriptions, General 

B. Section 40 61 93 – Process Control System Input/Output List 

C. Section 40 61 96 – Process Control Descriptions 

PART 2 – PRODUCTS 

2.01 NAMEPLATES 

A. Items of equipment listed in the instrument schedule, control panels, and digital 

hardware items shall be identified with nameplates. Each nameplate shall be located so 

that it is readable from the normal observation position and is clearly associated with the 

device or devices it identifies. Nameplates shall be positioned so that removal of the 

device for maintenance and repair shall not disturb the nameplate. Nameplates shall 

include, as necessary, the equipment identification number, description, calibrated 

range, and set point(s). Abbreviations of the description shall be subject to the 

Engineer's approval.  

B. Nameplates shall be made of 1/16-inch thick machine engraved laminated phenolic 

plastic having white numbers and letters not less than 3/16-inch high on a black 

background. Nameplates attached to instruments may be black laser etched 1/8-inch 

high text on stainless steel with sharp edges made smooth. Stamped text shall not be 

acceptable. 

C. Nameplates shall be attached to metal equipment by NEMA rated stainless steel screws 

and to other surfaces by an epoxy-based adhesive that is resistant to oil and moisture. In 

cases where the label cannot be attached by the above methods, it shall be drilled and 

attached to the associated device by means of a braided stainless steel wire affixed with 

a permanent crimp. 

D. Submit sample nameplate of each type. 

1
2

1
2

1
8
 

La
st

 M
od

ifi
ed

: 0
2/

28
/2

02
4 

at
 1

0:
41

A
M

 E
S

T



 

 

90398-004/February 2024 40 61 91-2  Process Control System Instrument List 

PART 3 – INSTRUMENT SCHEDULE 

3.01 SEE ATTACHMENT 
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40 61 91 - Part 2

Primary Sensors and Field Instruments

ISSUED FOR BIDS

Dwg 

Number
Tag Service Description

Power

Req'd
Status Function

Furnished

By

Instrument

Type

Panel/

Inst.Detail
PLC Range

Specification

Section
Line Size

I-002 MES-21A SCADA, SCADA SERVER RACK 1 120VAC New NETWORK SWITCH SCADA AA RACK MOUNT INDUSTRIAL ETHERNET SWITCH LCP-SVR1 40 66 00.01

I-002 MES-21B SCADA, SCADA SERVER RACK 1 120VAC New NETWORK SWITCH SCADA AA RACK MOUNT INDUSTRIAL ETHERNET SWITCH LCP-SVR2 40 66 00.01

I-002 OWS-BOP SCADA, PROCESS FLOOR OPERATOR WORKSTATION 120VAC New OPERATOR INTERFACE AA INDUSTRIAL PC,MONITOR OWS-BOP 40 62 64

I-002 PLC-BOP LCP-BOP, REDUNDANT PLC 120VAC New SCADA CONTROL AA REDUNDANT PLC PLC-BOP 40 63 43

I-002 OWS-CHEM RIO-CHEM, PROCESS FLOOR OPERATOR WORKSTATION 120VAC New OPERATOR INTERFACE AA INDUSTRIAL PC,MONITOR OWS-CHEM 40 62 64

I-002 RIO-CHEM-A SCADA, RIO PANEL 120VAC New RIO PANEL WITH INTERNALS AA RIO PANEL RIO-CHEM-A 40 63 43

I-002 RIO-CHEM-B SCADA, RIO PANEL 120VAC New RIO PANEL WITH INTERNALS AA RIO PANEL RIO-CHEM-B 40 63 43

I-002 RIO-CHEM-C SCADA, RIO PANEL 120VAC New RIO PANEL WITH INTERNALS AA RIO PANEL RIO-CHEM-C 40 63 43

I-002 CPU1-CRO1 SCADA, OPERATOR WORK STATION 120VAC New OPERATOR INTERFACE AA DESKTOP PC LCP-OWS 40 62 16

I-002 OWS-CRO1 SCADA, OPERATOR WORK STATION 120VAC New OPERATOR INTERFACE AA KEYBOARD,MONITORS,MOUSE OWS-CRO-1 40 62 16

I-002 CPU2-CRO2 SCADA, OPERATOR WORK STATION 120VAC New OPERATOR INTERFACE AA DESKTOP PC LCP-OWS 40 62 16

I-002 OWS-CRO2 SCADA, OPERATOR WORK STATION 120VAC New OPERATOR INTERFACE AA KEYBOARD,MONITORS,MOUSE OWS-CRO-2 40 62 16

I-002 CPU3-CRO3 SCADA, OPERATOR WORK STATION 120VAC New OPERATOR INTERFACE AA DESKTOP PC LCP-OWS 40 62 16

I-002 OWS-CRO3 SCADA, OPERATOR WORK STATION 120VAC New OPERATOR INTERFACE AA KEYBOARD,MONITORS,MOUSE OWS-CRO-3 40 62 16

I-002 CPU4-CRO4 SCADA, OPERATOR WORK STATION 120VAC New OPERATOR INTERFACE AA DESKTOP PC LCP-OWS 40 62 16

I-002 MON-CRO4 SCADA, LARGE FORMAT MONITOR 1 120VAC New OPERATOR INTERFACE AA LARGE FORMAT MONITOR CONTROL ROOM 40 62 43

I-002 MON-CRO4 SCADA, LARGE FORMAT MONITOR 2 120VAC New OPERATOR INTERFACE AA LARGE FORMAT MONITOR CONTROL ROOM 40 62 43

I-002 MON-CRO4 SCADA, LARGE FORMAT MONITOR 3 120VAC New OPERATOR INTERFACE AA LARGE FORMAT MONITOR CONTROL ROOM 40 62 43

I-002 MON-CRO4 SCADA, LARGE FORMAT MONITOR 4 120VAC New OPERATOR INTERFACE AA LARGE FORMAT MONITOR CONTROL ROOM 40 62 43

I-002 OWS-DAF-A1 RIO-DAF-A1, PROCESS FLOOR OPERATOR WORKSTATION 120VAC New OPERATOR INTERFACE AA INDUSTRIAL PC,MONITOR OWS-DAF-A1 40 62 64

I-002 RIO-DAF-A1 SCADA, RIO PANEL 120VAC New RIO PANEL WITH INTERNALS AA RIO PANEL RIO-DAF-A1 40 63 43

I-002 RIO-DAF-B1 SCADA, RIO PANEL 120VAC New RIO PANEL WITH INTERNALS AA RIO PANEL RIO-DAF-B1 40 63 43

I-002 RIO-FLT-A1 SCADA, RIO PANEL 120VAC New RIO PANEL WITH INTERNALS AA RIO PANEL RIO-FLT-A1 40 63 43

I-002 OWS-FLT-A2 RIO-FLT-A2, PROCESS FLOOR OPERATOR WORKSTATION 120VAC New OPERATOR INTERFACE AA INDUSTRIAL PC,MONITOR OWS-FLT-A2 40 62 64

I-002 RIO-FLT-A2 SCADA, RIO PANEL 120VAC New RIO PANEL WITH INTERNALS AA RIO PANEL RIO-FLT-A2 40 63 43

I-002 OWS-FLT-B1 RIO-DAF-B1, PROCESS FLOOR OPERATOR WORKSTATION 120VAC New OPERATOR INTERFACE AA INDUSTRIAL PC,MONITOR OWS-FLT-B1 40 62 64

I-002 RIO-FLT-B1 SCADA, RIO PANEL 120VAC New RIO PANEL WITH INTERNALS AA RIO PANEL RIO-FLT-B1 40 63 43

I-002 OWS-FLT-B2 RIO-FLT-A2, PROCESS FLOOR OPERATOR WORKSTATION 120VAC New OPERATOR INTERFACE AA INDUSTRIAL PC,MONITOR OWS-FLT-B2 40 62 64

I-002 RIO-FLT-B2 SCADA, RIO PANEL 120VAC New RIO PANEL WITH INTERNALS AA RIO PANEL RIO-FLT-B2 40 63 43

I-002 HD-HD1 SCADA, PORTABLE HARD DRIVE 120VAC New DATA RETENTION DC-P PORTABLE HARD DRIVE LCP-SVR1 40 66 00.01

I-002 OWS-LAB SCADA, OPERATOR WORK STATION 120VAC New OPERATOR INTERFACE AA DESKTOP PC,KEYBOARD,MONITORS,MOUSE OWS-LABORATORY 40 62 16

I-002 LAP-LAP SCADA, UTILITY LAPTOP 120VAC New DATA UTILITY DC-P LAPTOP PORTABLE 40 62 26

I-002 RIO-MCC-1A SCADA, RIO PANEL 120VAC New RIO PANEL WITH INTERNALS AA RIO PANEL RIO-MCC-1A 40 63 43

I-002 RIO-MCC-1D SCADA, RIO PANEL 120VAC New RIO PANEL WITH INTERNALS AA RIO PANEL RIO-MCC-1D 40 63 43

I-002 RIO-MCC-2A SCADA, RIO PANEL 120VAC New RIO PANEL WITH INTERNALS AA RIO PANEL RIO-MCC-2A 40 63 43

I-002 RIO-MCC-2D SCADA, RIO PANEL 120VAC New RIO PANEL WITH INTERNALS AA RIO PANEL RIO-MCC-2D 40 63 43

I-002 OWS-PA SCADA, OPERATOR WORK STATION 120VAC New OPERATOR INTERFACE AA DESKTOP PC,KEYBOARD,MONITORS,MOUSE OWS-PROC.ANALYST 40 62 16

I-002 OWS-PM SCADA, OPERATOR WORK STATION 120VAC New OPERATOR INTERFACE AA DESKTOP PC,KEYBOARD,MONITORS,MOUSE OWS-PROC.MGR 40 62 16

I-002 CRO-PRT SCADA, PRINTER 120VAC New OPERATOR INTERFACE AA PRINTER NONE 40 62 33

I-002 OWS-PS1 SCADA, PROGRAMMING STATION 120VAC New OPERATOR INTERFACE AA DESKTOP PC,KEYBOAR,MONITORS,MOUSE PS-1 40 62 16

I-002 OWS-RESID SCADA, OPERATOR WORK STATION 120VAC New OPERATOR INTERFACE AA DESKTOP PC,KEYBOARD,MONITORS,MOUSE RESIDUALS 40 62 16

I-002 RIO-RESID SCADA, RIO PANEL 120VAC New RIO PANEL WITH INTERNALS AA RIO PANEL RIO-RESID 40 63 43

I-002 SVR-SVR1 SCADA, SCADA SERVER RACK 1 120VAC New PRIMARY SCADA AA SERVER COMPUTER LCP-SVR1 40 62 13

I-002 SVR-SVR2 SCADA, SCADA SERVER RACK 2 120VAC New SECONDARY SCADA AA SERVER COMPUTER LCP-SVR2 40 62 13

I-002 SVR-SVR-3 SCADA, SCADA SERVER RACK 120VAC New UTILITY SERVER AA SERVER COMPUTER LCP-SVR2 40 62 13

I-002 PLC-TRAINA LCP-TRAIN-A, REDUNDANT PLC 120VAC New SCADA CONTROL AA REDUNDANT PLC PLC-A 40 63 43

I-002 PLC-TRAINB LCP-TRAIN-B, REDUNDANT PLC 120VAC New SCADA CONTROL AA REDUNDANT PLC PLC-B 40 63 43

I-002 RIO-WQSB SCADA, RIO PANEL 120VAC New RIO PANEL WITH INTERNALS AA RIO PANEL RIO-WQSB 40 63 43

I-002 RIO-WQTH SCADA, RIO PANEL 120VAC New RIO PANEL WITH INTERNALS AA RIO PANEL RIO-WQTH 40 63 43

I-020 AP-01 IT NETWORK, WIFI ACCESS POINT New IT NETWORK CONNECTIVITY SI ACCESS POINT LCP-AP01 40 66 00 01

I-020 MON-01 IT NETWORK, WALL MOUNTED MONITOR 120VAC New IT NETWORK CONNECTIVITY SI LARGE FORMAT MONITOR 40 62 43

I-020 PRT-01 IT NETWORK, WIFI ACCESS POINT 120VAC New GENERAL PRINTING SI DESKTOP PRINTER N/A 40 66 00 01

I-020 AP-02 IT NETWORK, WIFI ACCESS POINT New IT NETWORK CONNECTIVITY SI ACCESS POINT LCP-AP02 40 66 00 01

I-020 MON-02 IT NETWORK, WALL MOUNTED MONITOR 120VAC New IT NETWORK CONNECTIVITY SI LARGE FORMAT MONITOR 40 62 43

I-020 PRT-02 IT NETWORK, WIFI ACCESS POINT 120VAC New GENERAL PRINTING SI DESKTOP PRINTER N/A 40 66 00 01

I-020 AP-03 IT NETWORK, WIFI ACCESS POINT New IT NETWORK CONNECTIVITY SI ACCESS POINT LCP-AP03 40 66 00 01

I-020 MON-03 IT NETWORK, WALL MOUNTED MONITOR 120VAC New IT NETWORK CONNECTIVITY SI LARGE FORMAT MONITOR 40 62 43

I-020 PRT-03 IT NETWORK, WIFI ACCESS POINT 120VAC New GENERAL PRINTING SI DESKTOP PRINTER N/A 40 66 00 01

I-020 AP-04 IT NETWORK, WIFI ACCESS POINT New IT NETWORK CONNECTIVITY SI ACCESS POINT LCP-AP04 40 66 00 01

I-020 MON-04 IT NETWORK, WALL MOUNTED MONITOR 120VAC New IT NETWORK CONNECTIVITY SI LARGE FORMAT MONITOR 40 62 43

I-020 PRT-04 IT NETWORK, WIFI ACCESS POINT 120VAC New GENERAL PRINTING SI DESKTOP PRINTER N/A 40 66 00 01

I-020 AP-05 IT NETWORK, WIFI ACCESS POINT New IT NETWORK CONNECTIVITY SI ACCESS POINT LCP-AP05 40 66 00 01

I-020 MON-05 IT NETWORK, WALL MOUNTED MONITOR 120VAC New IT NETWORK CONNECTIVITY SI LARGE FORMAT MONITOR 40 62 43

I-020 AP-06 IT NETWORK, WIFI ACCESS POINT New IT NETWORK CONNECTIVITY SI ACCESS POINT LCP-AP06 40 66 00 01

I-020 AP-10 IT NETWORK, WIFI ACCESS POINT New IT NETWORK CONNECTIVITY SI ACCESS POINT LCP-AP10 40 66 00 01

I-020 AP-15 IT NETWORK, WIFI ACCESS POINT New IT NETWORK CONNECTIVITY SI ACCESS POINT LCP-AP15 40 66 00 01

I-020 AP-20 IT NETWORK, WIFI ACCESS POINT New IT NETWORK CONNECTIVITY SI ACCESS POINT LCP-AP20 40 66 00 01

I-020 MES-20 IT NETWORK, INDUSTRIAL ETHERNET SWITCH New IT NETWORK CONNECTIVITY SI MANAGED ETHERNET SWITCH LCP-AP20 40 66 00 01

I-020 AP-25 IT NETWORK, WIFI ACCESS POINT New IT NETWORK CONNECTIVITY SI ACCESS POINT LCP-AP25 40 66 00 01

I-020 AP-30 IT NETWORK, WIFI ACCESS POINT New IT NETWORK CONNECTIVITY SI ACCESS POINT LCP-AP30 40 66 00 01

I-020 AP-35 IT NETWORK, WIFI ACCESS POINT New IT NETWORK CONNECTIVITY SI ACCESS POINT LCP-AP35 40 66 00 01

I-020 AP-40 IT NETWORK, WIFI ACCESS POINT New IT NETWORK CONNECTIVITY SI ACCESS POINT LCP-AP40 40 66 00 01

I-020 MES-40 IT NETWORK, INDUSTRIAL ETHERNET SWITCH New IT NETWORK CONNECTIVITY SI MANAGED ETHERNET SWITCH LCP-AP40 40 66 00 01

I-020 AP-45 IT NETWORK, WIFI ACCESS POINT New IT NETWORK CONNECTIVITY SI ACCESS POINT LCP-AP45 40 66 00 01

I-020 AP-50 IT NETWORK, WIFI ACCESS POINT New IT NETWORK CONNECTIVITY SI ACCESS POINT LCP-AP55 40 66 00 01
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Primary Sensors and Field Instruments

ISSUED FOR BIDS

Dwg 

Number
Tag Service Description

Power

Req'd
Status Function

Furnished

By

Instrument

Type

Panel/

Inst.Detail
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I-020 AP-55 IT NETWORK, WIFI ACCESS POINT New IT NETWORK CONNECTIVITY SI ACCESS POINT LCP-AP55 40 66 00 01

I-020 AP-60 IT NETWORK, WIFI ACCESS POINT New IT NETWORK CONNECTIVITY SI ACCESS POINT LCP-AP60 40 66 00 01

I-020 AP-65 IT NETWORK, WIFI ACCESS POINT New IT NETWORK CONNECTIVITY SI ACCESS POINT LCP-AP65 40 66 00 01

I-020 MES-65 IT NETWORK, INDUSTRIAL ETHERNET SWITCH New IT NETWORK CONNECTIVITY SI MANAGED ETHERNET SWITCH LCP-AP65 40 66 00 01

I-020 AP-70 IT NETWORK, WIFI ACCESS POINT New IT NETWORK CONNECTIVITY SI ACCESS POINT LCP-AP70 40 66 00 01

I-020 MES-100 IT NETWORK, INDUSTRIAL ETHERNET SWITCH New IT NETWORK CONNECTIVITY SI MANAGED ETHERNET SWITCH LCP-IT 40 66 00 01

I-020 PC-12001 IT NETWORK, DESKTOP PC 120VAC New IT NETWORK CONNECTIVITY SI DESKTOP PC 40 62 16

I-020 PC-12002 IT NETWORK, DESKTOP PC 120VAC New IT NETWORK CONNECTIVITY SI DESKTOP PC 40 62 16

I-020 PC-12003 IT NETWORK, DESKTOP PC 120VAC New IT NETWORK CONNECTIVITY SI DESKTOP PC 40 62 16

I-020 PC-12004 IT NETWORK, DESKTOP PC 120VAC New IT NETWORK CONNECTIVITY SI DESKTOP PC 40 62 16

I-020 PC-12005 IT NETWORK, DESKTOP PC 120VAC New IT NETWORK CONNECTIVITY SI DESKTOP PC 40 62 16

I-020 PC-12006 IT NETWORK, DESKTOP PC 120VAC New IT NETWORK CONNECTIVITY SI DESKTOP PC 40 62 16

I-020 PC-12010 IT NETWORK, DESKTOP PC 120VAC New IT NETWORK CONNECTIVITY SI DESKTOP PC 40 62 16

I-020 PC-12031 IT NETWORK, DESKTOP PC 120VAC New IT NETWORK CONNECTIVITY SI DESKTOP PC 40 62 16

I-020 PC-12032 IT NETWORK, DESKTOP PC 120VAC New IT NETWORK CONNECTIVITY SI DESKTOP PC 40 62 16

I-020 PC-12033 IT NETWORK, DESKTOP PC 120VAC New IT NETWORK CONNECTIVITY SI DESKTOP PC 40 62 16

I-020 PC-12034 IT NETWORK, DESKTOP PC 120VAC New IT NETWORK CONNECTIVITY SI DESKTOP PC 40 62 16

I-020 PC-12035 IT NETWORK, DESKTOP PC 120VAC New IT NETWORK CONNECTIVITY SI DESKTOP PC 40 62 16

I-020 PC-12040 IT NETWORK, DESKTOP PC 120VAC New IT NETWORK CONNECTIVITY SI DESKTOP PC 40 62 16

I-020 PC-12050 IT NETWORK, DESKTOP PC 120VAC New IT NETWORK CONNECTIVITY SI DESKTOP PC 40 62 16

I-020 PC-12060 IT NETWORK, DESKTOP PC 120VAC New IT NETWORK CONNECTIVITY SI DESKTOP PC 40 62 16

I-020 PC-12151 IT NETWORK, DESKTOP PC 120VAC New IT NETWORK CONNECTIVITY SI DESKTOP PC 40 62 16

I-020 PC-12152 IT NETWORK, DESKTOP PC 120VAC New IT NETWORK CONNECTIVITY SI DESKTOP PC 40 62 16

I-020 PC-12210 IT NETWORK, DESKTOP PC 120VAC New IT NETWORK CONNECTIVITY SI DESKTOP PC 40 62 16

I-020 PC-12220 IT NETWORK, DESKTOP PC 120VAC New IT NETWORK CONNECTIVITY SI DESKTOP PC 40 62 16

I-020 PC-13030 IT NETWORK, DESKTOP PC 120VAC New IT NETWORK CONNECTIVITY SI DESKTOP PC 40 62 16

I-020 PC-13050 IT NETWORK, DESKTOP PC 120VAC New IT NETWORK CONNECTIVITY SI DESKTOP PC 40 62 16

I-020 PC-13060 IT NETWORK, DESKTOP PC 120VAC New IT NETWORK CONNECTIVITY SI DESKTOP PC 40 62 16

I-020 PC-13070 IT NETWORK, DESKTOP PC 120VAC New IT NETWORK CONNECTIVITY SI DESKTOP PC 40 62 16

I-020 PC-13121 IT NETWORK, DESKTOP PC 120VAC New IT NETWORK CONNECTIVITY SI DESKTOP PC 40 62 16

I-020 PC-13122 IT NETWORK, DESKTOP PC 120VAC New IT NETWORK CONNECTIVITY SI DESKTOP PC 40 62 16

I-020 PC-13123 IT NETWORK, DESKTOP PC 120VAC New IT NETWORK CONNECTIVITY SI DESKTOP PC 40 62 16

I-020 PC-13124 IT NETWORK, DESKTOP PC 120VAC New IT NETWORK CONNECTIVITY SI DESKTOP PC 40 62 16

I-020 PC-13191 IT NETWORK, DESKTOP PC 120VAC New IT NETWORK CONNECTIVITY SI DESKTOP PC 40 62 16

I-020 PC-13192 IT NETWORK, DESKTOP PC 120VAC New IT NETWORK CONNECTIVITY SI DESKTOP PC 40 62 16

I-020 PC-13241 IT NETWORK, DESKTOP PC 120VAC New IT NETWORK CONNECTIVITY SI DESKTOP PC 40 62 16

I-020 PC-13242 IT NETWORK, DESKTOP PC 120VAC New IT NETWORK CONNECTIVITY SI DESKTOP PC 40 62 16

I-020 PC-13243 IT NETWORK, DESKTOP PC 120VAC New IT NETWORK CONNECTIVITY SI DESKTOP PC 40 62 16

I-020 PC-13260 IT NETWORK, DESKTOP PC 120VAC New IT NETWORK CONNECTIVITY SI DESKTOP PC 40 62 16

I-020 PC-13270 IT NETWORK, DESKTOP PC 120VAC New IT NETWORK CONNECTIVITY SI DESKTOP PC 40 62 16

I-020 PC-13280 IT NETWORK, DESKTOP PC 120VAC New IT NETWORK CONNECTIVITY SI DESKTOP PC 40 62 16

I-020 PC-13290 IT NETWORK, DESKTOP PC 120VAC New IT NETWORK CONNECTIVITY SI DESKTOP PC 40 62 16

I-020 PC-13300 IT NETWORK, DESKTOP PC 120VAC New IT NETWORK CONNECTIVITY SI DESKTOP PC 40 62 16

I-020 PC-13310 IT NETWORK, DESKTOP PC 120VAC New IT NETWORK CONNECTIVITY SI DESKTOP PC 40 62 16

I-020 LCP-AP01 IT NETWORK, PANEL CONTAINING WIFI ACCESS POINT 120VAC New IT NETWORK CONNECTIVITY SI FIELD PANEL I-40-0909 40 67 00

I-020 LCP-AP02 IT NETWORK, PANEL CONTAINING WIFI ACCESS POINT 120VAC New IT NETWORK CONNECTIVITY SI FIELD PANEL I-40-0909 40 67 00

I-020 LCP-AP03 IT NETWORK, PANEL CONTAINING WIFI ACCESS POINT 120VAC New IT NETWORK CONNECTIVITY SI FIELD PANEL I-40-0909 40 67 00

I-020 LCP-AP04 IT NETWORK, PANEL CONTAINING WIFI ACCESS POINT 120VAC New IT NETWORK CONNECTIVITY SI FIELD PANEL I-40-0909 40 67 00

I-020 LCP-AP05 IT NETWORK, PANEL CONTAINING WIFI ACCESS POINT 120VAC New IT NETWORK CONNECTIVITY SI FIELD PANEL I-40-0909 40 67 00

I-020 LCP-AP06 IT NETWORK, PANEL CONTAINING WIFI ACCESS POINT 120VAC New IT NETWORK CONNECTIVITY SI FIELD PANEL I-40-0909 40 67 00

I-020 LCP-AP10 IT NETWORK, PANEL CONTAINING WIFI ACCESS POINT 120VAC New IT NETWORK CONNECTIVITY SI FIELD PANEL I-40-0909 40 67 00

I-020 LCP-AP15 IT NETWORK, PANEL CONTAINING WIFI ACCESS POINT 120VAC New IT NETWORK CONNECTIVITY SI FIELD PANEL I-40-0909 40 67 00

I-020 LCP-AP20 IT NETWORK, PANEL CONTAINING WIFI ACCESS POINT 120VAC New IT NETWORK CONNECTIVITY SI FIELD PANEL I-40-0909 40 67 00

I-020 LCP-AP25 IT NETWORK, PANEL CONTAINING WIFI ACCESS POINT 120VAC New IT NETWORK CONNECTIVITY SI FIELD PANEL I-40-0909 40 67 00

I-020 LCP-AP30 IT NETWORK, PANEL CONTAINING WIFI ACCESS POINT 120VAC New IT NETWORK CONNECTIVITY SI FIELD PANEL I-40-0909 40 67 00

I-020 LCP-AP35 IT NETWORK, PANEL CONTAINING WIFI ACCESS POINT 120VAC New IT NETWORK CONNECTIVITY SI FIELD PANEL I-40-0909 40 67 00

I-020 LCP-AP40 IT NETWORK, PANEL CONTAINING WIFI ACCESS POINT 120VAC New IT NETWORK CONNECTIVITY SI FIELD PANEL I-40-0909 40 67 00

I-020 LCP-AP45 IT NETWORK, PANEL CONTAINING WIFI ACCESS POINT 120VAC New IT NETWORK CONNECTIVITY SI FIELD PANEL I-40-0909 40 67 00

I-020 LCP-AP50 IT NETWORK, PANEL CONTAINING WIFI ACCESS POINT 120VAC New IT NETWORK CONNECTIVITY SI FIELD PANEL I-40-0909 40 67 00

I-020 LCP-AP55 IT NETWORK, PANEL CONTAINING WIFI ACCESS POINT 120VAC New IT NETWORK CONNECTIVITY SI FIELD PANEL I-40-0909 40 67 00

I-020 LCP-AP60 IT NETWORK, PANEL CONTAINING WIFI ACCESS POINT 120VAC New IT NETWORK CONNECTIVITY SI FIELD PANEL I-40-0909 40 67 00

I-020 LCP-AP65 IT NETWORK, PANEL CONTAINING WIFI ACCESS POINT 120VAC New IT NETWORK CONNECTIVITY SI FIELD PANEL I-40-0909 40 67 00

I-020 LCP-AP70 IT NETWORK, PANEL CONTAINING WIFI ACCESS POINT 120VAC New IT NETWORK CONNECTIVITY SI FIELD PANEL I-40-0909 40 67 00

I-085 LCP-BOP SCADA, PLC PANEL 120VAC New PLC PANEL AA PANEL PLC-BOP 40 67 00

I-085 LCP-COM IT, COMMUNICATIONS RACK 120VAC New EQUIP SUPPORT DC-P RACK LCP-COM 40 67 00

I-085 LCP-IT IT, IT EQUIPMENT RACK 120VAC New RACK DC-P RACK LCP-IT 40 67 00

I-085 LCP-OWS SCADA, OWS-CPU RACK 120VAC New RACK DC-P RACK LCP-OWS 40 67 00

I-085 LCP-SVR1 SCADA, SCADA SERVER RACK 1 120VAC New RACK DC-P RACK LCP-SVR1 40 67 00

I-085 LCP-SVR2 SCADA, SCADA SERVER RACK 2 120VAC New RACK DC-P RACK LCP-SVR2 40 67 00

I-085 LCP-TRAINA SCADA, PLC PANEL 120VAC New PLC PANEL AA PANEL PLC-A 40 67 00

I-085 LCP-TRAINB SCADA, PLC PANEL 120VAC New PLC PANEL AA PANEL PLC-B 40 67 00

I-086 DD-DD21A IT NETWORK, DATA DIODE 120VAC New COMPUTING DC-P DATA DIODE LCP-SVR2 40 66 00.01

I-086 DD-DD21B IT NETWORK, DATA DIODE 120VAC New COMPUTING DC-P DATA DIODE IT1 40 66 00.01

I-086 FW-IT IT NETWORK, FIREWALL-IT 120VAC New COMPUTING DC-P FIREWALL-IT IT1 40 66 00.01

I-086 MES-IT1 IT NETWORK, IT SWITCH 1 120VAC New NETWORK SWITCH DC-P LEVEL 2 RACK MOUNT ETHERNET SWITCH LCP-IT 40 66 00.01
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I-086 SVR-IT1 IT NETWORK, IT SERVER 1 120VAC New COMPUTING DC-P SERVER COMPUTER IT1 40 61 13

I-086 MES-IT2 IT NETWORK, IT SWITCH 2 120VAC New NETWORK SWITCH DC-P LEVEL 2 RACK MOUNT ETHERNET SWITCH LCP-IT 40 66 00.01

I-086 SVR-IT2 IT NETWORK, IT SERVER 2 120VAC New COMPUTING DC-P SERVER COMPUTER IT1 40 61 13

I-086 MES-IT3 IT NETWORK, IT SWITCH 3 120VAC New NETWORK SWITCH DC-P LEVEL 2 RACK MOUNT ETHERNET SWITCH LCP-IT 40 66 00.01

I-086 SVR-IT3 IT NETWORK, IT SERVER 3 120VAC New COMPUTING DC-P SERVER COMPUTER IT3 40 61 13

I-086 MES-IT4 IT NETWORK, IT SWITCH 4 120VAC New NETWORK SWITCH DC-P LEVEL 3 RACK MOUNT ETHERNET SWITCH LCP-IT 40 66 00.01

I-086 MES-IT5 IT NETWORK, IT SWITCH 5 120VAC New NETWORK SWITCH DC-P LEVEL 3 RACK MOUNT ETHERNET SWITCH LCP-IT 40 66 00.01

I-086 NAS-NAS21 SCADA, NETWORK ATTACHED STORAGE 1 120VAC New DATA RETENTION DC-P FLASH STORAGE LCP-SVR1 40 66 00.01

I-086 NAS-NAS22 SCADA, NETWORK ATTACHED STORAGE 2 120VAC New IT DATA RETENTION DC-P FLASH STORAGE LCP-IT1 40 66 00.01

I-2010 FE-10111 FIT-10111, RAW WATER TO TRAIN A New FLOW SI MAGMETER FLOW TUBE I-40-0106 N/A 40 71 13.13 42"

I-2010 FIT-10111 RAW WATER, RAW WATER TO TRAIN A 120VAC New FLOW SI MAGMETER FLOW TRANSMITTER I-40-0106 0 - 35 MGD 40 71 13.13

I-2010 FE-10121 FIT-10121, RAW WATER TO TRAIN B New FLOW SI MAGMETER FLOW TUBE I-40-0106 N/A 40 71 13.13 42"

I-2010 FIT-10121 RAW WATER, RAW WATER TO TRAIN B 120VAC New FLOW SI MAGMETER FLOW TRANSMITTER I-40-0106 0 - 35 MGD 40 71 13.13

I-2010 AE-10311 RAW WATER, RAW WATER TO TRAIN A New TURBIDITY SI TURBIDITY ANALYZER PROBE I-40-0510 N/A 40 75 53

I-2010 AIT-10311 RAW WATER, RAW WATER TO TRAIN A 120VAC New TURBIDITY SI TURBIDITY TRANSMITTER I-40-0510 0.0 to 2.0 NTU 40 75 53

I-2010 AE-10312 RAW WATER, RAW WATER TO TRAIN A New pH/TEMP SI pH PROBE I-40-0507 N/A 40 75 13

I-2010 AIT-10312 RAW WATER, RAW WATER TO TRAIN A 120VAC New pH/TEMP SI pH/TEMP ANALYZER I-40-0507 0 - 14 pH 40 75 13

I-2010 PG-10313 P-10310, RAW WATER TO TRAIN A New SAMPLE PRESSURE SI PRESSURE GAUGE I-40-0302 0 - 60 PSIG 40 73 13

I-2010 FSL-10314 P-10310, RAW WATER TO TRAIN A 120VAC New SAMPLE FLOW SI THERMAL FLOW SWITCH I-40-0107 0-25 GPM, ALARM ON <= 5.0 GPM 40 71 79.16

I-2010 AE-10331 RAW WATER, RAW WATER TO TRAIN B New TURBIDITY SI TURBIDITY ANALYZER PROBE I-40-0510 N/A 40 75 53

I-2010 AIT-10331 RAW WATER, RAW WATER TO TRAIN B 120VAC New TURBIDITY SI TURBIDITY TRANSMITTER I-40-0510 0.0 to 2.0 NTU 40 75 53

I-2010 AE-10332 RAW WATER, RAW WATER TO TRAIN B New pH/TEMP SI pH PROBE I-40-0507 N/A 40 75 13

I-2010 AIT-10332 RAW WATER, RAW WATER TO TRAIN B 120VAC New pH/TEMP SI pH/TEMP ANALYZER I-40-0507 0 - 14 pH 40 75 13

I-2010 PG-10333 P-10330, RAW WATER SAMPLE PUMP B New SAMPLE PRESSURE SI PRESSURE GAUGE I-40-0302 0 - 60 PSIG 40 73 13

I-2010 FSL-10334 P-10330, RAW WATER TO TRAIN B 120VAC New SAMPLE FLOW SI THERMAL FLOW SWITCH I-40-0107 0-25 GPM, ALARM ON <= 5.0 GPM 40 71 79.16

I-2012 FSL-10316 SMX-10210, CARRY WATER 120VAC New LOW FLOW SI THERMAL FLOW SWITCH I-40-0107 0-5 GPM, ALARM ON <= 1.0 GPM 40 71 79.16

I-2012 FSL-10317 SMX-10230, CARRY WATER 120VAC New LOW FLOW SI THERMAL FLOW SWITCH I-40-0107 0-5 GPM, ALARM ON <= 1.0 GPM 40 71 79.16

I-2012 AE-10321 MIXED WATER CHANNEL A, MIXED WATER CHANNEL A New STREAMING CURRENT SI STREAMING CURRENT PROBE I-40-0510 N/A 40 75 54

I-2012 AIT-10321 MIXED WATER CHANNEL A, MIXED WATER CHANNEL A 120VAC New STREAMING CURRENT SI STREAMING CURRENT ANALYZER I-40-0510 -1000 to +1000 SCU 40 75 54

I-2012 AE-10322 MIXED WATER CHANNEL A, MIXED WATER CHANNEL A New pH SI pH PROBE I-40-0507 N/A 40 75 13

I-2012 AIT-10322 MIXED WATER CHANNEL A, MIXED WATER CHANNEL A 120VAC New pH SI pH/TEMP ANALYZER I-40-0507 0 - 14 pH 40 75 13

I-2012 PG-10323 P-10323, MIXED WATER CHANNEL A New DISCHARGE PRESSURE SI PRESSURE GAUGE I-40-0302 0 - 60 PSIG 40 73 13

I-2012 FSL-10325 P-10320, MIXED WATER CHANNEL A 120VAC New SAMPLE FLOW SI THERMAL FLOW SWITCH I-40-0107 0-25 GPM, ALARM ON <= 5.0 GPM 40 71 79.16

I-2012 AE-10341 MIXED WATER CHANNEL B, MIXED WATER CHANNEL B New STREAMING CURRENT SI STREAMING CURRENT PROBE I-40-0510 N/A 40 75 54

I-2012 AIT-10341 MIXED WATER CHANNEL B, MIXED WATER CHANNEL B 120VAC New STREAMING CURRENT SI STREAMING CURRENT ANALYZER I-40-0510 -1000 to +1000 SCU 40 75 54

I-2012 AE-10342 MIXED WATER CHANNEL B, MIXED WATER CHANNEL B New pH SI pH PROBE I-40-0507 N/A 40 75 13

I-2012 AIT-10342 MIXED WATER CHANNEL B, MIXED WATER CHANNEL B 120VAC New pH SI pH/TEMP ANALYZER I-40-0507 0 - 14 pH 40 75 13

I-2012 PG-10343 P-10340, MIXED WATER CHANNEL B New DISCHARGE PRESSURE SI PRESSURE GAUGE I-40-0302 0 - 60 PSIG 40 73 13

I-2012 FSL-10345 P-10340, MIXED WATER CHANNEL B 120VAC New SAMPLE FLOW SI THERMAL FLOW SWITCH I-40-0107 0-25 GPM, ALARM ON <= 5.0 GPM 40 71 79.16

I-2012 LIT-10411 FLOCCULATOR INLET A, MIXED CHANNEL A New LEVEL SI RADAR LEVEL - 2 WIRE I-40-0211 463.50' - 482.00' 40 72 23.01

I-2012 LIT-10421 FLOCCULATOR INLET B, MIXED CHANNEL B New LEVEL SI RADAR LEVEL - 2 WIRE I-40-0211 463.50' - 482.00' 40 72 23.01

I-2020 LIT-30011 CLARIFIED WATER CHANNEL A, DAF TRAIN A CLARIFIED WATER New LEVEL SI RADAR LEVEL - 2 WIRE I-40-0211 463.50' - 482.00' 40 72 23.01

I-2020 AE-30012 P-30010, CLARIFIED WATER CHANNEL A New TURBIDITY SI TURBIDITY ANALYZER PROBE I-40-0510 N/A 40 75 53

I-2020 AIT-30012 P-30010, CLARIFIED WATER CHANNEL A 120VAC New TURBIDITY SI TURBIDITY TRANSMITTER I-40-0510 0.0 to 2.0 NTU 40 75 53

I-2020 PG-30013 P-30010, CLARIFIED WATER CHANNEL A SAMPLE PUMP New DISCHARGE PRESSURE SI PRESSURE GAUGE I-40-0302 0 - 60 PSIG 40 73 13

I-2020 FSL-30014 P-30010, CLARIFIED WATER CHANNEL A 120VAC New SAMPLE FLOW SI THERMAL FLOW SWITCH I-40-0107 0-25 GPM, ALARM ON <= 5.0 GPM 40 71 79.16

I-2020 LIT-30021 CLARIFIED WATER CHANNEL B, DAF TRAIN B CLARIFIED WATER New LEVEL SI RADAR LEVEL - 2 WIRE I-40-0211 463.50' - 482.00' 40 72 23.01

I-2020 AE-30022 P-30020, CLARIFIED WATER CHANNEL B New TURBIDITY SI TURBIDITY ANALYZER PROBE I-40-0510 N/A 40 75 53

I-2020 AIT-30022 P-30020, CLARIFIED WATER CHANNEL B 120VAC New TURBIDITY SI TURBIDITY TRANSMITTER I-40-0510 0.0 to 2.0 NTU 40 75 53

I-2020 PG-30023 P-30020, CLARIFIED WATER CHANNEL B SAMPLE PUMP New DISCHARGE PRESSURE SI PRESSURE GAUGE I-40-0302 0 - 60 PSIG 40 73 13

I-2020 FSL-30024 P-30020, CLARIFIED WATER CHANNEL BA 120VAC New SAMPLE FLOW SI THERMAL FLOW SWITCH I-40-0107 0-25 GPM, ALARM ON <= 5.0 GPM 40 71 79.16

I-2022 PG-33011 P-33010, DAF RECYCLE PUMP 1 New SUCTION PRESSURE SI PRESSURE GAUGE I-40-0302 0 - 15 PSIG 40 73 13

I-2022 PSL-33011 P-33010, DAF RECYCLE PUMP 1 New SUCTION PRESSURE SI PRESSURE SWITCH I-40-0302 0 - 15 PSIG, ALARM <= 1 PSIG FALLING 40 73 36

I-2022 FSL-33012 P-33010, DAF RECYCLE PUMP 1 120VAC New FLOW FLOW SI THERMAL FLOW SWITCH I-40-0107 ALARM <= 840 GPM 40 71 79.16

I-2022 PG-33012 P-33010, DAF RECYCLE PUMP 1 New DISCHARGE PRESSURE SI PRESSURE GAUGE I-40-0302 0 - 150 PSIG 40 73 13

I-2022 PG-33021 P-33020, DAF RECYCLE PUMP 2 New SUCTION PRESSURE SI PRESSURE GAUGE I-40-0302 0 - 15 PSIG 40 73 13

I-2022 PSL-33021 P-33020, DAF RECYCLE PUMP 2 New SUCTION PRESSURE SI PRESSURE SWITCH I-40-0302 0 - 15 PSIG, ALARM <= 1 PSIG FALLING 40 73 36

I-2022 FSL-33022 P-33020, DAF RECYCLE PUMP 2 120VAC New FLOW FLOW SI THERMAL FLOW SWITCH I-40-0107 ALARM <= 840 GPM 40 71 79.16

I-2022 PG-33022 P-33020, DAF RECYCLE PUMP 2 New DISCHARGE PRESSURE SI PRESSURE/DP GAUGE I-40-0302 0 - 150 PSIG 40 73 13

I-2022 PG-33031 P-33030, DAF RECYCLE PUMP 3 New SUCTION PRESSURE SI PRESSURE GAUGE I-40-0302 0 - 15 PSIG 40 73 13

I-2022 PSL-33031 P-33030, DAF RECYCLE PUMP 3 New SUCTION PRESSURE SI PRESSURE SWITCH I-40-0302 0 - 15 PSIG, ALARM <= 1 PSIG FALLING 40 73 36

I-2022 FSL-33032 P-33030, DAF RECYCLE PUMP 3 120VAC New FLOW FLOW SI THERMAL FLOW SWITCH I-40-0107 ALARM <= 840 GPM 40 71 79.16

I-2022 PG-33032 P-33030, DAF RECYCLE PUMP 3 New DISCHARGE PRESSURE SI PRESSURE GAUGE I-40-0302 0 - 150 PSIG 40 73 13

I-2022 PG-33041 P-33040, DAF RECYCLE PUMP 4 New SUCTION PRESSURE SI PRESSURE GAUGE I-40-0302 0 - 15 PSIG 40 73 13

I-2022 PSL-33041 P-33040, DAF RECYCLE PUMP 4 New SUCTION PRESSURE SI PRESSURE SWITCH I-40-0302 0 - 15 PSIG, ALARM <= 1 PSIG FALLING 40 73 36

I-2022 FSL-33042 P-33040, DAF RECYCLE PUMP 4 120VAC New FLOW FLOW SI THERMAL FLOW SWITCH I-40-0107 ALARM <= 840 GPM 40 71 79.16

I-2022 PG-33042 P-33040, DAF RECYCLE PUMP 4 New DISCHARGE PRESSURE SI PRESSURE GAUGE I-40-0302 0 - 150 PSIG 40 73 13

I-2022 PIT-33053 STR-33350, DAF RECYCLE STRAINER New PRESSURE SI PRESSURE TRANSMITTER I-40-0302 0 - 150 PSIG 40 73 20

I-2024 FE-34000 FIT-34000, DAF RECYCLE FLOW New FLOW SI MAGMETER FLOW TUBE I-40-0106 N/A 40 71 13.13 20"

I-2024 FIT-34000 DAF RECYCLE, DAF RECYCLE WATER 120VAC New FLOW SI MAGMETER FLOW TRANSMITTER I-40-0106 0 - 5800 GPM 40 71 13.13

I-2024 PG-34007 COMPRESSED AIR, PRESSURE GAUGE New PRESSURE SI PRESSURE/DP GAUGE I-40-0303 0-150 PSIG 40 73 13

I-2024 PG-34008 COMPRESSED AIR, PRESSURE GAUGE New PRESSURE SI PRESSURE/DP GAUGE I-40-0303 0-150 PSIG 40 73 13

I-2024 FIT-34009 DAF SATURATORS, AIR TO DAF SATURATORS 120VAC New MASS FLOW SI THERMAL MASS FLOW I-40-0106 0 - 600  LB/HR @ 125 PSIG 40 71 76 1.5"

I-2024 PIT-34031 T34030, AIR RECEIVER 1 New PRESSURE SI PRESSURE TRANSMITTER I-40-0303 0-150 PSIG 40 73 20

I-2024 PIT-34041 T-34020, AIR RECIEVER 2 New PRESSURE SI PRESSURE TRANSMITTER I-40-0303 0-150 PSIG 40 73 20
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I-2024 PIT-34052 T-34050, SATURATOR 1 New SATURATOR PRESSURE SI PRESSURE TRANSMITTER I-40-0303 0-150 PSIG 40 73 20

I-2024 PG-34053 T-34050, SATURATOR 1 New PRESSURE SI PRESSURE/DP GAUGE I-40-0303 0-150 PSIG 40 73 13

I-2024 PG-34054 T-34050, SATURATOR 1 New PRESSURE SI PRESSURE/DP GAUGE I-40-0303 0-150 PSIG 40 73 13

I-2024 PIT-34082 T-34080, SATURATOR 2 New SATURATOR PRESSURE SI PRESSURE TRANSMITTER I-40-0303 0-150 PSIG 40 73 20

I-2024 PG-34083 T-34080, SATURATOR 2 New PRESSURE SI PRESSURE/DP GAUGE I-40-0303 0-150 PSIG 40 73 13

I-2024 PG-34084 T-34080, SATURATOR 2 New PRESSURE SI PRESSURE/DP GAUGE I-40-0303 0-150 PSIG 40 73 13

I-2026 LIT-35011 T-35010, FLOATED SOLIDS TRANSFER TANK 1 New LEVEL SI DP LEVEL TRANSMITTER I-40-0305 457.00' - 467.00' 40 73 20

I-2026 LSH-35012 T-35010, FLOATED SOLIDS TRANSFER TANK 1 New LEVEL SWITCH HIGH SI FLOAT LEVEL SWITCH I-40-0206 ON/OFF, ALARM >= 466.5' 40 72 76.26

I-2026 PG-35021 P-35020, FLOATED SOLIDS PUMP 1 SUCTION New PRESSURE SI PRESSURE/DP GAUGE I-40-0304 0-10 PSIG 40 73 13

I-2026 PSL-35021 P-35020, FLOATED SOLIDS PUMP 1 SUCTION New PRESSURE SI PRESSURE/DP GAUGE I-40-0304 0-10 PSIG ALARM <= 1 PSIG 40 73 13

I-2026 PX-35021 P-35020, FLOATED SOLIDS PUMP 1 SUCTION New ISOLATOR SI ANNULAR RING ISOLATOR I-40-0801 0 - 100 PSIG 40 79 00

I-2026 PG-35022 P-35020, FLOATED SOLIDS PUMP 1 DISCHARGE New PRESSURE SI PRESSURE/DP GAUGE I-40-0304 0-30 PSIG 40 73 13

I-2026 PSH-35022 P-35020, FLOATED SOLIDS PUMP 1 DISCHARGE New PRESSURE SI PRESSURE/DP GAUGE I-40-0304 0-30 PSIG, ALARM >= 17 PSIG 40 73 13

I-2026 PX-35022 P-35020, FLOATED SOLIDS PUMP 1 DISCHARGE New ISOLATOR SI ANNULAR RING ISOLATOR I-40-0801 0 - 100 PSIG 40 79 00

I-2026 PG-35031 P-35030, FLOATED SOLIDS PUMP 2 SUCTION New PRESSURE SI PRESSURE/DP GAUGE I-40-0304 0-10 PSIG 40 73 13

I-2026 PSL-35031 P-35030, FLOATED SOLIDS PUMP 2 SUCTION New PRESSURE SI PRESSURE/DP GAUGE I-40-0304 0-10 PSIG ALARM <= 1 PSIG 40 73 13

I-2026 PX-35031 P-35030, FLOATED SOLIDS PUMP 2 SUCTION New ISOLATOR SI ANNULAR RING ISOLATOR I-40-0801 0 - 100 PSIG 40 79 00

I-2026 PG-35032 P-35030, FLOATED SOLIDS PUMP 2 DISCHARGE New PRESSURE SI PRESSURE/DP GAUGE I-40-0304 0-30 PSIG 40 73 13

I-2026 PSH-35032 P-35030, FLOATED SOLIDS PUMP 2 DISCHARGE New PRESSURE SI PRESSURE/DP GAUGE I-40-0304 0-30 PSIG, ALARM >= 17 PSIG 40 73 13

I-2026 PX-35032 P-35030, FLOATED SOLIDS PUMP 2 DISCHARGE New ISOLATOR SI ANNULAR RING ISOLATOR I-40-0801 0 - 100 PSIG 40 79 00

I-2026 LIT-35051 T-35050, FLOATED SOLIDS TRANSFER TANK 2 New LEVEL SI DP LEVEL TRANSMITTER I-40-0305 457.00' - 467.00' 40 73 20

I-2026 LSH-35052 T-35050, FLOATED SOLIDS TRANSFER TANK 2 New LEVEL SWITCH HIGH SI FLOAT LEVEL SWITCH I-40-0206 ON/OFF, ALARM >= 466.5' 40 72 76.26

I-2026 PG-35061 P-35060, FLOATED SOLIDS PUMP 3 SUCTION New PRESSURE SI PRESSURE/DP GAUGE I-40-0304 0-10 PSIG 40 73 13

I-2026 PSL-35061 P-35060, FLOATED SOLIDS PUMP 3 SUCTION New PRESSURE SI PRESSURE/DP GAUGE I-40-0304 0-10 PSIG ALARM <= 1 PSIG 40 73 13

I-2026 PX-35061 P-35060, FLOATED SOLIDS PUMP 3 SUCTION New ISOLATOR SI ANNULAR RING ISOLATOR I-40-0801 0 - 100 PSIG 40 79 00

I-2026 PG-35062 P-35060, FLOATED SOLIDS PUMP 3 DISCHARGE New PRESSURE SI PRESSURE/DP GAUGE I-40-0304 0-30 PSIG 40 73 13

I-2026 PSH-35062 P-35060, FLOATED SOLIDS PUMP 3 DISCHARGE New PRESSURE SI PRESSURE/DP GAUGE I-40-0304 0-30 PSIG, ALARM >= 17 PSIG 40 73 13

I-2026 PX-35062 P-35060, FLOATED SOLIDS PUMP 3 DISCHARGE New ISOLATOR SI ANNULAR RING ISOLATOR I-40-0801 0 - 100 PSIG 40 79 00

I-2026 PG-35071 P-35070, FLOATED SOLIDS PUMP 4 SUCTION New PRESSURE SI PRESSURE/DP GAUGE I-40-0304 0-10 PSIG 40 73 13

I-2026 PSL-35071 P-35070, FLOATED SOLIDS PUMP 4 SUCTION New PRESSURE SI PRESSURE/DP GAUGE I-40-0304 0-10 PSIG ALARM <= 1 PSIG 40 73 13

I-2026 PX-35071 P-35070, FLOATED SOLIDS PUMP 4 SUCTION New ISOLATOR SI ANNULAR RING ISOLATOR I-40-0801 0 - 100 PSIG 40 79 00

I-2026 PG-35072 P-35070, FLOATED SOLIDS PUMP 4 DISCHARGE New PRESSURE SI PRESSURE/DP GAUGE I-40-0304 0-30 PSIG 40 73 13

I-2026 PSH-35072 P-35070, FLOATED SOLIDS PUMP 4 DISCHARGE New PRESSURE SI PRESSURE/DP GAUGE I-40-0304 0-30 PSIG, ALARM >= 17 PSIG 40 73 13

I-2026 PX-35072 P-35070, FLOATED SOLIDS PUMP 4 DISCHARGE New ISOLATOR SI ANNULAR RING ISOLATOR I-40-0801 0 - 100 PSIG 40 79 00

I-2030 LIT-40101 F-40100, FILTER MODULE 1 New LEVEL SI RADAR LEVEL - 2 WIRE I-40-0217 457.00' - 482.00' 40 72 23.01

I-2030 PIT-40103 F-40100, FILTER MODULE 1 OUTLET New PRESSURE SI PRESSURE TRANSMITTER I-40-0304 0 - 6.5 PSIG 40 73 20

I-2030 AE-40104 F-40100, FILTER MODULE 1 OUTLET New TURBIDITY SI TURBIDITY ANALYZER PROBE I-40-0510 N/A 40 75 53

I-2030 AIT-40104 F-40100, FILTER MODULE 1 OUTLET 120VAC New TURBIDITY SI TURBIDITY TRANSMITTER I-40-0510 0.0 - 2.0 NTU 40 75 53

I-2030 FE-40105 F-40100, FILTER MODULE 1 OUTLET New FLOW SI MAGMETER FLOW TUBE I-40-0106 N/A 40 71 13.13 20"

I-2030 FIT-40105 F-40100, FILTER MODULE 1 OUTLET 120VAC New FLOW SI MAGMETER FLOW TRANSMITTER I-40-0106 0 - 5.25 MGD 40 71 13.13

I-2030 LIT-40201 F-40200, FILTER MODULE 2 New LEVEL SI RADAR LEVEL - 2 WIRE I-40-0217 457.00' - 482.00' 40 72 23.01

I-2030 PIT-40203 F-40200, FILTER MODULE 2 OUTLET New PRESSURE SI PRESSURE TRANSMITTER I-40-0304 0 - 6.5 PSIG 40 73 20

I-2030 AE-40204 F-40200, FILTER MODULE 2 OUTLET New TURBIDITY SI TURBIDITY ANALYZER PROBE I-40-0510 N/A 40 75 53

I-2030 AIT-40204 F-40200, FILTER MODULE 2 OUTLET 120VAC New TURBIDITY SI TURBIDITY TRANSMITTER I-40-0510 0.0 - 2.0 NTU 40 75 53

I-2030 FE-40205 F-40200, FILTER MODULE 2 OUTLET New FLOW SI MAGMETER FLOW TUBE I-40-0106 N/A 40 71 13.13 20"

I-2030 FIT-40205 F-40200, FILTER MODULE 2 OUTLET 120VAC New FLOW SI MAGMETER FLOW TRANSMITTER I-40-0106 0 - 5.25 MGD 40 71 13.13

I-2030 LIT-40301 F-40300, FILTER MODULE 3 New LEVEL SI RADAR LEVEL - 2 WIRE I-40-0217 457.00' - 482.00' 40 72 23.01

I-2030 PIT-40303 F-40300, FILTER MODULE 3 OUTLET New PRESSURE SI PRESSURE TRANSMITTER I-40-0304 0 - 6.5 PSIG 40 73 20

I-2030 AE-40304 F-40300, FILTER MODULE 3 OUTLET New TURBIDITY SI TURBIDITY ANALYZER PROBE I-40-0510 N/A 40 75 53

I-2030 AIT-40304 F-40300, FILTER MODULE 3 OUTLET 120VAC New TURBIDITY SI TURBIDITY TRANSMITTER I-40-0510 0.0 - 2.0 NTU 40 75 53

I-2030 FE-40305 F-40300, FILTER MODULE 3 OUTLET New FLOW SI MAGMETER FLOW TUBE I-40-0106 N/A 40 71 13.13 20"

I-2030 FIT-40305 F-40300, FILTER MODULE 3 OUTLET 120VAC New FLOW SI MAGMETER FLOW TRANSMITTER I-40-0106 0 - 5.25 MGD 40 71 13.13

I-2030 LIT-40401 F-40400, FILTER MODULE 4 New LEVEL SI RADAR LEVEL - 2 WIRE I-40-0217 457.00' - 482.00' 40 72 23.01

I-2030 PIT-40403 F-40400, FILTER MODULE 4 OUTLET New PRESSURE SI PRESSURE TRANSMITTER I-40-0304 0 - 6.5 PSIG 40 73 20

I-2030 AE-40404 F-40400, FILTER MODULE 4 OUTLET New TURBIDITY SI TURBIDITY ANALYZER PROBE I-40-0510 N/A 40 75 53

I-2030 AIT-40404 F-40400, FILTER MODULE 4 OUTLET 120VAC New TURBIDITY SI TURBIDITY TRANSMITTER I-40-0510 0.0 - 2.0 NTU 40 75 53

I-2030 FE-40405 F-40400, FILTER MODULE 4 OUTLET New FLOW SI MAGMETER FLOW TUBE I-40-0106 N/A 40 71 13.13 20"

I-2030 FIT-40405 F-40400, FILTER MODULE 4 OUTLET 120VAC New FLOW SI MAGMETER FLOW TRANSMITTER I-40-0106 0 - 5.25 MGD 40 71 13.13

I-2030 LIT-40501 F-40500, FILTER MODULE 5 New LEVEL SI RADAR LEVEL - 2 WIRE I-40-0217 457.00' - 482.00' 40 72 23.01

I-2030 PIT-40503 F-40500, FILTER MODULE 5 OUTLET New PRESSURE SI PRESSURE TRANSMITTER I-40-0304 0 - 6.5 PSIG 40 73 20

I-2030 AE-40504 F-40500, FILTER MODULE 5 OUTLET New TURBIDITY SI TURBIDITY ANALYZER PROBE I-40-0510 N/A 40 75 53

I-2030 AIT-40504 F-40500, FILTER MODULE 5 OUTLET 120VAC New TURBIDITY SI TURBIDITY TRANSMITTER I-40-0510 0.0 - 2.0 NTU 40 75 53

I-2030 FE-40505 F-40500, FILTER MODULE 5 OUTLET New FLOW SI MAGMETER FLOW TUBE I-40-0106 N/A 40 71 13.13 20"

I-2030 FIT-40505 F-40500, FILTER MODULE 5 OUTLET 120VAC New FLOW SI MAGMETER FLOW TRANSMITTER I-40-0106 0 - 5.25 MGD 40 71 13.13

I-2030 LIT-40601 F-40600, FILTER MODULE 6 New LEVEL SI RADAR LEVEL - 2 WIRE I-40-0217 457.00' - 482.00' 40 72 23.01

I-2030 PIT-40603 F-40600, FILTER MODULE 6 OUTLET New PRESSURE SI PRESSURE TRANSMITTER I-40-0304 0 - 6.5 PSIG 40 73 20

I-2030 AE-40604 F-40600, FILTER MODULE 6 OUTLET New TURBIDITY SI TURBIDITY ANALYZER PROBE I-40-0510 N/A 40 75 53

I-2030 AIT-40604 F-40600, FILTER MODULE 6 OUTLET 120VAC New TURBIDITY SI TURBIDITY TRANSMITTER I-40-0510 0.0 - 2.0 NTU 40 75 53

I-2030 FE-40605 F-40600, FILTER MODULE 6 OUTLET New FLOW SI MAGMETER FLOW TUBE I-40-0106 N/A 40 71 13.13 20"

I-2030 FIT-40605 F-40600, FILTER MODULE 6 OUTLET 120VAC New FLOW SI MAGMETER FLOW TRANSMITTER I-40-0106 0 - 5.25 MGD 40 71 13.13

I-2030 LIT-40701 F-40700, FILTER MODULE 7 New LEVEL SI RADAR LEVEL - 2 WIRE I-40-0217 457.00' - 482.00' 40 72 23.01

I-2030 PIT-40703 F-40700, FILTER MODULE 7 OUTLET New PRESSURE SI PRESSURE TRANSMITTER I-40-0304 0 - 6.5 PSIG 40 73 20

I-2030 AE-40704 F-40700, FILTER MODULE 7 OUTLET New TURBIDITY SI TURBIDITY ANALYZER PROBE I-40-0510 N/A 40 75 53

I-2030 AIT-40704 F-40700, FILTER MODULE 7 OUTLET 120VAC New TURBIDITY SI TURBIDITY TRANSMITTER I-40-0510 0.0 - 2.0 NTU 40 75 53

I-2030 FE-40705 F-40700, FILTER MODULE 7 OUTLET New FLOW SI MAGMETER FLOW TUBE I-40-0106 N/A 40 71 13.13 20"
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I-2030 FIT-40705 F-40700, FILTER MODULE 7 OUTLET 120VAC New FLOW SI MAGMETER FLOW TRANSMITTER I-40-0106 0 - 5.25 MGD 40 71 13.13

I-2030 LIT-40801 F-40800, FILTER MODULE 8 New LEVEL SI RADAR LEVEL - 2 WIRE I-40-0217 457.00' - 482.00' 40 72 23.01

I-2030 PIT-40803 F-40800, FILTER MODULE 8 OUTLET New PRESSURE SI PRESSURE TRANSMITTER I-40-0304 0 - 6.5 PSIG 40 73 20

I-2030 AE-40804 F-40800, FILTER MODULE 8 OUTLET New TURBIDITY SI TURBIDITY ANALYZER PROBE I-40-0510 N/A 40 75 53

I-2030 AIT-40804 F-40800, FILTER MODULE 8 OUTLET 120VAC New TURBIDITY SI TURBIDITY TRANSMITTER I-40-0510 0.0 - 2.0 NTU 40 75 53

I-2030 FE-40805 F-40800, FILTER MODULE 8 OUTLET New FLOW SI MAGMETER FLOW TUBE I-40-0106 N/A 40 71 13.13 20"

I-2030 FIT-40805 F-40800, FILTER MODULE 8 OUTLET 120VAC New FLOW SI MAGMETER FLOW TRANSMITTER I-40-0106 0 - 5.25 MGD 40 71 13.13

I-2030 LIT-40901 F-40900, FILTER MODULE 9 New LEVEL SI RADAR LEVEL - 2 WIRE I-40-0217 457.00' - 482.00' 40 72 23.01

I-2030 PIT-40903 F-40900, FILTER MODULE 9 OUTLET New PRESSURE SI PRESSURE TRANSMITTER I-40-0304 0 - 6.5 PSIG 40 73 20

I-2030 AE-40904 F-40900, FILTER MODULE 9 OUTLET New TURBIDITY SI TURBIDITY ANALYZER PROBE I-40-0510 N/A 40 75 53

I-2030 AIT-40904 F-40900, FILTER MODULE 9 OUTLET 120VAC New TURBIDITY SI TURBIDITY TRANSMITTER I-40-0510 0.0 - 2.0 NTU 40 75 53

I-2030 FE-40905 F-40900, FILTER MODULE 9 OUTLET New FLOW SI MAGMETER FLOW TUBE I-40-0106 N/A 40 71 13.13 20"

I-2030 FIT-40905 F-40900, FILTER MODULE 9 OUTLET 120VAC New FLOW SI MAGMETER FLOW TRANSMITTER I-40-0106 0 - 5.25 MGD 40 71 13.13

I-2030 LIT-41001 F-41000, FILTER MODULE 10 New LEVEL SI RADAR LEVEL - 2 WIRE I-40-0217 457.00' - 482.00' 40 72 23.01

I-2030 PIT-41003 F-41000, FILTER MODULE 10 OUTLET New PRESSURE SI PRESSURE TRANSMITTER I-40-0304 0 - 6.5 PSIG 40 73 20

I-2030 AE-41004 F-41000, FILTER MODULE 10 OUTLET New TURBIDITY SI TURBIDITY ANALYZER PROBE I-40-0510 N/A 40 75 53

I-2030 AIT-41004 F-41000, FILTER MODULE 10 OUTLET 120VAC New TURBIDITY SI TURBIDITY TRANSMITTER I-40-0510 0.0 - 2.0 NTU 40 75 53

I-2030 FE-41005 F-41000, FILTER MODULE 10 OUTLET New FLOW SI MAGMETER FLOW TUBE I-40-0106 N/A 40 71 13.13 20"

I-2030 FIT-41005 F-41000, FILTER MODULE 10 OUTLET 120VAC New FLOW SI MAGMETER FLOW TRANSMITTER I-40-0106 0 - 5.25 MGD 40 71 13.13

I-2030 LIT-41101 F-41100, FILTER MODULE 11 New LEVEL SI RADAR LEVEL - 2 WIRE I-40-0217 457.00' - 482.00' 40 72 23.01

I-2030 PIT-41103 F-41100, FILTER MODULE 11 OUTLET New PRESSURE SI PRESSURE TRANSMITTER I-40-0304 0 - 6.5 PSIG 40 73 20

I-2030 AE-41104 F-41100, FILTER MODULE 11 OUTLET New TURBIDITY SI TURBIDITY ANALYZER PROBE I-40-0510 N/A 40 75 53

I-2030 AIT-41104 F-41100, FILTER MODULE 11 OUTLET 120VAC New TURBIDITY SI TURBIDITY TRANSMITTER I-40-0510 0.0 - 2.0 NTU 40 75 53

I-2030 FE-41105 F-41100, FILTER MODULE 11 OUTLET New FLOW SI MAGMETER FLOW TUBE I-40-0106 N/A 40 71 13.13 20"

I-2030 FIT-41105 F-41100, FILTER MODULE 11 OUTLET 120VAC New FLOW SI MAGMETER FLOW TRANSMITTER I-40-0106 0 - 5.25 MGD 40 71 13.13

I-2030 LIT-41201 F-41200, FILTER MODULE 12 New LEVEL SI RADAR LEVEL - 2 WIRE I-40-0217 457.00' - 482.00' 40 72 23.01

I-2030 PIT-41203 F-41200, FILTER MODULE 12 OUTLET New PRESSURE SI PRESSURE TRANSMITTER I-40-0304 0 - 6.5 PSIG 40 73 20

I-2030 AE-41204 F-41200, FILTER MODULE 12 OUTLET New TURBIDITY SI TURBIDITY ANALYZER PROBE I-40-0510 N/A 40 75 53

I-2030 AIT-41204 F-41200, FILTER MODULE 12 OUTLET 120VAC New TURBIDITY SI TURBIDITY TRANSMITTER I-40-0510 0.0 - 2.0 NTU 40 75 53

I-2030 FE-41205 F-41200, FILTER MODULE 12 OUTLET New FLOW SI MAGMETER FLOW TUBE I-40-0106 N/A 40 71 13.13 20"

I-2030 FIT-41205 F-41200, FILTER MODULE 12 OUTLET 120VAC New FLOW SI MAGMETER FLOW TRANSMITTER I-40-0106 0 - 5.25 MGD 40 71 13.13

I-2030 LIT-41301 F-41300, FILTER MODULE 13 New LEVEL SI RADAR LEVEL - 2 WIRE I-40-0217 457.00' - 482.00' 40 72 23.01

I-2030 PIT-41303 F-41300, FILTER MODULE 13 OUTLET New PRESSURE SI PRESSURE TRANSMITTER I-40-0304 0 - 6.5 PSIG 40 73 20

I-2030 AE-41304 F-41300, FILTER MODULE 13 OUTLET New TURBIDITY SI TURBIDITY ANALYZER PROBE I-40-0510 N/A 40 75 53

I-2030 AIT-41304 F-41300, FILTER MODULE 13 OUTLET 120VAC New TURBIDITY SI TURBIDITY TRANSMITTER I-40-0510 0.0 - 2.0 NTU 40 75 53

I-2030 FE-41305 F-41300, FILTER MODULE 13 OUTLET New FLOW SI MAGMETER FLOW TUBE I-40-0106 N/A 40 71 13.13 20"

I-2030 FIT-41305 F-41300, FILTER MODULE 13 OUTLET 120VAC New FLOW SI MAGMETER FLOW TRANSMITTER I-40-0106 0 - 5.25 MGD 40 71 13.13

I-2030 LIT-41401 F-41400, FILTER MODULE 14 New LEVEL SI RADAR LEVEL - 2 WIRE I-40-0217 457.00' - 482.00' 40 72 23.01

I-2030 PIT-41403 F-41400, FILTER MODULE 14 OUTLET New PRESSURE SI PRESSURE TRANSMITTER I-40-0304 0 - 6.5 PSIG 40 73 20

I-2030 AE-41404 F-41400, FILTER MODULE 14 OUTLET New TURBIDITY SI TURBIDITY ANALYZER PROBE I-40-0510 N/A 40 75 53

I-2030 AIT-41404 F-41400, FILTER MODULE 14 OUTLET 120VAC New TURBIDITY SI TURBIDITY TRANSMITTER I-40-0510 0.0 - 2.0 NTU 40 75 53

I-2030 FE-41405 F-41400, FILTER MODULE 14 OUTLET New FLOW SI MAGMETER FLOW TUBE I-40-0106 N/A 40 71 13.13 20"

I-2030 FIT-41405 F-41400, FILTER MODULE 14 OUTLET 120VAC New FLOW SI MAGMETER FLOW TRANSMITTER I-40-0106 0 - 5.25 MGD 40 71 13.13

I-2032 LIT-42031 LIT-42031, FILTERED WATER WEIR A New LEVEL SI RADAR LEVEL - 2 WIRE I-40-0211 465.25' - 466.42' 40 72 23.01

I-2032 LIT-42032 LIT-42032, FILTERED WATER WEIR B New LEVEL SI RADAR LEVEL - 2 WIRE I-40-0211 465.25' - 466.42' 40 72 23.01

I-2032 LIT-42033 LIT-42033, FILTERED WATER WEIR A DISCHARGE New LEVEL SI RADAR LEVEL - 2 WIRE I-40-0218 446.00' - 466.42' 40 72 23.01

I-2032 LIT-42034 LIT-42034, FILTERED WATER WEIR B DISCHARGE New LEVEL SI RADAR LEVEL - 2 WIRE I-40-0218 446.00' - 466.42' 40 72 23.01

I-2032 AE-42041 FILTERED WATER, FILTERED WATER DISCHARGE TRAIN A New TURBIDITY SI TURBIDITY ANALYZER PROBE I-40-0510 N/A 40 75 53

I-2032 AIT-42041 AIT-42041, FILTERED WATER DISCHARGE TRAIN A 120VAC New TURBIDITY SI TURBIDITY TRANSMITTER I-40-0510 0.0 to 2.0 NTU 40 75 53

I-2032 AE-42042 FILTERED WATER, FILTERED WATER DISCHARGE TRAIN B New TURBIDITY SI TURBIDITY ANALYZER PROBE I-40-0510 N/A 40 75 53

I-2032 AIT-42042 AIT-42042, FILTERED WATER DISCHARGE TRAIN B 120VAC New TURBIDITY SI TURBIDITY TRANSMITTER I-40-0510 0.0 to 2.0 NTU 40 75 53

I-2032 PG-42043 P-42030, FILTERED WATER  A SAMPLE PUMP New DISCHARGE PRESSURE SI PRESSURE GAUGE I-40-0302 0 - 60 PSIG 40 73 13

I-2032 PG-42044 P-42040, FILTERED WATER  B SAMPLE PUMP New DISCHARGE PRESSURE SI PRESSURE GAUGE I-40-0302 0 - 60 PSIG 40 73 13

I-2032 FSL-42045 FSL-42045, CARRY WATER 120VAC New LOW FLOW SI THERMAL FLOW SWITCH I-40-0107 0-5 GPM, ALARM ON <= 1.0 GPM 40 71 79.16

I-2032 FSL-42046 FSL-42046, CARRY WATER 120VAC New LOW FLOW SI THERMAL FLOW SWITCH I-40-0107 0-5 GPM, ALARM ON <= 1.0 GPM 40 71 79.16

I-2032 FSL-42047 FSL-42047, CARRY WATER 120VAC New LOW FLOW SI THERMAL FLOW SWITCH I-40-0107 0-5 GPM, ALARM ON <= 1.0 GPM 40 71 79.16

I-2032 FSL-42048 FSL-42048, CARRY WATER 120VAC New LOW FLOW SI THERMAL FLOW SWITCH I-40-0107 0-5 GPM, ALARM ON <= 1.0 GPM 40 71 79.16

I-2032 FSL-42053 P-42030, FILTERED WATER TRAIN A 120VAC New SAMPLE FLOW SI THERMAL FLOW SWITCH I-40-0107 0-25 GPM, ALARM ON <= 5.0 GPM 40 71 79.16

I-2032 FSL-42058 P-42040, FILTERED WATER TRAIN B 120VAC New SAMPLE FLOW SI THERMAL FLOW SWITCH I-40-0107 0-25 GPM, ALARM ON <= 5.0 GPM 40 71 79.16

I-2032 AE-42061 FILTERED WATER, FILTERED WATER DISCHARGE TRAIN A New UV-254 SI UV-254 SENSOR I-40-0510 N/A 40 75 80

I-2032 AIT-42061 AIT-42041, FILTERED WATER DISCHARGE TRAIN A 120VAC New UV-254 SI UV-254 TRANSMITTER I-40-0510 0.0 to 2.0 NTU 40 75 80

I-2032 AE-42062 FILTERED WATER, FILTERED WATER DISCHARGE TRAIN B New UV-254 SI UV-254 SENSOR I-40-0510 N/A 40 75 80

I-2032 AIT-42062 AIT-42042, FILTERED WATER DISCHARGE TRAIN B 120VAC New UV-254 SI UV-254 TRANSMITTER I-40-0510 0.0 to 2.0 NTU 40 75 80

I-2034 AX-43051 EXIST WQ, CURRENT ISOLATOR New ISOLATOR SI SIGNAL ISOLATOR N/A 4-20 TO 4-20 40 78 56

I-2034 AX-43052 EXIST WQ, CURRENT ISOLATOR New ISOLATOR SI SIGNAL ISOLATOR N/A 4-20 TO 4-20 40 78 56

I-2034 AX-43053 EXIST WQ, CURRENT ISOLATOR New ISOLATOR SI SIGNAL ISOLATOR N/A 4-20 TO 4-20 40 78 56

I-2034 AX-43061 EXIST WQ, CURRENT ISOLATOR New ISOLATOR SI SIGNAL ISOLATOR N/A 4-20 TO 4-20 40 78 56

I-2034 AX-43062 EXIST WQ, CURRENT ISOLATOR New ISOLATOR SI SIGNAL ISOLATOR N/A 4-20 TO 4-20 40 78 56

I-2034 AX-43063 EXIST WQ, CURRENT ISOLATOR New ISOLATOR SI SIGNAL ISOLATOR N/A 4-20 TO 4-20 40 78 56

I-2036 FIT-45001 FIT-45001, AIR FLOW METER 120VAC New FLOW SI INSERTION TYPE THERMAL MASS FLOW METER I-40-0107 0 - 3000 SCFM, 250 DEG, 9PSIG 40 71 76

I-2110 LCS-51000 LCS-51000, PACL TRUCK UNLOADING PANEL 120VAC New OPERATOR INTERFACE SI LOCAL CONTROL STATION LCS-51000 N/A 40 67 00

I-2110 LI-51011 LIT-51011, PACL BULK STORAGE TANK 1 New LEVEL SI LEVEL INDICATOR I-40-0215 0 - 15.5' 40 72 23.01

I-2110 LIT-51011 T-51010, PACL BULK STORAGE TANK 1 New LEVEL SI RADAR LEVEL - 2 WIRE I-40-0215 0 - 15.5' 40 72 23.01

I-2110 LSH-51012 T-51010, PACL BULK STORAGE TANK 1 120VAC New LEVEL SWITCH HIGH SI POINT CAPACITANCE SWITCH I-40-0918 ON/OFF at 14.25' 40 72 76.39

I-2110 LI-51021 LIT-51021, PACL BULK STORAGE TANK 2 New LEVEL SI LEVEL INDICATOR I-40-0215 0 - 15.5' 40 72 23.01
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I-2110 LIT-51021 T-51020, PACL BULK STORAGE TANK 2 New LEVEL SI RADAR LEVEL - 2 WIRE I-40-0215 0 - 15.5' 40 72 23.01

I-2110 LSH-51022 T-51020, PACL BULK STORAGE TANK 2 120VAC New LEVEL SWITCH HIGH SI POINT CAPACITANCE SWITCH I-40-0918 ON/OFF at 14.25' 40 72 76.39

I-2110 LI-51031 LIT-51031, PACL BULK STORAGE TANK 3 New LEVEL SI LEVEL INDICATOR I-40-0215 0 - 15.5' 40 72 23.01

I-2110 LIT-51031 T-51030, PACL BULK STORAGE TANK 3 New LEVEL SI RADAR LEVEL - 2 WIRE I-40-0215 0 - 15.5' 40 72 23.01

I-2110 LSH-51032 T-51030, PACL BULK STORAGE TANK 3 120VAC New LEVEL SWITCH HIGH SI POINT CAPACITANCE SWITCH I-40-0918 ON/OFF at 14.25' 40 72 76.39

I-2110 LI-51041 LIT-51041, PACL BULK STORAGE TANK 4 New LEVEL SI LEVEL INDICATOR I-40-0215 0 - 15.0' 40 72 23.01

I-2110 LIT-51041 T-51040, PACL BULK STORAGE TANK 4 New LEVEL SI RADAR LEVEL - 2 WIRE I-40-0215 0 - 15.0' 40 72 23.01

I-2110 LSH-51042 T-51040, PACL BULK STORAGE TANK 4 120VAC New LEVEL SWITCH HIGH SI POINT CAPACITANCE SWITCH I-40-0918 ON/OFF at 14.25' 40 72 76.39

I-2110 PG-51061 P-51061, PACL TRANSFER PUMP 1 New PRESSURE SI PRESSURE/DP GAUGE I-40-0304 0-45 PSIG 40 73 13

I-2110 PG-51071 P-51071, PACL TRANSFER PUMP 2 New PRESSURE SI PRESSURE/DP GAUGE I-40-0304 0-45 PSIG 40 73 13

I-2112 LSH-51101 PACL CONTAINMENT SUMP, LEAK DETECTION 120VAC New LEAK DETECTION SI POINT CAPACITANCE SWITCH I-40-0919 ON/OFF at 1.75' 40 72 76.39

I-2112 LIT-51111 T-51110, PACL DAY TANK New LEVEL SI RADAR LEVEL - 2 WIRE I-40-0217 0 - 8.83' 40 72 23.01

I-2112 LSH-51112 T-51110, PACL DAY TANK 120VAC New LEVEL SWITCH HIGH SI POINT CAPACITANCE SWITCH I-40-0918 ON/OFF at 7.6' 40 72 76.39

I-2120 LCS-52000 LCS-52000, SODIUM HYDROXIDE TRUCK UNLOADING PANEL 120VAC New OPERATOR INTERFACE SI LOCAL CONTROL STATION LCS-52000 N/A 40 67 00

I-2120 LI-52011 LIT-52011, SODIUM HYDROXIDE BULK STORAGE TANK 1 New LEVEL SI LEVEL INDICATOR I-40-0215 0 - 10.5' 40 72 23.01

I-2120 LIT-52011 T-52010, SODIUM HYDROXIDE BULK STORAGE TANK 1 New LEVEL SI RADAR LEVEL - 2 WIRE I-40-0215 0 - 10.5' 40 72 23.01

I-2120 LSH-52012 T-52010, SODIUM HYDROXIDE BULK STORAGE TANK 1 120VAC New LEVEL SWITCH HIGH SI POINT CAPACITANCE SWITCH I-40-0918 ON/OFF at 10.25' 40 72 76.39

I-2120 LI-52021 LIT-52021, SODIUM HYDROXIDE BULK STORAGE TANK 2 New LEVEL SI LEVEL INDICATOR I-40-0215 0 - 10.5' 40 72 23.01

I-2120 LIT-52021 T-52020, SODIUM HYDROXIDE BULK STORAGE TANK 2 New LEVEL SI RADAR LEVEL - 2 WIRE I-40-0215 0 - 10.5' 40 72 23.01

I-2120 LSH-52022 T-52020, SODIUM HYDROXIDE BULK STORAGE TANK 2 120VAC New LEVEL SWITCH HIGH SI POINT CAPACITANCE SWITCH I-40-0918 ON/OFF at 10.25' 40 72 76.39

I-2120 PG-52061 P-52061, SODIUM HYDROXIDE TRANSFER PUMP 1 New PRESSURE SI PRESSURE/DP GAUGE I-40-0304 0-30 PSIG 40 73 13

I-2120 PG-52071 P-52071, SODIUM HYDROXIDE TRANSFER PUMP 2 New PRESSURE SI PRESSURE/DP GAUGE I-40-0304 0-30 PSIG 40 73 13

I-2120 PG-52081 P-52080, SODIUM HYDROXIDE TRANSFER PUMP 1 New PRESSURE SI PRESSURE/DP GAUGE I-40-0304 0-30 PSIG 40 73 13

I-2120 PG-52091 P-52090, SODIUM HYDROXIDE TRANSFER PUMP 2 New PRESSURE SI PRESSURE/DP GAUGE I-40-0304 0-30 PSIG 40 73 13

I-2122 LSH-52101 SODIUM HYDROXIDE CONTAINMENT AREA, LEAK DETECTION 120VAC New LEAK DETECTION SI POINT CAPACITANCE SWITCH I-40-0919 ON/OFF at 1.75 40 72 76.39

I-2122 FSL-52105 FSL-52105, CARRY WATER 120VAC New FLOW SI THERMAL FLOW SWITCH I-40-0107 0-5 GPM, ALARM ON <= 1.0 GPM 40 71 79.16

I-2122 FSL-52106 FSL-52106, CARRY WATER 120VAC New FLOW SI THERMAL FLOW SWITCH I-40-0107 0-5 GPM, ALARM ON <= 1.0 GPM 40 71 79.16

I-2122 LIT-52111 LIT-52111, SODIUM HYDROXIDE DAY TANK 1 T-52110 New LEVEL SI RADAR LEVEL - 2 WIRE I-40-0217 0 - 4.1' 40 72 23.01

I-2122 LSH-52112 T-52110, SODIUM HYDROXIDE DAY TANK 1 120VAC New LEVEL SWITCH HIGH SI POINT CAPACITANCE SWITCH I-40-0918 ON/OFF at 3.0' 40 72 76.39

I-2123 FSL-52107 FSL-52107, CARRY WATER 120VAC New FLOW SI THERMAL FLOW SWITCH I-40-0107 0-5 GPM, ALARM ON <= 1.0 GPM 40 71 79.16

I-2123 FSL-52108 FSL-52108, CARRY WATER 120VAC New FLOW SI THERMAL FLOW SWITCH I-40-0107 0-5 GPM, ALARM ON <= 1.0 GPM 40 71 79.16

I-2123 LIT-52116 T-52115, SODIUM HYDROXIDE DAY TANK 2 T-52115 New LEVEL SI RADAR LEVEL - 2 WIRE I-40-0217 0 - 5.92' 40 72 23.13

I-2123 LSH-52117 T-52115, SODIUM HYDROXIDE DAY TANK 2 T-52115 120VAC New LEVEL SWITCH HIGH SI POINT CAPACITANCE SWITCH I-40-0918 ON/OFF at 5.25' 40 72 76.39

I-2130 LCS-53000 LCS-53000, PHOSPHORIC ACID TRUCK UNLOADING PANEL 120VAC New OPERATOR INTERFACE SI LOCAL CONTROL STATION LCS-53000 N/A 40 67 00

I-2130 LI-53011 LIT-53011, PHOSPHORIC ACID BULK STORAGE TANK 1 T-53010 New LEVEL SI LEVEL INDICATOR I-40-0215 0 - 11.5' 40 72 23.01

I-2130 LIT-53011 T-53010, PHOSPHORIC ACID BULK STORAGE TANK 1 New LEVEL SI RADAR LEVEL - 2 WIRE I-40-0215 0 - 11.5' 40 72 23.01

I-2130 LSH-53012 T-53010, PHOSPHORIC ACID BULK STORAGE TANK 1 120VAC New LEVEL SWITCH HIGH SI POINT CAPACITANCE SWITCH I-40-0918 ON/OFF at 10.25' 40 72 76.39

I-2130 LI-53021 LIT-53021, PHOSPHORIC ACID BULK STORAGE TANK 2 T-53020 New LEVEL SI LEVEL INDICATOR I-40-0215 0 - 11.5' 40 72 23.01

I-2130 LIT-53021 T-53020, PHOSPHORIC ACID BULK STORAGE TANK 2 New LEVEL SI RADAR LEVEL - 2 WIRE I-40-0215 0 - 11.5' 40 72 23.01

I-2130 LSH-53022 T-53020, PHOSPHORIC ACID BULK STORAGE TANK 2 120VAC New LEVEL SWITCH HIGH SI POINT CAPACITANCE SWITCH I-40-0918 ON/OFF at 10.25' 40 72 76.39

I-2130 PG-53061 P-53061, PHOSPHORIC ACID TRANSFER PUMP 1 New PRESSURE SI PRESSURE/DP GAUGE I-40-0304 0-30 PSIG 40 73 13

I-2130 PG-53071 P-53071, PHOSPHORIC ACID TRANSFER PUMP 2 New PRESSURE SI PRESSURE/DP GAUGE I-40-0304 0-30 PSIG 40 73 13

I-2132 LSH-53101 PHOSPHORIC ACID  CONTAINMENT AREA, LEAK DETECTION 120VAC New LEAK DETECTION SI POINT CAPACITANCE SWITCH I-40-0919 ON/OFF at 1.75' 40 72 76.39

I-2132 LIT-53111 LIT-53111, PHOSPHORIC ACID DAY TANK  T-53110 New LEVEL SI RADAR LEVEL - 2 WIRE I-40-0217 0 - 4.1' 40 72 23.01

I-2132 LSH-53112 LSH-53112, PHOSPHORIC ACID DAY TANK  T-53110 120VAC New LEVEL SWITCH HIGH SI POINT CAPACITANCE SWITCH I-40-0918 ON/OFF at 3.0' 40 72 76.39

I-2140 LCS-54000 LCS-54000, SODIUM HYPOCHLORITE TRUCK UNLOADING PANEL 120VAC New OPERATOR INTERFACE SI LOCAL CONTROL STATION LCS-54000 N/A 40 67 00

I-2140 LI-54011 LIT-54010, SODIUM HYPOCHLORITE BULK STORAGE TANK 1 New LEVEL SI LEVEL INDICATOR I-40-0215 0 - 13.0' 40 72 23.01

I-2140 LIT-54011 T-54010, SODIUM HYPOCHLORITE BULK STORAGE TANK 1 New LEVEL SI RADAR LEVEL - 2 WIRE I-40-0215 0 - 13.0' 40 72 23.01

I-2140 LSH-54012 T-54010, SODIUM HYPOCHLORITE BULK STORAGE TANK 1 120VAC New LEVEL SWITCH HIGH SI POINT CAPACITANCE SWITCH I-40-0918 ON/OFF at 11.75' 40 72 76.39

I-2140 LI-54021 LIT-54021, SODIUM HYPOCHLORITE BULK STORAGE TANK 2 New LEVEL SI LEVEL INDICATOR I-40-0215 0 - 13.0' 40 72 23.01

I-2140 LIT-54021 T-54020, SODIUM HYPOCHLORITE BULK STORAGE TANK 2 New LEVEL SI RADAR LEVEL - 2 WIRE I-40-0215 0 - 13.0' 40 72 23.01

I-2140 LSH-54022 T-54020, SODIUM HYPOCHLORITE BULK STORAGE TANK 2 120VAC New LEVEL SWITCH HIGH SI POINT CAPACITANCE SWITCH I-40-0918 ON/OFF at 11.75' 40 72 76.39

I-2140 LI-54031 LIT-54031, SODIUM HYPOCHLORITE BULK STORAGE TANK 3 New LEVEL SI LEVEL INDICATOR I-40-0215 0 - 13.0' 40 72 23.01

I-2140 LIT-54031 T-54030, SODIUM HYPOCHLORITE BULK STORAGE TANK 3 New LEVEL SI RADAR LEVEL - 2 WIRE I-40-0215 0 - 13.0' 40 72 23.01

I-2140 LSH-54032 T-54030, SODIUM HYPOCHLORITE BULK STORAGE TANK 3 120VAC New LEVEL SWITCH HIGH SI POINT CAPACITANCE SWITCH I-40-0918 ON/OFF at 11.75' 40 72 76.39

I-2140 LI-54041 LIT-54041, SODIUM HYPOCHLORITE BULK STORAGE TANK 4 New LEVEL SI LEVEL INDICATOR I-40-0215 0 - 13.0' 40 72 23.01

I-2140 LIT-54041 T-54040, SODIUM HYPOCHLORITE BULK STORAGE TANK 4 New LEVEL SI RADAR LEVEL - 2 WIRE I-40-0215 0 - 13.0' 40 72 23.01

I-2140 LSH-54042 T-54040, SODIUM HYPOCHLORITE BULK STORAGE TANK 4 120VAC New LEVEL SWITCH HIGH SI POINT CAPACITANCE SWITCH I-40-0918 ON/OFF at 11.75' 40 72 76.39

I-2140 LI-54051 LIT-54051, SODIUM HYPOCHLORITE BULK STORAGE TANK 5 New LEVEL SI LEVEL INDICATOR I-40-0215 0 - 13.0' 40 72 23.01

I-2140 LIT-54051 T-54050, SODIUM HYPOCHLORITE BULK STORAGE TANK 5 New LEVEL SI RADAR LEVEL - 2 WIRE I-40-0215 0 - 13.0' 40 72 23.01

I-2140 LSH-54052 T-54050, SODIUM HYPOCHLORITE BULK STORAGE TANK 5 120VAC New LEVEL SWITCH HIGH SI POINT CAPACITANCE SWITCH I-40-0918 ON/OFF at 11.75' 40 72 76.39

I-2140 PG-54061 P-54061, SODIUM HYPOCHLORITE TRANSFER PUMP 1 New PRESSURE SI PRESSURE/DP GAUGE I-40-0304 0-30 PSIG 40 73 13

I-2140 PG-54071 P-54071, SODIUM HYPOCHLORITE TRANSFER PUMP 2 New PRESSURE SI PRESSURE/DP GAUGE I-40-0304 0-30 PSIG 40 73 13

I-2142 LSH-54101 SODIUM HYDROXIDE CONTAINMENT AREA, LEAK DETECTION 120VAC New LEAK DETECTION SI POINT CAPACITANCE SWITCH I-40-0219 ON/OFF at 1.75' 40 72 76.39

I-2142 LSH-54103 SODIUM HYDROXIDE CONTAINMENT AREA, LEAK DETECTION 120VAC New LEAK DETECTION SI POINT CAPACITANCE SWITCH I-40-0219 ON/OFF at 1.75' 40 72 76.39

I-2142 LIT-54111 T-54110, SODIUM HYPOCHLORITE DAY TANK New LEVEL SI RADAR LEVEL - 2 WIRE I-40-0217 0 - 7.17' 40 72 23.01

I-2142 LSH-54112 T-54110, SODIUM HYPOCHLORITE DAY TANK 120VAC New LEVEL SWITCH HIGH SI POINT CAPACITANCE SWITCH I-40-0918 ON/OFF at 6.0' 40 72 76.39

I-2152 LSH-55101 FILTER AID POLYMER CONTAINMENT AREA, LEAK DETECTON 120VAC New LEAK DETECTION SI POINT CAPACITANCE SWITCH I-40-0919 ON/OFF at 1.75' 40 72 76.39

I-2160 LCS-56000 LCS-56000, COAGULATION AID TRUCK UNLOADING PANEL 120VAC New OPERATOR INTERFACE SI LOCAL CONTROL STATION LCS-56000 N/A 40 67 00

I-2160 LI-56011 LIT-56011, COAGULATION AID POLYMER BULK STORAGE TANK 1 New LEVEL SI LEVEL INDICATOR I-40-0215 0 - 7.17' 40 72 23.01

I-2160 LIT-56011 T-53010, COAGULATION AID POLYMER BULK STORAGE TANK 1 New LEVEL SI RADAR LEVEL - 2 WIRE I-40-0215 0 - 7.17' 40 72 23.01

I-2160 LSH-56012 T-53010, COAGULATION AID POLYMER BULK STORAGE TANK 1 120VAC New LEVEL SWITCH HIGH HIGH SI POINT CAPACITANCE SWITCH I-40-0918 ON/OFF at 5.875' 40 72 76.39

I-2160 LI-56021 LIT-56021, COAGULATION AID POLYMER BULK STORAGE TANK 2 New LEVEL SI LEVEL INDICATOR I-40-0215 0 - 7.17' 40 72 23.01

I-2160 LIT-56021 T-53020, COAGULATION AID POLYMER BULK STORAGE TANK 2 New LEVEL SI RADAR LEVEL - 2 WIRE I-40-0215 0 - 7.17' 40 72 23.01

I-2160 LSH-56022 T-53020, COAGULATION AID POLYMER BULK STORAGE TANK 2 120VAC New LEVEL SWITCH HIGH HIGH SI POINT CAPACITANCE SWITCH I-40-0918 ON/OFF at 5.875' 40 72 76.39

 2/19/2024 Table 40 61 91 - Part 2  Page 6
West Parish WTP

La
st

 M
od

ifi
ed

: 0
2/

28
/2

02
4 

at
 1

0:
41

A
M

 E
S

T



40 61 91 - Part 2

Primary Sensors and Field Instruments

ISSUED FOR BIDS

Dwg 

Number
Tag Service Description

Power

Req'd
Status Function

Furnished

By

Instrument

Type

Panel/

Inst.Detail
PLC Range

Specification

Section
Line Size

I-2160 PG-56061 P-56061, COAGULATION AID POLYMER TRANSFER PUMP 1 New PRESSURE SI PRESSURE/DP GAUGE I-40-0304 0-30 PSIG 40 73 13

I-2160 PG-56071 P-56071, COAGULATION AID POLYMER TRANSFER PUMP 2 New PRESSURE SI PRESSURE/DP GAUGE I-40-0304 0-30 PSIG 40 73 13

I-2162 FSL-55132 SKID-55130, COAGULANT AID POLYMER SKID 1 120VAC New LOW FLOW SI THERMAL FLOW SWITCH LCP-55130

I-2162 LSH-56101 COAGULATION AID POLYMER CONTAINMENT  SUMP, LEAK DETECTION120VAC New LEAK DETECTION SI POINT CAPACITANCE SWITCH I-40-0919 ON/OFF at 1.75' 40 72 76.39

I-2162 LIT-56111 T-56110, COAGULATION AID POLYMER DAY TANK New LEVEL SI RADAR LEVEL - 2 WIRE I-40-0217 0 - 4.1' 40 72 23.01

I-2162 LSH-56112 T-56110, COAGULATION AID POLYMER DAY TANK 120VAC New LEVEL SWITCH HIGH SI POINT CAPACITANCE SWITCH I-40-0918 ON/OFF at 3.0' 40 72 76.39

I-2212 LSH-70730 GALLERY SUMP, LEAK DETECTION 120VAC New LEVEL SI POINT CAPACITANCE SWITCH I-40-0219 ON/OFF at 1.75' 40 72 76.39

I-2212 LIT-70741 T-70740, LAB WASTE HOLDING TANK New LEVEL SI RADAR LEVEL - 2 WIRE I-40-0215 451.7' - 462.7' 40 72 23.01

I-3010 PG-60101 TRUCK LOADING, RESIDUALS TRUCK LOADING New DISCHARGE PRESSURE SI PRESSURE/DP GAUGE I-40-0304 0-60 PSIG 40 73 13

I-3010 LIT-60111 T-60110, RESIDUALS STORAGE TANK 1 New DP LEVEL TRANSMITTER SI DIFFERENTIAL PRESSURE LEVEL I-40-0305 0-4.33 PSIG 40 73 20

I-3010 LSH-60112 T-60110, RESIDUALS STORAGE TANK 1 New LEVEL SWITCH HIGH SI FLOAT LEVEL SWITCH I-40-0206 ON/OFF ALARM AT 9' RISING 40 72 76.26

I-3010 LSL-60112 T-60110, RESIDUALS STORAGE TANK 1 New LEVEL SWITCH LOW SI FLOAT LEVEL SWITCH I-40-0206 ON/OFF ALARM AT 2' FALLING 40 72 76.26

I-3010 LIT-60121 T-60120, RESIDUALS STORAGE TANK 2 New DP LEVEL TRANSMITTER SI DIFFERENTIAL PRESSURE LEVEL I-40-0305 0-4.33 PSIG 40 73 20

I-3010 LSH-60122 T-60120, RESIDUALS STORAGE TANK 2 New LEVEL SWITCH HIGH SI FLOAT LEVEL SWITCH I-40-0206 ON/OFF ALARM AT 9' RISING 40 72 76.26

I-3010 LSL-60122 T-60120, RESIDUALS STORAGE TANK 2 New LEVEL SWITCH LOW SI FLOAT LEVEL SWITCH I-40-0206 ON/OFF ALARM AT 2' FALLING 40 72 76.26

I-3010 PG-60141 P-60140, CENTRIFUGE FEED PUMP 1 SUCTION New SUCTION PRESSURE SI PRESSURE/DP GAUGE I-40-0303 0-10 PSIG, 40 73 13

I-3010 PSL-60141 P-60140, CENTRIFUGE FEED PUMP 1 SUCTION New SUCTION PRESSURE SI PRESSURE SWITCH I-40-0303 0-10 PSIG, ALARM <= 1 PSIG FALLING 40 73 36

I-3010 PX-60141 P-60141, CENTRIFUGE FEED PUMP 1 SUCTION New ISOLATOR SI ANNULAR RING ISOLATOR I-40-0801 0 - 100 PSIG 40 79 00 6"

I-3010 PG-60142 P-60140, CENTRIFUGE FEED PUMP 1 DISCHARGE New DISCHARGE PRESSURE SI PRESSURE/DP GAUGE I-40-0303 0-60 PSIG 40 73 13

I-3010 PSH-60142 P-60140, CENTRIFUGE FEED PUMP 1 DISCHARGE New DISCHARGE PRESSURE SI PRESSURE SWITCH I-40-0303 0-60 PSIG, ALARM >= 43 PSIG RISING 40 73 36

I-3010 PX-60142 P-60142, CENTRIFUGE FEED PUMP 1 DISCHARGE New ISOLATOR SI ANNULAR RING ISOLATOR I-40-0801 0 - 100 PSIG 40 79 00 6"

I-3010 PG-60161 P-60160, CENTRIFUGE FEED PUMP 2 SUCTION New SUCTION PRESSURE SI PRESSURE/DP GAUGE I-40-0303 0-10 PSIG, 40 73 13

I-3010 PSL-60161 P-60160, CENTRIFUGE FEED PUMP 2 SUCTION New SUCTION PRESSURE SI PRESSURE SWITCH I-40-0303 0-10 PSIG, ALARM <= 1 PSIG FALLING 40 73 36

I-3010 PX-60161 P-60160, CENTRIFUGE FEED PUMP 2 SUCTION New ISOLATOR SI ANNULAR RING ISOLATOR I-40-0801 0 - 100 PSIG 40 79 00 6"

I-3010 PG-60162 P-60160, CENTRIFUGE FEED PUMP 2 DISCHARGE New DISCHARGE PRESSURE SI PRESSURE/DP GAUGE I-40-0303 0-60 PSIG 40 73 13

I-3010 PSH-60162 P-60160, CENTRIFUGE FEED PUMP 2 DISCHARGE New DISCHARGE PRESSURE SI PRESSURE SWITCH I-40-0303 0-60 PSIG, ALARM >= 43 PSIG RISING 40 73 36

I-3010 PX-60162 P-60160, CENTRIFUGE FEED PUMP 2 DISCHARGE New ISOLATOR SI ANNULAR RING ISOLATOR I-40-0801 0 - 100 PSIG 40 79 00 6"

I-3012 FE-60201 CENT-60210, RESIDUALS TO CENTRIFUGE 1 New FLOW SI MAGMETER FLOW TUBE I-40-0106 N/A 40 71 13.13 6"

I-3012 FIT-60201 CENT-60210, RESIDUALS TO CENTRIFUGE 1 120VAC New FLOW SI MAGMETER FLOW TRANSMITTER I-40-0106 0-270 GPM 40 71 13.13

I-3012 FE-60202 CENT-60220, RESIDUALS TO CENTRIFUGE 2 New FLOW SI MAGMETER FLOW TUBE I-40-0106 N/A 40 71 13.13 6"

I-3012 FIT-60202 CENT-60220, RESIDUALS TO CENTRIFUGE 2 120VAC New FLOW SI MAGMETER FLOW TRANSMITTER I-40-0106 0-270 GPM 40 71 13.13

I-3012 AE-60203 AE-60203, RESIDUALS TO CENTRIFUGE 1 New TOTAL SUSPENDED SOLIDS SI INSERTION TSS W/HOT TAP ASSEMBLY I-40-0520 0 - 500 mg/L 40 75 53.26

I-3012 AIT-60203 AE-60203, RESIDUALS TO CENTRIFUGE 1 120VAC New SUSPENDED SOLIDS TRANSMITTER SI TSS TRANSMITTER N/A 0 - 500 mg/L 40 75 53.26

I-3012 AE-60204 AE-60204, RESIDUALS TO CENTRIFUGE 1 New TOTAL SUSPENDED SOLIDS SI INSERTION TSS W/HOT TAP ASSEMBLY I-40-0520 0 - 500 mg/L 40 75 53.26

I-3012 AIT-60204 AE-60204, RESIDUALS TO CENTRIFUGE 2 120VAC New SUSPENDED SOLIDS TRANSMITTER SI TSS TRANSMITTER N/A 0 - 500 mg/L 40 75 53.26

I-3018 LIT-60501 T-60500, CENTRATE HOLDING TANK New LEVEL SI RADAR LEVEL - 2 WIRE I-40-0211 451.7' - 462.7' 40 72 23.01

I-3018 LSH-60503 LSH-60503, CENTRATE HOLDING TANK  T-60500 New LEVEL SWTICH HIGH SI FLOAT LEVEL SWITCH I-40-0206 ALARM AT 460.0' RISING 40 72 76.26

I-3018 LSLL-60504 LSLL-60504, CENTRATE HOLDING TANK  T-60500 New LEVEL SWTICH LOWLOW SI FLOAT LEVEL SWITCH I-40-0206 ALARM AT 452.0' FALLING 40 72 76.26

I-4010 PIT-46003 PIT-46003, WASTE WASHWATER RECYCLE DISCHARGE New PRESSURE SI PRESSURE TRANSMITTER I-40-0304 0 - 45 PSIG 40 73 20

I-4010 AE-46004 AE-46004, WASHWATER RECYCLE New TURBIDITY SI TURBIDITY ANALYZER PROBE I-40-0510 N/A 40 75 53

I-4010 AIT-46004 AIT-46004, WASHWATER RECYCLE 120VAC New TURBIDITY SI TURBIDITY TRANSMITTER I-40-0510 0.0 to 2.0 NTU 40 75 53

I-4010 LIT-46011 T-46010, WASH WATER TANK 1 New LEVEL SI RADAR LEVEL - 2 WIRE I-40-0211 424.80' - 445.00' 40 72 23.01

I-4010 LSH-46012 T-46010, WASH WATER TANK 1 New LEVEL SWITCH HIGH SI FLOAT LEVEL SWITCH I-40-0206A 445.0' RISING 40 72 76.26

I-4010 LSLL-46013 T-46010, WASH WATER TANK 1 New LEVEL SWITCH LOWLOW SI FLOAT LEVEL SWITCH I-40-0206A ALARM AT 428.0' FALLING 40 72 76.26

I-4010 LIT-46021 T-46020, WASH WATER TANK 2 New LEVEL SI RADAR LEVEL - 2 WIRE I-40-0211 424.80' - 445.00' 40 72 23.01

I-4010 LSH-46022 T-46020, WASH WATER TANK 2 New LEVEL SWITCH HIGH SI FLOAT LEVEL SWITCH I-40-0206A 445.0' RISING 40 72 76.26

I-4010 LSLL-46023 T-46020, WASH WATER TANK 2 New LEVEL SWITCH LOWLOW SI FLOAT LEVEL SWITCH I-40-0206A ALARM AT 428.0' FALLING 40 72 76.26

I-4011 FE-46001 FIT-46001, WASTE WASHWATER RECYCLE TO TRAIN A New FLOW SI MAGMETER FLOW TUBE I-40-0106 N/A 40 71 13.13 10"

I-4011 FIT-46001 FIT-46001, WASTE WASHWATER RECYCLE TO TRAIN A 120VAC New FLOW SI MAGMETER FLOW TRANSMITTER I-40-0106 0-3.25 MGD 40 71 13.13

I-4011 FE-46002 FIT-46002, WASTE WASHWATER RECYCLE TO TRAIN B New FLOW SI MAGMETER FLOW TUBE I-40-0106 N/A 40 71 13.13 10"

I-4011 FIT-46002 FIT-46002, WASTE WASHWATER RECYCLE TO TRAIN B 120VAC New FLOW SI MAGMETER FLOW TRANSMITTER I-40-0106 0-3.25 MGD 40 71 13.13

I-4011 FE-60504 FIT-60504, CENTRATE RECYCLE TO TRAIN A New FLOW SI MAGMETER FLOW TUBE I-40-0106 N/A 40 71 13.13 4"

I-4011 FIT-60504 FIT-60504, CENTRATE RECYCLE TO TRAIN A 120VAC New FLOW SI MAGMETER FLOW TRANSMITTER I-40-0106 0 - 0.33 MGD 40 71 13.13

I-4011 FE-60505 FIT-60505, CENTRATE RECYCLE TO TRAIN B New FLOW SI MAGMETER FLOW TUBE I-40-0106 N/A 40 71 13.13 4"

I-4011 FIT-60505 FIT-60505, CENTRATE RECYCLE TO TRAIN B 120VAC New FLOW SI MAGMETER FLOW TRANSMITTER I-40-0106 0 - 0.33 MGD 40 71 13.13

I-4011 AE-60506 FILTERED WATER, RECYCLED CENTRATE TURBIDITY New TURBIDITY SI TURBIDITY ANALYZER PROBE I-40-0510 N/A 40 75 53

I-4011 AIT-60506 AIT-42041, RECYCLED CENTRATE TURBIDITY 120VAC New TURBIDITY SI TURBIDITY TRANSMITTER I-40-0510 0.0 to 2.0 NTU 40 75 53

I-5011 FE-81060 FE-81060, BACKWASH RECYCLE FLOW New FLOW SI MAGMETER FLOW TUBE I-40-0106 N/A 40 71 13.13 10"

I-5011 FIT-81060 FE-81060, BACKWASH RECYCLE FLOW 120VAC New FLOW SI MAGMETER FLOW TRANSMITTER I-40-0106 0-5000 GPM 40 71 13.13
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90398-004/February 2024 40 61 93-1  Process Control System Input-Output List 

SECTION 40 61 93 

PROCESS CONTROL SYSTEM INPUT / OUTPUT LIST 

PART 1 – GENERAL 

1.01 THE REQUIREMENT 

A. The Contractor shall furnish, test, install and place in satisfactory operation all control 

system inputs and outputs as herein specified and as shown on the Drawings. 

1.02 RELATED WORK SPECIFIED ELSEWHERE 

A. Section 40 61 90 – Schedules and Control Descriptions, General 

B. Section 40 61 91 – Process Control System Instrument List 

C. Section 40 61 96 – Process Control Descriptions 

PART 2 – CONTROL SYSTEM INPUT / OUTPUT SCHEDULE 

2.01 INPUT/OUTPUT TYPES ARE AS FOLLOWS: 

a. DI – Discrete Input 

b. DO – Discrete Output 

c. AI – Analog Input 

d. AO – Analog Output 

e. DDI / DDO / DAI / DAO – Data exchange in digital format via ethernet or 

Modbus TCP/IP. 

PART 3 – EXECUTION  

3.01 SEE ATTACHMENT 
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40 61 93 - Part 2

Input/Output Schedule

Issued for Bids

Key PLC/RIO Process
Signal 

Type
Rack Slot Point I/O TAG

Drawing 

Reference

Associated

Field

Device

Function Service Description I/O List Comment
Furnished 

By

167362 CLEARWELL-CP BACKWASH PUMPING AI ZI-81040 I-5011 FCV-81040 POSITION FEEDBACK FCV-81040, POSITION FEEDBACK INSTALL IN EXISTING RACK AA

148847 CLEARWELL-CP BACKWASH PUMPING AI FI-81060 I-5011 FIT-81060 FLOW FIT-81060, FLOW INSTALL IN EXISTING RACK AA

148686 CLEARWELL-CP BACKWASH PUMPING AI ZI-81060 I-5011 FCV-81060 POSITION FEEDBACK FCV-81060, POSITION FEEDBACK INSTALL IN EXISTING RACK AA

167366 CLEARWELL-CP BACKWASH PUMPING AO ZC-81040 I-5011 FCV-81040 POSITION COMMAND FCV-81040, POSITION COMMAND INSTALL IN EXISTING RACK AA

148690 CLEARWELL-CP BACKWASH PUMPING AO ZC-81060 I-5011 FCV-81060 POSITION COMMAND FCV-81060, POSITION COMMAND INSTALL IN EXISTING RACK AA

151222 CLEARWELL-CP DAF MODULE 1 DI YA-81050 I-5011 MOV-81050 FAULT MOV-81050, FAULT INSTALL IN EXISTING RACK AA

151218 CLEARWELL-CP DAF MODULE 1 DI YN-81050 I-5011 MOV-81050 REMOTE MODE MOV-81050, REMOTE MODE INSTALL IN EXISTING RACK AA

151246 CLEARWELL-CP DAF MODULE 1 DI ZSH-81050 I-5011 MOV-81050 OPEN FEEDBACK MOV-81050, OPEN FEEDBACK INSTALL IN EXISTING RACK AA

151214 CLEARWELL-CP DAF MODULE 1 DI ZSL-81050 I-5011 MOV-81050 CLOSED FEEDBACK MOV-81050, CLOSED FEEDBACK INSTALL IN EXISTING RACK AA

148676 CLEARWELL-CP BACKWASH PUMPING DI YA-81060 I-5011 FCV-81060 FAULT FCV-81060, FAULT INSTALL IN EXISTING RACK AA

148672 CLEARWELL-CP BACKWASH PUMPING DI YN-81060 I-5011 FCV-81060 REMOTE MODE FCV-81060, REMOTE MODE INSTALL IN EXISTING RACK AA

148715 CLEARWELL-CP BACKWASH PUMPING DI ZSL-81060 I-5011 FCV-81060 CLOSED FEEDBACK FCV-81060, CLOSED FEEDBACK INSTALL IN EXISTING RACK AA

151226 CLEARWELL-CP DAF MODULE 1 DO ZCH-81050 I-5011 MOV-81050 OPEN COMMAND MOV-81050, OPEN COMMAND INSTALL IN EXISTING RACK AA

151242 CLEARWELL-CP DAF MODULE 1 DO ZCL-81050 I-5011 MOV-81050 CLOSE COMMAND MOV-81050, CLOSE COMMAND INSTALL IN EXISTING RACK AA

151708 LOCAL-BOP SWITCHGEAR DAI JI-70511 I-2211 MCC-1A POWER MCC-1A MCC-1A, POWER MCC-1A AA

151710 LOCAL-BOP SWITCHGEAR DAI JI-70512 I-2211 MCC-1B POWER MCC-1B MCC-1B, POWER MCC-1B AA

151712 LOCAL-BOP SWITCHGEAR DAI JI-70521 I-2211 MCC-2A POWER MCC-2A MCC-2A, POWER MCC-2A AA

151714 LOCAL-BOP SWITCHGEAR DAI JI-70522 I-2211 MCC-2B POWER MCC-2B MCC-2B, POWER MCC-2B AA

151716 LOCAL-BOP SWITCHGEAR DAI JI-70531 I-2211 MCC-3A POWER MCC-3A MCC-3A, POWER MCC-3A AA

151718 LOCAL-BOP SWITCHGEAR DAI JI-70532 I-2211 MCC-3B POWER MCC-3B MCC-3B, POWER MCC-3B AA

151722 LOCAL-BOP SWITCHGEAR DAI JI-70541 I-2211 MCC-4A POWER MCC-4A MCC-4A, POWER MCC-4A AA

151724 LOCAL-BOP SWITCHGEAR DAI JI-70542 I-2211 MCC-4B POWER MCC-4B MCC-4B, POWER MCC-4B AA

151805 LOCAL-BOP GENERATORS DDI XA-70520 I-2210 GEN-70520 ONLINE GEN-70520, ONLINE AA

151813 LOCAL-BOP GENERATORS DDI XI-70520 I-2210 GEN-70520 STANDBY GEN-70520, STANDBY AA

151809 LOCAL-BOP GENERATORS DDI YA-70520 I-2210 GEN-70520 FAULT GEN-70520, FAULT AA

151801 LOCAL-BOP GENERATORS DDI YLR-70520 I-2210 GEN-70520 RUNNING GEN-70520, RUNNING AA

151695 LOCAL-BOP SWITCHGEAR DDI YA-70550 I-2211 SWGR-70550 FAULT SWGR-70550, FAULT AA

151697 LOCAL-BOP SWITCHGEAR DDI ZC-70550 I-2211 SWGR-70550 CLOSE COMMAND SWGR-70550, CLOSE COMMAND AA

151691 LOCAL-BOP SWITCHGEAR DDI ZSC-70550 I-2211 SWGR-70550 CLOSED FEEDBACK SWGR-70550, CLOSED FEEDBACK AA

151693 LOCAL-BOP SWITCHGEAR DDI ZSO-70550 I-2211 SWGR-70550 OPEN FEEDBACK SWGR-70550, OPEN FEEDBACK AA

151704 LOCAL-BOP SWITCHGEAR DDI YA-70560 I-2211 SWGR-70560 FAULT SWGR-70560, FAULT AA

151706 LOCAL-BOP SWITCHGEAR DDI ZC-70560 I-2211 SWGR-70560 CLOSE COMMAND SWGR-70560, CLOSE COMMAND AA

151699 LOCAL-BOP SWITCHGEAR DDI ZSC-70560 I-2211 SWGR-70560 CLOSED FEEDBACK SWGR-70560, CLOSED FEEDBACK AA

151702 LOCAL-BOP SWITCHGEAR DDI ZSO-70560 I-2211 SWGR-70560 OPEN FEEDBACK SWGR-70560, OPEN FEEDBACK AA

151866 LOCAL-BOP GENERATORS DI XA-70501 I-2210 GEN-70501 ONLINE GEN-70501, ONLINE AA

151872 LOCAL-BOP GENERATORS DI XI-70501 I-2210 GEN-70501 STANDBY GEN-70501, STANDBY AA

151869 LOCAL-BOP GENERATORS DI YA-70501 I-2210 GEN-70501 FAULT GEN-70501, FAULT AA

151859 LOCAL-BOP GENERATORS DI YLR-70501 I-2210 GEN-70501 RUNNING GEN-70501, RUNNING AA

154308 LOCAL-BOP UPS DI EA-70551 I-2211 UPS-70551 120VAC POWER FAIL UPS-70551, 120VAC POWER FAIL AA

151508 LOCAL-BOP UPS DI JA-70551 I-2211 UPS-70551 UPS LOW BATTERY UPS-70551, UPS LOW BATTERY AA

151524 LOCAL-BOP UPS DI XA-70551 I-2211 UPS-70551 UPS TROUBLE UPS-70551, UPS TROUBLE AA

151504 LOCAL-BOP UPS DI YA-70551 I-2211 UPS-70551 UPS FAULT UPS-70551, UPS FAULT AA

151518 LOCAL-BOP UPS DI ZA-70551 I-2211 UPS-70551 UPS ON BYPASS UPS-70551, UPS ON BYPASS AA

82747 LOCAL-BOP SCADA DI XA-70610 I-002 PLC-TRAIN-A WATCHDOG FAULT PLC-TRAIN-A, WATCHDOG FAULT AA

82766 LOCAL-BOP SCADA DI ZA-70613 I-002 PLC-TRAIN-A DOOR OPEN PLC-TRAIN-A, DOOR OPEN AA

82708 LOCAL-BOP SCADA DI XA-70640 I-002 PLC-TRAIN-B WATCHDOG FAULT PLC-TRAIN-B, WATCHDOG FAULT AA

82772 LOCAL-BOP SCADA DI ZA-70643 I-002 PLC-TRAIN-B DOOR OPEN PLC-TRAIN-B, DOOR OPEN AA

82759 LOCAL-BOP SCADA DI XA-70670 I-002 PLC-BOP WATCHDOG FAULT PLC-BOP, WATCHDOG FAULT AA

82711 LOCAL-BOP SCADA DI ZA-70673 I-002 PLC-BOP DOOR OPEN PLC-BOP, DOOR OPEN AA

164310 PLC-BOP CENTRATE HOLDING AI LI-70741 I-2212 LIT-70741 LEVEL LIT-70741, LEVEL AA

98202 PLC-BOP LABORATORY DI FAH-70001 I-2012 FSH-70001 SAFETY SHOWER FLOW FSH-70001, SAFETY SHOWER FLOW AA

169801 PLC-EDV DAI FI- I-2010 FLOW , FLOW SI

169803 PLC-EDV DAI LI- I-2010 LEVEL , LEVEL SI

169805 PLC-EDV RAW WATER DDI ZSC-001 I-2010 MOV-001 CLOSED FEEDBACK MOV-001, CLOSED FEEDBACK SI

48911 RIO-CHEM-A PACL AI LI-51011 I-2110 LIT-51011 LEVEL LIT-51011, LEVEL AA

48926 RIO-CHEM-A PACL AI LI-51021 I-2110 LIT-51021 LEVEL LIT-51021, LEVEL AA

48901 RIO-CHEM-A PACL AI LI-51031 I-2110 LIT-51031 LEVEL LIT-51031, LEVEL AA

48900 RIO-CHEM-A PACL AI LI-51041 I-2110 LIT-51041 LEVEL LIT-51041, LEVEL AA

48612 RIO-CHEM-A PACL AI LI-51111 I-2112 LIT-51111 LEVEL LIT-51111, LEVEL AA

48624 RIO-CHEM-A PACL AI SI-51120 I-2112 P-51120 SPEED FEEDBACK P-51120, SPEED FEEDBACK AA

48619 RIO-CHEM-A PACL AI SI-51130 I-2112 P-51130 SPEED FEEDBACK P-51130, SPEED FEEDBACK AA

95281 RIO-CHEM-A PACL AI SI-51140 I-2112 P-51140 SPEED FEEDBACK P-51140, SPEED FEEDBACK AA

95220 RIO-CHEM-A PACL AI SI-51150 I-2112 P-51150 SPEED FEEDBACK P-51150, SPEED FEEDBACK AA

74023 RIO-CHEM-A SODIUM HYPOCHLORITE AI LI-54011 I-2140 LIT-54011 LEVEL LIT-54011, LEVEL AA

73916 RIO-CHEM-A SODIUM HYPOCHLORITE AI LI-54021 I-2140 LIT-54021 LEVEL LIT-54021, LEVEL AA

74020 RIO-CHEM-A SODIUM HYPOCHLORITE AI LI-54031 I-2140 LIT-54030 LEVEL LIT-54030, LEVEL AA

74029 RIO-CHEM-A SODIUM HYPOCHLORITE AI LI-54041 I-2140 LIT-54041 LEVEL LIT-54041, LEVEL AA

89608 RIO-CHEM-A SODIUM HYPOCHLORITE AI LI-54051 I-2140 LIT-54051 LEVEL LIT-54051, LEVEL AA

74634 RIO-CHEM-A SODIUM HYPOCHLORITE AI LI-54111 I-2142 LIT-54111 LEVEL LIT-54111, LEVEL AA

74755 RIO-CHEM-A SODIUM HYPOCHLORITE AI SI-54120 I-2142 P-54120 SPEED FEEDBACK P-54120, SPEED FEEDBACK AA
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74916 RIO-CHEM-A SODIUM HYPOCHLORITE AI SI-54130 I-2142 P-54130 SPEED FEEDBACK P-54130, SPEED FEEDBACK AA

133711 RIO-CHEM-A SODIUM HYPOCHLORITE AI SI-54140 I-2142 P-54140 SPEED FEEDBACK P-54140, SPEED FEEDBACK AA

133523 RIO-CHEM-A SODIUM HYPOCHLORITE AI SI-54150 I-2142 P-54150 SPEED FEEDBACK P-54150, SPEED FEEDBACK AA

48741 RIO-CHEM-A PACL AO SC-51120 I-2112 P-51120 SPEED COMMAND P-51120, SPEED COMMAND AA

48681 RIO-CHEM-A PACL AO SC-51130 I-2112 P-51130 SPEED COMMAND P-51130, SPEED COMMAND AA

95198 RIO-CHEM-A PACL AO SC-51140 I-2112 P-51140 SPEED COMMAND P-51140, SPEED COMMAND AA

95171 RIO-CHEM-A PACL AO SC-51150 I-2112 P-51150 SPEED COMMAND P-51150, SPEED COMMAND AA

75005 RIO-CHEM-A SODIUM HYPOCHLORITE AO SC-54120 I-2142 P-54120 SPEED COMMAND P-54120, SPEED COMMAND AA

74743 RIO-CHEM-A SODIUM HYPOCHLORITE AO SC-54130 I-2142 P-54130 SPEED COMMAND P-54130, SPEED COMMAND AA

133715 RIO-CHEM-A SODIUM HYPOCHLORITE AO SC-54140 I-2142 P-54140 SPEED COMMAND P-54140, SPEED COMMAND AA

133527 RIO-CHEM-A SODIUM HYPOCHLORITE AO SC-54150 I-2142 P-54150 SPEED COMMAND P-54150, SPEED COMMAND AA

49207 RIO-CHEM-A PACL DI FAH-51001 I-2110 FSH-51001 SAFETY SHOWER FLOW FSH-51001, SAFETY SHOWER FLOW AA

146339 RIO-CHEM-A PACL DI FAH-51003 I-2120 FSH-51003 SAFETY SHOWER FLOW FSH-51003, SAFETY SHOWER FLOW AA

153895 RIO-CHEM-A PACL DI FAH-51004 I-2130 FSH-51004 SAFETY SHOWER FLOW FSH-51004, SAFETY SHOWER FLOW AA

146381 RIO-CHEM-A PACL DI FAH-51005 I-2152 FSH-51005 SAFETY SHOWER FLOW FSH-51005, SAFETY SHOWER FLOW AA

48907 RIO-CHEM-A PACL DI LAH-51012 I-2110 LSH-51012 HIGH LEVEL LSH-51012, HIGH LEVEL AA

48922 RIO-CHEM-A PACL DI LAH-51022 I-2110 LSH-51022 HIGH LEVEL LSH-51022, HIGH LEVEL AA

48931 RIO-CHEM-A PACL DI LAH-51032 I-2110 LSH-51032 HIGH LEVEL LSH-51032, HIGH LEVEL AA

48910 RIO-CHEM-A PACL DI LAH-51042 I-2110 LSH-51042 HIGH LEVEL LSH-51042, HIGH LEVEL AA

72300 RIO-CHEM-A PACL DI LAH-51101 I-2112 LSH-51101 HIGH LEVEL LSH-51101, HIGH LEVEL AA

72302 RIO-CHEM-A PACL DI FAH-51102 I-2112 FSH-51102 SAFETY SHOWER FLOW FSH-51102, SAFETY SHOWER FLOW AA

48722 RIO-CHEM-A PACL DI LAH-51112 I-2112 LSH-51112 HIGH LEVEL LSH-51112, HIGH LEVEL AA

48650 RIO-CHEM-A PACL DI YA-51120 I-2112 P-51120 FAULT P-51120, FAULT AA

48609 RIO-CHEM-A PACL DI YN-51120 I-2112 P-51120 REMOTE MODE P-51120, REMOTE MODE AA

48694 RIO-CHEM-A PACL DI YSH-51120 I-2112 P-51120 ENABLED FEEDBACK P-51120, ENABLED FEEDBACK AA

48662 RIO-CHEM-A PACL DI YA-51130 I-2112 P-51130 FAULT P-51130, FAULT AA

48730 RIO-CHEM-A PACL DI YN-51130 I-2112 P-51130 REMOTE MODE P-51130, REMOTE MODE AA

48660 RIO-CHEM-A PACL DI YSH-51130 I-2112 P-51130 ENABLED FEEDBACK P-51130, ENABLED FEEDBACK AA

95138 RIO-CHEM-A PACL DI YA-51140 I-2112 P-51140 FAULT P-51140, FAULT AA

95322 RIO-CHEM-A PACL DI YN-51140 I-2112 P-51140 REMOTE MODE P-51140, REMOTE MODE AA

95265 RIO-CHEM-A PACL DI YSH-51140 I-2112 P-51140 ENABLED FEEDBACK P-51140, ENABLED FEEDBACK AA

95218 RIO-CHEM-A PACL DI YA-51150 I-2112 P-51150 FAULT P-51150, FAULT AA

95319 RIO-CHEM-A PACL DI YN-51150 I-2112 P-51150 REMOTE MODE P-51150, REMOTE MODE AA

95237 RIO-CHEM-A PACL DI YSH-51150 I-2112 P-51150 ENABLED FEEDBACK P-51150, ENABLED FEEDBACK AA

74004 RIO-CHEM-A SODIUM HYPOCHLORITE DI LAH-54012 I-2140 LSH-54012 HIGH LEVEL LSH-54012, HIGH LEVEL AA

74007 RIO-CHEM-A SODIUM HYPOCHLORITE DI LAH-54022 I-2140 LSH-54022 HIGH LEVEL LSH-54022, HIGH LEVEL AA

74044 RIO-CHEM-A SODIUM HYPOCHLORITE DI LAH-54032 I-2140 LSH-54030 HIGH LEVEL LSH-54030, HIGH LEVEL AA

73903 RIO-CHEM-A SODIUM HYPOCHLORITE DI LAH-54042 I-2140 LSH-54040 HIGH LEVEL LSH-54040, HIGH LEVEL AA

89611 RIO-CHEM-A SODIUM HYPOCHLORITE DI LAH-54052 I-2140 LSH-54050 HIGH LEVEL LSH-54050, HIGH LEVEL AA

74516 RIO-CHEM-A SODIUM HYPOCHLORITE DI LAH-54101 I-2142 LSH-54101 HIGH LEVEL CONTAINMENT SUMP 1 LSH-54101, HIGH LEVEL CONTAINMENT SUMP 1 AA

74557 RIO-CHEM-A SODIUM HYPOCHLORITE DI FAH-54102 I-2142 FSH-54102 SAFETY SHOWER FLOW FSH-54102, SAFETY SHOWER FLOW AA

156198 RIO-CHEM-A SODIUM HYPOCHLORITE DI LAH-54103 I-2142 LSH-54103 HIGH LEVEL CONTAINMENT SUMP 2 LSH-54103, HIGH LEVEL CONTAINMENT SUMP 2 AA

156413 RIO-CHEM-A SODIUM HYPOCHLORITE DI FAH-54104 I-2142 FSH-54104 SAFETY SHOWER FLOW FSH-54104, SAFETY SHOWER FLOW AA

74694 RIO-CHEM-A SODIUM HYPOCHLORITE DI LAH-54112 I-2142 LSH-54112 HIGH LEVEL LSH-54112, HIGH LEVEL AA

74800 RIO-CHEM-A SODIUM HYPOCHLORITE DI YA-54120 I-2142 P-54120 FAULT P-54120, FAULT AA

74708 RIO-CHEM-A SODIUM HYPOCHLORITE DI YN-54120 I-2142 P-54120 REMOTE MODE P-54120, REMOTE MODE AA

74683 RIO-CHEM-A SODIUM HYPOCHLORITE DI YSH-54120 I-2142 P-54120 ENABLED FEEDBACK P-54120, ENABLED FEEDBACK AA

74809 RIO-CHEM-A SODIUM HYPOCHLORITE DI YA-54130 I-2142 P-54130 FAULT P-54130, FAULT AA

74569 RIO-CHEM-A SODIUM HYPOCHLORITE DI YN-54130 I-2142 P-54130 REMOTE MODE P-54130, REMOTE MODE AA

74740 RIO-CHEM-A SODIUM HYPOCHLORITE DI YSH-54130 I-2142 P-54130 ENABLED FEEDBACK P-54130, ENABLED FEEDBACK AA

133682 RIO-CHEM-A SODIUM HYPOCHLORITE DI YA-54140 I-2142 P-54140 FAULT P-54140, FAULT AA

133678 RIO-CHEM-A SODIUM HYPOCHLORITE DI YN-54140 I-2142 P-54140 REMOTE MODE P-54140, REMOTE MODE AA

133674 RIO-CHEM-A SODIUM HYPOCHLORITE DI YSH-54140 I-2142 P-54140 ENABLED FEEDBACK P-54140, ENABLED FEEDBACK AA

133612 RIO-CHEM-A SODIUM HYPOCHLORITE DI YA-54150 I-2142 P-54150 FAULT P-54150, FAULT AA

133608 RIO-CHEM-A SODIUM HYPOCHLORITE DI YN-54150 I-2142 P-54150 REMOTE MODE P-54150, REMOTE MODE AA

133604 RIO-CHEM-A SODIUM HYPOCHLORITE DI YSH-54150 I-2142 P-54150 ENABLED FEEDBACK P-54150, ENABLED FEEDBACK AA

82813 RIO-CHEM-A SCADA DI XA-70675 I-002 RIO-CHEM-A WATCHDOG FAULT RIO-CHEM-A, WATCHDOG FAULT AA

82789 RIO-CHEM-A SCADA DI XA-70676 I-002 RIO-CHEM-A 120V POWER FAIL RIO-CHEM-A, 120V POWER FAIL AA

82806 RIO-CHEM-A SCADA DI XA-70677 I-002 RIO-CHEM-A UPS FAULT RIO-CHEM-A, UPS FAULT AA

82725 RIO-CHEM-A SCADA DI ZA-70678 I-002 RIO-CHEM-A DOOR OPEN RIO-CHEM-A, DOOR OPEN AA

49176 RIO-CHEM-A PACL DO LAH-51101 I-2110 LSH-51101 HIGH LEVEL LSH-51101, HIGH LEVEL AA

48706 RIO-CHEM-A PACL DO YCH-51120 I-2112 P-51120 ENABLE COMMAND P-51120, ENABLE COMMAND AA

48668 RIO-CHEM-A PACL DO YCH-51130 I-2112 P-51130 ENABLE COMMAND P-51130, ENABLE COMMAND AA

95370 RIO-CHEM-A PACL DO YCH-51140 I-2112 P-51140 ENABLE COMMAND P-51140, ENABLE COMMAND AA

95259 RIO-CHEM-A PACL DO YCH-51150 I-2112 P-51150 ENABLE COMMAND P-51150, ENABLE COMMAND AA

73902 RIO-CHEM-A SODIUM HYPOCHLORITE DO LAH-54101 I-2140 LSH-54101 HIGH LEVEL LSH-54101, HIGH LEVEL AA

74734 RIO-CHEM-A SODIUM HYPOCHLORITE DO YCH-54120 I-2142 P-54120 ENABLE COMMAND P-54120, ENABLE COMMAND AA

74770 RIO-CHEM-A SODIUM HYPOCHLORITE DO YCH-54130 I-2142 P-54130 ENABLE COMMAND P-54130, ENABLE COMMAND AA

133686 RIO-CHEM-A SODIUM HYPOCHLORITE DO YCH-54140 I-2142 P-54140 ENABLE COMMAND P-54140, ENABLE COMMAND AA

133616 RIO-CHEM-A SODIUM HYPOCHLORITE DO YCH-54150 I-2142 P-54150 ENABLE COMMAND P-54150, ENABLE COMMAND AA
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71873 RIO-CHEM-B SODIUM HYDROXIDE AI LI-52011 I-2120 LIT-52011 LEVEL LIT-52011, LEVEL AA

71687 RIO-CHEM-B SODIUM HYDROXIDE AI LI-52021 I-2120 LIT-52021 LEVEL LIT-52021, LEVEL AA

71110 RIO-CHEM-B SODIUM HYDROXIDE AI LI-52111 I-2122 LIT-52111 LEVEL LIT-52111, LEVEL AA

97136 RIO-CHEM-B SODIUM HYDROXIDE AI LI-52116 I-2123 LIT-52116 LEVEL LIT-52116, LEVEL AA

70965 RIO-CHEM-B SODIUM HYDROXIDE AI SI-52120 I-2122 P-52120 SPEED FEEDBACK P-52120, SPEED FEEDBACK AA

71108 RIO-CHEM-B SODIUM HYDROXIDE AI SI-52130 I-2122 P-52130 SPEED FEEDBACK P-52130, SPEED FEEDBACK AA

71195 RIO-CHEM-B SODIUM HYDROXIDE AI SI-52140 I-2122 P-52140 SPEED FEEDBACK P-52140, SPEED FEEDBACK AA

71160 RIO-CHEM-B SODIUM HYDROXIDE AI SI-52150 I-2122 P-52150 SPEED FEEDBACK P-52150, SPEED FEEDBACK AA

94277 RIO-CHEM-B SODIUM HYDROXIDE AI SI-52160 I-2123 P-52160 SPEED FEEDBACK P-52160, SPEED FEEDBACK AA

94305 RIO-CHEM-B SODIUM HYDROXIDE AI SI-52170 I-2123 P-52170 SPEED FEEDBACK P-52170, SPEED FEEDBACK AA

132405 RIO-CHEM-B SODIUM HYDROXIDE AI SI-52180 I-2123 P-52180 SPEED FEEDBACK P-52180, SPEED FEEDBACK AA

132566 RIO-CHEM-B SODIUM HYDROXIDE AI SI-52190 I-2123 P-52190 SPEED FEEDBACK P-52190, SPEED FEEDBACK AA

128430 RIO-CHEM-B FILTER AID POLYMER AI WI-55111 I-2152 WIT-55111 WEIGHT WIT-55111, WEIGHT AA

128426 RIO-CHEM-B FILTER AID POLYMER AI WI-55116 I-2152 WIT-55116 WEIGHT WIT-55116, WEIGHT AA

70901 RIO-CHEM-B SODIUM HYDROXIDE AO SC-52120 I-2122 P-52120 SPEED COMMAND P-52120, SPEED COMMAND AA

70976 RIO-CHEM-B SODIUM HYDROXIDE AO SC-52130 I-2122 P-52130 SPEED COMMAND P-52130, SPEED COMMAND AA

70941 RIO-CHEM-B SODIUM HYDROXIDE AO SC-52140 I-2122 P-52140 SPEED COMMAND P-52140, SPEED COMMAND AA

71084 RIO-CHEM-B SODIUM HYDROXIDE AO SC-52150 I-2122 P-52150 SPEED COMMAND P-52150, SPEED COMMAND AA

94232 RIO-CHEM-B SODIUM HYDROXIDE AO SC-52160 I-2123 P-52160 SPEED COMMAND P-52160, SPEED COMMAND AA

94352 RIO-CHEM-B SODIUM HYDROXIDE AO SC-52170 I-2123 P-52170 SPEED COMMAND P-52170, SPEED COMMAND AA

132409 RIO-CHEM-B SODIUM HYDROXIDE AO SC-52180 I-2123 P-52180 SPEED COMMAND P-52180, SPEED COMMAND AA

132570 RIO-CHEM-B SODIUM HYDROXIDE AO SC-52190 I-2123 P-52190 SPEED COMMAND P-52190, SPEED COMMAND AA

73645 RIO-CHEM-B FILTER AID POLYMER AO SC-55120 I-2152 SKID-55120 SPEED COMMAND SKID-55120, SPEED COMMAND AA

73706 RIO-CHEM-B FILTER AID POLYMER AO SC-55130 I-2152 SKID-55130 SPEED COMMAND SKID-55130, SPEED COMMAND AA

71649 RIO-CHEM-B SODIUM HYDROXIDE DI LAH-52012 I-2120 LSH-52012 HIGH LEVEL LSH-52012, HIGH LEVEL AA

71695 RIO-CHEM-B SODIUM HYDROXIDE DI LAH-52022 I-2120 LSH-52022 HIGH LEVEL LSH-52022, HIGH LEVEL AA

71503 RIO-CHEM-B SODIUM HYDROXIDE DI LAH-52101 I-2122 LSH-52101 HIGH LEVEL LSH-52101, HIGH LEVEL AA

71501 RIO-CHEM-B SODIUM HYDROXIDE DI FAH-52102 I-2122 FSH-52102 SAFETY SHOWER FLOW FSH-52102, SAFETY SHOWER FLOW AA

137122 RIO-CHEM-B MIXING CHANNEL A - DOWNSTREAM DI FAL-52105 I-2122 FSL-52105 LOW FLOW FSL-52105, LOW FLOW AA

137129 RIO-CHEM-B MIXING CHANNEL A - DOWNSTREAM DI FAL-52106 I-2122 FSL-52106 LOW FLOW FSL-52106, LOW FLOW AA

137165 RIO-CHEM-B MIXING CHANNEL A - DOWNSTREAM DI FAL-52107 I-2123 FSL-52107 LOW FLOW FSL-52107, LOW FLOW AA

137171 RIO-CHEM-B MIXING CHANNEL A - DOWNSTREAM DI FAL-52108 I-2123 FSL-52108 LOW FLOW FSL-52108, LOW FLOW AA

71002 RIO-CHEM-B SODIUM HYDROXIDE DI LAH-52112 I-2122 LSH-52112 HIGH LEVEL LSH-52112, HIGH LEVEL AA

97126 RIO-CHEM-B SODIUM HYDROXIDE DI LAH-52117 I-2123 LSH-52117 HIGH LEVEL LSH-52117, HIGH LEVEL AA

71056 RIO-CHEM-B SODIUM HYDROXIDE DI YA-52120 I-2122 P-52120 FAULT P-52120, FAULT AA

70952 RIO-CHEM-B SODIUM HYDROXIDE DI YN-52120 I-2122 P-52120 REMOTE MODE P-52120, REMOTE MODE AA

70903 RIO-CHEM-B SODIUM HYDROXIDE DI YSH-52120 I-2122 P-52120 ENABLED FEEDBACK P-52120, ENABLED FEEDBACK AA

71037 RIO-CHEM-B SODIUM HYDROXIDE DI YA-52130 I-2122 P-52130 FAULT P-52130, FAULT AA

71093 RIO-CHEM-B SODIUM HYDROXIDE DI YN-52130 I-2122 P-52130 REMOTE MODE P-52130, REMOTE MODE AA

71100 RIO-CHEM-B SODIUM HYDROXIDE DI YSH-52130 I-2122 P-52130 ENABLED FEEDBACK P-52130, ENABLED FEEDBACK AA

71184 RIO-CHEM-B SODIUM HYDROXIDE DI YA-52140 I-2122 P-52140 FAULT P-52140, FAULT AA

70988 RIO-CHEM-B SODIUM HYDROXIDE DI YN-52140 I-2122 P-52140 REMOTE MODE P-52140, REMOTE MODE AA

71134 RIO-CHEM-B SODIUM HYDROXIDE DI YSH-52140 I-2122 P-52140 ENABLED FEEDBACK P-52140, ENABLED FEEDBACK AA

71066 RIO-CHEM-B SODIUM HYDROXIDE DI YA-52150 I-2122 P-52150 FAULT P-52150, FAULT AA

71047 RIO-CHEM-B SODIUM HYDROXIDE DI YN-52150 I-2122 P-52150 REMOTE MODE P-52150, REMOTE MODE AA

71024 RIO-CHEM-B SODIUM HYDROXIDE DI YSH-52150 I-2122 P-52150 ENABLED FEEDBACK P-52150, ENABLED FEEDBACK AA

94506 RIO-CHEM-B SODIUM HYDROXIDE DI YA-52160 I-2123 P-52160 FAULT P-52160, FAULT AA

94621 RIO-CHEM-B SODIUM HYDROXIDE DI YN-52160 I-2123 P-52160 REMOTE MODE P-52160, REMOTE MODE AA

94568 RIO-CHEM-B SODIUM HYDROXIDE DI YSH-52160 I-2123 P-52160 ENABLED FEEDBACK P-52160, ENABLED FEEDBACK AA

94309 RIO-CHEM-B SODIUM HYDROXIDE DI YA-52170 I-2123 P-52170 FAULT P-52170, FAULT AA

94676 RIO-CHEM-B SODIUM HYDROXIDE DI YN-52170 I-2123 P-52170 REMOTE MODE P-52170, REMOTE MODE AA

94612 RIO-CHEM-B SODIUM HYDROXIDE DI YSH-52170 I-2123 P-52170 ENABLED FEEDBACK P-52170, ENABLED FEEDBACK AA

132469 RIO-CHEM-B SODIUM HYDROXIDE DI YA-52180 I-2123 P-52180 FAULT P-52180, FAULT AA

132465 RIO-CHEM-B SODIUM HYDROXIDE DI YN-52180 I-2123 P-52180 REMOTE MODE P-52180, REMOTE MODE AA

132526 RIO-CHEM-B SODIUM HYDROXIDE DI YSH-52180 I-2123 P-52180 ENABLED FEEDBACK P-52180, ENABLED FEEDBACK AA

132390 RIO-CHEM-B SODIUM HYDROXIDE DI YA-52190 I-2123 P-52190 FAULT P-52190, FAULT AA

132386 RIO-CHEM-B SODIUM HYDROXIDE DI YN-52190 I-2123 P-52190 REMOTE MODE P-52190, REMOTE MODE AA

132382 RIO-CHEM-B SODIUM HYDROXIDE DI YSH-52190 I-2123 P-52190 ENABLED FEEDBACK P-52190, ENABLED FEEDBACK AA

73681 RIO-CHEM-B FILTER AID POLYMER DI LAH-55101 I-2152 LSH-55101 HIGH LEVEL LSH-55101, HIGH LEVEL AA

73668 RIO-CHEM-B FILTER AID POLYMER DI FAH-55102 I-2152 FSH-55102 SAFETY SHOWER FLOW FSH-55102, SAFETY SHOWER FLOW AA

73660 RIO-CHEM-B FILTER AID POLYMER DI YA-55120 I-2152 SKID-55120 FAULT SKID-55120, FAULT AA

73650 RIO-CHEM-B FILTER AID POLYMER DI YN-55120 I-2152 SKID-55120 REMOTE MODE SKID-55120, REMOTE MODE AA

73759 RIO-CHEM-B FILTER AID POLYMER DI YSH-55120 I-2152 SKID-55120 RUN FEEDBACK SKID-55120, RUN FEEDBACK AA

73617 RIO-CHEM-B FILTER AID POLYMER DI YA-55130 I-2152 SKID-55130 FAULT SKID-55130, FAULT AA

73632 RIO-CHEM-B FILTER AID POLYMER DI YN-55130 I-2152 SKID-55130 REMOTE MODE SKID-55130, REMOTE MODE AA

73717 RIO-CHEM-B FILTER AID POLYMER DI YSH-55130 I-2152 SKID-55130 RUN FEEDBACK SKID-55130, RUN FEEDBACK AA

82768 RIO-CHEM-B SCADA DI XA-70680 I-002 RIO-CHEM-B WATCHDOG FAULT RIO-CHEM-B, WATCHDOG FAULT AA

82710 RIO-CHEM-B SCADA DI XA-70681 I-002 RIO-CHEM-B 120V POWER FAIL RIO-CHEM-B, 120V POWER FAIL AA

82737 RIO-CHEM-B SCADA DI XA-70682 I-002 RIO-CHEM-B UPS FAULT RIO-CHEM-B, UPS FAULT AA

82707 RIO-CHEM-B SCADA DI ZA-70683 I-002 RIO-CHEM-B DOOR OPEN RIO-CHEM-B, DOOR OPEN AA
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71642 RIO-CHEM-B SODIUM HYDROXIDE DO LAH-52101 I-2120 LSH-52101 HIGH LEVEL LSH-52101, HIGH LEVEL AA

71090 RIO-CHEM-B SODIUM HYDROXIDE DO YCH-52120 I-2122 P-52120 ENABLE COMMAND P-52120, ENABLE COMMAND AA

71050 RIO-CHEM-B SODIUM HYDROXIDE DO YCH-52130 I-2122 P-52130 ENABLE COMMAND P-52130, ENABLE COMMAND AA

70915 RIO-CHEM-B SODIUM HYDROXIDE DO YCH-52140 I-2122 P-52140 ENABLE COMMAND P-52140, ENABLE COMMAND AA

71052 RIO-CHEM-B SODIUM HYDROXIDE DO YCH-52150 I-2122 P-52150 ENABLE COMMAND P-52150, ENABLE COMMAND AA

94396 RIO-CHEM-B SODIUM HYDROXIDE DO YCH-52160 I-2123 P-52160 ENABLE COMMAND P-52160, ENABLE COMMAND AA

94505 RIO-CHEM-B SODIUM HYDROXIDE DO YCH-52170 I-2123 P-52170 ENABLE COMMAND P-52170, ENABLE COMMAND AA

132473 RIO-CHEM-B SODIUM HYDROXIDE DO YCH-52180 I-2123 P-52180 ENABLE COMMAND P-52180, ENABLE COMMAND AA

132394 RIO-CHEM-B SODIUM HYDROXIDE DO YCH-52190 I-2123 P-52190 ENABLE COMMAND P-52190, ENABLE COMMAND AA

73652 RIO-CHEM-B FILTER AID POLYMER DO YCH-55120 I-2152 SKID-55120 RUN COMMAND SKID-55120, RUN COMMAND AA

73654 RIO-CHEM-B FILTER AID POLYMER DO YCH-55130 I-2152 SKID-55130 RUN COMMAND SKID-55130, RUN COMMAND AA

72406 RIO-CHEM-C PHOSPHORIC ACID AI LI-53011 I-2130 LIT-53011 LEVEL LIT-53011, LEVEL AA

72501 RIO-CHEM-C PHOSPHORIC ACID AI LI-53021 I-2130 LIT-52021 LEVEL LIT-52021, LEVEL AA

72901 RIO-CHEM-C PHOSPHORIC ACID AI LI-53111 I-2132 LIT-53111 LEVEL LIT-53111, LEVEL AA

72834 RIO-CHEM-C PHOSPHORIC ACID AI SI-53120 I-2132 P-53120 SPEED FEEDBACK P-53120, SPEED FEEDBACK AA

72919 RIO-CHEM-C PHOSPHORIC ACID AI SI-53130 I-2132 P-53130 SPEED FEEDBACK P-53130, SPEED FEEDBACK AA

133261 RIO-CHEM-C PHOSPHORIC ACID AI SI-53140 I-2132 P-53140 SPEED FEEDBACK P-53140, SPEED FEEDBACK AA

133013 RIO-CHEM-C PHOSPHORIC ACID AI SI-53150 I-2132 P-53150 SPEED FEEDBACK P-53150, SPEED FEEDBACK AA

76373 RIO-CHEM-C COAGULATION AID POLYMER AI LI-56011 I-2160 LIT-56011 LEVEL LIT-56011, LEVEL AA

76380 RIO-CHEM-C COAGULATION AID POLYMER AI LI-56021 I-2160 LIT-56021 LEVEL LIT-56021, LEVEL AA

75641 RIO-CHEM-C COAGULATION AID POLYMER AI LI-56111 I-2162 LIT-56111 LEVEL LIT-56111, LEVEL AA

75647 RIO-CHEM-C COAGULATION AID POLYMER AI SI-56120 I-2162 P-56120 SPEED FEEDBACK P-56120, SPEED FEEDBACK AA

75610 RIO-CHEM-C COAGULATION AID POLYMER AI SI-56130 I-2162 P-56130 SPEED FEEDBACK P-56130, SPEED FEEDBACK AA

72931 RIO-CHEM-C PHOSPHORIC ACID AO SC-53120 I-2132 P-53120 SPEED COMMAND P-53120, SPEED COMMAND AA

72913 RIO-CHEM-C PHOSPHORIC ACID AO SC-53130 I-2132 P-53130 SPEED COMMAND P-53130, SPEED COMMAND AA

133265 RIO-CHEM-C PHOSPHORIC ACID AO SC-53140 I-2132 P-53140 SPEED COMMAND P-53140, SPEED COMMAND AA

133017 RIO-CHEM-C PHOSPHORIC ACID AO SC-53150 I-2132 P-53150 SPEED COMMAND P-53150, SPEED COMMAND AA

75715 RIO-CHEM-C COAGULATION AID POLYMER AO SC-56120 I-2162 P-56120 SPEED COMMAND P-56120, SPEED COMMAND AA

75761 RIO-CHEM-C COAGULATION AID POLYMER AO SC-56130 I-2162 P-56130 SPEED COMMAND P-56130, SPEED COMMAND AA

72428 RIO-CHEM-C PHOSPHORIC ACID DI LAH-53012 I-2130 LSH-53012 HIGH LEVEL LSH-53012, HIGH LEVEL AA

72453 RIO-CHEM-C PHOSPHORIC ACID DI LAH-53022 I-2130 LSH-53022 HIGH LEVEL LSH-53022, HIGH LEVEL AA

72802 RIO-CHEM-C PHOSPHORIC ACID DI LAH-53101 I-2132 LSH51101 HIGH LEVEL LSH51101, HIGH LEVEL AA

72952 RIO-CHEM-C PHOSPHORIC ACID DI FAH-53102 I-2132 FSH-51102 SAFETY SHOWER FLOW FSH-51102, SAFETY SHOWER FLOW AA

72896 RIO-CHEM-C PHOSPHORIC ACID DI LAH-53112 I-2132 LSH-53112 HIGH LEVEL LSH-53112, HIGH LEVEL AA

72948 RIO-CHEM-C PHOSPHORIC ACID DI YA-53120 I-2132 P-53120 FAULT P-53120, FAULT AA

72846 RIO-CHEM-C PHOSPHORIC ACID DI YN-53120 I-2132 P-53120 REMOTE MODE P-53120, REMOTE MODE AA

72817 RIO-CHEM-C PHOSPHORIC ACID DI YSH-53120 I-2132 P-53120 ENABLED FEEDBACK P-53120, ENABLED FEEDBACK AA

72887 RIO-CHEM-C PHOSPHORIC ACID DI YA-53130 I-2132 P-53130 FAULT P-53130, FAULT AA

72823 RIO-CHEM-C PHOSPHORIC ACID DI YN-53130 I-2132 P-53130 REMOTE MODE P-53130, REMOTE MODE AA

72839 RIO-CHEM-C PHOSPHORIC ACID DI YSH-53130 I-2132 P-53130 ENABLED FEEDBACK P-53130, ENABLED FEEDBACK AA

133346 RIO-CHEM-C PHOSPHORIC ACID DI YA-53140 I-2132 P-53140 FAULT P-53140, FAULT AA

133342 RIO-CHEM-C PHOSPHORIC ACID DI YN-53140 I-2132 P-53140 REMOTE MODE P-53140, REMOTE MODE AA

133338 RIO-CHEM-C PHOSPHORIC ACID DI YSH-53140 I-2132 P-53140 ENABLED FEEDBACK P-53140, ENABLED FEEDBACK AA

133144 RIO-CHEM-C PHOSPHORIC ACID DI YA-53150 I-2132 P-53150 FAULT P-53150, FAULT AA

133140 RIO-CHEM-C PHOSPHORIC ACID DI YN-53150 I-2132 P-53150 REMOTE MODE P-53150, REMOTE MODE AA

133136 RIO-CHEM-C PHOSPHORIC ACID DI YSH-53150 I-2132 P-53150 ENABLED FEEDBACK P-53150, ENABLED FEEDBACK AA

76359 RIO-CHEM-C COAGULATION AID POLYMER DI LAH-56012 I-2160 LSH-56012 HIGH LEVEL LSH-56012, HIGH LEVEL AA

76325 RIO-CHEM-C COAGULATION AID POLYMER DI LAH-56022 I-2160 LSH-56020 HIGH LEVEL LSH-56020, HIGH LEVEL AA

75676 RIO-CHEM-C COAGULATION AID POLYMER DI LAH-56101 I-2162 LSH-56101 HIGH LEVEL LSH-56101, HIGH LEVEL AA

75837 RIO-CHEM-C COAGULATION AID POLYMER DI FAH-56102 I-2162 FSH-56102 SAFETY SHOWER FLOW FSH-56102, SAFETY SHOWER FLOW AA

75794 RIO-CHEM-C COAGULATION AID POLYMER DI LAH-56112 I-2162 LSH-56112 HIGH LEVEL LSH-56112, HIGH LEVEL AA

75637 RIO-CHEM-C COAGULATION AID POLYMER DI YA-56120 I-2162 P-56120 FAULT P-56120, FAULT AA

75668 RIO-CHEM-C COAGULATION AID POLYMER DI YN-56120 I-2162 P-56120 REMOTE MODE P-56120, REMOTE MODE AA

75849 RIO-CHEM-C COAGULATION AID POLYMER DI YSH-56120 I-2162 P-56120 RUN FEEDBACK P-56120, RUN FEEDBACK AA

75883 RIO-CHEM-C COAGULATION AID POLYMER DI YA-56130 I-2162 P-56130 FAULT P-56130, FAULT AA

75638 RIO-CHEM-C COAGULATION AID POLYMER DI YN-56130 I-2162 P-56130 REMOTE MODE P-56130, REMOTE MODE AA

75751 RIO-CHEM-C COAGULATION AID POLYMER DI YSH-56130 I-2162 P-56130 RUN FEEDBACK P-56130, RUN FEEDBACK AA

98747 RIO-CHEM-C SCADA DI XA-70685 I-002 RIO-CHEM-C WATCHDOG FAULT RIO-CHEM-C, WATCHDOG FAULT AA

98715 RIO-CHEM-C SCADA DI XA-70686 I-002 RIO-CHEM-C 120V POWER FAIL RIO-CHEM-C, 120V POWER FAIL AA

98743 RIO-CHEM-C SCADA DI XA-70687 I-002 RIO-CHEM-C UPS FAULT RIO-CHEM-C, UPS FAULT AA

98732 RIO-CHEM-C SCADA DI ZA-70688 I-002 RIO-CHEM-C DOOR OPEN RIO-CHEM-C, DOOR OPEN AA

72421 RIO-CHEM-C PHOSPHORIC ACID DO LAH-53101 I-2130 LSH-53101 HIGH LEVEL LSH-53101, HIGH LEVEL AA

72945 RIO-CHEM-C PHOSPHORIC ACID DO YCH-53120 I-2132 P-53120 ENABLE COMMAND P-53120, ENABLE COMMAND AA

72859 RIO-CHEM-C PHOSPHORIC ACID DO YCH-53130 I-2132 P-53130 ENABLE COMMAND P-53130, ENABLE COMMAND AA

133237 RIO-CHEM-C PHOSPHORIC ACID DO YCH-53140 I-2132 P-53140 ENABLE COMMAND P-53140, ENABLE COMMAND AA

133148 RIO-CHEM-C PHOSPHORIC ACID DO YCH-53150 I-2132 P-53150 ENABLE COMMAND P-53150, ENABLE COMMAND AA

76437 RIO-CHEM-C COAGULATION AID POLYMER DO LAH-56101 I-2160 LSH-56101 HIGH LEVEL LSH-56101, HIGH LEVEL AA

75873 RIO-CHEM-C COAGULATION AID POLYMER DO YCH-56120 I-2162 P-56120 RUN COMMAND P-56120, RUN COMMAND AA

75661 RIO-CHEM-C COAGULATION AID POLYMER DO YCH-56130 I-2162 P-56130 RUN COMMAND P-56130, RUN COMMAND AA

52816 RIO-DAF-A1 FLOCCULATOR 1 DI YA-20110 I-2020 MOV-20110 FAULT MOV-20110, FAULT AA
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53876 RIO-DAF-A1 FLOCCULATOR 1 DI YN-20110 I-2020 MOV-20110 REMOTE MODE MOV-20110, REMOTE MODE AA

55006 RIO-DAF-A1 FLOCCULATOR 1 DI ZSH-20110 I-2020 MOV-20110 OPEN FEEDBACK MOV-20110, OPEN FEEDBACK AA

54983 RIO-DAF-A1 FLOCCULATOR 1 DI ZSL-20110 I-2020 MOV-20110 CLOSED FEEDBACK MOV-20110, CLOSED FEEDBACK AA

53823 RIO-DAF-A1 FLOCCULATOR 2 DI YA-20210 I-2020 MOV-20210 FAULT MOV-20210, FAULT AA

53096 RIO-DAF-A1 FLOCCULATOR 2 DI YN-20210 I-2020 MOV-20210 REMOTE MODE MOV-20210, REMOTE MODE AA

53155 RIO-DAF-A1 FLOCCULATOR 2 DI ZSH-20210 I-2020 MOV-20210 OPEN FEEDBACK MOV-20210, OPEN FEEDBACK AA

54308 RIO-DAF-A1 FLOCCULATOR 2 DI ZSL-20210 I-2020 MOV-20210 CLOSED FEEDBACK MOV-20210, CLOSED FEEDBACK AA

53858 RIO-DAF-A1 FLOCCULATOR 3 DI YA-20310 I-2020 MOV-20310 FAULT MOV-20310, FAULT AA

54956 RIO-DAF-A1 FLOCCULATOR 3 DI YN-20310 I-2020 MOV-20310 REMOTE MODE MOV-20310, REMOTE MODE AA

54880 RIO-DAF-A1 FLOCCULATOR 3 DI ZSH-20310 I-2020 MOV-20310 OPEN FEEDBACK MOV-20310, OPEN FEEDBACK AA

54439 RIO-DAF-A1 FLOCCULATOR 3 DI ZSL-20310 I-2020 MOV-20310 CLOSED FEEDBACK MOV-20310, CLOSED FEEDBACK AA

53531 RIO-DAF-A1 DAF MODULE 1 DI YA-30110 I-2020 MOV-30110 FAULT MOV-30110, FAULT AA

54264 RIO-DAF-A1 DAF MODULE 1 DI YN-30110 I-2020 MOV-30110 REMOTE MODE MOV-30110, REMOTE MODE AA

53050 RIO-DAF-A1 DAF MODULE 1 DI ZSH-30110 I-2020 MOV-30110 OPEN FEEDBACK MOV-30110, OPEN FEEDBACK AA

54883 RIO-DAF-A1 DAF MODULE 1 DI ZSL-30110 I-2020 MOV-30110 CLOSED FEEDBACK MOV-30110, CLOSED FEEDBACK AA

53271 RIO-DAF-A1 DAF MODULE 1 DI YA-30120 I-2020 MOV-30120 FAULT MOV-30120, FAULT AA

53085 RIO-DAF-A1 DAF MODULE 1 DI YN-30120 I-2020 MOV-30120 REMOTE MODE MOV-30120, REMOTE MODE AA

52928 RIO-DAF-A1 DAF MODULE 1 DI ZSH-30120 I-2020 MOV-30120 OPEN FEEDBACK MOV-30120, OPEN FEEDBACK AA

54228 RIO-DAF-A1 DAF MODULE 1 DI ZSL-30120 I-2020 MOV-30120 CLOSED FEEDBACK MOV-30120, CLOSED FEEDBACK AA

53962 RIO-DAF-A1 DAF MODULE 1 DI YA-30130 I-2020 MOV-30130 FAULT MOV-30130, FAULT AA

54341 RIO-DAF-A1 DAF MODULE 1 DI YN-30130 I-2020 MOV-30130 REMOTE MODE MOV-30130, REMOTE MODE AA

53561 RIO-DAF-A1 DAF MODULE 1 DI ZSH-30130 I-2020 MOV-30130 OPEN FEEDBACK MOV-30130, OPEN FEEDBACK AA

53809 RIO-DAF-A1 DAF MODULE 1 DI ZSL-30130 I-2020 MOV-30130 CLOSED FEEDBACK MOV-30130, CLOSED FEEDBACK AA

54510 RIO-DAF-A1 DAF MODULE 1 DI YA-30140 I-2020 MOV-30140 FAULT MOV-30140, FAULT AA

54096 RIO-DAF-A1 DAF MODULE 1 DI YN-30140 I-2020 MOV-30140 REMOTE MODE MOV-30140, REMOTE MODE AA

54347 RIO-DAF-A1 DAF MODULE 1 DI ZSH-30140 I-2020 MOV-30140 OPEN FEEDBACK MOV-30140, OPEN FEEDBACK AA

53226 RIO-DAF-A1 DAF MODULE 1 DI ZSL-30140 I-2020 MOV-30140 CLOSED FEEDBACK MOV-30140, CLOSED FEEDBACK AA

54154 RIO-DAF-A1 DAF MODULE 1 DI YA-30150 I-2020 MOV-30150 FAULT MOV-30150, FAULT AA

53389 RIO-DAF-A1 DAF MODULE 1 DI YN-30150 I-2020 MOV-30150 REMOTE MODE MOV-30150, REMOTE MODE AA

53013 RIO-DAF-A1 DAF MODULE 1 DI ZSH-30150 I-2020 MOV-30150 OPEN FEEDBACK MOV-30150, OPEN FEEDBACK AA

53758 RIO-DAF-A1 DAF MODULE 1 DI ZSL-30150 I-2020 MOV-30150 CLOSED FEEDBACK MOV-30150, CLOSED FEEDBACK AA

52990 RIO-DAF-A1 DAF MODULE 2 DI YA-30210 I-2020 MOV-30210 FAULT MOV-30210, FAULT AA

53338 RIO-DAF-A1 DAF MODULE 2 DI YN-30210 I-2020 MOV-30210 REMOTE MODE MOV-30210, REMOTE MODE AA

54035 RIO-DAF-A1 DAF MODULE 2 DI ZSH-30210 I-2020 MOV-30210 OPEN FEEDBACK MOV-30210, OPEN FEEDBACK AA

54066 RIO-DAF-A1 DAF MODULE 2 DI ZSL-30210 I-2020 MOV-30210 CLOSED FEEDBACK MOV-30210, CLOSED FEEDBACK AA

53773 RIO-DAF-A1 DAF MODULE 2 DI YA-30220 I-2020 MOV-30220 FAULT MOV-30220, FAULT AA

52782 RIO-DAF-A1 DAF MODULE 2 DI YN-30220 I-2020 MOV-30220 REMOTE MODE MOV-30220, REMOTE MODE AA

53929 RIO-DAF-A1 DAF MODULE 2 DI ZSH-30220 I-2020 MOV-30220 OPEN FEEDBACK MOV-30220, OPEN FEEDBACK AA

54719 RIO-DAF-A1 DAF MODULE 2 DI ZSL-30220 I-2020 MOV-30220 CLOSED FEEDBACK MOV-30220, CLOSED FEEDBACK AA

53492 RIO-DAF-A1 DAF MODULE 2 DI YA-30230 I-2020 MOV-30230 FAULT MOV-30230, FAULT AA

54829 RIO-DAF-A1 DAF MODULE 2 DI YN-30230 I-2020 MOV-30230 REMOTE MODE MOV-30230, REMOTE MODE AA

53183 RIO-DAF-A1 DAF MODULE 2 DI ZSH-30230 I-2020 MOV-30230 OPEN FEEDBACK MOV-30230, OPEN FEEDBACK AA

54130 RIO-DAF-A1 DAF MODULE 2 DI ZSL-30230 I-2020 MOV-30230 CLOSED FEEDBACK MOV-30230, CLOSED FEEDBACK AA

53410 RIO-DAF-A1 DAF MODULE 2 DI YA-30240 I-2020 MOV-30240 FAULT MOV-30240, FAULT AA

53636 RIO-DAF-A1 DAF MODULE 2 DI YN-30240 I-2020 MOV-30240 REMOTE MODE MOV-30240, REMOTE MODE AA

53167 RIO-DAF-A1 DAF MODULE 2 DI ZSH-30240 I-2020 MOV-30240 OPEN FEEDBACK MOV-30240, OPEN FEEDBACK AA

53648 RIO-DAF-A1 DAF MODULE 2 DI ZSL-30240 I-2020 MOV-30240 CLOSED FEEDBACK MOV-30240, CLOSED FEEDBACK AA

54683 RIO-DAF-A1 DAF MODULE 2 DI YA-30250 I-2020 MOV-30250 FAULT MOV-30250, FAULT AA

53052 RIO-DAF-A1 DAF MODULE 2 DI YN-30250 I-2020 MOV-30250 REMOTE MODE MOV-30250, REMOTE MODE AA

54257 RIO-DAF-A1 DAF MODULE 2 DI ZSH-30250 I-2020 MOV-30250 OPEN FEEDBACK MOV-30250, OPEN FEEDBACK AA

54432 RIO-DAF-A1 DAF MODULE 2 DI ZSL-30250 I-2020 MOV-30250 CLOSED FEEDBACK MOV-30250, CLOSED FEEDBACK AA

54019 RIO-DAF-A1 DAF MODULE 3 DI YA-30310 I-2020 MOV-30310 FAULT MOV-30310, FAULT AA

52754 RIO-DAF-A1 DAF MODULE 3 DI YN-30310 I-2020 MOV-30310 REMOTE MODE MOV-30310, REMOTE MODE AA

53537 RIO-DAF-A1 DAF MODULE 3 DI ZSH-30310 I-2020 MOV-30310 OPEN FEEDBACK MOV-30310, OPEN FEEDBACK AA

53450 RIO-DAF-A1 DAF MODULE 3 DI ZSL-30310 I-2020 MOV-30310 CLOSED FEEDBACK MOV-30310, CLOSED FEEDBACK AA

53087 RIO-DAF-A1 DAF MODULE 3 DI YA-30320 I-2020 MOV-30320 FAULT MOV-30320, FAULT AA

52836 RIO-DAF-A1 DAF MODULE 3 DI YN-30320 I-2020 MOV-30320 REMOTE MODE MOV-30320, REMOTE MODE AA

53205 RIO-DAF-A1 DAF MODULE 3 DI ZSH-30320 I-2020 MOV-30320 OPEN FEEDBACK MOV-30320, OPEN FEEDBACK AA

53581 RIO-DAF-A1 DAF MODULE 3 DI ZSL-30320 I-2020 MOV-30320 CLOSED FEEDBACK MOV-30320, CLOSED FEEDBACK AA

54966 RIO-DAF-A1 DAF MODULE 3 DI YA-30330 I-2020 MOV-30330 FAULT MOV-30330, FAULT AA

53840 RIO-DAF-A1 DAF MODULE 3 DI YN-30330 I-2020 MOV-30330 REMOTE MODE MOV-30330, REMOTE MODE AA

54563 RIO-DAF-A1 DAF MODULE 3 DI ZSH-30330 I-2020 MOV-30330 OPEN FEEDBACK MOV-30330, OPEN FEEDBACK AA

53036 RIO-DAF-A1 DAF MODULE 3 DI ZSL-30330 I-2020 MOV-30330 CLOSED FEEDBACK MOV-30330, CLOSED FEEDBACK AA

54754 RIO-DAF-A1 DAF MODULE 3 DI YA-30340 I-2020 MOV-30340 FAULT MOV-30340, FAULT AA

52729 RIO-DAF-A1 DAF MODULE 3 DI YN-30340 I-2020 MOV-30340 REMOTE MODE MOV-30340, REMOTE MODE AA

53069 RIO-DAF-A1 DAF MODULE 3 DI ZSH-30340 I-2020 MOV-30340 OPEN FEEDBACK MOV-30340, OPEN FEEDBACK AA

54896 RIO-DAF-A1 DAF MODULE 3 DI ZSL-30340 I-2020 MOV-30340 CLOSED FEEDBACK MOV-30340, CLOSED FEEDBACK AA

53269 RIO-DAF-A1 DAF MODULE 3 DI YA-30350 I-2020 MOV-30350 FAULT MOV-30350, FAULT AA

53960 RIO-DAF-A1 DAF MODULE 3 DI YN-30350 I-2020 MOV-30350 REMOTE MODE MOV-30350, REMOTE MODE AA

54937 RIO-DAF-A1 DAF MODULE 3 DI ZSH-30350 I-2020 MOV-30350 OPEN FEEDBACK MOV-30350, OPEN FEEDBACK AA
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53437 RIO-DAF-A1 DAF MODULE 3 DI ZSL-30350 I-2020 MOV-30350 CLOSED FEEDBACK MOV-30350, CLOSED FEEDBACK AA

82776 RIO-DAF-A1 SCADA DI XA-70615 I-002 RIO-DAF-A1 WATCHDOG FAULT RIO-DAF-A1, WATCHDOG FAULT AA

82719 RIO-DAF-A1 SCADA DI XA-70616 I-002 RIO-DAF-A1 120V POWER FAIL RIO-DAF-A1, 120V POWER FAIL AA

82819 RIO-DAF-A1 SCADA DI XA-70617 I-002 RIO-DAF-A1 UPS FAULT RIO-DAF-A1, UPS FAULT AA

82724 RIO-DAF-A1 SCADA DI ZA-70618 I-002 RIO-DAF-A1 DOOR OPEN RIO-DAF-A1, DOOR OPEN AA

52802 RIO-DAF-A1 FLOCCULATOR 1 DO ZCH-20110 I-2020 MOV-20110 OPEN COMMAND MOV-20110, OPEN COMMAND AA

54744 RIO-DAF-A1 FLOCCULATOR 1 DO ZCL-20110 I-2020 MOV-20110 CLOSE COMMAND MOV-20110, CLOSE COMMAND AA

53681 RIO-DAF-A1 FLOCCULATOR 2 DO ZCH-20210 I-2020 MOV-20210 OPEN COMMAND MOV-20210, OPEN COMMAND AA

53118 RIO-DAF-A1 FLOCCULATOR 2 DO ZCL-20210 I-2020 MOV-20210 CLOSE COMMAND MOV-20210, CLOSE COMMAND AA

53863 RIO-DAF-A1 FLOCCULATOR 3 DO ZCH-20310 I-2020 MOV-20310 OPEN COMMAND MOV-20310, OPEN COMMAND AA

54760 RIO-DAF-A1 FLOCCULATOR 3 DO ZCL-20310 I-2020 MOV-20310 CLOSE COMMAND MOV-20310, CLOSE COMMAND AA

54685 RIO-DAF-A1 DAF MODULE 1 DO ZCH-30110 I-2020 MOV-30110 OPEN COMMAND MOV-30110, OPEN COMMAND AA

52787 RIO-DAF-A1 DAF MODULE 1 DO ZCL-30110 I-2020 MOV-30110 CLOSE COMMAND MOV-30110, CLOSE COMMAND AA

53945 RIO-DAF-A1 DAF MODULE 1 DO ZCH-30120 I-2020 MOV-30120 OPEN COMMAND MOV-30120, OPEN COMMAND AA

53200 RIO-DAF-A1 DAF MODULE 1 DO ZCL-30120 I-2020 MOV-30120 CLOSE COMMAND MOV-30120, CLOSE COMMAND AA

54849 RIO-DAF-A1 DAF MODULE 1 DO ZCH-30130 I-2020 MOV-30130 OPEN COMMAND MOV-30130, OPEN COMMAND AA

53224 RIO-DAF-A1 DAF MODULE 1 DO ZCL-30130 I-2020 MOV-30130 CLOSE COMMAND MOV-30130, CLOSE COMMAND AA

53315 RIO-DAF-A1 DAF MODULE 1 DO ZCH-30140 I-2020 MOV-30140 OPEN COMMAND MOV-30140, OPEN COMMAND AA

52796 RIO-DAF-A1 DAF MODULE 1 DO ZCL-30140 I-2020 MOV-30140 CLOSE COMMAND MOV-30140, CLOSE COMMAND AA

54285 RIO-DAF-A1 DAF MODULE 1 DO ZCH-30150 I-2020 MOV-30150 OPEN COMMAND MOV-30150, OPEN COMMAND AA

52888 RIO-DAF-A1 DAF MODULE 1 DO ZCL-30150 I-2020 MOV-30150 CLOSE COMMAND MOV-30150, CLOSE COMMAND AA

53954 RIO-DAF-A1 DAF MODULE 2 DO ZCH-30210 I-2020 MOV-30210 OPEN COMMAND MOV-30210, OPEN COMMAND AA

54124 RIO-DAF-A1 DAF MODULE 2 DO ZCL-30210 I-2020 MOV-30210 CLOSE COMMAND MOV-30210, CLOSE COMMAND AA

54196 RIO-DAF-A1 DAF MODULE 2 DO ZCH-30220 I-2020 MOV-30220 OPEN COMMAND MOV-30220, OPEN COMMAND AA

53931 RIO-DAF-A1 DAF MODULE 2 DO ZCL-30220 I-2020 MOV-30220 CLOSE COMMAND MOV-30220, CLOSE COMMAND AA

54944 RIO-DAF-A1 DAF MODULE 2 DO ZCH-30230 I-2020 MOV-30230 OPEN COMMAND MOV-30230, OPEN COMMAND AA

54545 RIO-DAF-A1 DAF MODULE 2 DO ZCL-30230 I-2020 MOV-30230 CLOSE COMMAND MOV-30230, CLOSE COMMAND AA

54339 RIO-DAF-A1 DAF MODULE 2 DO ZCH-30240 I-2020 MOV-30240 OPEN COMMAND MOV-30240, OPEN COMMAND AA

54977 RIO-DAF-A1 DAF MODULE 2 DO ZCL-30240 I-2020 MOV-30240 CLOSE COMMAND MOV-30240, CLOSE COMMAND AA

54720 RIO-DAF-A1 DAF MODULE 2 DO ZCH-30250 I-2020 MOV-30250 OPEN COMMAND MOV-30250, OPEN COMMAND AA

54556 RIO-DAF-A1 DAF MODULE 2 DO ZCL-30250 I-2020 MOV-30250 CLOSE COMMAND MOV-30250, CLOSE COMMAND AA

53926 RIO-DAF-A1 DAF MODULE 3 DO ZCH-30310 I-2020 MOV-30310 OPEN COMMAND MOV-30310, OPEN COMMAND AA

53934 RIO-DAF-A1 DAF MODULE 3 DO ZCL-30310 I-2020 MOV-30310 CLOSE COMMAND MOV-30310, CLOSE COMMAND AA

53301 RIO-DAF-A1 DAF MODULE 3 DO ZCH-30320 I-2020 MOV-30320 OPEN COMMAND MOV-30320, OPEN COMMAND AA

54226 RIO-DAF-A1 DAF MODULE 3 DO ZCL-30320 I-2020 MOV-30320 CLOSE COMMAND MOV-30320, CLOSE COMMAND AA

53076 RIO-DAF-A1 DAF MODULE 3 DO ZCH-30330 I-2020 MOV-30330 OPEN COMMAND MOV-30330, OPEN COMMAND AA

53336 RIO-DAF-A1 DAF MODULE 3 DO ZCL-30330 I-2020 MOV-30330 CLOSE COMMAND MOV-30330, CLOSE COMMAND AA

54449 RIO-DAF-A1 DAF MODULE 3 DO ZCH-30340 I-2020 MOV-30340 OPEN COMMAND MOV-30340, OPEN COMMAND AA

53294 RIO-DAF-A1 DAF MODULE 3 DO ZCL-30340 I-2020 MOV-30340 CLOSE COMMAND MOV-30340, CLOSE COMMAND AA

53049 RIO-DAF-A1 DAF MODULE 3 DO ZCH-30350 I-2020 MOV-30350 OPEN COMMAND MOV-30350, OPEN COMMAND AA

53390 RIO-DAF-A1 DAF MODULE 3 DO ZCL-30350 I-2020 MOV-30350 CLOSE COMMAND MOV-30350, CLOSE COMMAND AA

40890 RIO-DAF-A2 RAW WATER AI FI-10111 I-2010 FIT-10111 TRAIN A FLOW FIT-10111, TRAIN A FLOW AA

40608 RIO-DAF-A2 RAW WATER AI ZI-10111 I-2010 FCV-10111 POSITION FEEDBACK FCV-10111, POSITION FEEDBACK AA

109351 RIO-DAF-A2 RAW WATER AI AI-10311 I-2010 AIT-10311 TRUBIDITY AIT-10311, TRUBIDITY AA

109404 RIO-DAF-A2 RAW WATER AI AI-10312 I-2010 AIT-10312 pH AIT-10312, pH AA

157710 RIO-DAF-A2 RAW WATER AI TI-10312 I-2010 AIT-10312 TEMP AIT-10312, TEMP AA

52106 RIO-DAF-A2 MIXED WATER CHANNEL A SAMPLE AI AI-10321 I-2012 AIT-10321 STREAMING CURRENT AIT-10321, STREAMING CURRENT AA

52123 RIO-DAF-A2 MIXED WATER CHANNEL A SAMPLE AI AI-10322 I-2012 AIT-10322 pH AIT-10322, pH AA

157725 RIO-DAF-A2 MIXED WATER CHANNEL A SAMPLE AI TI-10322 I-2012 AIT-10322 TEMP AIT-10322, TEMP AA

52150 RIO-DAF-A2 MIXED WATER CHANNEL B SAMPLE AI AI-10341 I-2012 AIT-10341 STREAMING CURRENT AIT-10341, STREAMING CURRENT AA

36505 RIO-DAF-A2 FLOCCULATOR INLET CHANNEL A AI LI-10411 I-2012 LIT-10411 LEVEL LIT-10411, LEVEL AA

24218 RIO-DAF-A2 TRAIN A CLARIFIED WATER AI LI-30011 I-2020 LIT-30011 LEVEL LIT-30011, LEVEL AA

151201 RIO-DAF-A2 TRAIN A CLARIFIED WATER AI AI-30012 I-2020 AIT-30012 TURBIDITY AIT-30012, TURBIDITY AA

9018 RIO-DAF-A2 DAF RECYCLE AI PI-33053 I-2022 PIT-33053 PRESSURE PIT-33053, PRESSURE AA

46602 RIO-DAF-A2 DAF SATURATOR AI FI-34000 I-2024 FIT-34000 DAF RECYCLE FLOW FIT-34000, DAF RECYCLE FLOW AA

158371 RIO-DAF-A2 DAF SATURATOR AI FI-34009 I-2024 FIT-34009 AIR FLOW FIT-34009, AIR FLOW AA

46327 RIO-DAF-A2 DAF SATURATOR 1 AI LI-34051 I-2024 LIT-34051 LEVEL LIT-34051, LEVEL AA

46385 RIO-DAF-A2 DAF SATURATOR 1 AI ZI-34051 I-2024 LCV-34051 POSITION FEEDBACK LCV-34051, POSITION FEEDBACK AA

46477 RIO-DAF-A2 DAF SATURATOR 1 AI PI-34052 I-2024 PIT-34042 PRESSURE PIT-34042, PRESSURE AA

46490 RIO-DAF-A2 DAF SATURATOR 1 AI ZI-34060 I-2024 MOV-34060 POSITION FEEDBACK MOV-34060, POSITION FEEDBACK AA

47153 RIO-DAF-A2 FLOATED SOLIDS TRANSFER TANK 1 AI LI-35011 I-2026 LIT-35011 LEVEL LIT-35011, LEVEL AA

140346 RIO-DAF-A2 PIPE GALLERY AI FI-46001 I-4011 FIT-46001 FLOW FIT-46001, FLOW AA

140462 RIO-DAF-A2 PIPE GALLERY AI ZI-46001 I-4011 FCV-46001 POSITION FEEDBACK FCV-46001, POSITION FEEDBACK AA

128953 RIO-DAF-A2 WASTE WASHWATER AI PI-46003 I-4010 PIT-46003 PRESSURE PIT-46003, PRESSURE AA

128961 RIO-DAF-A2 WASTE WASHWATER AI AI-46004 I-4010 AIT-46004 TURBIDITY AIT-46004, TURBIDITY AA

140609 RIO-DAF-A2 PIPE GALLERY AI FI-60504 I-4011 FIT-60504 FLOW FIT-60504, FLOW AA

140629 RIO-DAF-A2 PIPE GALLERY AI ZI-60504 I-4011 FCV-60504 POSITION FEEDBACK FCV-60504, POSITION FEEDBACK AA

155233 RIO-DAF-A2 PIPE GALLERY AI AI-60506 I-4011 AIT-60506 TURBIDITY AIT-60506, TURBIDITY AA

40972 RIO-DAF-A2 RAW WATER AO ZC-10111 I-2010 FCV-10111 POSITION COMMAND FCV-10111, POSITION COMMAND AA

46491 RIO-DAF-A2 DAF SATURATOR 1 AO ZC-34051 I-2024 LCV-34051 POSITION COMMAND LCV-34051, POSITION COMMAND AA

2/19/2024 Table 40 61 93 - Part 2 Page 6 West Parish WTP

La
st

 M
od

ifi
ed

: 0
2/

28
/2

02
4 

at
 1

0:
41

A
M

 E
S

T



40 61 93 - Part 2

Input/Output Schedule

Issued for Bids

Key PLC/RIO Process
Signal 

Type
Rack Slot Point I/O TAG

Drawing 

Reference

Associated

Field

Device

Function Service Description I/O List Comment
Furnished 

By

46358 RIO-DAF-A2 DAF SATURATOR 1 AO ZC-34060 I-2024 MOV-34060 POSITION COMMAND MOV-34060, POSITION COMMAND AA

140466 RIO-DAF-A2 PIPE GALLERY AO ZC-46001 I-4011 FCV-46001 POSITION COMMAND FCV-46001, POSITION COMMAND AA

140633 RIO-DAF-A2 PIPE GALLERY AO ZC-60504 I-4011 FCV-60504 POSITION COMMAND FCV-60504, POSITION COMMAND AA

40654 RIO-DAF-A2 RAW WATER DI YA-10110 I-2010 MOV-10110 FAULT MOV-10110, FAULT AA

40769 RIO-DAF-A2 RAW WATER DI YN-10110 I-2010 MOV-10110 REMOTE MODE MOV-10110, REMOTE MODE AA

41111 RIO-DAF-A2 RAW WATER DI ZSH-10110 I-2010 MOV-10110 OPEN FEEDBACK MOV-10110, OPEN FEEDBACK AA

40765 RIO-DAF-A2 RAW WATER DI ZSL-10110 I-2010 MOV-10110 CLOSED FEEDBACK MOV-10110, CLOSED FEEDBACK AA

41045 RIO-DAF-A2 RAW WATER DI YA-10111 I-2010 FCV-10111 FAULT FCV-10111, FAULT AA

40712 RIO-DAF-A2 RAW WATER DI YN-10111 I-2010 FCV-10111 REMOTE MODE FCV-10111, REMOTE MODE AA

105215 RIO-DAF-A2 RAW WATER DI ZSL-10111 I-2010 FCV-10111 CLOSED FEEDBACK FCV-10111, CLOSED FEEDBACK AA

150314 RIO-DAF-A2 MIXING CHANNEL A DI ZSC-10311 I-2012 ZSC-10311 CLOSED FEEDBACK ZSC-10311, CLOSED FEEDBACK AA

150311 RIO-DAF-A2 MIXING CHANNEL A DI ZSO-10311 I-2012 ZSO-10311 OPEN FEEDBACK ZSO-10311, OPEN FEEDBACK AA

150303 RIO-DAF-A2 MIXING CHANNEL A DI ZSC-10313 I-2012 ZSC-10313 CLOSED FEEDBACK ZSC-10313, CLOSED FEEDBACK AA

150301 RIO-DAF-A2 MIXING CHANNEL A DI ZSO-10313 I-2012 ZSO-10313 OPEN FEEDBACK ZSO-10313, OPEN FEEDBACK AA

158302 RIO-DAF-A2 RAW WATER DI FAL-10314 I-2010 FSL-10314 LOW FLOW FSL-10314, LOW FLOW AA

136851 RIO-DAF-A2 MIXING CHANNEL A DI FAL-10316 I-2012 FSL-10316 LOW FLOW FSL-10316, LOW FLOW AA

158294 RIO-DAF-A2 MIXED WATER CHANNEL A SAMPLE DI FAL-10325 I-2012 FSL-10325 LOW FLOW FSL-10325, LOW FLOW AA

53474 RIO-DAF-A2 FLOCCULATOR 4 DI YA-20410 I-2020 MOV-20410 FAULT MOV-20410, FAULT AA

54135 RIO-DAF-A2 FLOCCULATOR 4 DI YN-20410 I-2020 MOV-20410 REMOTE MODE MOV-20410, REMOTE MODE AA

53781 RIO-DAF-A2 FLOCCULATOR 4 DI ZSH-20410 I-2020 MOV-20410 OPEN FEEDBACK MOV-20410, OPEN FEEDBACK AA

53545 RIO-DAF-A2 FLOCCULATOR 4 DI ZSL-20410 I-2020 MOV-20410 CLOSED FEEDBACK MOV-20410, CLOSED FEEDBACK AA

54766 RIO-DAF-A2 FLOCCULATOR 5 DI YA-20510 I-2020 MOV-20510 FAULT MOV-20510, FAULT AA

54700 RIO-DAF-A2 FLOCCULATOR 5 DI YN-20510 I-2020 MOV-20510 REMOTE MODE MOV-20510, REMOTE MODE AA

54813 RIO-DAF-A2 FLOCCULATOR 5 DI ZSH-20510 I-2020 MOV-20510 OPEN FEEDBACK MOV-20510, OPEN FEEDBACK AA

53523 RIO-DAF-A2 FLOCCULATOR 5 DI ZSL-20510 I-2020 MOV-20510 CLOSED FEEDBACK MOV-20510, CLOSED FEEDBACK AA

160680 RIO-DAF-A2 CLARIFIED WATER CHANNEL DI YA-30001 I-2020 MOV-30001 FAULT MOV-30001, FAULT AA

160676 RIO-DAF-A2 CLARIFIED WATER CHANNEL DI YN-30001 I-2020 MOV-30001 REMOTE MODE MOV-30001, REMOTE MODE AA

160640 RIO-DAF-A2 CLARIFIED WATER CHANNEL DI ZSH-30001 I-2020 MOV-30001 OPEN FEEDBACK MOV-30001, OPEN FEEDBACK AA

160672 RIO-DAF-A2 CLARIFIED WATER CHANNEL DI ZSL-30001 I-2020 MOV-30001 CLOSED FEEDBACK MOV-30001, CLOSED FEEDBACK AA

160806 RIO-DAF-A2 CLARIFIED WATER CHANNEL DI YA-30003 I-2020 MOV-30003 FAULT MOV-30003, FAULT AA

160802 RIO-DAF-A2 CLARIFIED WATER CHANNEL DI YN-30003 I-2020 MOV-30003 REMOTE MODE MOV-30003, REMOTE MODE AA

160765 RIO-DAF-A2 CLARIFIED WATER CHANNEL DI ZSH-30003 I-2020 MOV-30003 OPEN FEEDBACK MOV-30003, OPEN FEEDBACK AA

160797 RIO-DAF-A2 CLARIFIED WATER CHANNEL DI ZSL-30003 I-2020 MOV-30003 CLOSED FEEDBACK MOV-30003, CLOSED FEEDBACK AA

158411 RIO-DAF-A2 TRAIN A CLARIFIED WATER DI FAL-30014 I-2020 FSL-30014 LOW FLOW FSL-30014, LOW FLOW AA

54270 RIO-DAF-A2 DAF MODULE 4 DI YA-30410 I-2020 MOV-30410 FAULT MOV-30410, FAULT AA

54808 RIO-DAF-A2 DAF MODULE 4 DI YN-30410 I-2020 MOV-30410 REMOTE MODE MOV-30410, REMOTE MODE AA

54317 RIO-DAF-A2 DAF MODULE 4 DI ZSH-30410 I-2020 MOV-30410 OPEN FEEDBACK MOV-30410, OPEN FEEDBACK AA

53552 RIO-DAF-A2 DAF MODULE 4 DI ZSL-30410 I-2020 MOV-30410 CLOSED FEEDBACK MOV-30410, CLOSED FEEDBACK AA

53003 RIO-DAF-A2 DAF MODULE 4 DI YA-30420 I-2020 MOV-30420 FAULT MOV-30420, FAULT AA

54353 RIO-DAF-A2 DAF MODULE 4 DI YN-30420 I-2020 MOV-30420 REMOTE MODE MOV-30420, REMOTE MODE AA

53505 RIO-DAF-A2 DAF MODULE 4 DI ZSH-30420 I-2020 MOV-30420 OPEN FEEDBACK MOV-30420, OPEN FEEDBACK AA

54787 RIO-DAF-A2 DAF MODULE 4 DI ZSL-30420 I-2020 MOV-30420 CLOSED FEEDBACK MOV-30420, CLOSED FEEDBACK AA

54023 RIO-DAF-A2 DAF MODULE 4 DI YA-30430 I-2020 MOV-30430 FAULT MOV-30430, FAULT AA

53072 RIO-DAF-A2 DAF MODULE 4 DI YN-30430 I-2020 MOV-30430 REMOTE MODE MOV-30430, REMOTE MODE AA

54916 RIO-DAF-A2 DAF MODULE 4 DI ZSH-30430 I-2020 MOV-30430 OPEN FEEDBACK MOV-30430, OPEN FEEDBACK AA

53646 RIO-DAF-A2 DAF MODULE 4 DI ZSL-30430 I-2020 MOV-30430 CLOSED FEEDBACK MOV-30430, CLOSED FEEDBACK AA

53348 RIO-DAF-A2 DAF MODULE 4 DI YA-30440 I-2020 MOV-30440 FAULT MOV-30440, FAULT AA

52812 RIO-DAF-A2 DAF MODULE 4 DI YN-30440 I-2020 MOV-30440 REMOTE MODE MOV-30440, REMOTE MODE AA

52768 RIO-DAF-A2 DAF MODULE 4 DI ZSH-30440 I-2020 MOV-30440 OPEN FEEDBACK MOV-30440, OPEN FEEDBACK AA

54758 RIO-DAF-A2 DAF MODULE 4 DI ZSL-30440 I-2020 MOV-30440 CLOSED FEEDBACK MOV-30440, CLOSED FEEDBACK AA

52732 RIO-DAF-A2 DAF MODULE 4 DI YA-30450 I-2020 MOV-30450 FAULT MOV-30450, FAULT AA

54996 RIO-DAF-A2 DAF MODULE 4 DI YN-30450 I-2020 MOV-30450 REMOTE MODE MOV-30450, REMOTE MODE AA

53546 RIO-DAF-A2 DAF MODULE 4 DI ZSH-30450 I-2020 MOV-30450 OPEN FEEDBACK MOV-30450, OPEN FEEDBACK AA

54728 RIO-DAF-A2 DAF MODULE 4 DI ZSL-30450 I-2020 MOV-30450 CLOSED FEEDBACK MOV-30450, CLOSED FEEDBACK AA

53826 RIO-DAF-A2 DAF MODULE 5 DI YA-30510 I-2020 MOV-30510 FAULT MOV-30510, FAULT AA

52837 RIO-DAF-A2 DAF MODULE 5 DI YN-30510 I-2020 MOV-30510 REMOTE MODE MOV-30510, REMOTE MODE AA

54382 RIO-DAF-A2 DAF MODULE 5 DI ZSH-30510 I-2020 MOV-30510 OPEN FEEDBACK MOV-30510, OPEN FEEDBACK AA

54807 RIO-DAF-A2 DAF MODULE 5 DI ZSL-30510 I-2020 MOV-30510 CLOSED FEEDBACK MOV-30510, CLOSED FEEDBACK AA

53525 RIO-DAF-A2 DAF MODULE 5 DI YA-30520 I-2020 MOV-30520 FAULT MOV-30520, FAULT AA

53670 RIO-DAF-A2 DAF MODULE 5 DI YN-30520 I-2020 MOV-30520 REMOTE MODE MOV-30520, REMOTE MODE AA

53539 RIO-DAF-A2 DAF MODULE 5 DI ZSH-30520 I-2020 MOV-30520 OPEN FEEDBACK MOV-30520, OPEN FEEDBACK AA

53557 RIO-DAF-A2 DAF MODULE 5 DI ZSL-30520 I-2020 MOV-30520 CLOSED FEEDBACK MOV-30520, CLOSED FEEDBACK AA

54963 RIO-DAF-A2 DAF MODULE 5 DI YA-30530 I-2020 MOV-30530 FAULT MOV-30530, FAULT AA

53216 RIO-DAF-A2 DAF MODULE 5 DI YN-30530 I-2020 MOV-30530 REMOTE MODE MOV-30530, REMOTE MODE AA

54231 RIO-DAF-A2 DAF MODULE 5 DI ZSH-30530 I-2020 MOV-30530 OPEN FEEDBACK MOV-30530, OPEN FEEDBACK AA

54943 RIO-DAF-A2 DAF MODULE 5 DI ZSL-30530 I-2020 MOV-30530 CLOSED FEEDBACK MOV-30530, CLOSED FEEDBACK AA

53280 RIO-DAF-A2 DAF MODULE 5 DI YA-30540 I-2020 MOV-30540 FAULT MOV-30540, FAULT AA

53408 RIO-DAF-A2 DAF MODULE 5 DI YN-30540 I-2020 MOV-30540 REMOTE MODE MOV-30540, REMOTE MODE AA

53066 RIO-DAF-A2 DAF MODULE 5 DI ZSH-30540 I-2020 MOV-30540 OPEN FEEDBACK MOV-30540, OPEN FEEDBACK AA

54343 RIO-DAF-A2 DAF MODULE 5 DI ZSL-30540 I-2020 MOV-30540 CLOSED FEEDBACK MOV-30540, CLOSED FEEDBACK AA
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53599 RIO-DAF-A2 DAF MODULE 5 DI YA-30550 I-2020 MOV-30550 FAULT MOV-30550, FAULT AA

53446 RIO-DAF-A2 DAF MODULE 5 DI YN-30550 I-2020 MOV-30550 REMOTE MODE MOV-30550, REMOTE MODE AA

54104 RIO-DAF-A2 DAF MODULE 5 DI ZSH-30550 I-2020 MOV-30550 OPEN FEEDBACK MOV-30550, OPEN FEEDBACK AA

53077 RIO-DAF-A2 DAF MODULE 5 DI ZSL-30550 I-2020 MOV-30550 CLOSED FEEDBACK MOV-30550, CLOSED FEEDBACK AA

9010 RIO-DAF-A2 DAF RECYCLE DI YA-33050 I-2022 STR-33050 FAULT STR-33050, FAULT AA

8980 RIO-DAF-A2 DAF RECYCLE DI YI-33050 I-2022 STR-33050 IN BACKWASH STR-33050, IN BACKWASH AA

146130 RIO-DAF-A2 DAF RECYCLE DI DPAH-33053 I-2022 DPSH-33053 HIGH DIFFERENTIAL PRESSURE DPSH-33053, HIGH DIFFERENTIAL PRESSURE AA

46502 RIO-DAF-A2 AIR FILTER 1 DI DPAH-34003 I-2024 PDSH-34003 HIGH DIFFERENTIAL PRESSURE PDSH-34003, HIGH DIFFERENTIAL PRESSURE AA

46410 RIO-DAF-A2 AIR FILTER 2 DI DPAH-34006 I-2024 PDSH-34006 HIGH DIFFERENTIAL PRESSURE PDSH-34006, HIGH DIFFERENTIAL PRESSURE AA

46562 RIO-DAF-A2 DAF SATURATOR 1 DI YA-34051 I-2024 LCV-34051 FAULT LCV-34051, FAULT AA

46540 RIO-DAF-A2 DAF SATURATOR 1 DI YN-34051 I-2024 LCV-34051 REMOTE MODE LCV-34051, REMOTE MODE AA

46398 RIO-DAF-A2 DAF SATURATOR 1 DI YSH-34051 I-2024 LCV-34051 RUN FEEDBACK LCV-34051, RUN FEEDBACK AA

46613 RIO-DAF-A2 DAF SATURATOR 1 DI YA-34060 I-2024 MOV-34060 FAULT MOV-34060, FAULT AA

46317 RIO-DAF-A2 DAF SATURATOR 1 DI YN-34060 I-2024 MOV-34060 REMOTE MODE MOV-34060, REMOTE MODE AA

46639 RIO-DAF-A2 DAF SATURATOR 1 DI YSH-34060 I-2024 MOV-34060 RUN FEEDBACK MOV-34060, RUN FEEDBACK AA

130010 RIO-DAF-A2 FLOATED SOLIDS TRANSFER TANK 1 DI LAH-35012 I-2026 LSH-35012 HIGH LEVEL LSH-35012, HIGH LEVEL AA

140452 RIO-DAF-A2 PIPE GALLERY DI YA-46001 I-4011 FCV-46001 FAULT FCV-46001, FAULT AA

140448 RIO-DAF-A2 PIPE GALLERY DI YN-46001 I-4011 FCV-46001 REMOTE MODE FCV-46001, REMOTE MODE AA

140490 RIO-DAF-A2 PIPE GALLERY DI ZSL-46001 I-4011 FCV-46001 CLOSED FEEDBACK FCV-46001, CLOSED FEEDBACK AA

140619 RIO-DAF-A2 PIPE GALLERY DI YA-60504 I-4011 FCV-60504 FAULT FCV-60504, FAULT AA

140615 RIO-DAF-A2 PIPE GALLERY DI YN-60504 I-4011 FCV-60504 REMOTE MODE FCV-60504, REMOTE MODE AA

140653 RIO-DAF-A2 PIPE GALLERY DI ZSL-60504 I-4011 FCV-60504 CLOSED FEEDBACK FCV-60504, CLOSED FEEDBACK AA

98759 RIO-DAF-A2 SCADA DI XA-70620 I-002 RIO-DAF-A2 WATCHDOG FAULT RIO-DAF-A2, WATCHDOG FAULT AA

98712 RIO-DAF-A2 SCADA DI XA-70621 I-002 RIO-DAF-A2 120V POWER FAIL RIO-DAF-A2, 120V POWER FAIL AA

98720 RIO-DAF-A2 SCADA DI XA-70622 I-002 RIO-DAF-A2 UPS FAULT RIO-DAF-A2, UPS FAULT AA

98723 RIO-DAF-A2 SCADA DI ZA-70623 I-002 RIO-DAF-A2 DOOR OPEN RIO-DAF-A2, DOOR OPEN AA

40806 RIO-DAF-A2 RAW WATER DO ZCH-10110 I-2010 MOV-10110 OPEN COMMAND MOV-10110, OPEN COMMAND AA

40768 RIO-DAF-A2 RAW WATER DO ZCL-10110 I-2010 MOV-10110 CLOSE COMMAND MOV-10110, CLOSE COMMAND AA

53213 RIO-DAF-A2 FLOCCULATOR 4 DO ZCH-20410 I-2020 MOV-20410 OPEN COMMAND MOV-20410, OPEN COMMAND AA

54749 RIO-DAF-A2 FLOCCULATOR 4 DO ZCL-20410 I-2020 MOV-20410 CLOSE COMMAND MOV-20410, CLOSE COMMAND AA

54642 RIO-DAF-A2 FLOCCULATOR 5 DO ZCH-20510 I-2020 MOV-20510 OPEN COMMAND MOV-20510, OPEN COMMAND AA

54140 RIO-DAF-A2 FLOCCULATOR 5 DO ZCL-20510 I-2020 MOV-20510 CLOSE COMMAND MOV-20510, CLOSE COMMAND AA

160620 RIO-DAF-A2 CLARIFIED WATER CHANNEL DO ZCH-30001 I-2020 MOV-30001 OPEN COMMAND MOV-30001, OPEN COMMAND AA

160636 RIO-DAF-A2 CLARIFIED WATER CHANNEL DO ZCL-30001 I-2020 MOV-30001 CLOSE COMMAND MOV-30001, CLOSE COMMAND AA

160810 RIO-DAF-A2 CLARIFIED WATER CHANNEL DO ZCH-30003 I-2020 MOV-30003 OPEN COMMAND MOV-30003, OPEN COMMAND AA

160761 RIO-DAF-A2 CLARIFIED WATER CHANNEL DO ZCL-30003 I-2020 MOV-30003 CLOSE COMMAND MOV-30003, CLOSE COMMAND AA

53811 RIO-DAF-A2 DAF MODULE 4 DO ZCH-30410 I-2020 MOV-30410 OPEN COMMAND MOV-30410, OPEN COMMAND AA

53285 RIO-DAF-A2 DAF MODULE 4 DO ZCL-30410 I-2020 MOV-30410 CLOSE COMMAND MOV-30410, CLOSE COMMAND AA

52794 RIO-DAF-A2 DAF MODULE 4 DO ZCH-30420 I-2020 MOV-30420 OPEN COMMAND MOV-30420, OPEN COMMAND AA

54164 RIO-DAF-A2 DAF MODULE 4 DO ZCL-30420 I-2020 MOV-30420 CLOSE COMMAND MOV-30420, CLOSE COMMAND AA

54786 RIO-DAF-A2 DAF MODULE 4 DO ZCH-30430 I-2020 MOV-30430 OPEN COMMAND MOV-30430, OPEN COMMAND AA

53674 RIO-DAF-A2 DAF MODULE 4 DO ZCL-30430 I-2020 MOV-30430 CLOSE COMMAND MOV-30430, CLOSE COMMAND AA

54069 RIO-DAF-A2 DAF MODULE 4 DO ZCH-30440 I-2020 MOV-30440 OPEN COMMAND MOV-30440, OPEN COMMAND AA

53238 RIO-DAF-A2 DAF MODULE 4 DO ZCL-30440 I-2020 MOV-30440 CLOSE COMMAND MOV-30440, CLOSE COMMAND AA

54915 RIO-DAF-A2 DAF MODULE 4 DO ZCH-30450 I-2020 MOV-30450 OPEN COMMAND MOV-30450, OPEN COMMAND AA

54659 RIO-DAF-A2 DAF MODULE 4 DO ZCL-30450 I-2020 MOV-30450 CLOSE COMMAND MOV-30450, CLOSE COMMAND AA

54204 RIO-DAF-A2 DAF MODULE 5 DO ZCH-30510 I-2020 MOV-30510 OPEN COMMAND MOV-30510, OPEN COMMAND AA

53231 RIO-DAF-A2 DAF MODULE 5 DO ZCL-30510 I-2020 MOV-30510 CLOSE COMMAND MOV-30510, CLOSE COMMAND AA

54373 RIO-DAF-A2 DAF MODULE 5 DO ZCH-30520 I-2020 MOV-30520 OPEN COMMAND MOV-30520, OPEN COMMAND AA

53736 RIO-DAF-A2 DAF MODULE 5 DO ZCL-30520 I-2020 MOV-30520 CLOSE COMMAND MOV-30520, CLOSE COMMAND AA

53896 RIO-DAF-A2 DAF MODULE 5 DO ZCH-30530 I-2020 MOV-30530 OPEN COMMAND MOV-30530, OPEN COMMAND AA

54186 RIO-DAF-A2 DAF MODULE 5 DO ZCL-30530 I-2020 MOV-30530 CLOSE COMMAND MOV-30530, CLOSE COMMAND AA

53045 RIO-DAF-A2 DAF MODULE 5 DO ZCH-30540 I-2020 MOV-30540 OPEN COMMAND MOV-30540, OPEN COMMAND AA

52773 RIO-DAF-A2 DAF MODULE 5 DO ZCL-30540 I-2020 MOV-30540 CLOSE COMMAND MOV-30540, CLOSE COMMAND AA

52730 RIO-DAF-A2 DAF MODULE 5 DO ZCH-30550 I-2020 MOV-30550 OPEN COMMAND MOV-30550, OPEN COMMAND AA

53651 RIO-DAF-A2 DAF MODULE 5 DO ZCL-30550 I-2020 MOV-30550 CLOSE COMMAND MOV-30550, CLOSE COMMAND AA

46408 RIO-DAF-A2 DAF SATURATOR 1 DO YCH-34051 I-2024 LCV-34051 RUN COMMAND LCV-34051, RUN COMMAND AA

46652 RIO-DAF-A2 DAF SATURATOR 1 DO YCH-34060 I-2024 MOV-34060 RUN COMMAND MOV-34060, RUN COMMAND AA

57854 RIO-DAF-B1 FLOCCULATOR 6 DI YA-20610 I-2020 MOV-20610 FAULT MOV-20610, FAULT AA

57490 RIO-DAF-B1 FLOCCULATOR 6 DI YN-20610 I-2020 MOV-20610 REMOTE MODE MOV-20610, REMOTE MODE AA

58557 RIO-DAF-B1 FLOCCULATOR 6 DI ZSH-20610 I-2020 MOV-20610 OPEN FEEDBACK MOV-20610, OPEN FEEDBACK AA

57588 RIO-DAF-B1 FLOCCULATOR 6 DI ZSL-20610 I-2020 MOV-20610 CLOSED FEEDBACK MOV-20610, CLOSED FEEDBACK AA

57114 RIO-DAF-B1 FLOCCULATOR 7 DI YA-20710 I-2020 MOV-20710 FAULT MOV-20710, FAULT AA

57055 RIO-DAF-B1 FLOCCULATOR 7 DI YN-20710 I-2020 MOV-20710 REMOTE MODE MOV-20710, REMOTE MODE AA

57788 RIO-DAF-B1 FLOCCULATOR 7 DI ZSH-20710 I-2020 MOV-20710 OPEN FEEDBACK MOV-20710, OPEN FEEDBACK AA

57135 RIO-DAF-B1 FLOCCULATOR 7 DI ZSL-20710 I-2020 MOV-20710 CLOSED FEEDBACK MOV-20710, CLOSED FEEDBACK AA

57090 RIO-DAF-B1 FLOCCULATOR 8 DI YA-20810 I-2020 MOV-20810 FAULT MOV-20810, FAULT AA

57044 RIO-DAF-B1 FLOCCULATOR 8 DI YN-20810 I-2020 MOV-20810 REMOTE MODE MOV-20810, REMOTE MODE AA

58707 RIO-DAF-B1 FLOCCULATOR 8 DI ZSH-20810 I-2020 MOV-20810 OPEN FEEDBACK MOV-20810, OPEN FEEDBACK AA

57670 RIO-DAF-B1 FLOCCULATOR 8 DI ZSL-20810 I-2020 MOV-20810 CLOSED FEEDBACK MOV-20810, CLOSED FEEDBACK AA
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58080 RIO-DAF-B1 DAF MODULE 6 DI YA-30610 I-2020 MOV-30610 FAULT MOV-30610, FAULT AA

57107 RIO-DAF-B1 DAF MODULE 6 DI YN-30610 I-2020 MOV-30610 REMOTE MODE MOV-30610, REMOTE MODE AA

58976 RIO-DAF-B1 DAF MODULE 6 DI ZSH-30610 I-2020 MOV-30610 OPEN FEEDBACK MOV-30610, OPEN FEEDBACK AA

58979 RIO-DAF-B1 DAF MODULE 6 DI ZSL-30610 I-2020 MOV-30610 CLOSED FEEDBACK MOV-30610, CLOSED FEEDBACK AA

58266 RIO-DAF-B1 DAF MODULE 6 DI YA-30620 I-2020 MOV-30620 FAULT MOV-30620, FAULT AA

58837 RIO-DAF-B1 DAF MODULE 6 DI YN-30620 I-2020 MOV-30620 REMOTE MODE MOV-30620, REMOTE MODE AA

58200 RIO-DAF-B1 DAF MODULE 6 DI ZSH-30620 I-2020 MOV-30620 OPEN FEEDBACK MOV-30620, OPEN FEEDBACK AA

58144 RIO-DAF-B1 DAF MODULE 6 DI ZSL-30620 I-2020 MOV-30620 CLOSED FEEDBACK MOV-30620, CLOSED FEEDBACK AA

57353 RIO-DAF-B1 DAF MODULE 6 DI YA-30630 I-2020 MOV-30630 FAULT MOV-30630, FAULT AA

57486 RIO-DAF-B1 DAF MODULE 6 DI YN-30630 I-2020 MOV-30630 REMOTE MODE MOV-30630, REMOTE MODE AA

59155 RIO-DAF-B1 DAF MODULE 6 DI ZSH-30630 I-2020 MOV-30630 OPEN FEEDBACK MOV-30630, OPEN FEEDBACK AA

57975 RIO-DAF-B1 DAF MODULE 6 DI ZSL-30630 I-2020 MOV-30630 CLOSED FEEDBACK MOV-30630, CLOSED FEEDBACK AA

58648 RIO-DAF-B1 DAF MODULE 6 DI YA-30640 I-2020 MOV-30640 FAULT MOV-30640, FAULT AA

58652 RIO-DAF-B1 DAF MODULE 6 DI YN-30640 I-2020 MOV-30640 REMOTE MODE MOV-30640, REMOTE MODE AA

57553 RIO-DAF-B1 DAF MODULE 6 DI ZSH-30640 I-2020 MOV-30640 OPEN FEEDBACK MOV-30640, OPEN FEEDBACK AA

58447 RIO-DAF-B1 DAF MODULE 6 DI ZSL-30640 I-2020 MOV-30640 CLOSED FEEDBACK MOV-30640, CLOSED FEEDBACK AA

57591 RIO-DAF-B1 DAF MODULE 6 DI YA-30650 I-2020 MOV-30650 FAULT MOV-30650, FAULT AA

58690 RIO-DAF-B1 DAF MODULE 6 DI YN-30650 I-2020 MOV-30650 REMOTE MODE MOV-30650, REMOTE MODE AA

57441 RIO-DAF-B1 DAF MODULE 6 DI ZSH-30650 I-2020 MOV-30650 OPEN FEEDBACK MOV-30650, OPEN FEEDBACK AA

57573 RIO-DAF-B1 DAF MODULE 6 DI ZSL-30650 I-2020 MOV-30650 CLOSED FEEDBACK MOV-30650, CLOSED FEEDBACK AA

57796 RIO-DAF-B1 DAF MODULE 7 DI YA-30710 I-2020 MOV-30710 FAULT MOV-30710, FAULT AA

57928 RIO-DAF-B1 DAF MODULE 7 DI YN-30710 I-2020 MOV-30710 REMOTE MODE MOV-30710, REMOTE MODE AA

57073 RIO-DAF-B1 DAF MODULE 7 DI ZSH-30710 I-2020 MOV-30710 OPEN FEEDBACK MOV-30710, OPEN FEEDBACK AA

58897 RIO-DAF-B1 DAF MODULE 7 DI ZSL-30710 I-2020 MOV-30710 CLOSED FEEDBACK MOV-30710, CLOSED FEEDBACK AA

58276 RIO-DAF-B1 DAF MODULE 7 DI YA-30720 I-2020 MOV-30720 FAULT MOV-30720, FAULT AA

58548 RIO-DAF-B1 DAF MODULE 7 DI YN-30720 I-2020 MOV-30720 REMOTE MODE MOV-30720, REMOTE MODE AA

58813 RIO-DAF-B1 DAF MODULE 7 DI ZSH-30720 I-2020 MOV-30720 OPEN FEEDBACK MOV-30720, OPEN FEEDBACK AA

57942 RIO-DAF-B1 DAF MODULE 7 DI ZSL-30720 I-2020 MOV-30720 CLOSED FEEDBACK MOV-30720, CLOSED FEEDBACK AA

57907 RIO-DAF-B1 DAF MODULE 7 DI YA-30730 I-2020 MOV-30730 FAULT MOV-30730, FAULT AA

57320 RIO-DAF-B1 DAF MODULE 7 DI YN-30730 I-2020 MOV-30730 REMOTE MODE MOV-30730, REMOTE MODE AA

57078 RIO-DAF-B1 DAF MODULE 7 DI ZSH-30730 I-2020 MOV-30730 OPEN FEEDBACK MOV-30730, OPEN FEEDBACK AA

58841 RIO-DAF-B1 DAF MODULE 7 DI ZSL-30730 I-2020 MOV-30730 CLOSED FEEDBACK MOV-30730, CLOSED FEEDBACK AA

58668 RIO-DAF-B1 DAF MODULE 7 DI YA-30740 I-2020 MOV-30740 FAULT MOV-30740, FAULT AA

57795 RIO-DAF-B1 DAF MODULE 7 DI YN-30740 I-2020 MOV-30740 REMOTE MODE MOV-30740, REMOTE MODE AA

58825 RIO-DAF-B1 DAF MODULE 7 DI ZSH-30740 I-2020 MOV-30740 OPEN FEEDBACK MOV-30740, OPEN FEEDBACK AA

57969 RIO-DAF-B1 DAF MODULE 7 DI ZSL-30740 I-2020 MOV-30740 CLOSED FEEDBACK MOV-30740, CLOSED FEEDBACK AA

58562 RIO-DAF-B1 DAF MODULE 7 DI YA-30750 I-2020 MOV-30750 FAULT MOV-30750, FAULT AA

57850 RIO-DAF-B1 DAF MODULE 7 DI YN-30750 I-2020 MOV-30750 REMOTE MODE MOV-30750, REMOTE MODE AA

57161 RIO-DAF-B1 DAF MODULE 7 DI ZSH-30750 I-2020 MOV-30750 OPEN FEEDBACK MOV-30750, OPEN FEEDBACK AA

58946 RIO-DAF-B1 DAF MODULE 7 DI ZSL-30750 I-2020 MOV-30750 CLOSED FEEDBACK MOV-30750, CLOSED FEEDBACK AA

58024 RIO-DAF-B1 DAF MODULE 8 DI YA-30810 I-2020 MOV-30810 FAULT MOV-30810, FAULT AA

57297 RIO-DAF-B1 DAF MODULE 8 DI YN-30810 I-2020 MOV-30810 REMOTE MODE MOV-30810, REMOTE MODE AA

57266 RIO-DAF-B1 DAF MODULE 8 DI ZSH-30810 I-2020 MOV-30810 OPEN FEEDBACK MOV-30810, OPEN FEEDBACK AA

57676 RIO-DAF-B1 DAF MODULE 8 DI ZSL-30810 I-2020 MOV-30810 CLOSED FEEDBACK MOV-30810, CLOSED FEEDBACK AA

58149 RIO-DAF-B1 DAF MODULE 8 DI YA-30820 I-2020 MOV-30820 FAULT MOV-30820, FAULT AA

58714 RIO-DAF-B1 DAF MODULE 8 DI YN-30820 I-2020 MOV-30820 REMOTE MODE MOV-30820, REMOTE MODE AA

58777 RIO-DAF-B1 DAF MODULE 8 DI ZSH-30820 I-2020 MOV-30820 OPEN FEEDBACK MOV-30820, OPEN FEEDBACK AA

59159 RIO-DAF-B1 DAF MODULE 8 DI ZSL-30820 I-2020 MOV-30820 CLOSED FEEDBACK MOV-30820, CLOSED FEEDBACK AA

58723 RIO-DAF-B1 DAF MODULE 8 DI YA-30830 I-2020 MOV-30830 FAULT MOV-30830, FAULT AA

57231 RIO-DAF-B1 DAF MODULE 8 DI YN-30830 I-2020 MOV-30830 REMOTE MODE MOV-30830, REMOTE MODE AA

58704 RIO-DAF-B1 DAF MODULE 8 DI ZSH-30830 I-2020 MOV-30830 OPEN FEEDBACK MOV-30830, OPEN FEEDBACK AA

57206 RIO-DAF-B1 DAF MODULE 8 DI ZSL-30830 I-2020 MOV-30830 CLOSED FEEDBACK MOV-30830, CLOSED FEEDBACK AA

58873 RIO-DAF-B1 DAF MODULE 8 DI YA-30840 I-2020 MOV-30840 FAULT MOV-30840, FAULT AA

58971 RIO-DAF-B1 DAF MODULE 8 DI YN-30840 I-2020 MOV-30840 REMOTE MODE MOV-30840, REMOTE MODE AA

57545 RIO-DAF-B1 DAF MODULE 8 DI ZSH-30840 I-2020 MOV-30840 OPEN FEEDBACK MOV-30840, OPEN FEEDBACK AA

57894 RIO-DAF-B1 DAF MODULE 8 DI ZSL-30840 I-2020 MOV-30840 CLOSED FEEDBACK MOV-30840, CLOSED FEEDBACK AA

58349 RIO-DAF-B1 DAF MODULE 8 DI YA-30850 I-2020 MOV-30850 FAULT MOV-30850, FAULT AA

58554 RIO-DAF-B1 DAF MODULE 8 DI YN-30850 I-2020 MOV-30850 REMOTE MODE MOV-30850, REMOTE MODE AA

57906 RIO-DAF-B1 DAF MODULE 8 DI ZSH-30850 I-2020 MOV-30850 OPEN FEEDBACK MOV-30850, OPEN FEEDBACK AA

58995 RIO-DAF-B1 DAF MODULE 8 DI ZSL-30850 I-2020 MOV-30850 CLOSED FEEDBACK MOV-30850, CLOSED FEEDBACK AA

82778 RIO-DAF-B1 SCADA DI XA-70645 I-002 RIO-DAF-B1 WATCHDOG FAULT RIO-DAF-B1, WATCHDOG FAULT AA

82717 RIO-DAF-B1 SCADA DI XA-70646 I-002 RIO-DAF-B1 120V POWER FAIL RIO-DAF-B1, 120V POWER FAIL AA

82716 RIO-DAF-B1 SCADA DI XA-70647 I-002 RIO-DAF-B1 UPS FAULT RIO-DAF-B1, UPS FAULT AA

82785 RIO-DAF-B1 SCADA DI ZA-70648 I-002 RIO-DAF-B1 DOOR OPEN RIO-DAF-B1, DOOR OPEN AA

58846 RIO-DAF-B1 FLOCCULATOR 6 DO ZCH-20610 I-2020 MOV-20610 OPEN COMMAND MOV-20610, OPEN COMMAND AA

58684 RIO-DAF-B1 FLOCCULATOR 6 DO ZCL-20610 I-2020 MOV-20610 CLOSE COMMAND MOV-20610, CLOSE COMMAND AA

57501 RIO-DAF-B1 FLOCCULATOR 7 DO ZCH-20710 I-2020 MOV-20710 OPEN COMMAND MOV-20710, OPEN COMMAND AA

58498 RIO-DAF-B1 FLOCCULATOR 7 DO ZCL-20710 I-2020 MOV-20710 CLOSE COMMAND MOV-20710, CLOSE COMMAND AA

57008 RIO-DAF-B1 FLOCCULATOR 8 DO ZCH-20810 I-2020 MOV-20810 OPEN COMMAND MOV-20810, OPEN COMMAND AA

58631 RIO-DAF-B1 FLOCCULATOR 8 DO ZCL-20810 I-2020 MOV-20810 CLOSE COMMAND MOV-20810, CLOSE COMMAND AA
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58380 RIO-DAF-B1 DAF MODULE 6 DO ZCH-30610 I-2020 MOV-30610 OPEN COMMAND MOV-30610, OPEN COMMAND AA

58579 RIO-DAF-B1 DAF MODULE 6 DO ZCL-30610 I-2020 MOV-30610 CLOSE COMMAND MOV-30610, CLOSE COMMAND AA

57702 RIO-DAF-B1 DAF MODULE 6 DO ZCH-30620 I-2020 MOV-30620 OPEN COMMAND MOV-30620, OPEN COMMAND AA

58881 RIO-DAF-B1 DAF MODULE 6 DO ZCL-30620 I-2020 MOV-30620 CLOSE COMMAND MOV-30620, CLOSE COMMAND AA

58507 RIO-DAF-B1 DAF MODULE 6 DO ZCH-30630 I-2020 MOV-30630 OPEN COMMAND MOV-30630, OPEN COMMAND AA

58237 RIO-DAF-B1 DAF MODULE 6 DO ZCL-30630 I-2020 MOV-30630 CLOSE COMMAND MOV-30630, CLOSE COMMAND AA

58351 RIO-DAF-B1 DAF MODULE 6 DO ZCH-30640 I-2020 MOV-30640 OPEN COMMAND MOV-30640, OPEN COMMAND AA

58563 RIO-DAF-B1 DAF MODULE 6 DO ZCL-30640 I-2020 MOV-30640 CLOSE COMMAND MOV-30640, CLOSE COMMAND AA

57509 RIO-DAF-B1 DAF MODULE 6 DO ZCH-30650 I-2020 MOV-30650 OPEN COMMAND MOV-30650, OPEN COMMAND AA

57072 RIO-DAF-B1 DAF MODULE 6 DO ZCL-30650 I-2020 MOV-30650 CLOSE COMMAND MOV-30650, CLOSE COMMAND AA

59027 RIO-DAF-B1 DAF MODULE 7 DO ZCH-30710 I-2020 MOV-30710 OPEN COMMAND MOV-30710, OPEN COMMAND AA

58909 RIO-DAF-B1 DAF MODULE 7 DO ZCL-30710 I-2020 MOV-30710 CLOSE COMMAND MOV-30710, CLOSE COMMAND AA

57687 RIO-DAF-B1 DAF MODULE 7 DO ZCH-30720 I-2020 MOV-30720 OPEN COMMAND MOV-30720, OPEN COMMAND AA

57403 RIO-DAF-B1 DAF MODULE 7 DO ZCL-30720 I-2020 MOV-30720 CLOSE COMMAND MOV-30720, CLOSE COMMAND AA

58538 RIO-DAF-B1 DAF MODULE 7 DO ZCH-30730 I-2020 MOV-30730 OPEN COMMAND MOV-30730, OPEN COMMAND AA

58601 RIO-DAF-B1 DAF MODULE 7 DO ZCL-30730 I-2020 MOV-30730 CLOSE COMMAND MOV-30730, CLOSE COMMAND AA

57529 RIO-DAF-B1 DAF MODULE 7 DO ZCH-30740 I-2020 MOV-30740 OPEN COMMAND MOV-30740, OPEN COMMAND AA

58443 RIO-DAF-B1 DAF MODULE 7 DO ZCL-30740 I-2020 MOV-30740 CLOSE COMMAND MOV-30740, CLOSE COMMAND AA

58722 RIO-DAF-B1 DAF MODULE 7 DO ZCH-30750 I-2020 MOV-30750 OPEN COMMAND MOV-30750, OPEN COMMAND AA

57917 RIO-DAF-B1 DAF MODULE 7 DO ZCL-30750 I-2020 MOV-30750 CLOSE COMMAND MOV-30750, CLOSE COMMAND AA

58161 RIO-DAF-B1 DAF MODULE 8 DO ZCH-30810 I-2020 MOV-30810 OPEN COMMAND MOV-30810, OPEN COMMAND AA

58670 RIO-DAF-B1 DAF MODULE 8 DO ZCL-30810 I-2020 MOV-30810 CLOSE COMMAND MOV-30810, CLOSE COMMAND AA

58298 RIO-DAF-B1 DAF MODULE 8 DO ZCH-30820 I-2020 MOV-30820 OPEN COMMAND MOV-30820, OPEN COMMAND AA

58233 RIO-DAF-B1 DAF MODULE 8 DO ZCL-30820 I-2020 MOV-30820 CLOSE COMMAND MOV-30820, CLOSE COMMAND AA

58822 RIO-DAF-B1 DAF MODULE 8 DO ZCH-30830 I-2020 MOV-30830 OPEN COMMAND MOV-30830, OPEN COMMAND AA

58058 RIO-DAF-B1 DAF MODULE 8 DO ZCL-30830 I-2020 MOV-30830 CLOSE COMMAND MOV-30830, CLOSE COMMAND AA

58926 RIO-DAF-B1 DAF MODULE 8 DO ZCH-30840 I-2020 MOV-30840 OPEN COMMAND MOV-30840, OPEN COMMAND AA

59099 RIO-DAF-B1 DAF MODULE 8 DO ZCL-30840 I-2020 MOV-30840 CLOSE COMMAND MOV-30840, CLOSE COMMAND AA

58669 RIO-DAF-B1 DAF MODULE 8 DO ZCH-30850 I-2020 MOV-30850 OPEN COMMAND MOV-30850, OPEN COMMAND AA

57258 RIO-DAF-B1 DAF MODULE 8 DO ZCL-30850 I-2020 MOV-30850 CLOSE COMMAND MOV-30850, CLOSE COMMAND AA

40772 RIO-DAF-B2 RAW WATER AI FI-10121 I-2010 FIT-10121 TRAIN B FLOW FIT-10121, TRAIN B FLOW AA

41055 RIO-DAF-B2 RAW WATER AI ZI-10121 I-2010 FCV-10121 POSITION FEEDBACK FCV-10121, POSITION FEEDBACK AA

109349 RIO-DAF-B2 RAW WATER AI AI-10331 I-2010 AIT-10331 TURBIDITY AIT-10331, TURBIDITY AA

109367 RIO-DAF-B2 RAW WATER AI AI-10332 I-2010 AIT-10332 pH AIT-10332, pH AA

157703 RIO-DAF-B2 RAW WATER AI TI-10332 I-2010 AIT-10332 TEMP AIT-10332, TEMP AA

52145 RIO-DAF-B2 MIXED WATER CHANNEL B SAMPLE AI AI-10342 I-2012 AIT-10342 pH AIT-10342, pH AA

157736 RIO-DAF-B2 MIXED WATER CHANNEL B SAMPLE AI TI-10342 I-2012 AIT-10342 TEMP AIT-10342, TEMP AA

45602 RIO-DAF-B2 FLOCCULATOR INLET CHANNEL B AI LI-10421 I-2012 LIT-10421 LEVEL LIT-10421, LEVEL AA

37856 RIO-DAF-B2 TRAIN B CLARIFIED WATER AI LI-30021 I-2020 LIT-30021 LEVEL LIT-30021, LEVEL AA

151207 RIO-DAF-B2 TRAIN B CLARIFIED WATER AI AI-30022 I-2020 AIT-30022 TURBIDITY AIT-30022, TURBIDITY AA

46432 RIO-DAF-B2 DAF SATURATOR 2 AI LI-34081 I-2024 LIT-34081 LEVEL LIT-34081, LEVEL AA

46441 RIO-DAF-B2 DAF SATURATOR 2 AI ZI-34081 I-2024 LCV-34081 POSITION FEEDBACK LCV-34081, POSITION FEEDBACK AA

46593 RIO-DAF-B2 DAF SATURATOR 2 AI PI-34082 I-2024 PIT-34082 PRESSURE PIT-34082, PRESSURE AA

46575 RIO-DAF-B2 DAF SATURATOR 2 AI ZI-34090 I-2024 MOV-34090 POSITION FEEDBACK MOV-34090, POSITION FEEDBACK AA

47177 RIO-DAF-B2 FLOATED SOLIDS TRANSFER TANK 2 AI LI-35051 I-2026 LIT-35051 LEVEL LIT-35051, LEVEL AA

140574 RIO-DAF-B2 PIPE GALLERY AI FI-46002 I-4011 FIT-46002 FLOW FIT-46002, FLOW AA

140570 RIO-DAF-B2 PIPE GALLERY AI ZI-46002 I-4011 FCV-46002 POSITION FEEDBACK FCV-46002, POSITION FEEDBACK AA

140813 RIO-DAF-B2 PIPE GALLERY AI FI-60505 I-4011 FIT-60505 FLOW FIT-60505, FLOW AA

140774 RIO-DAF-B2 PIPE GALLERY AI ZI-60505 I-4011 FCV-60505 POSITION FEEDBACK FCV-60505, POSITION FEEDBACK AA

41009 RIO-DAF-B2 RAW WATER AO ZC-10121 I-2010 FCV-10121 POSITION COMMAND FCV-10121, POSITION COMMAND AA

46307 RIO-DAF-B2 DAF SATURATOR 2 AO ZC-34081 I-2024 LCV-34081 POSITION COMMAND LCV-34081, POSITION COMMAND AA

46558 RIO-DAF-B2 DAF SATURATOR 2 AO ZC-34090 I-2024 MOV-34090 POSITION COMMAND MOV-34090, POSITION COMMAND AA

140522 RIO-DAF-B2 PIPE GALLERY AO ZC-46002 I-4011 FCV-46002 POSITION COMMAND FCV-46002, POSITION COMMAND AA

140778 RIO-DAF-B2 PIPE GALLERY AO ZC-60505 I-4011 FCV-60505 POSITION COMMAND FCV-60505, POSITION COMMAND AA

40616 RIO-DAF-B2 RAW WATER DI YA-10120 I-2010 MOV-10120 FAULT MOV-10120, FAULT AA

40855 RIO-DAF-B2 RAW WATER DI YN-10120 I-2010 MOV-10120 REMOTE MODE MOV-10120, REMOTE MODE AA

40952 RIO-DAF-B2 RAW WATER DI ZSH-10120 I-2010 MOV-10120 OPEN FEEDBACK MOV-10120, OPEN FEEDBACK AA

40618 RIO-DAF-B2 RAW WATER DI ZSL-10120 I-2010 MOV-10120 CLOSED FEEDBACK MOV-10120, CLOSED FEEDBACK AA

40632 RIO-DAF-B2 RAW WATER DI YA-10121 I-2010 FCV-10121 FAULT FCV-10121, FAULT AA

40630 RIO-DAF-B2 RAW WATER DI YN-10121 I-2010 FCV-10121 REMOTE MODE FCV-10121, REMOTE MODE AA

105217 RIO-DAF-B2 RAW WATER DI ZSL-10121 I-2010 FCV-10121 CLOSED FEEDBACK FCV-10121, CLOSED FEEDBACK AA

150319 RIO-DAF-B2 MIXING CHANNEL B DI ZSC-10312 I-2012 ZSC-10312 CLOSED FEEDBACK ZSC-10312, CLOSED FEEDBACK AA

150317 RIO-DAF-B2 MIXING CHANNEL B DI ZSO-10312 I-2012 ZSO-10312 OPEN FEEDBACK ZSO-10312, OPEN FEEDBACK AA

150308 RIO-DAF-B2 MIXING CHANNEL B DI ZSC-10314 I-2012 ZSC-10314 CLOSED FEEDBACK ZSC-10314, CLOSED FEEDBACK AA

150305 RIO-DAF-B2 MIXING CHANNEL B DI ZSO-10314 I-2012 ZSO-10314 OPEN FEEDBACK ZSO-10314, OPEN FEEDBACK AA

136854 RIO-DAF-B2 MIXING CHANNEL B DI FAL-10317 I-2012 FSL-10317 LOW FLOW FSL-10317, LOW FLOW AA

158305 RIO-DAF-B2 RAW WATER DI FAL-10334 I-2010 FSL-10334 LOW FLOW FSL-10334, LOW FLOW AA

158291 RIO-DAF-B2 MIXED WATER CHANNEL B SAMPLE DI FAL-10345 I-2012 FSL-10345 LOW FLOW FSL-10345, LOW FLOW AA

58432 RIO-DAF-B2 FLOCCULATOR 9 DI YA-20910 I-2020 MOV-20910 FAULT MOV-20910, FAULT AA

58762 RIO-DAF-B2 FLOCCULATOR 9 DI YN-20910 I-2020 MOV-20910 REMOTE MODE MOV-20910, REMOTE MODE AA
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58583 RIO-DAF-B2 FLOCCULATOR 9 DI ZSH-20910 I-2020 MOV-20910 OPEN FEEDBACK MOV-20910, OPEN FEEDBACK AA

57454 RIO-DAF-B2 FLOCCULATOR 9 DI ZSL-20910 I-2020 MOV-20910 CLOSED FEEDBACK MOV-20910, CLOSED FEEDBACK AA

57176 RIO-DAF-B2 FLOCCULATOR 10 DI YA-21010 I-2020 MOV-21010 FAULT MOV-21010, FAULT AA

57814 RIO-DAF-B2 FLOCCULATOR 10 DI YN-21010 I-2020 MOV-21010 REMOTE MODE MOV-21010, REMOTE MODE AA

59106 RIO-DAF-B2 FLOCCULATOR 10 DI ZSH-21010 I-2020 MOV-21010 OPEN FEEDBACK MOV-21010, OPEN FEEDBACK AA

57576 RIO-DAF-B2 FLOCCULATOR 10 DI ZSL-21010 I-2020 MOV-21010 CLOSED FEEDBACK MOV-21010, CLOSED FEEDBACK AA

160684 RIO-DAF-B2 CLARIFIED WATER CHANNEL DI YA-30002 I-2020 MOV-30002 FAULT MOV-30002, FAULT AA

160745 RIO-DAF-B2 CLARIFIED WATER CHANNEL DI YN-30002 I-2020 MOV-30002 REMOTE MODE MOV-30002, REMOTE MODE AA

160709 RIO-DAF-B2 CLARIFIED WATER CHANNEL DI ZSH-30002 I-2020 MOV-30002 OPEN FEEDBACK MOV-30002, OPEN FEEDBACK AA

160741 RIO-DAF-B2 CLARIFIED WATER CHANNEL DI ZSL-30002 I-2020 MOV-30002 CLOSED FEEDBACK MOV-30002, CLOSED FEEDBACK AA

158417 RIO-DAF-B2 TRAIN B CLARIFIED WATER DI FAL-30024 I-2020 FSL-30024 LOW FLOW FSL-30024, LOW FLOW AA

58278 RIO-DAF-B2 DAF MODULE 9 DI YA-30910 I-2020 MOV-30910 FAULT MOV-30910, FAULT AA

57079 RIO-DAF-B2 DAF MODULE 9 DI YN-30910 I-2020 MOV-30910 REMOTE MODE MOV-30910, REMOTE MODE AA

58147 RIO-DAF-B2 DAF MODULE 9 DI ZSH-30910 I-2020 MOV-30910 OPEN FEEDBACK MOV-30910, OPEN FEEDBACK AA

57732 RIO-DAF-B2 DAF MODULE 9 DI ZSL-30910 I-2020 MOV-30910 CLOSED FEEDBACK MOV-30910, CLOSED FEEDBACK AA

57125 RIO-DAF-B2 DAF MODULE 9 DI YA-30920 I-2020 MOV-30920 FAULT MOV-30920, FAULT AA

58493 RIO-DAF-B2 DAF MODULE 9 DI YN-30920 I-2020 MOV-30920 REMOTE MODE MOV-30920, REMOTE MODE AA

59036 RIO-DAF-B2 DAF MODULE 9 DI ZSH-30920 I-2020 MOV-30920 OPEN FEEDBACK MOV-30920, OPEN FEEDBACK AA

57201 RIO-DAF-B2 DAF MODULE 9 DI ZSL-30920 I-2020 MOV-30920 CLOSED FEEDBACK MOV-30920, CLOSED FEEDBACK AA

57342 RIO-DAF-B2 DAF MODULE 9 DI YA-30930 I-2020 MOV-30930 FAULT MOV-30930, FAULT AA

58249 RIO-DAF-B2 DAF MODULE 9 DI YN-30930 I-2020 MOV-30930 REMOTE MODE MOV-30930, REMOTE MODE AA

57996 RIO-DAF-B2 DAF MODULE 9 DI ZSH-30930 I-2020 MOV-30930 OPEN FEEDBACK MOV-30930, OPEN FEEDBACK AA

57296 RIO-DAF-B2 DAF MODULE 9 DI ZSL-30930 I-2020 MOV-30930 CLOSED FEEDBACK MOV-30930, CLOSED FEEDBACK AA

58254 RIO-DAF-B2 DAF MODULE 9 DI YA-30940 I-2020 MOV-30940 FAULT MOV-30940, FAULT AA

57530 RIO-DAF-B2 DAF MODULE 9 DI YN-30940 I-2020 MOV-30940 REMOTE MODE MOV-30940, REMOTE MODE AA

58693 RIO-DAF-B2 DAF MODULE 9 DI ZSH-30940 I-2020 MOV-30940 OPEN FEEDBACK MOV-30940, OPEN FEEDBACK AA

58007 RIO-DAF-B2 DAF MODULE 9 DI ZSL-30940 I-2020 MOV-30940 CLOSED FEEDBACK MOV-30940, CLOSED FEEDBACK AA

58382 RIO-DAF-B2 DAF MODULE 9 DI YA-30950 I-2020 MOV-30950 FAULT MOV-30950, FAULT AA

57061 RIO-DAF-B2 DAF MODULE 9 DI YN-30950 I-2020 MOV-30950 REMOTE MODE MOV-30950, REMOTE MODE AA

58610 RIO-DAF-B2 DAF MODULE 9 DI ZSH-30950 I-2020 MOV-30950 OPEN FEEDBACK MOV-30950, OPEN FEEDBACK AA

57725 RIO-DAF-B2 DAF MODULE 9 DI ZSL-30950 I-2020 MOV-30950 CLOSED FEEDBACK MOV-30950, CLOSED FEEDBACK AA

58030 RIO-DAF-B2 DAF MODULE 10 DI YA-31010 I-2020 MOV-31010 FAULT MOV-31010, FAULT AA

57669 RIO-DAF-B2 DAF MODULE 10 DI YN-31010 I-2020 MOV-31010 REMOTE MODE MOV-31010, REMOTE MODE AA

57834 RIO-DAF-B2 DAF MODULE 10 DI ZSH-31010 I-2020 MOV-31010 OPEN FEEDBACK MOV-31010, OPEN FEEDBACK AA

58081 RIO-DAF-B2 DAF MODULE 10 DI ZSL-31010 I-2020 MOV-31010 CLOSED FEEDBACK MOV-31010, CLOSED FEEDBACK AA

57381 RIO-DAF-B2 DAF MODULE 10 DI YA-31020 I-2020 MOV-31020 FAULT MOV-31020, FAULT AA

57178 RIO-DAF-B2 DAF MODULE 10 DI YN-31020 I-2020 MOV-31020 REMOTE MODE MOV-31020, REMOTE MODE AA

58884 RIO-DAF-B2 DAF MODULE 10 DI ZSH-31020 I-2020 MOV-31020 OPEN FEEDBACK MOV-31020, OPEN FEEDBACK AA

57797 RIO-DAF-B2 DAF MODULE 10 DI ZSL-31020 I-2020 MOV-31020 CLOSED FEEDBACK MOV-31020, CLOSED FEEDBACK AA

57564 RIO-DAF-B2 DAF MODULE 10 DI YA-31030 I-2020 MOV-31030 FAULT MOV-31030, FAULT AA

58178 RIO-DAF-B2 DAF MODULE 10 DI YN-31030 I-2020 MOV-31030 REMOTE MODE MOV-31030, REMOTE MODE AA

58019 RIO-DAF-B2 DAF MODULE 10 DI ZSH-31030 I-2020 MOV-31030 OPEN FEEDBACK MOV-31030, OPEN FEEDBACK AA

57153 RIO-DAF-B2 DAF MODULE 10 DI ZSL-31030 I-2020 MOV-31030 CLOSED FEEDBACK MOV-31030, CLOSED FEEDBACK AA

58005 RIO-DAF-B2 DAF MODULE 10 DI YA-31040 I-2020 MOV-31040 FAULT MOV-31040, FAULT AA

58332 RIO-DAF-B2 DAF MODULE 10 DI YN-31040 I-2020 MOV-31040 REMOTE MODE MOV-31040, REMOTE MODE AA

58111 RIO-DAF-B2 DAF MODULE 10 DI ZSH-31040 I-2020 MOV-31040 OPEN FEEDBACK MOV-31040, OPEN FEEDBACK AA

58913 RIO-DAF-B2 DAF MODULE 10 DI ZSL-31040 I-2020 MOV-31040 CLOSED FEEDBACK MOV-31040, CLOSED FEEDBACK AA

58756 RIO-DAF-B2 DAF MODULE 10 DI YA-31050 I-2020 MOV-31050 FAULT MOV-31050, FAULT AA

58358 RIO-DAF-B2 DAF MODULE 10 DI YN-31050 I-2020 MOV-31050 REMOTE MODE MOV-31050, REMOTE MODE AA

58889 RIO-DAF-B2 DAF MODULE 10 DI ZSH-31050 I-2020 MOV-31050 OPEN FEEDBACK MOV-31050, OPEN FEEDBACK AA

59053 RIO-DAF-B2 DAF MODULE 10 DI ZSL-31050 I-2020 MOV-31050 CLOSED FEEDBACK MOV-31050, CLOSED FEEDBACK AA

46553 RIO-DAF-B2 DAF SATURATOR 2 DI YA-34081 I-2024 LCV-34081 FAULT LCV-34081, FAULT AA

46571 RIO-DAF-B2 DAF SATURATOR 2 DI YN-34081 I-2024 LCV-34081 REMOTE MODE LCV-34081, REMOTE MODE AA

46324 RIO-DAF-B2 DAF SATURATOR 2 DI YSH-34081 I-2024 LCV-34081 RUN FEEDBACK LCV-34081, RUN FEEDBACK AA

46393 RIO-DAF-B2 DAF SATURATOR 2 DI YA-34090 I-2024 MOV-34090 FAULT MOV-34090, FAULT AA

46632 RIO-DAF-B2 DAF SATURATOR 2 DI YN-34090 I-2024 MOV-34090 REMOTE MODE MOV-34090, REMOTE MODE AA

46412 RIO-DAF-B2 DAF SATURATOR 2 DI YSH-34090 I-2024 MOV-34090 RUN FEEDBACK MOV-34090, RUN FEEDBACK AA

130012 RIO-DAF-B2 FLOATED SOLIDS TRANSFER TANK 2 DI LAH-35052 I-2026 LSH-35052 HIGH LEVEL LSH-35052, HIGH LEVEL AA

140560 RIO-DAF-B2 PIPE GALLERY DI YA-46002 I-4011 FCV-46002 FAULT FCV-46002, FAULT AA

140556 RIO-DAF-B2 PIPE GALLERY DI YN-46002 I-4011 FCV-46002 REMOTE MODE FCV-46002, REMOTE MODE AA

140542 RIO-DAF-B2 PIPE GALLERY DI ZSL-46002 I-4011 FCV-46002 CLOSED FEEDBACK FCV-46002, CLOSED FEEDBACK AA

140764 RIO-DAF-B2 PIPE GALLERY DI YA-60505 I-4011 FCV-60505 FAULT FCV-60505, FAULT AA

140760 RIO-DAF-B2 PIPE GALLERY DI YN-60505 I-4011 FCV-60505 REMOTE MODE FCV-60505, REMOTE MODE AA

140798 RIO-DAF-B2 PIPE GALLERY DI ZSL-60505 I-4011 FCV-60505 CLOSED FEEDBACK FCV-60505, CLOSED FEEDBACK AA

131401 RIO-DAF-B2 ADMINISTRATION DI XA-70410 I-2213 FIRE ALARM FIRE ALARM TROUBLE FIRE ALARM, FIRE ALARM TROUBLE AA

137303 RIO-DAF-B2 ADMINISTRATION DI XA-70411 I-2213 HVAC PANEL HVAC TROUBLE ALARM HVAC PANEL, HVAC TROUBLE ALARM AA

98733 RIO-DAF-B2 SCADA DI XA-70650 I-002 RIO-DAF-B2 WATCHDOG FAULT RIO-DAF-B2, WATCHDOG FAULT AA

98705 RIO-DAF-B2 SCADA DI XA-70651 I-002 RIO-DAF-B2 120V POWER FAIL RIO-DAF-B2, 120V POWER FAIL AA

98744 RIO-DAF-B2 SCADA DI XA-70652 I-002 RIO-DAF-B2 UPS FAULT RIO-DAF-B2, UPS FAULT AA

98736 RIO-DAF-B2 SCADA DI ZA-70653 I-002 RIO-DAF-B2 DOOR OPEN RIO-DAF-B2, DOOR OPEN AA
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128005 RIO-DAF-B2 HVAC SYSTEM DI LAH-70730 I-2212 LSH-70730 GALLERY SUMP LEVEL LSH-70730, GALLERY SUMP LEVEL AA

40866 RIO-DAF-B2 RAW WATER DO ZCH-10120 I-2010 MOV-10120 OPEN COMMAND MOV-10120, OPEN COMMAND AA

40924 RIO-DAF-B2 RAW WATER DO ZCL-10120 I-2010 MOV-10120 CLOSE COMMAND MOV-10120, CLOSE COMMAND AA

57866 RIO-DAF-B2 FLOCCULATOR 9 DO ZCH-20910 I-2020 MOV-20910 OPEN COMMAND MOV-20910, OPEN COMMAND AA

57674 RIO-DAF-B2 FLOCCULATOR 9 DO ZCL-20910 I-2020 MOV-20910 CLOSE COMMAND MOV-20910, CLOSE COMMAND AA

57712 RIO-DAF-B2 FLOCCULATOR 10 DO ZCH-21010 I-2020 MOV-21010 OPEN COMMAND MOV-21010, OPEN COMMAND AA

57070 RIO-DAF-B2 FLOCCULATOR 10 DO ZCL-21010 I-2020 MOV-21010 CLOSE COMMAND MOV-21010, CLOSE COMMAND AA

160688 RIO-DAF-B2 CLARIFIED WATER CHANNEL DO ZCH-30002 I-2020 MOV-30002 OPEN COMMAND MOV-30002, OPEN COMMAND AA

160705 RIO-DAF-B2 CLARIFIED WATER CHANNEL DO ZCL-30002 I-2020 MOV-30002 CLOSE COMMAND MOV-30002, CLOSE COMMAND AA

57782 RIO-DAF-B2 DAF MODULE 9 DO ZCH-30910 I-2020 MOV-30910 OPEN COMMAND MOV-30910, OPEN COMMAND AA

57981 RIO-DAF-B2 DAF MODULE 9 DO ZCL-30910 I-2020 MOV-30910 CLOSE COMMAND MOV-30910, CLOSE COMMAND AA

59021 RIO-DAF-B2 DAF MODULE 9 DO ZCH-30920 I-2020 MOV-30920 OPEN COMMAND MOV-30920, OPEN COMMAND AA

57136 RIO-DAF-B2 DAF MODULE 9 DO ZCL-30920 I-2020 MOV-30920 CLOSE COMMAND MOV-30920, CLOSE COMMAND AA

57730 RIO-DAF-B2 DAF MODULE 9 DO ZCH-30930 I-2020 MOV-30930 OPEN COMMAND MOV-30930, OPEN COMMAND AA

57065 RIO-DAF-B2 DAF MODULE 9 DO ZCL-30930 I-2020 MOV-30930 CLOSE COMMAND MOV-30930, CLOSE COMMAND AA

58793 RIO-DAF-B2 DAF MODULE 9 DO ZCH-30940 I-2020 MOV-30940 OPEN COMMAND MOV-30940, OPEN COMMAND AA

58663 RIO-DAF-B2 DAF MODULE 9 DO ZCL-30940 I-2020 MOV-30940 CLOSE COMMAND MOV-30940, CLOSE COMMAND AA

59082 RIO-DAF-B2 DAF MODULE 9 DO ZCH-30950 I-2020 MOV-30950 OPEN COMMAND MOV-30950, OPEN COMMAND AA

57821 RIO-DAF-B2 DAF MODULE 9 DO ZCL-30950 I-2020 MOV-30950 CLOSE COMMAND MOV-30950, CLOSE COMMAND AA

57346 RIO-DAF-B2 DAF MODULE 10 DO ZCH-31010 I-2020 MOV-31010 OPEN COMMAND MOV-31010, OPEN COMMAND AA

57694 RIO-DAF-B2 DAF MODULE 10 DO ZCL-31010 I-2020 MOV-31010 CLOSE COMMAND MOV-31010, CLOSE COMMAND AA

57447 RIO-DAF-B2 DAF MODULE 10 DO ZCH-31020 I-2020 MOV-31020 OPEN COMMAND MOV-31020, OPEN COMMAND AA

57535 RIO-DAF-B2 DAF MODULE 10 DO ZCL-31020 I-2020 MOV-31020 CLOSE COMMAND MOV-31020, CLOSE COMMAND AA

58162 RIO-DAF-B2 DAF MODULE 10 DO ZCH-31030 I-2020 MOV-31030 OPEN COMMAND MOV-31030, OPEN COMMAND AA

57463 RIO-DAF-B2 DAF MODULE 10 DO ZCL-31030 I-2020 MOV-31030 CLOSE COMMAND MOV-31030, CLOSE COMMAND AA

57233 RIO-DAF-B2 DAF MODULE 10 DO ZCH-31040 I-2020 MOV-31040 OPEN COMMAND MOV-31040, OPEN COMMAND AA

57000 RIO-DAF-B2 DAF MODULE 10 DO ZCL-31040 I-2020 MOV-31040 CLOSE COMMAND MOV-31040, CLOSE COMMAND AA

57675 RIO-DAF-B2 DAF MODULE 10 DO ZCH-31050 I-2020 MOV-31050 OPEN COMMAND MOV-31050, OPEN COMMAND AA

59112 RIO-DAF-B2 DAF MODULE 10 DO ZCL-31050 I-2020 MOV-31050 CLOSE COMMAND MOV-31050, CLOSE COMMAND AA

46592 RIO-DAF-B2 DAF SATURATOR 2 DO YCH-34081 I-2024 LCV-34081 RUN COMMAND LCV-34081, RUN COMMAND AA

46371 RIO-DAF-B2 DAF SATURATOR 2 DO YCH-34090 I-2024 MOV-34090 RUN COMMAND MOV-34090, RUN COMMAND AA

144613 RIO-FLT-A1 FILTER GALLERY AI ZI-40100 I-2030 FCV-40100 POSITION FEEDBACK FCV-40100, POSITION FEEDBACK AA

50529 RIO-FLT-A1 FILTER MODULE 1 AI LI-40101 I-2030 LIT-40101 LEVEL LIT-40101, LEVEL AA

50797 RIO-FLT-A1 FILTER MODULE 1 AI PI-40103 I-2030 PIT-40103 PRESSURE PIT-40103, PRESSURE AA

50377 RIO-FLT-A1 FILTER MODULE 1 AI AI-40104 I-2030 AIT-40104 TURBIDITY AIT-40104, TURBIDITY AA

50531 RIO-FLT-A1 FILTER MODULE 1 AI FI-40105 I-2030 FIT-40105 FLOW FIT-40105, FLOW AA

107246 RIO-FLT-A1 FILTER MODULE 1 AI ZI-40160 I-2030 MOV-40160 POSITION FEEDBACK MOV-40160, POSITION FEEDBACK AA

108727 RIO-FLT-A1 FILTER MODULE 1 AI ZI-40170 I-2030 MOV-40170 POSITION FEEDBACK MOV-40170, POSITION FEEDBACK AA

50784 RIO-FLT-A1 FILTER MODULE 2 AI LI-40201 I-2030 LIT-40201 LEVEL LIT-40201, LEVEL AA

50389 RIO-FLT-A1 FILTER MODULE 2 AI PI-40203 I-2030 PIT-40203 PRESSURE PIT-40203, PRESSURE AA

50485 RIO-FLT-A1 FILTER MODULE 2 AI AI-40204 I-2030 AIT-40204 TURBIDITY AIT-40204, TURBIDITY AA

51066 RIO-FLT-A1 FILTER MODULE 2 AI FI-40205 I-2030 FIT-40205 FLOW FIT-40205, FLOW AA

107212 RIO-FLT-A1 FILTER MODULE 2 AI ZI-40260 I-2030 MOV-40260 POSITION FEEDBACK MOV-40260, POSITION FEEDBACK AA

108718 RIO-FLT-A1 FILTER MODULE 2 AI ZI-40270 I-2030 MOV-40270 POSITION FEEDBACK MOV-40270, POSITION FEEDBACK AA

65430 RIO-FLT-A1 FILTER MODULE 3 AI LI-40301 I-2030 LIT-40301 LEVEL LIT-40301, LEVEL AA

65252 RIO-FLT-A1 FILTER MODULE 3 AI PI-40303 I-2030 PIT-40303 PRESSURE PIT-40303, PRESSURE AA

64188 RIO-FLT-A1 FILTER MODULE 3 AI AI-40304 I-2030 AIT-40304 TURBIDITY AIT-40304, TURBIDITY AA

64144 RIO-FLT-A1 FILTER MODULE 3 AI FI-40305 I-2030 FIT-40305 FLOW FIT-40305, FLOW AA

107229 RIO-FLT-A1 FILTER MODULE 3 AI ZI-40360 I-2030 MOV-40360 POSITION FEEDBACK MOV-40360, POSITION FEEDBACK AA

108710 RIO-FLT-A1 FILTER MODULE 3 AI ZI-40370 I-2030 MOV-40370 POSITION FEEDBACK MOV-40370, POSITION FEEDBACK AA

65206 RIO-FLT-A1 FILTER MODULE 4 AI LI-40401 I-2030 LIT-40401 LEVEL LIT-40401, LEVEL AA

66262 RIO-FLT-A1 FILTER MODULE 4 AI PI-40403 I-2030 PIT-40403 PRESSURE PIT-40403, PRESSURE AA

63447 RIO-FLT-A1 FILTER MODULE 4 AI AI-40404 I-2030 AIT-40404 TURBIDITY AIT-40404, TURBIDITY AA

64327 RIO-FLT-A1 FILTER MODULE 4 AI FI-40405 I-2030 FIT-40405 FLOW FIT-40405, FLOW AA

107208 RIO-FLT-A1 FILTER MODULE 4 AI ZI-40460 I-2030 MOV-40460 POSITION FEEDBACK MOV-40460, POSITION FEEDBACK AA

108713 RIO-FLT-A1 FILTER MODULE 4 AI ZI-40470 I-2030 MOV-40470 POSITION FEEDBACK MOV-40470, POSITION FEEDBACK AA

144596 RIO-FLT-A1 FILTER GALLERY AO ZC-40100 I-2030 FCV-40100 POSITION COMMAND FCV-40100, POSITION COMMAND AA

107215 RIO-FLT-A1 FILTER MODULE 1 AO ZC-40160 I-2030 MOV-40160 POSITION COMMAND MOV-40160, POSITION COMMAND AA

108726 RIO-FLT-A1 FILTER MODULE 1 AO ZC-40170 I-2030 MOV-40170 POSITION COMMAND MOV-40170, POSITION COMMAND AA

107237 RIO-FLT-A1 FILTER MODULE 2 AO ZC-40260 I-2030 MOV-40260 POSITION COMMAND MOV-40260, POSITION COMMAND AA

108702 RIO-FLT-A1 FILTER MODULE 2 AO ZC-40270 I-2030 MOV-40270 POSITION COMMAND MOV-40270, POSITION COMMAND AA

107255 RIO-FLT-A1 FILTER MODULE 3 AO ZC-40360 I-2030 MOV-40360 POSITION COMMAND MOV-40360, POSITION COMMAND AA

108709 RIO-FLT-A1 FILTER MODULE 3 AO ZC-40370 I-2030 MOV-40370 POSITION COMMAND MOV-40370, POSITION COMMAND AA

107275 RIO-FLT-A1 FILTER MODULE 4 AO ZC-40460 I-2030 MOV-40460 POSITION COMMAND MOV-40460, POSITION COMMAND AA

108722 RIO-FLT-A1 FILTER MODULE 4 AO ZC-40470 I-2030 MOV-40470 POSITION COMMAND MOV-40470, POSITION COMMAND AA

144592 RIO-FLT-A1 FILTER GALLERY DI YA-40100 I-2030 FCV-40100 FAULT FCV-40100, FAULT AA

144588 RIO-FLT-A1 FILTER GALLERY DI YN-40100 I-2030 FCV-40100 REMOTE MODE FCV-40100, REMOTE MODE AA

144682 RIO-FLT-A1 FILTER GALLERY DI ZSH-40100 I-2030 FCV-40100 OPEN FEEDBACK FCV-40100, OPEN FEEDBACK AA

144584 RIO-FLT-A1 FILTER GALLERY DI ZSL-40100 I-2030 FCV-40100 CLOSED FEEDBACK FCV-40100, CLOSED FEEDBACK AA

50650 RIO-FLT-A1 FILTER MODULE 1 DI YA-40120 I-2030 MOV-40120 FAULT MOV-40120, FAULT AA
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50333 RIO-FLT-A1 FILTER MODULE 1 DI YN-40120 I-2030 MOV-40120 REMOTE MODE MOV-40120, REMOTE MODE AA

50869 RIO-FLT-A1 FILTER MODULE 1 DI ZSH-40120 I-2030 MOV-40120 OPEN FEEDBACK MOV-40120, OPEN FEEDBACK AA

50367 RIO-FLT-A1 FILTER MODULE 1 DI ZSL-40120 I-2030 MOV-40120 CLOSED FEEDBACK MOV-40120, CLOSED FEEDBACK AA

51054 RIO-FLT-A1 FILTER MODULE 1 DI YA-40130 I-2030 MOV-40130 FAULT MOV-40130, FAULT AA

50420 RIO-FLT-A1 FILTER MODULE 1 DI YN-40130 I-2030 MOV-40130 REMOTE MODE MOV-40130, REMOTE MODE AA

50835 RIO-FLT-A1 FILTER MODULE 1 DI ZSH-40130 I-2030 MOV-40130 OPEN FEEDBACK MOV-40130, OPEN FEEDBACK AA

50487 RIO-FLT-A1 FILTER MODULE 1 DI ZSL-40130 I-2030 MOV-40130 CLOSED FEEDBACK MOV-40130, CLOSED FEEDBACK AA

51007 RIO-FLT-A1 FILTER MODULE 1 DI YA-40140 I-2030 MOV-40140 FAULT MOV-40140, FAULT AA

50610 RIO-FLT-A1 FILTER MODULE 1 DI YN-40140 I-2030 MOV-40140 REMOTE MODE MOV-40140, REMOTE MODE AA

50969 RIO-FLT-A1 FILTER MODULE 1 DI ZSH-40140 I-2030 MOV-40140 OPEN FEEDBACK MOV-40140, OPEN FEEDBACK AA

50626 RIO-FLT-A1 FILTER MODULE 1 DI ZSL-40140 I-2030 MOV-40140 CLOSED FEEDBACK MOV-40140, CLOSED FEEDBACK AA

50998 RIO-FLT-A1 FILTER MODULE 1 DI YA-40150 I-2030 MOV-40150 FAULT MOV-40150, FAULT AA

50912 RIO-FLT-A1 FILTER MODULE 1 DI YN-40150 I-2030 MOV-40150 REMOTE MODE MOV-40150, REMOTE MODE AA

50931 RIO-FLT-A1 FILTER MODULE 1 DI ZSH-40150 I-2030 MOV-40150 OPEN FEEDBACK MOV-40150, OPEN FEEDBACK AA

50446 RIO-FLT-A1 FILTER MODULE 1 DI ZSL-40150 I-2030 MOV-40150 CLOSED FEEDBACK MOV-40150, CLOSED FEEDBACK AA

50431 RIO-FLT-A1 FILTER MODULE 1 DI YA-40160 I-2030 MOV-40160 FAULT MOV-40160, FAULT AA

50873 RIO-FLT-A1 FILTER MODULE 1 DI YN-40160 I-2030 MOV-40160 REMOTE MODE MOV-40160, REMOTE MODE AA

50455 RIO-FLT-A1 FILTER MODULE 1 DI ZSL-40160 I-2030 MOV-40160 CLOSED FEEDBACK MOV-40160, CLOSED FEEDBACK AA

50989 RIO-FLT-A1 FILTER MODULE 1 DI YA-40170 I-2030 MOV-40170 FAULT MOV-40170, FAULT AA

50987 RIO-FLT-A1 FILTER MODULE 1 DI YN-40170 I-2030 MOV-40170 REMOTE MODE MOV-40170, REMOTE MODE AA

51068 RIO-FLT-A1 FILTER MODULE 1 DI ZSL-40170 I-2030 MOV-40170 CLOSED FEEDBACK MOV-40170, CLOSED FEEDBACK AA

50695 RIO-FLT-A1 FILTER MODULE 2 DI YA-40220 I-2030 MOV-40220 FAULT MOV-40220, FAULT AA

50925 RIO-FLT-A1 FILTER MODULE 2 DI YN-40220 I-2030 MOV-40220 REMOTE MODE MOV-40220, REMOTE MODE AA

50789 RIO-FLT-A1 FILTER MODULE 2 DI ZSH-40220 I-2030 MOV-40220 OPEN FEEDBACK MOV-40220, OPEN FEEDBACK AA

50905 RIO-FLT-A1 FILTER MODULE 2 DI ZSL-40220 I-2030 MOV-40220 CLOSED FEEDBACK MOV-40220, CLOSED FEEDBACK AA

50846 RIO-FLT-A1 FILTER MODULE 2 DI YA-40230 I-2030 MOV-40230 FAULT MOV-40230, FAULT AA

50359 RIO-FLT-A1 FILTER MODULE 2 DI YN-40230 I-2030 MOV-40230 REMOTE MODE MOV-40230, REMOTE MODE AA

50300 RIO-FLT-A1 FILTER MODULE 2 DI ZSH-40230 I-2030 MOV-40230 OPEN FEEDBACK MOV-40230, OPEN FEEDBACK AA

50311 RIO-FLT-A1 FILTER MODULE 2 DI ZSL-40230 I-2030 MOV-40230 CLOSED FEEDBACK MOV-40230, CLOSED FEEDBACK AA

50749 RIO-FLT-A1 FILTER MODULE 2 DI YA-40240 I-2030 MOV-40240 FAULT MOV-40240, FAULT AA

51067 RIO-FLT-A1 FILTER MODULE 2 DI YN-40240 I-2030 MOV-40240 REMOTE MODE MOV-40240, REMOTE MODE AA

51053 RIO-FLT-A1 FILTER MODULE 2 DI ZSH-40240 I-2030 MOV-40240 OPEN FEEDBACK MOV-40240, OPEN FEEDBACK AA

50480 RIO-FLT-A1 FILTER MODULE 2 DI ZSL-40240 I-2030 MOV-40240 CLOSED FEEDBACK MOV-40240, CLOSED FEEDBACK AA

50384 RIO-FLT-A1 FILTER MODULE 2 DI YA-40250 I-2030 MOV-40250 FAULT MOV-40250, FAULT AA

51002 RIO-FLT-A1 FILTER MODULE 2 DI YN-40250 I-2030 MOV-40250 REMOTE MODE MOV-40250, REMOTE MODE AA

50862 RIO-FLT-A1 FILTER MODULE 2 DI ZSH-40250 I-2030 MOV-40250 OPEN FEEDBACK MOV-40250, OPEN FEEDBACK AA

50703 RIO-FLT-A1 FILTER MODULE 2 DI ZSL-40250 I-2030 MOV-40250 CLOSED FEEDBACK MOV-40250, CLOSED FEEDBACK AA

50444 RIO-FLT-A1 FILTER MODULE 2 DI YA-40260 I-2030 MOV-40260 FAULT MOV-40260, FAULT AA

50881 RIO-FLT-A1 FILTER MODULE 2 DI YN-40260 I-2030 MOV-40260 REMOTE MODE MOV-40260, REMOTE MODE AA

50401 RIO-FLT-A1 FILTER MODULE 2 DI ZSL-40260 I-2030 MOV-40260 CLOSED FEEDBACK MOV-40260, CLOSED FEEDBACK AA

50769 RIO-FLT-A1 FILTER MODULE 2 DI YA-40270 I-2030 MOV-40270 FAULT MOV-40270, FAULT AA

50735 RIO-FLT-A1 FILTER MODULE 2 DI YN-40270 I-2030 MOV-40270 REMOTE MODE MOV-40270, REMOTE MODE AA

50492 RIO-FLT-A1 FILTER MODULE 2 DI ZSL-40270 I-2030 MOV-40270 CLOSED FEEDBACK MOV-40270, CLOSED FEEDBACK AA

62180 RIO-FLT-A1 FILTER MODULE 3 DI YA-40320 I-2030 MOV-40320 FAULT MOV-40320, FAULT AA

66316 RIO-FLT-A1 FILTER MODULE 3 DI YN-40320 I-2030 MOV-40320 REMOTE MODE MOV-40320, REMOTE MODE AA

65665 RIO-FLT-A1 FILTER MODULE 3 DI ZSH-40320 I-2030 MOV-40320 OPEN FEEDBACK MOV-40320, OPEN FEEDBACK AA

63826 RIO-FLT-A1 FILTER MODULE 3 DI ZSL-40320 I-2030 MOV-40320 CLOSED FEEDBACK MOV-40320, CLOSED FEEDBACK AA

62250 RIO-FLT-A1 FILTER MODULE 3 DI YA-40330 I-2030 MOV-40330 FAULT MOV-40330, FAULT AA

63265 RIO-FLT-A1 FILTER MODULE 3 DI YN-40330 I-2030 MOV-40330 REMOTE MODE MOV-40330, REMOTE MODE AA

66039 RIO-FLT-A1 FILTER MODULE 3 DI ZSH-40330 I-2030 MOV-40330 OPEN FEEDBACK MOV-40330, OPEN FEEDBACK AA

65614 RIO-FLT-A1 FILTER MODULE 3 DI ZSL-40330 I-2030 MOV-40330 CLOSED FEEDBACK MOV-40330, CLOSED FEEDBACK AA

65739 RIO-FLT-A1 FILTER MODULE 3 DI YA-40340 I-2030 MOV-40340 FAULT MOV-40340, FAULT AA

64934 RIO-FLT-A1 FILTER MODULE 3 DI YN-40340 I-2030 MOV-40340 REMOTE MODE MOV-40340, REMOTE MODE AA

66332 RIO-FLT-A1 FILTER MODULE 3 DI ZSH-40340 I-2030 MOV-40340 OPEN FEEDBACK MOV-40340, OPEN FEEDBACK AA

62527 RIO-FLT-A1 FILTER MODULE 3 DI ZSL-40340 I-2030 MOV-40340 CLOSED FEEDBACK MOV-40340, CLOSED FEEDBACK AA

62692 RIO-FLT-A1 FILTER MODULE 3 DI YA-40350 I-2030 MOV-40350 FAULT MOV-40350, FAULT AA

62724 RIO-FLT-A1 FILTER MODULE 3 DI YN-40350 I-2030 MOV-40350 REMOTE MODE MOV-40350, REMOTE MODE AA

65805 RIO-FLT-A1 FILTER MODULE 3 DI ZSH-40350 I-2030 MOV-40350 OPEN FEEDBACK MOV-40350, OPEN FEEDBACK AA

63249 RIO-FLT-A1 FILTER MODULE 3 DI ZSL-40350 I-2030 MOV-40350 CLOSED FEEDBACK MOV-40350, CLOSED FEEDBACK AA

64351 RIO-FLT-A1 FILTER MODULE 3 DI YA-40360 I-2030 MOV-40360 FAULT MOV-40360, FAULT AA

62742 RIO-FLT-A1 FILTER MODULE 3 DI YN-40360 I-2030 MOV-40360 REMOTE MODE MOV-40360, REMOTE MODE AA

64823 RIO-FLT-A1 FILTER MODULE 3 DI ZSL-40360 I-2030 MOV-40360 CLOSED FEEDBACK MOV-40360, CLOSED FEEDBACK AA

64230 RIO-FLT-A1 FILTER MODULE 3 DI YA-40370 I-2030 MOV-40370 FAULT MOV-40370, FAULT AA

63471 RIO-FLT-A1 FILTER MODULE 3 DI YN-40370 I-2030 MOV-40370 REMOTE MODE MOV-40370, REMOTE MODE AA

63237 RIO-FLT-A1 FILTER MODULE 3 DI ZSL-40370 I-2030 MOV-40370 CLOSED FEEDBACK MOV-40370, CLOSED FEEDBACK AA

64682 RIO-FLT-A1 FILTER MODULE 4 DI YA-40420 I-2030 MOV-40420 FAULT MOV-40420, FAULT AA

65800 RIO-FLT-A1 FILTER MODULE 4 DI YN-40420 I-2030 MOV-40420 REMOTE MODE MOV-40420, REMOTE MODE AA

64058 RIO-FLT-A1 FILTER MODULE 4 DI ZSH-40420 I-2030 MOV-40420 OPEN FEEDBACK MOV-40420, OPEN FEEDBACK AA

63694 RIO-FLT-A1 FILTER MODULE 4 DI ZSL-40420 I-2030 MOV-40420 CLOSED FEEDBACK MOV-40420, CLOSED FEEDBACK AA

62508 RIO-FLT-A1 FILTER MODULE 4 DI YA-40430 I-2030 MOV-40430 FAULT MOV-40430, FAULT AA

2/19/2024 Table 40 61 93 - Part 2 Page 13 West Parish WTP

La
st

 M
od

ifi
ed

: 0
2/

28
/2

02
4 

at
 1

0:
41

A
M

 E
S

T



40 61 93 - Part 2

Input/Output Schedule

Issued for Bids

Key PLC/RIO Process
Signal 

Type
Rack Slot Point I/O TAG

Drawing 

Reference

Associated

Field

Device

Function Service Description I/O List Comment
Furnished 

By

62778 RIO-FLT-A1 FILTER MODULE 4 DI YN-40430 I-2030 MOV-40430 REMOTE MODE MOV-40430, REMOTE MODE AA

66484 RIO-FLT-A1 FILTER MODULE 4 DI ZSH-40430 I-2030 MOV-40430 OPEN FEEDBACK MOV-40430, OPEN FEEDBACK AA

66399 RIO-FLT-A1 FILTER MODULE 4 DI ZSL-40430 I-2030 MOV-40430 CLOSED FEEDBACK MOV-40430, CLOSED FEEDBACK AA

64805 RIO-FLT-A1 FILTER MODULE 4 DI YA-40440 I-2030 MOV-40440 FAULT MOV-40440, FAULT AA

63350 RIO-FLT-A1 FILTER MODULE 4 DI YN-40440 I-2030 MOV-40440 REMOTE MODE MOV-40440, REMOTE MODE AA

64209 RIO-FLT-A1 FILTER MODULE 4 DI ZSH-40440 I-2030 MOV-40440 OPEN FEEDBACK MOV-40440, OPEN FEEDBACK AA

62436 RIO-FLT-A1 FILTER MODULE 4 DI ZSL-40440 I-2030 MOV-40440 CLOSED FEEDBACK MOV-40440, CLOSED FEEDBACK AA

65943 RIO-FLT-A1 FILTER MODULE 4 DI YA-40450 I-2030 MOV-40450 FAULT MOV-40450, FAULT AA

64950 RIO-FLT-A1 FILTER MODULE 4 DI YN-40450 I-2030 MOV-40450 REMOTE MODE MOV-40450, REMOTE MODE AA

63141 RIO-FLT-A1 FILTER MODULE 4 DI ZSH-40450 I-2030 MOV-40450 OPEN FEEDBACK MOV-40450, OPEN FEEDBACK AA

64011 RIO-FLT-A1 FILTER MODULE 4 DI ZSL-40450 I-2030 MOV-40450 CLOSED FEEDBACK MOV-40450, CLOSED FEEDBACK AA

62309 RIO-FLT-A1 FILTER MODULE 4 DI YA-40460 I-2030 MOV-40460 FAULT MOV-40460, FAULT AA

64491 RIO-FLT-A1 FILTER MODULE 4 DI YN-40460 I-2030 MOV-40460 REMOTE MODE MOV-40460, REMOTE MODE AA

62721 RIO-FLT-A1 FILTER MODULE 4 DI ZSL-40460 I-2030 MOV-40460 CLOSED FEEDBACK MOV-40460, CLOSED FEEDBACK AA

65112 RIO-FLT-A1 FILTER MODULE 4 DI YA-40470 I-2030 MOV-40470 FAULT MOV-40470, FAULT AA

65017 RIO-FLT-A1 FILTER MODULE 4 DI YN-40470 I-2030 MOV-40470 REMOTE MODE MOV-40470, REMOTE MODE AA

64862 RIO-FLT-A1 FILTER MODULE 4 DI ZSL-40470 I-2030 MOV-40470 CLOSED FEEDBACK MOV-40470, CLOSED FEEDBACK AA

82787 RIO-FLT-A1 SCADA DI XA-70625 I-002 RIO-FLT-A1 WATCHDOG FAULT RIO-FLT-A1, WATCHDOG FAULT AA

82817 RIO-FLT-A1 SCADA DI XA-70626 I-002 RIO-FLT-A1 120V POWER FAIL RIO-FLT-A1, 120V POWER FAIL AA

82783 RIO-FLT-A1 SCADA DI XA-70627 I-002 RIO-FLT-A1 UPS FAULT RIO-FLT-A1, UPS FAULT AA

82757 RIO-FLT-A1 SCADA DI ZA-70628 I-002 RIO-FLT-A1 DOOR OPEN RIO-FLT-A1, DOOR OPEN AA

50331 RIO-FLT-A1 FILTER MODULE 1 DO ZCH-40120 I-2030 MOV-40120 OPEN COMMAND MOV-40120, OPEN COMMAND AA

50656 RIO-FLT-A1 FILTER MODULE 1 DO ZCL-40120 I-2030 MOV-40120 CLOSE COMMAND MOV-40120, CLOSE COMMAND AA

50334 RIO-FLT-A1 FILTER MODULE 1 DO ZCH-40130 I-2030 MOV-40130 OPEN COMMAND MOV-40130, OPEN COMMAND AA

51039 RIO-FLT-A1 FILTER MODULE 1 DO ZCL-40130 I-2030 MOV-40130 CLOSE COMMAND MOV-40130, CLOSE COMMAND AA

50806 RIO-FLT-A1 FILTER MODULE 1 DO ZCH-40140 I-2030 MOV-40140 OPEN COMMAND MOV-40140, OPEN COMMAND AA

50511 RIO-FLT-A1 FILTER MODULE 1 DO ZCL-40140 I-2030 MOV-40140 CLOSE COMMAND MOV-40140, CLOSE COMMAND AA

50683 RIO-FLT-A1 FILTER MODULE 1 DO ZCH-40150 I-2030 MOV-40150 OPEN COMMAND MOV-40150, OPEN COMMAND AA

50421 RIO-FLT-A1 FILTER MODULE 1 DO ZCL-40150 I-2030 MOV-40150 CLOSE COMMAND MOV-40150, CLOSE COMMAND AA

50943 RIO-FLT-A1 FILTER MODULE 2 DO ZCH-40220 I-2030 MOV-40220 OPEN COMMAND MOV-40220, OPEN COMMAND AA

51043 RIO-FLT-A1 FILTER MODULE 2 DO ZCL-40220 I-2030 MOV-40220 CLOSE COMMAND MOV-40220, CLOSE COMMAND AA

50351 RIO-FLT-A1 FILTER MODULE 2 DO ZCH-40230 I-2030 MOV-40230 OPEN COMMAND MOV-40230, OPEN COMMAND AA

50551 RIO-FLT-A1 FILTER MODULE 2 DO ZCL-40230 I-2030 MOV-40230 CLOSE COMMAND MOV-40230, CLOSE COMMAND AA

50498 RIO-FLT-A1 FILTER MODULE 2 DO ZCH-40240 I-2030 MOV-40240 OPEN COMMAND MOV-40240, OPEN COMMAND AA

50731 RIO-FLT-A1 FILTER MODULE 2 DO ZCL-40240 I-2030 MOV-40240 CLOSE COMMAND MOV-40240, CLOSE COMMAND AA

50522 RIO-FLT-A1 FILTER MODULE 2 DO ZCH-40250 I-2030 MOV-40250 OPEN COMMAND MOV-40250, OPEN COMMAND AA

50932 RIO-FLT-A1 FILTER MODULE 2 DO ZCL-40250 I-2030 MOV-40250 CLOSE COMMAND MOV-40250, CLOSE COMMAND AA

63345 RIO-FLT-A1 FILTER MODULE 3 DO ZCH-40320 I-2030 MOV-40320 OPEN COMMAND MOV-40320, OPEN COMMAND AA

65958 RIO-FLT-A1 FILTER MODULE 3 DO ZCL-40320 I-2030 MOV-40320 CLOSE COMMAND MOV-40320, CLOSE COMMAND AA

62422 RIO-FLT-A1 FILTER MODULE 3 DO ZCH-40330 I-2030 MOV-40330 OPEN COMMAND MOV-40330, OPEN COMMAND AA

64264 RIO-FLT-A1 FILTER MODULE 3 DO ZCL-40330 I-2030 MOV-40330 CLOSE COMMAND MOV-40330, CLOSE COMMAND AA

65646 RIO-FLT-A1 FILTER MODULE 3 DO ZCH-40340 I-2030 MOV-40340 OPEN COMMAND MOV-40340, OPEN COMMAND AA

66228 RIO-FLT-A1 FILTER MODULE 3 DO ZCL-40340 I-2030 MOV-40340 CLOSE COMMAND MOV-40340, CLOSE COMMAND AA

63411 RIO-FLT-A1 FILTER MODULE 3 DO ZCH-40350 I-2030 MOV-40350 OPEN COMMAND MOV-40350, OPEN COMMAND AA

65869 RIO-FLT-A1 FILTER MODULE 3 DO ZCL-40350 I-2030 MOV-40350 CLOSE COMMAND MOV-40350, CLOSE COMMAND AA

62154 RIO-FLT-A1 FILTER MODULE 4 DO ZCH-40420 I-2030 MOV-40420 OPEN COMMAND MOV-40420, OPEN COMMAND AA

62170 RIO-FLT-A1 FILTER MODULE 4 DO ZCL-40420 I-2030 MOV-40420 CLOSE COMMAND MOV-40420, CLOSE COMMAND AA

65827 RIO-FLT-A1 FILTER MODULE 4 DO ZCH-40430 I-2030 MOV-40430 OPEN COMMAND MOV-40430, OPEN COMMAND AA

65351 RIO-FLT-A1 FILTER MODULE 4 DO ZCL-40430 I-2030 MOV-40430 CLOSE COMMAND MOV-40430, CLOSE COMMAND AA

66198 RIO-FLT-A1 FILTER MODULE 4 DO ZCH-40440 I-2030 MOV-40440 OPEN COMMAND MOV-40440, OPEN COMMAND AA

64605 RIO-FLT-A1 FILTER MODULE 4 DO ZCL-40440 I-2030 MOV-40440 CLOSE COMMAND MOV-40440, CLOSE COMMAND AA

63716 RIO-FLT-A1 FILTER MODULE 4 DO ZCH-40450 I-2030 MOV-40450 OPEN COMMAND MOV-40450, OPEN COMMAND AA

66290 RIO-FLT-A1 FILTER MODULE 4 DO ZCL-40450 I-2030 MOV-40450 CLOSE COMMAND MOV-40450, CLOSE COMMAND AA

65329 RIO-FLT-A2 FILTER MODULE 5 AI LI-40501 I-2030 LIT-40501 LEVEL LIT-40501, LEVEL AA

62199 RIO-FLT-A2 FILTER MODULE 5 AI PI-40503 I-2030 PIT-40503 PRESSURE PIT-40503, PRESSURE AA

65773 RIO-FLT-A2 FILTER MODULE 5 AI AI-40504 I-2030 AIT-40504 TURBIDITY AIT-40504, TURBIDITY AA

65260 RIO-FLT-A2 FILTER MODULE 5 AI FI-40505 I-2030 FIT-40505 FLOW FIT-40505, FLOW AA

107219 RIO-FLT-A2 FILTER MODULE 5 AI ZI-40560 I-2030 MOV-40560 POSITION FEEDBACK MOV-40560, POSITION FEEDBACK AA

108723 RIO-FLT-A2 FILTER MODULE 5 AI ZI-40570 I-2030 MOV-40570 POSITION FEEDBACK MOV-40570, POSITION FEEDBACK AA

65826 RIO-FLT-A2 FILTER MODULE 6 AI LI-40601 I-2030 LIT-40601 LEVEL LIT-40601, LEVEL AA

65447 RIO-FLT-A2 FILTER MODULE 6 AI PI-40603 I-2030 PIT-40603 PRESSURE PIT-40603, PRESSURE AA

63661 RIO-FLT-A2 FILTER MODULE 6 AI AI-40604 I-2030 AIT-40604 TURBIDITY AIT-40604, TURBIDITY AA

66091 RIO-FLT-A2 FILTER MODULE 6 AI FI-40605 I-2030 FIT-40605 FLOW FIT-40605, FLOW AA

107256 RIO-FLT-A2 FILTER MODULE 6 AI ZI-40660 I-2030 MOV-40660 POSITION FEEDBACK MOV-40660, POSITION FEEDBACK AA

108716 RIO-FLT-A2 FILTER MODULE 6 AI ZI-40670 I-2030 MOV-40670 POSITION FEEDBACK MOV-40670, POSITION FEEDBACK AA

63742 RIO-FLT-A2 FILTER MODULE 7 AI LI-40701 I-2030 LIT-40701 LEVEL LIT-40701, LEVEL AA

62520 RIO-FLT-A2 FILTER MODULE 7 AI PI-40703 I-2030 PIT-40703 PRESSURE PIT-40703, PRESSURE AA

64817 RIO-FLT-A2 FILTER MODULE 7 AI AI-40704 I-2030 AIT-40704 TURBIDITY AIT-40704, TURBIDITY AA

66447 RIO-FLT-A2 FILTER MODULE 7 AI FI-40705 I-2030 FIT-40705 FLOW FIT-40705, FLOW AA

107202 RIO-FLT-A2 FILTER MODULE 7 AI ZI-40760 I-2030 MOV-40760 POSITION FEEDBACK MOV-40760, POSITION FEEDBACK AA
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108700 RIO-FLT-A2 FILTER MODULE 7 AI ZI-40770 I-2030 MOV-40770 POSITION FEEDBACK MOV-40770, POSITION FEEDBACK AA

101103 RIO-FLT-A2 FILTERED WATER WEIR A AI LI-42031 I-2032 LIT-42031 LEVEL LIT-42031, LEVEL AA

82506 RIO-FLT-A2 FILTERED WATER DISCHARGE TRAIN A AI LI-42033 I-2032 LIT-42033 LEVEL LIT-42033, LEVEL AA

52383 RIO-FLT-A2 FILTER TRAIN A AI AI-42041 I-2032 AIT-42041 TURBIDITY AIT-42041, TURBIDITY AA

157959 RIO-FLT-A2 FILTER TRAIN A AI AI-42061 I-2032 AIT-42061 UV254 AIT-42061, UV254 AA

107222 RIO-FLT-A2 FILTER MODULE 5 AO ZC-40560 I-2030 MOV-40560 POSITION COMMAND MOV-40560, POSITION COMMAND AA

108705 RIO-FLT-A2 FILTER MODULE 5 AO ZC-40570 I-2030 MOV-40570 POSITION COMMAND MOV-40570, POSITION COMMAND AA

107213 RIO-FLT-A2 FILTER MODULE 6 AO ZC-40660 I-2030 MOV-40660 POSITION COMMAND MOV-40660, POSITION COMMAND AA

108704 RIO-FLT-A2 FILTER MODULE 6 AO ZC-40670 I-2030 MOV-40670 POSITION COMMAND MOV-40670, POSITION COMMAND AA

107234 RIO-FLT-A2 FILTER MODULE 7 AO ZC-40760 I-2030 MOV-40760 POSITION COMMAND MOV-40760, POSITION COMMAND AA

108717 RIO-FLT-A2 FILTER MODULE 7 AO ZC-40770 I-2030 MOV-40770 POSITION COMMAND MOV-40770, POSITION COMMAND AA

63083 RIO-FLT-A2 FILTER MODULE 5 DI YA-40520 I-2030 MOV-40520 FAULT MOV-40520, FAULT AA

62651 RIO-FLT-A2 FILTER MODULE 5 DI YN-40520 I-2030 MOV-40520 REMOTE MODE MOV-40520, REMOTE MODE AA

64728 RIO-FLT-A2 FILTER MODULE 5 DI ZSH-40520 I-2030 MOV-40520 OPEN FEEDBACK MOV-40520, OPEN FEEDBACK AA

65172 RIO-FLT-A2 FILTER MODULE 5 DI ZSL-40520 I-2030 MOV-40520 CLOSED FEEDBACK MOV-40520, CLOSED FEEDBACK AA

65083 RIO-FLT-A2 FILTER MODULE 5 DI YA-40530 I-2030 MOV-40530 FAULT MOV-40530, FAULT AA

65387 RIO-FLT-A2 FILTER MODULE 5 DI YN-40530 I-2030 MOV-40530 REMOTE MODE MOV-40530, REMOTE MODE AA

64374 RIO-FLT-A2 FILTER MODULE 5 DI ZSH-40530 I-2030 MOV-40530 OPEN FEEDBACK MOV-40530, OPEN FEEDBACK AA

63260 RIO-FLT-A2 FILTER MODULE 5 DI ZSL-40530 I-2030 MOV-40530 CLOSED FEEDBACK MOV-40530, CLOSED FEEDBACK AA

62458 RIO-FLT-A2 FILTER MODULE 5 DI YA-40540 I-2030 MOV-40540 FAULT MOV-40540, FAULT AA

64343 RIO-FLT-A2 FILTER MODULE 5 DI YN-40540 I-2030 MOV-40540 REMOTE MODE MOV-40540, REMOTE MODE AA

62569 RIO-FLT-A2 FILTER MODULE 5 DI ZSH-40540 I-2030 MOV-40540 OPEN FEEDBACK MOV-40540, OPEN FEEDBACK AA

64261 RIO-FLT-A2 FILTER MODULE 5 DI ZSL-40540 I-2030 MOV-40540 CLOSED FEEDBACK MOV-40540, CLOSED FEEDBACK AA

65408 RIO-FLT-A2 FILTER MODULE 5 DI YA-40550 I-2030 MOV-40550 FAULT MOV-40550, FAULT AA

64503 RIO-FLT-A2 FILTER MODULE 5 DI YN-40550 I-2030 MOV-40550 REMOTE MODE MOV-40550, REMOTE MODE AA

62352 RIO-FLT-A2 FILTER MODULE 5 DI ZSH-40550 I-2030 MOV-40550 OPEN FEEDBACK MOV-40550, OPEN FEEDBACK AA

65615 RIO-FLT-A2 FILTER MODULE 5 DI ZSL-40550 I-2030 MOV-40550 CLOSED FEEDBACK MOV-40550, CLOSED FEEDBACK AA

62505 RIO-FLT-A2 FILTER MODULE 5 DI YA-40560 I-2030 MOV-40560 FAULT MOV-40560, FAULT AA

64126 RIO-FLT-A2 FILTER MODULE 5 DI YN-40560 I-2030 MOV-40560 REMOTE MODE MOV-40560, REMOTE MODE AA

65483 RIO-FLT-A2 FILTER MODULE 5 DI ZSL-40560 I-2030 MOV-40560 CLOSED FEEDBACK MOV-40560, CLOSED FEEDBACK AA

65904 RIO-FLT-A2 FILTER MODULE 5 DI YA-40570 I-2030 MOV-40570 FAULT MOV-40570, FAULT AA

65798 RIO-FLT-A2 FILTER MODULE 5 DI YN-40570 I-2030 MOV-40570 REMOTE MODE MOV-40570, REMOTE MODE AA

65762 RIO-FLT-A2 FILTER MODULE 5 DI ZSL-40570 I-2030 MOV-40570 CLOSED FEEDBACK MOV-40570, CLOSED FEEDBACK AA

62266 RIO-FLT-A2 FILTER MODULE 6 DI YA-40620 I-2030 MOV-40620 FAULT MOV-40620, FAULT AA

66234 RIO-FLT-A2 FILTER MODULE 6 DI YN-40620 I-2030 MOV-40620 REMOTE MODE MOV-40620, REMOTE MODE AA

62221 RIO-FLT-A2 FILTER MODULE 6 DI ZSH-40620 I-2030 MOV-40620 OPEN FEEDBACK MOV-40620, OPEN FEEDBACK AA

66532 RIO-FLT-A2 FILTER MODULE 6 DI ZSL-40620 I-2030 MOV-40620 CLOSED FEEDBACK MOV-40620, CLOSED FEEDBACK AA

64466 RIO-FLT-A2 FILTER MODULE 6 DI YA-40630 I-2030 MOV-40630 FAULT MOV-40630, FAULT AA

65202 RIO-FLT-A2 FILTER MODULE 6 DI YN-40630 I-2030 MOV-40630 REMOTE MODE MOV-40630, REMOTE MODE AA

64229 RIO-FLT-A2 FILTER MODULE 6 DI ZSH-40630 I-2030 MOV-40630 OPEN FEEDBACK MOV-40630, OPEN FEEDBACK AA

63393 RIO-FLT-A2 FILTER MODULE 6 DI ZSL-40630 I-2030 MOV-40630 CLOSED FEEDBACK MOV-40630, CLOSED FEEDBACK AA

64389 RIO-FLT-A2 FILTER MODULE 6 DI YA-40640 I-2030 MOV-40640 FAULT MOV-40640, FAULT AA

64080 RIO-FLT-A2 FILTER MODULE 6 DI YN-40640 I-2030 MOV-40640 REMOTE MODE MOV-40640, REMOTE MODE AA

65586 RIO-FLT-A2 FILTER MODULE 6 DI ZSH-40640 I-2030 MOV-40640 OPEN FEEDBACK MOV-40640, OPEN FEEDBACK AA

63559 RIO-FLT-A2 FILTER MODULE 6 DI ZSL-40640 I-2030 MOV-40640 CLOSED FEEDBACK MOV-40640, CLOSED FEEDBACK AA

63328 RIO-FLT-A2 FILTER MODULE 6 DI YA-40650 I-2030 MOV-40650 FAULT MOV-40650, FAULT AA

66406 RIO-FLT-A2 FILTER MODULE 6 DI YN-40650 I-2030 MOV-40650 REMOTE MODE MOV-40650, REMOTE MODE AA

63629 RIO-FLT-A2 FILTER MODULE 6 DI ZSH-40650 I-2030 MOV-40650 OPEN FEEDBACK MOV-40650, OPEN FEEDBACK AA

63590 RIO-FLT-A2 FILTER MODULE 6 DI ZSL-40650 I-2030 MOV-40650 CLOSED FEEDBACK MOV-40650, CLOSED FEEDBACK AA

62791 RIO-FLT-A2 FILTER MODULE 6 DI YA-40660 I-2030 MOV-40660 FAULT MOV-40660, FAULT AA

66390 RIO-FLT-A2 FILTER MODULE 6 DI YN-40660 I-2030 MOV-40660 REMOTE MODE MOV-40660, REMOTE MODE AA

63138 RIO-FLT-A2 FILTER MODULE 6 DI ZSL-40660 I-2030 MOV-40660 CLOSED FEEDBACK MOV-40660, CLOSED FEEDBACK AA

63845 RIO-FLT-A2 FILTER MODULE 6 DI YA-40670 I-2030 MOV-40670 FAULT MOV-40670, FAULT AA

65860 RIO-FLT-A2 FILTER MODULE 6 DI YN-40670 I-2030 MOV-40670 REMOTE MODE MOV-40670, REMOTE MODE AA

64219 RIO-FLT-A2 FILTER MODULE 6 DI ZSL-40670 I-2030 MOV-40670 CLOSED FEEDBACK MOV-40670, CLOSED FEEDBACK AA

62600 RIO-FLT-A2 FILTER MODULE 7 DI YA-40720 I-2030 MOV-40720 FAULT MOV-40720, FAULT AA

66363 RIO-FLT-A2 FILTER MODULE 7 DI YN-40720 I-2030 MOV-40720 REMOTE MODE MOV-40720, REMOTE MODE AA

65087 RIO-FLT-A2 FILTER MODULE 7 DI ZSH-40720 I-2030 MOV-40720 OPEN FEEDBACK MOV-40720, OPEN FEEDBACK AA

62961 RIO-FLT-A2 FILTER MODULE 7 DI ZSL-40720 I-2030 MOV-40720 CLOSED FEEDBACK MOV-40720, CLOSED FEEDBACK AA

66163 RIO-FLT-A2 FILTER MODULE 7 DI YA-40730 I-2030 MOV-40730 FAULT MOV-40730, FAULT AA

63482 RIO-FLT-A2 FILTER MODULE 7 DI YN-40730 I-2030 MOV-40730 REMOTE MODE MOV-40730, REMOTE MODE AA

62673 RIO-FLT-A2 FILTER MODULE 7 DI ZSH-40730 I-2030 MOV-40730 OPEN FEEDBACK MOV-40730, OPEN FEEDBACK AA

65824 RIO-FLT-A2 FILTER MODULE 7 DI ZSL-40730 I-2030 MOV-40730 CLOSED FEEDBACK MOV-40730, CLOSED FEEDBACK AA

63931 RIO-FLT-A2 FILTER MODULE 7 DI YA-40740 I-2030 MOV-40740 FAULT MOV-40740, FAULT AA

65452 RIO-FLT-A2 FILTER MODULE 7 DI YN-40740 I-2030 MOV-40740 REMOTE MODE MOV-40740, REMOTE MODE AA

65219 RIO-FLT-A2 FILTER MODULE 7 DI ZSH-40740 I-2030 MOV-40740 OPEN FEEDBACK MOV-40740, OPEN FEEDBACK AA

65119 RIO-FLT-A2 FILTER MODULE 7 DI ZSL-40740 I-2030 MOV-40740 CLOSED FEEDBACK MOV-40740, CLOSED FEEDBACK AA

63564 RIO-FLT-A2 FILTER MODULE 7 DI YA-40750 I-2030 MOV-40750 FAULT MOV-40750, FAULT AA

63725 RIO-FLT-A2 FILTER MODULE 7 DI YN-40750 I-2030 MOV-40750 REMOTE MODE MOV-40750, REMOTE MODE AA

65598 RIO-FLT-A2 FILTER MODULE 7 DI ZSH-40750 I-2030 MOV-40750 OPEN FEEDBACK MOV-40750, OPEN FEEDBACK AA
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66340 RIO-FLT-A2 FILTER MODULE 7 DI ZSL-40750 I-2030 MOV-40750 CLOSED FEEDBACK MOV-40750, CLOSED FEEDBACK AA

65986 RIO-FLT-A2 FILTER MODULE 7 DI YA-40760 I-2030 MOV-40760 FAULT MOV-40760, FAULT AA

64566 RIO-FLT-A2 FILTER MODULE 7 DI YN-40760 I-2030 MOV-40760 REMOTE MODE MOV-40760, REMOTE MODE AA

63032 RIO-FLT-A2 FILTER MODULE 7 DI ZSL-40760 I-2030 MOV-40760 CLOSED FEEDBACK MOV-40760, CLOSED FEEDBACK AA

66405 RIO-FLT-A2 FILTER MODULE 7 DI YA-40770 I-2030 MOV-40770 FAULT MOV-40770, FAULT AA

63700 RIO-FLT-A2 FILTER MODULE 7 DI YN-40770 I-2030 MOV-40770 REMOTE MODE MOV-40770, REMOTE MODE AA

66126 RIO-FLT-A2 FILTER MODULE 7 DI ZSL-40770 I-2030 MOV-40770 CLOSED FEEDBACK MOV-40770, CLOSED FEEDBACK AA

136872 RIO-FLT-A2 FILTERED WATER DISCHARGE WEIR A DI FAL-42045 I-2032 FSL-42045 LOW FLOW FSL-42045, LOW FLOW AA

136888 RIO-FLT-A2 FILTERED WATER DISCHARGE WEIR A DI FAL-42046 I-2032 FSL-42046 LOW FLOW FSL-42046, LOW FLOW AA

147987 RIO-FLT-A2 FILTERED WATER DISCHARGE WEIR A DI YA-42050 I-2032 MOG-42050 FAULT MOG-42050, FAULT AA

147983 RIO-FLT-A2 FILTERED WATER DISCHARGE WEIR A DI YN-42050 I-2032 MOG-42050 REMOTE MODE MOG-42050, REMOTE MODE AA

147919 RIO-FLT-A2 FILTERED WATER DISCHARGE WEIR A DI ZSH-42050 I-2032 MOG-42050 OPEN FEEDBACK MOG-42050, OPEN FEEDBACK AA

147979 RIO-FLT-A2 FILTERED WATER DISCHARGE WEIR A DI ZSL-42050 I-2032 MOG-42050 CLOSED FEEDBACK MOG-42050, CLOSED FEEDBACK AA

158320 RIO-FLT-A2 FILTERED WATER DI FAL-42053 I-2032 FSL-42053 LOW FLOW FSL-42053, LOW FLOW AA

98742 RIO-FLT-A2 SCADA DI XA-70630 I-002 RIO-FLT-A2 WATCHDOG FAULT RIO-FLT-A2, WATCHDOG FAULT AA

98741 RIO-FLT-A2 SCADA DI XA-70631 I-002 RIO-FLT-A2 120V POWER FAIL RIO-FLT-A2, 120V POWER FAIL AA

98700 RIO-FLT-A2 SCADA DI XA-70632 I-002 RIO-FLT-A2 UPS FAULT RIO-FLT-A2, UPS FAULT AA

98722 RIO-FLT-A2 SCADA DI ZA-70633 I-002 RIO-FLT-A2 DOOR OPEN RIO-FLT-A2, DOOR OPEN AA

65959 RIO-FLT-A2 FILTER MODULE 5 DO ZCH-40520 I-2030 MOV-40520 OPEN COMMAND MOV-40520, OPEN COMMAND AA

64390 RIO-FLT-A2 FILTER MODULE 5 DO ZCL-40520 I-2030 MOV-40520 CLOSE COMMAND MOV-40520, CLOSE COMMAND AA

66346 RIO-FLT-A2 FILTER MODULE 5 DO ZCH-40530 I-2030 MOV-40530 OPEN COMMAND MOV-40530, OPEN COMMAND AA

63557 RIO-FLT-A2 FILTER MODULE 5 DO ZCL-40530 I-2030 MOV-40530 CLOSE COMMAND MOV-40530, CLOSE COMMAND AA

63815 RIO-FLT-A2 FILTER MODULE 5 DO ZCH-40540 I-2030 MOV-40540 OPEN COMMAND MOV-40540, OPEN COMMAND AA

62358 RIO-FLT-A2 FILTER MODULE 5 DO ZCL-40540 I-2030 MOV-40540 CLOSE COMMAND MOV-40540, CLOSE COMMAND AA

63736 RIO-FLT-A2 FILTER MODULE 5 DO ZCH-40550 I-2030 MOV-40550 OPEN COMMAND MOV-40550, OPEN COMMAND AA

63239 RIO-FLT-A2 FILTER MODULE 5 DO ZCL-40550 I-2030 MOV-40550 CLOSE COMMAND MOV-40550, CLOSE COMMAND AA

62699 RIO-FLT-A2 FILTER MODULE 6 DO ZCH-40620 I-2030 MOV-40620 OPEN COMMAND MOV-40620, OPEN COMMAND AA

66289 RIO-FLT-A2 FILTER MODULE 6 DO ZCL-40620 I-2030 MOV-40620 CLOSE COMMAND MOV-40620, CLOSE COMMAND AA

66288 RIO-FLT-A2 FILTER MODULE 6 DO ZCH-40630 I-2030 MOV-40630 OPEN COMMAND MOV-40630, OPEN COMMAND AA

62578 RIO-FLT-A2 FILTER MODULE 6 DO ZCL-40630 I-2030 MOV-40630 CLOSE COMMAND MOV-40630, CLOSE COMMAND AA

63539 RIO-FLT-A2 FILTER MODULE 6 DO ZCH-40640 I-2030 MOV-40640 OPEN COMMAND MOV-40640, OPEN COMMAND AA

64678 RIO-FLT-A2 FILTER MODULE 6 DO ZCL-40640 I-2030 MOV-40640 CLOSE COMMAND MOV-40640, CLOSE COMMAND AA

65307 RIO-FLT-A2 FILTER MODULE 6 DO ZCH-40650 I-2030 MOV-40650 OPEN COMMAND MOV-40650, OPEN COMMAND AA

65690 RIO-FLT-A2 FILTER MODULE 6 DO ZCL-40650 I-2030 MOV-40650 CLOSE COMMAND MOV-40650, CLOSE COMMAND AA

65700 RIO-FLT-A2 FILTER MODULE 7 DO ZCH-40720 I-2030 MOV-40720 OPEN COMMAND MOV-40720, OPEN COMMAND AA

64218 RIO-FLT-A2 FILTER MODULE 7 DO ZCL-40720 I-2030 MOV-40720 CLOSE COMMAND MOV-40720, CLOSE COMMAND AA

63069 RIO-FLT-A2 FILTER MODULE 7 DO ZCH-40730 I-2030 MOV-40730 OPEN COMMAND MOV-40730, OPEN COMMAND AA

66583 RIO-FLT-A2 FILTER MODULE 7 DO ZCL-40730 I-2030 MOV-40730 CLOSE COMMAND MOV-40730, CLOSE COMMAND AA

62765 RIO-FLT-A2 FILTER MODULE 7 DO ZCH-40740 I-2030 MOV-40740 OPEN COMMAND MOV-40740, OPEN COMMAND AA

64454 RIO-FLT-A2 FILTER MODULE 7 DO ZCL-40740 I-2030 MOV-40740 CLOSE COMMAND MOV-40740, CLOSE COMMAND AA

62131 RIO-FLT-A2 FILTER MODULE 7 DO ZCH-40750 I-2030 MOV-40750 OPEN COMMAND MOV-40750, OPEN COMMAND AA

62487 RIO-FLT-A2 FILTER MODULE 7 DO ZCL-40750 I-2030 MOV-40750 CLOSE COMMAND MOV-40750, CLOSE COMMAND AA

147905 RIO-FLT-A2 FILTERED WATER DISCHARGE WEIR A DO ZCH-42050 I-2032 MOG-42050 OPEN COMMAND MOG-42050, OPEN COMMAND AA

147915 RIO-FLT-A2 FILTERED WATER DISCHARGE WEIR A DO ZCL-42050 I-2032 MOG-42050 CLOSE COMMAND MOG-42050, CLOSE COMMAND AA

64316 RIO-FLT-B1 FILTER MODULE 8 AI LI-40801 I-2030 LIT-40801 LEVEL LIT-40801, LEVEL AA

63971 RIO-FLT-B1 FILTER MODULE 8 AI PI-40803 I-2030 PIT-40803 PRESSURE PIT-40803, PRESSURE AA

63570 RIO-FLT-B1 FILTER MODULE 8 AI AI-40804 I-2030 AIT-40804 TURBIDITY AIT-40804, TURBIDITY AA

63429 RIO-FLT-B1 FILTER MODULE 8 AI FI-40805 I-2030 FIT-40805 FLOW FIT-40805, FLOW AA

107287 RIO-FLT-B1 FILTER MODULE 8 AI ZI-40860 I-2030 MOV-40860 POSITION FEEDBACK MOV-40860, POSITION FEEDBACK AA

108708 RIO-FLT-B1 FILTER MODULE 8 AI ZI-40870 I-2030 MOV-40870 POSITION FEEDBACK MOV-40870, POSITION FEEDBACK AA

66607 RIO-FLT-B1 FILTER MODULE 9 AI LI-40901 I-2030 LIT-40901 LEVEL LIT-40901, LEVEL AA

65892 RIO-FLT-B1 FILTER MODULE 9 AI PI-40903 I-2030 PIT-40903 PRESSURE PIT-40903, PRESSURE AA

62603 RIO-FLT-B1 FILTER MODULE 9 AI AI-40904 I-2030 AIT-40904 TURBIDITY AIT-40904, TURBIDITY AA

62895 RIO-FLT-B1 FILTER MODULE 9 AI FI-40905 I-2030 FIT-40905 FLOW FIT-40905, FLOW AA

107283 RIO-FLT-B1 FILTER MODULE 9 AI ZI-40960 I-2030 MOV-40960 POSITION FEEDBACK MOV-40960, POSITION FEEDBACK AA

108711 RIO-FLT-B1 FILTER MODULE 9 AI ZI-40970 I-2030 MOV-40970 POSITION FEEDBACK MOV-40970, POSITION FEEDBACK AA

65171 RIO-FLT-B1 FILTER MODULE 10 AI LI-41001 I-2030 LIT-41001 LEVEL LIT-41001, LEVEL AA

65071 RIO-FLT-B1 FILTER MODULE 10 AI PI-41003 I-2030 PIT-41003 PRESSURE PIT-41003, PRESSURE AA

63816 RIO-FLT-B1 FILTER MODULE 10 AI AI-41004 I-2030 AIT-41004 TURBIDITY AIT-41004, TURBIDITY AA

65962 RIO-FLT-B1 FILTER MODULE 10 AI FI-41005 I-2030 FIT-41005 FLOW FIT-41005, FLOW AA

107227 RIO-FLT-B1 FILTER MODULE 10 AI ZI-41060 I-2030 MOV-41060 POSITION FEEDBACK MOV-41060, POSITION FEEDBACK AA

108721 RIO-FLT-B1 FILTER MODULE 10 AI ZI-41070 I-2030 MOV-41070 POSITION FEEDBACK MOV-41070, POSITION FEEDBACK AA

65364 RIO-FLT-B1 FILTER MODULE 11 AI LI-41101 I-2030 LIT-41101 LEVEL LIT-41101, LEVEL AA

62949 RIO-FLT-B1 FILTER MODULE 11 AI PI-41103 I-2030 PIT-41103 PRESSURE PIT-41103, PRESSURE AA

63271 RIO-FLT-B1 FILTER MODULE 11 AI AI-41104 I-2030 AIT-41104 TURBIDITY AIT-41104, TURBIDITY AA

64282 RIO-FLT-B1 FILTER MODULE 11 AI FI-41105 I-2030 FIT-41105 FLOW FIT-41105, FLOW AA

107289 RIO-FLT-B1 FILTER MODULE 11 AI ZI-41160 I-2030 MOV-41160 POSITION FEEDBACK MOV-41160, POSITION FEEDBACK AA

108715 RIO-FLT-B1 FILTER MODULE 11 AI ZI-41170 I-2030 MOV-41170 POSITION FEEDBACK MOV-41170, POSITION FEEDBACK AA

107259 RIO-FLT-B1 FILTER MODULE 8 AO ZC-40860 I-2030 MOV-40860 POSITION COMMAND MOV-40860, POSITION COMMAND AA

108720 RIO-FLT-B1 FILTER MODULE 8 AO ZC-40870 I-2030 MOV-40870 POSITION COMMAND MOV-40870, POSITION COMMAND AA
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107211 RIO-FLT-B1 FILTER MODULE 9 AO ZC-40960 I-2030 MOV-40960 POSITION COMMAND MOV-40960, POSITION COMMAND AA

108712 RIO-FLT-B1 FILTER MODULE 9 AO ZC-40970 I-2030 MOV-40970 POSITION COMMAND MOV-40970, POSITION COMMAND AA

107216 RIO-FLT-B1 FILTER MODULE 10 AO ZCH-41060 I-2030 MOV-41060 POSITION COMMAND MOV-41060, POSITION COMMAND AA

108714 RIO-FLT-B1 FILTER MODULE 10 AO ZC-41070 I-2030 MOV-41070 POSITION COMMAND MOV-41070, POSITION COMMAND AA

107241 RIO-FLT-B1 FILTER MODULE 11 AO ZC-41160 I-2030 MOV-41160 POSITION COMMAND MOV-41160, POSITION COMMAND AA

108706 RIO-FLT-B1 FILTER MODULE 11 AO ZC-41170 I-2030 MOV-41170 POSITION COMMAND MOV-41170, POSITION COMMAND AA

64348 RIO-FLT-B1 FILTER MODULE 8 DI YA-40820 I-2030 MOV-40820 FAULT MOV-40820, FAULT AA

64291 RIO-FLT-B1 FILTER MODULE 8 DI YN-40820 I-2030 MOV-40820 REMOTE MODE MOV-40820, REMOTE MODE AA

62424 RIO-FLT-B1 FILTER MODULE 8 DI ZSH-40820 I-2030 MOV-40820 OPEN FEEDBACK MOV-40820, OPEN FEEDBACK AA

62217 RIO-FLT-B1 FILTER MODULE 8 DI ZSL-40820 I-2030 MOV-40820 CLOSED FEEDBACK MOV-40820, CLOSED FEEDBACK AA

62818 RIO-FLT-B1 FILTER MODULE 8 DI YA-40830 I-2030 MOV-40830 FAULT MOV-40830, FAULT AA

62368 RIO-FLT-B1 FILTER MODULE 8 DI YN-40830 I-2030 MOV-40830 REMOTE MODE MOV-40830, REMOTE MODE AA

63462 RIO-FLT-B1 FILTER MODULE 8 DI ZSH-40830 I-2030 MOV-40830 OPEN FEEDBACK MOV-40830, OPEN FEEDBACK AA

64191 RIO-FLT-B1 FILTER MODULE 8 DI ZSL-40830 I-2030 MOV-40830 CLOSED FEEDBACK MOV-40830, CLOSED FEEDBACK AA

63060 RIO-FLT-B1 FILTER MODULE 8 DI YA-40840 I-2030 MOV-40840 FAULT MOV-40840, FAULT AA

66515 RIO-FLT-B1 FILTER MODULE 8 DI YN-40840 I-2030 MOV-40840 REMOTE MODE MOV-40840, REMOTE MODE AA

64992 RIO-FLT-B1 FILTER MODULE 8 DI ZSH-40840 I-2030 MOV-40840 OPEN FEEDBACK MOV-40840, OPEN FEEDBACK AA

64211 RIO-FLT-B1 FILTER MODULE 8 DI ZSL-40840 I-2030 MOV-40840 CLOSED FEEDBACK MOV-40840, CLOSED FEEDBACK AA

64404 RIO-FLT-B1 FILTER MODULE 8 DI YA-40850 I-2030 MOV-40850 FAULT MOV-40850, FAULT AA

64778 RIO-FLT-B1 FILTER MODULE 8 DI YN-40850 I-2030 MOV-40850 REMOTE MODE MOV-40850, REMOTE MODE AA

64713 RIO-FLT-B1 FILTER MODULE 8 DI ZSH-40850 I-2030 MOV-40850 OPEN FEEDBACK MOV-40850, OPEN FEEDBACK AA

64136 RIO-FLT-B1 FILTER MODULE 8 DI ZSL-40850 I-2030 MOV-40850 CLOSED FEEDBACK MOV-40850, CLOSED FEEDBACK AA

62280 RIO-FLT-B1 FILTER MODULE 8 DI YA-40860 I-2030 MOV-40860 FAULT MOV-40860, FAULT AA

66166 RIO-FLT-B1 FILTER MODULE 8 DI YN-40860 I-2030 MOV-40860 REMOTE MODE MOV-40860, REMOTE MODE AA

63177 RIO-FLT-B1 FILTER MODULE 8 DI ZSL-40860 I-2030 MOV-40860 CLOSED FEEDBACK MOV-40860, CLOSED FEEDBACK AA

64483 RIO-FLT-B1 FILTER MODULE 8 DI YA-40870 I-2030 MOV-40870 FAULT MOV-40870, FAULT AA

63860 RIO-FLT-B1 FILTER MODULE 8 DI YN-40870 I-2030 MOV-40870 REMOTE MODE MOV-40870, REMOTE MODE AA

62323 RIO-FLT-B1 FILTER MODULE 8 DI ZSL-40870 I-2030 MOV-40870 CLOSED FEEDBACK MOV-40870, CLOSED FEEDBACK AA

63795 RIO-FLT-B1 FILTER MODULE 9 DI YA-40920 I-2030 MOV-40920 FAULT MOV-40920, FAULT AA

63231 RIO-FLT-B1 FILTER MODULE 9 DI YN-40920 I-2030 MOV-40920 REMOTE MODE MOV-40920, REMOTE MODE AA

62676 RIO-FLT-B1 FILTER MODULE 9 DI ZSH-40920 I-2030 MOV-40920 OPEN FEEDBACK MOV-40920, OPEN FEEDBACK AA

65110 RIO-FLT-B1 FILTER MODULE 9 DI ZSL-40920 I-2030 MOV-40920 CLOSED FEEDBACK MOV-40920, CLOSED FEEDBACK AA

63310 RIO-FLT-B1 FILTER MODULE 9 DI YA-40930 I-2030 MOV-40930 FAULT MOV-40930, FAULT AA

62258 RIO-FLT-B1 FILTER MODULE 9 DI YN-40930 I-2030 MOV-40930 REMOTE MODE MOV-40930, REMOTE MODE AA

64100 RIO-FLT-B1 FILTER MODULE 9 DI ZSH-40930 I-2030 MOV-40930 OPEN FEEDBACK MOV-40930, OPEN FEEDBACK AA

66402 RIO-FLT-B1 FILTER MODULE 9 DI ZSL-40930 I-2030 MOV-40930 CLOSED FEEDBACK MOV-40930, CLOSED FEEDBACK AA

62349 RIO-FLT-B1 FILTER MODULE 9 DI YA-40940 I-2030 MOV-40940 FAULT MOV-40940, FAULT AA

64313 RIO-FLT-B1 FILTER MODULE 9 DI YN-40940 I-2030 MOV-40940 REMOTE MODE MOV-40940, REMOTE MODE AA

64617 RIO-FLT-B1 FILTER MODULE 9 DI ZSH-40940 I-2030 MOV-40940 OPEN FEEDBACK MOV-40940, OPEN FEEDBACK AA

64353 RIO-FLT-B1 FILTER MODULE 9 DI ZSL-40940 I-2030 MOV-40940 CLOSED FEEDBACK MOV-40940, CLOSED FEEDBACK AA

66587 RIO-FLT-B1 FILTER MODULE 9 DI YA-40950 I-2030 MOV-40950 FAULT MOV-40950, FAULT AA

66526 RIO-FLT-B1 FILTER MODULE 9 DI YN-40950 I-2030 MOV-40950 REMOTE MODE MOV-40950, REMOTE MODE AA

63442 RIO-FLT-B1 FILTER MODULE 9 DI ZSH-40950 I-2030 MOV-40950 OPEN FEEDBACK MOV-40950, OPEN FEEDBACK AA

65526 RIO-FLT-B1 FILTER MODULE 9 DI ZSL-40950 I-2030 MOV-40950 CLOSED FEEDBACK MOV-40950, CLOSED FEEDBACK AA

63531 RIO-FLT-B1 FILTER MODULE 9 DI YA-40960 I-2030 MOV-40960 FAULT MOV-40960, FAULT AA

64914 RIO-FLT-B1 FILTER MODULE 9 DI YN-40960 I-2030 MOV-40960 REMOTE MODE MOV-40960, REMOTE MODE AA

64397 RIO-FLT-B1 FILTER MODULE 9 DI ZSL-40960 I-2030 MOV-40960 CLOSED FEEDBACK MOV-40960, CLOSED FEEDBACK AA

65015 RIO-FLT-B1 FILTER MODULE 9 DI YA-40970 I-2030 MOV-40970 FAULT MOV-40970, FAULT AA

65601 RIO-FLT-B1 FILTER MODULE 9 DI YN-40970 I-2030 MOV-40970 REMOTE MODE MOV-40970, REMOTE MODE AA

66182 RIO-FLT-B1 FILTER MODULE 9 DI ZSL-40970 I-2030 MOV-40970 CLOSED FEEDBACK MOV-40970, CLOSED FEEDBACK AA

65661 RIO-FLT-B1 FILTER MODULE 10 DI YA-41020 I-2030 MOV-41020 FAULT MOV-41020, FAULT AA

62619 RIO-FLT-B1 FILTER MODULE 10 DI YN-41020 I-2030 MOV-41020 REMOTE MODE MOV-41020, REMOTE MODE AA

62393 RIO-FLT-B1 FILTER MODULE 10 DI ZSH-41020 I-2030 MOV-41020 OPEN FEEDBACK MOV-41020, OPEN FEEDBACK AA

62359 RIO-FLT-B1 FILTER MODULE 10 DI ZSL-41020 I-2030 MOV-41020 CLOSED FEEDBACK MOV-41020, CLOSED FEEDBACK AA

65039 RIO-FLT-B1 FILTER MODULE 10 DI YA-41030 I-2030 MOV-41030 FAULT MOV-41030, FAULT AA

65077 RIO-FLT-B1 FILTER MODULE 10 DI YN-41030 I-2030 MOV-41030 REMOTE MODE MOV-41030, REMOTE MODE AA

64022 RIO-FLT-B1 FILTER MODULE 10 DI ZSH-41030 I-2030 MOV-41030 OPEN FEEDBACK MOV-41030, OPEN FEEDBACK AA

63848 RIO-FLT-B1 FILTER MODULE 10 DI ZSL-41030 I-2030 MOV-41030 CLOSED FEEDBACK MOV-41030, CLOSED FEEDBACK AA

65241 RIO-FLT-B1 FILTER MODULE 10 DI YA-41040 I-2030 MOV-41040 FAULT MOV-41040, FAULT AA

62850 RIO-FLT-B1 FILTER MODULE 10 DI YN-41040 I-2030 MOV-41040 REMOTE MODE MOV-41040, REMOTE MODE AA

65573 RIO-FLT-B1 FILTER MODULE 10 DI ZSH-41040 I-2030 MOV-41040 OPEN FEEDBACK MOV-41040, OPEN FEEDBACK AA

65104 RIO-FLT-B1 FILTER MODULE 10 DI ZSL-41040 I-2030 MOV-41040 CLOSED FEEDBACK MOV-41040, CLOSED FEEDBACK AA

62263 RIO-FLT-B1 FILTER MODULE 10 DI YA-41050 I-2030 MOV-41050 FAULT MOV-41050, FAULT AA

65010 RIO-FLT-B1 FILTER MODULE 10 DI YN-41050 I-2030 MOV-41050 REMOTE MODE MOV-41050, REMOTE MODE AA

64102 RIO-FLT-B1 FILTER MODULE 10 DI ZSH-41050 I-2030 MOV-41050 OPEN FEEDBACK MOV-41050, OPEN FEEDBACK AA

65547 RIO-FLT-B1 FILTER MODULE 10 DI ZSL-41050 I-2030 MOV-41050 CLOSED FEEDBACK MOV-41050, CLOSED FEEDBACK AA

63556 RIO-FLT-B1 FILTER MODULE 10 DI YA-41060 I-2030 MOV-41060 FAULT MOV-41060, FAULT AA

65438 RIO-FLT-B1 FILTER MODULE 10 DI YN-41060 I-2030 MOV-41060 REMOTE MODE MOV-41060, REMOTE MODE AA

62684 RIO-FLT-B1 FILTER MODULE 10 DI ZSL-41060 I-2030 MOV-41060 CLOSED FEEDBACK MOV-41060, CLOSED FEEDBACK AA

65841 RIO-FLT-B1 FILTER MODULE 10 DI YA-41070 I-2030 MOV-41070 FAULT MOV-41070, FAULT AA
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65909 RIO-FLT-B1 FILTER MODULE 10 DI YN-41070 I-2030 MOV-41070 REMOTE MODE MOV-41070, REMOTE MODE AA

63234 RIO-FLT-B1 FILTER MODULE 10 DI ZSL-41070 I-2030 MOV-41070 CLOSED FEEDBACK MOV-41070, CLOSED FEEDBACK AA

62739 RIO-FLT-B1 FILTER MODULE 11 DI YA-41120 I-2030 MOV-41120 FAULT MOV-41120, FAULT AA

63915 RIO-FLT-B1 FILTER MODULE 11 DI YN-41120 I-2030 MOV-41120 REMOTE MODE MOV-41120, REMOTE MODE AA

65918 RIO-FLT-B1 FILTER MODULE 11 DI ZSH-41120 I-2030 MOV-41120 OPEN FEEDBACK MOV-41120, OPEN FEEDBACK AA

63262 RIO-FLT-B1 FILTER MODULE 11 DI ZSL-41120 I-2030 MOV-41120 CLOSED FEEDBACK MOV-41120, CLOSED FEEDBACK AA

65099 RIO-FLT-B1 FILTER MODULE 11 DI YA-41130 I-2030 MOV-41130 FAULT MOV-41130, FAULT AA

62660 RIO-FLT-B1 FILTER MODULE 11 DI YN-41130 I-2030 MOV-41130 REMOTE MODE MOV-41130, REMOTE MODE AA

63092 RIO-FLT-B1 FILTER MODULE 11 DI ZSH-41130 I-2030 MOV-41130 OPEN FEEDBACK MOV-41130, OPEN FEEDBACK AA

64040 RIO-FLT-B1 FILTER MODULE 11 DI ZSL-41130 I-2030 MOV-41130 CLOSED FEEDBACK MOV-41130, CLOSED FEEDBACK AA

63341 RIO-FLT-B1 FILTER MODULE 11 DI YA-41140 I-2030 MOV-41140 FAULT MOV-41140, FAULT AA

62596 RIO-FLT-B1 FILTER MODULE 11 DI YN-41140 I-2030 MOV-41140 REMOTE MODE MOV-41140, REMOTE MODE AA

64691 RIO-FLT-B1 FILTER MODULE 11 DI ZSH-41140 I-2030 MOV-41140 OPEN FEEDBACK MOV-41140, OPEN FEEDBACK AA

63505 RIO-FLT-B1 FILTER MODULE 11 DI ZSL-41140 I-2030 MOV-41140 CLOSED FEEDBACK MOV-41140, CLOSED FEEDBACK AA

63733 RIO-FLT-B1 FILTER MODULE 11 DI YA-41150 I-2030 MOV-41150 FAULT MOV-41150, FAULT AA

63058 RIO-FLT-B1 FILTER MODULE 11 DI YN-41150 I-2030 MOV-41150 REMOTE MODE MOV-41150, REMOTE MODE AA

65330 RIO-FLT-B1 FILTER MODULE 11 DI ZSH-41150 I-2030 MOV-41150 OPEN FEEDBACK MOV-41150, OPEN FEEDBACK AA

66024 RIO-FLT-B1 FILTER MODULE 11 DI ZSL-41150 I-2030 MOV-41150 CLOSED FEEDBACK MOV-41150, CLOSED FEEDBACK AA

62641 RIO-FLT-B1 FILTER MODULE 11 DI YA-41160 I-2030 MOV-41160 FAULT MOV-41160, FAULT AA

63686 RIO-FLT-B1 FILTER MODULE 11 DI YN-41160 I-2030 MOV-41160 REMOTE MODE MOV-41160, REMOTE MODE AA

62918 RIO-FLT-B1 FILTER MODULE 11 DI ZSL-41160 I-2030 MOV-41160 CLOSED FEEDBACK MOV-41160, CLOSED FEEDBACK AA

62200 RIO-FLT-B1 FILTER MODULE 11 DI YA-41170 I-2030 MOV-41170 FAULT MOV-41170, FAULT AA

64081 RIO-FLT-B1 FILTER MODULE 11 DI YN-41170 I-2030 MOV-41170 REMOTE MODE MOV-41170, REMOTE MODE AA

64960 RIO-FLT-B1 FILTER MODULE 11 DI ZSL-41170 I-2030 MOV-41170 CLOSED FEEDBACK MOV-41170, CLOSED FEEDBACK AA

82746 RIO-FLT-B1 SCADA DI XA-70655 I-002 RIO-FLT-B1 WATCHDOG FAULT RIO-FLT-B1, WATCHDOG FAULT AA

82769 RIO-FLT-B1 SCADA DI XA-70656 I-002 RIO-FLT-B1 120V POWER FAIL RIO-FLT-B1, 120V POWER FAIL AA

82761 RIO-FLT-B1 SCADA DI XA-70657 I-002 RIO-FLT-B1 UPS FAULT RIO-FLT-B1, UPS FAULT AA

82734 RIO-FLT-B1 SCADA DI ZA-70658 I-002 RIO-FLT-B1 DOOR OPEN RIO-FLT-B1, DOOR OPEN AA

63136 RIO-FLT-B1 FILTER MODULE 8 DO ZCH-40820 I-2030 MOV-40820 OPEN COMMAND MOV-40820, OPEN COMMAND AA

66235 RIO-FLT-B1 FILTER MODULE 8 DO ZCL-40820 I-2030 MOV-40820 CLOSE COMMAND MOV-40820, CLOSE COMMAND AA

62390 RIO-FLT-B1 FILTER MODULE 8 DO ZCH-40830 I-2030 MOV-40830 OPEN COMMAND MOV-40830, OPEN COMMAND AA

62143 RIO-FLT-B1 FILTER MODULE 8 DO ZCL-40830 I-2030 MOV-40830 CLOSE COMMAND MOV-40830, CLOSE COMMAND AA

62307 RIO-FLT-B1 FILTER MODULE 8 DO ZCH-40840 I-2030 MOV-40840 OPEN COMMAND MOV-40840, OPEN COMMAND AA

64629 RIO-FLT-B1 FILTER MODULE 8 DO ZCL-40840 I-2030 MOV-40840 CLOSE COMMAND MOV-40840, CLOSE COMMAND AA

66568 RIO-FLT-B1 FILTER MODULE 8 DO ZCH-40850 I-2030 MOV-40850 OPEN COMMAND MOV-40850, OPEN COMMAND AA

62652 RIO-FLT-B1 FILTER MODULE 8 DO ZCL-40850 I-2030 MOV-40850 CLOSE COMMAND MOV-40850, CLOSE COMMAND AA

63955 RIO-FLT-B1 FILTER MODULE 9 DO ZCH-40920 I-2030 MOV-40920 OPEN COMMAND MOV-40920, OPEN COMMAND AA

64590 RIO-FLT-B1 FILTER MODULE 9 DO ZCL-40920 I-2030 MOV-40920 CLOSE COMMAND MOV-40920, CLOSE COMMAND AA

66049 RIO-FLT-B1 FILTER MODULE 9 DO ZCH-40930 I-2030 MOV-40930 OPEN COMMAND MOV-40930, OPEN COMMAND AA

62940 RIO-FLT-B1 FILTER MODULE 9 DO ZCL-40930 I-2030 MOV-40930 CLOSE COMMAND MOV-40930, CLOSE COMMAND AA

65242 RIO-FLT-B1 FILTER MODULE 9 DO ZCH-40940 I-2030 MOV-40940 OPEN COMMAND MOV-40940, OPEN COMMAND AA

66352 RIO-FLT-B1 FILTER MODULE 9 DO ZCL-40940 I-2030 MOV-40940 CLOSE COMMAND MOV-40940, CLOSE COMMAND AA

66028 RIO-FLT-B1 FILTER MODULE 9 DO ZCH-40950 I-2030 MOV-40950 OPEN COMMAND MOV-40950, OPEN COMMAND AA

62931 RIO-FLT-B1 FILTER MODULE 9 DO ZCL-40950 I-2030 MOV-40950 CLOSE COMMAND MOV-40950, CLOSE COMMAND AA

63752 RIO-FLT-B1 FILTER MODULE 10 DO ZCH-41020 I-2030 MOV-41020 OPEN COMMAND MOV-41020, OPEN COMMAND AA

62559 RIO-FLT-B1 FILTER MODULE 10 DO ZCL-41020 I-2030 MOV-41020 CLOSE COMMAND MOV-41020, CLOSE COMMAND AA

66294 RIO-FLT-B1 FILTER MODULE 10 DO ZCH-41030 I-2030 MOV-41030 OPEN COMMAND MOV-41030, OPEN COMMAND AA

62501 RIO-FLT-B1 FILTER MODULE 10 DO ZCL-41030 I-2030 MOV-41030 CLOSE COMMAND MOV-41030, CLOSE COMMAND AA

65385 RIO-FLT-B1 FILTER MODULE 10 DO ZCH-41040 I-2030 MOV-41040 OPEN COMMAND MOV-41040, OPEN COMMAND AA

65079 RIO-FLT-B1 FILTER MODULE 10 DO ZCL-41040 I-2030 MOV-41040 CLOSE COMMAND MOV-41040, CLOSE COMMAND AA

62951 RIO-FLT-B1 FILTER MODULE 10 DO ZCH-41050 I-2030 MOV-41050 OPEN COMMAND MOV-41050, OPEN COMMAND AA

62813 RIO-FLT-B1 FILTER MODULE 10 DO ZCL-41050 I-2030 MOV-41050 CLOSE COMMAND MOV-41050, CLOSE COMMAND AA

66313 RIO-FLT-B1 FILTER MODULE 11 DO ZCH-41120 I-2030 MOV-41120 OPEN COMMAND MOV-41120, OPEN COMMAND AA

63832 RIO-FLT-B1 FILTER MODULE 11 DO ZCL-41120 I-2030 MOV-41120 CLOSE COMMAND MOV-41120, CLOSE COMMAND AA

63734 RIO-FLT-B1 FILTER MODULE 11 DO ZCH-41130 I-2030 MOV-41130 OPEN COMMAND MOV-41130, OPEN COMMAND AA

64506 RIO-FLT-B1 FILTER MODULE 11 DO ZCL-41130 I-2030 MOV-41130 CLOSE COMMAND MOV-41130, CLOSE COMMAND AA

66663 RIO-FLT-B1 FILTER MODULE 11 DO ZCH-41140 I-2030 MOV-41140 OPEN COMMAND MOV-41140, OPEN COMMAND AA

65819 RIO-FLT-B1 FILTER MODULE 11 DO ZCL-41140 I-2030 MOV-41140 CLOSE COMMAND MOV-41140, CLOSE COMMAND AA

62671 RIO-FLT-B1 FILTER MODULE 11 DO ZCH-41150 I-2030 MOV-41150 OPEN COMMAND MOV-41150, OPEN COMMAND AA

65505 RIO-FLT-B1 FILTER MODULE 11 DO ZCL-41150 I-2030 MOV-41150 CLOSE COMMAND MOV-41150, CLOSE COMMAND AA

62115 RIO-FLT-B2 FILTER MODULE 12 AI LI-41201 I-2030 LIT-41201 LEVEL LIT-41201, LEVEL AA

65621 RIO-FLT-B2 FILTER MODULE 12 AI PI-41203 I-2030 PIT-41203 PRESSURE PIT-41203, PRESSURE AA

62644 RIO-FLT-B2 FILTER MODULE 12 AI AI-41204 I-2030 AIT-41204 TURBIDITY AIT-41204, TURBIDITY AA

64186 RIO-FLT-B2 FILTER MODULE 12 AI FI-41205 I-2030 FIT-41205 FLOW FIT-41205, FLOW AA

107260 RIO-FLT-B2 FILTER MODULE 12 AI ZI-41260 I-2030 MOV-41260 POSITION FEEDBACK MOV-41260, POSITION FEEDBACK AA

108701 RIO-FLT-B2 FILTER MODULE 12 AI ZI-41270 I-2030 MOV-41270 POSITION FEEDBACK MOV-41270, POSITION FEEDBACK AA

66250 RIO-FLT-B2 FILTER MODULE 13 AI LI-41301 I-2030 LIT-41301 LEVEL LIT-41301, LEVEL AA

63708 RIO-FLT-B2 FILTER MODULE 13 AI PI-41303 I-2030 PIT-41303 PRESSURE PIT-41303, PRESSURE AA

62469 RIO-FLT-B2 FILTER MODULE 13 AI AI-41304 I-2030 AIT-41304 TURBIDITY AIT-41304, TURBIDITY AA

65627 RIO-FLT-B2 FILTER MODULE 13 AI FI-41305 I-2030 FIT-41305 FLOW FIT-41305, FLOW AA
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107245 RIO-FLT-B2 FILTER MODULE 13 AI ZI-41360 I-2030 MOV-41360 POSITION FEEDBACK MOV-41360, POSITION FEEDBACK AA

108707 RIO-FLT-B2 FILTER MODULE 13 AI ZI-41370 I-2030 MOV-41370 POSITION FEEDBACK MOV-41370, POSITION FEEDBACK AA

63901 RIO-FLT-B2 FILTER MODULE 14 AI LI-41401 I-2030 LIT-41401 LEVEL LIT-41401, LEVEL AA

65875 RIO-FLT-B2 FILTER MODULE 14 AI PI-41403 I-2030 PIT-41403 PRESSURE PIT-41403, PRESSURE AA

62555 RIO-FLT-B2 FILTER MODULE 14 AI AI-41404 I-2030 AIT-41404 TURBIDITY AIT-41404, TURBIDITY AA

63427 RIO-FLT-B2 FILTER MODULE 14 AI FI-41405 I-2030 FIT-41405 FLOW FIT-41405, FLOW AA

107252 RIO-FLT-B2 FILTER MODULE 14 AI ZI-41460 I-2030 MOV-41460 POSITION FEEDBACK MOV-41460, POSITION FEEDBACK AA

108719 RIO-FLT-B2 FILTER MODULE 14 AI ZI-41470 I-2030 MOV-41470 POSITION FEEDBACK MOV-41470, POSITION FEEDBACK AA

82512 RIO-FLT-B2 FILTERED WATER WEIR B AI LI-42032 I-2032 LIT-42032 LEVEL LIT-42032, LEVEL AA

82516 RIO-FLT-B2 FILTERED WATER DISCHARGE TRAIN B AI LI-42034 I-2032 LIT-42034 LEVEL LIT-42034, LEVEL AA

52409 RIO-FLT-B2 FILTER TRAIN B AI AI-42042 I-2032 AIT-42042 TURBIDITY AIT-42042, TURBIDITY AA

157953 RIO-FLT-B2 FILTER TRAIN B AI AI-42062 I-2032 AIT-42062 UV254 AIT-42062, UV254 AA

107214 RIO-FLT-B2 FILTER MODULE 12 AO ZC-41260 I-2030 MOV-41260 POSITION COMMAND MOV-41260, POSITION COMMAND AA

108703 RIO-FLT-B2 FILTER MODULE 12 AO ZC-41270 I-2030 MOV-41270 POSITION COMMAND MOV-41270, POSITION COMMAND AA

107247 RIO-FLT-B2 FILTER MODULE 13 AO ZCH-41360 I-2030 MOV-41360 POSITION COMMAND MOV-41360, POSITION COMMAND AA

108724 RIO-FLT-B2 FILTER MODULE 13 AO ZC-41370 I-2030 MOV-41370 POSITION COMMAND MOV-41370, POSITION COMMAND AA

107251 RIO-FLT-B2 FILTER MODULE 14 AO ZC-41460 I-2030 MOV-41460 POSITION COMMAND MOV-41460, POSITION COMMAND AA

108725 RIO-FLT-B2 FILTER MODULE 14 AO ZC-41470 I-2030 MOV-41470 POSITION COMMAND MOV-41470, POSITION COMMAND AA

62486 RIO-FLT-B2 FILTER MODULE 12 DI YA-41220 I-2030 MOV-41220 FAULT MOV-41220, FAULT AA

66561 RIO-FLT-B2 FILTER MODULE 12 DI YN-41220 I-2030 MOV-41220 REMOTE MODE MOV-41220, REMOTE MODE AA

66379 RIO-FLT-B2 FILTER MODULE 12 DI ZSH-41220 I-2030 MOV-41220 OPEN FEEDBACK MOV-41220, OPEN FEEDBACK AA

63034 RIO-FLT-B2 FILTER MODULE 12 DI ZSL-41220 I-2030 MOV-41220 CLOSED FEEDBACK MOV-41220, CLOSED FEEDBACK AA

64654 RIO-FLT-B2 FILTER MODULE 12 DI YA-41230 I-2030 MOV-41230 FAULT MOV-41230, FAULT AA

66178 RIO-FLT-B2 FILTER MODULE 12 DI YN-41230 I-2030 MOV-41230 REMOTE MODE MOV-41230, REMOTE MODE AA

65503 RIO-FLT-B2 FILTER MODULE 12 DI ZSH-41230 I-2030 MOV-41230 OPEN FEEDBACK MOV-41230, OPEN FEEDBACK AA

64904 RIO-FLT-B2 FILTER MODULE 12 DI ZSL-41230 I-2030 MOV-41230 CLOSED FEEDBACK MOV-41230, CLOSED FEEDBACK AA

63579 RIO-FLT-B2 FILTER MODULE 12 DI YA-41240 I-2030 MOV-41240 FAULT MOV-41240, FAULT AA

64549 RIO-FLT-B2 FILTER MODULE 12 DI YN-41240 I-2030 MOV-41240 REMOTE MODE MOV-41240, REMOTE MODE AA

65372 RIO-FLT-B2 FILTER MODULE 12 DI ZSH-41240 I-2030 MOV-41240 OPEN FEEDBACK MOV-41240, OPEN FEEDBACK AA

64815 RIO-FLT-B2 FILTER MODULE 12 DI ZSL-41240 I-2030 MOV-41240 CLOSED FEEDBACK MOV-41240, CLOSED FEEDBACK AA

62308 RIO-FLT-B2 FILTER MODULE 12 DI YA-41250 I-2030 MOV-41250 FAULT MOV-41250, FAULT AA

62881 RIO-FLT-B2 FILTER MODULE 12 DI YN-41250 I-2030 MOV-41250 REMOTE MODE MOV-41250, REMOTE MODE AA

65296 RIO-FLT-B2 FILTER MODULE 12 DI ZSH-41250 I-2030 MOV-41250 OPEN FEEDBACK MOV-41250, OPEN FEEDBACK AA

62966 RIO-FLT-B2 FILTER MODULE 12 DI ZSL-41250 I-2030 MOV-41250 CLOSED FEEDBACK MOV-41250, CLOSED FEEDBACK AA

63823 RIO-FLT-B2 FILTER MODULE 12 DI YA-41260 I-2030 MOV-41260 FAULT MOV-41260, FAULT AA

64613 RIO-FLT-B2 FILTER MODULE 12 DI YN-41260 I-2030 MOV-41260 REMOTE MODE MOV-41260, REMOTE MODE AA

65215 RIO-FLT-B2 FILTER MODULE 12 DI ZSL-41260 I-2030 MOV-41260 CLOSED FEEDBACK MOV-41260, CLOSED FEEDBACK AA

63515 RIO-FLT-B2 FILTER MODULE 12 DI YA-41270 I-2030 MOV-41270 FAULT MOV-41270, FAULT AA

64312 RIO-FLT-B2 FILTER MODULE 12 DI YN-41270 I-2030 MOV-41270 REMOTE MODE MOV-41270, REMOTE MODE AA

64089 RIO-FLT-B2 FILTER MODULE 12 DI ZSL-41270 I-2030 MOV-41270 CLOSED FEEDBACK MOV-41270, CLOSED FEEDBACK AA

62162 RIO-FLT-B2 FILTER MODULE 13 DI YA-41320 I-2030 MOV-41320 FAULT MOV-41320, FAULT AA

63364 RIO-FLT-B2 FILTER MODULE 13 DI YN-41320 I-2030 MOV-41320 REMOTE MODE MOV-41320, REMOTE MODE AA

65295 RIO-FLT-B2 FILTER MODULE 13 DI ZSH-41320 I-2030 MOV-41320 OPEN FEEDBACK MOV-41320, OPEN FEEDBACK AA

63855 RIO-FLT-B2 FILTER MODULE 13 DI ZSL-41320 I-2030 MOV-41320 CLOSED FEEDBACK MOV-41320, CLOSED FEEDBACK AA

62750 RIO-FLT-B2 FILTER MODULE 13 DI YA-41330 I-2030 MOV-41330 FAULT MOV-41330, FAULT AA

64752 RIO-FLT-B2 FILTER MODULE 13 DI YN-41330 I-2030 MOV-41330 REMOTE MODE MOV-41330, REMOTE MODE AA

62381 RIO-FLT-B2 FILTER MODULE 13 DI ZSH-41330 I-2030 MOV-41330 OPEN FEEDBACK MOV-41330, OPEN FEEDBACK AA

63582 RIO-FLT-B2 FILTER MODULE 13 DI ZSL-41330 I-2030 MOV-41330 CLOSED FEEDBACK MOV-41330, CLOSED FEEDBACK AA

65579 RIO-FLT-B2 FILTER MODULE 13 DI YA-41340 I-2030 MOV-41340 FAULT MOV-41340, FAULT AA

63770 RIO-FLT-B2 FILTER MODULE 13 DI YN-41340 I-2030 MOV-41340 REMOTE MODE MOV-41340, REMOTE MODE AA

62516 RIO-FLT-B2 FILTER MODULE 13 DI ZSH-41340 I-2030 MOV-41340 OPEN FEEDBACK MOV-41340, OPEN FEEDBACK AA

65926 RIO-FLT-B2 FILTER MODULE 13 DI ZSL-41340 I-2030 MOV-41340 CLOSED FEEDBACK MOV-41340, CLOSED FEEDBACK AA

62285 RIO-FLT-B2 FILTER MODULE 13 DI YA-41350 I-2030 MOV-41350 FAULT MOV-41350, FAULT AA

64223 RIO-FLT-B2 FILTER MODULE 13 DI YN-41350 I-2030 MOV-41350 REMOTE MODE MOV-41350, REMOTE MODE AA

63116 RIO-FLT-B2 FILTER MODULE 13 DI ZSH-41350 I-2030 MOV-41350 OPEN FEEDBACK MOV-41350, OPEN FEEDBACK AA

64714 RIO-FLT-B2 FILTER MODULE 13 DI ZSL-41350 I-2030 MOV-41350 CLOSED FEEDBACK MOV-41350, CLOSED FEEDBACK AA

66284 RIO-FLT-B2 FILTER MODULE 13 DI YA-41360 I-2030 MOV-41360 FAULT MOV-41360, FAULT AA

62532 RIO-FLT-B2 FILTER MODULE 13 DI YN-41360 I-2030 MOV-41360 REMOTE MODE MOV-41360, REMOTE MODE AA

64734 RIO-FLT-B2 FILTER MODULE 13 DI ZSL-41360 I-2030 MOV-41360 CLOSED FEEDBACK MOV-41360, CLOSED FEEDBACK AA

63373 RIO-FLT-B2 FILTER MODULE 13 DI YA-41370 I-2030 MOV-41370 FAULT MOV-41370, FAULT AA

63309 RIO-FLT-B2 FILTER MODULE 13 DI YN-41370 I-2030 MOV-41370 REMOTE MODE MOV-41370, REMOTE MODE AA

66282 RIO-FLT-B2 FILTER MODULE 13 DI ZSL-41370 I-2030 MOV-41370 CLOSED FEEDBACK MOV-41370, CLOSED FEEDBACK AA

63937 RIO-FLT-B2 FILTER MODULE 14 DI YA-41420 I-2030 MOV-41420 FAULT MOV-41420, FAULT AA

64456 RIO-FLT-B2 FILTER MODULE 14 DI YN-41420 I-2030 MOV-41420 REMOTE MODE MOV-41420, REMOTE MODE AA

63521 RIO-FLT-B2 FILTER MODULE 14 DI ZSH-41420 I-2030 MOV-41420 OPEN FEEDBACK MOV-41420, OPEN FEEDBACK AA

65687 RIO-FLT-B2 FILTER MODULE 14 DI ZSL-41420 I-2030 MOV-41420 CLOSED FEEDBACK MOV-41420, CLOSED FEEDBACK AA

63062 RIO-FLT-B2 FILTER MODULE 14 DI YA-41430 I-2030 MOV-41430 FAULT MOV-41430, FAULT AA

65967 RIO-FLT-B2 FILTER MODULE 14 DI YN-41430 I-2030 MOV-41430 REMOTE MODE MOV-41430, REMOTE MODE AA

62548 RIO-FLT-B2 FILTER MODULE 14 DI ZSH-41430 I-2030 MOV-41430 OPEN FEEDBACK MOV-41430, OPEN FEEDBACK AA

64253 RIO-FLT-B2 FILTER MODULE 14 DI ZSL-41430 I-2030 MOV-41430 CLOSED FEEDBACK MOV-41430, CLOSED FEEDBACK AA
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65620 RIO-FLT-B2 FILTER MODULE 14 DI YA-41440 I-2030 MOV-41440 FAULT MOV-41440, FAULT AA

64836 RIO-FLT-B2 FILTER MODULE 14 DI YN-41440 I-2030 MOV-41440 REMOTE MODE MOV-41440, REMOTE MODE AA

63516 RIO-FLT-B2 FILTER MODULE 14 DI ZSH-41440 I-2030 MOV-41440 OPEN FEEDBACK MOV-41440, OPEN FEEDBACK AA

65016 RIO-FLT-B2 FILTER MODULE 14 DI ZSL-41440 I-2030 MOV-41440 CLOSED FEEDBACK MOV-41440, CLOSED FEEDBACK AA

65249 RIO-FLT-B2 FILTER MODULE 14 DI YA-41450 I-2030 MOV-41450 FAULT MOV-41450, FAULT AA

62378 RIO-FLT-B2 FILTER MODULE 14 DI YN-41450 I-2030 MOV-41450 REMOTE MODE MOV-41450, REMOTE MODE AA

63940 RIO-FLT-B2 FILTER MODULE 14 DI ZSH-41450 I-2030 MOV-41450 OPEN FEEDBACK MOV-41450, OPEN FEEDBACK AA

65049 RIO-FLT-B2 FILTER MODULE 14 DI ZSL-41450 I-2030 MOV-41450 CLOSED FEEDBACK MOV-41450, CLOSED FEEDBACK AA

63027 RIO-FLT-B2 FILTER MODULE 14 DI YA-41460 I-2030 MOV-41460 FAULT MOV-41460, FAULT AA

66021 RIO-FLT-B2 FILTER MODULE 14 DI YN-41460 I-2030 MOV-41460 REMOTE MODE MOV-41460, REMOTE MODE AA

65667 RIO-FLT-B2 FILTER MODULE 14 DI ZSL-41460 I-2030 MOV-41460 CLOSED FEEDBACK MOV-41460, CLOSED FEEDBACK AA

63771 RIO-FLT-B2 FILTER MODULE 14 DI YA-41470 I-2030 MOV-41470 FAULT MOV-41470, FAULT AA

63117 RIO-FLT-B2 FILTER MODULE 14 DI YN-41470 I-2030 MOV-41470 REMOTE MODE MOV-41470, REMOTE MODE AA

66536 RIO-FLT-B2 FILTER MODULE 14 DI ZSL-41470 I-2030 MOV-41470 CLOSED FEEDBACK MOV-41470, CLOSED FEEDBACK AA

136896 RIO-FLT-B2 FILTERED WATER DISCHARGE WEIR B DI FAL-42047 I-2032 FSL-42047 LOW FLOW FSL-42047, LOW FLOW AA

136880 RIO-FLT-B2 FILTERED WATER DISCHARGE WEIR B DI FAL-42048 I-2032 FSL-42048 LOW FLOW FSL-42048, LOW FLOW AA

158342 RIO-FLT-B2 FILTERED WATER DI FAL-42058 I-2032 FSL-42058 LOW FLOW FSL-42058, LOW FLOW AA

148030 RIO-FLT-B2 FILTERED WATER DISCHARGE WEIR B DI YA-42060 I-2032 MOG-42060 FAULT MOG-42060, FAULT AA

148026 RIO-FLT-B2 FILTERED WATER DISCHARGE WEIR B DI YN-42060 I-2032 MOG-42060 REMOTE MODE MOG-42060, REMOTE MODE AA

148048 RIO-FLT-B2 FILTERED WATER DISCHARGE WEIR B DI ZSH-42060 I-2032 MOG-42060 OPEN FEEDBACK MOG-42060, OPEN FEEDBACK AA

148022 RIO-FLT-B2 FILTERED WATER DISCHARGE WEIR B DI ZSL-42060 I-2032 MOG-42060 CLOSED FEEDBACK MOG-42060, CLOSED FEEDBACK AA

98718 RIO-FLT-B2 SCADA DI XA-70660 I-002 RIO-FLT-B2 WATCHDOG FAULT RIO-FLT-B2, WATCHDOG FAULT AA

98708 RIO-FLT-B2 SCADA DI XA-70661 I-002 RIO-FLT-B2 120V POWER FAIL RIO-FLT-B2, 120V POWER FAIL AA

98724 RIO-FLT-B2 SCADA DI XA-70662 I-002 RIO-FLT-B2 UPS FAULT RIO-FLT-B2, UPS FAULT AA

98734 RIO-FLT-B2 SCADA DI ZA-70663 I-002 RIO-FLT-B2 DOOR OPEN RIO-FLT-B2, DOOR OPEN AA

65267 RIO-FLT-B2 FILTER MODULE 12 DO ZCH-41220 I-2030 MOV-41220 OPEN COMMAND MOV-41220, OPEN COMMAND AA

63188 RIO-FLT-B2 FILTER MODULE 12 DO ZCL-41220 I-2030 MOV-41220 CLOSE COMMAND MOV-41220, CLOSE COMMAND AA

62558 RIO-FLT-B2 FILTER MODULE 12 DO ZCH-41230 I-2030 MOV-41230 OPEN COMMAND MOV-41230, OPEN COMMAND AA

62642 RIO-FLT-B2 FILTER MODULE 12 DO ZCL-41230 I-2030 MOV-41230 CLOSE COMMAND MOV-41230, CLOSE COMMAND AA

62773 RIO-FLT-B2 FILTER MODULE 12 DO ZCH-41240 I-2030 MOV-41240 OPEN COMMAND MOV-41240, OPEN COMMAND AA

62711 RIO-FLT-B2 FILTER MODULE 12 DO ZCL-41240 I-2030 MOV-41240 CLOSE COMMAND MOV-41240, CLOSE COMMAND AA

64839 RIO-FLT-B2 FILTER MODULE 12 DO ZCH-41250 I-2030 MOV-41250 OPEN COMMAND MOV-41250, OPEN COMMAND AA

64650 RIO-FLT-B2 FILTER MODULE 12 DO ZCL-41250 I-2030 MOV-41250 CLOSE COMMAND MOV-41250, CLOSE COMMAND AA

62395 RIO-FLT-B2 FILTER MODULE 13 DO ZCH-41320 I-2030 MOV-41320 OPEN COMMAND MOV-41320, OPEN COMMAND AA

66116 RIO-FLT-B2 FILTER MODULE 13 DO ZCL-41320 I-2030 MOV-41320 CLOSE COMMAND MOV-41320, CLOSE COMMAND AA

64744 RIO-FLT-B2 FILTER MODULE 13 DO ZCH-41330 I-2030 MOV-41330 OPEN COMMAND MOV-41330, OPEN COMMAND AA

64090 RIO-FLT-B2 FILTER MODULE 13 DO ZCL-41330 I-2030 MOV-41330 CLOSE COMMAND MOV-41330, CLOSE COMMAND AA

64748 RIO-FLT-B2 FILTER MODULE 13 DO ZCH-41340 I-2030 MOV-41340 OPEN COMMAND MOV-41340, OPEN COMMAND AA

66601 RIO-FLT-B2 FILTER MODULE 13 DO ZCL-41340 I-2030 MOV-41340 CLOSE COMMAND MOV-41340, CLOSE COMMAND AA

63455 RIO-FLT-B2 FILTER MODULE 13 DO ZCH-41350 I-2030 MOV-41350 OPEN COMMAND MOV-41350, OPEN COMMAND AA

65076 RIO-FLT-B2 FILTER MODULE 13 DO ZCL-41350 I-2030 MOV-41350 CLOSE COMMAND MOV-41350, CLOSE COMMAND AA

62980 RIO-FLT-B2 FILTER MODULE 14 DO ZCH-41420 I-2030 MOV-41420 OPEN COMMAND MOV-41420, OPEN COMMAND AA

66377 RIO-FLT-B2 FILTER MODULE 14 DO ZCL-41420 I-2030 MOV-41420 CLOSE COMMAND MOV-41420, CLOSE COMMAND AA

63016 RIO-FLT-B2 FILTER MODULE 14 DO ZCH-41430 I-2030 MOV-41430 OPEN COMMAND MOV-41430, OPEN COMMAND AA

64238 RIO-FLT-B2 FILTER MODULE 14 DO ZCL-41430 I-2030 MOV-41430 CLOSE COMMAND MOV-41430, CLOSE COMMAND AA

66351 RIO-FLT-B2 FILTER MODULE 14 DO ZCH-41440 I-2030 MOV-41440 OPEN COMMAND MOV-41440, OPEN COMMAND AA

62679 RIO-FLT-B2 FILTER MODULE 14 DO ZCL-41440 I-2030 MOV-41440 CLOSE COMMAND MOV-41440, CLOSE COMMAND AA

66579 RIO-FLT-B2 FILTER MODULE 14 DO ZCH-41450 I-2030 MOV-41450 OPEN COMMAND MOV-41450, OPEN COMMAND AA

65361 RIO-FLT-B2 FILTER MODULE 14 DO ZCL-41450 I-2030 MOV-41450 CLOSE COMMAND MOV-41450, CLOSE COMMAND AA

148034 RIO-FLT-B2 FILTERED WATER DISCHARGE WEIR B DO ZCH-42060 I-2032 MOG-42060 OPEN COMMAND MOG-42060, OPEN COMMAND AA

148044 RIO-FLT-B2 FILTERED WATER DISCHARGE WEIR B DO ZCL-42060 I-2032 MOG-42060 CLOSE COMMAND MOG-42060, CLOSE COMMAND AA

25747 RIO-MCC-1A DAF RECYCLE AI SI-33010 I-2022 P-33010 SPEED FEEDBACK P-33010, SPEED FEEDBACK AA

25720 RIO-MCC-1A DAF RECYCLE AI SI-33020 I-2022 P-33020 SPEED FEEDBACK P-33020, SPEED FEEDBACK AA

25535 RIO-MCC-1A DAF RECYCLE AI SI-33030 I-2022 P-33030 SPEED FEEDBACK P-33030, SPEED FEEDBACK AA

25636 RIO-MCC-1A DAF RECYCLE AI SI-33040 I-2022 P-33040 SPEED FEEDBACK P-33040, SPEED FEEDBACK AA

25858 RIO-MCC-1A DAF RECYCLE AO SC-33010 I-2022 P-33010 SPEED COMMAND P-33010, SPEED COMMAND AA

25703 RIO-MCC-1A DAF RECYCLE AO SC-33020 I-2022 P-33020 SPEED COMMAND P-33020, SPEED COMMAND AA

25557 RIO-MCC-1A DAF RECYCLE AO SC-33030 I-2022 P-33030 SPEED COMMAND P-33030, SPEED COMMAND AA

25620 RIO-MCC-1A DAF RECYCLE AO SC-33040 I-2022 P-33040 SPEED COMMAND P-33040, SPEED COMMAND AA

25710 RIO-MCC-1D DAF RECYCLE DI YA-33010 I-2022 P-33010 FAULT P-33010, FAULT AA

25610 RIO-MCC-1D DAF RECYCLE DI YN-33010 I-2022 P-33010 REMOTE MODE P-33010, REMOTE MODE AA

25677 RIO-MCC-1D DAF RECYCLE DI YSH-33010 I-2022 P-33010 RUN FEEDBACK P-33010, RUN FEEDBACK AA

110227 RIO-MCC-1D DAF RECYCLE DI PAL-33011 I-2022 PSL-33011 LOW SUCTION PRESSURE PSL-33011, LOW SUCTION PRESSURE AA

110244 RIO-MCC-1D DAF RECYCLE DI FAL-33012 I-2022 FSL-33012 LOW FLOW FSL-33012, LOW FLOW AA

25765 RIO-MCC-1D DAF RECYCLE DI YA-33020 I-2022 P-33020 FAULT P-33020, FAULT AA

25716 RIO-MCC-1D DAF RECYCLE DI YN-33020 I-2022 P-33020 REMOTE MODE P-33020, REMOTE MODE AA

25532 RIO-MCC-1D DAF RECYCLE DI YSH-33020 I-2022 P-33020 RUN FEEDBACK P-33020, RUN FEEDBACK AA

110212 RIO-MCC-1D DAF RECYCLE DI PAL-33021 I-2022 PSL-33021 LOW SUCTION PRESSURE PSL-33021, LOW SUCTION PRESSURE AA

110250 RIO-MCC-1D DAF RECYCLE DI FAL-33022 I-2022 FSL-33022 LOW FLOW FSL-33022, LOW FLOW AA

25665 RIO-MCC-1D DAF RECYCLE DI YA-33030 I-2022 P-33030 FAULT P-33030, FAULT AA
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25808 RIO-MCC-1D DAF RECYCLE DI YN-33030 I-2022 P-33030 REMOTE MODE P-33030, REMOTE MODE AA

25772 RIO-MCC-1D DAF RECYCLE DI YSH-33030 I-2022 P-33030 RUN FEEDBACK P-33030, RUN FEEDBACK AA

110218 RIO-MCC-1D DAF RECYCLE DI PAL-33031 I-2022 PSL-33031 LOW SUCTION PRESSURE PSL-33031, LOW SUCTION PRESSURE AA

110245 RIO-MCC-1D DAF RECYCLE DI FAL-33032 I-2022 FSL-33032 LOW FLOW FSL-33032, LOW FLOW AA

25778 RIO-MCC-1D DAF RECYCLE DI YA-33040 I-2022 P-33040 FAULT P-33040, FAULT AA

25913 RIO-MCC-1D DAF RECYCLE DI YN-33040 I-2022 P-33040 REMOTE MODE P-33040, REMOTE MODE AA

25770 RIO-MCC-1D DAF RECYCLE DI YSH-33040 I-2022 P-33040 RUN FEEDBACK P-33040, RUN FEEDBACK AA

110202 RIO-MCC-1D DAF RECYCLE DI PAL-33041 I-2022 PSL-33041 LOW SUCTION PRESSURE PSL-33041, LOW SUCTION PRESSURE AA

110258 RIO-MCC-1D DAF RECYCLE DI FAL-33042 I-2022 FSL-33042 LOW FLOW FSL-33042, LOW FLOW AA

47251 RIO-MCC-1D FLOATED SOLIDS TRANSFER TANK 1 DI YA-35020 I-2026 P-35020 FAULT P-35020, FAULT AA

47093 RIO-MCC-1D FLOATED SOLIDS TRANSFER TANK 1 DI YN-35020 I-2026 P-35020 REMOTE MODE P-35020, REMOTE MODE AA

47139 RIO-MCC-1D FLOATED SOLIDS TRANSFER TANK 1 DI YSH-35020 I-2026 P-35020 RUN FEEDBACK P-35020, RUN FEEDBACK AA

120257 RIO-MCC-1D FLOATED SOLIDS TRANSFER TANK 1 DI PAL-35021 I-2026 PSL-35021 LOW SUCTION PRESSURE PSL-35021, LOW SUCTION PRESSURE AA

120228 RIO-MCC-1D FLOATED SOLIDS TRANSFER TANK 1 DI PAH-35022 I-2026 PSH-35022 HIGH DISCHARGE PRESSURE PSH-35022, HIGH DISCHARGE PRESSURE AA

47011 RIO-MCC-1D FLOATED SOLIDS TRANSFER TANK 1 DI YA-35030 I-2026 P-35030 FAULT P-35030, FAULT AA

47127 RIO-MCC-1D FLOATED SOLIDS TRANSFER TANK 1 DI YN-35030 I-2026 P-35030 REMOTE MODE P-35030, REMOTE MODE AA

47209 RIO-MCC-1D FLOATED SOLIDS TRANSFER TANK 1 DI YSH-35030 I-2026 P-35030 RUN FEEDBACK P-35030, RUN FEEDBACK AA

120262 RIO-MCC-1D FLOATED SOLIDS TRANSFER TANK 1 DI PAL-35031 I-2026 PSL-35031 LOW SUCTION PRESSURE PSL-35031, LOW SUCTION PRESSURE AA

120266 RIO-MCC-1D FLOATED SOLIDS TRANSFER TANK 1 DI PAH-35032 I-2026 PSH-35032 HIGH DISCHARGE PRESSURE PSH-35032, HIGH DISCHARGE PRESSURE AA

47061 RIO-MCC-1D FLOATED SOLIDS TRANSFER TANK 2 DI YA-35060 I-2026 P-35060 FAULT P-35060, FAULT AA

47140 RIO-MCC-1D FLOATED SOLIDS TRANSFER TANK 2 DI YN-35060 I-2026 P-35060 REMOTE MODE P-35060, REMOTE MODE AA

47231 RIO-MCC-1D FLOATED SOLIDS TRANSFER TANK 2 DI YSH-35060 I-2026 P-35060 RUN FEEDBACK P-35060, RUN FEEDBACK AA

120308 RIO-MCC-1D FLOATED SOLIDS TRANSFER TANK 2 DI PAL-35061 I-2026 PSL-35061 LOW SUCTION PRESSURE PSL-35061, LOW SUCTION PRESSURE AA

120226 RIO-MCC-1D FLOATED SOLIDS TRANSFER TANK 2 DI PAH-35062 I-2026 PSH-35062 HIGH DISCHARGE PRESSURE PSH-35062, HIGH DISCHARGE PRESSURE AA

47225 RIO-MCC-1D FLOATED SOLIDS TRANSFER TANK 2 DI YA-35070 I-2026 P-35070 FAULT P-35070, FAULT AA

47157 RIO-MCC-1D FLOATED SOLIDS TRANSFER TANK 2 DI YN-35070 I-2026 P-35070 REMOTE MODE P-35070, REMOTE MODE AA

47091 RIO-MCC-1D FLOATED SOLIDS TRANSFER TANK 2 DI YSH-35070 I-2026 P-35070 RUN FEEDBACK P-35070, RUN FEEDBACK AA

120201 RIO-MCC-1D FLOATED SOLIDS TRANSFER TANK 2 DI PAL-35071 I-2026 PSL-35071 LOW SUCTION PRESSURE PSL-35071, LOW SUCTION PRESSURE AA

120345 RIO-MCC-1D FLOATED SOLIDS TRANSFER TANK 2 DI PSH-35072 I-2026 PSH-35072 HIGH DISCHARGE PRESSURE PSH-35072, HIGH DISCHARGE PRESSURE AA

49155 RIO-MCC-1D PACL DI YA-51060 I-2110 P-51060 FAULT P-51060, FAULT AA

49120 RIO-MCC-1D PACL DI YAK-51060 I-2110 P-51060 ESTOP P-51060, ESTOP AA

49134 RIO-MCC-1D PACL DI YSH-51060 I-2110 P-51060 RUN FEEDBACK P-51060, RUN FEEDBACK AA

49136 RIO-MCC-1D PACL DI YA-51070 I-2110 P-51070 FAULT P-51070, FAULT AA

49110 RIO-MCC-1D PACL DI YAK-51070 I-2110 P-51070 ESTOP P-51070, ESTOP AA

49150 RIO-MCC-1D PACL DI YSH-51070 I-2110 P-51070 RUN FEEDBACK P-51070, RUN FEEDBACK AA

71834 RIO-MCC-1D SODIUM HYDROXIDE DI YA-52060 I-2120 P-52060 FAULT P-52060, FAULT AA

71739 RIO-MCC-1D SODIUM HYDROXIDE DI YAK-52060 I-2120 P-52060 ESTOP P-52060, ESTOP AA

71790 RIO-MCC-1D SODIUM HYDROXIDE DI YSH-52060 I-2120 P-52060 RUN FEEDBACK P-52060, RUN FEEDBACK AA

71789 RIO-MCC-1D SODIUM HYDROXIDE DI YA-52070 I-2120 P-52070 FAULT P-52070, FAULT AA

71841 RIO-MCC-1D SODIUM HYDROXIDE DI YAK-52070 I-2120 P-52070 ESTOP P-52070, ESTOP AA

71804 RIO-MCC-1D SODIUM HYDROXIDE DI YSH-52070 I-2120 P-52070 RUN FEEDBACK P-52070, RUN FEEDBACK AA

97230 RIO-MCC-1D SODIUM HYDROXIDE DI YA-52080 I-2120 P-52080 FAULT P-52080, FAULT AA

97361 RIO-MCC-1D SODIUM HYDROXIDE DI YAK-52080 I-2120 P-52080 ESTOP P-52080, ESTOP AA

97280 RIO-MCC-1D SODIUM HYDROXIDE DI YSH-52080 I-2120 P-52080 RUN FEEDBACK P-52080, RUN FEEDBACK AA

97251 RIO-MCC-1D SODIUM HYDROXIDE DI YA-52090 I-2120 P-52090 FAULT P-52090, FAULT AA

97319 RIO-MCC-1D SODIUM HYDROXIDE DI YAK-52090 I-2120 P-52090 ESTOP P-52090, ESTOP AA

97353 RIO-MCC-1D SODIUM HYDROXIDE DI YSH-52090 I-2120 P-52090 RUN FEEDBACK P-52090, RUN FEEDBACK AA

72431 RIO-MCC-1D PHOSPHORIC ACID DI YA-53060 I-2130 P-53060 FAULT P-53060, FAULT AA

72514 RIO-MCC-1D PHOSPHORIC ACID DI YAK-53060 I-2130 P-53060 ESTOP P-53060, ESTOP AA

72422 RIO-MCC-1D PHOSPHORIC ACID DI YSH-53060 I-2130 P-53060 RUN FEEDBACK P-53060, RUN FEEDBACK AA

72430 RIO-MCC-1D PHOSPHORIC ACID DI YA-53070 I-2130 P-53070 FAULT P-53070, FAULT AA

72439 RIO-MCC-1D PHOSPHORIC ACID DI YAK-53070 I-2130 P-53070 ESTOP P-53070, ESTOP AA

72463 RIO-MCC-1D PHOSPHORIC ACID DI YSH-53070 I-2130 P-53070 RUN FEEDBACK P-53070, RUN FEEDBACK AA

74017 RIO-MCC-1D SODIUM HYPOCHLORITE DI YA-54060 I-2140 P-54060 FAULT P-54060, FAULT AA

74028 RIO-MCC-1D SODIUM HYPOCHLORITE DI YAK-54060 I-2140 P-54060 ESTOP P-54060, ESTOP AA

74019 RIO-MCC-1D SODIUM HYPOCHLORITE DI YSH-54060 I-2140 P-54060 RUN FEEDBACK P-54060, RUN FEEDBACK AA

73992 RIO-MCC-1D SODIUM HYPOCHLORITE DI YA-54070 I-2140 P-54070 FAULT P-54070, FAULT AA

74024 RIO-MCC-1D SODIUM HYPOCHLORITE DI YAK-54070 I-2140 P-54070 ESTOP P-54070, ESTOP AA

74040 RIO-MCC-1D SODIUM HYPOCHLORITE DI YSH-54070 I-2140 P-54070 RUN FEEDBACK P-54070, RUN FEEDBACK AA

76354 RIO-MCC-1D COAGULATION AID POLYMER DI YA-56060 I-2160 P-56060 FAULT P-56060, FAULT AA

76224 RIO-MCC-1D COAGULATION AID POLYMER DI YAK-56060 I-2160 P-56060 ESTOP P-56060, ESTOP AA

76451 RIO-MCC-1D COAGULATION AID POLYMER DI YSH-56060 I-2160 P-56060 RUN FEEDBACK P-56060, RUN FEEDBACK AA

76231 RIO-MCC-1D COAGULATION AID POLYMER DI YA-56070 I-2160 P-56070 FAULT P-56070, FAULT AA

76419 RIO-MCC-1D COAGULATION AID POLYMER DI YAK-56070 I-2160 P-56070 ESTOP P-56070, ESTOP AA

76222 RIO-MCC-1D COAGULATION AID POLYMER DI YSH-56070 I-2160 P-56070 RUN FEEDBACK P-56070, RUN FEEDBACK AA

79651 RIO-MCC-1D GENERATORS DI YA-70510 I-2210 BKR-70510 FAULT BKR-70510, FAULT AA

79658 RIO-MCC-1D GENERATORS DI ZSC-70510 I-2210 BKR-70510 CLOSED FEEDBACK BKR-70510, CLOSED FEEDBACK AA

79660 RIO-MCC-1D GENERATORS DI ZSO-70510 I-2210 BKR-70510 OPEN FEEDBACK BKR-70510, OPEN FEEDBACK AA

82752 RIO-MCC-1D SCADA DI XA-70690 I-002 RIO-MCC-1D WATCHDOG FAULT RIO-MCC-1D, WATCHDOG FAULT AA

82798 RIO-MCC-1D SCADA DI XA-70691 I-002 RIO-MCC-1D 120V POWER FAIL RIO-MCC-1D, 120V POWER FAIL AA
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82791 RIO-MCC-1D SCADA DI XA-70692 I-002 RIO-MCC-1D UPS FAULT RIO-MCC-1D, UPS FAULT AA

82794 RIO-MCC-1D SCADA DI ZA-70693 I-002 RIO-MCC-1D DOOR OPEN RIO-MCC-1D, DOOR OPEN AA

98737 RIO-MCC-1D SCADA DI ZA-70693A I-002 RIO-MCC-1A DOOR OPEN RIO-MCC-1A, DOOR OPEN AA

98731 RIO-MCC-1D SCADA DI XA-70790A I-002 RIO-MCC-1A WATCHDOG FAULT RIO-MCC-1A, WATCHDOG FAULT AA

25730 RIO-MCC-1D DAF RECYCLE DO YCH-33010 I-2022 P-33010 RUN COMMAND P-33010, RUN COMMAND AA

25809 RIO-MCC-1D DAF RECYCLE DO YCH-33020 I-2022 P-33020 RUN COMMAND P-33020, RUN COMMAND AA

25784 RIO-MCC-1D DAF RECYCLE DO YCH-33030 I-2022 P-33030 RUN COMMAND P-33030, RUN COMMAND AA

25752 RIO-MCC-1D DAF RECYCLE DO YCH-33040 I-2022 P-33040 RUN COMMAND P-33040, RUN COMMAND AA

47205 RIO-MCC-1D FLOATED SOLIDS TRANSFER TANK 1 DO YCH-35020 I-2026 P-35020 RUN COMMAND P-35020, RUN COMMAND AA

47189 RIO-MCC-1D FLOATED SOLIDS TRANSFER TANK 1 DO YCH-35030 I-2026 P-35030 RUN COMMAND P-35030, RUN COMMAND AA

47172 RIO-MCC-1D FLOATED SOLIDS TRANSFER TANK 2 DO YCH-35060 I-2026 P-35060 RUN COMMAND P-35060, RUN COMMAND AA

47090 RIO-MCC-1D FLOATED SOLIDS TRANSFER TANK 2 DO YCH-35070 I-2026 P-35070 RUN COMMAND P-35070, RUN COMMAND AA

53578 RIO-MCC-2A FLOCCULATOR 1 AI SI-20120 I-2020 A-20120 SPEED FEEDBACK A-20120, SPEED FEEDBACK AA

54732 RIO-MCC-2A FLOCCULATOR 1 AI SI-20130 I-2020 A-20130 SPEED FEEDBACK A-20130, SPEED FEEDBACK AA

53785 RIO-MCC-2A FLOCCULATOR 2 AI SI-20220 I-2020 A-20220 SPEED FEEDBACK A-20220, SPEED FEEDBACK AA

54056 RIO-MCC-2A FLOCCULATOR 2 AI SI-20230 I-2020 A-20230 SPEED FEEDBACK A-20230, SPEED FEEDBACK AA

54131 RIO-MCC-2A FLOCCULATOR 3 AI SI-20320 I-2020 A-20320 SPEED FEEDBACK A-20320, SPEED FEEDBACK AA

53081 RIO-MCC-2A FLOCCULATOR 3 AI SI-20330 I-2020 A-20330 SPEED FEEDBACK A-20330, SPEED FEEDBACK AA

54494 RIO-MCC-2A FLOCCULATOR 4 AI SI-20420 I-2020 A-20420 SPEED FEEDBACK A-20420, SPEED FEEDBACK AA

54578 RIO-MCC-2A FLOCCULATOR 4 AI SI-20430 I-2020 A-20430 SPEED FEEDBACK A-20430, SPEED FEEDBACK AA

52766 RIO-MCC-2A FLOCCULATOR 5 AI SI-20520 I-2020 A-20520 SPEED FEEDBACK A-20520, SPEED FEEDBACK AA

54079 RIO-MCC-2A FLOCCULATOR 5 AI SI-20530 I-2020 A-20530 SPEED FEEDBACK A-20530, SPEED FEEDBACK AA

58646 RIO-MCC-2A FLOCCULATOR 6 AI SI-20620 I-2020 A-20620 SPEED FEEDBACK A-20620, SPEED FEEDBACK AA

59068 RIO-MCC-2A FLOCCULATOR 6 AI SI-20630 I-2020 A-20630 SPEED FEEDBACK A-20630, SPEED FEEDBACK AA

57609 RIO-MCC-2A FLOCCULATOR 7 AI SI-20720 I-2020 A-20720 SPEED FEEDBACK A-20720, SPEED FEEDBACK AA

57273 RIO-MCC-2A FLOCCULATOR 7 AI SI-20730 I-2020 A-20730 SPEED FEEDBACK A-20730, SPEED FEEDBACK AA

58720 RIO-MCC-2A FLOCCULATOR 8 AI SI-20820 I-2020 A-20820 SPEED FEEDBACK A-20820, SPEED FEEDBACK AA

58953 RIO-MCC-2A FLOCCULATOR 8 AI SI-20830 I-2020 A-20830 SPEED FEEDBACK A-20830, SPEED FEEDBACK AA

58173 RIO-MCC-2A FLOCCULATOR 9 AI SI-20920 I-2020 A-20920 SPEED FEEDBACK A-20920, SPEED FEEDBACK AA

57493 RIO-MCC-2A FLOCCULATOR 9 AI SI-20930 I-2020 A-20930 SPEED FEEDBACK A-20930, SPEED FEEDBACK AA

58068 RIO-MCC-2A FLOCCULATOR 10 AI SI-21020 I-2020 A-21020 SPEED FEEDBACK A-21020, SPEED FEEDBACK AA

57234 RIO-MCC-2A FLOCCULATOR 10 AI SI-21030 I-2020 A-21030 SPEED FEEDBACK A-21030, SPEED FEEDBACK AA

97735 RIO-MCC-2A DAF MODULE 1 AI SI-30160 I-2020 SKMR-30160 SPEED FEEDBACK SKMR-30160, SPEED FEEDBACK AA

97745 RIO-MCC-2A DAF MODULE 2 AI SI-30260 I-2020 SKMR-30260 SPEED FEEDBACK SKMR-30260, SPEED FEEDBACK AA

97706 RIO-MCC-2A DAF MODULE 3 AI SI-30360 I-2020 SKMR-30360 SPEED FEEDBACK SKMR-30360, SPEED FEEDBACK AA

97757 RIO-MCC-2A DAF MODULE 4 AI SI-30460 I-2020 SKMR-30460 SPEED FEEDBACK SKMR-30460, SPEED FEEDBACK AA

97756 RIO-MCC-2A DAF MODULE 5 AI SI-30560 I-2020 SKMR-30560 SPEED FEEDBACK SKMR-30560, SPEED FEEDBACK AA

97720 RIO-MCC-2A DAF MODULE 6 AI SI-30660 I-2020 SKMR-30660 SPEED FEEDBACK SKMR-30660, SPEED FEEDBACK AA

97730 RIO-MCC-2A DAF MODULE 7 AI SI-30760 I-2020 SKMR-30760 SPEED FEEDBACK SKMR-30760, SPEED FEEDBACK AA

97731 RIO-MCC-2A DAF MODULE 8 AI SI-30860 I-2020 SKMR-30860 SPEED FEEDBACK SKMR-30860, SPEED FEEDBACK AA

97717 RIO-MCC-2A DAF MODULE 9 AI SI-30960 I-2020 SKMR-30960 SPEED FEEDBACK SKMR-30960, SPEED FEEDBACK AA

97704 RIO-MCC-2A DAF MODULE 10 AI SI-31060 I-2020 SKMR-31060 SPEED FEEDBACK SKMR-31060, SPEED FEEDBACK AA

46464 RIO-MCC-2A AIR RECIEVER 1 AI PG-34031 I-2024 PIT-34031 PRESSURE PIT-34031, PRESSURE AA

46634 RIO-MCC-2A AIR RECIEVER 2 AI PG-34041 I-2024 PIT-34041 PRESSURE PIT-34041, PRESSURE AA

145215 RIO-MCC-2A AIR SCOUR BLOWER 2 AI FI-45001 I-2036 FIT-45001 AIR SCOUR FLOW FIT-45001, AIR SCOUR FLOW AA

54755 RIO-MCC-2A FLOCCULATOR 1 AO SC-20120 I-2020 A-20120 SPEED COMMAND A-20120, SPEED COMMAND AA

54090 RIO-MCC-2A FLOCCULATOR 1 AO SC-20130 I-2020 A-20130 SPEED COMMAND A-20130, SPEED COMMAND AA

54612 RIO-MCC-2A FLOCCULATOR 2 AO SC-20220 I-2020 A-20220 SPEED COMMAND A-20220, SPEED COMMAND AA

53642 RIO-MCC-2A FLOCCULATOR 2 AO SC-20230 I-2020 A-20230 SPEED COMMAND A-20230, SPEED COMMAND AA

53802 RIO-MCC-2A FLOCCULATOR 3 AO SC-20320 I-2020 A-20320 SPEED COMMAND A-20320, SPEED COMMAND AA

54898 RIO-MCC-2A FLOCCULATOR 3 AO SC-20330 I-2020 A-20330 SPEED COMMAND A-20330, SPEED COMMAND AA

53146 RIO-MCC-2A FLOCCULATOR 4 AO SC-20420 I-2020 A-20420 SPEED COMMAND A-20420, SPEED COMMAND AA

53366 RIO-MCC-2A FLOCCULATOR 4 AO SC-20430 I-2020 A-20430 SPEED COMMAND A-20430, SPEED COMMAND AA

52745 RIO-MCC-2A FLOCCULATOR 5 AO SC-20520 I-2020 A-20520 SPEED COMMAND A-20520, SPEED COMMAND AA

54938 RIO-MCC-2A FLOCCULATOR 5 AO SC-20530 I-2020 A-20530 SPEED COMMAND A-20530, SPEED COMMAND AA

57677 RIO-MCC-2A FLOCCULATOR 6 AO SC-20620 I-2020 A-20620 SPEED COMMAND A-20620, SPEED COMMAND AA

58434 RIO-MCC-2A FLOCCULATOR 6 AO SC-20630 I-2020 A-20630 SPEED COMMAND A-20630, SPEED COMMAND AA

57394 RIO-MCC-2A FLOCCULATOR 7 AO SC-20720 I-2020 A-20720 SPEED COMMAND A-20720, SPEED COMMAND AA

58016 RIO-MCC-2A FLOCCULATOR 7 AO SC-20730 I-2020 A-20730 SPEED COMMAND A-20730, SPEED COMMAND AA

57166 RIO-MCC-2A FLOCCULATOR 8 AO SC-20820 I-2020 A-20820 SPEED COMMAND A-20820, SPEED COMMAND AA

58124 RIO-MCC-2A FLOCCULATOR 8 AO SC-20830 I-2020 A-20830 SPEED COMMAND A-20830, SPEED COMMAND AA

58643 RIO-MCC-2A FLOCCULATOR 9 AO SC-20920 I-2020 A-20920 SPEED COMMAND A-20920, SPEED COMMAND AA

58119 RIO-MCC-2A FLOCCULATOR 9 AO SC-20930 I-2020 A-20930 SPEED COMMAND A-20930, SPEED COMMAND AA

58814 RIO-MCC-2A FLOCCULATOR 10 AO SC-21020 I-2020 A-21020 SPEED COMMAND A-21020, SPEED COMMAND AA

57306 RIO-MCC-2A FLOCCULATOR 10 AO SC-21030 I-2020 A-21030 SPEED COMMAND A-21030, SPEED COMMAND AA

97746 RIO-MCC-2A DAF MODULE 1 AO SC-30160 I-2020 SKMR-30160 SPEED COMMAND SKMR-30160, SPEED COMMAND AA

97744 RIO-MCC-2A DAF MODULE 2 AO SC-30260 I-2020 SKMR-30260 SPEED COMMAND SKMR-30260, SPEED COMMAND AA

97732 RIO-MCC-2A DAF MODULE 3 AO SC-30360 I-2020 SKMR-30360 SPEED COMMAND SKMR-30360, SPEED COMMAND AA

97764 RIO-MCC-2A DAF MODULE 4 AO SC-30460 I-2020 SKMR-30460 SPEED COMMAND SKMR-30460, SPEED COMMAND AA

97705 RIO-MCC-2A DAF MODULE 5 AO SC-30560 I-2020 SKMR-30560 SPEED COMMAND SKMR-30560, SPEED COMMAND AA
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97700 RIO-MCC-2A DAF MODULE 6 AO SC-30660 I-2020 SKMR-30660 SPEED COMMAND SKMR-30660, SPEED COMMAND AA

97736 RIO-MCC-2A DAF MODULE 7 AO SC-30760 I-2020 SKMR-30760 SPEED COMMAND SKMR-30760, SPEED COMMAND AA

97751 RIO-MCC-2A DAF MODULE 8 AO SC-30860 I-2020 SKMR-30860 SPEED COMMAND SKMR-30860, SPEED COMMAND AA

97709 RIO-MCC-2A DAF MODULE 9 AO SC-30960 I-2020 SKMR-30960 SPEED COMMAND SKMR-30960, SPEED COMMAND AA

97747 RIO-MCC-2A DAF MODULE 10 AO SC-31060 I-2020 SKMR-31060 SPEED COMMAND SKMR-31060, SPEED COMMAND AA

150899 RIO-MCC-2A AIR COMPRESSOR 1 DI TAH-34010 I-2024 COMP-34010 HIGH TEMPERATURE COMP-34010, HIGH TEMPERATURE AA

150903 RIO-MCC-2A AIR COMPRESSOR 1 DI TAH-34020 I-2024 COMP-34020 HIGH TEMPERATURE COMP-34020, HIGH TEMPERATURE AA

53623 RIO-MCC-2D FLOCCULATOR 1 DI YA-20120 I-2020 A-20120 FAULT A-20120, FAULT AA

55028 RIO-MCC-2D FLOCCULATOR 1 DI YN-20120 I-2020 A-20120 REMOTE MODE A-20120, REMOTE MODE AA

54499 RIO-MCC-2D FLOCCULATOR 1 DI YSH-20120 I-2020 A-20120 RUN FEEDBACK A-20120, RUN FEEDBACK AA

53102 RIO-MCC-2D FLOCCULATOR 1 DI YA-20130 I-2020 A-20130 FAULT A-20130, FAULT AA

54627 RIO-MCC-2D FLOCCULATOR 1 DI YN-20130 I-2020 A-20130 REMOTE MODE A-20130, REMOTE MODE AA

52951 RIO-MCC-2D FLOCCULATOR 1 DI YSH-20130 I-2020 A-20130 RUN FEEDBACK A-20130, RUN FEEDBACK AA

54809 RIO-MCC-2D FLOCCULATOR 2 DI YA-20220 I-2020 A-20220 FAULT A-20220, FAULT AA

54950 RIO-MCC-2D FLOCCULATOR 2 DI YN-20220 I-2020 A-20220 REMOTE MODE A-20220, REMOTE MODE AA

53422 RIO-MCC-2D FLOCCULATOR 2 DI YSH-20220 I-2020 A-20220 RUN FEEDBACK A-20220, RUN FEEDBACK AA

54427 RIO-MCC-2D FLOCCULATOR 2 DI YA-20230 I-2020 A-20230 FAULT A-20230, FAULT AA

52908 RIO-MCC-2D FLOCCULATOR 2 DI YN-20230 I-2020 A-20230 REMOTE MODE A-20230, REMOTE MODE AA

53630 RIO-MCC-2D FLOCCULATOR 2 DI YSH-20230 I-2020 A-20230 RUN FEEDBACK A-20230, RUN FEEDBACK AA

53724 RIO-MCC-2D FLOCCULATOR 3 DI YA-20320 I-2020 A-20320 FAULT A-20320, FAULT AA

53145 RIO-MCC-2D FLOCCULATOR 3 DI YN-20320 I-2020 A-20320 REMOTE MODE A-20320, REMOTE MODE AA

54790 RIO-MCC-2D FLOCCULATOR 3 DI YSH-20320 I-2020 A-20320 RUN FEEDBACK A-20320, RUN FEEDBACK AA

53812 RIO-MCC-2D FLOCCULATOR 3 DI YA-20330 I-2020 A-20330 FAULT A-20330, FAULT AA

52748 RIO-MCC-2D FLOCCULATOR 3 DI YN-20330 I-2020 A-20330 REMOTE MODE A-20330, REMOTE MODE AA

52758 RIO-MCC-2D FLOCCULATOR 3 DI YSH-20330 I-2020 A-20330 RUN FEEDBACK A-20330, RUN FEEDBACK AA

53397 RIO-MCC-2D FLOCCULATOR 4 DI YA-20420 I-2020 A-20420 FAULT A-20420, FAULT AA

53801 RIO-MCC-2D FLOCCULATOR 4 DI YN-20420 I-2020 A-20420 REMOTE MODE A-20420, REMOTE MODE AA

54716 RIO-MCC-2D FLOCCULATOR 4 DI YSH-20420 I-2020 A-20420 RUN FEEDBACK A-20420, RUN FEEDBACK AA

53025 RIO-MCC-2D FLOCCULATOR 4 DI YA-20430 I-2020 A-20430 FAULT A-20430, FAULT AA

54538 RIO-MCC-2D FLOCCULATOR 4 DI YN-20430 I-2020 A-20430 REMOTE MODE A-20430, REMOTE MODE AA

53092 RIO-MCC-2D FLOCCULATOR 4 DI YSH-20430 I-2020 A-20430 RUN FEEDBACK A-20430, RUN FEEDBACK AA

54430 RIO-MCC-2D FLOCCULATOR 5 DI YA-20520 I-2020 A-20520 FAULT A-20520, FAULT AA

54974 RIO-MCC-2D FLOCCULATOR 5 DI YN-20520 I-2020 A-20520 REMOTE MODE A-20520, REMOTE MODE AA

53848 RIO-MCC-2D FLOCCULATOR 5 DI YSH-20520 I-2020 A-20520 RUN FEEDBACK A-20520, RUN FEEDBACK AA

54803 RIO-MCC-2D FLOCCULATOR 5 DI YA-20530 I-2020 A-20530 FAULT A-20530, FAULT AA

54349 RIO-MCC-2D FLOCCULATOR 5 DI YN-20530 I-2020 A-20530 REMOTE MODE A-20530, REMOTE MODE AA

52963 RIO-MCC-2D FLOCCULATOR 5 DI YSH-20530 I-2020 A-20530 RUN FEEDBACK A-20530, RUN FEEDBACK AA

57802 RIO-MCC-2D FLOCCULATOR 6 DI YA-20620 I-2020 A-20620 FAULT A-20620, FAULT AA

57355 RIO-MCC-2D FLOCCULATOR 6 DI YN-20620 I-2020 A-20620 REMOTE MODE A-20620, REMOTE MODE AA

58736 RIO-MCC-2D FLOCCULATOR 6 DI YSH-20620 I-2020 A-20620 RUN FEEDBACK A-20620, RUN FEEDBACK AA

59054 RIO-MCC-2D FLOCCULATOR 6 DI YA-20630 I-2020 A-20630 FAULT A-20630, FAULT AA

59081 RIO-MCC-2D FLOCCULATOR 6 DI YN-20630 I-2020 A-20630 REMOTE MODE A-20630, REMOTE MODE AA

57304 RIO-MCC-2D FLOCCULATOR 6 DI YSH-20630 I-2020 A-20630 RUN FEEDBACK A-20630, RUN FEEDBACK AA

58537 RIO-MCC-2D FLOCCULATOR 7 DI YA-20720 I-2020 A-20720 FAULT A-20720, FAULT AA

57373 RIO-MCC-2D FLOCCULATOR 7 DI YN-20720 I-2020 A-20720 REMOTE MODE A-20720, REMOTE MODE AA

57075 RIO-MCC-2D FLOCCULATOR 7 DI YSH-20720 I-2020 A-20720 RUN FEEDBACK A-20720, RUN FEEDBACK AA

58911 RIO-MCC-2D FLOCCULATOR 7 DI YA-20730 I-2020 A-20730 FAULT A-20730, FAULT AA

57903 RIO-MCC-2D FLOCCULATOR 7 DI YN-20730 I-2020 A-20730 REMOTE MODE A-20730, REMOTE MODE AA

59149 RIO-MCC-2D FLOCCULATOR 7 DI YSH-20730 I-2020 A-20730 RUN FEEDBACK A-20730, RUN FEEDBACK AA

57958 RIO-MCC-2D FLOCCULATOR 8 DI YA-20820 I-2020 A-20820 FAULT A-20820, FAULT AA

59139 RIO-MCC-2D FLOCCULATOR 8 DI YN-20820 I-2020 A-20820 REMOTE MODE A-20820, REMOTE MODE AA

58055 RIO-MCC-2D FLOCCULATOR 8 DI YSH-20820 I-2020 A-20820 RUN FEEDBACK A-20820, RUN FEEDBACK AA

58079 RIO-MCC-2D FLOCCULATOR 8 DI YA-20830 I-2020 A-20830 FAULT A-20830, FAULT AA

57845 RIO-MCC-2D FLOCCULATOR 8 DI YN-20830 I-2020 A-20830 REMOTE MODE A-20830, REMOTE MODE AA

58778 RIO-MCC-2D FLOCCULATOR 8 DI YSH-20830 I-2020 A-20830 RUN FEEDBACK A-20830, RUN FEEDBACK AA

58353 RIO-MCC-2D FLOCCULATOR 9 DI YA-20920 I-2020 A-20920 FAULT A-20920, FAULT AA

57520 RIO-MCC-2D FLOCCULATOR 9 DI YN-20920 I-2020 A-20920 REMOTE MODE A-20920, REMOTE MODE AA

58072 RIO-MCC-2D FLOCCULATOR 9 DI YSH-20920 I-2020 A-20920 RUN FEEDBACK A-20920, RUN FEEDBACK AA

57561 RIO-MCC-2D FLOCCULATOR 9 DI YA-20930 I-2020 A-20930 FAULT A-20930, FAULT AA

57262 RIO-MCC-2D FLOCCULATOR 9 DI YN-20930 I-2020 A-20930 REMOTE MODE A-20930, REMOTE MODE AA

58288 RIO-MCC-2D FLOCCULATOR 9 DI YSH-20930 I-2020 A-20930 RUN FEEDBACK A-20930, RUN FEEDBACK AA

57040 RIO-MCC-2D FLOCCULATOR 10 DI YA-21020 I-2020 A-21020 FAULT A-21020, FAULT AA

57122 RIO-MCC-2D FLOCCULATOR 10 DI YN-21020 I-2020 A-21020 REMOTE MODE A-21020, REMOTE MODE AA

58582 RIO-MCC-2D FLOCCULATOR 10 DI YSH-21020 I-2020 A-21020 RUN FEEDBACK A-21020, RUN FEEDBACK AA

57935 RIO-MCC-2D FLOCCULATOR 10 DI YA-21030 I-2020 A-21030 FAULT A-21030, FAULT AA

58752 RIO-MCC-2D FLOCCULATOR 10 DI YN-21030 I-2020 A-21030 REMOTE MODE A-21030, REMOTE MODE AA

57938 RIO-MCC-2D FLOCCULATOR 10 DI YSH-21030 I-2020 A-21030 RUN FEEDBACK A-21030, RUN FEEDBACK AA

53621 RIO-MCC-2D DAF MODULE 1 DI YA-30160 I-2020 SKMR-30160 FAULT SKMR-30160, FAULT AA

54604 RIO-MCC-2D DAF MODULE 1 DI YN-30160 I-2020 SKMR-30160 REMOTE MODE SKMR-30160, REMOTE MODE AA

52999 RIO-MCC-2D DAF MODULE 1 DI YSH-30160 I-2020 SKMR-30160 RUN FEEDBACK SKMR-30160, RUN FEEDBACK AA
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54175 RIO-MCC-2D DAF MODULE 2 DI YA-30260 I-2020 SKMR-30260 FAULT SKMR-30260, FAULT AA

54576 RIO-MCC-2D DAF MODULE 2 DI YN-30260 I-2020 SKMR-30260 REMOTE MODE SKMR-30260, REMOTE MODE AA

54823 RIO-MCC-2D DAF MODULE 2 DI YSH-30260 I-2020 SKMR-30260 RUN FEEDBACK SKMR-30260, RUN FEEDBACK AA

54476 RIO-MCC-2D DAF MODULE 3 DI YA-30360 I-2020 SKMR-30360 FAULT SKMR-30360, FAULT AA

53489 RIO-MCC-2D DAF MODULE 3 DI YN-30360 I-2020 SKMR-30360 REMOTE MODE SKMR-30360, REMOTE MODE AA

53282 RIO-MCC-2D DAF MODULE 3 DI YSH-30360 I-2020 SKMR-30360 RUN FEEDBACK SKMR-30360, RUN FEEDBACK AA

52700 RIO-MCC-2D DAF MODULE 4 DI YA-30460 I-2020 SKMR-30460 FAULT SKMR-30460, FAULT AA

53768 RIO-MCC-2D DAF MODULE 4 DI YN-30460 I-2020 SKMR-30460 REMOTE MODE SKMR-30460, REMOTE MODE AA

53462 RIO-MCC-2D DAF MODULE 4 DI YSH-30460 I-2020 SKMR-30460 RUN FEEDBACK SKMR-30460, RUN FEEDBACK AA

52765 RIO-MCC-2D DAF MODULE 5 DI YA-30560 I-2020 SKMR-30560 FAULT SKMR-30560, FAULT AA

54743 RIO-MCC-2D DAF MODULE 5 DI YN-30560 I-2020 SKMR-30560 REMOTE MODE SKMR-30560, REMOTE MODE AA

53363 RIO-MCC-2D DAF MODULE 5 DI YSH-30560 I-2020 SKMR-30560 RUN FEEDBACK SKMR-30560, RUN FEEDBACK AA

57207 RIO-MCC-2D DAF MODULE 6 DI YA-30660 I-2020 SKMR-30660 FAULT SKMR-30660, FAULT AA

58944 RIO-MCC-2D DAF MODULE 6 DI YN-30660 I-2020 SKMR-30660 REMOTE MODE SKMR-30660, REMOTE MODE AA

57132 RIO-MCC-2D DAF MODULE 6 DI YSH-30660 I-2020 SKMR-30660 RUN FEEDBACK SKMR-30660, RUN FEEDBACK AA

58363 RIO-MCC-2D DAF MODULE 7 DI YA-30760 I-2020 SKMR-30760 FAULT SKMR-30760, FAULT AA

58715 RIO-MCC-2D DAF MODULE 7 DI YN-30760 I-2020 SKMR-30760 REMOTE MODE SKMR-30760, REMOTE MODE AA

57362 RIO-MCC-2D DAF MODULE 7 DI YSH-30760 I-2020 SKMR-30760 RUN FEEDBACK SKMR-30760, RUN FEEDBACK AA

58341 RIO-MCC-2D DAF MODULE 8 DI YA-30860 I-2020 SKMR-30860 FAULT SKMR-30860, FAULT AA

57614 RIO-MCC-2D DAF MODULE 8 DI YN-30860 I-2020 SKMR-30860 REMOTE MODE SKMR-30860, REMOTE MODE AA

57115 RIO-MCC-2D DAF MODULE 8 DI YSH-30860 I-2020 SKMR-30860 RUN FEEDBACK SKMR-30860, RUN FEEDBACK AA

58391 RIO-MCC-2D DAF MODULE 9 DI YA-30960 I-2020 SKMR-30960 FAULT SKMR-30960, FAULT AA

57018 RIO-MCC-2D DAF MODULE 9 DI YN-30960 I-2020 SKMR-30960 REMOTE MODE SKMR-30960, REMOTE MODE AA

58803 RIO-MCC-2D DAF MODULE 9 DI YSH-30960 I-2020 SKMR-30960 RUN FEEDBACK SKMR-30960, RUN FEEDBACK AA

57315 RIO-MCC-2D DAF MODULE 10 DI YA-31060 I-2020 SKMR-31060 FAULT SKMR-31060, FAULT AA

58464 RIO-MCC-2D DAF MODULE 10 DI YN-31060 I-2020 SKMR-31060 REMOTE MODE SKMR-31060, REMOTE MODE AA

57052 RIO-MCC-2D DAF MODULE 10 DI YSH-31060 I-2020 SKMR-31060 RUN FEEDBACK SKMR-31060, RUN FEEDBACK AA

46422 RIO-MCC-2D AIR COMPRESSOR 1 DI PAL-34010 I-2024 COMP-34010 LOW PRESSURE COMP-34010, LOW PRESSURE AA

46601 RIO-MCC-2D AIR COMPRESSOR 1 DI YA-34010 I-2024 COMP-34010 FAULT COMP-34010, FAULT AA

46497 RIO-MCC-2D AIR COMPRESSOR 1 DI YSH-34010 I-2024 COMP-34010 RUNNING COMP-34010, RUNNING AA

150871 RIO-MCC-2D AIR COMPRESSOR 1 DI PAL-34020 I-2024 COMP-34020 LOW PRESSURE COMP-34020, LOW PRESSURE AA

150865 RIO-MCC-2D AIR COMPRESSOR 1 DI YA-34020 I-2024 COMP-34020 FAULT COMP-34020, FAULT AA

150859 RIO-MCC-2D AIR COMPRESSOR 1 DI YSH-34020 I-2024 COMP-34020 RUNNING COMP-34020, RUNNING AA

46461 RIO-MCC-2D AIR RECIEVER 1 DI PAL-34032 I-2024 PSL-34032 LOW PRESSURE PSL-34032, LOW PRESSURE AA

46456 RIO-MCC-2D AIR RECIEVER 2 DI PAL-34042 I-2024 PSL-34042 LOW PRESSURE PSL-34042, LOW PRESSURE AA

48152 RIO-MCC-2D AIR SCOUR BLOWER 1 DI PAH-45010 I-2036 BL-45010 HIGH PRESSURE BL-45010, HIGH PRESSURE AA

48022 RIO-MCC-2D AIR SCOUR BLOWER 1 DI TAH-45010 I-2036 BL-45010 HIGH TEMPERATURE BL-45010, HIGH TEMPERATURE AA

47914 RIO-MCC-2D AIR SCOUR BLOWER 1 DI YA-45010 I-2036 BL-45010 FAULT BL-45010, FAULT AA

47941 RIO-MCC-2D AIR SCOUR BLOWER 1 DI YAK-45010 I-2036 BL-45010 E-STOP BL-45010, E-STOP AA

48111 RIO-MCC-2D AIR SCOUR BLOWER 1 DI YN-45010 I-2036 BL-45010 REMOTE MODE BL-45010, REMOTE MODE AA

48062 RIO-MCC-2D AIR SCOUR BLOWER 1 DI YSH-45010 I-2036 BL-45010 RUN FEEDBACK BL-45010, RUN FEEDBACK AA

47992 RIO-MCC-2D AIR SCOUR BLOWER 1 DI YA-45020 I-2036 MOV-45020 FAULT MOV-45020, FAULT AA

47916 RIO-MCC-2D AIR SCOUR BLOWER 1 DI YN-45020 I-2036 MOV-45020 REMOTE MODE MOV-45020, REMOTE MODE AA

48101 RIO-MCC-2D AIR SCOUR BLOWER 1 DI ZSH-45020 I-2036 MOV-45020 OPEN FEEDBACK MOV-45020, OPEN FEEDBACK AA

48087 RIO-MCC-2D AIR SCOUR BLOWER 1 DI ZSL-45020 I-2036 MOV-45020 CLOSED FEEDBACK MOV-45020, CLOSED FEEDBACK AA

48003 RIO-MCC-2D AIR SCOUR BLOWER 2 DI PAH-45030 I-2036 BL-45030 HIGH PRESSURE BL-45030, HIGH PRESSURE AA

48072 RIO-MCC-2D AIR SCOUR BLOWER 2 DI TAH-45030 I-2036 BL-45030 HIGH TEMPERATURE BL-45030, HIGH TEMPERATURE AA

48054 RIO-MCC-2D AIR SCOUR BLOWER 2 DI YA-45030 I-2036 BL-45030 FAULT BL-45030, FAULT AA

47907 RIO-MCC-2D AIR SCOUR BLOWER 2 DI YAH-45030 I-2036 BL-45030 E-STOP BL-45030, E-STOP AA

47909 RIO-MCC-2D AIR SCOUR BLOWER 2 DI YN-45030 I-2036 BL-45030 REMOTE MODE BL-45030, REMOTE MODE AA

48089 RIO-MCC-2D AIR SCOUR BLOWER 2 DI YSH-45030 I-2036 BL-45030 RUN FEEDBACK BL-45030, RUN FEEDBACK AA

82803 RIO-MCC-2D SCADA DI XA-70682 I-002 RIO-MCC-2D 120V POWER FAIL RIO-MCC-2D, 120V POWER FAIL AA

98702 RIO-MCC-2D SCADA DI XA-70683 I-002 RIO-MCC-2A UPS FAULT RIO-MCC-2A, UPS FAULT AA

82771 RIO-MCC-2D SCADA DI ZA-70684 I-002 RIO-MCC-2D DOOR OPEN RIO-MCC-2D, DOOR OPEN AA

82721 RIO-MCC-2D SCADA DI XA-70695 I-002 RIO-MCC-2D WATCHDOG FAULT RIO-MCC-2D, WATCHDOG FAULT AA

98748 RIO-MCC-2D SCADA DI XA-70695A I-002 RIO-MCC-2A WATCHDOG FAULT RIO-MCC-2A, WATCHDOG FAULT AA

150563 RIO-MCC-2D SCADA DI XA-70696 I-002 RIO-MCC-2D 120V POWER FAIL RIO-MCC-2D, 120V POWER FAIL AA

82753 RIO-MCC-2D SCADA DI XA-70697 I-002 RIO-MCC-2D UPS FAULT RIO-MCC-2D, UPS FAULT AA

98756 RIO-MCC-2D SCADA DI ZA-70698A I-002 RIO-MCC-2A DOOR OPEN RIO-MCC-2A, DOOR OPEN AA

150567 RIO-MCC-2D SCADA DI ZA-70698 I-002 RIO-MCC-2D DOOR OPEN RIO-MCC-2D, DOOR OPEN AA

52983 RIO-MCC-2D FLOCCULATOR 1 DO YCH-20120 I-2020 A-20120 RUN COMMAND A-20120, RUN COMMAND AA

54858 RIO-MCC-2D FLOCCULATOR 1 DO YCH-20130 I-2020 A-20130 RUN COMMAND A-20130, RUN COMMAND AA

53560 RIO-MCC-2D FLOCCULATOR 2 DO YCH-20220 I-2020 A-20220 RUN COMMAND A-20220, RUN COMMAND AA

54144 RIO-MCC-2D FLOCCULATOR 2 DO YCH-20230 I-2020 A-20230 RUN COMMAND A-20230, RUN COMMAND AA

54095 RIO-MCC-2D FLOCCULATOR 3 DO YCH-20320 I-2020 A-20320 RUN COMMAND A-20320, RUN COMMAND AA

53607 RIO-MCC-2D FLOCCULATOR 3 DO YCH-20330 I-2020 A-20330 RUN COMMAND A-20330, RUN COMMAND AA

53956 RIO-MCC-2D FLOCCULATOR 4 DO YCH-20420 I-2020 A-20420 RUN COMMAND A-20420, RUN COMMAND AA

54621 RIO-MCC-2D FLOCCULATOR 4 DO YCH-20430 I-2020 A-20430 RUN COMMAND A-20430, RUN COMMAND AA

53175 RIO-MCC-2D FLOCCULATOR 5 DO YCH-20520 I-2020 A-20520 RUN COMMAND A-20520, RUN COMMAND AA

53685 RIO-MCC-2D FLOCCULATOR 5 DO YCH-20530 I-2020 A-20530 RUN COMMAND A-20530, RUN COMMAND AA
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57978 RIO-MCC-2D FLOCCULATOR 6 DO YCH-20620 I-2020 A-20620 RUN COMMAND A-20620, RUN COMMAND AA

58603 RIO-MCC-2D FLOCCULATOR 6 DO YCH-20630 I-2020 A-20630 RUN COMMAND A-20630, RUN COMMAND AA

59114 RIO-MCC-2D FLOCCULATOR 7 DO YCH-20720 I-2020 A-20720 RUN COMMAND A-20720, RUN COMMAND AA

57045 RIO-MCC-2D FLOCCULATOR 7 DO YCH-20730 I-2020 A-20730 RUN COMMAND A-20730, RUN COMMAND AA

58428 RIO-MCC-2D FLOCCULATOR 8 DO YCH-20820 I-2020 A-20820 RUN COMMAND A-20820, RUN COMMAND AA

57499 RIO-MCC-2D FLOCCULATOR 8 DO YCH-20830 I-2020 A-20830 RUN COMMAND A-20830, RUN COMMAND AA

57874 RIO-MCC-2D FLOCCULATOR 9 DO YCH-20920 I-2020 A-20920 RUN COMMAND A-20920, RUN COMMAND AA

59158 RIO-MCC-2D FLOCCULATOR 9 DO YCH-20930 I-2020 A-20930 RUN COMMAND A-20930, RUN COMMAND AA

57939 RIO-MCC-2D FLOCCULATOR 10 DO YCH-21020 I-2020 A-21020 RUN COMMAND A-21020, RUN COMMAND AA

57846 RIO-MCC-2D FLOCCULATOR 10 DO YCH-21030 I-2020 A-21030 RUN COMMAND A-21030, RUN COMMAND AA

53989 RIO-MCC-2D DAF MODULE 1 DO YCH-30160 I-2020 SKMR-30160 RUN COMMAND SKMR-30160, RUN COMMAND AA

53341 RIO-MCC-2D DAF MODULE 2 DO YCH-30260 I-2020 SKMR-30260 RUN COMMAND SKMR-30260, RUN COMMAND AA

53187 RIO-MCC-2D DAF MODULE 3 DO YCH-30360 I-2020 SKMR-30360 RUN COMMAND SKMR-30360, RUN COMMAND AA

54585 RIO-MCC-2D DAF MODULE 4 DO YCH-30460 I-2020 SKMR-30460 RUN COMMAND SKMR-30460, RUN COMMAND AA

53754 RIO-MCC-2D DAF MODULE 5 DO YCH-30560 I-2020 SKMR-30560 RUN COMMAND SKMR-30560, RUN COMMAND AA

58046 RIO-MCC-2D DAF MODULE 6 DO YCH-30660 I-2020 SKMR-30660 RUN COMMAND SKMR-30660, RUN COMMAND AA

58830 RIO-MCC-2D DAF MODULE 7 DO YCH-30760 I-2020 SKMR-30760 RUN COMMAND SKMR-30760, RUN COMMAND AA

57692 RIO-MCC-2D DAF MODULE 8 DO YCH-30860 I-2020 SKMR-30860 RUN COMMAND SKMR-30860, RUN COMMAND AA

59102 RIO-MCC-2D DAF MODULE 9 DO YCH-30960 I-2020 SKMR-30960 RUN COMMAND SKMR-30960, RUN COMMAND AA

57290 RIO-MCC-2D DAF MODULE 10 DO YCH-31060 I-2020 SKMR-31060 RUN COMMAND SKMR-31060, RUN COMMAND AA

48093 RIO-MCC-2D AIR SCOUR BLOWER 1 DO YCH-45010 I-2036 BL-45010 RUN/STOP COMMAND BL-45010, RUN/STOP COMMAND AA

48049 RIO-MCC-2D AIR SCOUR BLOWER 1 DO ZCH-45020 I-2036 MOV-45020 OPEN COMMAND MOV-45020, OPEN COMMAND AA

47930 RIO-MCC-2D AIR SCOUR BLOWER 1 DO ZCL-45020 I-2036 MOV-45020 CLOSE COMMAND MOV-45020, CLOSE COMMAND AA

47968 RIO-MCC-2D AIR SCOUR BLOWER 2 DO YCH-45030 I-2036 BL-45030 RUN/STOP COMMAND BL-45030, RUN/STOP COMMAND AA

101504 RIO-RESIDUALS WASTE WASHWATER AI SI-46010 I-4010 P-46010 SPEED FEEDBACK P-46010, SPEED FEEDBACK AA

77013 RIO-RESIDUALS WASTE WASHWATER AI LI-46011 I-4010 LIT-46011 LEVEL LIT-46011, LEVEL AA

101546 RIO-RESIDUALS WASTE WASHWATER AI SI-46020 I-4010 P-46020 SPEED FEEDBACK P-46020, SPEED FEEDBACK AA

77246 RIO-RESIDUALS WASTE WASHWATER AI LI-46021 I-4010 LIT-46021 LEVEL LIT-46021, LEVEL AA

101572 RIO-RESIDUALS WASTE WASHWATER AI SI-46030 I-4010 P-46030 SPEED FEEDBACK P-46030, SPEED FEEDBACK AA

101502 RIO-RESIDUALS WASTE WASHWATER AI SI-46040 I-4010 P-46040 SPEED FEEDBACK P-46040, SPEED FEEDBACK AA

77729 RIO-RESIDUALS RESIDUALS STORAGE AI LI-60111 I-3010 LIT-60111 LEVEL LIT-60111, LEVEL AA

77665 RIO-RESIDUALS RESIDUALS STORAGE AI LI-60121 I-3010 LIT-60121 LEVEL LIT-60121, LEVEL AA

162201 RIO-RESIDUALS RESIDUALS STORAGE AI AI-60203 I-3012 AIT-60203 TSS AIT-60203, TSS AA

162195 RIO-RESIDUALS RESIDUALS STORAGE AI AI-60204 I-3012 AIT-60204 TSS AIT-60204, TSS AA

104300 RIO-RESIDUALS RESIDUALS POLYMER TOTE 1 AI WI-60421 I-3016 WIT-60421 WEIGHT WIT-60421, WEIGHT
EQUIP 

VENDOR
104302 RIO-RESIDUALS RESIDUALS POLYMER TOTE 2 AI WI-60461 I-3016 WIT-60461 WEIGHT WIT-60461, WEIGHT AA

81848 RIO-RESIDUALS CENTRATE HOLDING AI LI-60501 I-3018 LIT-6501 LEVEL LIT-6501, LEVEL AA

102024 RIO-RESIDUALS CENTRATE HOLDING AI SI-60510 I-3018 P-60510 SPEED FEEDBACK P-60510, SPEED FEEDBACK AA

102026 RIO-RESIDUALS CENTRATE HOLDING AI SI-60520 I-3018 P-60520 SPEED FEEDBACK P-60520, SPEED FEEDBACK AA

101520 RIO-RESIDUALS WASTE WASHWATER AO SC-46010 I-4010 P-46010 SPEED COMMAND P-46010, SPEED COMMAND AA

101510 RIO-RESIDUALS WASTE WASHWATER AO SC-46020 I-4010 P-46020 SPEED COMMAND P-46020, SPEED COMMAND AA

101517 RIO-RESIDUALS WASTE WASHWATER AO SC-46030 I-4010 P-46030 SPEED COMMAND P-46030, SPEED COMMAND AA

101539 RIO-RESIDUALS WASTE WASHWATER AO SC-46040 I-4010 P-46040 SPEED COMMAND P-46040, SPEED COMMAND AA

153743 RIO-RESIDUALS RESIDUALS POLYMER AO SC-60430 I-3016 SKID-60430 SPEED COMMAND SKID-60430, SPEED COMMAND AA

153761 RIO-RESIDUALS RESIDUALS POLYMER AO SC-60470 I-3016 SKID-60470 SPEED COMMAND SKID-60470, SPEED COMMAND AA

102007 RIO-RESIDUALS CENTRATE HOLDING AO SC-60510 I-3018 P-60510 SPEED COMMAND P-60510, SPEED COMMAND AA

102050 RIO-RESIDUALS CENTRATE HOLDING AO SC-60520 I-3018 P-60520 SPEED COMMAND P-60520, SPEED COMMAND AA

154052 RIO-RESIDUALS RESIDUALS STORAGE DAI SI-60140 I-3012 P-60140 SPEED FEEDBACK P-60140, SPEED FEEDBACK MODBUS AA

154096 RIO-RESIDUALS RESIDUALS STORAGE DAI SI-60160 I-3012 P-60160 SPEED FEEDBACK P-60160, SPEED FEEDBACK MODBUS AA

149656 RIO-RESIDUALS DEWATERING DAI FI-60201 I-3012 FIT-60201 FLOW FIT-60201, FLOW MODBUS AA

149653 RIO-RESIDUALS DEWATERING DAI FI-60202 I-3012 FIT-60202 FLOW FIT-60202, FLOW MODBUS AA

154042 RIO-RESIDUALS RESIDUALS STORAGE DDI YA-60140 I-3012 P-60140 FAULT P-60140, FAULT MODBUS AA

154046 RIO-RESIDUALS RESIDUALS STORAGE DDI YAK-60140 I-3012 P-60140 E-STOP P-60140, E-STOP MODBUS AA

154040 RIO-RESIDUALS RESIDUALS STORAGE DDI YN-60140 I-3012 P-60140 REMOTE MODE P-60140, REMOTE MODE MODBUS AA

154038 RIO-RESIDUALS RESIDUALS STORAGE DDI YSH-60140 I-3012 P-60140 RUN FEEDBACK P-60140, RUN FEEDBACK MODBUS AA

154036 RIO-RESIDUALS RESIDUALS STORAGE DDI PAL-60141 I-3012 PSL-60141 SUCTION PRESSURE LOW PSL-60141, SUCTION PRESSURE LOW MODBUS AA

154050 RIO-RESIDUALS RESIDUALS STORAGE DDI PAH-60142 I-3012 PSH-60142 DISCHARGE PRESSURE HIGH PSH-60142, DISCHARGE PRESSURE HIGH MODBUS AA

154070 RIO-RESIDUALS RESIDUALS STORAGE DDI YA-60160 I-3012 P-60160 FAULT P-60160, FAULT MODBUS AA

154105 RIO-RESIDUALS RESIDUALS STORAGE DDI YAK-60160 I-3012 P-60160 E-STOP P-60160, E-STOP MODBUS AA

154066 RIO-RESIDUALS RESIDUALS STORAGE DDI YN-60160 I-3012 P-60160 REMOTE MODE P-60160, REMOTE MODE MODBUS AA

154062 RIO-RESIDUALS RESIDUALS STORAGE DDI YSH-60160 I-3012 P-60160 RUN FEEDBACK P-60160, RUN FEEDBACK MODBUS AA

154127 RIO-RESIDUALS RESIDUALS STORAGE DDI PAL-60161 I-3012 PSL-60161 SUCTION PRESSURE LOW PSL-60161, SUCTION PRESSURE LOW MODBUS AA

154123 RIO-RESIDUALS RESIDUALS STORAGE DDI PAH-60162 I-3012 PSH-60162 DISCHARGE PRESSURE HIGH PSH-60162, DISCHARGE PRESSURE HIGH MODBUS AA

79139 RIO-RESIDUALS DEWATERING DDI HLK-60210 I-3012 CENT-60210 AUTO MODE CENT-60210, AUTO MODE MODBUS AA

79151 RIO-RESIDUALS DEWATERING DDI YA-60210 I-3012 CENT-60210 FAULT CENT-60210, FAULT MODBUS AA

79193 RIO-RESIDUALS DEWATERING DDI YA-60210 I-3012 CENT-60210 POLYMER SYSTEM ALARM CENT-60210, POLYMER SYSTEM ALARM MODBUS AA

79168 RIO-RESIDUALS DEWATERING DDI YAK-60210 I-3012 CENT-60210 E-STOP CENT-60210, E-STOP MODBUS AA

79195 RIO-RESIDUALS DEWATERING DDI YLR-60210 I-3012 CENT-60210 POLYMER RUN STATUS CENT-60210, POLYMER RUN STATUS MODBUS AA

79252 RIO-RESIDUALS DEWATERING DDI YLR-60210 I-3012 CENT-60210 RUNNING CENT-60210, RUNNING MODBUS AA

79131 RIO-RESIDUALS DEWATERING DDI HLK-60220 I-3012 CENT-60220 AUTO MODE CENT-60220, AUTO MODE MODBUS AA
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79145 RIO-RESIDUALS DEWATERING DDI YA-60220 I-3012 CENT-60220 FAULT CENT-60220, FAULT MODBUS AA

79273 RIO-RESIDUALS DEWATERING DDI YA-60220 I-3012 CENT-60220 POLYMER SYSTEM ALARM CENT-60220, POLYMER SYSTEM ALARM MODBUS AA

79266 RIO-RESIDUALS DEWATERING DDI YAK-60220 I-3012 CENT-60220 E-STOP CENT-60220, E-STOP MODBUS AA

79214 RIO-RESIDUALS DEWATERING DDI YLR-60220 I-3012 CENT-60220 RUNNING CENT-60220, RUNNING MODBUS AA

79255 RIO-RESIDUALS DEWATERING DDI YLR-60220 I-3012 CENT-60220 POLYMER RUN STATUS CENT-60220, POLYMER RUN STATUS MODBUS AA

79101 RIO-RESIDUALS DEWATERING DDI YA-60300 I-3012 CONV-60300 FAULT CONV-60300, FAULT MODBUS AA

79194 RIO-RESIDUALS DEWATERING DDI YL-60300 I-3012 CONV-60300 AUTO MODE CONV-60300, AUTO MODE MODBUS AA

79242 RIO-RESIDUALS DEWATERING DDI YLR-60300 I-3012 CONV-60300 CONVEYOR RUNNING CONV-60300, CONVEYOR RUNNING MODBUS AA

79122 RIO-RESIDUALS DEWATERING DDI YLS-60300 I-3012 CONV-60300 CONVEYOR STOPPED CONV-60300, CONVEYOR STOPPED MODBUS AA

79179 RIO-RESIDUALS DEWATERING DDO YCS-60210 I-3012 CENT-60210 STOP COMMAND CENT-60210, STOP COMMAND MODBUS AA

79258 RIO-RESIDUALS DEWATERING DDO YCX-60210 I-3012 CENT-60210 CIP COMMAND CENT-60210, CIP COMMAND MODBUS AA

79217 RIO-RESIDUALS DEWATERING DDO YCS-60220 I-3012 CENT-60220 STOP COMMAND CENT-60220, STOP COMMAND MODBUS AA

79171 RIO-RESIDUALS DEWATERING DDO YCX-60220 I-3012 CENT-60220 CIP COMMAND CENT-60220, CIP COMMAND MODBUS AA

77182 RIO-RESIDUALS WASTE WASHWATER DI YA-46010 I-4010 P-46010 FAULT P-46010, FAULT AA

76927 RIO-RESIDUALS WASTE WASHWATER DI YAK-46010 I-4010 P-46010 E-STOP P-46010, E-STOP AA

77173 RIO-RESIDUALS WASTE WASHWATER DI YN-46010 I-4010 P-46010 REMOTE MODE P-46010, REMOTE MODE AA

76947 RIO-RESIDUALS WASTE WASHWATER DI YSH-46010 I-4010 P-46010 RUN FEEDBACK P-46010, RUN FEEDBACK AA

76980 RIO-RESIDUALS WASTE WASHWATER DI LAH-46012 I-4010 LSH-46012 HIGH LEVEL LSH-46012, HIGH LEVEL AA

76976 RIO-RESIDUALS WASTE WASHWATER DI YA-46020 I-4010 P-46020 FAULT P-46020, FAULT AA

76949 RIO-RESIDUALS WASTE WASHWATER DI YAK-46020 I-4010 P-46020 E-STOP P-46020, E-STOP AA

76957 RIO-RESIDUALS WASTE WASHWATER DI YN-46020 I-4010 P-46020 REMOTE MODE P-46020, REMOTE MODE AA

77214 RIO-RESIDUALS WASTE WASHWATER DI YSH-46020 I-4010 P-46020 RUN FEEDBACK P-46020, RUN FEEDBACK AA

76909 RIO-RESIDUALS WASTE WASHWATER DI LAH-46022 I-4010 LSH-46022 HIGH LEVEL LSH-46022, HIGH LEVEL AA

77044 RIO-RESIDUALS WASTE WASHWATER DI YA-46030 I-4010 P-46030 FAULT P-46030, FAULT AA

77221 RIO-RESIDUALS WASTE WASHWATER DI YAK-46030 I-4010 P-46030 E-STOP P-46030, E-STOP AA

77192 RIO-RESIDUALS WASTE WASHWATER DI YN-46030 I-4010 P-46030 REMOTE MODE P-46030, REMOTE MODE AA

77097 RIO-RESIDUALS WASTE WASHWATER DI YSH-46030 I-4010 P-46030 RUN FEEDBACK P-46030, RUN FEEDBACK AA

77009 RIO-RESIDUALS WASTE WASHWATER DI YA-46040 I-4010 P-46040 FAULT P-46040, FAULT AA

77026 RIO-RESIDUALS WASTE WASHWATER DI YAK-46040 I-4010 P-46040 E-STOP P-46040, E-STOP AA

77148 RIO-RESIDUALS WASTE WASHWATER DI YN-46040 I-4010 P-46040 REMOTE MODE P-46040, REMOTE MODE AA

77145 RIO-RESIDUALS WASTE WASHWATER DI YSH-46040 I-4010 P-46040 RUN FEEDBACK P-46040, RUN FEEDBACK AA

77174 RIO-RESIDUALS WASTE WASHWATER DI YA-46050 I-4010 MX-46050 FAULT MX-46050, FAULT AA

77076 RIO-RESIDUALS WASTE WASHWATER DI YAK-46050 I-4010 MX-46050 E-STOP MX-46050, E-STOP AA

77038 RIO-RESIDUALS WASTE WASHWATER DI YN-46050 I-4010 MX-46050 REMOTE MODE MX-46050, REMOTE MODE AA

77126 RIO-RESIDUALS WASTE WASHWATER DI YSH-46050 I-4010 MX-46050 RUN FEEDBACK MX-46050, RUN FEEDBACK AA

77031 RIO-RESIDUALS WASTE WASHWATER DI YA-46060 I-4010 MX-46060 FAULT MX-46060, FAULT AA

77005 RIO-RESIDUALS WASTE WASHWATER DI YAK-46060 I-4010 MX-46060 E-STOP MX-46060, E-STOP AA

77040 RIO-RESIDUALS WASTE WASHWATER DI YN-46060 I-4010 MX-46060 REMOTE MODE MX-46060, REMOTE MODE AA

77093 RIO-RESIDUALS WASTE WASHWATER DI YSH-46060 I-4010 MX-46060 RUN FEEDBACK MX-46060, RUN FEEDBACK AA

76901 RIO-RESIDUALS WASTE WASHWATER DI ZSH-46070 I-4010 SLG-46070 OPEN SLG-46070, OPEN AA

77140 RIO-RESIDUALS WASTE WASHWATER DI ZSL-46070 I-4010 SLG-46070 CLOSED SLG-46070, CLOSED AA

102246 RIO-RESIDUALS RESIDUALS STORAGE DI LSH-60112 I-3010 LSH-60112 HIGH LEVEL LSH-60112, HIGH LEVEL AA

143543 RIO-RESIDUALS RESIDUALS STORAGE DI YA-60115 I-3010 MOV-60115 FAULT MOV-60115, FAULT AA

143539 RIO-RESIDUALS RESIDUALS STORAGE DI YN-60115 I-3010 MOV-60115 REMOTE MODE MOV-60115, REMOTE MODE AA

143567 RIO-RESIDUALS RESIDUALS STORAGE DI ZSH-60115 I-3010 MOV-60115 OPEN FEEDBACK MOV-60115, OPEN FEEDBACK AA

143535 RIO-RESIDUALS RESIDUALS STORAGE DI ZSL-60115 I-3010 MOV-60115 CLOSED FEEDBACK MOV-60115, CLOSED FEEDBACK AA

102269 RIO-RESIDUALS RESIDUALS STORAGE DI LSH-60122 I-3010 LSH-60122 HIGH LEVEL LSH-60122, HIGH LEVEL AA

143626 RIO-RESIDUALS RESIDUALS STORAGE DI YA-60125 I-3010 MOV-60125 FAULT MOV-60125, FAULT AA

143688 RIO-RESIDUALS RESIDUALS STORAGE DI YN-60125 I-3010 MOV-60125 REMOTE MODE MOV-60125, REMOTE MODE AA

143650 RIO-RESIDUALS RESIDUALS STORAGE DI ZSH-60125 I-3010 MOV-60125 OPEN FEEDBACK MOV-60125, OPEN FEEDBACK AA

143684 RIO-RESIDUALS RESIDUALS STORAGE DI ZSL-60125 I-3010 MOV-60125 CLOSED FEEDBACK MOV-60125, CLOSED FEEDBACK AA

84182 RIO-RESIDUALS RESIDUALS STORAGE DI YA-60130 I-3010 P-60130 FAULT P-60130, FAULT AA

84133 RIO-RESIDUALS RESIDUALS STORAGE DI YAK-60130 I-3010 P-60130 E-STOP P-60130, E-STOP AA

84149 RIO-RESIDUALS RESIDUALS STORAGE DI YN-60130 I-3010 P-60130 REMOTE MODE P-60130, REMOTE MODE AA

84206 RIO-RESIDUALS RESIDUALS STORAGE DI YSH-60130 I-3010 P-60130 RUN FEEDBACK P-60130, RUN FEEDBACK AA

84107 RIO-RESIDUALS RESIDUALS STORAGE DI YA-60150 I-3010 MX-60150 FAULT MX-60150, FAULT AA

84205 RIO-RESIDUALS RESIDUALS STORAGE DI YAK-60150 I-3010 MX-60150 E-STOP MX-60150, E-STOP AA

84210 RIO-RESIDUALS RESIDUALS STORAGE DI YN-60150 I-3010 MX-60150 REMOTE MODE MX-60150, REMOTE MODE AA

84116 RIO-RESIDUALS RESIDUALS STORAGE DI YSH-60150 I-3010 MX-60150 RUN FEEDBACK MX-60150, RUN FEEDBACK AA

82000 RIO-RESIDUALS RESIDUALS HANDLING DI FAH-60301 I-3014 FSH-60301 SAFETY SHOWER FLOW FSH-60301, SAFETY SHOWER FLOW AA

153737 RIO-RESIDUALS RESIDUALS POLYMER DI FAH-60401 I-3016
SHOWER EYE WASH 

STATION
EYE WASH FLOW SHOWER EYE WASH STATION, EYE WASH FLOW AA

81568 RIO-RESIDUALS RESIDUALS POLYMER DI YA-60430 I-3016 SKID-60430 FAULT SKID-60430, FAULT AA

81538 RIO-RESIDUALS RESIDUALS POLYMER DI YN-60430 I-3016 SKID-60430 REMOTE MODE SKID-60430, REMOTE MODE AA

81590 RIO-RESIDUALS RESIDUALS POLYMER DI YSH-60430 I-3016 SKID-60430 RUN FEEDBACK SKID-60430, RUN FEEDBACK AA

81466 RIO-RESIDUALS RESIDUALS POLYMER DI YA-60470 I-3016 SKID-60470 FAULT SKID-60470, FAULT AA

153755 RIO-RESIDUALS RESIDUALS POLYMER DI YN-60470 I-3016 SKID-60470 REMOTE MODE SKID-60470, REMOTE MODE AA

153752 RIO-RESIDUALS RESIDUALS POLYMER DI YSH-60470 I-3016 SKID-60470 RUN FEEDBACK SKID-60470, RUN FEEDBACK AA

102048 RIO-RESIDUALS CENTRATE HOLDING DI LAH-60503 I-3018 LSH-60503 HIGH LEVEL LSH-60503, HIGH LEVEL AA

81806 RIO-RESIDUALS CENTRATE HOLDING DI YA-60510 I-3018 P-60510 FAULT P-60510, FAULT AA

81861 RIO-RESIDUALS CENTRATE HOLDING DI YAK-60510 I-3018 P-60510 E-STOP P-60510, E-STOP AA
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40 61 93 - Part 2

Input/Output Schedule

Issued for Bids

Key PLC/RIO Process
Signal 

Type
Rack Slot Point I/O TAG

Drawing 

Reference

Associated

Field

Device

Function Service Description I/O List Comment
Furnished 

By

81808 RIO-RESIDUALS CENTRATE HOLDING DI YN-60510 I-3018 P-60510 REMOTE MODE P-60510, REMOTE MODE AA

81857 RIO-RESIDUALS CENTRATE HOLDING DI YSH-60510 I-3018 P-60510 RUN FEEDBACK P-60510, RUN FEEDBACK AA

81866 RIO-RESIDUALS CENTRATE HOLDING DI YA-60520 I-3018 P-60520 FAULT P-60520, FAULT AA

81826 RIO-RESIDUALS CENTRATE HOLDING DI YAK-60520 I-3018 P-60520 E-STOP P-60520, E-STOP AA

81855 RIO-RESIDUALS CENTRATE HOLDING DI YN-60520 I-3018 P-60520 REMOTE MODE P-60520, REMOTE MODE AA

81878 RIO-RESIDUALS CENTRATE HOLDING DI YSH-60520 I-3018 P-60520 RUN FEEDBACK P-60520, RUN FEEDBACK AA

145939 RIO-RESIDUALS CENTRATE HOLDING DI YA-60530 I-3018 MX-60530 FAULT MX-60530, FAULT AA

145901 RIO-RESIDUALS CENTRATE HOLDING DI YAK-60530 I-3018 MX-60530 E-STOP MX-60530, E-STOP AA

145935 RIO-RESIDUALS CENTRATE HOLDING DI YN-60530 I-3018 MX-60530 REMOTE MODE MX-60530, REMOTE MODE AA

145989 RIO-RESIDUALS CENTRATE HOLDING DI YSH-60530 I-3018 MX-60530 RUN FEEDBACK MX-60530, RUN FEEDBACK AA

145991 RIO-RESIDUALS CENTRATE HOLDING DI YA-60540 I-3018 MX-60540 FAULT MX-60540, FAULT AA

146018 RIO-RESIDUALS CENTRATE HOLDING DI YAK-60540 I-3018 MX-60540 E-STOP MX-60540, E-STOP AA

146056 RIO-RESIDUALS CENTRATE HOLDING DI YN-60540 I-3018 MX-60540 REMOTE MODE MX-60540, REMOTE MODE AA

146030 RIO-RESIDUALS CENTRATE HOLDING DI YSH-60540 I-3018 MX-60540 RUN FEEDBACK MX-60540, RUN FEEDBACK AA

82732 RIO-RESIDUALS SCADA DI XA-70701 I-002 RIO-RESIDUALS WATCHDOG FAULT RIO-RESIDUALS, WATCHDOG FAULT AA

82704 RIO-RESIDUALS SCADA DI XA-70702 I-002 RIO-RESIDUALS 120V POWER FAIL RIO-RESIDUALS, 120V POWER FAIL AA

82763 RIO-RESIDUALS SCADA DI XA-70703 I-002 RIO-RESIDUALS UPS FAULT RIO-RESIDUALS, UPS FAULT AA

82767 RIO-RESIDUALS SCADA DI ZA-70704 I-002 RIO-RESIDUALS DOOR OPEN RIO-RESIDUALS, DOOR OPEN AA

77180 RIO-RESIDUALS WASTE WASHWATER DO YCH-46010 I-4010 P-46010 RUN COMMAND P-46010, RUN COMMAND AA

76986 RIO-RESIDUALS WASTE WASHWATER DO YCH-46020 I-4010 P-46020 RUN COMMAND P-46020, RUN COMMAND AA

77124 RIO-RESIDUALS WASTE WASHWATER DO YCH-46030 I-4010 P-46030 RUN COMMAND P-46030, RUN COMMAND AA

77232 RIO-RESIDUALS WASTE WASHWATER DO YCH-46040 I-4010 P-46040 RUN COMMAND P-46040, RUN COMMAND AA

77028 RIO-RESIDUALS WASTE WASHWATER DO YCH-46050 I-4010 MX-46050 RUN COMMAND MX-46050, RUN COMMAND AA

77169 RIO-RESIDUALS WASTE WASHWATER DO YCH-46060 I-4010 MX-46060 RUN COMMAND MX-46060, RUN COMMAND AA

143547 RIO-RESIDUALS RESIDUALS STORAGE DO ZCH-60115 I-3010 MOV-60115 OPEN COMMAND MOV-60115, OPEN COMMAND AA

143563 RIO-RESIDUALS RESIDUALS STORAGE DO ZCL-60115 I-3010 MOV-60115 CLOSE COMMAND MOV-60115, CLOSE COMMAND AA

143630 RIO-RESIDUALS RESIDUALS STORAGE DO ZCH-60125 I-3010 MOV-60125 OPEN COMMAND MOV-60125, OPEN COMMAND AA

143646 RIO-RESIDUALS RESIDUALS STORAGE DO ZCL-60125 I-3010 MOV-60125 CLOSE COMMAND MOV-60125, CLOSE COMMAND AA

84174 RIO-RESIDUALS RESIDUALS STORAGE DO YCH-60130 I-3010 P-60130 RUN COMMAND P-60130, RUN COMMAND AA

84159 RIO-RESIDUALS RESIDUALS STORAGE DO YCH-60150 I-3010 MX-60150 RUN COMMAND MX-60150, RUN COMMAND AA

81579 RIO-RESIDUALS RESIDUALS POLYMER DO YCH-60430 I-3016 SKID-60430 RUN COMMAND SKID-60430, RUN COMMAND AA

81458 RIO-RESIDUALS RESIDUALS POLYMER DO YCH-60470 I-3016 SKID-60470 RUN COMMAND SKID-60470, RUN COMMAND AA

81881 RIO-RESIDUALS CENTRATE HOLDING DO YCH-60510 I-3018 P-60510 RUN COMMAND P-60510, RUN COMMAND AA

81838 RIO-RESIDUALS CENTRATE HOLDING DO YCH-60520 I-3018 P-60520 RUN COMMAND P-60520, RUN COMMAND AA

145943 RIO-RESIDUALS CENTRATE HOLDING DO YCH-60530 I-3018 MX-60530 RUN COMMAND MX-60530, RUN COMMAND AA

145995 RIO-RESIDUALS CENTRATE HOLDING DO YCH-60540 I-3018 MX-60540 RUN COMMAND MX-60540, RUN COMMAND AA

129781 RIO-WQSB FILTERED WATER DISCHARGE TRAIN A AI AI-43061 I-2034 AIT-EXISTING TURBIDITY AIT-EXISTING, TURBIDITY AA

129788 RIO-WQSB FILTERED WATER DISCHARGE TRAIN A AI AI-43062 I-2034 AIT-EXISTING pH/TEMP AIT-EXISTING, pH/TEMP AA

129795 RIO-WQSB FILTERED WATER DISCHARGE TRAIN A AI AI-43063 I-2034 AIT-EXISTING CL2 AIT-EXISTING, CL2 AA

150519 RIO-WQSB SCADA DI XA-70685 I-002 RIO-WQSB WATCHDOG FAULT RIO-WQSB, WATCHDOG FAULT AA

150523 RIO-WQSB SCADA DI XA-70686 I-002 RIO-WQSB 120V POWER FAIL RIO-WQSB, 120V POWER FAIL AA

150527 RIO-WQSB SCADA DI XA-70687 I-002 RIO-WQSB UPS FAULT RIO-WQSB, UPS FAULT AA

150531 RIO-WQSB SCADA DI ZA-70688 I-002 RIO-WQSB DOOR OPEN RIO-WQSB, DOOR OPEN AA

129760 RIO-WQTH FILTERED WATER DISCHARGE TRAIN A AI AI-43051 I-2034 AIT-EXISTING TURBIDITY AIT-EXISTING, TURBIDITY AA

129767 RIO-WQTH FILTERED WATER DISCHARGE TRAIN A AI AI-43052 I-2034 AIT-EXISTING pH/TEMP AIT-EXISTING, pH/TEMP AA

129774 RIO-WQTH FILTERED WATER DISCHARGE TRAIN A AI AI-43053 I-2034 AIT-EXISTING CL2 AIT-EXISTING, CL2 AA

150503 RIO-WQTH SCADA DI XA-70710 I-002 RIO-WQTH WATCHDOG FAULT RIO-WQTH, WATCHDOG FAULT AA

150507 RIO-WQTH SCADA DI XA-70711 I-002 RIO-WQTH 120V POWER FAIL RIO-WQTH, 120V POWER FAIL AA

150511 RIO-WQTH SCADA DI XA-70712 I-002 RIO-WQTH UPS FAULT RIO-WQTH, UPS FAULT AA

150515 RIO-WQTH SCADA DI ZA-70713 I-002 RIO-WQTH DOOR OPEN RIO-WQTH, DOOR OPEN AA

150543 RIO-WQTH SCADA DI XA-70720 I-002 RIO-WQTH WATCHDOG FAULT RIO-WQTH, WATCHDOG FAULT AA

150547 RIO-WQTH SCADA DI XA-70721 I-002 RIO-WQTH 120V POWER FAIL RIO-WQTH, 120V POWER FAIL AA

150551 RIO-WQTH SCADA DI XA-70722 I-002 RIO-WQTH UPS FAULT RIO-WQTH, UPS FAULT AA

150555 RIO-WQTH SCADA DI ZA-70723 I-002 RIO-WQTH DOOR OPEN RIO-WQTH, DOOR OPEN AA
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90398-004/February 2024 40 61 96-1  Process Control Descriptions 

SECTION 40 61 96 

PROCESS CONTROL DESCRIPTIONS 

PART 1 – GENERAL 

1.01 THE REQUIREMENT 

A. The Contractor shall furnish, test, install and place in satisfactory operation all equipment 

as herein specified and as shown on the Drawings. THE CONTRACTOR SHALL BE 

RESPONSIBLE FOR FURNISHING COMPLETE FUNCTIONING SYSTEMS AS 

DESCRIBED HEREIN. 

B. Together with the control system input/_Output schedule, the equipment specifications 

(including functional descriptions for local equipment control panels), and the Drawings, 

the functional control descriptions describe the required operation, monitoring, and 

control of the facilities included in this Contract. 

C. THE FUNCTIONAL DESCRIPTIONS CONTAIN REQUIREMENTS FOR FURNISHING 

AND INSTALLING LABOR AND MATERIALS THAT MAY NOT APPEAR ELSEWHERE 

IN THE CONTRACT DOCUMENTS. 

D. All equipment and services required in equipment local control panels provided to 

implement the monitoring and control functions described herein or in the process 

input/_Output schedules shall be provided by the Contractor through individual 

equipment suppliers. 

E. Unless specifically stated otherwise, all interconnected wiring between all instruments, 

panels, controls, and other devices listed in the functional descriptions as required to 

provide all functions specified herein shall be furnished by the electrical subcontractor 

under Division 26. The electrical subcontractor shall provide all cables and conduit 

required to carry all signals listed in the process input/_Output schedules. Special cables 

that are required for interconnection between sensors or probes and transmitters or 

signal conditioners shall be furnished with the instrumentation devices by the equipment 

supplier. 

1.02 RELATED WORK SPECIFIED ELSEWHERE 

A. Section 01 14 00 – Coordination with Owner’s Operations 

B. Section 40 61 90 – Schedules and Control Descriptions, General 

C. Section 40 61 91 – Process Control System Instrument List 

D. Section 40 61 93 – Process Control System Input/_Output List 
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90398-004/February 2024 40 61 96-2  Process Control Descriptions 

PART 2 – FUNCTIONAL CONTROL DESCRIPTIONS, GENERAL 

2.01 DEFINITIONS 

A. RUNNING status signals shall be from auxiliary contacts provided with the motor control 

equipment (i.e., starter, VFD, SCR, etc.). 

B. AUTO status signals shall be defined as HAND-OFF-AUTO switch in the AUTO position 

or process control system in AUTO (versus MANUAL). 

C. FAIL status signals shall be defined as motor overload and/or any other shut down mode 

such as over-torque, over-temperature, low oil pressure, high vibration, etc. 

D. READY status signal shall be defined as all conditions, including equipment control 

power, satisfied to permit remote control of the equipment. 

E. Operator workstation graphic display symbols and indicator lights on all MCC's, control 

panels, starter enclosures, etc. shall conform to the existing plant standards. 

F. In addition to instrument tags and functions expressed according to ISA 5.2 format, the 

following abbreviations are used within this document to aid readability and 

understanding: 

 

Abbreviation Meaning Description 

_PV Process 

Variable 

Input measured value being controlled by PID 

controller, generally expressed in engineering units 

_Sp Set Point Target control point for PID controller, generally 

expressed in engineering units 

_SpN Set Point – N One of a number of unique set point values used by 

the control sequence  

_Out Output Output of PID controller used to modulate controlled 

device, generally expressed in %. 

_Avg Average Numerical average of terms described. 

_SB Sample 

Building 

The name of a location on the plant effluent 

transmission name containing water quality 

instrumentation 

_TH Tap House The name of a location on the plant effluent 

transmission name containing water quality 

instrumentation 
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90398-004/February 2024 40 61 96-3  Process Control Descriptions 

_Alm_Sp Alarm Set 

Point 

Trigger point to determine activation and of alarm 

conditions 

_Inlk_Sp Interlock Set 

Point 

Trigger set point to determine activation of interlock 

actions. 

   

   

In general, abbreviations and descriptors may be added to the root variable name 

with an underbar ( _ ) to create a unique and understandable variable name for 

use in the control description. 

2.02 PROCESS CONTROL 

A. Where setpoints, operating limits, and other control settings are provided by the 

functional descriptions, these settings shall be initial settings only and shall be used for 

assistance in the initial startup of the plant. All such settings shall be fully adjustable and, 

based on actual operating conditions, the instrumentation subcontractor shall make all 

necessary adjustments to provide smooth, stable operation at no additional cost to the 

Owner. 

B. Where called for in this document or in the drawings, software interlocks or control 

actions based on analog values shall have setpoints which are independent of alarm 

setpoints and are maintained on a separate HMI screen from alarm setpoints.   The use 

of alarm conditions to take control or be used for interlock actions is not acceptable.  

Where required, interlock setpoints shall be scaled using the engineering units of the 

associated analog value.  All interlock setpoints shall be viewable by all operators but 

shall only be adjustable from the HMI by operators with appropriate permission levels.  

Where practical, all interlock setpoints shall be verified and range checked/limited to 

ensure validity prior to being accepted by the system.  

C. Unless noted otherwise, all analog input signals shall have four standard alarms with 

initial setpoints in percent of span as noted.  Alarm setpoints shall be adjustable from the 

HMI.  Other alarms and/or setpoints may be specified in the process control descriptions 

below. Alarms shall be indicated on both the HMI screens adjacent to the analog values 

and in the alarm management system. Alarm setpoints shall utilize the analog input 

engineering units.   All analog alarms shall be logged to the historian.  

1. Low-Low,  5% of span 

2. Low,   10% of span 

3. High,   90% of span 

4. High-High,  95% of span 

D. In addition to the four standard analog alarms noted above, all analog input signals shall 

be provided with instrument failure alarms which shall signal the operator of a potential 
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90398-004/February 2024 40 61 96-4  Process Control Descriptions 

fault of the system.  If the selected system hardware does not provide native support for 

monitor and alarming of analog signal failure on a per channel basis, over/under range 

alarm setpoints shall be set at 3.2mA (-5.0 %) and 20.8mA (100.5%) and checked in 

software.   All instrument failure alarms shall be alarmed to the HMI and logged to the 

historian. 

E. A control discrepancy alarm shall be generated through the PLC for any drive, motor, 

etc. for which a command has been issued, but for which the PLC is not receiving a 

confirming status signal (e.g., start command with no run feedback) within a pre-set time 

delay. The discrepancy alarm delay timer setpoint shall be individually adjustable for 

each device from the HMI.  All discrepancy alarms shall be alarmed to the HMI and 

logged to the historian. 

F. A control fault alarm shall be generated through the PLC for any drive, motor, valve, etc. 

where a discrete input identified as “FAULT” is defined.   The failure shall be alarmed to 

the operator HMI and logged to the historian. 

G. Provision shall be made in PLC logic to suppress nuisance alarms and control actions by 

the following means: 

1. For alarms and control actions derived from analog input signals, use adjustable 

time delays and dead bands. 

2. For alarms and control actions derived from discrete input signals, use adjustable 

time delays. 

3. Initial settings for time delays shall be 10 seconds (range 0-120 seconds). Initial 

settings for dead bands shall be 5% of span (range 0-100%). 

4. Equipment that is started or stopped manually by the operator shall start or stop 

immediately, with no time delay. 

H. All setpoint control shall be by PID control algorithms. Where proportional-only control is 

specified, tuning constants shall be used to reduce the Integral and Derivative functions 

to zero. All setpoints, sequence times, sequence orders, dead bands, PID tuning 

parameters, PLC delay timers, variable speed operating range limits, and similar control 

constants shall be accessible and alterable from the operator workstations. 

I. Unless otherwise specified, operating variables, setpoints, selections and totals shall be 

saved into retentive memory so that they remain unchanged after a power failure or 

reboot. 

J. Unless otherwise specified, all equipment shall automatically restart after a power failure 

utilizing adjustable start delay timers in PLC control logic. Unless otherwise specified, all 

PLC control strategies shall be based upon automatic restart after a power failure and 

shall return to a normal control mode upon restoration of power.  
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90398-004/February 2024 40 61 96-5  Process Control Descriptions 

K. The PLC shall be capable of receiving initial run-time values for existing and proposed 

equipment. Initial run-time shall not automatically be assumed to be zero. 

L. Unless otherwise specified in an individual control description, an instrument failure or 

control discrepancy alarm shall cause the control strategy to maintain last values and to 

generate an alarm. Manual initiation of the automatic control strategy shall be required to 

restart after such an alarm. 

M. A control program that controls multiple pieces of equipment shall not be prevented from 

running because not all of the equipment is in Remote-AUTO. If equipment within an 

equipment chain is required to be running for program operation and it is running in 

HAND or Remote-MANUAL, then the program shall run and control the other equipment 

that is in Remote-AUTO. 

N. All PLC wait states (internal time delays, etc.) after an operator action shall be displayed 

on the operator workstation.  Where possible, the wait time remaining shall be displayed 

for the operator information. 

O. Where noted, hardwired interlocks shall over-ride both local and remote controls to 

ensure operator and/or equipment safety.  There are no provisions for by-passing 

hardwired interlocks. 

P. Where provided, pressing the E-Stop pushbuttons shall de-energize equipment until the 

E-Stop is reset by pulling the pushbutton operator out. 

Q. The control system shall allow three modes of operation:  

LOCAL mode,  

REMOTE-MANUAL mode,  

REMOTE-AUTO mode.  

These three modes of operation are described below and are implemented in all 

process control descriptions. The REMOTE-MANUAL and REMOTE-AUTO mode 

of operation are available using the SCADA HMI screens located in the facility or 

in the central control room.   

1. “LOCAL” mode is defined as “NOT REMOTE” and may include “Off” and “Running 

in HAND” conditions.  In LOCAL mode, the operator may use LOCAL panels and 

equipment mounted controls to operate the equipment locally for troubleshooting 

and maintenance.  These local controls may be located on field mounted panels, 

valve actuators, VFDs located in electrical rooms or on the face of MCCs in the 

electrical rooms. 

Depending on the application and the associated wiring requirements, some 

switches may be “Local/Off/Remote” with Start/Stop pushbuttons, some may be 
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90398-004/February 2024 40 61 96-6  Process Control Descriptions 

“Hand/Off/Remote” without Start/Stop pushbuttons and some may be 

“Hand/Off/Remote” with spring return from the “Hand” to the “Off” position.   In all 

cases, “HAND” and “LOCAL” are indicitive of field operator control.    

a. The following actions shall allow for local START/STOP control of pumps, 

fans, etc.: 

1) The plant operator shall place the HAND-OFF-REMOTE selector 

switch into the HAND/OFF position. While operating the equipment in 

LOCAL mode, the PLC shall generate an alarm status until the system 

is returned to REMOTE mode.  While in this mode, the plant operator 

may start the equipment by selecting the HAND position and the plant 

operator may STOP the equipment by selecting the STOP position. 

2) While the HAND-OFF-REMOTE selector switch is in the OFF position, 

the equipment shall STOP and cannot be operated from either the 

local switch or the PLC/HMI. 

3) If equipped, the operator may control the speed of the VFD from the 

VFD’s speed controller located in the MCC room. 

b. The following actions shall allow for local OPEN/CLOSE motorized control 

valves and gates: 

1) The plant operator shall place the LOCAL-OFF-REMOTE selector 

switch into the LOCAL position. While operating the equipment in 

LOCAL mode, the PLC shall generate an alarm status until the system 

is returned to REMOTE mode.  While in this mode, the plant operator 

may open/close the valve by pressing the OPEN pushbutton. The plant 

operator may CLOSE the valve by pressing the CLOSE pushbutton.  

While the valve is transitioning from one position to another, pressing 

the STOP pushbutton shall cause the valve to hold at its current 

position. 

2) While the LOCAL-OFF-REMOTE selector switch is in the OFF 

position, the valve cannot be operated from either the local 

OPEN/CLOSE switch or the PLC/HMI. 

3) If equipped, the operator may control modulating valves and gates by 

selecting the desired position on the valve or gate at the actuator in 

LOCAL mode. 

2. In REMOTE-MANUAL mode, the operator assumes control of the system through 

the HMI screens to operate the facility. While in REMOTE-MANUAL mode, the 

operator may start/stop equipment, open/close valves/gates and directly 

manipulate analog _Outputs of PID controllers. The SCADA system shall not 

attempt to automatically operate equipment which is in REMOTE-MANUAL mode. 
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While in REMOTE-MANUAL mode, software interlocks shall impose restrictions to 

maintain operator and equipment safety. 

3. In REMOTE-AUTO mode, the operator initiates control sequences and monitors 

the facility to ensure proper operation.   In this mode, the SCADA system is 

typically allowed to execute complex sequences of actions as required to 

sequence equipment and respond to process conditions.  While in REMOTE-

AUTO mode, software interlocks shall impose restrictions to maintain operator and 

equipment safety. 
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2.03 PLANT CONTROL CONCEPT 

A. The following summary provides an overview of the plant operation.  Refer to detailed 

control strategies and calculations below for more specific information. 

1. Raw water is conveyed to the facility by two 42” pipes equipped with flow meters 

and modulating flow control valves.   The flow is split into two trains (“A” and “B”) 

for processing by flocculator/DAF modules and filter modules to remove impurities 

and treat the water for consumption.    Filtered water leaves the facility via 

transmission pipes to Provin Mountain for storage and eventual distribution.   The 

Provin Mountain inventory and demand history determines the amount of water 

required from the West Parish Water Treatment Plant. 

2. The operator determines the overall plant flow demand by selecting either the 

Provin Mountain demand rate or entering a manually determined water demand 

rate.   This demand rate is sent to the raw water flow controllers in proportion to 

the number of Floc/DAF units currently on-line in the process trains “A” and “B” 

while considering the flow path configuration as determined by a number of “stop 

logs” available to direct flow.  Under normal operating conditions, trains “A” and “B” 

are independent of each other and may be processing water at different rates. 

3. The raw water is combined with recycled water to become the plant total flow and 

is directed to the on-line Floc/DAF units where solids are removed by air flotation 

and level is controlled by the physical height of weirs on the outlets.   Overflow 

from the Floc/DAF units is collected in a pair of clarified water channels which 

convey the water to the filtration units.  The level in the clarified water channel is 

monitored and an adjustment is sent to the filter flow controllers if required to 

maintain the clarified water channel within its normal operating envelope. 

4. Water from the clarified water channel is introduced into online filter units where it 

flows through filter media for final filtration. The flow through an individual filter unit 

is controlled by a flowmeter and flow control valve on the effluent line to the filtered 

water weir box and finally to Provin Mountain.   The setpoint for the individual filter 

flow controllers is calculated to be the plant total flow rate divided by the number of 

filter units currently on-line and trimmed by the clarified water channel level 

adjustment if necessary. 

5. Treatment chemicals are added at various points in proportion to the flowrate at 

that point or as determined by feedback from analysis instruments. 
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PART 3 – EXPEDITED WORK 

3.01 CS-810.1 BACKWASH PUMPING SYSTEM IN CLEARWELL-CP 

A. Reference Drawings: I-5010, 5011, 5012, 5013, 5014, 5015  

B. Process Overview 

1. In order to derive the maximum benefit of the changes in the Clearwell-CP PLC 

required for operation of the new WTP facility, the existing Clearwell-CP PLC shall 

be updated during the early phases of this project to add new input-output 

hardware and associated software to incorporate the ability to recycle backwash 

water for both the existing rapid sand filters and the new WTP.   The existing 

hardware and software will be updated and used for operation of the rapid sand 

filter facility while the new water treatment facility is being constructed and 

commissioned.   

a. As a minimum, this work shall include: 

1) Addition of input-output hardware into the existing Clearwell-CP PLC 

as required to support the new inputs and outputs defined on the 

reference drawings. 

2) Addition and/or modification of existing SCADA graphic displays to 

incorporate the recycle valves and flow measurements as defined on 

the reference drawings. 

3) Addition and/or modification to the existing Clearwell-PLC software as 

required to integrate the backwash recycle functionality into the 

existing rapid sand filter operational and control sequences. 

4) Updating the Clearwell-CP documentation, operating manuals and 

drawings to incorporate the backwash recycle modifications and 

provide “as-built” documentation of the system. 

b. During the construction of the new WTP, the Clearwell-CP and backwash 

system shall be operated from the existing control room in the rapid sand 

filter building. 

c. The operator interface and operational sequences of the backwash recycle 

controls shall be designed to be compatible with the requirements of both the 

rapid sand filter system and the new WTP system.   The operational 

setpoints and parameters shall be easily adjustable by the operator and shall 

serve the needs of both facilities. 

2. Once the new WTP is completed, the existing Clearwell-CP PLC shall be 

incorporated into the new WTP SCADA system by importing/entering all 
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appropriate points, variables and other information including graphic screens into 

the new WTP SCADA servers.   The intent is to provide the operator in the new 

WTP control room full access to the process control of the area in the same 

manner that he currently enjoys from the existing control room in the Rapid Sand 

Filter Building. 

3. Initial communications to the Clearwell-CP system shall be provided by 

interconnecting the new WTP SCADA network to the existing Rapid Sand Filter 

SCADA network via fiber optic connections.  The existing Clearwell-CP shall not 

be physically moved or its communications to the existing Rapid Sand Filter 

system disturbed. 

4. With communications established between the Clearwell-CP PLC and the new 

WTP SCADA system, the ladder logic software in the Clearwell-CP PLC shall be 

evaluated and updated to coordinate backwash water supply and refill between the 

existing Rapid Sand Filters and the new WTP filter systems.   

5. When backwashing the filters in the new water treatment plant, if the total 

backwash flow setpoint is less than 3,500 gpm then open the new backwash 

recycle isolation valve MOV-81050 and flow control valve FCV-81060 and begin 

controlling the backwash recycle flow rate measured by FE/FIT-81060 to 1,800 

gpm (operator settable) to impose additional flow on the backwash pumps. 

(Example: For normal backwashing of the new treatment plant filters, the low flow 

backwash should be 2,150 – 3,100 gpm, so the recycle should be active to 

increase the flow to 3,950 – 4,900 gpm.)  The operator shall be able to select the 

backwash tank section to receive the recycled backwash flow by opening either or 

both of the backwash recycle directional valves MOV-81070 and/or MOV-81080. 
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PART 4 – CONTROL CALCULATIONS 

 

4.01 CAL-101.1 TOTAL PLANT RAW WATER FLOW CALCULATION 

A. Reference Drawings: I-2010 

B. Raw water flow to the facility (FI-10320) is the sum of the flow through the two raw water 

supplies. 

FI-10320 = FI-10111 + FI-10112 

Where:  

FI-10320   =  Total Plant Raw Water Inlet Flow 

FI-10111  = Measured flow of raw water supply “A” 

FI-10112  = Measured flow of raw water supply “B” 

C. The calculated total raw water flow to the treatment plant FI-10320, is limited to 63 mgd 

and transmitted over the SCADA network to the EDV facility for use in controlling level 

and pressure from that facility.  

D. Alarms 

1. The system shall monitor the raw water flow per side and the status of Floc/DAF 

units for the associated side and generate an alarm if the raw water flow falls 

below the minimum operational flowrate FI101x1_Min (x = 1,2; Initial value 7.5 

mgd, adjustable) to notify the operator that there is insufficient flow on that side of 

the plant for normal operation. 

a. Alarm if (FI-10011 < FI-10111_Min AND FX-20111 > 1) 

b. Alarm if (FI-10021 < FI-10121_Min AND FX-201121 > 1) 

2. The system shall monitor the total plant raw water inlet flow and alarm if the 

measured flow exceeds an operator adjustable setpoint (initially 62 MGD) to notify 

the operator that the plant flow is approaching the limits of the EDV facility ability to 

supply water.  
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4.02 CAL-101.3 STATIC MIXER CHANNEL A/B FLOW CALCULATION 

A. Reference Drawings: I-2010, I-3018, I-4010 

Flow of raw water through the raw water inlet channels “A” and “B” and the static mixers 

SMX-10210 and SMX-10230 may be directed in different ways depending on the 

installation of various “Stop Logs” which are used to manage the flow in this area. Hand 

Switches are provided on the operator’s HMI to allow him to inform the system if the stop 

logs at a particular location are currently installed.   

B. Stop logs available include: 

1. SL-10101 Stop logs at the influent of the static mixers which divide the static 

mixers into two independent channels “A” and “B”.  (HS-10101 = 1, Stop Logs are 

installed at this location). 

2. SL-10102 Stop Logs at the effluent of the static mixers which divide the flow 

out of the static mixers into two independent Floc/DAF trains “1” and “2”. (HS-

10102 = 1, Stop Logs are installed at this location). 

3. SL-10211-A/B Stop logs before and after the static mixer “1” which act to isolate 

the static mixer SMX-10210 and remove it from service for maintenance. (HS-

10211 = 1, Stop Logs are installed at both locations A and B and static mixer 

SMX-10211 is out of service). 

4. SL-10231-A/B Stop logs before and after the static mixer “2” which act to isolate 

the static mixer SMX-10230 and remove it from service for maintenance. (HS-

10231 = 1, Stop Logs are installed at both locations A and B and static mixer 

SMX-10230 is out of service). 

5. SL-10311 Stop logs at the influent to the Floc/DAF channel “A” which act to 

isolate the floc/DAF channels and remove the entirety of Floc/DAF Train “A” from 

service. (HS-10311 = 1, Stop Logs are installed at this location and Floc/DAF train 

“A” is out of service). 

6. SL-10312 Stop logs at the influent to the Floc/DAF channel “A” which act to 

isolate the floc/DAF channels and remove the entirety of Floc/DAF Train “A” from 

service. (HS-10312 = 1, Stop Logs are installed at this location and Floc/DAF train 

“B” is out of service). 

C. Stop logs SL-10101 and SL-10102 act to segregate the raw water coming from 

distribution piping so that the facility operates as two independent “half-plants” with each 

raw water channel and associated Floc/DAF train able to operate with different flow 

rates, levels, recycle water flows and chemical additions.  For this reason, it is important 

to calculate the water flow for each channel as well as the Total Plant flow.   
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1. The Plant total flow does not depend on stop log installation and is calculated as 

the sum of the raw water flow and the sum of the recycle flows as follows:  

FI-10300 = FI-10111 + FI-10121 + FX-10311 + FX-10312 

2. Under normal operation, (“HS-10101 = 1 and HS-10102 = 1, Stop Logs ARE 

Installed”), the flow through static mixer channels “A” and “B” are different and 

calculated as follows: 

FI-10301 = FI-10111 + FX-10311 (mgd) 

FI-10302 = FI-10121 + FX-10312 (mgd) 

3. Under off-normal operation, (“HS-10101 = 0, Stop Logs NOT Installed”), the flow 

through static mixer channels “A” and “B” are equal and calculated to be one half 

of the Plant total flow (FI-10300). 

FI-10301 = FI-10300 * 0.5 

FI-10302 = FI-10300 * 0.5 

Where:  

FI-10300  =  Total Plant Inlet Flow 

FI-10301 = Floc/DAF water train “A” calculated flow 

FI-10302 = Floc/DAF water train “B” calculated flow 

FI-10111  = Raw Water Flow “A” 

FI-10121 = Raw Water Flow “B” 

FX-10311 = Waste Washwater and Centrate recycle flow to train “A” 

Where: 

FX-10311 = FI-46001 + FI-60504 

Note:   

If HS-10311 = 1, the train “A” channel is out of service and FX-10311 

flow is set equal to zero. 

If HS-10211 = 1 and HS-10102 = 1, the train “A” channel is out of 

service and FX-10311 flow is set equal to zero. 

FI-46001 = Waste Washwater recycle flow to train “A” 
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FI-60504 = Centrate recycle flow to train “A” 

FX-10312 = Waste Washwater and Centrate recycle flow to train “B” 

Where: 

FX-10312 = FI-46002 + FI-60505 

Note:   

If HS-10312 = 1, the train “B” raw water channel is out of service and 

FX-10311 flow is set equal to zero. 

If HS-10231 = 1 and HS-10102 = 1, the train “B” raw water channel is 

out of service and FX-10311 flow is set equal to zero. 

FI-46002 = Waste Washwater recycle flow to train “B” 

FI-60505 = Centrate recycle flow to train “B” 

 

D. Alarms 

1. The system shall monitor the calculated static mixer flowrates and generate an 

alarm signal (FAL-10301 – Static Mixer “A”, FAL-10302 – Static Mixer “B”) which 

shall alarm to notify the operator of low flow rates.  The operator shall be able to 

modify the low flow alarm setpoint from the HMI screen. 

FAL-10301 < FI-10301_FAL_Alm_Sp  

FAL-10302 < FI-10302_FAL_Alm_Sp  

 

Static Mixer Channel Low Flow Alarm 

Setpoint (mgd) 

Comment 

A: FI-10301_FAL_Alm_Sp x.x  

B: FI-10302_FAL_Alm_Sp x.x  

E. Interlocks 

1. The system shall monitor the calculated static mixer flowrates and generate an 

interlock signal (FALL-10301 – Static Mixer “A”, FALL-10302 – Static Mixer “B”) 

which shall interlock to stop chemical addition pumps supplying chemicals to the 
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associated static mixer channel.  The operator shall be able to modify the low flow 

interlock setpoint from the HMI screen. 

FALL-10301 < FI-10301_FALL_Inlk_Sp  

FALL-10302 < FI-10302_FALL_Inlk_Sp  

Consider if there is a different tag that would be appropriate for the interlock flag as 

it looks too much like an alarm tag. 

 

Static Mixer Channel Low Flow Alarm 

Setpoint (mgd) 

Comment 

A: FI-10301_FALL_Inlk_Sp x.x  

B: FI-10302_FALL_Inlk_Sp x.x  
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4.03 CAL-200.1 NUMBER OF FLOC/DAF UNITS ON-LINE CALCULATION 

A. Reference Drawings: I-2020 

B. The total number of Floc/DAF units currently on-line and the number on-line per 

Floc/DAF train is calculated for use in various subsequent calculations. 

1. For train “A”, the number of Floc/DAF units on-line is calculated as follows: 

FX-20011 =   NOT(ZSL-20110) +  
NOT(ZSL-20210) +  
NOT(ZSL-20310) +  
NOT(ZSL-20410) +  
NOT(ZSL-20510)) 

2. For train “B”, the number of Floc/DAF units on-line is calculated as follows: 

 
FX-20021 =   NOT(ZSL-20610) +  

NOT(ZSL-20710) +  
NOT(ZSL-20810) +  
NOT(ZSL-20910) +  
NOT(ZSL-21010)) 

Where:  

ZSL-2xx10 = 1 (xx = 1 – 10) when the Floc/DAF inlet valve is in the closed 

position. 

C. The number of Floc/DAF units currently on-line in a Floc/DAF train in relation to the total 

number of Floc/DAF units on-line sets the proportion of inlet water flow which will be 

directed to the train. 

1. The proportion of plant water flow to direct to train “A” is calculated as: 

FX-20011_Pct = FX-20011 / (FX-20011 + FX-20021) 

2. The proportion of plant water flow to direct to train “B” is calculated as: 

FX-20021_Pct = FX-20021 / (FX-20011 + FX-20021) 

D. The total number of Floc/DAF units on-line is the sum of units in Train “A” and Train “B” 

and is displayed on the HMI for operator information. 

NX-20000 = FX-20011 + FX-20021 

E. The maximum flow through all DAF units shall be calculated as an operator adjustable 

constant (initially 5267 GPM) * the number of Floc/DAF units on-line. 

MaxDAFFlow = (NX-20000 * 5267 GPM) 
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F. The minimum flow through all DAF units shall be calculated as an operator adjustable 

constant (initially 1000 GPM) * the number of Floc/DAF units on-line. 

MinDAFFlow = (NX-20000 * 2000 GPM) 

 

4.04 CAL-200.2 RECOMMENDED NUMBER OF FLOC/DAF ON-LINE CALCULATION 

A. Reference Drawings: I-2020 

B. The operator shall use HS-40000 to choose between accepting a plant flow demand 

setpoint from Provin Mountain or manually entering a fixed value (HQ-40000) for plant 

flow to be used to determine the setpoint to the raw water flow controllers.   Either value 

selected FQ-40000, is divided by the nominal flow capacity of a Floc/DAF unit to provide 

a recommendation to the operator for the number of Floc/DAF units to be operating.   

The system shall display this recommended number of units on the HMI for operator 

information. 

NX-30000 = roundUp(FQ-40000 /  ( Floc/DAF_Capacity) )  

Where:  Floc/DAF_Capacity = 6 mgd, (adjustable between 3.77 mgd and 7.55 mgd) 

C. Alarms 

1. The system shall monitor the number of Floc/DAF units on-line and the 

recommended minimum and maximum number of Floc/DAF units on-line and 

notify the operator if the number of Floc/DAF units is out of the normal operating 

range. 

a. NX-30000_Min = roundUp(FQ-40000 / 3.77 mgd) 

b. NX-30000_Max = roundUp(FQ-4000 / 7.55 mgd) 

2. Alarm if (NX-30000 < NX-30000_Min OR NX-30000 > NX-30000_Max) 
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4.05 CAL-330.1 CLARIFIED WATER CHANNEL TRIM FACTOR  

A. Reference Drawings: I-2020 

 

B. Process Overview 

The Floc/DAF modules overflow to the Train “A” and Train “B” clarified water channels 

where the water is collected for transport to the Trank “A” and Train “B” filters.   

Maintaining a reasonable level in the clarified water channels is important to maintain a 

reasonably constant inlet pressure and flow to the downstream filters.  

 

The system will monitor the level in the clarified water channels and calculate a “trim” 

signal to the downstream on-line filters to adjust their flow controller setpoints to maintain 

the clarified water channel levels between high and low limits of operation. 

C. Control Operation 

1. Hardwired Interlocks 

a. None 

2. Local Controls 

a. None 

3. Remote Control  

a. The system shall allow operator entry of the following constants to be used 

for control of the DAF recycle system: 

Data Table CS-330.1.1 

Variable Value Description 

LI-30011_Sp 478.0 Clarified water channel “A” level target 

LI-30012_Sp 478.0 Clarified water channel “B” level target 

CWC_A_MinLvl 477.37 Clarified water channel “A” Minimum level 

CWC_A_MaxLvl 478.82 Clarified water channel “A” Maximum level 

CWC_A_Gain 24000 Scaling factor for clarified water channel “A” 

GPM/Ft 

CWC_B_MinLvl 477.37 Clarified water channel “B” Minimum level 

CWC_B_MaxLvl 478.82 Clarified water channel “B” Maximum level 

CWC_B_Gain 24000 Scaling factor for clarified water channel “B” 

GPM/Ft 
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b. The system shall monitor the operators input of the clarified water channel 

target level and limit the acceptable value to be greater than the minimum 

level and less than the maximum level.  If the input is outside of the 

acceptable range the system shall reject the input and prompt the operator 

to re-enter an acceptable value. 

c. The system shall calculate a “trim” factor to be added/subtracted from the 

downstream filter flow controller setpoint to adjust the flow in responses to 

changes in the clarified water channel level.   

For Clarified Water Channel “A”  

LX-40001 = (LI-30011 – LI-30011_Sp) * CWC_A_Gain 

For Clarified Water Channel “B”  

LX-40002 = (LI-30021 – LI-30021_Sp) * CWC_B_Gain 
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4.06 CAL-400.1 RESOURCES AVAILABLE FOR BACKWASH CALCULATION 

A. Reference Drawings: I-2030 

The following values and conditions are evaluated for each filter to determine if it has 

sufficient resources to enter the backwash-pending and backwash phases of operation.  

B. General System Conditions:  

Evaluate the following general conditions which apply to all filters ability to backwash. 

1. Wash Water Discharge Volume Required vs Available. 

a. Sufficient volume available in waste washwater tank to accept the total 

planned filter backwash water volume. 

WashWaterVolAvail => WashWaterVolRequired 

Where: 

WashWaterVolRequired = (BWPlanTotal (from Data Tables CS-400.0.2.3/4) 

+ ((FilterToWasteFlowTotal (FQI-4xx05) * 1.10) * HS-4xx081 (0/1)) 

WashWaterVolAvail available is the volume in the waste washwater tank 

shall be calculated as follows: 

1) WashWaterVolAvail = ((LI-46011 – xx.x ft) + (LI-46021 – xx.x ft)) 

And xx.x ft is maximum waste washwater tank level = 444.90’. 

2. Wash Water Supply Volume Available vs Volume Planned 

a. Sufficient water volume available in the backwash basin to supply the 

planned backwash water volume as defined in the selected T-Q data tabe 

CS-400.0.2.  

BackWashVolAvail => BWPlanTotal (from Data Tables CS-

400.0.2.3/4) 

Where (BackWashVolAvail) volume of water available in the backwash 

basin shall be calculated as follows: 

Backwash Volume Available = Available North Clearwell volume + 

Available South Clearwell volume 

BackWashVolAvail = ((LI-80110 – 455 ft) * (South_gal/ft) * ZSH-

80105) + ((LI-80130 – 455 ft) * (North_gal/ft) * ZSH-80106) 
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Where 455 ft  =  minimum backwash basin level. 

North_gal/ft  = xxx 

South_gal/ft   =  xxx 

3. Level in waste washwater tank is not in high alarm:  

a. WashWaterLevelOK = (LAH-46012 = 1) and (LAH-46022 = 1)  

4. Air Scour system is in REMOTE mode if Air Scour is enabled. 

a. AirScourRemote = (YN-45010 OR YN-45030) and (YN-45020) 

5. At least two Backwash pumps in REMOTE mode  

a. BackWashPumpRemote  = (yy-81010 = 1 and yy-81020 = 1) OR , ( yy-

81010 = 1 and yy-81030 = 1) OR (yy-81020 = 1 and yy-81030 = 1) 

6. Backwash flow control valve and controller FIC/FCV-81040 in REMOTE (YN-

81040 = 1) mode. 

a. BackWashFlowRemote = YN-81040 

7. No other filter module currently in the backwash step.   

a. FilterInProcess = 0    (refer to CS-400.4,C-4.a) 

8. Filter Specific Conditions 

All valves related to the specific filter must be in REMOTE mode for the fitler to be 

able to enter the BW-Pending or BACKWASH phase of operation: i.e. 

a. Filter inlet valve MOV-4xx20 in REMOTE mode (YN-4xx20 = 1) 

b. Air Scour inlet valve MOV-4xx30 in REMOTE mode (YN-4xx30 = 1) 

c. Backwash discharge valve MOV-4xx40 in REMOTE mode (YN-4xx40 = 1) 

d. Backwash valve MOV-4xx50 in REMOTE mode (YN-4xx50 = 1) 

e. Filtered water discharge to weir valve MOV-4xx60 in REMOTE mode (YN-

4xx60 = 1) 

f. Filtered water to waste valve MOV-4xx70 in REMOTE mode (YN-4xx70 = 1), 

( xx = 01 – 14) 

g. FilterxxRemoteMode =  (YN-4xx10 = 1 AND  
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YN-4xx20 = 1 AND 

YN-4xx30 = 1 AND  

YN-4xx40 = 1 AND 

YN-4xx50 = 1 AND 

YN-4xx60 = 1). 

C. Backwash resources are currently available for filter xx (BWxxResourcesAvail) 

If WashWaterVolAvail > WashWaterVolRequired AND  

BackWashVolAvail > BackWashVOLRequired AND 

WashWaterLevelOK = 1 AND 

Air ScourMode = 1 AND  

BackwashPumpRemote = 1 AND 

BackwashFlowRemote = 1 AND 

FilterInProcess = 0 AND 

FilterxxRemoteMode = 1 

Then BWxxResourcesAvail = 1 
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4.07 CAL-430.1 PERCENT OF FILTERED WATER PRODUCTION CALCULATION 

A. Reference Drawings: I-2030 

The proportion of filtered water produced by Train A and Train B vs the total filtered 

water produced is used to calculate the proportion of filtered water each train contributes 

to maintain filtered water in the existing backwash facility clearwell. 

 

1. For Filter Train “A”, the proportion of filtered water produced is calculated as: 

FilterWater_A_PCT = FQI-40001 / (FQI-40001 + FQI-40002) 

2. For Filter Train “B”, the proportion of filtered water produced is calculated as: 

FilterWater_B_PCT = FQI-40002 / (FQI-40001 + FQI-40002) 
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4.08 CAL-430.2 FILTER TRAIN “A” GROSS FILTERED WATER PRODUCTION 

CALCULATION 

A. Reference Drawings: I-2030 

B. The production of filtered water from Filter Train “A” is calculated as the sum of the flow 

through all on-line filters in Train “A”: 

FQI-40001  =  (FI-40105 * NOT(ZSL-40160 ) +  

(FI-40205 * NOT(ZSL-40260 ) +  

(FI-40305 * NOT(ZSL-40360 ) +  

(FI-40405 * NOT(ZSL-40460 ) +  

(FI-40505 * NOT(ZSL-40560 ) +  

(FI-40605 * NOT(ZSL-40660 ) +  

(FI-40705 * NOT(ZSL-40760 ) 

Where: 

FQI-40001 = Total filtered water production by Train “A” 

FI-40x05 = Individual filter “x” measured flow rate 

ZSL-40x60 = Filtered water to discharge weir valve not closed indicating that 

the “x” filter is on-line producing filtered water. 

C. Alarms 

1. The system shall monitor the calculated Filtered Water Production by Train “A” 

flowrate and generate an alarm and interlock signal (FAL-40001) which shall alarm 

to the operator and interlock to stop chemical addition pumps supplying chemicals 

to the filtered water Train “A” system.  The operator shall be able to modify the low 

flow interlock setpoint from the HMI screen. 

FAL-40001 < FQI-40001_FAL_Alm_Sp 

 

Filtered Water Train “A” Low Flow 

Alarm/Interlock 

Setpoint (mgd) 

Comment 

FQI-40001_FAL_Alm_Sp 6.0  
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4.09 CAL-430.3 FILTER TRAIN “A” NET FILTERED WATER PRODUCTION 

CALCULATION 

A. Reference Drawings: I-2030 

The net filtered water produced by Filter Train “A” is the gross filtered water minus the 

proportion of water to backwash contributed by Filter Train “A” and is calculated as 

follows: 

FI-40001  = [FQI-40001 – (FI-80100 * FilterWater_A_PCT)] * HS-80100 

FI-80100  = Measured filtered water flow to existing backwash system. 

 
FilterWater_A_Pct = Proportion of filtered water produced by Train B 

HS-80100  = Operator signal that WPWTP is supplying filtered water to 

clearwell.  (HS-80100 = 1, WPWTP is supplying clearwell) 

B. The operator hand switch HS-80100 shall have two values as follows: 

1. HS-80100 = 1  WPWTP is supplying backwash clearwell. 

2. HS-80100 = 0  Fast Sand Filter Plant is supplying backwash clearwell.   

The operator shall set HS-80100 as required to inform the system of the current 

configuration of valves directing water to the backwash clearwell system. 
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4.10 CAL-430.4 FILTER TRAIN “B” GROSS FILTERED WATER PRODUCTION 

CALCULATION 

A. Reference Drawings: I-2030 

B. The production of filtered water from Filter Train “B” is calculated as the sum of the flow 

through all on-line filters in Train “B”: 

FQI-40002  =  (FI-40805 * NOT(ZSL-40860 ) +  

(FI-40905 * NOT(ZSL-40960 ) +  

(FI-41005 * NOT(ZSL-41060 ) +  

(FI-41105 * NOT(ZSL-41160 ) +  

(FI-41205 * NOT(ZSL-41260 ) +  

(FI-41305 * NOT(ZSL-41360 ) +  

(FI-41405 * NOT(ZSL-41460 ) 

Where: 

FQI-40002 = Total filtered water production by Train “A” 

FI-4yy05 = Individual filter “yy” measured flow rate 

ZSL-4yy60 = Filtered water to discharge weir valve not closed indicating that 

the “yy” filter is on-line producing filtered water. 

C. Alarms 

1. The system shall monitor the calculated Filtered Water Production by Train “B” 

flowrate and generate an alarm and interlock signal (FAL-40002 which shall alarm 

to the operator and interlock to stop chemical addition pumps supplying chemicals 

to the filtered water Train “B” system.  The operator shall be able to modify the low 

flow interlock setpoint from the HMI screen. 

FAL-40002 < FQI-40002_FAL_Alm_Sp 

 

Filtered Water Train “B” Low Flow 

Alarm/Interlock 

Setpoint (mgd) 

Comment 

FQI-40002_FAL_Alm_Sp 6.0  
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4.11 CAL-430.5 FILTER TRAIN “B” NET FILTERED WATER PRODUCTION 

CALCULATION 

A. Reference Drawings: I-2030 

The net filtered water produced by Filter Train “B” is the gross filtered water minus the 

proportion of water to backwash contributed by Filter Train “A” and is calculated as 

follows: 

FI-40002  = [FQI-40002 – (FI-80100 * FilterWater_B_PCT)] * HS-80100 

FI-80100  = Measured filtered water flow to existing backwash system. 

 
FilterWater_B_Pct = Proportion of filtered water produced by Train B 

(See CAL-430.1) 

HS-80100  = Operator signals the system that WPWTP is supplying 

filtered water to clearwell.  (HS-80100 = 1, WPWTP is supplying clearwell) 
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4.12 CAL-430.6 TOTAL FILTERED WATER PRODUCTION FLOW CALCULATION 

A. Reference Drawings: I-2030 

B. The total production of filtered water from Filter Train “A” and Filter Train “B” is 

calculated as the sum of the flow through the two filter trains minus the water that is 

diverted to the backwash system. 

FQI-40000 = (FQI-40001 + FQI-40002) 

Where: 

FQI-40000 = Total Filtered Water Production  

FQI-40001 = Calculated filtered water flow from Train A 

FQI-40002 =  Calculated filtered water flow from Train B 

C. Alarms 

1. The system shall monitor the calculated total filtered water flow through the weir 

box and generate an alarm signal FAL-40000 which shall notify the operator of a 

low flow condition.  The operator shall be able to modify the low flow alarm 

setpoint from the HMI screen. 

FAL-40000 < FI-40000 FAL_Inlk_Sp  

Filtered Water Weir Box Flow Low Flow Alarm 

Setpoint (mgd) 

Comment 

FI-40000_FAL_Inlk_Sp 3.5  

D. Interlocks 

1. The system shall monitor the calculated total filtered water flow to the weir box and 

generate an interlock signal FALL-40000 which shall interlock to stop chemical 

addition pumps supplying chemicals to the filtered water weir box.  The operator 

shall be able to modify the low flow interlock setpoint from the HMI screen. 

FALL-40000 < FI-40000_FALL_Inlk_Sp  

Filtered Water Weir Box Flow Low Flow Interlock 

Setpoint (mgd) 

Comment 

FI-40000_FALL_Inlk_Sp 3.0  
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4.13 CAL-430.7 NUMBER OF FILTERS IN OPERATION CALCULATION 

A. Reference Drawings: I-2030 

B. The number of filters producing filtered water is calculated as the number filters with the 

Filter Inlet valve open an accepting clarified water: 

N-40000  =  NOT(ZSL-40120 ) +  

NOT(ZSL-40220 ) +  

NOT(ZSL-40320 ) +  

NOT(ZSL-40420 ) +  

NOT(ZSL-40520 ) +  

NOT(ZSL-40620 ) +  

NOT(ZSL-40720 ) + 

NOT(ZSL-40820 ) +  

NOT(ZSL-40920 ) +  

NOT(ZSL-41020 ) +  

NOT(ZSL-41120 ) +  

NOT(ZSL-41220 ) +  

NOT(ZSL-41320 ) +  

NOT(ZSL-41420 ) 

Where: 

N-40000 = Total number of filters accepting clarified water 

ZSL-4xx60 = Inlet valve not closed indicating that the “xx” filter is on-line and 

accepting clarified water. 

 

N-40010 = Number of filters in “Train A” accepting clarified water. 

N-40010  =  NOT(ZSL-40120 ) +  

NOT(ZSL-40220 ) +  

NOT(ZSL-40320 ) +  

NOT(ZSL-40420 ) +  

NOT(ZSL-40520 ) +  

NOT(ZSL-40620 ) +  

NOT(ZSL-40720 ) 

 

N-40020 = Number of filters in “Train B” accepting clarified water. 

N-40020  =  NOT(ZSL-40820 ) +  

NOT(ZSL-40920 ) +  

NOT(ZSL-41020 ) +  

NOT(ZSL-41120 ) +  

NOT(ZSL-41220 ) +  

NOT(ZSL-41320 ) +  

NOT(ZSL-41420 ) 
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C. The maximum flow through all Filter units shall be calculated as an operator adjustable 

constant (initially 3646 GPM) * the number of Filter units on-line. 

MaxFilterFlow = (N-40000 * 3246 GPM) 

D. The minimum flow through all Filter units shall be calculated as an operator adjustable 

constant (initially 1000 GPM) * the number of Filter units on-line. 

MinFilterFlow = (N-40000 * 1000 GPM)  
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4.14 CAL-420.1 TRANSMISSION MAIN “A” FLOW CALCULATION 

A. Reference Drawings: I-2032 

B. Flow into the Transmission Main “A” line (FI-42031) is calculated as follows for flow over 

the Filtered water “A” outlet weir to the transmission main inlet box: 

FI-42031 = ((CalibCoeff_1 * 3.33 * 10.75(LI-42031)3/2) * 1.54723) + CalibBias_1 

Where: 

FI-42031 = Flow into Transmission Main “A” inlet box 

LI-42031 = Level in Filtered Water “A” outlet weir box above crest of 

discharge weir measured in Feet where (0% = 465.25’ and 100% = 466.42’ ) 

CalibCoeff_1 = Calibration coefficient (initally set to 1.0, adjustable) 

CalibBias_1 = Calibration Bias (initially set to 0.0, adjustable) 

If LI-42031 < 465.25’, then FI-42031 is set to 0.0 indicating no flow over the weir. 

Numeric values for CalibCoeff_1 and CalibBias_1 shall be calculated after system 

startup by comparison of calculated flow rate to the flowrate measured by existing 

downstream flowmeters at Provin Mountain to establish a calibration curve to relate level 

in the filtered water weir box to filtered water flow.  

C. Alarms 

1. The system shall monitor the elevation of water in the weir box and generate an 

alarm signal LALL-42031 when elevation <= 465.45’ which shall notify the operator 

of a low-low level condition.   

2. The system shall monitor the elevation of water in the weir box and generate an 

alarm signal LAHH-42031 when elevation >= 466.36’ which shall notify the 

operator of a high-high level condition.   
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4.15 CAL-420.2 TRANSMISSION MAIN “B” FLOW CALCULATION 

A. Reference Drawings: I-2032 

B. Flow into the Transmission Main “B” line is calculated as follows for flow over the Filtered 

water “A” outlet weir to the transmission main inlet box: 

FI-42032 = ((CalibCoeff_2 * 3.33 * 10.75(LI-42032)3/2) * 1.54723) + CalibBias_2 

Where: 

FI-42032 = Flow into Transmission Main “B” inlet box 

LI-42032 = Level in Filtered Water “B” outlet weir box above crest of 

discharge weir measured in Feet where (0% = 465.25’ and 100% = 466.42’) 

CalibCoeff_2 = Calibration coefficient (initially set to 1.0, adjustable) 

CalibBias_2 = Calibration Bias (initially set to 0.0, adjustable) 

If LI-42032 < 465.25’, then FI-42032 is set to 0.0 indicating no flow over the weir. 

Numeric values for CalibCoeff_2 and CalibBias_2 shall be calculated after system 

startup by comparison of calculated flow rate to the flowrate measured by existing 

downstream flowmeters at Provin Mountain to establish a calibration curve to relate level 

in the filtered water weir box to filtered water flow.  

C. Alarms 

1. The system shall monitor the elevation of water in the weir box and generate an 

alarm signal LALL-42032 when elevation >= 465.45’ which shall notify the operator 

of a low-low level condition.   

2. The system shall monitor the elevation of water in the weir box and generate an 

alarm signal LAHH-42032 when elevation >= 466.36’ which shall notify the 

operator of a high-high level condition.   
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4.16 CAL-420.3 TOTAL FILTERED WATER THROUGH WEIR BOX FLOW CALCULATION 

A. Reference Drawings: I-2032 

B. Total flow through the filtered water weir box is calculated as the sum of the flow through 

the two sides of the weir box structure.  The total flow through the weir box is taken as 

the sum of FI-42031 and FI-42032. 

FI-42035 = FI-42031 + FI-42032 (mgd) 

C. Alarms 

1. The system shall monitor the calculated total filtered water flow through the weir 

box and generate an alarm signal FAL-42035 which shall notify the operator of a 

low flow condition.  The operator shall be able to modify the low flow interlock 

setpoint from the HMI screen. 

FAL-42035 < FI-42035_FAL_Alm_Sp  

 Data Table CS-420.3.1 

Filtered Water Weir Box Flow Low Flow Alarm 

Setpoint (mgd) 

Comment 

FI-42035_FAL_Alm_Sp 6.5  

D. Interlocks 

1. None 

  

La
st

 M
od

ifi
ed

: 0
2/

28
/2

02
4 

at
 1

0:
41

A
M

 E
S

T



 

 

90398-004/February 2024 40 61 96-34  Process Control Descriptions 

4.17 CAL-430.4 TRANSMISSION MAIN WATER QUALITY MEASUREMENT LOCATION 

SELECTION 

A. Reference Drawings: I-2034 

B. To facilitate access to the existing water quality instrument information, two new water 

quality Remote I/Os (RIOs) shall be installed in the existing water quality monitoring 

buildings at the Tap House (TH) and the 60” Sample Building (SB).  These RIOs shall be 

located adjacent to the existing RIO’s which currently provide water quality information to 

the Rapid Sand Filter Facility.   Signal isolator modules shall be installed in the 4-20 ma 

signal wiring of the existing water quality instruments to allow the existing water quality 

instruments to supply identical signals to both the existing and new RIO’s.   In this 

manner the existing water quality instruments shall provide information to both SCADA 

systems with no interference.  When the Rapid Sand Filter facility is no longer in need of 

water quality information, the signal isolators may be removed, and the water quality 

instrumentation re-wired directly to the new WTP RIO’s to continue operation. 

C. The water quality measurements of filtered water in the transmission mains are used to 

control chemical addition to the filtered weir box.  The choice of filtered water 

transmission pathways to Provin Mountain may follow various pathways resulting in the 

potential that water quality monitoring locations may vary.  The operator indicates the 

appropriate water quality monitoring location by selection of the appropriate position of 

hand switch HS-43070.   HS-43070 may have one of the following values: 

1. “A” water quality monitoring of 60” transmission main (Sample Building) 

2. “Both” water quality monitoring stations are on-line, the averaged measurement 

shall be used. 

3. “B” water quality monitoring of 42”/50” transmission main (Tap House) 

D. If hand switch HS-43070 is in position 1 (60” transmission main) then the water quality 

signals for control of turbidity, chlorine and pH/Temperature shall be obtained from the 

turbidity, chlorine and pH/Temperature instruments installed in the 60” transmission main 

and located in the 60” Sample Building. 

AI-43071 = AI-43061_SB_Turbidity 

AI-43073 = AI-43063_SB_Chlorine 

AI-43072 = AI-43062_SB_pH  

AI-43074 = AI-4062_SB_Temperature  

E. If hand switch HS-43070 is in position 2 (Both 60” and 42”/50” transmission main) then 

the water quality signals for control of turbidity, chlorine and pH/Temperature shall be 
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obtained from the average turbidity, chlorine and pH/Temperature instruments installed 

in both the 60” Sample House and the Tap House. 

AI-43071  = (AI-43051_SH_Turbidity + AI-43061_SB_Turbidity  ) / 2 

AI-43073  = (AI-43053_TH_Chlorine+ AI-43063_SB_Chlorine) /2 

AI-43072 = (AI-43052_TH_pH + AI-43062_SB_pH) /2 

AI-43074 = (AI-43052_TH_Temperature  + AI-43062_SB_Temperature) /2 

F. If hand switch HS-43070 is in position 3 (42”/50” transmission main) then the water 

quality signals for control of turbidity, chlorine and pH/Temperature shall be obtained 

from the turbidity, chlorine and pH/Temperature instruments installed in the 42” 

transmission main and located in the Tap House. 

AI-43071 = AI-43051_SH_Turbidity  

AI-43073 = AI-43053_SH_Chlorine 

AI-43072 = AI-43052_SH_pH 

AI-43074 = AI-43052_SH_Temperature  

G. Alarms 

1. The system shall monitor the calculated total filtered water quality signals through 

the transmission main and generate an alarm signal AAH-43071 which shall notify 

the operator of a high Turbidity condition.  The operator shall be able to modify the 

high Turbidity alarm setpoint from the HMI screen. 

AI-43072   > AAH-43071_Alm_Sp 

Filtered Water Turbidity High Turbidity Alarm 

Setpoint 

Comment 

AAH-43071_Alm_Sp   0.6  

2. The system shall monitor the calculated total filtered water quality signals through 

the transmission main and generate an alarm signal AAH-43072 which shall notify 

the operator of a high pH condition.  The operator shall be able to modify the high 

pH alarm setpoint from the HMI screen. 

AI-43072   > AAH-43072_Alm_Sp 

Filtered Water pH High pH Alarm Setpoint Comment 

AAH-43072_Alm_Sp   8.5  
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3. The system shall monitor the calculated total filtered water quality signals through 

the transmission main and generate an alarm signal AAH-43073 which shall notify 

the operator of a high chlorine condition.  The operator shall be able to modify the 

high chlorine alarm setpoint from the HMI screen. 

AI-43073   > AAH-43073_Chlorine_Sp 

Filtered Water Chlorine High Chlorine Alarm 

Setpoint 

Comment 

AAH-43073_Chlorine_ALM_Sp   2.0  

H. Interlocks 

1. The system shall monitor the calculated total filtered water quality signals through 

the transmission main and generate an interlock signal AAHH-43072 which shall 

stop the addition of Sodium Hydroxide into the filtered water weir box.  The 

operator shall be able to modify the high pH interlock setpoint from the HMI 

screen. 

AI-43072  > AAHH-43072_pH_Inlk_Sp 

Filtered Water pH  High pH 

Interlock 

Setpoint 

Comment 

AAHH-43072_pH_Inlk_Sp   8.8  

2. The system shall monitor the calculated total filtered water quality signals through 

the transmission main and generate an interlock signal AAHH-43073 which shall 

stop the addition of Sodium Hypochlorite into the filtered water weir box.  The 

operator shall be able to modify the high Chlorine interlock setpoint from the HMI 

screen. 

AI-43073   > AAHH-43073_Chlorine_Inlk_Sp 

Filtered Water Chlorine  High Chlorine 

Interlock 

Setpoint 

Comment 

AAHH-43073_Chlorine_Inlk_Sp   2.5  
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4.18 CAL-460.1 NOMINAL REQUIRED WASTE WASHWATER RECYCLE RATE 

A. Reference Drawings: I-2030 

B. Waste washwater generation is determined by the number of filters in operation and 

their backwash cycle.  In general, filters generate waste washwater by their backwash 

water flow requirements and the quantity of flow-to-waste required to allow the filter beds 

to “ripen” after backwash.   The number of filters in operation, the pace of their backwash 

and the expected volume of waste washwater per backwash is used to calculate an 

expected waste washwater daily production rate.   Within operational and regulatory 

limits, it is generally desireable to recycle this waste washwater to the head of the plant 

at a reasonably constant rate and in balance with its expected generation.   The WWW 

recycle rate required to balance the expected generation rate is called the 

“Nominal_Required_WWW_Recycle_Rate. 

C. Nominal required waste washwater recycle rate in GPM is calculated as follows: 

1. Nominal_Required_WWW_Recycle_Rate = ( N * ( 24 / FilterTimer_Max) * 

(F_4xx00_Plan) + FQI_4xx05_Waste))/ (T / 1440) 

Where:  

N_40000  = Number of Filters in operation (CAL-430.7) 

 FilterTimer_Max = Maximum hours between backwash (CS-400.0.1) 

F_4xx00_Plan  = Expected Volume per Filter per Backwash (CS-400.4) 

FQI_4xx05_Waste = Expected filter to waste per Backwash (CS-400.4) 

T_Hours   = Hours of recycle per day (typically 24 hours) 

 

Example:   

Given:  

10 Filters, 96 hours between backwash, 135,000 gal/backwash, 35,000 gal/ripen, 

and 24hour recycle operation. 

Nominal_Required_WWW_Recycle_Rate = (10 * (24/96) * (135,000+35,000)) / 

(24/60)) = 295 GPM 

D. The system shall display the Nominal_Required_WWW_Recycle_Rate on the operator’s 

display for informational purposes in controlling the WWW recycle flow. 
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4.19 CAL-460.2 MAXIMUM ALLOWABLE WASTE WASHWATER RECYCLE TO HEAD OF 

PLANT 

A. Reference Drawings: I-4011 

B. The total flow of recycle water to the head of the plant is limited by regulation to be less 

than 10% of the raw water flow into the facility.  The operator may choose to allow some 

smaller quantity of recycle than the regulatory maximum, so the total recycle flow 

desired becomes: 

1. F_Recycle_Total_Max = FI-10320 * (Oper_Recycle_Ratio) 

Where Oper_Recycle_Ratio may vary from 0.0% to 10.0% 

C. Because of the facility design, the centrate recycle flow is assumed to be always less 

than 10% of the total plant flow and is independently controlled as described in section 

CAL-605.1 to a value of FI-60500.  The centrate recycle flow is subtracted from the 

F_Recycle_Total_Max flow to determine the amount of flow available for waste 

washwater. 

1. F_Recycle_WWW_Max = (F_Recycle_Total_Max) – (FI60500) 

D. The system shall display the F_Recycle_WWW_Max value adjacent to the Nominal 

_Required_WWW_Recycle_Rate on the operator’s display for informational purposes in 

controlling the WWW recycle flow.  
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4.20 CAL-460.3 WASTE WASHWATER RECYCLE FLOW TO HEAD OF PLANT 

A. Reference Drawings: I-4011 

B. The total Waste Washwater recycle flow to the facility (FQI-46000) is the sum of the flow 

through the two waste washwater recycle water supplies to static mixers on Train “A” 

and Train “B”. 

FQI-46000 = FI-46004 + FI-46005 

Where:  

FQI-46000  =  Total Plant Centrate recycle flow 

FI-46004 = Measured flow of waste washwater recycle to Train “A” 

FI-46005 = Measured flow of waste washwater recycle to Train “B” 
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4.21 CAL-511.1 PACL DAILY CONSUMPTION 

A. Reference Drawings: I-2112 

B. The daily consumption of PACL shall be estimated by monitoring the speed for the duty 

PACL feed pump P-511x0, (x = 2,3,4,5) and their rated capacity according to the 

following equation which shall execute on a one-minute timer basis: 

FQI-511x0_Daily = Sum[(P-511x0_Cap / 60)*(P-511x0_%output)] + FQI-511x0_Daily  

and 

 FQI-51100_Daily = Sum(FQI-511x0), (x = 2,3,4,5) 

C. The individual pump delivery totals FQI-511x0_Daily ( x = 2,3,4,5) as well as the overall 

system daily delivery FQI-51100_Daily shall be displayed on the operator graphic for 

information.  

D. Just prior to midnight every night, the individual pump delivery total FQI-511x0_Daily and 

the total daily delivery FQI-51100_Daily shall be saved to storage registers FQI-

511x0_Yesterday and FQI-51100_Yesterday for operator information and display.  

E. The individual daily pump delivery FQI-511x0_Daily and total daily delivery FQI-

51100_Daily shall be logged by the data historian for reporting purposes.  

F. The individual pump delivery calculation FQI-511x0_Daily shall be reset to zero at 

midnight each night as well as the total daily consumption FQI-51100_Daily. 

G. Refer to Data Table CS-511.1.1 below for values of P-511x0_Cap. 
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4.22 CAL-521.1 SODIUM HYDROXIDE RAW WATER DAILY CONSUMPTION 

A. Reference Drawings: I-2122 

B. The daily consumption of Sodium Hydroxide to raw water shall be estimated by 

monitoring the speed for the duty Sodium Hydroxide feed pumps P-521x0, (x = 2,3,4,5) 

and their rated capacity according to the following equation which shall execute on a 

one-minute timer basis: 

FQI-521x0_Daily = Sum[(P-521x0_Cap / 60)*(P-521x0_%output)] + FQI-521x0_Daily  

and 

 FQI-52110_RWDaily = Sum(FQI-521x0), (x = 2,3,4,5) 

C. The individual pump delivery totals FQI-521x0_Daily ( x = 2,3,4,5) as well as the overall 

system daily delivery FQI-52100_RWDaily shall be displayed on the operator graphic for 

information.  

D. Just priort to midnight every night, the individual pump delivery total FQI-521x0_Daily 

and the total daily delivery FQI-52100_RWDaily shall be saved to storage registers FQI-

521x0_Yesterday and FQI-52100_RWYesterday for operator information and display.  

E. The individual daily pump delivery FQI-521x0_Daily and total daily delivery FQI-

52100_RWDaily shall be logged by the data historian for reporting purposes.  

F. The individual pump delivery calculation FQI-F21x0_Daily shall be reset to zero at 

midnight each night as well as the total daily consumption FQI-52100_RWDaily. 

G. Refer to Data Table CS-521.1.1 below for values of P-521x0_Cap ( x = 2,3,4,5). 
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4.23 CAL-521.2 SODIUM HYDROXIDE FILTERED WATER DAILY CONSUMPTION 

A. Reference Drawings: I-2124 

B. The daily consumption of Sodium Hydroxide to filtered water shall be estimated by 

monitoring the speed for the duty Sodium Hydroxide feed pumps P-521x0, (x = 6,7,8,9) 

and their rated capacity according to the following equation which shall execute on a 

one-minute timer basis: 

FQI-521x0_Daily = Sum[(P-521x0_Cap / 60)*(P-521x0_%output)] + FQI-521x0_Daily  

and 

 FQI-52100_FWDaily = Sum(FQI-521x0), (x = 6,7,8,9) 

C. The individual pump delivery totals FQI-521x0_Daily ( x = 2,3,4,5) as well as the overall 

system daily delivery FQI-52100_FWDaily shall be displayed on the operator graphic for 

information.  

D. Just priort to midnight every night, the individual pump delivery total FQI-521x0_Daily 

and the total daily delivery FQI-52100_FWDaily shall be saved to storage registers FQI-

521x0_Yesterday and FQI-52100_FWYesterday for operator information and display.  

E. The individual daily pump delivery FQI-521x0_Daily and total daily delivery FQI-

52100_FWDaily shall be logged by the data historian for reporting purposes.  

F. The individual pump delivery calculation FQI-F21x0_Daily shall be reset to zero at 

midnight each night as well as the total daily consumption FQI-52100_FWDaily. 

G. Refer to Data Table CS-521.2.1 below for values of P-521x0_Cap (x = 6,7,8,9). 
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4.24 CAL-521.2 SODIUM HYDROXIDE TOTAL DAILY CONSUMPTION 

A. Reference Drawings: I-2122, I-2124 

The total daily consumption of Sodium Hydroxide to shall be estimated per the 

calculations above and summed to provide the total daily consumption of sodium 

hydroxide. 

FQI-52100_TDaily = FQI-52100_RWDaily + FQI-52100_FWDaily 

B. The total daily delivery of sodium hydroxide FQI-52100_TDaily shall be displayed on the 

operator graphic for information.  

C. Just priort to midnight every night, the total daily delivery FQI-52100_TDaily shall be 

saved to storage registers FQI-52100_TYesterday for operator information and display.  

D. The total daily pump delivery FQI-52100_TDaily shall be logged by the data historian for 

reporting purposes.  

E. The total pump delivery calculation FQI-F2100_TDaily shall be reset to zero at midnight 

each night. 
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4.25 CAL-511.1 PHOSPHORIC ACID DAILY CONSUMPTION 

A. Reference Drawings: I-2132 

B. The daily consumption of PHOSPHORIC ACID shall be estimated by monitoring the 

speed for the duty PHOSPHORIC ACID feed pump P-531x0, (x = 2,3,4,5) and their 

rated capacity according to the following equation which shall execute on a one-minute 

timer basis: 

FQI-531x0_Daily = Sum[(P-531x0_Cap / 60)*(P-531x0_%output)] + FQI-531x0_Daily  

and 

 FQI-53100_Daily = Sum(FQI-531x0), (x = 2,3,4,5) 

C. The individual pump delivery totals FQI-531x0_Daily ( x = 2,3,4,5) as well as the overall 

system daily delivery FQI-53100_Daily shall be displayed on the operator graphic for 

information.  

D. Just priort to midnight every night, the individual pump delivery total FQI-531x0_Daily 

and the total daily delivery FQI-53100_Daily shall be saved to storage registers FQI-

531x0_Yesterday and FQI-53100_Yesterday for operator information and display.  

E. The individual daily pump delivery FQI-531x0_Daily and total daily delivery FQI-

53100_Daily shall be logged by the data historian for reporting purposes.  

F. The individual pump delivery calculation FQI-511x0_Daily shall be reset to zero at 

midnight each night as well as the total daily consumption FQI-53100_Daily. 

G. Refer to Data Table CS-531.1.1 below for values of P-531x0_Cap. 
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4.26 CAL-541.1 SODIUM HYPOCHLORITE DAILY CONSUMPTION 

A. Reference Drawings: I-2132 

B. The daily consumption of Sodium Hypochlorite shall be estimated by monitoring the 

speed for the duty Sodium Hypochlorite feed pump P-541x0, (x = 2,3,4,5) and their rated 

capacity according to the following equation which shall execute on a one-minute timer 

basis: 

FQI-541x0_Daily = Sum[(P-541x0_Cap / 60)*(P-541x0_%output)] + FQI-541x0_Daily  

and 

 FQI-54100_Daily = Sum(FQI-541x0), (x = 2,3,4,5) 

C. The individual pump delivery totals FQI-541x0_Daily ( x = 2,3,4,5) as well as the overall 

system daily delivery FQI-54100_Daily shall be displayed on the operator graphic for 

information.  

D. Just priort to midnight every night, the individual pump delivery total FQI-541x0_Daily 

and the total daily delivery FQI-54100_Daily shall be saved to storage registers FQI-

541x0_Yesterday and FQI-54100_Yesterday for operator information and display.  

E. The individual daily pump delivery FQI-541x0_Daily and total daily delivery FQI-

54100_Daily shall be logged by the data historian for reporting purposes.  

F. The individual pump delivery calculation FQI-541x0_Daily shall be reset to zero at 

midnight each night as well as the total daily consumption FQI-54100_Daily. 

G. Refer to Data Table CS-541.1.1 below for values of P-541x0_Cap. 
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4.27 CAL-551.1 FILTER AID POLYMER DAILY CONSUMPTION 

A. Reference Drawings: I-2152 

B. The daily consumption of Filter Aid Polymer shall be estimated by monitoring the speed 

for the duty Filter Aid Polymer feed pump P-551x0, (x = 2,3) and their rated capacity 

according to the following equation which shall execute on a one-minute timer basis: 

FQI-551x0_Daily = Sum[(P-551x0_Cap / 60)*(P-551x0_%output)] + FQI-551x0_Daily  

and 

 FQI-55100_Daily = Sum(FQI-551x0), (x = 2,3) 

C. The individual pump delivery totals FQI-551x0_Daily ( x = 2,3) as well as the overall 

system daily delivery FQI-55100_Daily shall be displayed on the operator graphic for 

information.  

D. Just priort to midnight every night, the individual pump delivery total FQI-551x0_Daily 

and the total daily delivery FQI-55100_Daily shall be saved to storage registers FQI-

551x0_Yesterday and FQI-55100_Yesterday for operator information and display.  

E. The individual daily pump delivery FQI-551x0_Daily and total daily delivery FQI-

55100_Daily shall be logged by the data historian for reporting purposes.  

F. The individual pump delivery calculation FQI-551x0_Daily shall be reset to zero at 

midnight each night as well as the total daily consumption FQI-55100_Daily. 

G. Refer to Data Table CS-551.1.1 below for values of P-551x0_Cap. 
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4.28 CAL-561.1 COAGULATION POLYMER DAILY CONSUMPTION 

A. Reference Drawings: I-2162 

B. The daily consumption of Coagulation Polymer shall be estimated by monitoring the 

speed for the duty Coagulation Polymer feed pump P-561x0, (x = 2,3) and their rated 

capacity according to the following equation which shall execute on a one-minute timer 

basis: 

FQI-561x0_Daily = Sum[(P-561x0_Cap / 60)*(P-561x0_%output)] + FQI-561x0_Daily  

and 

 FQI-56100_Daily = Sum(FQI-561x0), (x = 2,3) 

C. The individual pump delivery totals FQI-561x0_Daily ( x = 2,3) as well as the overall 

system daily delivery FQI-56100_Daily shall be displayed on the operator graphic for 

information.  

D. Just prior to midnight every night, the individual pump delivery total FQI-561x0_Daily and 

the total daily delivery FQI-56100_Daily shall be saved to storage registers FQI-

561x0_Yesterday and FQI-56100_Yesterday for operator information and display.  

E. The individual daily pump delivery FQI-561x0_Daily and total daily delivery FQI-

56100_Daily shall be logged by the data historian for reporting purposes.  

F. The individual pump delivery calculation FQI-561x0_Daily shall be reset to zero at 

midnight each night as well as the total daily consumption FQI-56100_Daily. 

G. Refer to Data Table CS-561.1.1 below for values of P-561x0_Cap. 
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4.29 CAL-602.1 DEWATERED SLUDGE PRODUCTION 

A. Reference Drawings: I-3012, I-3014 

B. The system shall monitor the operation of the dewatering centrifuge and residuals 

conveyor system to estimate the rate of production of dewatered solids and aid the 

operator in management of sludge trailer loading. 

C. The following equations shall be used for calculations as noted in the below data tables. 

1. Calculate the current estimated rate of sludge produced by the operating 

centrifuge. 

 
DCEN_x_ProdRate = DCEN_x_Flow / CONVERT * SLDG_Density * AI6020y / 
CAKE_CONC / CAKE_SPG * DCEN_CPTR  where (x=1,y=3), (x=2,y=4) 
 
Ex:  Dcen_1_ProdRate = (230 gpm / 7.48gal/ft3 *65lb/ft3*0.025 / 0.17 / 
1.04*0.95%) = 268.5 lb/min 

2. Estimate the operating time required to reach maximum weight for the current 

truck: 

Dcen_OperTime = (MaxAllowedTrailer * ProdTarget) – (TruckStartWeight) / 

Dcen_x_Prodrate / 60 min/hr 

Ex: Production_OperTime = 47,000 lb * 0.95% / 268.5 lb/min / 60 min/hr = 2.77 

hours 

3. Calculate the total sludge produced since the beginning of this run: 

 
DCEN_x_TotalRun= DCEN_x_ProdRate * Dcen_x_Runtime 
 
Ex: Dcen_1_TotalRun = (268.5 lb/min * 360min) = 96,660 lb 

4. Calculate the total sludge loaded into the selected trailer during this run: 

 
Conv_x_Loaded = DCEN_x_ProdRate * Conv_x_Runtime 
 
Ex: Conv_x_Loaded = (268.5 lb/min * 360min) = 96,660 lb 

5. Estimate the current total weight of sludge in the selected truck: 

 
CurrentTruckWeight = TruckStartWeight + Conv_x_Loaded 
 
Ex: CurrentTruckWeight = 20,000 lb + 96,660 lb = 116,660 lb 

 

See below Table CAL- 602.1 for variable values and data ranges.  
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D. The system shall present the following table to aid the aid the operator in management 

of sludge trailer loading. 

Data Table CAL- 602.1 

Variable Typical 
Value 

Min 
Value 

Max 
Value 

Units Description 

DCEN_A_Flow 230 150 270 gpm 
Signal from 
instrument 
FI60201 

DCEN_B_Flow 230 150 270 gpm 
Signal from 
instrument 
FI60202 

Convert 7.48 N/A N/A N/A 
Conversion 
constant for gal to 
ft³  

SLDG_Density 65 50 70 Lb/ft³ 
Density of the 
dewatered sludge 

AI6020y 
Real Time 
(ex: 2.5%) 

0 5 % 

Percent solids of 
the DCEN feed 
sludge from 
AI2030y (y = 3,4) 

CAKE_CONC 17 15 25 % 

Concentration of 
solids calculated 
from lab 
equipment. 
Entered value by 
operator. 

CAKE_SPG 1.04 1.00 1.1 N/A 
Specific gravity of 
dewatered cake 
(unitless). 

DCEN_CPTR 95 95 95 % 
Centrifuge 
Capture Rate of 
inflowing solids. 

Runtime 

Operator 
Input 
(Ex: 

360Min) 

0 720 Min 
Minutes since 
centrifuge startup 

DCEN Unit 
Production 

Calculated 0 700 Pounds/minute 
Pounds of Dry 
Solids produced 
per minute 

DCEN Total 
Production 

Calculated 0 460,000 Pounds/run 
Pounds of Dry 
Solids produced 
during DCEN Run 

CNVR 603x0 
Output 

Calculated 0 63,000 Pounds/run 

Pounds of Dry 
Solids conveyed 
by Conveyor 
603x0 since 
startup of 
conveyor. 
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CNVR 603x0 
Runtime 

Real Time 0 720 Min 
Minutes since 
conveyor startup 

Truck Start 
Weight 

Operator 
Input 
(Ex: 

20,000) 

0 42,000 Pounds 
Value from 
previous run if 
truck is not empty 

Maximum 
Allowable 
Truck Weight 

47,000 42,000 63,000 Pounds 
Manually entered 
based on trucking 
company limits. 

 

E. Alarms 

The system will monitor the estimated truck weight and alarm on the following conditions 

to notify the operator of the progress of the truck filling with solids. 

      

Alarm Min Max Unit 

Mid Point Alarm - 50 % of Maximum Allowable 
Truck Weight 

21,000 31,500 lb 

High Alarm - 80 % Maximum Allowable Truck 
Weight 

33,600 50,400 lb 

High High Alarm - 95% of Maximum Allowable 
Truck Weight 

39,900 59,900 Lb 
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4.30 CAL-604.1 RESIDUALS POLYMER DAILY CONSUMPTION 

A. Reference Drawings: I-3016 

B. The daily consumption of Residuals Polymer shall be estimated by monitoring the speed 

for the duty Residuals Polymer feed pump P-604x0, (x = 3,7) and their rated capacity 

according to the following equation which shall execute on a one-minute timer basis: 

FQI-604x0_Daily = Sum[(P-604x0_Cap / 60)*(P-604x0_%output)] + FQI-604x0_Daily  

and 

 FQI-60400_Daily = Sum(FQI-604x0), (x = 3,7) 

C. The individual pump delivery totals FQI-604x0_Daily ( x = 3,7) as well as the overall 

system daily delivery FQI-60400_Daily shall be displayed on the operator graphic for 

information.  

D. Just priort to midnight every night, the individual pump delivery total FQI-604x0_Daily 

and the total daily delivery FQI-60400_Daily shall be saved to storage registers FQI-

604x0_Yesterday and FQI-60400_Yesterday for operator information and display.  

E. The individual daily pump delivery FQI-604x0_Daily and total daily delivery FQI-

60400_Daily shall be logged by the data historian for reporting purposes.  

F. The individual pump delivery calculation FQI-604x0_Daily shall be reset to zero at 

midnight each night as well as the total daily consumption FQI-60400_Daily. 

G. Refer to Data Table CS-604.1.1 below for values of P-604x0_Cap. 
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4.31 CAL-605.1 CENTRATE RECYCLE FLOW TO HEAD OF PLANT 

A. Reference Drawings: I-4011 

B. Centrate recycle flow to the facility (FI-60500) is the sum of the flow through the two 

centrate recycle water supplies to static mixers on Train “A” and Train “B”. 

FI-60500 = FI-60504 + FI-60505 

Where:  

FI-60500   =  Total Plant Centrate recycle flow 

FI-60504  = Measured flow of centrate recycle to Train “A” 

FI-60505  = Measured flow of centrate recycle to Train “B” 

 

Note: FI-60500 is used as the measured variable for flow controller FIC-60500 to 

control the flow of recycle centrate to the head of the plant. 
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4.32 CAL-801.1 FILTERED WATER TO BACKWASH STORAGE CALCULATION 

A. Reference Drawings: I-5010 

Flow to the backwash system is measured by the existing flowmeter installed in the 

backwash clearwell facility and accessed over the SCADA network connection.   The 

flow is measured by a magnetic flowmeter and flow control valve FCV-80100 installed in 

the inlet piping to the backwash clearwell. 

FI-80100  = Flow to existing backwash system 

For purposes of coordination between the existing Rapid Sand Filter plant and the new 

West Parish WTP, the operator will indicate which plant is supplying water to refill the 

backwash tank by selection of HS-80100.   

 (HS-80100 = 1, WPWTP is supplying clearwell, HS-80100 = 0, Rapid Sand Filter plant 

is supplying clearwell.) 

B. The operator shall be able to modify the high flow to the clearwell alarm and interlock 

setpoints from the HMI screen. 

Data table DT-801.1.1 

Flow to the clearwell from 

WPWTP 

High Flow Alarm 

Setpoint 

Comment 

FAH-80100_Alm_Sp   YYYY.Y  

FAH-80100_Inlk_Sp XXXX.X  

C. Alarms 

If FI-80100 >= FAH-80100_Alm_Sp the system will alarm to notify the operator that the 

clearwell is taking more than the design quantity of water. 

D. Interlocks 

When HS-80100 = 1, the clearwell system will limit the flow to the clearwell to a 

maximum of FAH-80100_Inlk_Sp gpm to ensure sufficient water is supplied to the 

transmission mains. 
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PART 5 – CONTROL STRATIGIES 

5.01 CS-101.2 RAW WATER FLOW CONTROL SETPOINT 

A. Reference Drawings: I-2010, I-2012 

B. Process Overview: 

The raw water flow from the Energy Dissipation Valve (EDV) facility or the sedimentation 

basin is introduced into the facility by flow control valves and flow meters.  The operator 

shall use HS-40000 to choose between accepting a plant flow demand setpoint from 

Provin Mountain or manually entering a fixed value (HQ-40000) for plant flow to be used 

to determine the setpoint to the raw water flow controllers.   Either value selected (FQ-

40000) is proportioned according to the number of Floc/DAF units currently online (See 

CAL-200.1) before being used as the setpoint for the raw water flow controllers in the 

Remote-Supervisory mode. 

C. Control Operation 

1. Hardwired Interlocks 

a. None 

2. Local Control 

a. The operator may assume local control of the raw water flow control valves 

by placing the L/R switch on the local control station (MOV-101x1), x = 1,2) 

into the Local Position.   While in the “Local” position, the operator may open 

and close the valve or command it to a mid-travel position using the 

pushbuttons on the face of the local control station.   

3. PLC control defined. 

a. With the L/R switch in the REMOTE position, the PLC may send analog 

signals to the valve to open, close or position the valve as required. 

b. The analog output for valve position command shall be programmed with an 

operator adjustable limit on the allowable rate of change of the valve 

position.   This rate of change shall be determined during initial startup and 

commissioning to meet the needs of the EDV facility supplying water to the 

facility.  Refer to section CS-109.1 for additional details about the EDV 

facility. 

c. Remote-Manual control. 

1) While in the Remote-Manual mode, the operator may set the output of 

the flow controller FIC-101x1, (x=1,2) to command the valve to a 
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desired position.  This mode of operation shall generate an alarm and 

log the event to the historian.   

d. Remote-Auto Control 

1) While in Remote-Auto mode, the operator shall set the setpoint of the 

flow controller FIC-101x1, (x=1,2) to a desired flow rate and the flow 

controller PID control algorithm shall modulate the valve (FCV-101x1, 

x=1,2) open and closed to maintain the setpoint. 

e. Remote-Supervisory Control 

1) While in Remote-Supervisory mode, the system shall limit the 

magnitude of FQ-40000 to be less than or equal to the smaller of the 

two values (MaxDAFFlow or MaxFilterFlow) as calculated by CAL-

200.1 and CAL-430.7 to ensure that the raw water flow does not 

exceed the plant design flow. 

a) The system shall monitor the position of the gate valve at the 

EDV facility (ZSC-001), and if that gate valve does not show a 

fully closed position (i.e. open providing water), the maximum 

plant flow setpoint FQ-40000 shall be further limited to 63 mgd to 

avoid exceeding the EDV capacity to provide water.  If the gate 

valve at the EDV facility shows a fully closed condition, the plant 

flow setpoint FQ-40000 will be allowed to reach it’s calculated 

maximum above. 

2) While in Remote-Supervisory mode, the system shall provide the 

setpoint to the flow controller FIC-101x1, (x=1,2) to a calculated value 

as follows: 

For Train “A” raw water flow control: 

FIC-10111_Sp = FQ-40000 * FX-20011_Pct 

For Train “B” raw water flow control: 

FIC-10121_Sp = FQ-40000 * FX-20021_Pct 

Where 

FX-20011_Pct = Number of Filters on-line for train A / Total 

number of filters on-line. 

FX-20011_Pct  = N-40000 / N-40010 (CAL-430.7) 
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FX-20021_Pct = Number of Filters on-line for train B / Total 

number of filters on-line. 

FX-20021_Pct  = N-40000 / N-40020 (CAL-430.7) 

While in this mode, the flow controller FIC-101x1 (x=1,2) PID control 

algorythm shall modulate the flow control valve (FCV-101x1, x=1,2) 

open and closed as required to maintain the setpoint.   

The controlled output of FIC-101x1 (x=1,2) shall have an operator 

adjustable rate of change limit applied (initially set at 33%/Minute) to 

prevent the plant flow from changing faster than the EDV facility 

providing raw water can adjust. 

D. Alarms 

1. If a raw water flow controller FIC-101x1, (x-1,2) is not in Remote-Supervisory 

mode, the PLC shall alarm to notify the operator. 

2. If the output of a raw water flow controller (FIC-101x1_Out, x=1,2) exceeds 90% 

indicating that the system is approaching its current capability limit, the PLC shall 

alarm to notify the operator. 

3. If the output of the raw water flow controller (FIC-101x1_Out, x=1,2) falls to less 

than 10% indicating that the system is approaching its current capability limit, the 

PLC shall alarm to notify the operator. 

4. If the measured raw water flow FI-10111 is less than or equal to 7.5 mgd, the 

system shall alarm to notify the operator that raw water flow to the Floc/DAF Train 

“A” is below the design low limit. 

5. If the measured raw water flow FI-10121 is less than or equal to 7.5 mgd, the 

system shall alarm to notify the operator that raw water flow to the Floc/DAF Train 

“B” is below the design low limit.  

6. If the operator enters an overall plant flow rate that is below the minium design 

flow of the number of on-line Floc/DAF or Filter modules ( FQ-40000 < 

MinDAFFlow or FQ-40000 < MinFilterFlow), the system shall alarm to notify the 

operator that the plant raw water flow rate should be decreased. 

E. Programmed Interlocks 

1. In REMOTE mode, the flow control valve will be forced closed when the operator 

indicates that the mixing channels are isolated and the corresponding mixing 

channel or Floc/DAF train is out of service. 

a. Train “A” is out-of-service and:  
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FCV-10111_Out = 0.0 when [ (HS-10101 = 1) and  

(HS-10102 = 1) and  
((HS-10211-A = 1) or (HS-10211-B = 1) or (HS-10311 = 1)]  

 

b. Train “B” is out-of-service and:  

FCV-10121_Out = 0.0 when [ (HS-10101 = 1) and  

(HS-10102 = 1) and  
((HS-10231-A = 1) or (HS-10231-B = 1) or (HS-10312 = 1)]  

2. On loss of utility power (XA-70511), both raw water valves FCV-10111 and FCV-

10121 shall be closed.  
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5.02 CS-101.3 RECYCLE TO RAW WATER CONTROL 

A. Reference Drawings: I-2010, I-2012 

B. Process Overview: 

Waste washwater and residuals dewatering centrate may be recycled and combined 

with the raw water influent at the head of the mixed water channel to recover and 

reprocess water.  The total amount of recycle water shall be controlled to an operator set 

ratio of the raw water feed to the facility.  Since the total quantity of centrate recycle is 

set by the operator to a controlled flowrate, the quantify of recycled waste washwater is 

varied to maintain the total recycle flowrate at or below the required ratio to raw water 

flow.  

Add logic to split total recycle flow between Train A and B accoring to the number of 

Floc/DAF on-line for each train.    Individual recycle and centrate recycle flow controllers. 

1. The total amount of recycled water (FI-10310_Sp) shall be controlled to an 

operator set ratio of the raw water feed to the facility (FX-10350).   The total 

recycle flow shall be limited to the regulatory maximum of 10% of the raw water 

flowrate. 

RecycleSetpoint =< Total Raw Water Inlet Flow * Recycle Ratio (0% to 10% ) 

a. FI-10310_Sp =< FI-10320 * FX-10350 

2. The operator may select the proportion of recycle water to accept from each of the 

two recycle sources by entering a recycle flow split percentage (FX-10100, %) 

which shall be used to divide the total recycle flow allowance between the two 

sources.  The operator input recycle flow spit may range from 0% to 100%. 

The system shall multiply the total recycle flow setpoint by the flow split 

percentage and use that value to set the percentage of recycle flow to come from 

the centrate tank while the remainder of the allowable recycle flow shall be 

provided by the Waste Washwater system.   In this manner, the centrate tank shall 

be the primary supplier of recycle water with the waste washwater tank supplying 

the balance of the allowable recycle flow. 

The system shall further split the recycle flow setpoint from both the Waste 

Washwater and the Centrate tank according to the number of DAF modules in 

service in each of the DAF trains “A” and “B”.  The percentage of flow for each 

train may be taken from the DAF train flow split calculated in section CAL-200.1 

a. FIC-46001_Sp = FI-10310_Sp * (100 – (FX-10351)) * FX-20011_PCT 

b. FIC-46002_Sp = FI-10310_Sp * (100 – (FX-13051)) * FX-20021_PCT 
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c. FIC-60504_Sp = FI-10310_Sp * FX-10351 * FX-20011_PCT 

d. FIC-60505_Sp = FI-10310_Sp * FX-10351 * FX-20021_PCT 

The values of FIC-46001_Sp, FIC-46002_Sp, FIC-60504_Sp,  FIC-60505_Sp shall 

be used by their respective flow controllers as the setpoint for recycle water flow to 

the mixing channels. 

3. The actual flow of recycled water shall be calculated as: 

RecycleFlowAct = WWW_Recycle + Centrate_Recycle 

a. FI-10310_Act = FI-46001 +FI-46002 + FI-60504 + FI-60505 

C. Alarms 

1. The system shall calculate the difference between actual flow and the associated 

setpoint and alarm the operator if the difference exceeds an operator set limit for a 

pre-determined length of time as defined in the data table CS-101.3. 

2. The system shall allow operator adjustment of the difference and the time limits 

from the HMI 

Data Table CS-101.3 

Recycle Stream Actual/SP 

Difference Limit (GPM) 

Time Limit 

Seconds 

FI-10310 - Total Recycle Flow 1000 300 

FI-46001 - WWW Recycle Flow A 250 300 

FI-46002 - WWW Recycle Flow B 250 300 

FI-60504 - Centrate Recycle Flow A 250 300 

FI-60505 - Centrate Recycle Flow B 250 300 
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5.03 CS-330.1 DAF RECYCLE WATER FLOW CONTROL 

A. Reference Drawings: I-2020, I-2022, I-2024, I-2040 

B. Process Overview 

Four DAF recycle pumps equipped with variable frequency drives provide high pressure 

water to the DAF saturators where it is saturated with air and directed to the DAF tank 

nozzles.  As DAF modules are added and removed from service, the DAF recycle 

pumps are modulated up and down in speed as well as cycled on and off as required to 

provide the required flow rate and nozzle pressures to meet the system demand.  In 

REMOTE-Auto mode, the flow rate of the DAF recycle loop may be controlled in one of 

two ways from the HMI (HS-34000) either by direct entry of the desired recycle setpoint 

or by ratio control based on the total mixed water flowrate. 

 

Each DAF recycle pump with VFD is equipped with a PID control loop which manages 

the speed of the individual pump to meet the overall flow demand signal of the PID “flow 

master” PID which in turn manages the total _Output flow of the DAF recycle pump 

system.  In this manner, the _Output of the “flow master” PID sets the speed setpoints of 

the individual recycle pump PID controllers. 

 

The system shall allow operator entry of the following constants to be used for control of 

the DAF recycle system: 

Data Table CS-330.1.1 

Variable Value Description 

FX-34000 10% Operator set ratio of DAF recycle to mixed 
water flow 

RecycleRatioLo 8% Minimum value for RecycleRatio 

RecycleRatioHi 12% Maximum value for RecycleRatio 

FIC-34000_SPVLim 25%/Min Velocity limit to Flow controller setpoint 
changes  

RecyclePumpRamp 25%/Min Ramp rate for starting/stopping Recycle 
Pumps 

Pump_S_Speed 40% Pump pre-set speed for start / stop. 

1. The HMI shall verify and limit the operator’s entered ratio value (FX-34000) prior to 

accepting it for control. 

C. Control Operation 

1. Hardwired Interlocks 
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a. None 

2. Local Control 

a. None 

3. PLC control defined. 

a. Remote-Manual control. 

1) While in Remote-Manual mode for the DAF recycle flow controller FIC-

34000, the operator shall set controller output (speed signal to all on-

line DAF recycle pump VFDs) to the value of his choice.  This mode of 

operation shall generate an alarm and log the event to the historian. 

b. Remote-Auto Control 

1) In Remote-Auto mode, the operator shall choose one of two ways of 

determinging the desired DAF recycle flow setpoint. 

2) Mode A – Direct Entry 

The plant operator shall manually enter the total desired DAF recycle 

water setpoint RecycleSpDesired.    

Mode B – DAF Recyle Ratio to Mixed Water Flow 

The operator shall manually enter the desired DAF Recycle flow ratio 

FX-34000.  This ratio will then be used by the system to determine the 

DAF recycle water setpoint (RecycleSpDesired) according to the 

following calculation: 

RecycleSpDesired = FI-10300 * (FX-34000 / 100.0) 

Where: 

FI-10300 = Total Mixed water flow to Floc/DAF modules 

FX-34000 = Recycle to mixed water flow ratio. 

3) The system will divide this value by the number of DAF modules in 

service to calculate an average flow per DAF module.   This average 

flow per DAF module will then be used to perform a look-up into the 

acceptable flow range buckets defined in data table DT-330.2 based 

on the number of DAF modules in service.   

a) If the average flow per DAF module is found within an 

acceptable flow range bucket for the number of DAF modules in 
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service, then the average flow per DAF module 

(RecycleSpDesired) times the number of DAF modules in 

service. will be calculated as the DAF Recycle flow setpoint (FIC-

34000_Sp) for all in service DAF modules. 

FIC-34000_Sp = RecycleSpDesired / NX-20000 

Where: 

FI-34000_Sp = Total DAF Recycle Flow Setpoint  

ReycleSpDesired = Desired Recycle flow per DAF module 

NX-20000 = Number of DAF modules on-line (see Cal-200.1 

section) 

b) If the average flow per DAF module is NOT found within one of 

the accetpable flow range buckets for the number of DAF 

modules in service, then the DAF Recycle flow setpoint (FIC-

34000_Sp) will be calculated as the first flow value of the next 

higher flow range bucket times the number of DAF modules in 

service. 

FIC-34000_Sp = StartBucket / NX-20000 

Where: 

FI-34000_Sp = Total DAF Recycle Flow Setpoint  

StartBucket = First flow value of next higher bucket above the 

RecycleSpDesired value per DAF module 

NX-20000 = Number of DAF modules on-line (see Cal-200.1 

section) 

4) In Remote-Auto mode FIC-34000 will calculate a required pump speed 

output based on a PID algorythm using the measured DAF recycle 

flow FI-34000 and the calculated DAF recycle setpoint FIC-34000_Sp.  

This pump speed output shall be sent to all operating DAF recycle 

pumps for speed control.  (see section CS-330.2) 

5) The system selection of the DAF Recycle flow range bucket will 

determine the number of pumps required for operation (see section 

CS-330.2) and the open/closed configuration of the air manifold 

injection valves (see section CS-330.3) according to the values in data 

table DT-330.1.2. 
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Data Table CS-330.1.2 – Acceptable DAF Flow Range Buckets 

MOV-

3xx10 

22% 

MOV-

3xx20 

33% 

MOV-

3xx30 

50% 

Number of DAF Tanks in Service 

   1 DAF Tank 2 DAF Tank 3 DAF Tank 4 DAF Tank 5 DAF Tank 

             

   Flow 

Range 

Pumps 

Req’d 

Flow 

Range 

Pumps 

Req’d 

Flow 

Range 

Pumps 

Req’d 

Flow 

Range 

Pumps 

Req’d 

Flow 

Range 

Pumps 

Req’d 

Open Closed Closed N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 

Closed Open Closed N/A N/A N/A N/A N/A N/A N/A N/A 920-1043 1 

Closed Closed Open N/A N/A N/A N/A 833-853 1 1003-

1138 

1 1254-

1422 

1 

Open Open Closed N/A N/A N/A N/A 920-1043 1 1226-

1390 

1 1533-

1738 

1 

Open Closed Open N/A N/A 833-847 1 1120-1270 1 1494-

1694 

1 1867-

2117 

2 

Closed Open Open N/A N/A 869-986 1 1304-1479 1 1739-

1972 

2 2174-

2465 

2 

Open Open Open N/A N/A 1115-

1264 

1 1672-1896 1 2229-

2528 

2 3787-

3160 

2 

 

MOV-

3xx10 

22% 

MOV-

3xx20 

33% 

MOV-

3xx30 

50% 

Number of DAF Tanks in Service 

   6 DAF Tank 7 DAF Tank 8 DAF Tank 9 DAF Tank 10 DAF Tank 

             

   Flow 

Range 

Pump

s 

Req’d 

Flow 

Range 

Pump

s 

Req’d 

Flow 

Range 

Pumps 

Req’d 

Flow 

Range 

Pump

s 

Req’d 

Flow 

Range 

Pump

s 

Req’d 

Open Closed Closed N/A N/A 858-973 1 921-1112 1 1103-

1251 

1 1226-

1390 

1 
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Closed Open Closed 1103-

1251 

1 1287-

1460 

1 1471-1668 1 1655-

1877 

1 1839-

2085 

2 

Closed Closed Open 1505-

1706 

1 1756-

1991 

2 2006-2275 2 2257-

2559 

2 2508-

2844 

2 

Open Open Closed 1839-

2085 

2 2146-

2433 

2 2452-2781 2 2759-

3128 

2 3065-

3476 

2 

Open Closed Open 2240-

2540 

2 2614-

2964 

2 2987-3387 2 3361-

3811 

2 3734-

4234 

3 

Closed Open Open 2608-

2958 

2 3043-

3450 

2 3478-3943 3 3912-

4436 

3 4347-

4929 

3 

Open Open Open 3344-

3792 

2 3901-

4424 

3 4459-6056 3 5016-

5688 

3 5573-

6319 

3 
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5.04 CS-330.2 DAF RECYCLE PUMP CONTROL 

A. Reference Drawings: I-2022,  

B. Process Overview 

Four DAF recycle pumps equipped with variable frequency drives provide high pressure 

water to the DAF saturators where it is saturated with air and directed to the DAF tank 

nozzles.  As flow conditions in the facility change the DAF recycle pumps are modulated 

up and down in speed as well as cycled on and off as required to provide the required 

flow rate and nozzle pressures to meet the system demand.   

C. The system shall allow operator entry of the following constants to be used for control of 

the DAF recycle system: 

Data Table CS-330.2.1 

Variable Value Description 

FIC-34000_SPVLim 25%/Min Velocity limit to Flow controller setpoint 
changes  

RecyclePumpRamp 25%/Min Ramp rate for starting/stopping Recycle 
Pumps 

Pump_S_Speed 40% Pump pre-set speed for start / stop. 

A. Control Operation 

1. Hardwired Interlocks 

a. None 

2. Local Control 

a. The operator may assume local control of the DAF recycle pumps by placing 

the LOR switch on the local control station (LCS-330x0, x = 1,2,3,4) into the 

LOCAL or OFF Position.   While in the “OFF” position, the pump shall not 

run.  While in the “LOCAL” position, the operator may start and stop the 

pump using the pushbuttons (HMSR/HMSS-330x0, x=1,2,3,4) on the face of 

the local control station.  The pump shall run at the speed set by the VFD.  

The operator may adjust the VFD speed by using the speed control (SC-

330x0, x=1,2,3,4) on the face of the local control station. 

3. PLC control defined. 
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a. With the HOR switch in the REMOTE position, the PLC may close a dry 

contact to command the pump to run. 

b. Remote-Manual control. 

1) While in Remote-Manual mode for an individual pump (P-330x0, 

x=1,2,3,4), the operator may start/stop the pumps as desired. 

2) While in the Remote-Manual mode for a pump speed controller (SC-

330x0, x=1,2,3,4), the operator may directly command the output of 

the controller as desired.   This mode of operation shall generate an 

alarm and log the event to the historian.   

c. Remote-Auto control 

1) DAF Recycle Pump Operation 

a) The number of DAF recycle pumps operating shall be 

determined by comparing the DAF recycle flow controller 

setpoint to the flow range values in Data Table CS-330.1.2 and 

starting/stopping pumps as required to achieve the number of 

pumps in operation to match the number required for that flow 

setpoint range bucket. 

b) DAF Recycle pumps shall start at a pre-determined speed and 

shall slow down to be stopped at that pre-determined speed 

(PumpS_Speed).  The pump speed setpoint shall be ramped up 

and down at (RecylePumpRamp) for both starting and stopping 

the pump to reduce process upsets.  When starting and ramping 

the pump speed setpoint up, the ramp shall terminate when it 

reaches the recycle flow controller _Output value and shall follow 

the flow controller _Output from that point onward. 

c) The operator may designate any of the pumps to be available or 

unavailable for service.  If the pump is designated as unavailable 

for service, the system shall not attempt to start the pump in 

response to a call for an additional pump to be placed into 

service. 

d) There shall be two methods of determining the pump sequence: 

1. Mode A – Automatic Sequence Selection: The selection shall 

be based on the accumulated run time for each pump and 

shall be the default selection for initial startup.  The pump 

with the least hours of run time shall be assigned #1, the next 

shall be #2 and so forth for all pumps designated as 
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available.   The operator shall be able to reset the 

accumulated run time value for each pump individually at the 

HMI after major maintenance or replacement. 

2. Mode B – Operator Selection:  The operator shall manually 

select which pump shall be #1, #2, #3, #4 when available.   

The sequence selected shall be verified and confirmed 

before proceeding with the implementation.  The operator 

may set a pumps sequence even if it is not currently 

available for operation. 

e) Pumps which are designated as unavailable or not in Remote-

Auto mode for both the pump and its associated VFD shall be 

dropped from the sequence and the next pump in the sequence 

shall be started/stopped.  

f) If a scheduled pump fails to start of fails while in operation, that 

pump shall be dropped from the sequence and the next pump 

shall be started after a time delay (initially set to (1) minute). 

g)  An adjustable time delay (initially set to (5) minutes) shall be 

imposed between pump commands to ensure that multiple 

pumps do not start or stop simultaneously. 

2) DAF Recycle Flow Controller 

a) While in the Remote-Auto mode for a pump speed controller 

(SC-330x0, x=1,2,3,4), the flow controller will calculate and set 

the required pump speed setpoint(s).  The speed controller(s) 

PID algorithm will then calculate the output and modulate it as 

required to maintain this pump speed.   

3. This is the normal operating mode for the pump speed 

controllers.   

b) While in Remote-Auto mode, the DAF “flow master” controller 

(FIC-34000) setpoint shall calculated as follows: 

c) Changes to the DAF recycle flow rate setpoint FIC-34000_Sp 

are velocity limited to (FIC-34000_SpVLim) to avoid unnecessary 

process flow upsets. 

d) The flow controller (FIC-34000) PID algorithm will calculate the 

output and modulate it as required to maintain the DAF recycle 

flow at the calculated setpoint (FIC-34000_Sp).  The flow 

controller output will be sent to the individual pump speed 
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controllers (SC-330x0, x=1,2,3,4) as their setpoint for the speed 

command.    

e) This is the normal operating mode for the DAF recycle flow 

controller. 

B. Alarms 

1. If a DAF recycle pump (P-330x0, x=1,4) is not in Remote mode, the PLC shall 

alarm to notify the operator. 

2. If a DAF recycle pump (P-330x0, x=1,4) is not in Remote-Auto mode, the PLC 

shall alarm to notify the operator. 

3. If a DAF recycle pump VFD (SC-330x0, x=1,4) is not in Remote mode, the PLC 

shall alarm to notify the operator. 

4. If a DAF recycle pump VFD speed controller (SC-330x0, x=1,4) is not in Remote-

Auto mode, the PLC shall alarm to notify the operator. 

5. If a DAF recycle flow controller (FIC-34000) is not in Remote-Auto mode, the PLC 

shall alarm to notify the operator. 

6. If the _Output of the DAF recycle flow controller (FIC-34000) exceeds 90% 

indicating that the system is approaching its current capability limit, the PLC shall 

alarm to notify the operator. 

7. If the _Output of the DAF recycle flow controller (FIC-34000) falls to less than 10% 

indicating that the system is approaching its current capability limit, the PLC shall 

alarm to notify the operator. 

8. If the measured DAF recycle flow rate (FIC-34000_PV) differs from its setpoint 

(FIC-34000_Sp) by more than 10% of full scale, the PLC shall alarm to notify the 

operator. 

9. If the measured DAF recycle flow rate (FIC-34000_PV) is less than the minimum 

recycle flow rate ( FI-10300 * RecycleRatioLo ) the PLC shall alarm to notify the 

operator of a low recycle flow condition. 

10. If the measured DAF recycle flow rate (FIC-34000_PV) greater than the maximum 

recycle flow rate ( FI-10300 * RecycleRatioHI ) the PLC shall alarm to notify the 

operator of a low recycle flow condition. 

C. Programmed Interlocks 
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1. The DAF recycle pumps shall be interlocked to stop on level in the saturator (LI-

340x1, x = 5,8) greater than the saturator High-High level interlock setpoint 

(LAHH340x1_Inlk_Sp, x=5,8), (See section CS-340.2).   
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5.05 CS-330.3 DAF AERATION MANIFOLD VALVE CONTROL 

A. Reference Drawings: I-2020, I-2040 

 

B. Process Overview 

Three on/off motorized valves (MOV-3xx10, MOV-3xx20, MOV-3xx30, x=1,10) per DAF 

module control the flow of air-saturated water to the DAF nozzles.  

C. Control Operation 

1. Hardwired Interlocks 

a. None 

2. Local control. 

a. While valves are in local mode, the operator may directly interface with the 

valve actuator local control interface and valves to open/close as required. 

3. Remote Control 

a. Remote-Manual Control 

1) While in the Remote-Manual mode, the operator may open/close the 

manifold valves as desired.   This mode of operation shall generate an 

alarm and log the event to the historian. 

b. Remote-Auto Control 

1) While the DAF module is in service and on-line, the DAF PLC shall 

open and close the motorized valves according to the flow range 

bucket selected from table 330.1.2.  (see section CS-330.1 for DAF 

recycle water flow range control) 

2) When a DAF module is out of service or off-line, the three manifold 

valves shall be closed. 

D. Alarms 

a. If any of the DAF recycle water manifold valves valves (MOV-3xx10, MOV-

3xx20, MOV-3xx30, x=1,10) are not in Remote-Auto mode, the system shall 

generate an alarm to notify the operator and log the event. 

E. Programmed Interlocks 

a. None 
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5.06 CS-330.3 DAF SKIMMER CONTROL 

A. Reference Drawings: I-2020, I-2040 

B. Process Overview 

Skimmers collect DAF float from the surface of the DAF tank and sweep it to a trough for 

collection and disposal.  When the DAF module is in service, the Skimmers run 

continuously, and the associated spray water valve opens and closes according to a 

timer-based sequence to wash off the skimmer and remove solids.  

C. Control Operation 

1. Hardwired Interlocks 

a. None 

2. Local Control 

a. While valves are in local mode, the operator may directly interface with the 

valve actuator local control interface and valves to open/close as required. 

b. While skimmers are in local mode, the operator may directly interface with 

the Motor and VFD local control interface and start/stop motors and set 

speed commands as required. 

3. Remote Control  

a. Remote-Manual Control 

1) While in the Remote-Manual mode, the operator may open/close 

and/or start/stop the device as desired.   This mode of operation shall 

generate an alarm and log the event to the historian. 

b. Remote-Auto Control 

1) While in REMOTE-AUTO mode, the PLC shall send a START/STOP 

command to the skimmers and set their initial speed control setpoint 

when their respective DAF module is placed into service by opening 

the DAF module inlet valve (MOV-2xx10, xx = 1-10). 

a) While the DAF module is in service and online the skimmer shall 

be commanded to START for a time period of five (5) minutes 

(adjustable, 0 – 30 minutes) and then STOPPED for a time 

period of two (2) hours (adjustable, 0 – 240 minutes) before 

repeating the START/STOP cycle.   
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b) While the skimmer is running, the skimmer spray water valve 

MOV-30x40, (x = 1 to 10) shall open and close based on a timer 

program. When the skimmer is not running, the spray water 

valve shall remain closed, and the timer program will be stopped.  

Initial settings (adjustable) for the timer program shall be: 

4. Run Time = 5 seconds 

5. Wait Time between sprays = 30 Seconds 

c) While the skimmer is running, the floated solids channel spray 

water valve MOV-30x50, (x = 1 to 10) shall open and close 

based on a timer program. When the skimmer is not running, the 

floated solids channel spray water valve shall remain closed, and 

the timer program will be stopped.  Initial settings (adjustable) for 

the timer program shall be: 

6. Run Time = Skimmer Run time +/- 0 minutes 

7. Delay from start of skimmer running = 0 seconds 

2) While in REMOTE-AUTO mode, the PLC shall send a STOP 

command to the skimmer when their respective DAF module is 

removed from service by closing of the DAF module inlet valve (MOV-

2xx10, xx=1-10). 

3) The skimmer speed controller setpoint shall have an initial value of 

50%, adjustable by the operator at the HMI, and a control range of 0-

100% speed. When stopped, the PLC shall set the speed setpoint to 

0% to prevent controller windup. 

4. Alarms 

a. The PLC shall generate an alarm under the following conditions: 

1) A skimmer is not in Remote-Auto mode. 

D. Programmed Interlocks 

1. High-High level in the floated solids tank indicated by LAH35012 shall stop all DAF 

skimmer motors in train “A” from operating in the Remote-AUTO mode. 

2. High-High level in the floated solids tank indicated by LAH35052 shall stop all DAF 

skimmer motors in train “B” from operating in the Remote-AUTO mode. 
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5.07 CS-330.4 FLOCCULATOR CONTROL 

A. Reference Drawings: I-3018 

B. Process Overview 

1. The flocculators in the flocculation tanks aid coagulation of solids in suspension so 

that they can be efficiently separated.  The system shall allow the operator to enter 

the following values to be used for control of the mixers. 

Data Table CS-330.4.1 

Variable Value Description 

FLOC-2xx20_Sp, (xx=1-10) xxx.x ft Primary flocculator speed setpoint 

FLOC-2xx30_Sp, (xx=1-10) xxx.x ft Secondary flocculator speed setpoint 

   

   

  

C. Control Operation 

1. Hardwired Interlocks 

a. None 

2. Local Control 

a. None 

3. Remote-Manual control 

a. With the HOR switch in the REMOTE position, the PLC may close a dry 

contact to command the pumps to run and valves to open/close. 

b. In Remote-Manual mode the operator may start/stop individual flocculators 

and set flocculator speed as desired from the HMI as required. 

4. Remote-Auto control 

a. In Remote-Auto mode, the system shall monitor the position of the DAF 

module inlet valve and start the flocculator if the valve does not show a 

closed position (ZSL-2xx10, xx=1-10).   The system shall set the flocculator 

speed command to the value set by the operator in data table CS-330.4.1. 
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b. In Remote-Auto mode, the system shall monitor the position of the DAF 

module inlet valve and stop the flocculator if the valve shows a closed 

position (ZSL-2xx10, xx=1-10).  The system shall set the flocculator speed 

command to a value of zero. 

D. Alarms 

1. None 

E. Programmed Interlocks: 

1. None 
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5.08 CS-340.1 DAF COMPRESSOR CONTROL 

A. Reference Drawings: I-2024 

 

B. Process Overview 

Two air compressors shall be provided to supply compressed air to the Air Receivers 

which in turn provide air to the saturators.  

C. Control Operation 

1. Hardwired Interlocks 

a. None 

2. Local Control 

a. In Local mode, the operator may interface with the packaged equipment 

local control panel LCP-34010, LCP-34020 to operate and monitor the 

equipment as required. 

3. Remote Control 

a. Remote-Manual Control 

1) Compressors shall operate as stand-alone equipment with monitoring 

signals provided to the plant SCADA system.   Compressors shall 

operate in a lead/lag configuration to maintain pressure in the air 

receivers as setup on their local control panels. 

2) In Remote-Manual mode, the operator may issue start/stop commands 

for execution by the local control panel as required. 

b. Remote-Auto Control 

1) None 

4. Alarms 

a. The system shall monitor and log equipment operation and alarm faults, 

failures and alarm conditions. 

D. Programmed Interlocks 

1. None 
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5.09 CS-340.2 SATURATOR LEVEL CONTROL 

A. Reference Drawings: I-2024 

 

B. Process Overview 

Level in the saturators shall be controlled by the modulation of the compressed air inlet 

valves LCV-340x1, (x = 5, 8).   If required, the saturator effluent valves MOV-340x0, (x = 

6,9) shall be controlled as described below to prevent the loss of water within the 

saturator. 

C. Control Operation 

1. Hardwired Interlocks 

a. None 

2. Local Controls 

a. While valves are in local mode, the operator may directly interface with the 

valve actuator local controls to open/close as required. 

3. Remote Control  

The operator may enter control values for the saturators in the data table 

CS304.2.1 below: 

Data Table CS-304.2.1 

Saturator 
Level band 

 Value  Value 

Level Setpoint LI34051Sp xxx.xx’ LI34081Sp xxx.xx’ 

High-High Level LAHH34051_Inlk
_Sp 

xxx.xx’ LAHH34081_Inlk
_Sp 

xxx.xx’ 

High Level LAH34051_Inlk_
Sp 

xxx.xx’ LAH34081_Inlk_
Sp 

xxx.xx’ 

Low Level LAL34051_Inlk_
Sp 

xxx.xx’ LAL34081_Inlk_
Sp 

xxx.xx’ 

Low-Low Level LALL34051_Inlk
_Sp 

xxx.xx’ LALL34081_Inlk
_Sp 

xxx.xx’ 

Effluent valve 
opening delay 

MOV-34060 20 Sec MOV-34090 20 Sec 

% Open 1 MOV-34060 10% MOV-34090 10% 

% Open 2 MOV-34060 20% MOV-34090 20% 

% Open 3 MOV-34060 30% MOV-34090 30% 

% Open 4 MOV-34060 40% MOV-34090 40% 

% Open 5 MOV-34060 50% MOV-34090 50% 

% Open 6 MOV-34060 100% MOV-34090 100% 

LCV%Max LCV-34051 15% LCV-34081 15% 
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a. Remote-Manual Control 

1) While in the Remote-Manual mode, the operator may open/close 

valves as desired.   This mode of operation shall generate an alarm 

and log the event to the historian. 

b. Remote-Auto Control  

1) The operator shall be able to select which saturators are online.  

Typical operation shall be that one saturator is online at a time. 

2) The modulating compressed air valve shall be controlled based on one 

of two modes as selected by the operator. 

a) Mode 1: Open/Close Saturator level control 

In this mode the saturator air inlet and effluent valve positions 

are set to pre-defined positions according to the measured level 

in the saturator. 

8. Should the level in the saturator rise above the high-high 

level interlock setpoint LAHH340x1_Inlk_Sp ( x = 5,8), the 

system shall  

9. Should the level in the saturator rise above the high level 

interlock setpoint LAH340x1_Inlk_Sp ( x = 5,8), the system 

shall command the air inlet vavle (LCV-340x1, x=5,8) to a 

preset (initially 100% open, adjustable) position. 

10. Should the level in the saturator be between the low level 

interlock setpoint (LAL340x1_Inlk_Sp, x = 5,8), and the high 

level interlock setpoint LAH340x1_Inlk_Sp ( x = 5,8), the 

system shall command the air inlet valve(LCV-340x1, x=5,8) 

to a preset (initially 8% open, adjustable) position. 

11. Should the level in the saturator fall below the low level 

interlock setpoint (LAL340x1_Inlk_Sp, x = 5,8), the 

compressed air inlet valve (LCV-340x1, x=5,8) shall be 

closed. 

12. Should the level in the saturator fall below the low-low level 

interlock setpoint (LALL340x1_Inlk_Sp, x = 5,8), the saturator 

outlet valve (MOV-340x0, x=6,9) shall be closed.  The 

saturator outlet valve shall remain closed until the saturator 
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level returns to a value greater than or equal to the level 

setpoint LI340x1Sp at which point the saturator outlet valve 

will be incrementally opened as described below. 

a) After a delay of 20 seconds (adjustable) after reaching 

the level setpoint (LI340x1, x=5,8) the effluent valve 

MOV-340x0, (x=6,9) will be opened to a 10% (adjustable) 

position. 

b) After a delay of another 20 seconds (adjustable), the 

effluent valve MOV-340x0, (x=6,9) will be opened to a 

20% (adjustable) position. 

c) After a delay of another 20 seconds (adjustable), the 

effluent valve MOV-340x0, (x=6,9) will be opened to a 

30% (adjustable) position. 

d) After a delay of another 20 seconds (adjustable), the 

effluent valve MOV-340x0, (x=6,9) will be opened to a 

40% (adjustable) position. 

e) After a delay of another 20 seconds (adjustable), the 

effluent valve MOV-340x0, (x=6,9) will be opened to a 

50% (adjustable) position. 

f) After a delay of another 20 seconds (adjustable), the 

effluent valve MOV-340x0, (x=6,9) will be opened to a 

100% (adjustable) position. 

 

b) Mode 2: Modulating Saturator level control 

In this mode the saturator air inlet valve is allowed to modulate to 

maintain level while the level is within the normal operating band 

between the high and low interlock setpoints.   

13. Should the level in the saturator rise above the high-high 

level interlock setpoint LAHH340x1_Inlk_Sp ( x = 5,8), the 

system shall  

14. Should the level in the saturator rise above the high level 

interlock setpoint LAH340x1_Inlk_Sp ( x = 5,8), the system 

shall command the air inlet vavle (LCV-340x1, x=5,8) to a 

preset (initially 100% open, adjustable) position. 
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15. Should the level in the saturator be greater than or equal to 

the low level interlock setpoint (LAL340x1_Inlk_Sp, x = 5,8), 

and less than or equal to the high level interlock setpoint 

LAH340x1_Inlk_Sp ( x = 5,8), the compressed air inlet valve 

LCV-340x1, (x=5,8) shall be modulated as follows:  

LCV%Open = [(LI340x1 – LI340x1Sp) / (LAH340x1_Inlk_Sp 

– LAL340x1_Inlk_Sp)] * LCV%Max  , (x = 5,8) 

Where:  

MOV%Open = Compressed air inlet valve LCV-340x1 

% open position. 

LI340x1 = Measured level in the saturator 

LI340x1Sp = Saturator level setpoint 

LAH340x1_Inlk_Sp = High level interlock setpoint 

LAL340x1_Inlk_Sp = Low level interlock setpoint 

LCV%Max = Maximum allowable % open position 

(adjustable) for the compressed air inlet valves LCV-

340x1 (x=5,8).  

16. Should the level in the saturator fall below the low level 

interlock setpoint (LAL340x1_Inlk_Sp, x = 5,8), the 

compressed air inlet valve (LCV-340x1, x=5,8) shall be 

closed. 

17. Should the level in the saturator fall below the low-low level 

interlock setpoint (LALL340x1_Inlk_Sp, x = 5,8), the saturator 

outlet valve (MOV-340x0, x=6,9) shall be closed.  The 

saturator outlet valve shall remain closed until the saturator 

level returns to a value greater than or equal to the level 

setpoint LI340x1Sp at which point the saturator outlet valve 

will be incrementally opened as described below. 

g) After a delay of 20 seconds (adjustable) after 

reaching the level setpoint (LI340x1, x=5,8) the 

effluent valve MOV-340x0, (x=6,9) will be opened to a 

10% (adjustable) position. 
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h) After a delay of another 20 seconds (adjustable), the 

effluent valve MOV-340x0, (x=6,9) will be opened to a 

20% (adjustable) position. 

i) After a delay of another 20 seconds (adjustable), the 

effluent valve MOV-340x0, (x=6,9) will be opened to a 

30% (adjustable) position. 

j) After a delay of another 20 seconds (adjustable), the 

effluent valve MOV-340x0, (x=6,9) will be opened to a 

40% (adjustable) position. 

k) After a delay of another 20 seconds (adjustable), the 

effluent valve MOV-340x0, (x=6,9) will be opened to a 

50% (adjustable) position. 

l) After a delay of another 20 seconds (adjustable), the 

effluent valve MOV-340x0, (x=6,9) will be opened to a 

100% (adjustable) position. 

4. Alarms 

a. The PLC shall generate an alarm under the following conditions: 

1) If the level in the saturator rises above the high-high level interlock 

setpoint, LAHH340x1, (x=5,8) the system shall generate an alarm to 

notify the operator and log the event. 

2) If the level in the saturator falls below the low-low level interlock 

setpoint, LALL340x1, (x=5,8) the system shall generate an alarm to 

notify the operator and log the event. 

3) If a saturator compressed air inlet valve LCV-340x0, (x = 5,8) is not in 

the Remote-Auto mode, the system shall generate an alarm to notify 

the operator and log the event. 

4) If a saturator effluent valve MOV-340x0, (x = 6,9) is not in the Remote-

Auto mode, the system shall generate an alarm to notify the operator 

and log the event. 

D. Programmed Interlocks 

1. If a saturator is off-line, the discharge isolation valve MOV-340x0, (x = 6,9) shall be 

closed and a value of 0% open shall be sent to the corresponding compressed air 

inlet valve ZC-340x0, (x = 5,8) to effectively hold the saturator level constant when 

off-line. 
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2. Should the level in the saturator (LI-340x1, x=5,8) rise above the high-high level 

setpoint LAHH340x1, (x=5,8) the system shall stop the DAFR pumps P-330x0, 

(x=1-4).  The operator shall have the ability to enable or disable the shutdown of 

the DAFR pumps on a high-high level condition. 

3. On loss of utility power (XA-70511), both saturator effluent valves MOV-34060 and 

MOV-34090 shall be closed to prevent loss of level in the saturators. 
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5.10 CS-350.1 FLOATED SOLIDS TRANSFER TANK LEVEL CONTROL 

A. Reference Drawings: I-2026 

B. Process Overview 

Two constant speed pumps for each floated solids tank are provided to transfer floated 

solids from each floated solids tank to the residual’s storage tanks.  Pumps P-35020 and 

P-35030 are associated with Tank “A” while Pumps P-35060 and P-35070 are 

associated with Tank “B”. 

C. Control Operation 

1. Hardwired Interlocks 

a. None 

2. Local controls 

a. With the HOR switch in the “Off” position, the transfer pumps will not run.   

b. With the HOR switch held in the “Hand” position, the transfer pumps will run 

until the HOR switch is released.  The HOR switch is spring return from the 

“Hand” to the “Off” position. 

3. Remote Control  

a. Remote-Manual Control 

1) With the HOR switch in the REMOTE position, the PLC may close a 

dry contact to command the pumps to run. 

2) While in the Remote-Manual mode, the operator may start/stop pumps 

as desired from the HMI.   This mode of operation shall generate an 

alarm and log the event to the historian. 

b. Remote-Auto control 

1) The system shall allow the operator to enter the variables defined in 

Data Table CS-350.1 for use in controlling the floated solids tanks.  

Data Table CS-350.1 

Tank Variable Description Value 

A LI-35011Start Start Transfer Level Setpoint (Feet)  

A LI-35011Stop Stop Transfer Level Setpoint (Feet)  

A TMR-35011 Flushing Timer Setpoint (Hours) 24 

A T-35010Path Discharge Path ( A / B / Both ) A 
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A LI-35011_Inlk_Sp_LL Low-Low level interlock setpoint x.x 

A LI-35011_Inlk_Sp_HH High-High Level interlock setpoint x.x 

    

B LI-35051Start Start Transfer Level Setpoint (Feet)  

B LI-35051Stop Stop Transfer Level Setpoint (Feet)  

B TMR-35051 Flushing Timer Setpoint (Hours) 24 

B T-35050Path Discharge Path ( A / B / Both ) B 

B LI-35051_Inlk_Sp_LL Low-Low level interlock setpoint x.x 

B LI-35051_Inlk_Sp_HH High-High Level interlock setpoint x.x 

    

Both LI-60111_Inlk_Sp_HH High-High Level Interlock Setpoint x.x 

Both LI-60121_Inlk_Sp_HH High-High Level Interlock Setpoint x.x 

2) The operator shall manually select which Residuals Storage Tank shall 

be receiving material from each Floated Solids Tank by opening and 

closing manual valves in the piping system.  The operator shall 

indicate the valve alignment by selecting the appropriate path (A / B / 

Both) for each tank path variable. 

3) When the level in the floated solids tank, as reported by LI-305x1, 

(x=1,5), is above the floated solids transfer start setpoint LI-

350x1Start,(x=1,5) for that tank, the lead pump shall run.  When the 

level in the floated solids tank, as reported by LI-350x1, (x=1,5) is 

below the floated solids transfer stop setpoint LI-350x1Stop, (x=1,5) 

the lead pump shall stop.  The floated solids transfer start and stop 

setpoints shall be operator adjustable from the HMI.  

4) For flushing purposes, if the lead pump has not been called to run 

within an operator adjustable timeframe (24 hours, adjustable from the 

HMI) and the floated solids tank level is greater than the floated solids 

transfer stop setpoint LI-350x1Stop, (x=1,5) the lead floated solids 

transfer pump shall be called upon to run normally until the floated 

solids transfer stop setpoint is reached.  Upon reaching the stop 

setpoint, the pump shall be stopped and the flushing timer TMR-350x1 

(x=1,5) shall be reset and restarted.   

5) The operator may designate any of the pumps to be available or 

unavailable for service.  If the pump is designated as unavailable for 

service, the system shall not attempt to start the pump in response to a 

call for an additional pump to be placed into service. 

6) There shall be two methods of determining the pump sequence: 

a) Mode A – Automatic Sequence Selection:  The selection shall be 

based on the accumulated run time for each pump.  The pump 
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with the least hours of run time shall be the lead pump and the 

other shall be the lag pump. The operator shall be able to reset 

the accumulated run time value for each pump individually after 

major maintenance or replacement. 

b) Mode B – Operator Selection:  The operator shall manually 

select which pump shall be designated as lead pump and the 

other shall be designated as the lag pump.   The sequence 

selected shall be verified and confirmed before proceeding with 

the implementation.  The operator may set a pump sequence 

even if it is not currently available for operation. 

7) Pumps which are designated as unavailable or not in Remote-Auto 

mode shall be dropped from the sequence and the next pump in the 

sequence shall be started/stopped.  

8) If a scheduled pump fails to start of fails while in operation, that pump 

shall be dropped from the sequence and the next pump shall be 

started after a time delay (initially set to (1) minute). 

9) An adjustable time delay (initially set to (5) minutes) shall be imposed 

to ensure that multiple pumps do not start or stop simultaneously. 

D. Alarms 

1. The PLC shall generate an alarm if there are no floated solids transfer pumps in 

Remote-Auto mode for floated solids transfer tank “A” or floated solids transfer 

tank “B”. 

E. Programmed Interlocks: 

1. In REMOTE-AUTO mode, all floated solids tank transfer pumps shall be stopped if 

both residuals tank inlet valves MOV-60115 and MOV-60125 show a “closed” 

position (ZSL-60115 and ZSL-60125 = 1). 

2. In REMOTE-AUTO mode, the floated solids tank transfer pumps shall be stopped 

on high level interlock condition indicated by LI-601x1 (x=1,2) >=  LI-

60111_Inlk_Sp_HH or LI-60121_Inlk_SP_HH in the residual’s storage tank 

designated by the pump out path variable T-35010Path and T-35050Path. 

3. In REMOTE-AUTO mode, both floated solids tank transfer pumps shall be stopped 

on low-low level in the floated solids tank as indicated by LI-350x1 (x=1,5) <= LI-

350x1_Inlk_Sp_LL. 

4. In REMOTE-AUTO mode, floated solids transfer pumps P-350x0 (x=2,3,6,7) shall 

be stopped on low suction pressure as sensed by PSL-350x1 (x=2,3,6,7) or high 
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discharge pressure as sensed by PSH-350x2 (x = 2,3,6,7) sustained for an 

adjustable time period while the pump is running.  The time period shall be initially 

set to 60 seconds. 

5. High-High level in the floated solids tank indicated by LI-35011 >= LI-

35011_Inlk_Sp_HH shall stop all DAF skimmer motors in train “A” from operating 

in the Remote-AUTO mode. 

6. High-High level in the floated solids tank indicated by LI-35051 >= LI-

35051_Inlk_Sp_HH shall stop all DAF skimmer motors in train “B” from operating 

in the Remote-AUTO mode. 
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5.11 CS-400.0 FILTER OPERATING SEQUENCE 

A. Each filter operates in a predicable sequence of “Phases” which have defined conditions 

and sub-sequences of actions within the phase. 

B. Transitions between phases can be based on automated conditions or manual 

commands. 

C. The status of the filter changes depending on the current phase.  In-Service implies that 

the filter is currently active, On-Line implies that the filter is currently producing filtered 

water.   
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5.12 CS-400.0.1 FILTER PHASE TRANSITIONS 

The filter phase transition routine controls the transitions between filter phases to ensure 

smooth operation of the facility and manage resource allocations between the various 

filters.  Each filter shall always be in one of the defined phases.   Up to 14 filters may be 

in the HOLD, FILTER, or BW-PENDING phases, but only one filter may be in the 

BACKWASH phase at any time. 

1. A custom-built display and Data Table similar to Data Table CS-400.0.1 shall be 

developed showing the information relevant to this the filter sequence control 

strategy.  All modes, setpoints and time delays shall be adjustable through the 

operator workstation. 

Data Table CS-400.0.1 
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F-
40100 

Auto 
96 Hr 12 

Hr 
10 300 0.1 

2.0 300 
30 

F-
40200 

Auto 
96 Hr 12 

Hr 
10 300 0.1 2.0 300 

30 

F-
40300 

Auto 
96 Hr 12 

Hr 
10 300 0.1 2.0 300 

30 

F-
40400 

Auto 
96 Hr 12 

Hr 
10 300 0.1 2.0 300 

30 

F-
40500 

Auto 
96 Hr 12 

Hr 
10 300 0.1 2.0 300 

30 

F-
40600 

Auto 
96 Hr 12 

Hr 
10 300 0.1 2.0 300 

30 

F-
40700 

Auto 
96 Hr 12 

Hr 
10 300 0.1 2.0 300 

30 

F-
40800 

Auto 
96 Hr 12 

Hr 
10 300 0.1 2.0 300 

30 
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F-
40900 

Auto 
96 Hr 12 

Hr 
10 300 0.1 2.0 300 

30 

F-
41000 

Auto 
96 Hr 12 

Hr 
10 300 0.1 2.0 300 

30 

F-
41100 

Auto 
96 Hr 12 

Hr 
10 300 0.1 2.0 300 

30 

F-
41200 

Auto 
96 Hr 12 

Hr 
10 300 0.1 2.0 300 

30 

F-
41300 

Auto 
96 Hr 12 

Hr 
10 300 0.1 2.0 300 

30 

F-
41400 

Auto 
96 Hr 12 

Hr 
10 300 0.1 2.0 300 

30 

Note:  Default values are shown for the elements of the data table.  All values shall 

be adjustable by the operator from the HMI. 

2. The backwash modes in Data Table CS-400.0.1 (F-4xx00MODE) available for 

selection for each filter are the following: 

a. Mode 1 - Automatic 

b. Mode 2 - Semi-Automatic 

c. Mode 3 – Unavailable/HOLD 

d. Mode 4 – Demand 

e. Mode 5 - HOLD 

3. Selection of backwash mode for the filters shall be through the operator 

workstation.   

a. By operator selection of Mode 1 (Automatic) the filter shall wait for one of the 

automatic backwash triggers to become true; at which point it shall transition 

to the BW_PENDING phase and will be added to the bottom of the 

backwash queue to await backwash. 

b. By operator selection of Mode 2 (Semi-Automatic), the filter shall remain in 

normal operation until one of the backwash triggers becomes true at which 

point it shall transition ot the BW_PENDING phase and shall be added to the 

top of the backwash queue to await backwashing.  Once the backwash 

queue releases the filter to begin the BACKWASH phase, the steps 

executed during the phase shall proceed in semi-automatic mode where the 

operator shall be required to authorize each step in the sequence by 

answering a prompt on the HMI.  

c. By operator selection of Mode 3 (Unavailable/HOLD) the filter shall transition 

to the “HOLD” phase and be set to the “Out-of-Service” and “Off-Line” status 

where it shall be unavailable for a regularly scheduled operation or 
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backwash until restored to one of the other three modes by the operator 

using the HMI. 

d. By operator selection of Mode 4 (On-Demand), the filter shall be immediately 

placed into BW-PENDING phase and be added to the top of the backwash 

queue for automatic backwash at the next available opening. 

4. Backwash Queue 

a. The backwash queue maintains an ordered list of filters which are currently 

in the BW-PENDING phase.  Once a filter completes processing in the 

BACKWASH phase and transitions to either the HOLD or FILTER phases 

(T4 or T5), the backwash queue allows the filter at the top of the queue to 

transition (T3) from the BW-PENDING phase to the BACKWASH phase.  

Once a filter completes the transition from BW-PENING to BACKWASH 

phase, it is removed from the top of the backwash queue and all filters in the 

queue are moved up to await processing. There may be zero to 14 filters in 

the backwash queue, but only one filter at a time may be in the BACKWASH 

phase.   

b. The operator shall be able to control the backwash queue processing by 

either enabling or holding the system processing.   The operator may select 

“Enable” or “Disable” the backwash queue to manage the system.  

1) By selecting “Enable”, the filter queue shall process normally to 

increment/decrement positions of filters needing backwash in the 

queue and releasing the filter module at the top of the queue for 

backwash when appropriate. 

2) By selecting “Disable”, any filter which is currently in the backwash 

sequence shall continue until it is completed but the filter queue shall 

not allow the next filter to begin processing.   Filters shall continue to 

be added to the filter queue normally up to a maximum of fourteen 

filters in the queue.  This mode allows the operator to pause filter 

backwashing for maintenance or backwashing of filter modules by 

manual manipulation of control devices as needed. 

5. FILTER Phase Transitions 

a. The system shall monitor the operating conditions of filters that are in the 

FILTER phase for trigger conditions (T2) which indicate a need for automatic 

or manual transition to the BW-PENDING phase.   Any of the following three 

triggers shall initiate automatic removal of the filter from the FILTER phase 

and transition it to the BW-PENDING phase for an automatic or semi-

automatic filter backwash of the filter. 
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1) Automatic and Semi-Automatic Trigger conditions 

a) Trigger 1 - Time Between Washes 

The operator shall enter into a variable (Backwash_Period, e.g. 

24 hours, 48 hours, etc.) the total time desired to backwash all 

the available filters using the HMI.  On a periodic basis (initially 5 

minutes, adjustable), the system shall divide Backwash_Period 

by the total number of filters in the FILTER phase to determine 

the variable (FilterTimer_Max in Data Table CS-400.0.1) 

between filter backwashes. For example: If six filters are in the 

FILTER phase and Backwash_Period = 24 hrs, one filter shall 

backwash every four hours; if only five are in the FILTER phase, 

one shall backwash every 4 hours, 48 minutes.  The system 

shall maintain a timer for each filter in the FILTER phase and 

when the timer exceeds the FilterTimer_Max value, the filter will 

evaluate the BWxxResourceAvail flag (CAL-400.1).    

If the BWxxResourceAvail flag is set ( = 1), the filter will 

transition (T2) to the BW-PENDING phase and the associated 

filter will be added to the bottom of the backwash queue.  If the 

BWxxResourceAvail flag is not set ( = 0, indicating that 

resources are not available at this time), the system shall start a 

BwxxGraceTimer and remain in filter mode.  The 

BwxxGraceTimer will be initially set to 12 hours (operator 

adjustable). 

Once the FILTER phase timer has expired, the system will 

evaluate the BwxxResourceAvail flag periodically ( initially every 

5 minutes) and continue waiting until either the  

BWxxResourceAvail flag is set or the BwxxGraceTimer expires 

at which point the filter will automatically transition to  the BW-

PENDING pahse and be added to the bottom of the backwash 

queue. 

b) Trigger 2 - Pressure Head loss 

A filter shall be transitioned from the FILTER phase oto the BW-

PENDING phase (T2) and the associated filter will be added to 

the bottom of the backwash queue when its media head loss, as 

indicated by PI-4xx03 (x=1-14), exceeds the setpoint value PI-

4xx03_PAH (x = 1-14) for an operator set delay time PI-

4xx04_Delay (x = 1-14).    

c) Trigger 3 - Effluent Turbidity 
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A filter shall be transitioned from FILTER phase to BW-

PENDING phase (T2) and the associated filter will be added to 

the bottom of the backwash queue when its effluent turbidity, as 

indicated by AI-4xx04, reaches the high setpoint value, AI-

4xx04_AAH (x = 1-14) for an operator set delay time AI-

4xx04_Delay, (x = 1-14).  

The turbidity high alarm shall be suppressed during the entirety 

fo the BACKWASH phase and for the first AI-4xx04_Suppress (x 

= 1-14) minutes of the subsequent FILTER phase. 

b. On-Demand Backwash Initiation 

1) The operator shall be able to initiate a filter backwash manually while 

in the FILTER phase by changing the filter mode variable in Data 

Table CS-400.0.1 (F-4xx00_Mode) to “Demand”. Such manually 

initiated Demand backwash shall have priority over the automatically 

initiated backwash and shall cause the associated fitler to immediately 

transition (T2) to the BW-PENDING phase and be placed on top of the 

backwash queue for processing at the next available time.   At the 

completion of the BACKWASH phase of an “Demand” backwash, the 

mode for that filter in Data Table CS-400.0.1 shall be automatically 

changed to “Auto” for the next cycle and the filter will transition to the 

FILTER phase to resume normal operation. 

6. Alarms 

a. A high-high alarm shall be raised if the turbidity for a filter AI-4xx04 (x = 1-

14) is greater than or equal to the alarm setpoint value AI-

4xx04_ALM_AAHH (x = 1-14). (Adjustable) 

7. Programmed Interlocks 

a. On loss of utility power (XA-70511), all in-service filters will transition to the 

“HOLD” step and all filter effluent valves (MOV-4xx60, x=1-14), will be 

closed.  Restoration of filter operation after loss of utility power interlock shall 

be accomplished by manual operator intervention. 
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5.13 CS-400.0.2 FILTER AIR SCOUR / BACKWASH FLOW CONTROL 

A. Reference Drawings: None 

B. Process Overview 

1. The operator shall have the ability to set and store two different Time/Quantity 

(TQ) Data Tables (tables 1 and 2 for air scour, tables 3 and 4 for backwash) for 

use during backwash. Each table shall define the Air Scour cycle and the 

backwash water flow cycle. The use of two different TQ tables allows for 

specification of different times and flows to compensate for variations in process 

conditions such a temperature, bed condition, etc.  (Note that times and quantities 

defined in these curves can be zero indicating that this time and/or flow rate will be 

skipped.) 

2. A sample TQ curve is shown below in sketch CS-400.0.2.1. The curve shall be 

comprised of operator entered timer periods with corresponding flowrates which 

may vary between each period.   The backwash flow setpoint shall be ramped at a 

constant value of x.x GPM/Min from one flow setpoint to the next. The Backwash 

Flow Setpoint (Flow_BW_Spxx) shall be adjustable between 0 gpm and 13,440 

gpm and time periods shall be adjustable from 0 to 10.0 minutes for each period, 

i.e. each time (T) is less than or equal to 10.0 minutes. Flow rates and Time delays 

for air scour and backwash shall be adjustable via Data Tables 400.0.2.1-1 to 

400.0.2.1-4. 

3. The system shall calculate the total backwash volume for each backwash time 

period by multiplying the flow rate per time period * length of time period and 

summing the flows/period for all periods to calculate the expected volume of water 

per backwash.  The system shall display this estimated volume for operator 

information. 
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Figure CS-400.0.2.1 Example of Time/Quantity Curve for Air Scour and Backwash 

 
 

Note that figure CS-400.0.2.1 includes indication of the air scour 

cycle (in red), in addition to the associated backwash water TQ 

curve (in blue) for a single overall T-Q curve for a backwash cycle. 
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Data Table CS-400.0.2.1-1 Air Scour T-Q Data Set 1 (Short Scour) 

Period Length 

Of Time 

(Minutes) 

Comments 

QA1 1 Delay Time to begin Air Scour when enabled 

QA2 1 Air Scour Blower Start/Stop Time 

QA3 5 Air Scour Duration Time 

 

Data Table CS-400.0.2.1-2 Backwash T-Q Data Set 1 (Short Backwash) 

Water Backwash 

Period Length 

Of Time 

in step 

(Minutes) 

Flow Rate 

Setpoint 

Flow_BW_Spxx 

(2150 – 12940) 

(gpm) 

Total 

Flow 

this 

period 

(gal) 

Comments 

Q0 5 0 0 Wait to start backwash 

Q1 5 2400 12,000 Slow backwash 

Q2 1 0 0 Rest 

Q3 9 4800 43,200 Fast backwash 

Q4 2 0 0 Rest to allow bed to settle 

Q5 0 0 0 Rest 

Q6 0 0 0 Rest 

Q7 0 0 0 Rest 

Q8 0 0 0 Rest 

Totals 22  44,400 Total Planned Backwash 

Volume (BWPlanTotal) 

Notes:   
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Data Table CS-400.0.2.1-3 Air Scour T-Q Data Set 2 (Long Scour) 

Period Length 

Of Time 

(Minutes) 

Comments 

QA1 5 Delay Time to begin Air Scour when enabled 

QA2 1 Air Scour Blower Start/Stop Time 

QA3 10 Air Scour Duration Time 

 

Data Table CS-400.0.2.1-4 Backwash T-Q Data Set 2 (Long Backwash) 

Water Backwash 

Period Length 

Of Time 

in step 

(Minutes) 

Flow Rate 

Setpoint 

Flow_BW_Spxx 

(2150 – 12940) 

(gpm) 

Total 

Flow 

this 

period 

(gal) 

Comments 

Q0 2 0 0 Wait to start backwash 

Q1 5 2400 12,000 1st slow backwash 

Q2 1 0  Rest 

Q3 5 2400 12,000 2nd slow backwash 

Q4 3 3500 10,500 Medium backwash 

Q5 1 2400 2,400 3rd flow backwash 

Q6 5 4800 24,000 Fast backwash 

Q7 3 2400 7,200 4th flow backwash 

Q8 2 0  Rest to allow bed to settle 

Totals 27  48,100 Total Planned Backwash 

Volume (BWPlanTotal) 

Notes: 
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5.14 CS-400.1 FILTER PHASE - HOLD 

A. Reference Drawings: I-2030, I-2040 

B. Process Overview 

1. During this phase of operation, the filter is considered to be Out-of-Service and 

Off-Line and is not producing filtered water to the filtered water outlet.    

2. While in HOLD phase, all filter valves are closed, and the filter level is held 

constant.   This condition may be commanded by the operator because the plant 

production rate does not require this filter to be in operation or this condition may 

be invoked by the automation sequences.      

C. Control Operation 

1. Hardwired Interlocks 

1) None 

2. Local Controls 

1) None 

3. Remote Controls 

a. Remote-Manual control 

1) None 

b. Remote-Auto Control 

1) The operator may command a fitler to transition from its current phase 

to the HOLD phase (T5) by setting the F-4xx00_Mode (x = 1-14) 

variable to “Unavailable/HOLD” in DATA TABLE CS-400.0.1. 

2) The operator may command a fitler to transition from the HOLD phase 

to the FILTER phase (T1) by setting the F-4xx00_Mode (x = 1-14) 

variable to “Auto” in DATA TABLE CS-400.0.1. 

3) The operator may command a fitler to transition from the HOLD phase 

to the BW-PENDING phase by setting the F-4xx00_Mode (x = 1-14) 

variable to “Semi-Automatic” or “DEMAND” in DATA TABLE CS-

400.0.1. 

4) Upon entering the HOLD phase the system shall check to ensure that 

the following valves are in the “REMOTE” mode.    
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a) If any valve is not in the “REMOTE” mode, the system shall 

notify the operator that a sequence cannot be completed and 

wait until all valves are placed into the “REMOTE” mode. 

b) If all valves are in the “REMOTE” mode, the system shall ensure 

that they are in “REMOTE-AUTO” mode and command the 

following valves to close.   

Filter Inlet valve:   MOV-4xx20 

Air Scour Inlet valve:    MOV-4xx30 

Backwash Discharge valve:   MOV-4xx40 

Backwash supply valve:  MOV-4xx50 

Filtered water to discharge weir valve: MOV-4xx60 

Filter to waste valve:   MOV-4xx70 

Where (xx – 1-14) 

5) The system shall set the filter status to “Out-Of-Service” and “Off-Line”. 

 

D. Alarms 

1. The system shall monitor the status of all filter valves and alarm to provide 

notification of a command disagree status if the valve position does not agree with 

the commanded position within 15 seconds (adjustable). 

E. Process Interlocks 

a. None 
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5.15 CS-400.2 FILTER PHASE - FILTER 

A. Reference Drawings: I-2030, I-2040 

B. Process Overview 

1. During this phase of operation, the filter is on-line producing filtered water to the 

filtered water outlet weir box.  The filter effluent flow control valves, MOV-4xx60 (x 

=01 to 14), shall be controlled in conjunction with the filter effluent flow meter, FIT-

4xx05 (x =01 to 14), to maintain a calculated flow setpoint for each filter module.   

All on-line filters shall receive the same flow setpoint. 

2. For all control device tags in this section of the format AAA-NxxNN, the term “xx” 

shall be understood to vary based on the filter number 01 to 14.  i.e. (xx = 01 to 

14) unless specifically noted otherwise.  Filters 01 to 07 are considered to 

comprise “Train-A” while filters 08 to 14 comprise “Train-B”. 

3. The filter effluent flow controller FIC-4xx05 shall compare the actual filter effluent 

flow as measured by FE/FIT-4xx05 to the setpoint FIC-4xx05_Sp using a 

proportional-Integral (PID) controller and modulate the associated flow control 

valve MOV-4xx60 to maintain the desired flow rate. 

C. Control Operation 

1. Hardwired Interlocks 

a. None 

2. Local Control  

a. While valves are in local mode, the operator may directly interface with the 

valve actuator local controls to open/close as required. 

3. Remote Control 

a. Remote-Manual control 

1) In Remote-Manual mode the operator may open/close individual 

valves from the HMI as required.  Note that automated sequence 

operation requires that control devices be in the “Remote-Auto” mode 

for system operation. 

b. Remote-Auto control 

1) The operator may elect to operate the facility filtration process in 

Individual or Supervisory Mode.   Filters that are selected for 

supervisory mode may be controlled in “Mode A” where the operator 
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provides the overall production setpoint or in “Mode B” where the filter 

production is set by flow of raw water into the plant and trimmed by the 

current level in the associated clarified water channel.. 

a) Individual Mode:  In the Individual mode, the operator shall 

provide the individual Filter controller FIC-4xx05 with a desired 

effluent flow rate setpoint FIC4xx05_Sp for flow out of that 

individual filter. 

The individual filter effluent flow controller Set Point FIC-

4xx05_Sp shall not be greater than xx MGD or less than xx MGD 

(adjustable).  The system shall impose upper and lower limits on 

the value of FIC4xx05_Sp entered by the operator.   

The filtered water produced by a filter operating in the Individual 

mode shall be subtracted from the overall filtered water setpoint 

(FIC40000_Sp and FX-40000) to prevent the overall plant filtered 

water production from exceeding the desired setpoint by the 

action of filters running in individual mode. 

b) Supervisory Mode:  In supervisory mode the individual filter 

effluent flow controller set point FIC-4xx05_Sp is calculated as 

follows: 

Flow controller setpoint = (Mixed Channel Flow “x” / Number of 

filters on-line) * Trim signal from associated clarified water 

channel level. 

FIC-4xx05_Sp  =  ( FI-1030x / NX-400x0 ) * LX-4000x 

Where: 

FIC-4xx05_Sp  =  Individual Filter Flow Controller 

setpoint (xx = 01, 14) 

FI-1030x     =  Mixed Channel “x” flow (x = 1,2) 

NX-400x0  =  Number of filters accepting clarified 

water for Train A/B, (x=1,2).  (CAL-430.7)  

LX-4000x, (x=1,2) = Trim from clarified water channel 

level (CAL-330.1) 

c) The filter effluent flow controller Set Point FIC4xx05_Sp shall not 

be greater than xx MGD or less than xx MGD (adjustable).  An 

alarm shall be generated, and the operator shall be prompted to 
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investigate and take action if the calculation of single filter 

setpoints results in FIC4xx05_Sp above or below these limits. 

2) The system shall record and display the total volume of water that 

travels through each filter between backwashes (FQI-4xx05) and the 

Unit Filter Run Volume (FXU-4xx05) as expressed in the equations 

below. 

a) FQI-4xx05  = FQI-4xx05 + (FI-4xx05 * 1/(24*60))  

Calculated once per minute 

b) FXU-4xx05 = (FQI-4xx05 * 1,000,000) / (22ft wide * 28ft long) 

(gal/ft2) 

c) FQI-4xx05 and FXU-4xx05 shall be reset to zero at the 

completion of filter backwash operations. 

Where (xx = 1-14) 

4. Alarms 

a. The system shall monitor the mode of valves MOV-4xx20 to MOV-4xx70 (xx 

= 1-14).  If any valve is not in the “REMOTE” mode, the system shall notify 

the operator that a sequence cannot be completed and wait until all valves 

are placed into the “REMOTE” mode. 

D. Programmed Interlocks 

1. A filter shall transition from the FILTER phase to the HOLD phase if any of the 

following conditions show “true”. 

1) IF Filter inlet valve MOV-4xx20 is closed  

OR 

Air Scour valve MOV-4xx30 is not closed  

OR 

Backwash Discharge valve MOV-4xx40 is not closed  

OR 

Backwash Inlet valve MOV-4xx50 is not closed  

OR 

Filter Effluent valve MOV-4xx60 is not open  

OR 

Filter to Waste valve MOV-4xx70 is not closed 

Where (xx = 1-14) 
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5.16 CS-400.3 FILTER PHASE – BW-PENDING 

A. Reference Drawings: I-2030, I-2040 

B. Process Overview 

1. During this phase of operation, the filter is In-service but Off-Line as it is awaiting 

backwash and is not producing filtered water to the filtered water outlet.    

2. While in “BW-PENDING”, all filter valves are closed, and the filter level is held 

constant.   This condition may be invoked automatically by various trigger 

conditions or manually by the operator forcing the filter to the backwash phase. 

C. Control Operation 

1. Hardwired Interlocks 

1) None 

2. Local Controls 

1) None 

3. Remote Controls 

a. Remote-Manual control 

1) None 

b. Remote-Auto Control 

1) Upon entering the BW-PENDING phase the system shall check to 

ensure that the following valves are in the “REMOTE” mode.    

a) If any valve is not in the “REMOTE” mode, the system shall 

notify the operator that a sequence cannot be completed and 

wait until all valves are placed into the “REMOTE” mode. 

b) If all valves are in the “REMOTE” mode, the system shall ensure 

that they are in the “REMOTE-AUTO” mode and command the 

following valves to close.   

Filter Inlet valve:   MOV-4xx20 

Air Scour Inlet valve:    MOV-4xx30 

Backwash Discharge valve:   MOV-4xx40 

Backwash supply valve:  MOV-4xx50 

Filtered water to discharge weir valve: MOV-4xx60 

Filter to waste valve:   MOV-4xx70 
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Where (xx – 1-14) 

2) The system shall set the filter status to “In-Service” and “Off-Line”. 

D. Alarms 

1. The system shall monitor the status of all filter valves and alarm to provide 

notification of a command disagree status if the valve position does not agree with 

the commanded position within 15 seconds (adjustable). 

E. Process Interlocks 
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5.17 CS-400.4 FILTER PHASE - BACKWASH 

A. P&ID: 2040,  

B. Process Description: 

1. In all modes, the backwash sequence step and phase shall be monitored by the 

system and viewable at the operator workstation.  A step timer shall be displayed 

for operator information in all steps of the backwash phase of operation.    

2. A custom-built display shall be developed to monitor the entire backwash 

sequence in succession for each filter module.  The operator shall be able to 

monitor the progression of steps being executed.  The step under execution shall 

be flashing or noted. Timers shall display the current timer value in 

minutes:seconds for operator information during the sequence execution. All 

information including process variables pertinent to backwash shall be available on 

the display.  All set points, time delays, etc. shall be adjustable through data tables 

via the operator workstation.  Operator prompts and messages shall be displayed 

in reserved portions of the display to maintain legibility.  

3. The backwash supply water flow measurement and control valve are located in the 

existing Clearwell-CP area and controlled by the existing PLC and the existing 

Rapid Sand Filters.   The Clearwell-CP PLC shall be integrated into the West 

Parish WTP SCADA network for purposes of communication and control.   

Because of the resource constraint of the backwash supply and return system, 

only one set of filters may be allowed to be in backwash at any time.  While both 

the new and existing filters are operational, the operator shall coordinate their 

operation so that only one plant is allowed to backwash its filters at any time.   

C. Sequence Discussion 

1. The backwash sequence consists of the following steps which are executed to 

clean and manage the individual filter modules.   Only one filter module may be 

actively executing the backwash sequence at a time.  Selected steps may have 

operator set options which may modify the actions within a step.  For the 

discussion below (xx = 1-14) typical for the filter number. 

2. In automatic mode, the backwash sequence shall transition from one step to the 

next with no pause.  In semi-automatic mode the system shall stop at the end of 

each step and alarm to notify the operator that the step has been completed.   The 

system shall prompt the operator for permission to continue and wait for his 

approval to proceed to the next step in the sequence. 
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3. Initial condition:  When a filter is triggered for backwash, it is placed in the BW-

PENDING phase with all valves closed.  This is the default step and condition for 

filters entering the backwash sequence. 

4. The backwash sequence steps are: 

a. CheckPermit: During this step, the “FilterInProcess” flag shall be set to signal 

to the filter queue that processing a filter in backwash is underway.  

Permissive conditions are evaluated to ensure that the facility has the 

necessary resources to complete the backwash cycle.   If the permissive 

conditions are not satisfied, the system shall generate an alarm to notify the 

operator of the lack of permissives.  The operator will be prompted to “abort 

or wait”.   If the operator chooses “abort” the BACKWASH phase will be 

terminated and the fitler will transition to the HOLD phase.   If the operator 

chooses “wait”, the system will wait for the permissive conditions to be 

satisfied.  When all permissives conditions are satisfied, the system shall 

proceed with the backwash sequence. 

b. Initialize: During this step the program variables are read from the backwash 

filter data tables for the filter currently in the queue for processing. 

c. Drawdown:   During this step the water level in the filter is decreased to allow 

effective cleaning and recover filtered water.  If the filter has been triggered 

for backwash by a high turbidity alarm AI-4xx04_AAH the drawdown step 

shall be skipped to prevent dirty water from being sent to the discharge wier. 

d. CheckPermit2: After the drawdown step, the CheckPermit step is repeated 

with other permissives to ensure the system has not changed during 

drawdown. With all permissives clear, the system shall proceed to the 

backwash sequence. While the permissives are not clear, the filter shall 

remain “Waiting” and shall not enter the “Fail Processing” described below. 

e. Backwash:  During this step the filter media is backwashed to remove 

particulate with the effluent directed to the waste washwater tank. The 

backwash step consists of two parts, air scour and waterwash, which may 

run asynchronously depending on their individual setup.  Air scour may be 

enabled or disabled by the operator on a per filter basis.  Air Scour and 

Water Backwash shall proceed in a series of timed steps according to the 

time and flow setpoints defined in the selected data table. 

f. As an aid to the operator in determining appropriate water wash times and 

flows, the system shall calculate the planned volume of backwash water by 

summing the product of time and flow for all seven portions of the backwash 

step and comparing the total to the minimum backwash volume required by 

the regulatory agency.   If the planned water wash volume is less than the 
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required volume the system shall highlight this condition with a message to 

the operator.   Planned Backwash water volume per filter module is 

calculated as follows: 

F-4xx00_Plan  =  SUM (TMR-4xx5_N / 60 * FlC-81040_Sp_N) for (N 

= 1 to 8). 

g. Filter to Waste:  If this mode is enabled, the initial effluent of the filter after 

backwash is directed to the waste washwater tank to direct the initial filtrate 

after a backwash to the waste washwater tank so as to allow the filter bed 

time and flow to settle and ripen.  During this time the discharge turbidity 

alarm is suppressed but the turbidity is continued to be monitored for 

particulate level and operator information. 

h. Filter to Discharge:  At this step the effluent of the filter is directed to the 

discharge weir and the backwash cycle is considered complete.  The system 

shall reset calculated flow totals, release system resources as required and 

reset timers to and transfer to the FILTER phase of operation.  Upon 

successful completion of backwash, the backwash queue shall be 

incremented and the next filter in the queue may proceed with backwash. 

i. Fail Processing:  If a system condition adversely effecting the filter backwash 

sequence occurs during execution of any step, the system shall stop current 

step timers, start a “Fail Processing” timer (initially set to 10 minutes, 

adjustable) and shall place the filter module into the “BW-Pending” phase 

closing all valves and alarm to the operator for assistance.   The operator 

may assess the condition and make corrective adjustments as required.  The 

system shall allow the operator the option of restarting or aborting the 

BACKWASH phase by resetting all backwash timers, accumulators and 

totalizers and transferring to the HOLD phase.  If the operator has not 

selected to restart or abort the sequence before the Fail Processing step 

timer expires, the system shall automatically abort the backwash to clear the 

system.   Once the backwash has been aborted, the backwash queue shall 

be incremented and the next filter in the queue may proceed with backwash.  

j. Example alarm conditions which shall cause the sequence to enter the Fail 

Processing condition include: 

1) Valve command disagree condition where the valve position does not 

match the commanded position after a pre-defined time period expires. 

2) High-High level in the filter module. 

3) The step timer exceeds the allocated time for the step indicating that 

there is a problem with the step execution. 
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4) Operator manually initiates the “abort sequence” command. 

5) Backwash permissive condition alarming indicating that the required 

permit condition no longer exists. 

6) The planned backwash water volume is less than the required wash 

water volume. 

Terminate Backwash:  During this step the “FilterInProcess” flag is reset 

signaling the filter backwash queue that the filter has completed and the 

backwash queue may release the next filter for processing. 

D. Backwash Sequence Control Table 

The following data table CS-400.4 shall be available for each filter module so that the 

system and the operator can effectively manage and control the backwash sequence. 

Data Table CS-400.4 Backwash sequence variables 

 Initial Value 
(Adjustment 

Range) 

Units 

Sequence Variables 

Backwash Sequence step Timer TMR-4xx00 0-60 Minutes 

Planned Volume of waste washwater produced during 
one backwash cycle WashWaterVolREQUIRED 

194,000 Gallons 

Minimum Volume of water required from backwash 
tank for one filter backwash 
(BackWashVolREQUIRED) 

136,200 Gallons 

Water volume planned for backwash sequence F-
4xx00_Plan 

Calculated Gallons 

FilterInProcess flag for filter queue processing Calculated  On/Off 

Operator Abort Command (Default = Off) Off/On Toggle 

PermissiveCheck Step Variables 

Permissive check step timer TMR-4xx10 1 Minute 

Drawdown Step Variables 

Drawdown Timer TMR-4xx20 10  (0 – 15) Minutes 

Draw Down target level LI-4xx01_DrawDown 467.71 Feet 

Open Filter to Waste Valve LI-4xx01_WasteTarget 
xxx.x (xxx.x – 

xxx.x) 
Feet 

Backwash Step Variables 

Backwash step timer, TMR-4xx30 15 (5 – 30) Minutes 

Backwash Instruction timer, TMR-4xx40 
CS-400.0.2, 

1,2,3,4 
 

Selected T-Q curve (CS-400.0.2.1/2 or ¾ )for this filter 1 / 2  

Air Scour Mode Enabled HS-4xx31 (On=AirScour 
Enabled) 

On/Off Toggle 
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Air Scour delay timer, TMR-4xx41 
Tabel CS-
400.0.2,1,3 

Minutes 

Air Scour duration timer, TMR-4xx42 
Tabel CS-
400.0.2,1,3 

Minutes 

Air Scour blower start timer, TMR-405x0 
Tabel CS-
400.0.2,1,3 

Minutes 

Delay of Filter Backwash Isolation Valve TMR-4xx43 10 Seconds 

Backwash Flow Control Valve FIC-81040_Initial 
position 

40 % 

WaterWash flow error tolerance FIC-81040_Error 1000 Gpm 

WaterWash flow error maximum deviation time TMR-
4xx44  

300 Seconds 

Filter Refill rate FIC-81040_Sp_Refill 4,000 Gpm 

Filter Refill Target Level LI-4xx01_Refill 
xxx.x (xxx.x – 

xxx.x) 
Feet 

   

Filter to Waste Step Variables 

FilterToWaste step timer, TMR-4xx50 600 Seconds 

FilterToWaste Enabled HS-4xx81 (On=Filter to Waste) On/Off Toggle 

FilterToWaste Initial Valve position FIC-4xx70_Initial 40 % 

FilterToWaste Alarm timer (TMR-4xx04_Suppress 15 Minutes 

FilterToWaste Turbidity AI-4xx04_Initial 0.1  NTU 

FilterToWasteFlowTotal (FQI-4xx05_Waste, 
adjustable) 

34,600 Gallons 

   

   

Filter to Discharge Step Variables 

Filter Effluent Initial valve opening FIC-4xx60_Initial 40 % 

 

 

FAIL Processing Step Variables 

FAIL Processing step timer maximum TMR-4xx90 10 Minutes 

Operator FAIL processing choice HS-4xx91    Abort/Retry  

 

E. Permissive Condition Evaluation 

Note:  The supply of backwash water is controlled by the existing Clearwell-CP PLC 

which shall be integrated into the West Parish WTP SCADA system for purposes of 

control and communication. 

CAL-400.1 calculates a number of conditions for each filter to determine if the resources 

required to support backwash operation are available.  The results are summarized into 

variable BwxxResourcesAvail. 

F. Step Instructions 
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1. Step 1: CheckPermit 

a. Verify that BWxxResourcesAvail = 1 

b. If all permissives are clear, set the FilterInProcess flag = 1 and the system 

shall request the next filter in the queue for backwash. 

2. Step 2: Initialize 

a. Fetch filter to be backwashed from the backwash queue and read the 

associated filter backwash control variables from the Backwash Data table 

CS-400.4 and selected T-Q data set CS-400.0.2-1,2,3,4.    

b. Initialize setpoints, timers and control variables for the filter to be 

backwashed. 

c. Stop accumulating filter effluent flow FI-4xx05 into Train A flow totalizer FI-

40001 (x = 01 to 07) or Train B flow totalizer FI-40002 (x = 08 to 14 ). 

d. Stop accumulating into flow totalizers FQI-4xx05 and FXU-4xx05. 

e. Proceed to the next step. 

3. Step 3: Drawdown  

a. Initialize step variables from data table CS-400.4. and selected T-Q data set 

CS-400.0.2.1,2,3,4 

b. Stop accumulation of this filter’s flow F-4xx00 filtered water flow into Train 

“X” flow totalizer FI-40001 (x = 01 to 07) or FI-40002 (x = 08 to 14). 

c. Reset and start the draw down step timer TMR-4xx20 

d. If this filter was triggered for backwash by high turbidity AI-4xx04AAH, then 

skip the remainder of this step and proceed to the next step.   

e. If the level in the filter is greater than the draw down level target setpoint LI-

4xxx01_Target, open the filter to waste valve MOV-4xx70 and the filter 

effluent valve MOV-4xx60. 

f. Reset and start the draw down timer TRM-4xx21.    

g. Monitor the filter level LI-4xx01 while the draw down timer TMR-4xx21 is 

running. 

h. When the level LI-4xx01 drops below the target setpoint LI-

4xx01_WasteTarget, open the filter to waste valve MOV-4xx70. 
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1) If the draw down timer expires before the level LI-4xx01 reaches the 

draw down target LI-4xx01target, transfer to the FAIL process step and 

alarm for the operator’s information. 

i. When the level LI-4xx01 drops below the draw down target setpoint LI-

4xx01_Drawdown, close the filter effluent valve MOV-4xx60. 

j. When filter effluent valve shows full closed position, (ZSL-4xx60=1), Stop 

and reset the draw down timer TMR-4xx21 and the draw down step timer 

TMR-4xx20. 

1) If sequence mode is Semi-Automatic, prompt operator to authorize 

proceeding to the next step. 

k. Go to the CheckPermit2 Step 

4. Step 4: CheckPermit2 

Re-check portions of the backwash resource available permissives to ensure that 

conditions are still supportive of a filter going into backwash. 

a. Verify that WashWaterVolAvail > WashWaterVolRequired (CAL-400.1 B.1.a) 

b. Verify that WashWaterLevelOK = 1  (CAL-400.1 B.3.a) 

c. If all permissives are clear, the backwash sequence may continue, otherwise 

the sequence shall notify the operator that it is “Waiting on Permissives” until 

the permissive conditions clear.  

 

5. Backwash Step 

a. Initialize step variables from data table CS-400.4 and selected CS-

400.0.1,2,3,4) 

b. Reset and start backwash step timer TMR-4xx30 

c. When filter effluent valve shows full closed position (ZSL-4xx60=1), proceed 

with step processing.   If backwash step timer TMR-4xx30 expires, branch to 

FAIL processing step. 

d. Air Scour  

If air scour is enabled, perform the following instructions, otherwise skip to 

the WaterWash section of this step.   
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1) Reset Air Scour delay timer TMR-4xx41, air scour duration timer TMR-

4xx42, and Air Scour blower start timer TMR-405x0. 

2) Set Air Scour delay timer TMR-4xx41 target to value of QA1) from 

selected T-Q data set CS-400.0.2.1, 3).   

3) Set Air Scour blower start timer TMR-405x0 to value of QA2 from 

selected T-Q data set CS-400.2.1,3)  

4) Set Air Scour duration TMR-4xx42 target to value of QA3 from 

selected T-Q data set CS-400.0.2.1, 3).  

5) Start Air Scour Timer TMR-4xx41. 

6) When air scour delay timer TMR-4xx41 expires, stop and reset air 

scour delay timer TMR-4xx41.   

7) Open air scour bypass valve MOV-40520 

8) When air scour bypass valve proves full open position (ZSH-40520 = 

1), start lead air scour blower BL-450x0, (x=1,3) 

9) When lead air scour blower shows running condition (YSH-40x10=1, 

x=1,3)), start air scour blower start timer TMR-405x0. (x=1,3) 

10) When air scour blower start timer TMR-405x0 (x=1,3) expires, open air 

scour to filter valve MOV-4xx30 and close air scour bypass valve 

MOV-40520 to begin air scour. 

11) When air scour bypass valve shows full closed position (ZSL-40520=1) 

AND air scour to filter valve shows full open position (ZSH-4xx30=1), 

Start Air Scour duration Timer TMR-4xx42. 

12) Stop and reset Air Scour blower start timer TMR-405x0. 

13) When air scour duration timer TMR-4xx42 expires, close air scour to 

filter valve MOV-4xx20 and open air scour bypass valve MOV-40520. 

14) When air scour to filter valve shows full closed position (ZSL-4xx30=1) 

AND air scour bypass valve shows full open position (ZSH-40520=1), 

stop lead air scour blower BL-405x0 (x=1,3).    

15) Stop and reset Air Scour duration timer TMR-40xx42.    

16) Start air scour blower start timer TMR-405x0. 
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17) When air scour blower start timer TMR-405x0 expires, close air scour 

bypass valve MOV-40520. 

18) Stop and reset air scour start timer TMR-405x0. 

e. Backwash Step 

The backwash step starts concurrently with the air scour but proceeds at a 

different pace relying on the T-Q data table selected (1 or 2) for time and 

flow rate information. 

1) Time Period Q0 

a) Set the Backwash instruction timer TMR-4xx40 target to the 

value of Q0 from the selected T-Q data table CS-400.0.2-2,4.   

Read corresponding the backwash flow controller setpoint 

Flow_BW_Sp0 value.  

b) Reset and start Backwash step timer TMR-4xx30 and backwash 

instruction timer TMR-4xx40 to record the overall backwash step 

time elasped and begin instruction execution. 

c) If Flow_BW_Sp0 > 0.0 or when TMR-4xx40 expires, proceed to 

instruction number 4.  

2) Time Period Q1  

a) Set the Backwash instruction timer TMR-4xx40 target to the 

value of Q1 from the selected T-Q data table CS-400.0.2-2,4.   

Read corresponding the backwash flow controller setpoint 

Flow_BW_Sp1 value.  

b) Verify that backwash pumps are running. 

c) Open backwash flow control valve FCV-81040 to FIC-

81040_Initial percent open position. 

d) Open filter backwash valve MOV-4xx50 to admit backwash water 

to the filter. 

e) Note:  During low flow backwash periods, the existing backwash 

system will open recirculation valve to and control recirculation of 

backwash water to provide a base load of flow to ensure proper 

pump operation.  Refer to CS-810.1 B,4 for additional details. 

f) Reset and start backwash isolation valve delay timer TMR-4xx43 
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g) When backwash isolation valve delay timer TRM-4xx43 expires, 

open the backwash discharge valve MOV-4xx40 to direct filter 

effluent to waste washwater tanks. 

h) When backwash valve shows full open position (ZSH-4xx50=1), 

set backwash flow controller setpoint to supervisory mode and 

set backwash flow controller setpoint FIC-81040_Sp equal to the 

currently measured backwash flow FIC-81040_Pv.    

i) Begin ramping the backwash flow controller setpoint FIC-

81040_Sp from its current value to Flow_BW_Sp1 at xx.x 

gpm/min rate.    

j) When FIC-81040_Sp >= Flow_BW_Sp1, set FIC-81040_Sp = 

Flow_BW_Sp1 and release backwash flow controller FIC-81040 

to Auto mode to modulate the backwash flow to maintain the PID 

controller setpoint. 

k) Reset and start backwash instruction timer, TMR-4xx40. 

l) Begin monitoring washwater actual flow versus setpoint.    

m) If the absolute value of the difference between actual and 

setpoint exceeds the operator set error limit FIC-81040_Error, 

reset and start flow error timer TMR-4xx44 to run.  When the 

absolute error is less than the error limit, stop, but do not reset, 

the flow error timer TMR-4xx44.   

n) If TMR-4xx44 expires, raise an alarm FIC-81040_Deviation to 

the operator to notify him of error condition. 

3) Time Period Q2 

a) When backwash instruction timer TMR-4xx40 expires, set the 

Backwash instruction timer TMR-4xx40 target to the value of Q2 

from the selected T-Q data table CS-400.0.2-2,4.   Read 

corresponding the backwash flow controller setpoint 

Flow_BW_Sp2 value.  

b) Begin ramping the backwash flow controller setpoint FIC-

81040_Sp from its current value to Flow_BW_Sp2 at xx.x 

gpm/min rate.    

c) When FIC-81040_Sp >= Flow_BW_Sp2, set FIC-81040_Sp = 

Flow_BW_Sp2 and continue to modulate the backwash flow to 

maintain the PID controller setpoint. 
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d) Reset and start backwash instruction timer, TMR-4xx40. 

e) Begin monitoring washwater actual flow versus setpoint.    

f) If the absolute value of the difference between actual and 

setpoint exceeds the operator set error limit FIC-81040_Error, 

reset and start flow error timer TMR-4xx44 to run.  When the 

absolute error is less than the error limit, stop, but do not reset, 

the flow error timer TMR-4xx44.   

g) If TMR-4xx44 expires, raise an alarm FIC-81040_Deviation to 

the operator to notify him of error condition. 

4) Time Period Q3 

a) When backwash instruction timer TMR-4xx40 expires, set the 

Backwash instruction timer TMR-4xx40 target to the value of Q3 

from the selected T-Q data table CS-400.0.2-2,4.   Read 

corresponding the backwash flow controller setpoint 

Flow_BW_Sp3 value.  

b) Begin ramping the backwash flow controller setpoint FIC-

81040_Sp from its current value to Flow_BW_Sp3 at xx.x 

gpm/min rate.    

c) When FIC-81040_Sp >= Flow_BW_Sp3, set FIC-81040_Sp = 

Flow_BW_Sp3 and continue to modulate the backwash flow to 

maintain the PID controller setpoint. 

d) Reset and start backwash instruction timer, TMR-4xx40. 

e) Begin monitoring washwater actual flow versus setpoint.    

f) If the absolute value of the difference between actual and 

setpoint exceeds the operator set error limit FIC-81040_Error, 

reset and start flow error timer TMR-4xx44 to run.  When the 

absolute error is less than the error limit, stop, but do not reset, 

the flow error timer TMR-4xx44.   

g) If TMR-4xx44 expires, raise an alarm FIC-81040_Deviation to 

the operator to notify him of error condition. 

5) Time Period Q4 

a) When backwash instruction timer TMR-4xx40 expires, set the 

Backwash instruction timer TMR-4xx40 target to the value of Q4 
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from the selected T-Q data table CS-400.0.2-2,4.   Read 

corresponding the backwash flow controller setpoint 

Flow_BW_Sp4 value.  

b) Begin ramping the backwash flow controller setpoint FIC-

81040_Sp from its current value to Flow_BW_Sp4 at xx.x 

gpm/min rate.    

c) When FIC-81040_Sp >= Flow_BW_Sp4, set FIC-81040_Sp = 

Flow_BW_Sp4 and continue to modulate the backwash flow to 

maintain the PID controller setpoint. 

d) Reset and start backwash instruction timer, TMR-4xx40.  

e) Begin monitoring washwater actual flow versus setpoint.    

f) If the absolute value of the difference between actual and 

setpoint exceeds the operator set error limit FIC-81040_Error, 

reset and start flow error timer TMR-4xx44 to run.  When the 

absolute error is less than the error limit, stop, but do not reset, 

the flow error timer TMR-4xx44.   

g) If TMR-4xx44 expires, raise an alarm FIC-81040_Deviation to 

the operator to notify him of error condition. 

6) Time Period Q5 

a) When backwash instruction timer TMR-4xx40 expires, set the 

Backwash instruction timer TMR-4xx40 target to the value of Q5 

from the selected T-Q data table CS-400.0.2-2,4.   Read 

corresponding the backwash flow controller setpoint 

Flow_BW_Sp5 value.  

b) Begin ramping the backwash flow controller setpoint FIC-

81040_Sp from its current value to Flow_BW_Sp5 at xx.x 

gpm/min rate.    

c) When FIC-81040_Sp >= Flow_BW_Sp5, set FIC-81040_Sp = 

Flow_BW_Sp5 and continue to modulate the backwash flow to 

maintain the PID controller setpoint. 

d) Reset and start backwash instruction timer, TMR-4xx40. 

e) Begin monitoring washwater actual flow versus setpoint.    
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f) If the absolute value of the difference between actual and 

setpoint exceeds the operator set error limit FIC-81040_Error, 

reset and start flow error timer TMR-4xx44 to run.  When the 

absolute error is less than the error limit, stop, but do not reset, 

the flow error timer TMR-4xx44.   

g) If TMR-4xx44 expires, raise an alarm FIC-81040_Deviation to 

the operator to notify him of error condition. 

7) Time Period Q6 

a) When backwash instruction timer TMR-4xx40 expires, set the 

Backwash instruction timer TMR-4xx40 target to the value of Q6 

from the selected T-Q data table CS-400.0.2-2,4.   Read 

corresponding the backwash flow controller setpoint 

Flow_BW_Sp6 value.  

b) Begin ramping the backwash flow controller setpoint FIC-

81040_Sp from its current value to Flow_BW_Sp6 at xx.x 

gpm/min rate.    

c) When FIC-81040_Sp >= Flow_BW_Sp6, set FIC-81040_Sp = 

Flow_BW_Sp6 and continue to modulate the backwash flow to 

maintain the PID controller setpoint. 

d) Reset and start backwash instruction timer, TMR-4xx40. 

e) Begin monitoring washwater actual flow versus setpoint.    

f) If the absolute value of the difference between actual and 

setpoint exceeds the operator set error limit FIC-81040_Error, 

reset and start flow error timer TMR-4xx44 to run.  When the 

absolute error is less than the error limit, stop, but do not reset, 

the flow error timer TMR-4xx44.   

g) If TMR-4xx44 expires, raise an alarm FIC-81040_Deviation to 

the operator to notify him of error condition. 

8) Time Period Q7 

a) When backwash instruction timer TMR-4xx40 expires, set the 

Backwash instruction timer TMR-4xx40 target to the value of Q7 

from the selected T-Q data table CS-400.0.2-2,4.   Read 

corresponding the backwash flow controller setpoint 

Flow_BW_Sp7 value.  
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b) Begin ramping the backwash flow controller setpoint FIC-

81040_Sp from its current value to Flow_BW_Sp7 at xx.x 

gpm/min rate.    

c) When FIC-81040_Sp >= Flow_BW_Sp7, set FIC-81040_Sp = 

Flow_BW_Sp7 and continue to modulate the backwash flow to 

maintain the PID controller setpoint. 

d) Reset and start backwash instruction timer, TMR-4xx40. 

e) Begin monitoring washwater actual flow versus setpoint.    

f) If the absolute value of the difference between actual and 

setpoint exceeds the operator set error limit FIC-81040_Error, 

reset and start flow error timer TMR-4xx44 to run.  When the 

absolute error is less than the error limit, stop, but do not reset, 

the flow error timer TMR-4xx44.   

g) If TMR-4xx44 expires, raise an alarm FIC-81040_Deviation to 

the operator to notify him of error condition. 

9) Time Period Q8 

a) When backwash instruction timer TMR-4xx40 expires, set the 

Backwash instruction timer TMR-4xx40 target to the value of Q8 

from the selected T-Q data table CS-400.0.2-2,4.   Read 

corresponding the backwash flow controller setpoint 

Flow_BW_Sp8 value.  

b) Begin ramping the backwash flow controller setpoint FIC-

81040_Sp from its current value to Flow_BW_Sp8 at xx.x 

gpm/min rate.    

c) When FIC-81040_Sp >= Flow_BW_Sp8, set FIC-81040_Sp = 

Flow_BW_Sp8 and continue to modulate the backwash flow to 

maintain the PID controller setpoint. 

d) Reset and start backwash instruction timer, TMR-4xx40. 

e) Begin monitoring washwater actual flow versus setpoint.    

f) If the absolute value of the difference between actual and 

setpoint exceeds the operator set error limit FIC-81040_Error, 

reset and start flow error timer TMR-4xx44 to run.  When the 

absolute error is less than the error limit, stop, but do not reset, 

the flow error timer TMR-4xx44.   
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g) If TMR-4xx44 expires, raise an alarm FIC-81040_Deviation to 

the operator to notify him of error condition. 

10) Refill and Secure from backwash 

a) When backwash instruction timer TMR-4xx40 expires, begin 

ramping the backwash flow controller setpoint FIC-81040_Sp 

from its current value to FIC-81040_Sp_Refill to allow refill of the 

filter with backwash water. 

b) Stop and reset backwash instruction timer TMR-4xx40 and flow 

error timer TMR-4xx44 

c) Continue flow control of backwash water until filter level LI-4xx01 

>= refill setpoint LI-4xx01_Refill. 

d) Begin ramping the backwash flow controller setpoint FIC-

81040_Sp from its current value to 0.0 at xx.x gpm/min rate.    

e) Close backwash valve MOV-4xx50 and set backwash flow 

controller to DDC mode with an FIC-81040Output = 0%. 

f) Verify backwash pumps are stopped if required by backwash 

facility. 

g) Open filter inlet valve MOV-4xx20 to allow clarified water to fill 

the filter. 

h) Stop and reset flow error timer TMR-4xx44 and backwash step 

timer TMR-4xx30. 

f. If sequence mode is Semi-Automatic, prompt operator to authorize 

proceeding to the next step and wait for operator authorization to proceed. 

6. Filter to Waste  

a. Initialize step variables from data table CS-400.4  

b. If FilterToWaste mode (HS-4xx81) is enabled (HS-4xx81 = 1), perform the 

following instructions, otherwise skip to the Filter to Discharge step. 

1) Reset and start FilterToWaste step timer TMR-4xx50 

2) Set turbidity alarm suppression timer TMR-4xx04 Target equal to 

TMR-4xx04_Suppress from data table CS-400.4. 

3) Reset and start turbidity alarm suppression timer TMR-4xx04 
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a) While turbidity alarm suppression timer TMR-4xx04 is timing, the 

turbidity alarm AI-4xx04_AAH and AI-4xx04_AAHH shall be 

suppressed to prevent alarming. 

4) Open Filter to Waste MOV-4xx70 to MOV-4xx70_Initial position to 

direct the filter effluent to the waste washwater tanks.  Note that MOV-

4xx70 does not modulate to control filter to waste flow rate. 

5) Reset and restart filter effluent flow totalizer FQI-4xx05 to monitor total 

flow from the filter. 

6) Monitor, but do not alarm, the filter effluent turbidity AI-4xx04 and 

accumulate the Filter to waste flow into the total flow totalizer FQI-

4xx05.   

7) Continue to direct filter to waste flow to the waste washwater tanks 

until either the effluent turbidity AI-4xx04 falls below the target setpoint 

AI-4xx04_Initial OR FQI-4xx05 >= the FQI_4xx05_Waste from data 

table CS-400.4.  

8) Close the filter to waste valve MOV-4xx70. 

9) Stop and reset FilterToWaste step timer TMR-4xx50 and 

FilterToWaste Alarm Timer TMR-4xx04. 

c. If sequence mode is Semi-Automatic, prompt operator to authorize 

proceeding to the next step and wait for operator autorization to proceed. 

7. Filter To Discharge  

a. Initialize step variables from data table CS-400.4 

b. Open the filtered water to discharge valve MOV-4xx60 to its initial open 

setpoint FIC-4xx60_Initial. 

c. Set filter effluent flow controller FIC-4xx05 to its selected target setpoint, as 

indicated by HS-40000 in section CS-400.4 above and release the filtered 

water to discharge weir valve to modulate and maintain the flow controller 

setpoint. 

8. Terminate Backwash 

a. Reset and restart the filter module F-4xx00 water flow totalizer FQI-4xx05 

and FXU-4xx05. 
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b. Resume accumulation of this filter’s flow F-4xx00 filtered water flow into 

Train “X” flow totalizer FI-40001 (x = 01 to 07) or FI-40002 (x = 08 to 14). 

c. Reset the FilterInProcess flag to signal the filter queue that this filter has 

completed backwash and the next filter in queue may be released. 

9. Fail Processing  

a. Save last step number being executed for potential restart at that step 

number. 

b. Initialize step variables from data table CS-400.4 

c. Reset and start FAIL processing step timer TMR-4xx90 

d. Raise alarm to operator to notify him of sequence failure. 

e. Secure filter module in place. 

1) Close filter inlet valve MOV-4xx20 

2) Open air scour bypass valve MOV-40520 

3) Stop lead air scour blower BL-405x0, (x = 1,3) 

4) Close air scour valve MOV-4xx30 

5) Close backwash discharge valve MOV-4xx40 

6) Close backwash inlet valve MOV-4xx50 

7) Close filter effluent valve MOV-4xx60 

8) Close filter to waste valve MOV-4xx70 

9) Stop, but do not reset, step and instruction timers. 

a) TMR-4xx10 

b) TMR-4xx20 

c) TMR-4xx30 

d) TMR-4xx40 

e) TMR-4xx50 
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f. Prompt operator (HS-4xx91) to correct failure condition and choose abort or 

retry. 

g. Monitor operator selection and FAIL process step Timer TMR-4xx90. 

1) If FAIL process step timer TMR-4xx90 expires OR operator selects 

abort, go to terminate backwash step and resume processing. 

2) If operator selects “retry”, return to start of last step number saved 

above and resume backwash sequence from the beginning of that 

step. 

 

END of BACKWASH SEQUENCE 
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5.18 CS-450.1 AIR SCOUR BLOWER CONTROL 

A. Reference Drawings: I-2034 

 

B. Process Overview 

Two Air Scour Blowers shall be provided to supply compressed air to the filters for 

assisting with the media backwash.   

 

The operator shall designate one of the two air scour blowers as “Lead Blower” which 

shall respond to control signals.  The other air scour blower shall be held as a standby to 

allow the operator to alternate blowers or remove one from service to perform 

maintenance. 

C. Control Operation 

1. Hardwired Interlocks 

a. None 

2. Local Control 

a. Air Scour Blower vendor supplied local control panels LCP-45010, LCP-

45030 allow for local control of each compressor system. 

3. Remote control 

a. Remote-Manual control 

1) Air Blower shall operate as stand-alone equipment with monitoring 

signals provided to the plant SCADA system.   Blowers shall operate in 

a lead/lag configuration as setup on their local control panels. 

2) In Remote-Manual mode, the operator may issue start/stop commands 

for execution by the local control panel as required. 

b. Remote-Auto control  

1) In REMOTE-AUTO mode, the Air Scour Blowers shall receive a 

run/stop command from the plant SCADA system.  Refer to filter 

backwash sequence below for details of air blower operation.  The 

SCADA system shall monitor the air scour blower status for operator 

information and sequence coordination.    

4. Alarms 

a. The system shall monitor status and alarm conditions and log events as 

reported by the air blower local control panel. 
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D. Programmed Interlocks 

1. The system shall verify that at least one discharge valve is open when sending the 

air blower a run command.    

a) Discharge valves include ZSH-45020 and ZSH-4yy30 where (yy 

= 01 to 14). 

END of SECTION 
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5.19 CS-460.1 WASTE WASHWATER TANK LEVEL CONTROL 

A. Reference Drawings: I-4010  

B. Process Overview 

1. The Waste Washwater (WWW) tanks accept water from the filter modules and 

hold it for eventual recycle into the facility. Each tank is equipped with a level 

transmitter LI-40611, LI-40621 and a high-level alarm float switch LSH-40612, 

LSH-40622 for operator information and monitoring.  Each tank has a low-low level 

alarm float switch LSLL-40613, LSLL-40623 which are hardwired interlocked to 

stop the recycle pumps for the associated tank on low-low level conditions. Each 

tank is equipped with a mixer MX-46050, MX-46060 which prevents solids from 

settling.  Water flow into the WWW tanks is controlled by motor operated valves on 

each filter module as a part of the filter module backwash sequence and filter-to-

waste operation.  The Waste Washwater tank also can receive flow from the 

centrate holding tank when manual valves are aligned for this flow path. 

2. The sluice gate between the tanks can only be closed locally, by hand. If only one 

tank is in operation, the corresponding tank’s LIT shall be used to measure tank 

level. If both tanks are in operation, the operator shall select one of the WWW 

tanks and its associated level transmitter as the primary level control. 

Data Table CS-460.1.1 

Variable T-46010 T-46020 

WWWPrimary x  

3. There shall be two modes of recycle operation for the WWW tanks: 

a. Mode A – WWW Recycle Flow at Fixed Rate 

In this mode, the base WWW recycle flow setpoint (FIC-460001_Op_Sp) 

shall be set by the operator to a fixed constant value.  Should the level in the 

waste washwater tank exceed either high or low setpoint values as noted in 

data table CS-460.2, the base WWW recycle setpoint shall automatically be 

increased or decreased to avoid an overflow or empty condition of the waste 

washwater tank.   

The system shall display the Nominal_Required_WWW_Recycle_Rate 

calculated in section CAL-460.1 and the F_Recycle_WWW_Max flow rates 

on the operator’s display for information to aid him in making an informed 

choice in setting the WWW recycle flow setpoint FIC-46001_Op_Sp. 

b. Mode B – WWW Recycle Flow biased by WWW Tank Level 
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In this mode, the operator shall set a desired nominal recycle flow setpoint 

which shall automatically be adjusted according to the current level in the 

waste washwater tank.   As the tank level rises and falls, the WWW recycle 

nominal setpoint shall be adjusted in proportion to the level.   If the level in 

the waste washwater tank exceeds either the high or low setpoint values, the 

rate of adjustment shall be changed according to the values entered into 

data table CS-460.1.2. 

In both modes A and B, the WWW recycle flow setpoint shall be limited to 

the F_Recycle_WWW_Max value calculated in section CAL-460.1.2 to 

assure that the regulatory reqirement for limiting recycle flow is not violated.  

Data Table CS-460.1.2 

Tank Level 

Range 

Variable  

Name 

Level 

Setpoint 

Variable 

Name 

Adjustment 

Values 

High-High 

Level 
LI4600x_Inlk_HiHi 20 X_HiHi_Adj 200% 

High Level LI4600x_Inlk_Hi 18 X_Hi_Adj 110% 

Mid-Range 

Level 
N/A N/A N/A N/A 

Low Level LI4600x_Inlk_Lo 5 X_Lo_Adj 90% 

Low-Low 

Level 
LI4600x_Inlk_LoLo 3 X_LoLo_Adj 50% 

From the adjustment values in data table CS-460.1.2, the following slope 

and y-intercept values may be calculated for high, medium and low level 

conditions.  These adjustment values are used later to adjust recycle flow 

setpoints. 

High-Level range adjustment factors: 

H_Slope = (X_HiHi_Adj – X_Hi_Adj) / (LI4600x_Inlk_HiHi – LI4600x_Inlk_Hi) 
H_y-intercept = (X_Hi_Adj – H_Slope * LI4600_x_Inlk_Hi)  

 
Example:  
H_Slope = (2.0-1.1) / (20-18) = 0.45 
H_y-intercept = (1.1 – (0.45 * 18)) = -7.0 

Mid-Level range adjustment factors: 

M_Slope = (X_Hi_Adj – X_Lo_Adj) / (LI4600x_Inlk_Hi – LI4600x_Inlk_Lo) 
M_y-intercept = (X_Lo_Adj – M_Slope * LI4600_x_Inlk_Lo)  

 
Example:  
M_Slope = (1.1-0.9) / (18.0-5.0) = 0.015 
M_y-intercept = (0.9 – (0.0.15 * 5.0)) = 0.82 

Lo-Level range adjustment factors: 
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L_Slope = (X_Lo_Adj – X_LoLo_Adj) / (LI4600x_Inlk_Lo – 
LI4600x_Inlk_LoLo) 
L_y-intercept = (X_LoLo_Adj – L_Slope * LI4600_x_Inlk_LoLo)  

 
Example:  
L_Slope = (0.9-0.5) / (5.0-3.0)  = 0.20 
L_y-intercept = (1.1 – (0.45 * 18)) = -7.0 

 
 

C. Control Operation 

1. Hardwired Interlocks 

a. On low-low level signal in Waste Washwater Tank 1 (T-46010) as indicated 

by LSLL-46013, both waste washwater recycle pumps P-46010 and P-46020 

shall be commanded to “Stop” and not be allowed to operate in local or 

remote mode. 

b. On low-low level signal in Waste Washwater Tank 2 (T-46020) as indicated 

by LSLL-46023, both waste washwater recycle pumps P-46030 and P-46040 

shall be commanded to “Stop” and not be allowed to operate in local or 

remote mode. 

2. Local control 

a. The operator may assume local control of the Waste Washwater pumps by 

placing the LOR switch on the local control station (LCS-460x0, x = 1,2,3,4) 

into the Local or OFF Position.   While in the “OFF” position, the pump shall 

not run.  While in the “Local” position, the operator may start and stop the 

pump using the pushbuttons (HMSR/HMSS-460x0, x=1,2,3,4) on the face of 

the local control station.  The pump shall run at the speed set by the VFD.  

The operator may adjust the VFD speed by using the speed control (SC-

460x0, x=1,2,3,4) on the face of the local control station. 

3. Remote control 

a. With the LOR switch in the REMOTE position, the PLC may close a dry 

contact to command the pump to run. 

b. Remote-Manual control 

1) While in the Remote-Manual mode, the operator may place the speed 

controller (SC-460x0, x=1,2,3,4) of any of the VFDs into Remote-

Manual mode and change the speed setpoint as desired.   This mode 

of operation shall generate an alarm and log the event to the historian.  
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The operator may also place individual pumps into Remote-Manual 

mode and start/stop the pumps as desired. 

c. Remote-Auto control  

1) The operator may select either of the two WWW tanks as the primary 

tank for control of the waste washwater recycle to the facility.  Once 

selected, the pumps, VFDs and level controllers for the selected tank 

shall be used in further control actions as described below. 

2) Mode A: WWW Recycle Flow at Fixed Rate 

a) The operator shall set the WWW recycle flow controller setpoint 

(FIC-46001_Op_Sp) to determine the speed setpoints of the 

operating WWW pump variable frequency drives to modulate as 

required to produce the desired recycle flow. 

b) If the primary WWW tank level is greater than or equal to the 

high level interlock LI-4600x_Inlk_Hi value in data table CS-

460.1.2, the WWW recycle flow controller setpoint shall be 

increased using the adjustment factors calculated above:  

FIC-46001_Sp = FIC-46001_Op_Sp * (H_Slope * LI-46001 + 

H_y-Intercept)   

For operator setpoint input of FIC-46001_Op_Sp = 150 gpm, at 

LI-46001 = 19.5’ 

Example:  FIC-46001_Sp =  150 * ( 0.45 * 19.5 + -7) = 266 gpm 

c) If the primary WWW tank level is greater than the low level 

interloc LI-4600x_Inlk_Lo value and less than the high level 

interlock LI-4600x_Inlk_Hi value in data table CS-460.1.2, the 

WWW recycle flow controller setpoint shall be set equal to the 

Operator’s desired setpoint FIC-46001_Op_Sp. 

d) If the primary WWW tank level is less than or equal to the low 

level interlock LI-4600x_Inlk_Lo value in data table CS-460.1.2, 

the WWW recycle flow controller setpoint shall be increased 

using the adjustment factors calculated above:  

FIC-46001_Sp = FIC-46001_Op_Sp * (H_Slope * LI-46001 + 

H_y-Intercept)   

For operator setpoint input of FIC-46001_Op_Sp = 150 gpm, at 

LI-46001 = 4.5’ 
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Example:  FIC-46001_Sp =  150 * ( 0.2 * 4.5 + -0.10) = 120 gpm 

e) The system shall clamp the calculated flow controller setpoint 

FIC-46001_Sp to a maximum of F_Recycle_WWW_Max as 

calculated in section CAL-460.2 above to prevent the system 

from exceeding the regulatory recycle limit. 

f) The system shall use FIC-46001 as a PID control module to 

modulate the speed of all operating pumps and maintain the 

actual WWW flow rate as measured by FIT-46001 at the 

calculated WWW flow setpoint (FIC-46001_Sp).  The value of 

the pump’s initial speed shall be adjustable by the operator. 

g) The number of pumps running in Mode A operation shall be 

determined by the recycle flow setpoint( FIC-46001_Sp) and 

time setpoints set by the operator in the data table CS-460.1.3 

below: 

Data Table CS-460.1.3 

When 
running 

Start Next pump when flow 
setpoint rises 

Above:               for: 

Stop Last pump when flow 
setpoint falls 

Below:               for: 

1 pump x.xx MGD 300 Seconds x.xx MGD 300 Seconds 

2 pumps x.xx MGD 300 Seconds x.xx MGD 300 Seconds 

 

h) When starting the second pump, the operating pump shall first 

ramp down to its initial speed and then the second pump can be 

started. The second pump speed shall be initially set to its initial 

speed and then both pumps shall be ramped up at 5%/Minute 

until the pump speed meets or exceeds the controller FIC-46001 

_Output whereupon the pump speed shall be controlled by FIC-

46001. 

i) When stopping a pump, the pump speed with be ramped down 

from FIT-46001 _Output to its initial speed at 5%/Minute at which 

point it shall be stopped.  The ramp rate of 5%/Minute shall be 

adjustable by the operator. 

3) Mode B: WWW Recycle Flow biased by WWW Tank Level 

a) The operator shall set the WWW recycle flow controller setpoint 

(FIC-46001_Op_Sp) to determine the speed setpoints of the 
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operating WWW pump variable frequency drives to modulate as 

required to produce the desired recycle flow. 

b) If the primary WWW tank level is greater than or equal to the 

high level interlock LI-4600x_Inlk_Hi value in data table CS-

460.1.2, the WWW recycle flow controller setpoint shall be 

increased using the adjustment factors calculated above:  

FIC-46001_Sp = FIC-46001_Op_Sp * (H_Slope * LI-46001 + 

H_y-Intercept)   

Example: For operator setpoint input of FIC-46001_Op_Sp = 150 

gpm, at LI-46001 = 19.5’ 

FIC-46001_Sp =  150 * ( 0.45 * 19.5 + -7) = 266 gpm 

c) If the primary WWW tank level is greater than the low level 

interloc LI-4600x_Inlk_Lo value and less than the high level 

interlock LI-4600x_Inlk_Hi value in data table CS-460.1.2, the 

WWW recycle flow controller setpoint shall increased or 

decreased in proportion to the tank level using the mid-level 

adjustment factors calculated above. 

FIC-46001_Sp = FIC-46001_Op_Sp * (M_Slope * LI-46001 + 

M_y-Intercept)   

Example: For operator setpoint input of FIC-46001_Op_Sp = 150 

gpm, at LI-46001 = 16’ 

FIC-46001_Sp = 150 * ( 0.015 * 16.0 + .82) = 159 gpm 

Example: For operator setpoint input of FIC-46001_Op_Sp = 150 

gpm, at LI-46001 = 8’ 

FIC-46001_Sp = 150 * ( 0.015 * 8.0 + .82) = 141 gpm 

d) If the primary WWW tank level is less than or equal to the low 

level interlock LI-4600x_Inlk_Lo value in data table CS-460.1.2, 

the WWW recycle flow controller setpoint shall be increased 

using the adjustment factors calculated above:  

FIC-46001_Sp = FIC-46001_Op_Sp * (H_Slope * LI-46001 + 

H_y-Intercept)   

Example: For operator setpoint input of FIC-46001_Op_Sp = 150 

gpm, at LI-46001 = 4.5’ 

FIC-46001_Sp = 150 * ( 0.2 * 4.5 + -0.10) = 120 gpm 
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e) The system shall clamp the calculated flow controller setpoint 

FIC-46001_Sp to a maximum of F_Recycle_WWW_Max as 

calculated in section CAL-460.2 above to prevent the system 

from exceeding the regulatory recycle limit. 

f) The number of pumps running in Mode B (Level Control) 

operation shall be determined by the level and time setpoints per 

the data table CS-460.4 below.  Table entries shall be adjustable 

by the operator from the HMI. 

Data Table CS-460.4 

When 
running 

Start Next pump when 
LIC-46011_PV rises 

Above:               for: 

Stop Last pump when 
LIC-46011_PV falls 

Below:               for: 

0 pump xxx.x FT 300 Seconds N/A 

1 pump xxx.x FT 300 Seconds xxx.x FT 300 Seconds 

2 pumps N/A xxx.x FT 300 Seconds 

g) The operator may designate any of the WWW pumps to be 

available or unavailable for service.  If the pump is designated as 

unavailable for service, the system shall not attempt to start the 

pump in response to a call for an additional pump to be placed 

into service. 

4) Pump Sequence Control 

5) There shall be two methods of determining the pump sequence: 

a) Mode A – Automatic Sequence Selection:  The selection shall be 

based on the accumulated run time for each pump.  The pump 

with the least hours of run time shall be assigned #1, the next 

shall be #2.  The operator shall be able to reset the accumulated 

run time value for each pump individually after major 

maintenance or replacement. 

b) Mode B – Operator Selection:  The operator shall manually 

select which pump shall be #1, #2 when available.   The 

sequence selected shall be verified and confirmed before 

proceeding with the implementation.  The operator may set a 

pumps sequence even if it is not currently available for operation. 

6) Pumps which are designated as unavailable or not in Remote-Auto 

mode for both the pump and associated VFD shall be dropped from 
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the sequence and the next pump in the sequence shall be 

started/stopped.  

7) If a scheduled pump fails to start of fails while in operation, that pump 

shall be dropped from the sequence and the next pump shall be 

started after a time delay (initially set to x (1) minutes). 

8) An adjustable time delay (initially set to XX (5) minutes) shall be 

imposed to ensure that multiple pumps do not start or stop 

simultaneously. 

9) All pumps operating shall receive the same speed signal and operate 

at the same speed once in service. 

4. Alarms 

a. If the sluice gate between the WWW tanks is open (ZSH-46070 = 1), the 

PLC monitors and compares the two measured levels LI-46011 and LI-

46021 in the two sides of the WWW tank and alarms the operator on 

indication of a high differential level (LD-46070) above the alarm setpoint. 

LD-46070 = ABS(LI-46011 – LI46021)   > LD-46070_Alm_Sp 

b. High Differential Level Alarm Setpoint LD-46070_Alm_Sp shall be modfied 

from the HMI and shall initially be set for 6 in differential. 

D. Programmed Interlocks 

1. In REMOTE-AUTO mode, the system shall stop both waste washwater pumps on 

selected level controller LI-46011 or LI-46021 indication of low-low level in the 

selected waste washwater tank. 

2. In REMOTE mode, the system shall stop both waste washwater pumps P-46010 

and P-46020 on indication of low level by LSL46013 in the associated waste 

washwater tank T-46010. 

3. In REMOTE mode, the system shall stop both waste washwater pumps P-46030 

and P-46040 on indication of low level by LSL46023 in the associated waste 

washwater tank T-46020. 
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5.20 CS-460.2 WASTE WASHWATER MIXER CONTROL 

A. Reference Drawings: I-4010 

B. Process Overview 

1. The mixers in the Waste Washwater Storage tank maintain solids in suspension so 

that they can be further processed.  The system shall allow the operator to enter 

the following values to be used for control of the mixers. 

Data Table DT-CS-460.2.1 

Variable Value Description 

MX-46050_OnSp 437.5 ft Waste Washwater tank 1 mixer “On” level 
setpoint 

MX-46050_OffSp 436.5 ft Waste Washwater tank 1 mixer “Off” level 
setpoint 

MX-46060_OnSp 437.5 ft Waste Washwater tank 1 mixer “On” level 
setpoint 

MX-46060_OffSp 436.5 ft Waste Washwater tank 1 mixer “Off” level 
setpoint 

   

   

   

   

  

C. Control Operation 

1. Hardwired Interlocks 

a. None 

2. Local Control 

a. With the HOR switch in the “Off” position, the mixers will not run.   

b. With the HOR switch in the “Hand” position, the mixers will run continuously. 

3. Remote-Manual control 

a. With the HOR switch in the REMOTE position, the PLC may close a dry 

contact to command the pumps to run and valves to open/close. 
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b. In Remote-Manual mode the operator may start/stop individual pumps and 

open/close valves from the HMI as required. 

4. Remote-Auto control 

a. In Remote-Auto mode, the system shall monitor the level in the Waste 

Washwater Storage Tank and when the level LI-460x1, (x = 1,2) >= LI-

460x0_OnSp (x = 5,6), the system shall start the mixer MX-460x0 ( x = 5, 6).  

b. In Remote-Auto mode, the system shall monitor the level in the Waste 

Washwater Storage Tank and when the level LI-601x1 (x = 1,2) <= LI-

601x0_OffSp (x = 5,6), the system shall stop the mixer MX-460x0 ( x = 5, 6).  

D. Alarms 

1. None 

E. Programmed Interlocks: 

1. None 
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5.21 CS-510.1 PACL COAGULANT BULK TANK CONTROL 

A. Reference Drawings: I-2110 

 

B. Process Overview 

The transfer of PACL coagulant from the delivery truck into the bulk tanks is a manual 

operation.  The field operator is provided with various tank level indications and alarms 

at the truck unloading station to assist with this operation. 

 

C. Control Interface 

1. Local control shall be from the face of the local control station (LCS-51000) and 

the delivery truck. 

D. Controlled Operation 

1. Hardwired Interlocks 

a. None 

2. Local control 

a. The operator shall confirm that the selected bulk tank level is low enough to 

accept the transfer.  The local control station displays the current level (LI-

510x0, x=1,2,3,4) in all bulk tanks for the operator’s information. 

b. The operator shall confirm that the delivery truck system is properly 

connected to the appropriate bulk tank fill connection. 

c. The operator shall open the manual fill valve to the selected bulk tank and 

begins transferring PACL coagulant from the truck to the bulk tank. 

d. With the transfer completed, the operator shall close the manual fill valve 

and secures the delivery truck system. 

e. The operator may press the “TEST” pushbutton on the face of the local 

panel to momentarily illuminate the alarm lights and sound the alarm horn to 

test that the alarms are available. 

3. Remote control. 

a. The SCADA system monitors the operation and receives high level alarms 

but exercises no control functions. 

4. Alarms 
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a. On high level conditions in any bulk tank as indicated by the high level switch 

(LSH-510x2 where x=1,2,3,4), the associated level alarm light (LAH-510x2 

where x=1,2,3,4) on the local control station (LCS-51000) shall illuminate, 

the alarm beacon shall begin operation and the audible horn shall sound.   

The operator may acknowledge the alarm by pressing the local acknowledge 

pushbutton. Once the acknowledge pushbutton is pressed, if the level has 

fallen below the alarm point, the light and alarm shall extinguish.  If the level 

is still high, the audible horn shall silence but the light and alarm condition 

shall persist. 

b. On high level condition in the chemical room sump as indicated by LSH-

51101, the associated level alarm LAH-51101 on the local control station 

(LCS-51000) shall illuminate, the alarm beacon shall begin operation and the 

audible horn shall sound to notify the unloading operator that there is a 

potential spill in the chemical storage room.  The operator is expected to 

terminate the transfer of chemicals until the condition in the room is 

determined and remedied. The operator may acknowledge the alarm and 

silence the horn by pressing the local acknowledge pushbutton.   If the level 

has fallen below the alarm point, the light and alarm shall extinguish.  If the 

level is still high, the audible horn shall silence but the light and alarm 

condition shall persist. 

c. If the emergency eyewash/shower at the truck unloading station is activated, 

the local alarm light and horn on the emergency eyewash/shower shall 

activate and the SCADA system shall alarm to the system HMI to notify the 

remote operator that the emergency eyewash/shower has been activated. 

d. The system shall periodically monitor the level in the bulk tank and alarm to 

notify the operator if the level in the tank decreases by more than 1 foot 

(adjustable) within a time period of 1 minute (adjustable). 

 

  

La
st

 M
od

ifi
ed

: 0
2/

28
/2

02
4 

at
 1

0:
41

A
M

 E
S

T



 

 

90398-004/February 2024 40 61 96-135  Process Control Descriptions 

 

5.22 CS-510.2 PACL COAGULANT TRANSFER PUMP CONTROL 

A. Reference Drawings: I-2110, I-2112 

 

B. Process Overview 

The transfer of PACL coagulant from bulk tanks to the day tank is manually controlled by 

the operator from the local control panel in the room. 

 

C. Control Interface 

1. Local control shall be from the face of the local control cabinet (LCP-510x0, 

x=6,7). 

2. Remote/Manual and Remote/Auto control are not available for this operation. 

D. Controlled Operation 

1. Hardwired Interlocks 

a. Upon sensing a high level condition in the day tank, the high level switch 

(LSH-51112) in the day tank shall stop the operation of both transfer pumps 

P-51060 and P-51070 until the level falls below the high level switch 

setpoint.   The interlock setpoint shall be initially set at 98% level. 

2. Local control 

a. The operator shall confirm that the day tank level is low and that a transfer 

from the bulk storage tank is required.    

b. The operator shall confirm that the valve on the suction of the selected 

transfer pump is open, and the bulk tank contains sufficient material to 

complete the transfer. 

c. The operator opens the valve on the discharge of the selected transfer pump 

to the day tank. 

d. The operator presses the spring return “START/STOP” pushbutton on the 

associated local control panel (LCP-510x0, x = 6,7) to run the transfer pump.  

When the operator releases the pushbutton, the transfer pump stops.  The 

operator must hold the START/STOP pushbutton for the transfer pump to 

run. The operator monitors the level in the day tank T-51110 during the 

transfer to decide when to stop the transfer pump. 
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e. While the transfer pump is running the PLC shall display the running 

condition on the SCADA HMI screen. 

f. With the transfer completed, the operator shall close the manual valve on the 

discharge of the transfer pump. 

3. Remote control. 

a. The PLC shall monitor the level in the day tank LI-51111 and alarm to the 

SCADA HMI screen on high level conditions but shall exercise no control 

actions. 

4. Alarms 

a. In the event of a transfer pump failure, the PLC shall receive a “FAULT” 

alarm that shall display on the SCADA HMI screen.   After investigation and 

clearing the alarm condition, the FAULT alarm may be reset from the MCC. 

 

End of Section 
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5.23 CS-511.0  PACL COAGULANT DOSING PUMP CONTROL 

A. Reference Drawings: I-2012, I-2112 

 

B. Process Overview 

PACL coagulant is added to the associated mixing channel by positive displacement 

pumps supplied from the PACL coagulant day tank.   The amount of PACL coagulant to 

be added to a mixing channel is proportional to the calculated flow rate of water in the 

associated Static Mixer channel “A” or “B”. 

 

Two pumps (P-51120 and P-51130) are dedicated to Mixing Channel “A” and two pumps 

(P-51140, P-51150) are dedicated to Mixing Channel “B”. 

C. Manual Control Operation 

1. Using the spring return HOR switch on the local pump control panel (LCP-511x0, x 

= 2,3,4,5), the operator shall manually start the desired PACL coagulant dosing 

pump by holding the switch in the “Hand” position and setting the required pump 

speed.  When the operator releases the HOR switch, the pump shall stop. 

D. Remote Control Operation 

1. The operator may designate either of the PACL coagulant dosing pumps per 

channel to be unavailable for service by placing the HOR switch on the local 

control panel into the HAND or OFF position. Only pumps in with the HOR switch 

in the REMOTE position shall be subject to remote operation. 

2. With the HOR switch in the REMOTE position, the PLC may close a dry contact to 

command the pump to run. 

3. From the system HMI, the operator shall select one of the pumps (P-51120 or P-

51130) for mixing channel “A” as the duty and the other becomes the standby 

pump. 

4. From the system HMI, the operator shall select one of the pumps (P-51140 or P-

51150) for mixing channel “B” as the duty and the other becomes the standby 

pump. 

5. The system shall continuously calculate and display the actual dose (mg/L) of 

PACL to each mixed water channel on the SCADA HMI using the capacity and 

speed of the currently operating pumps. 

6. Remote/Manual Mode: 
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a. In Remote/Manual mode, the operator may use the HMI to select the desired 

pump and issue a run or stop command to start or stop the pump.  The 

operator shall enter the desired speed of operation at the HMI. 

7. Remote/Auto Mode: 

a. In Remote/Auto mode, the system shall determine when to operate the duty 

pump and set the operating speed of the pump. 

b. If the duty pump fails to start or fails when called into operation, that pump 

shall be stopped and the standby pump shall be started after a time delay 

(initially set to (1) minute). 

c. The system shall ensure that only one pump shall operate at a time in 

remote mode. 

d. The system shall allow operator entry of the following constants into data 

table CS-511.1.1 to be used for calculations. 

e. Verify 10301 is total thru mixer channel. 

Data Table CS-511.1.1 

Variable Value Units Description 

PACL_A_Dose 18.4 mg/L 

Mixed water Channel “A” 

Operator set PACL coagulant 

dosage 

PACL_B_Dose 18.4 mg/L 

Mixed water Channel “B” 

Operator set PACL coagulant 

dosage 

Convert 8.34 N/A 
Conversion constant for mg/L 

to lb/Gal 

FI-1030x, (x=1,2) 
Real 

Time 
mgd 

Calculated Total Water flow 

through Mixed water Channel 

A/B (x=1,2) 

PACL_Concen 100 % 
Concentration of PACL 

coagulant 

PACL_Density 10.4 Lb/Gal 
Bulk Density of PACL 

coagulant 
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P-51120_Cap 59 GPH 
Pump capacity at 100% 

speed/stroke 

P-51130_Cap 59 GPH 
Pump capacity at 100% 

speed/stroke 

P-51140_Cap 59 GPH 
Pump capacity at 100% 

speed/stroke 

P-51150_Cap 59 GPH 
Pump capacity at 100% 

speed/stroke 

P-51120_Inlk_On 1.5 mgd Pump Start interlock setpoint 

P-51120_Inlk_Off 1.0 mgd 
Pump Stop on low flow 

interlock setpoint 

P-51130_Inlk_On 1.5 mgd Pump Start interlock setpoint 

P-51130_Inlk_Off 1.0 mgd 
Pump Stop on low flow 

interlock setpoint 

P-51140_Inlk_On 1.5 mgd Pump Start interlock setpoint 

P-51140_Inlk_Off 1.0 mgd 
Pump Stop on low flow 

interlock setpoint 

P-51150_Inlk_On 1.5 mgd Pump Start interlock setpoint 

P-51150_Inlk_Off 1.0 mgd 
Pump Stop on low flow 

interlock setpoint 

LI-51111_Inlk_LALL 2.0 % 
Low-Low level interlock 

setpoint. 

1. The system shall calculate the PACL coagulant dosing pump speed for water flow 

to each channel as follows: 

The duty PACL coagulant dosing pump speed for water flow through Mixed 

water channel “A” shall be calculated using the following equation and 

variables from the data table CS-511.1.1 above: 

Pump speed (%) = [(PACL_A_Dose * Convert * FI-10301)/(Concen * Density 

* P-511x0_Cap * 24] * 100, ( x = 2,3) 

The duty PACL coagulant dosing pump speed for filtered water from Train 

“B” shall be calculated using the following equation and variables from the 

data table CS-511.1.1 above: 
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Pump speed (%) = [(PACL_B_Dose * Convert * FI-10302)/(Concen * Density 

* P-511x0_Cap * 24] * 100, ( x = 4,5) 

E. Alarms 

1. The system shall generate a Train “A” or Train “B” PACL coagulant dosing alarm if 

the calculated dosing pump speed is <= 10% (adjustable) or >= 90% (adjustable) 

to notify the operator that the pump is approaching the limits of its operation. 

F. Programmed Interlocks 

1. The system shall stop all PACL coagulant filtered water dosing pumps on LI-51111 

<= LI-51111_Inlk_LALL indicating a low-low level condition in the PACL coagulant 

Day tank. 

2. The Train “A” duty PACL coagulant dosing pump (P-51120 or P-51130) shall be 

called to run whenever the Train “A” filtered water flow rate (FI-10301) indicates a 

flow rate greater or equal to P-511x0_Inlk_on ( x = 2,3) 

3. The Train “A” duty PACL coagulant dosing pump (P-51120 or P-51130) shall be 

stopped whenever the Train “A” filtered water flow rate (FI-10301) indicates a flow 

rate less than or equal to P-511x0_Inlk_Off ( x = 2,3) 

4. The Train “B” duty PACL coagulant dosing pump (P-51140 or P-51150) shall be 

called to run whenever the Train “B” filtered water flow rate (FI-10302) indicates a 

flow rate greater or equal to P-511x0_Inlk_on ( x = 4,5) 

5. The Train “B” duty PACL coagulant dosing pump (P-51140 or P-51150) shall be 

stopped whenever the Train “A” filtered water flow rate (FI-10302) indicates a flow 

rate less than or equal to P-511x0_Inlk_Off ( x = 4,5) 

 

End Of Section 
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5.24 CS-520.1 SODIUM HYDROXIDE BULK TANK CONTROL 

A. Reference Drawings: I-2120 

 

B. Process Overview 

The transfer of Sodium Hydroxide from delivery truck into the bulk tanks is a manual 

operation.  The field operator is provided with various tank level indications and alarms 

at the truck unloading station to assist with this operation. 

 

C. Control Interface 

1. Local control shall be from the face of the local control station (LCS-52000) and 

the delivery truck. 

D. Controlled Operation 

1. Hardwired Interlocks 

a. No hardwired interlocks are provided. 

2. Local control 

a. The operator shall confirm that the selected bulk tank level is low enough to 

accept the transfer.  The local control station displays the current level (LI-

52010, 52020) in all bulk tanks for the operator’s information. 

b. The operator shall confirm that the delivery truck system is properly 

connected to the appropriate bulk tank fill connection. 

c. The operator opens the manual fill valve to the selected bulk tank and begins 

transferring Sodium Hydroxide from the truck to the bulk tank. 

d. With the transfer completed, the operator closes the manual fill valve and 

secures the delivery truck system. 

e. The operator may press the “TEST” pushbutton on the face of the local 

panel to momentarily illuminate the alarm lights and sound the alarm horn. 

3. Remote control. 

a. The SCADA system monitors the operation and receives high level alarms 

but exercises no control functions. 

4. Alarms 
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a. On high level conditions in any bulk tank as indicated by the high level switch 

(LSH-520x2 where x=1,2), the level alarm (LAH-520x2 where x=1,2) on the 

local control station (LCS-52000) shall illuminate, the alarm beacon shall 

begin operation and the audible horn shall sound.   The operator may 

acknowledge the alarm by pressing the local acknowledge pushbutton.   If 

the level has fallen below the alarm point, the light and alarm shall 

extinguish.  If the level is still high, the audible horn shall silence but the light 

and alarm condition shall persist. 

b. On high level condition in the chemical room sump as indicated by LSH-

52101, the level alarm LAH-52101 on the local control station (LCS-52000) 

shall illuminate, the alarm beacon shall begin operation and the audible horn 

shall sound to notify the unloading operator that there is a potential spill in 

the chemical storage room.  The operator is expected to terminate the 

transfer of chemicals until the condition in the room is determined and 

remedied. The operator may acknowledge the alarm and silence the horn by 

pressing the local acknowledge pushbutton.   If the level has fallen below the 

alarm point, the light and alarm shall extinguish.   

c. The system shall periodically monitor the level in the bulk tank and alarm to 

notify the operator if the level in the tank decreases by more than 1 foot 

(adjustable) within a time period of 1 minute (adjustable). 
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5.25 CS-520.2 SODIUM HYDROXIDE TRANSFER PUMP CONTROL TO DAY TANK 1 

A. Reference Drawings: I-2120, I-2122 

 

B. Process Overview 

The transfer of Sodium Hydroxide from bulk tanks to the Sodium Hydroxide day tank 1 is 

manually controlled by the operator from the local control panel in the room. 

 

C. Control Interface 

1. Local control shall be from the face of the local control cabinet. 

2. Remote-Auto/Manual control is not available for this operation. 

D. Controlled Operation 

1. Hardwired Interlocks 

a. Upon sensing a high level condition in the day tank 1, the high level switch 

(LSH-52112) in the day tank shall stop the operation of both transfer pumps 

until the level falls below the interlock point.   The interlock setpoint shall be 

initially set at 98% level. 

2. Local control 

a. The operator shall confirm that the day tank 1 level is low and that a transfer 

from the bulk storage tank is required.    

b. The operator shall confirm that the valve on the suction of the selected 

transfer pump is open, and the bulk tank contains sufficient material to 

complete the transfer. 

c. The operator opens the valve on the discharge of the selected transfer pump 

to the day tank. 

d. The operator presses the spring return “START/STOP” pushbutton on the 

associated local control panel to run the transfer pump.  When the operator 

releases the pushbutton, the transfer pump stops.  The operator must hold 

the START/STOP pushbutton for the transfer pump to run. The operator 

monitors the level in the day tank T-52110 during the transfer. 

e. While the transfer pump is running the PLC shall display the running 

condition on the SCADA HMI screen. 
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f. With the transfer completed, the operator closes the manual valve on the 

discharge of the transfer pump. 

3. Remote control. 

a. The PLC shall monitor the level in the day tank 1 (LI-52111) and alarm to the 

SCADA HMI screen on high level conditions but shall exercise no control 

actions. 

4. Alarms 

a. In the event of a transfer pump failure, the PLC shall receive a “FAULT” 

alarm that shall display on the SCADA HMI screen.   After investigation and 

clearing the alarm condition, the FAULT alarm may be reset from the 

SCADA HMI screen. 
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5.26 CS-520.3 SODIUM HYDROXIDE TRANSFER PUMP CONTROL TO DAY TANK 2 

A. Reference Drawings: I-2120, I-2123 

 

B. Process Overview 

The transfer of Sodium Hydroxide from bulk tanks to the day tank 2 is manually 

controlled by the operator from the local control panel in the room. 

 

C. Control Interface 

1. Local control shall be from the face of the local control cabinet. 

2. Remote-Auto/Manual control is not available for this operation. 

D. Controlled Operation 

1. Hardwired Interlocks 

a. Upon sensing a high-level condition in the Sodium Hydroxide day tank 2, the 

high level switch (LSH-52117) in the day tank shall stop the operation of both 

transfer pumps until the level falls below the interlock point.   The interlock 

setpoint shall be initially set at 98% level. 

2. Local control 

a. The operator shall confirm that the day tank 2 level is low and that a transfer 

from the bulk storage tank is required.    

b. The operator shall confirm that the valve on the suction of the selected 

transfer pump is open, and the bulk tank contains sufficient material to 

complete the transfer. 

c. The operator opens the valve on the discharge of the selected transfer pump 

to the day tank 2. 

d. The operator presses the spring return “START/STOP” pushbutton on the 

associated local control panel to run the transfer pump.  When the operator 

releases the pushbutton, the transfer pump stops.  The operator must hold 

the START/STOP pushbutton for the transfer pump to run. The operator 

monitors the level in the day tank T-52115 during the transfer. 

e. While the transfer pump is running the PLC shall display the running 

condition on the SCADA HMI screen. 
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f. With the transfer completed, the operator closes the manual valve on the 

discharge of the transfer pump. 

3. Remote control. 

a. The PLC shall monitor the level in the day tank 2 (LI-52116) and alarm to the 

SCADA HMI screen on high level conditions but shall exercise no control 

actions. 

4. Alarms 

a. In the event of a transfer pump failure, the PLC shall receive a “FAULT” 

alarm that shall display on the SCADA HMI screen.   After investigation and 

clearing the alarm condition, the FAULT alarm may be reset from the 

SCADA HMI screen. 
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5.27 CS-521.1 SODIUM HYDROXIDE TO RAW WATER DOSING PUMP CONTROL  

A. Reference Drawings: I-2012, I-2122 

 

B. Process Overview 

Sodium Hydroxide is added to the associated Raw Water supply to Trains “A” and “B” by 

positive displacement pumps supplied from the Sodium Hydroxide Day tank 1.   The 

amount of Sodium Hydroxide to be added to a raw water line is proportional to the 

measured water flow rate being supplied to a Train.  The operator may elect to apply an 

optional trim signal to the dosing calculation to provide adjusting the trim to account for 

the downstream measured pH. 

 

Two pumps (P-52120 and P-52130) are dedicated to Raw Water to Train “A” and two 

pumps (P-52140, P-52150) are dedicated to Raw Water to Train “B”. 

C. Manual Control Operation 

Using the spring return HOR switch on the local pump control panel (LCP-521x0, x = 

2,3,4,5), the operator shall manually start the desired Sodium Hydroxide dosing pump by 

holding the switch in the “Hand” position and setting the required pump speed.  When 

the operator releases the HOR switch, the pump shall stop. 

D. Remote Control Operation 

1. The operator may designate any of the Sodium Hydroxide dosing pumps per train 

to be unavailable for service by placing the HOR switch on the local pump control 

panel (LCP-521x0, x = 2,3,4,5), into the HAND or OFF position. Only pumps in 

with the HOR switch in the REMOTE position shall be subject to remote operation. 

2. With the HOR switch in the REMOTE position, the PLC may close a dry contact to 

command the pump to run. 

3. From the system HMI, the operator shall select one of the pumps (P-52120 or P-

52130) for Raw Water train “A” as the duty and the other becomes the standby 

pump. 

4. From the system HMI, the operator shall select one of the pumps (P-52140 or P-

52150) for Raw Water train “B” as the duty and the other becomes the standby 

pump. 

5. If the duty pump fails to start of fails while in operation, that pump shall be stopped 

and the standby pump shall be started after a time delay (initially set to (1) minute). 

6. The system shall ensure that only one pump shall operate at a time in remote 

mode. 
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7. The system shall continuously calculate and display the actual dose (mg/L) on the 

SCADA HMI for each mixing channel using the capacity and speed of the currently 

operating pumps. 

8. The system shall allow operator entry of the following constants to be used for 

calculations of Sodium Hydroxide dosing to raw water Trains “A” and “B”. 

Data Table CS-521.1.1 

Variable Value Units Description 

NaOH_A_Dose 1.0 mg/L 
Channel “A” Operator set Sodium 

Hydroxide dosage 

NaOH_B_Dose 1.0 mg/L 
Channel “B” Operator set Sodium 

Hydroxide dosage 

Convert 8.34 N/A 
Conversion constant for mg/L to 

lb/Gal 

FI-1011x, (x=1,2) 
Real 

Time 
mgd 

Measured Raw Water flow to Train 

A/B (x=1,2) 

NaOH_Concen 50 % Concentration of Sodium Hydroxide 

NaOH_Density 6.4 Lb/Gal Bulk Density of Sodium Hydroxide 

AIC-10322_TrLimHi 5.0  mg/L Trim Limit High Clamp 

AIC-10322_TrLimLo 0.0  mg/L  Trim Limit Low Clamp 

AIC-10322_Sp 7.0 pH Train “A” pH trim feedback setpoint 

AIC-10342_TrLimHi 5.0  mg/L Trim Limit High Clamp 

AIC-10342_TrLimLo 0.0  mg/L Trim Limit Low Clamp 

AIC-10342_Sp 7.0  pH  Train “A” pH trim feedback setpoint 

P-52120_Cap 14.0 GPH Pump capacity at 100% speed/stroke 

P-52130_Cap 14.0 GPH Pump capacity at 100% speed/stroke 

P-52140_Cap 14.0 GPH Pump capacity at 100% speed/stroke 

P-52150_Cap 14.0 GPH Pump capacity at 100% speed/stroke 

P-52120_Inlk_On 1.5 mgd Pump Start interlock setpoint 

P-52120_Inlk_Off 1.0 mgd 
Pump Stop on low flow interlock 

setpoint 

P-52130_Inlk_On 1.5 mgd Pump Start interlock setpoint 

P-52130_Inlk_Off 1.0 mgd 
Pump Stop on low flow interlock 

setpoint 
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P-52140_Inlk_On 1.5 mgd Pump Start interlock setpoint 

P-52140_Inlk_Off 1.0 mgd 
Pump Stop on low flow interlock 

setpoint 

P-52150_Inlk_On 1.5 mgd Pump Start interlock setpoint 

P-52150_Inlk_Off 1.0 mgd 
Pump Stop on low flow interlock 

setpoint 

LI-51111_Inlk_LALL 2.0 % Low-Low level interlock setpoint. 

9. The operator shall select one of the two following control strategies for calculating 

the Sodium Hydroxide dosing pump speed for raw water flow to each Train. 

a. Strategy 1 – Flow Proportional Control  

The duty Sodium Hydroxide dosing pump speed for raw water to Train “A”  

shall be calculated using the following equation and variables from the data 

table CS-521.1.1 above: 

Pump speed (%) = [(NaOH_A_Dose * Convert * FI-10111)/(Concen * 

Density * P-511x0_Cap * 24] * 100, ( x = 2,3) 

The duty Sodium Hydroxide dosing pump speed for raw water to Train “B” 

shall be calculated using the following equation and variables from the data 

table CS-521.1.1 above: 

Pump speed (%) = [(NaOH_B_Dose * Convert * FI-10112)/(Concen * 

Density * P-511x0_Cap * 24] * 100, ( x = 4,5) 

b. Strategy 2 - Flow Proportional Control with Feedback trim 

The duty Sodium Hydroxide dosing pump speed for raw water to Train “A” 

shall be calculated using the following equation and variables from the data 

table CS-521.1.1 above: 

 
Pump speed (%) = [(NaOH_A_Dose +/- TrimSignal) * Convert * FI-
10111)/(Concen * Density * P-511x0_Cap * 24] * 100, ( x = 2,3) 

Where TrimSignal is determined as follows: 

TrimSignal = (% _Output of AIC-10322) * (AIC-10322_TrLimHi – AIC-

10322_TrLimLo) 

The duty Sodium Hydroxide dosing pump speed for raw water to Train “B” 

shall be calculated using the following equation and variables from the data 

table CS-521.1.1 above: 
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Pump speed (%) = [(NaOH_B_Dose +/- TrimSignal) * Convert * FI-

10112)/(Concen * Density * P-511x0_Cap * 24] * 100, ( x = 4,5) 

Where TrimSignal is determined as follows: 

TrimSignal = (% _Output of AIC-10342) * (AIC-10342_TrLimHi – AIC-

10342_TrLimLo) 

E. Alarms 

1. When strategy 2 is selected, the system shall generate a Train “A” or Train “B” trim 

alarm  if the TrimSignal >= AIC-103x2_TrLimHi ( x = 2,4) or if the TrimSignal <= 

AIC-103x2_TrLimLo ( x = 2,4) for a pre-determined length of time (Initally 5 

Minutes- adjustable) indicating that the operator set flow proportional dose is not 

sufficient to achieve the desired setpoint. 

2. The system shall generate a Train “A” or Train “B” dosing alarm if the calculated 

dosing pump speed is <= 10% (adjustable) or >= 90% (adjustable) to notify the 

operator that the pump is approaching the limits of it’s operation. 

F. Programmed Interlocks 

1. The system shall stop all Sodium Hydroxide raw water dosing pumps on LI-52111  

<= LI-52111_Inlk_LALL indicating a low-low level condition in the Sodium 

Hydroxide Day tank 1. 

2. The Train “A” duty Sodium Hydroxide dosing pump (P-51120 or P-51130) shall be 

called to run whenever the Train “A” raw water flow rate (FI-10111) indicates a flow 

rate greater or equal to P-521x0_Inlk_on ( x = 2,3) 

3. The Train “A” duty Sodium Hydroxide dosing pump (P-51120 or P-51130) shall be 

stopped whenever the Train “A” raw water flow rate (FI-10111) indicates a flow 

rate less than or equal to P-521x0_Inlk_Off ( x = 2,3) or indication of Sodium 

Hydroxide overfeed condition indicated by AAHH-10322. 

4. The Train “B” duty Sodium Hydroxide dosing pump (P-52140 or P-52150) shall be 

called to run whenever the Train “A” raw water flow rate (FI-10112) indicates a flow 

rate greater or equal to P-521x0_Inlk_on ( x = 4,5) 

5. The Train “B” duty Sodium Hydroxide dosing pump (P-51140 or P-51150) shall be 

stopped whenever the Train “A” raw water flow rate (FI-10112) indicates a flow 

rate less than or equal to P-521x0_Inlk_Off ( x = 4,5) or indication of Sodium 

Hydroxide overfeed condition indicated by AAHH-10342. 
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5.28 CS-521.2 SODIUM HYDROXIDE TO FILTERED WATER DISCHARGE DOSING PUMP 

CONTROL  

A. Reference Drawings: I-2123, I-2032 

 

B. Process Overview 

Sodium Hydroxide is added to the associated filtered water train by positive 

displacement pumps supplied from the Sodium Hydroxide Day tank 2.   The amount of 

Sodium Hydroxide to be added to a filtered water train is proportional to the calculated 

flow rate of water from the filtered water train. 

 

Two pumps (P-52160 and P-52170) are dedicated to Filtered Water Train “A” and two 

pumps (P-52180, P-52190) are dedicated to Filtered Water Train “B”. 

C. Manual Control Operation 

Using the spring return HOR switch on the local pump control panel (LCP-521x0, x = 

6,7,8,9), the operator shall manually start the desired Sodium Hydroxide dosing pump by 

holding the switch in the “Hand” position and setting the required pump speed.  When 

the operator releases the HOR switch, the pump shall stop. 

D. Remote Control Operation 

1. The operator may designate either of the Sodium Hydroxide dosing pumps per 

channel to be unavailable for service by placing the HOR switch on the local pump 

control panel (LCP-521x0, x = 6,7,8,9), into the HAND or OFF position. Only 

pumps in with the HOR switch in the REMOTE position shall be subject to remote 

operation. 

2. With the HOR switch in the REMOTE position, the PLC may close a dry contact to 

command the pump to run. 

3. From the system HMI, the operator shall select one of the pumps (P-52160 or P-

52170) for Filtered Water train “A” as the duty and the other becomes the standby 

pump. 

4. From the system HMI, the operator shall select one of the pumps (P-52180 or P-

52190) for Filtered Water train “B” as the duty and the other becomes the standby 

pump. 

5. If the duty pump fails to start or fails while in operation, that pump shall be stopped 

and the standby pump shall be started after a time delay (initially set to (1) minute). 

6.  The system shall ensure that only one pump shall operate at a time. 
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7. The system shall continuously calculate and display the actual dose (mg/L) on the 

SCADA HMI for each filtered water train using the capacity and speed of the 

currently operating pumps. 

8. The system shall allow operator entry of the following constants to be used for 

calculations of Sodium Hydroxide dosing to filtered water Trains “A” and “B”. 

Data Table CS-521.2.1 

Variable Value Units Description 

NaOH_A_Dose 3.6 mg/L 
Filtered water Train “A” Operator set 

Sodium Hydroxide dosage 

NaOH_B_Dose 3.6 mg/L 
Filtered water Train “B” Operator set 

Sodium Hydroxide dosage 

Convert 8.34 N/A 
Conversion constant for mg/L to 

lb/Gal 

FI-4000x, (x=1,2) 
Real 

Time 
mgd 

Calculated Net Filtered Water flow 

from Train A/B (x=1,2) 

NaOH_Concen 50 % Concentration of Sodium Hydroxide 

NaOH_Density 6.4 Lb/Gal Bulk Density of Sodium Hydroxide 

AIC-43072_TrLimHi 5.0  mg/L Trim Limit High Clamp 

AIC-43072_TrLimLo 0.0  mg/L Trim Limit Low Clamp 

AIC-43072_Sp 7.5 pH Train “A” pH trim feedback setpoint 

P-52160_Cap 14.0 GPH Pump capacity at 100% speed/stroke 

P-52170_Cap 14.0 GPH Pump capacity at 100% speed/stroke 

P-52180_Cap 14.0 GPH Pump capacity at 100% speed/stroke 

P-52190_Cap 14.0 GPH Pump capacity at 100% speed/stroke 

P-52160_Inlk_On 1.5 mgd Pump Start interlock setpoint 

P-52160_Inlk_Off 1.0 mgd 
Pump Stop on low flow interlock 

setpoint 

P-52170_Inlk_On 1.5 mgd Pump Start interlock setpoint 

P-52170_Inlk_Off 1.0 mgd 
Pump Stop on low flow interlock 

setpoint 

P-52180_Inlk_On 1.5 mgd Pump Start interlock setpoint 

P-52180_Inlk_Off 1.0 mgd 
Pump Stop on low flow interlock 

setpoint 
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P-52190_Inlk_On 1.5 mgd Pump Start interlock setpoint 

P-52190_Inlk_Off 1.0 mgd 
Pump Stop on low flow interlock 

setpoint 

LI-51117_Inlk_LALL 2.0 % Low-Low level interlock setpoint. 

9. The operator shall select one of the two following control strategies for calculating 

the Sodium Hydroxide dosing pump speed for raw water flow to each Train. 

a. Strategy 1 – Flow Proportional Control  

The duty Sodium Hydroxide dosing pump speed for filtered water from Train 

“A” shall be calculated using the following equation and variables from the 

data table CS-521.2.1 above: 

Pump speed (%) = [(NaOH_A_Dose * Convert * FI-40001)/(Concen * 

Density * P-511x0_Cap * 24] * 100, ( x = 6,7) 

The duty Sodium Hydroxide dosing pump speed for filtered water from Train 

“B” shall be calculated using the following equation and variables from the 

data table CS-521.2.1 above: 

Pump speed (%) = [(NaOH_B_Dose * Convert * FI-40002)/(Concen * 

Density * P-511x0_Cap * 24] * 100, ( x = 8,9) 

b. Strategy 2 - Flow Proportional Control with Feedback trim 

The duty Sodium Hydroxide dosing pump speed for filtered water from Train 

“A” shall be calculated using the following equation and variables from the 

data table CS-521.2.1 above: 

 
Pump speed (%) = [(NaOH_A_Dose +/- TrimSignal) * Convert * FI-
40001)/(Concen * Density * P-511x0_Cap * 24] * 100, ( x = 6,7) 

The duty Sodium Hydroxide dosing pump speed for filtered water from Train 

“B” shall be calculated using the following equation and variables from the 

data table CS-521.2.1 above: 

Pump speed (%) = [(NaOH_B_Dose +/- TrimSignal) * Convert * FI-

40002)/(Concen * Density * P-511x0_Cap * 24] * 100, ( x = 8,9) 

Where TrimSignal is determined as follows: 

TrimSignal = (% _Output of AIC-43072) * (AIC-43072_TrLimHi -AIC-

43072_TrLimLo) 
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E. Alarms 

1. When strategy 2 is selected, the system shall generate a Filtered water trim alarm 

if the TrimSignal >= AIC-43072_TrLimHi or if the TrimSignal <= AIC-

43072_TrLimLo for a pre-determined length of time (Initally 5 Minutes- adjustable) 

indicating that the operator set flow proportional dose is not sufficient to achieve 

the desired setpoint. 

2. The system shall generate a Train “A” or Train “B” dosing alarm if the calculated 

dosing pump speed is <= 10% (adjustable) or >= 90% (adjustable) to notify the 

operator that the pump is approaching the limits of its operation. 

F. Programmed Interlocks 

1. The system shall stop all Sodium Hydroxide filtered water dosing pumps on LI-

52117 <= LI-52117_Inlk_LALL indicating a low-low level condition in the Sodium 

Hydroxide Day tank 2. 

2. The Train “A” duty Sodium Hydroxide dosing pump (P-52120 or P-52130) shall be 

called to run whenever the Train “A” filtered water flow rate (FI-40001) indicates a 

flow rate greater or equal to P-521x0_Inlk_on ( x = 6,7) 

3. The Train “A” duty Sodium Hydroxide dosing pump (P-52160 or P-52170) shall be 

stopped whenever the Train “A” filtered water flow rate (FI-40001) indicates a flow 

rate less than or equal to P-521x0_Inlk_Off ( x = 6,7) or indication of Sodium 

Hydroxide overfeed condition indicated by AAHH-43072. 

4. The system shall stop Sodium Hydroxide dosing pumps P-52160 and P-52170 on 

indication of low flow interlock condition in filtered water train “A” as indicated by 

FALL-40001 or indication of Sodium Hydroxide overfeed condition indicated by 

AAHH-43072. 

5. The Train “B” duty Sodium Hydroxide dosing pump (P-52180 or P-52190) shall be 

called to run whenever the Train “B” filtered water flow rate (FI-40002) indicates a 

flow rate greater or equal to P-521x0_Inlk_on ( x = 8,9) 

6. The Train “B” duty Sodium Hydroxide dosing pump (P-52180 or P-52190) shall be 

stopped whenever the Train “A” filtered water flow rate (FI-40002) indicates a flow 

rate less than or equal to P-521x0_Inlk_Off ( x = 8,9) or indication of Sodium 

Hydroxide overfeed condition indicated by AAHH-43072. 
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5.29 CS-530.1 PHOSPHORIC ACID BULK TANK CONTROL 

A. Reference Drawings: I-2130 

 

B. Process Overview 

The transfer of Phosphoric Acid from delivery truck into the bulk tanks is a manual 

operation.  The field operator is provided with various tank level indications and alarms 

at the truck unloading station to assist with this operation. 

 

C. Control Interface 

1. Local control shall be from the face of the local control station (LCS-53000) and 

the delivery truck. 

D. Controlled Operation 

1. Hardwired Interlocks 

a. No hardwired interlocks are provided. 

2. Local control 

a. The operator shall confirm that the selected bulk tank level is low enough to 

accept the transfer.  The local control panel displays the current level (LI-

53010, 53020) in all bulk tanks for the operator’s information. 

b. The operator shall confirm that the delivery truck system is properly 

connected to the appropriate bulk tank fill connection. 

c. The operator opens the manual fill valve to the selected bulk tank and begins 

transferring Phosphoric Acid from the truck to the bulk tank. 

d. With the transfer completed, the operator closes the manual fill valve and 

secures the delivery truck system. 

e. The operator may press the “TEST” pushbutton on the face of the local 

panel to momentarily illuminate the alarm lights and sound the alarm horn. 

3. Remote control. 

a. The SCADA system monitors the operation and receives high level alarms 

but exercises no control functions. 

4. Alarms 
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a. On high level conditions in any bulk tank as indicated by the high level switch 

(LSH-530x2 where x=1,2), the level alarm (LAH-530x2 where x=1,2) on the 

local control station (LCS-53000)  shall illuminate, the alarm beacon shall 

begin operation and the audible horn shall sound.   The operator may 

acknowledge the alarm by pressing the local acknowledge pushbutton.   If 

the level has fallen below the alarm point, the light and alarm shall 

extinguish.  If the level is still high, the audible horn shall silence but the light 

and alarm condition shall persist. 

b. On high level condition in the chemical room sump as indicated by LSH-

53101, the level alarm LAH-53101 on the local control station (LCS-53000) 

shall illuminate, the alarm beacon shall begin operation and the audible horn 

shall sound to notify the unloading operator that there is a potential spill in 

the chemical storage room.  The operator is expected to terminate the 

transfer of chemicals until the condition in the room is determined and 

remedied. The operator may acknowledge the alarm and silence the horn by 

pressing the local acknowledge pushbutton.   If the level has fallen below the 

alarm point, the light and alarm shall extinguish.  

c. The system shall periodically monitor the level in the bulk tank and alarm to 

notify the operator if the level in the tank decreases by more than 1 foot 

(adjustable) within a time period of 1 minute (adjustable). 
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5.30 CS-530.2 PHOSPHORIC ACID TRANSFER PUMP CONTROL 

A. Reference Drawings: I-2130, I-2132 

 

B. Process Overview 

The transfer of Phosphoric Acid from bulk tanks to the day tank is manually controlled by 

the operator from the local control panel in the room. 

 

C. Control Interface 

1. Local control shall be from the face of the local control cabinet. 

2. Remote-Auto/Manual control is not available for this operation. 

D. Controlled Operation 

1. Hardwired Interlocks 

a. Upon sensing a high level condition in the day tank, the high level switch 

(LSH-53112) in the day tank shall stop the operation of both transfer pumps 

until the level falls below the interlock point.   The interlock setpoint shall be 

initially set at 98% level. 

2. Local control 

a. The operator shall confirm that the day tank level is low and that a transfer 

from the bulk storage tank is required.    

b. The operator shall confirm that the valve on the suction of the selected 

transfer pump is open, and the bulk tank contains sufficient material to 

complete the transfer. 

c. The operator opens the valve on the discharge of the selected transfer pump 

to the day tank. 

d. The operator presses the spring return “START/STOP” pushbutton on the 

associated local control panel to run the transfer pump.  When the operator 

releases the pushbutton, the transfer pump stops.  The operator must hold 

the START/STOP pushbutton for the transfer pump to run. The operator 

monitors the level in the day tank T-53110 during the transfer. 

e. While the transfer pump is running the PLC shall display the running 

condition on the SCADA HMI screen. 
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f. With the transfer completed, the operator closes the manual valve on the 

discharge of the transfer transfer pump. 

3. Remote control. 

a. The PLC shall monitor the level in the day tank LI-53111 and alarm to the 

SCADA HMI screen on high level conditions but shall exercise no control 

actions. 

4. Alarms 

a. In the event of a transfer pump failure, the PLC shall receive a “FAULT” 

alarm that shall display on the SCADA HMI screen.   After investigation and 

clearing the alarm condition, the FAULT alarm may be reset from the 

SCADA HMI screen. 
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5.31 CS-531.1 PHOSPHORIC ACID DOSING PUMP CONTROL TO FILTERED WATER 

TRAIN 

A. Reference Drawings: I-2132, I-2032 

 

B. Process Overview 

 

Phosphoric Acid is added to the associated filtered water train by positive displacement 

pumps supplied from the Phosphoric Acid Day tank.   The amount of Phosphoric Acid to 

be added to a filtered water train is proportional to the calculated flow rate of water in the 

filtered water train. 

 

Two pumps (P-53120 and P-53120) are dedicated to Filtered Water Train “A” and two 

pumps (P-53130, P-53140) are dedicated to Filtered Water Train “B”. 

 

C. Manual Control Operation 

Using the spring return HOR switch on the local pump control panel (LCP-531x0, x = 

2,3,4,5), the operator shall manually start the desired Phosphoric Acid dosing pump by 

holding the switch in the “Hand” position and setting the required pump speed.  When 

the operator releases the HOR switch, the pump shall stop. 

D. Remote Control Operation 

1. The operator may designate either of the Phosphoric Acid dosing pumps per 

channel to be unavailable for service by placing the HOR switch on the local pump 

control panel (LCP-531x0, x = 2,3), into the HAND or OFF position. Only pumps in 

with the HOR switch in the REMOTE position shall be subject to remote operation. 

2. With the HOR switch in the REMOTE position, the PLC may close a dry contact to 

command the pump to run. 

3. From the system HMI, the operator shall select one of the pumps (P-53120 or P-

53130) for Filtered Water train “A” as the duty and the other becomes the standby 

pump. 

4. From the system HMI, the operator shall select one of the pumps (P-53140 or P-

53150) for Filtered Water train “B” as the duty and the other becomes the standby 

pump. 

5. If the duty pump fails to start of fails while in operation, that pump shall be stopped 

and the standby pump shall be started after a time delay (initially set to (1) minute). 
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6. The system shall ensure that only one pump shall operate at a time in remote 

mode. 

7. The system shall continuously calculate and display the actual dose (mg/L) on the 

SCADA HMI for each filtered water train using the capacity and speed of the 

currently operating pumps. 

8. The system shall allow operator entry of the following constants to be used for 

calculations of Phosphoric Acid dosing to filtered water Trains “A” and “B”. 

Data Table CS-531.1.1 

Variable Value Units Description 

H3PO4_A_Dose 2.5 mg/L 
Filtered water Train “A” Operator set 

Phosphoric Acid dosage 

H3PO4_B_Dose 2.5 mg/L 
Filtered water Train “B” Operator set 

Phosphoric Acid dosage 

Convert 8.34 N/A 
Conversion constant for mg/L to 

lb/Gal 

FI-4000x, (x=1,2) 
Real 

Time 
mgd 

Calculated Net Filtered Water flow 

from Train A/B (x=1,2) 

H3PO4_Concen 75.0 % Concentration of Phosphoric Acid 

H3PO4_Density 9.8 Lb/Gal Bulk Density of Phosphoric Acid 

P-53120_Cap 7.0 GPH Pump capacity at 100% speed/stroke 

P-53130_Cap 7.0 GPH Pump capacity at 100% speed/stroke 

P-53140_Cap 7.0 GPH Pump capacity at 100% speed/stroke 

P-53150_Cap 7.0 GPH Pump capacity at 100% speed/stroke 

P-53120_Inlk_On 1.5 mgd Pump Start interlock setpoint 

P-53120_Inlk_Off 1.0 mgd 
Pump Stop on low flow interlock 

setpoint 

P-53130_Inlk_On 1.5 mgd Pump Start interlock setpoint 

P-53130_Inlk_Off 1.0 mgd 
Pump Stop on low flow interlock 

setpoint 

P-53140_Inlk_On 1.5 mgd Pump Start interlock setpoint 

P-53140_Inlk_Off 1.0 mgd 
Pump Stop on low flow interlock 

setpoint 

P-53150_Inlk_On 1.5 mgd Pump Start interlock setpoint 
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P-53150_Inlk_Off 1.0 mgd 
Pump Stop on low flow interlock 

setpoint 

LI-53111_Inlk_LALL 2.0 % Low-Low level interlock setpoint. 

9. The system shall calculate the Phosphoric Acid dosing pump speed for filtered 

water flow to each Train as follows: 

The duty Phosphoric Acid dosing pump speed for filtered water from Train 

“A” shall be calculated using the following equation and variables from the 

data table CS-531.1.1 above: 

Pump speed (%) = [(H3PO4_A_Dose * Convert * FI-40001)/(Concen * 

Density * P-531x0_Cap * 24] * 100, ( x = 2,3) 

The duty Phosphoric Acid dosing pump speed for filtered water from Train 

“B” shall be calculated using the following equation and variables from the 

data table CS-531.1.1 above: 

Pump speed (%) = [(H3PO4_B_Dose * Convert * FI-40002)/(Concen * 

Density * P-531x0_Cap * 24] * 100, ( x = 4,5) 

E. Alarms 

1. The system shall generate a Train “A” or Train “B” Phorphoric Acid dosing alarm if 

the calculated dosing pump speed is <= 10% (adjustable) or >= 90% (adjustable) 

to notify the operator that the pump is approaching the limits of its operation. 

F. Programmed Interlocks 

1. The system shall stop all Phosphoric Acid filtered water dosing pumps on LI-53111 

<= LI-53111_Inlk_LALL indicating a low-low level condition in the Phosphoric Acid 

Day tank. 

2. The Train “A” duty Phosphoric Acid dosing pump (P-53120 or P-53130) shall be 

called to run whenever the Train “A” filtered water flow rate (FI-40001) indicates a 

flow rate greater or equal to P-531x0_Inlk_on ( x = 2,3) 

3. The Train “A” duty Phosphoric Acid dosing pump (P-53120 or P-53130) shall be 

stopped whenever the Train “A” filtered water flow rate (FI-40001) indicates a flow 

rate less than or equal to P-531x0_Inlk_Off ( x = 2,3) 

4. The Train “B” duty Phosphoric Acid dosing pump (P-53140 or P-53150) shall be 

called to run whenever the Train “B” filtered water flow rate (FI-40002) indicates a 

flow rate greater or equal to P-531x0_Inlk_on ( x = 4,5) 
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5. The Train “B” duty Phosphoric Acid dosing pump (P-53140 or P-53150) shall be 

stopped whenever the Train “B” filtered water flow rate (FI-40002) indicates a flow 

rate less than or equal to P-531x0_Inlk_Off ( x = 4,5) 

  

La
st

 M
od

ifi
ed

: 0
2/

28
/2

02
4 

at
 1

0:
41

A
M

 E
S

T



 

 

90398-004/February 2024 40 61 96-163  Process Control Descriptions 

 

5.32 CS-540.1 SODIUM HYPOCHLORITE BULK TANK CONTROL 

A. Reference Drawings: I-2140 

 

B. Process Overview 

The transfer of Sodium Hypochlorite from delivery truck into the bulk tanks is a manual 

operation.  The field operator is provided with various tank level indications and alarms 

at the truck unloading station to assist with this operation. 

 

C. Control Interface 

1. Local control shall be from the face of the local control station (LCS-54000) and 

the delivery truck. 

D. Controlled Operation 

1. Hardwired Interlocks 

a. No hardwired interlocks are provided. 

2. Local control 

a. The operator shall confirm that the selected bulk tank level is low enough to 

accept the transfer.  The local control station displays the current level (LI-

54010, LI-54020, LI-54030, LI-54040) in all bulk tanks for the operator’s 

information. 

b. The operator shall confirm that the delivery truck system is properly 

connected to the appropriate bulk tank fill connection. 

c. The operator opens the manual fill valve to the selected bulk tank and begins 

transferring Sodium Hypochlorite from the truck to the bulk tank. 

d. With the transfer completed, the operator closes the manual fill valve and 

secures the delivery truck system. 

e. The operator may press the “TEST” pushbutton on the face of the local 

panel to momentarily illuminate the alarm lights and sound the alarm horn. 

3. Remote control. 

a. The SCADA system monitors the operation and receives high level alarms 

but exercises no control functions. 

4. Alarms 
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a. On high level conditions in any bulk tank as indicated by the high level switch 

(LSH-540x2 where x=1,2,3,4), the level alarm (LAH-540x2 where x=1,2,3,4) 

on the local control station (LCS-54000)  shall illuminate, the alarm beacon 

shall begin operation and the audible horn shall sound.   The operator may 

acknowledge the alarm by pressing the local acknowledge pushbutton.   If 

the level has fallen below the alarm point, the light and alarm shall 

extinguish.  If the level is still high, the audible horn shall silence but the light 

and alarm condition shall persist. 

b. On high level condition in the chemical room sump as indicated by LSH-

54101, the level alarm LAH-54101 on the local control station (LCS-54000)  

shall illuminate, the alarm beacon shall begin operation and the audible horn 

shall sound to notify the unloading operator that there is a potential spill in 

the chemical storage room.  The operator is expected to terminate the 

transfer of chemicals until the condition in the room is determined and 

remedied. The operator may acknowledge the alarm and silence the horn by 

pressing the local acknowledge pushbutton.   If the level has fallen below the 

alarm point, the light and alarm shall extinguish.   

c. The system shall periodically monitor the level in the bulk tank and alarm to 

notify the operator if the level in the tank decreases by more than 1 foot 

(adjustable) within a time period of 1 minute (adjustable). 
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5.33 CS-540.2 SODIUM HYPOCHLORITE TRANSFER PUMP CONTROL 

A. Reference Drawings: I-2140, I-2142 

 

B. Process Overview 

The transfer of Sodium Hypochlorite from bulk tanks to the day tank is manually 

controlled by the operator from the local control panel in the room. 

 

C. Control Interface 

1. Local control shall be from the face of the local control cabinet. 

2. Remote-Auto/Manual control is not available for this operation. 

D. Controlled Operation 

1. Hardwired Interlocks 

a. Upon sensing a high level condition in the day tank, the high level switch 

(LSH-54112) in the day tank shall stop the operation of both transfer pumps 

until the level falls below the interlock point.   The interlock setpoint shall be 

initially set at 98% level. 

2. Local control 

a. The operator shall confirm that the day tank level is low and that a transfer 

from the bulk storage tank is required.    

b. The operator shall confirm that the valve on the suction of the selected 

transfer pump is open, and the bulk tank contains sufficient material to 

complete the transfer. 

c. The operator opens the valve on the discharge of the selected transfer pump 

to the day tank. 

d. The operator presses the spring return “START/STOP” pushbutton on the 

associated local control panel to run the transfer pump.  When the operator 

releases the pushbutton, the transfer pump stops.  The operator must hold 

the START/STOP pushbutton for the transfer pump to run. The operator 

monitors the level in the day tank T-54110 during the transfer. 

e. While the transfer pump is running the PLC shall display the running 

condition on the SCADA HMI screen. 
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f. With the transfer completed, the operator closes the manual valve on the 

discharge of the transfer pump. 

3. Remote control. 

a. The PLC shall monitor the level in the day tank LI-54111 and alarm to the 

SCADA HMI screen on high level conditions but shall exercise no control 

actions. 

4. Alarms 

a. In the event of a transfer pump failure, the PLC shall receive a “FAULT” 

alarm that shall display on the SCADA HMI screen.   After investigation and 

clearing the alarm condition, the FAULT alarm may be reset from the 

SCADA HMI screen. 
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5.34 CS-541.1 SODIUM HYPOCHLORITE DOSING PUMP CONTROL TO FILTERED 

WATER TRAIN 

A. Reference Drawings: I-2140, I-2032 

 

B. Process Overview 

Sodium Hypochlorite is added to the associated filtered water train by positive 

displacement pumps supplied from the Sodium Hypochlorite Day tank.   The amount of 

Sodium Hypochlorite to be added to a filtered water train is proportional to the calculated 

flow rate of water in the filtered water train “A” or “B”. 

 

Two pumps (P-54120 and P-54130) are dedicated to Filtered Water Train “A” and two 

pumps (P-54140, P-54150) are dedicated to Filtered Water Train “B”. 

C. Manual Control Operation 

Using the spring return HOR switch on the local pump control panel (LCP-541x0, x = 

2,3,4,5), the operator shall manually start the desired Sodium Hypochlorite dosing pump 

by holding the switch in the “Hand” position and setting the required pump speed.  When 

the operator releases the HOR switch, the pump shall stop. 

D. Remote Control Operation 

1. The operator may designate either of the Sodium Hypochlorite dosing pumps per 

channel to be unavailable for service by placing the HOR switch on the local pump 

control panel (LCP-541x0, x = 2,3,4,5), into the HAND or OFF position. Only 

pumps in with the HOR switch in the REMOTE position shall be subject to remote 

operation.  

2. With the HOR switch in the REMOTE position, the PLC may close a dry contact to 

command the pump to run. 

3. From the system HMI, the operator shall select one of the pumps (P-54120 or P-

54130) for Filtered Water train “A” as the duty and the other becomes the standby 

pump. 

4. From the system HMI, the operator shall select one of the pumps (P-54140 or P-

54150) for Filtered Water train “B” as the duty and the other becomes the standby 

pumps. 

5. If the duty pump fails to start of fails while in operation, that pump shall be stopped 

and the standby pump shall be started after a time delay (initially set to (1) minute). 

6. The system shall ensure that only one pump shall operate at a time in remote 

mode. 
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7. The system shall continuously calculate and display the actual dose (mg/L) on the 

SCADA HMI for each filtered water train using the capacity and speed of the 

currently operating pumps. 

8. The system shall allow operator entry of the following constants to be used for 

calculations of Sodium Hypochlorite dosing to filtered water Trains “A” and “B”. 

Data Table CS-541.1.1 

Variable Value Units Description 

NaOCL_A_Dose 1.5 mg/L 
Filtered water Train “A” Operator set 

Sodium Hypochlorite dosage 

HaOCL_B_Dose 1.5 mg/L 
Filtered water Train “B” Operator set 

Sodium Hypochlorite dosage 

Convert 8.34 N/A Conversion constant for mg/L to lb/Gal 

FI-4000x, (x=1,2) 
Real 

Time 
mgd 

Calculated Net Filtered Water flow 

from Train A/B (x=1,2) 

NaOCL_Concen 75.0 % Concentration of Sodium Hypochlorite 

NaOCL_Density 9.8 Lb/Gal Bulk Density of Sodium Hypochlorite 

P-54120_Cap 7.0 GPH Pump capacity at 100% speed/stroke 

P-54130_Cap 7.0 GPH Pump capacity at 100% speed/stroke 

P-54140_Cap 7.0 GPH Pump capacity at 100% speed/stroke 

P-54150_Cap 7.0 GPH Pump capacity at 100% speed/stroke 

P-54120_Inlk_On 1.5 mgd Pump Start interlock setpoint 

P-54120_Inlk_Off 1.0 mgd 
Pump Stop on low flow interlock 

setpoint 

P-54130_Inlk_On 1.5 mgd Pump Start interlock setpoint 

P-54130_Inlk_Off 1.0 mgd 
Pump Stop on low flow interlock 

setpoint 

P-54140_Inlk_On 1.5 mgd Pump Start interlock setpoint 

P-54140_Inlk_Off 1.0 mgd 
Pump Stop on low flow interlock 

setpoint 

P-54150_Inlk_On 1.5 mgd Pump Start interlock setpoint 

P-54150_Inlk_Off 1.0 mgd 
Pump Stop on low flow interlock 

setpoint 

LI-54111_Inlk_LALL 2.0 % Low-Low level interlock setpoint. 
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9. The system shall calculate the Sodium Hypochlorite dosing pump speed for filtered 

water flow to each Train as follows: 

The duty Sodium Hypochlorite dosing pump speed for filtered water from 

Train “A” shall be calculated using the following equation and variables from 

the data table CS-541.1.1 above: 

Pump speed (%) = [(NaOCL_A_Dose * Convert * FI-40001)/(Concen * 

Density * P-541x0_Cap * 24] * 100, ( x = 2,3) 

The duty Sodium Hypochlorite dosing pump speed for filtered water from 

Train “B” shall be calculated using the following equation and variables from 

the data table CS-541.1.1 above: 

Pump speed (%) = [(NaOCL_B_Dose * Convert * FI-40002)/(Concen * 

Density * P-541x0_Cap * 24] * 100, ( x = 4,5) 

E. Alarms 

1. The system shall generate a Train “A” or Train “B” Sodium Hypochlorite dosing 

alarm if the calculated dosing pump speed is <= 10% (adjustable) or >= 90% 

(adjustable) to notify the operator that the pump is approaching the limits of its 

operation. 

F. Programmed Interlocks 

1. The system shall stop all Sodium Hypochlorite filtered water dosing pumps on LI-

54111 <= LI-54111_Inlk_LALL indicating a low-low level condition in the Sodium 

Hypochlorite Day tank. 

2. The Train “A” duty Sodium Hypochlorite dosing pump (P-54120 or P-54130) shall 

be called to run whenever the Train “A” filtered water flow rate (FI-40001) indicates 

a flow rate greater or equal to P-541x0_Inlk_on ( x = 2,3) 

3. The Train “A” duty Sodium Hypochlorite dosing pump (P-54120 or P-54130) shall 

be stopped whenever the Train “A” filtered water flow rate (FI-40001) indicates a 

flow rate less than or equal to P-541x0_Inlk_Off ( x = 2,3) 

4. The Train “B” duty Sodium Hypochlorite dosing pump (P-54140 or P-54150) shall 

be called to run whenever the Train “B” filtered water flow rate (FI-40002) indicates 

a flow rate greater or equal to P-541x0_Inlk_on ( x = 4,5) 

5. The Train “B” duty Sodium Hypochlorite dosing pump (P-54140 or P-54150) shall 

be stopped whenever the Train “B” filtered water flow rate (FI-40002) indicates a 

flow rate less than or equal to P-541x0_Inlk_Off ( x = 4,5) 
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5.35 CS-551.1 FILTER AID POLYMER DOSING PUMP CONTROL 

A. Reference Drawings: I-2152, I-2020 

 

B. Process Overview 

Filter aid polymer is delivered in chemical totes which serve as both bulk storage and the 

day tank.  The filter aid polymer is added to the system at the clarified water channel 

ahead of the filter trains by mixing skids with positive displacement pumps supplied from 

the Filter aid totes.   The amount of Filter aid polymer to be added at any time is 

proportional to the total flow rate of water flowing through the associated filter train.  

Manual Control Operation 

Using the spring return HOR switch on the local pump control panel (LCP-551x0, x = 

2,3), the operator shall manually start the desired Filter Aid Polymer dosing pump by 

holding the switch in the “Hand” position and setting the required pump speed.  When 

the operator releases the HOR switch, the pump shall stop. 

C. Remote Control Operation 

1. The operator may designate either of the Filter aid polymer dosing pumps to be 

unavailable for service by placing the HOR switch on the local pump control panel 

(LCP-551x0, x = 2,3), into the HAND or OFF position. Only pumps in with the HOR 

switch in the REMOTE position shall be subject to remote operation. 

2. With the HOR switch in the REMOTE position, the PLC may close a dry contact to 

command the pump to run. 

3. The system shall allow operator entry of the following constants to be used for 

calculations of Filter Aid Polymer dosing to filter Trains “A” and “B”. 

Data Table CS-551.1.1 

Variable Value Units Description 

FPOL_A_Dose 0.22 mg/L 
Filtered water Train “A” Operator set 

Filter Aid Polymer dosage 

FPOL_B_Dose 0.22 mg/L 
Filtered water Train “B” Operator set 

Filter Aid Polymer dosage 

Convert 8.34 N/A Conversion constant for mg/L to lb/Gal 

FQI-4000x, (x=1,2) 
Real 

Time 
mgd 

Calculated Gross Filtered Water flow 

from Train A/B (x=1,2) 

FPOL_Concen 29.0 % Concentration of Filter Aid Polymer 

FPOL_Density 2.6 Lb/Gal Bulk Density of Filter Aid Polymer 

P-55120_Cap 7.8 GPH Pump capacity at 100% speed/stroke 
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P-55130_Cap 7.8 GPH Pump capacity at 100% speed/stroke 

P-55120_Inlk_On 1.5 mgd Pump Start interlock setpoint 

P-55120_Inlk_Off 1.0 mgd 
Pump Stop on low flow interlock 

setpoint 

P-55130_Inlk_On 1.5 mgd Pump Start interlock setpoint 

P-55130_Inlk_Off 1.0 mgd 
Pump Stop on low flow interlock 

setpoint 

LI-55111_Inlk_LALL 2.0 % Low-Low level interlock setpoint. 

4. The system shall calculate the Filter Aid Polymer dosing pump speed for filtered 

water flow to each Train as follows: 

The Filter Aid Polymer dosing pump speed for filtered water from Train “A” 

shall be calculated using the following equation and variables from the data 

table CS-551.1.1 above: 

Pump speed (%) = [(FPOL_A_Dose * Convert * FQI-40001)/(Concen * 

Density * P-55120_Cap * 24] * 100 

The Filter Aid Polymer dosing pump speed for filtered water from Train “B” 

shall be calculated using the following equation and variables from the data 

table CS-551.1.1 above: 

Pump speed (%) = [(FPOL_B_Dose * Convert * FQI-40002)/(Concen * 

Density * P-55130_Cap * 24] * 100 

D. Alarms 

1. The system shall generate a Train “A” or Train “B” Filter Aid Polymer dosing alarm 

if the calculated dosing pump speed is <= 10% (adjustable) or >= 90% (adjustable) 

to notify the operator that the pump is approaching the limits of its operation. 

E. Programmed Interlocks 

1. The system shall stop all Filter Aid Polymer filtered water dosing pumps on (LI-

55111 <= LI_55111_Inlk_LALL) and (LI-55112 <= LI-55111_Inlk_LALL) indicating 

a low-low level in the Filter Aid Polymer Totes. 

2. The Train “A” Filter Aid Polymer dosing pump P-55120 shall be called to run 

whenever the Train “A” filtered water flow rate (FI-40001) indicates a flow rate 

greater or equal to P-551x0_Inlk_on. 
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3. The Train “A” Filter Aid Polymer dosing pump P-55120 shall be stopped whenever 

the Train “A” filtered water flow rate (FI-40001) indicates a flow rate less than or 

equal to P-55120_Inlk_Off. 

4. The Train “B” Filter Aid Polymer dosing pump P-55130 shall be called to run 

whenever the Train “B” filtered water flow rate (FI-40002) indicates a flow rate 

greater or equal to P-55130_Inlk_on. 

5. The Train “B” Filter Aid Polymer dosing pump P-55130 shall be stopped whenever 

the Train “B” filtered water flow rate (FI-40002) indicates a flow rate less than or 

equal to P-55130_Inlk_Off. 
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5.36 CS-560.1 COAGULANT POLYMER BULK TANK CONTROL 

A. Reference Drawings: I-2160, I-2162 

 

B. Process Overview 

The transfer of Coagulant Polymer from delivery truck into the bulk tanks is a manual 

operation.  The field operator is provided with various tank level indications and alarms 

at the truck unloading station to assist with this operation. 

C. Control Interface 

1. Local control shall be from the face of the local control station (LCS-56000) and 

the delivery truck. 

D. Controlled Operation 

1. Hardwired Interlocks 

a. No hardwired interlocks are provided. 

2. Local control 

a. The operator shall confirm that the selected bulk tank level is low enough to 

accept the transfer.  The local control station displays the current level (LI-

56010, 56020) in all bulk tanks for the operator’s information. 

b. The operator shall confirm that the delivery truck system is properly 

connected to the appropriate bulk tank fill connection. 

c. The operator opens the manual fill valve to the selected bulk tank and begins 

transferring Coagulant Polymer from the truck to the bulk tank. 

d. With the transfer completed, the operator closes the manual fill valve and 

secures the delivery truck system. 

e. The operator may press the “TEST” pushbutton on the face of the local 

panel to momentarily illuminate the alarm lights and sound the alarm horn. 

3. Remote control. 

a. The SCADA system monitors the operation and receives high level alarms 

but exercises no control functions. 

4. Alarms 

a. On high level conditions in any bulk tank as indicated by the high level switch 

(LSH-560x2 where x=1,2), the level alarm (LAH-560x2 where x=1,2) on the 
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local control station (LCS-56000) shall illuminate, the alarm beacon shall 

begin operation and the audible horn shall sound.   The operator may 

acknowledge the alarm by pressing the local acknowledge pushbutton.   If 

the level has fallen below the alarm point, the light and alarm shall 

extinguish.  If the level is still high, the audible horn shall silence but the light 

and alarm condition shall persist. 

b. On high level condition in the chemical room sump as indicated by LSH-

56101, the level alarm LAH-56101 on the local control station (LCS-56000) 

shall illuminate, the alarm beacon shall begin operation and the audible horn 

shall sound to notify the unloading operator that there is a potential spill in 

the chemical storage room.  The operator is expected to terminate the 

transfer of chemicals until the condition in the room is determined and 

remedied. The operator may acknowledge the alarm and silence the horn by 

pressing the local acknowledge pushbutton.   If the level has fallen below the 

alarm point, the light and alarm shall extinguish. 

c. The system shall periodically monitor the level in the bulk tank and alarm to 

notify the operator if the level in the tank decreases by more than 1 foot 

(adjustable) within a time period of 1 minute (adjustable). 
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5.37 CS-560.2 COAGULANT POLYMER TRANSFER PUMP CONTROL 

A. Reference Drawings: I-2160, I-2162 

 

B. Process Overview 

The transfer of Coagulant Polymer from bulk tanks to the day tank is manually controlled 

by the operator from the local control panel in the room. 

C. Control Interface 

1. Local control shall be from the face of the local control cabinet. 

2. Remote-Auto/Manual control is not available for this operation. 

D. Controlled Operation 

1. Hardwired Interlocks 

a. Upon sensing a high level condition in the day tank, the high level switch 

(LSH-56112) in the day tank shall stop the operation of both transfer pumps 

until the level falls below the interlock point.   The interlock setpoint shall be 

initially set at 98% level. 

2. Local control 

a. The operator shall confirm that the day tank level is low and that a transfer 

from the bulk storage tank is required.    

b. The operator shall confirm that the valve on the suction of the selected 

transfer pump is open, and the bulk tank contains sufficient material to 

complete the transfer. 

c. The operator opens the valve on the discharge of the selected transfer pump 

to the day tank. 

d. The operator presses the spring return “START/STOP” pushbutton on the 

associated local control panel to run the transfer pump.  When the operator 

releases the pushbutton, the transfer pump stops.  The operator must hold 

the START/STOP pushbutton for the transfer pump to run. The operator 

monitors the level in the day tank T-56110 during the transfer. 

e. While the transfer pump is running the PLC shall display the running 

condition on the SCADA HMI screen. 

f. With the transfer completed, the operator closes the manual valve on the 

discharge of the transfer pump. 
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3. Remote control. 

a. The PLC shall monitor the level in the day tank LI-56111 and alarm to the 

SCADA HMI screen on high level conditions but shall exercise no control 

actions. 

4. Alarms 

a. In the event of a transfer pump failure, the PLC shall receive a “FAULT” 

alarm that shall display on the SCADA HMI screen.   After investigation and 

clearing the alarm condition, the FAULT alarm may be reset from the 

SCADA HMI screen. 
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5.38 CS-561.1 COAGULANT POLYMER DOSING PUMP CONTROL 

A. Reference Drawings: I-2062, I-2012 

 

B. Process Overview 

Coagulant Polymer is added to the associated mixing channel by positive displacement 

pumps supplied from the Coagulant Polymer Day tank.   The amount of Coagulant 

Polymer to be added to a mixing channel is proportional to the calculated flow rate of 

water through the mixing channel. 

 

One pump P-56120 is dedicated to Mixing Channel “A” and one pump P-56130 is 

dedicated to Mixing Channel “B”. 

C. Manual Control Operation 

Using the spring return HOR switch on the local pump control panel (LCP-561x0, x = 

2,3), the operator shall manually start the desired Coagulant Polymer dosing pump by 

holding the switch in the “Hand” position and setting the required pump speed.  When 

the operator releases the HOR switch, the pump shall stop. 

D. Remote Control Operation 

1. The operator may designate either of the Coagulant Polymer dosing pumps per 

channel to be unavailable for service by placing the HOR switch on the local pump 

control panel (LCP-561x0, x = 2,3), into the HAND or OFF position. Only pumps in 

with the HOR switch in the REMOTE position shall be subject to remote operation. 

2. With the HOR switch in the REMOTE position, the PLC may close a dry contact to 

command the pump to run. 

3. The system shall allow operator entry of the following constants to be used for 

calculations of Coagulant Polymer dosing to Mixed water Channels “A” and “B”. 

Data Table CS-561.1.1 

Variable Value Units Description 

CPOL_A_Dose 1.0 mg/L 
Mixed water Channel “A” Operator set 

Coagulation Aid Polymer dosage 

CPOL_B_Dose 1.0 mg/L 
Mixed water Channel “B” Operator set 

Coagulation Aid Polymer dosage 

Convert 8.34 N/A 
Conversion constant for mg/L to 

lb/Gal 
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FI-1030x, (x=1,2) 
Real 

Time 
mgd 

Calculated Net Filtered Water flow 

through Mixed water Channel A/B 

(x=1,2) 

CPOL_Concen 50 % 
Concentration of Coagulation Aid 

Polymer 

CPOL_Density 4.62 Lb/Gal 
Bulk Density of Coagulation Aid 

Polymer 

P-56120_Cap 7.67 GPH Pump capacity at 100% speed/stroke 

P-56130_Cap 7.67 GPH Pump capacity at 100% speed/stroke 

P-56120_Inlk_On 1.5 mgd Pump Start interlock setpoint 

P-56120_Inlk_Off 1.0 mgd 
Pump Stop on low flow interlock 

setpoint 

P-56130_Inlk_On 1.5 mgd Pump Start interlock setpoint 

P-56130_Inlk_Off 1.0 mgd 
Pump Stop on low flow interlock 

setpoint 

LI-56111_Inlk_LALL 2.0 % Low-Low level interlock setpoint. 

4. The system shall calculate the Coagulant Polymer dosing pump speed for filtered 

water flow to each Train as follows: 

The Coagulant Polymer dosing pump speed for filtered water from Train “A” 

shall be calculated using the following equation and variables from the data 

table CS-561.1.1 above: 

Pump speed (%) = [(CPOL_A_Dose * Convert * FI-10301)/(Concen * 

Density * P-56120_Cap * 24] * 100 

The Coagulant Polymer dosing pump speed for filtered water from Train “B” 

shall be calculated using the following equation and variables from the data 

table CS-561.1.1 above: 

Pump speed (%) = [(CPOL_B_Dose * Convert * FI-10302)/(Concen * 

Density * P-56130_Cap * 24] * 100 

E. Alarms 

1. The system shall generate a Train “A” or Train “B” Coagulation Aid Polymer dosing 

alarm if the calculated dosing pump speed is <= 10% (adjustable) or >= 90% 
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(adjustable) to notify the operator that the pump is approaching the limits of its 

operation. 

F. Programmed Interlocks 

1. The system shall stop all Coagulation Aid Polymer filtered water dosing pumps on 

LI-56111 <= LI-56111_Inlk_LALL indicating a low-low level condition in the 

Coagulation Aid Polymer Day tank. 

2. The Train “A” Coagulation Aid Polymer dosing pump (P-56120) shall be called to 

run whenever the Train “A” filtered water flow rate (FI-10301) indicates a flow rate 

greater or equal to P-56120_Inlk_on. 

3. The Train “A” Coagulation Aid Polymer dosing pump (P-56120) shall be stopped 

whenever the Train “A” filtered water flow rate (FI-10301) indicates a flow rate less 

than or equal to P-56120_Inlk_Off. 

4. The Train “B” Coagulation Aid Polymer dosing pump (P-56130) shall be called to 

run whenever the Train “B” filtered water flow rate (FI-10302) indicates a flow rate 

greater or equal to P-56130_Inlk_on. 

5. The Train “B” Coagulation Aid Polymer dosing pump (P-56130) shall be stopped 

whenever the Train “B” filtered water flow rate (FI-10302) indicates a flow rate less 

than or equal to P-56130_Inlk_Off. 
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5.39 CS-601.1 RESIDUALS STORAGE TANK LEVEL CONTROL 

A. Reference Drawings: I-3010 

B. Process Overview 

1. The system shall monitor the level in the residuals storage tank via LI-60111 and 

LI-60121 and alarm on high level to notify the operator of the condition.  Pump out 

of the residuals storage tank shall be performed manually by the operator during 

the operation of the dewatering centrifuge. 

C. Control Operation 

1. Hardwired Interlocks 

a. None 

2. Local Control 

a. While valves are in local mode, the operator may directly interface with the 

valve actuator local controls to open/close as required. 

3. Remote Control 

a. Remote-Manual control 

1) In Remote-Manual mode the operator may open/close individual 

valves from the HMI as required. 

b. Remote-Auto control 

1) None 

4. Alarms 

a. The system shall generate a high level alarm on high level as indicated by 

LI-60111 or LI-60121 in the residual tank  

D. Programmed Interlocks 

1. On high level condition in the residuals tank detected by LAH60112 or LAH60122, 

the floated solids transfer pumps which are pumping into the tank in alarm shall be 

stopped to prevent overfilling the residuals storage tank.   Refer to the floated 

solids transfer tank section for details. 
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5.40 CS-601.2 RESIDUALS STORAGE MIXER CONTROL 

A. Reference Drawings: I-3010 

B. Process Overview 

1. The mixers in the Residuals Storage tank maintain solids in suspension so that 

they can be pumped to the centrifuge for separation.  The system shall allow the 

operator to enter the following values to be used for control of the mixers. 

Data Table CS-601.2.1 

Variable Value Description 

MX-60130_OnSp 460.5 ft Residuals tank 1 mixer “On” level setpoint 

MX-60130_OffSp 459.5 ft Residuals tank 1 mixer “Off” level setpoint 

MX-60150_OnSp 460.5 ft Residuals tank 1 mixer “On” level setpoint 

MX-60150_OffSp 459.5 ft Residuals tank 1 mixer “Off” level setpoint 

   

   

   

   

  

C. Control Operation 

1. Hardwired Interlocks 

a. None 

2. Local Control 

a. With the HOR switch in the “Off” position, the mixers will not run.   

b. With the HOR switch in the “Hand” position, the mixers will run continuously. 

3. Remote-Manual control 

a. With the HOR switch in the REMOTE position, the PLC may close a dry 

contact to command the pumps to run and valves to open/close. 

b. In Remote-Manual mode the operator may start/stop individual pumps and 

open/close valves from the HMI as required. 
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4. Remote-Auto control 

a. In Remote-Auto mode, the system shall monitor the level in the Residuals 

Storage Tank and when the level LI-601x0 >= LI-601x0_OnSp ( x = 3,5), the 

system shall start the mixer MX-601x0 ( x = 3, 5).  

b. In Remote-Auto mode, the system shall monitor the level in the Residuals 

Storage Tank and when the level LI-601x0 <= LI-601x0_OffSp ( x = 3,5), the 

system shall stop the mixer MX-601x0 ( x = 3, 5).  

D. Alarms 

1. None 

E. Programmed Interlocks: 

1. None 
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5.41 CS-601.3 RESIDUALS STORAGE DECANT SEQUENCE 

A. Reference Drawings: I-3010 

B. Process Overview 

1. When signaled to initiate the Residuals Tank decant sequence by operator 

selection of HS-60110 or HS-60120, the system shall assist the operator in 

decanting clear liquid from the top of the tank using the telescoping valves 

installed for that purpose.  Decanted liquid is directed to the centrate holding tank. 

2. The system shall allow the operator to enter the following values to be used for 

control of the decant sequence. 

Data Table CS-601.3.1 

Variable Value Description 

LI-60111_Decant 480.0 ft Residuals tank 1 decant level setpoint 

LI-60121_Decant 480.0 ft Residuals tank 2 decant level setpoint 

Decant_Time_Sp 45 min Operator entry of settling time setpoint 

Decant_Min_Time 30 min Decant minimum settling time 

Decant_Max_Time 60 min Decant maximum settling time 

Decant_Timeout 240 min Decant sequence too long time 

Decant_Tmr  Decant sequence run timer 

   

The system shall monitor the operator input for Decant_Time_Sp and shall verify 

that the operator entry is greater than Decant_Min_Time and less than or equal to 

the Decant_Max_Time. 

The value of the decant timer shall be displayed on the HMI for operator 

information. 

C. Control Operation 

1. Hardwired Interlocks 

a. None 

2. Local Control 

a. None – Decant sequence assistance is not needed if the operator chooses 

to manipulate the system in Local/Manual control. 
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3. Remote-Manual control 

a. With the HOR switch in the REMOTE position, the PLC may close a dry 

contact to command the pumps to run and valves to open/close. 

b. In Remote-Manual mode the operator may start/stop individual pumps and 

open/close valves from the HMI as required. 

4. Remote-Auto control 

a. The operator shall initiate the decant sequence for a residuals tank by 

toggeling hand switch HS-60110 for Residuals Tank 1 or HS-60120 for 

Residuals Tank 2 to the "On” position. 

b. The system shall verify that the centrifuge feed pump for the selected 

residuals tank is not running.   The system shall display a warning message 

on the operator HMI that “Centrifuge Operation for this tank is Prohibited” 

while the Residuals tank is in the decant sequence. 

c. The system shall open the inlet valve of the tank selected for decanting and 

verify it reaches the open condition. 

d. The system shall close the inlet valve of the tank not selected for decanting 

to force floated solids to preferentially fill the tank selected for decanting. 

e. The system shall monitor the level in the Residuals tank selected for 

decanting and override high level alarms and interlocks to allow the tank to 

fill to the decant level setpoint LI-601x1_Decant, (x=1,2). 

f. Once the Residuals tank level reaches the decant setpoint (LI-601x1 >= LI-

601x1_Decant, (x = 1,2)), the system shall open the inlet valve on the 

Residuals tank not selected for decant (MOV-601x5, ( x = 1,2,)) and verify 

that the valve reaches the open condition.  (ZSH-601x5 = 1, (x = 1,2). 

g. With the inlet valve of the Residuals tank not selected for decant open, the 

system shall close the inlet valve for the Residuals tank selected for decant 

(MOV-601x5, (x = 1,2,)) and verify that the valve reaches the closed 

condition.  (ZSL-601x5 = 1, (x = 1,2).  

h. The system shall stop the mixer in the Residuals tank selected for decant 

(MX-601x0, (x = 4,5,)) and reset and start the Decant Settling timer 

Decant_TMR. 

i. The system shall monitor the decant timer and when it reaches the pre-set 

decant time setpoint (Decant_Setpoint) the system will notify the operator via 

the HMI that the settling time has expired and manual decanting of the 
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selected Residuals tank should commence.  The decant timer will continue 

to run. 

j. The operator will ensure that the manual decant operations are performed in 

the field and that the Residuals tank has completed decanting liquid.   

k. When satisfied that the system has be secured from Decant, the operator 

shall toggle the decant hand switch HS-601x0 (x = 1,2) to the off position 

and the decant timer will be stopped and reset.   

l. The system will resume normal operation of the mixer in the Residuals tank 

starting the mixer if the level is sufficient. 

m. The operator will choose when/if to re-open the Residuals Tank inlet valve 

(MOV-601x5, (x = 1,2)) and place the tank back into service using Local-

Manual mode. 

D. Alarms 

1. If the decant timer Decant_TMR reaches the Decant_Timeout value, the timer 

shall be stopped but not reset.  The system shall then alarm at the HMI to remind 

the operator that the decant sequence has not been completed in time and 

compensatory action may be required. 

E. Programmed Interlocks: 

1. None 
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5.42 CS-601.4 CENTRIFUGE FEED PUMP CONTROL 

A. Reference Drawings: I-3010, I-3012 

 

B. Process Overview 

The centrifuge feed pumps (P-60140/P-60160) are under the control of the main 

centrifuge control panels for start/stop and speed controls to facilitate the transfer of 

sludge to the centrifuge in a controlled manner.  

C. Control Operation 

1. Hardwired Interlocks 

a. Centrifuge feed pumps shall stop on low suction pressure for 10 seconds 

(PSL-601x0, x=4,6), or high discharge pressure for 10 seconds (PSH-601x0, 

x=4,6), or high pump casing temperature (TSH-601x0, x=4,6), or low level in 

the associated residuals storage tank (LSL-601x2, x=1,2). 

2. Local Control  

a. The operator may assume local control of the Centrifuge Feed pumps by 

placing the HOR switch on the local control station (LCS-330x0, x = 1,2,3,4) 

into the Hand or OFF Position.  While in the “OFF” position, the pump shall 

not run.  While in the “Hand” position, the pump shall run. 

3. Remote-Manual control 

a. With the HOR switch in the REMOTE position, the centrifuge(s) may close a 

dry contact to command the pump to run. 

4. Remote-Auto control 

a. When requested to run by a signal from one of the centrifuge systems, the 

selected centrifuge feed pump shall start operation. The centrifuge feed 

pump shall continue running until signaled to stop by the centrifuge systems.  

b. The centrifuge control PLCs monitors and controls the operation of the 

centrifuge feed pumps (P-60140/P-60160) for both start/stop conditions and 

pump speed as required to meet the operating requirements of the 

centrifuge.  The SCADA system requests information from the centrifuge 

PLC as required for basic monitoring of the Dewatering Pumps operation. 

Refer to specification section 46 76 33 - “Dewatering Centrifuge” for details. 

D. Alarms 
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a. The system shall generate a fault alarm on hardwired interlock shutdown 

and shall require operator investigation and manual reset to retry operation. 

E. Programmed Interlocks: 

a. The centrifuge control PLC monitors a number of conditions which may 

interlock the dewatering feed pumps to stop.   Refer to specification section 

46 76 33 - “Dewatering Centrifuge” for details. 
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5.43 CS-602.1 DEWATERING CENTRIFUGE 

A. Reference Drawings: I-3012, I-3010, I-3014, I-3016 

 

B. Process Overview 

The Dewatering Centrifuge(s) are equipped with dedicated PLC and OITs for control, 

operation, and HMI interface of the centrifuges.  The equipment is designed for local 

start/stop and operation via the OIT with the plant SCADA system providing limited 

remote monitoring and a shutdown request.  The Centrifuge PLC controls the centrifuge 

feed pumps P-60140, P60160 supplying sludge material to the centrifuges and then to 

the Residuals (Sludge) Conveyors which convey dewatered material to residuals solids 

trailers for offsite disposal.    

The Dewatering Centrifuge(s) provide controlled on/off and speed signals to the 

centrifuge feed pumps, Residuals (Sludge) Conveyors and the dewatering polymer feed 

system for a coordinated system operation.  Refer to specification section 46 76 33 - 

“Dewatering Centrifuge” for details of the controls and operation of the system. 

C. Alarms: 

1. The centrifuge system shall monitor and totalize the residuals flow to the centrifuge 

and alarm to remind the operator to verify the truck fill when the total flow reaches 

an operator adjustable setpoint (initial setpoint 63,000 gallons).   The flow total 

shall be reset upon startup of the centrifuge. 
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5.44 CS-603.1 RESIDUALS HANDLING SCREW CONVEYORS 

A. Reference Drawings: I-3014, I-3012 

 

B. Process Overview 

The screw conveyors are controlled from the dewatering centrifuge PLCs as required in 

coordination with the needs of the centrifuge.  The individual dewatering centrifuge starts 

the conveyor system to ensure dewatered material is removed from the system.   

C. Control Operation 

1. Hardwired Interlocks 

a. Pull cord E-Stop switches are provided with the conveyor systems that stop 

the conveyor operation when actuated.  After actuation, the E-Stop switch 

must be physically reset to allow operation to resume. 

2. Local control 

a. Residuals Handling conveyor system vendor supplied local control panel 

LCP-60300 allows for local control of the conveyor system. 

b. A panel mounted Hand-Off-Auto selector switch is provided to allow for 

maintenance operation of the conveyor as required.   In the “OFF” position, 

the conveyors shall not run.   In the “Hand” position, the conveyors shall run 

to direct the residuals material to the selected residuals trailer “1” or “2”.  The 

system shall normally be expected to remain in the “Auto” position so that it 

can be commanded on/off by the dewatering centrifuge systems. 

c. The operator may select the discharge path of the conveyors from the local 

control panel LCP-60300, by selecting discharge path “1” or “2” to direct the 

residuals into the desired residual trailer “1” or “2”.   

3. Remote control 

a. Remote-Manual control 

1) None 

b. Remote-Auto control  

1) In REMOTE-AUTO mode, the Residuals Handling conveyors shall 

receive a run/stop command from either of the dewatering centrifuge 

PLCs.  The SCADA system shall monitor the Residuals Handling 

conveyors status for operator information and sequence coordination.    
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D. Programmed Interlocks: 

a. The Residuals Handling conveyor vendor control system responds to several 

different conditions.   Refer to specification section 46 76 42 - “Screw 

Conveyors” for details. 
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5.45 CS-604.1 RESIDUALS POLYMER 

A. Reference Drawings: I-3016, I-3012 

 

B. Process Overview 

Polymer is added to the associated centrifuge system feed by positive displacement 

pumps supplied from the polymer tote.   The amount of coagulant to be added at any 

time is controlled by the centrifuge PLC and is proportional to the total flow rate of 

residuals to the centrifuge.   Each centrifuge controls one polymer system. 

C. Control Operation 

1. Hardwired Interlocks 

a. None 

2. Local control 

a. Residuals Polymer system vendor supplied local control panels LCP-60430 

and LCP-60470 allow for local control of each polymer system. 

b. The system shall normally be expected to remain in the “Remote” mode so 

that it can be commanded on/off by the dewatering centrifuge systems. 

3. Remote control 

a. Remote-Manual control 

1) None 

b. Remote-Auto control  

1) In REMOTE-AUTO mode, the Residuals Polymer system shall receive 

a run/stop command from the associated dewatering centrifuge PLC.  

The SCADA system shall monitor the Residuals Polymer system 

status for operator information.    

Data Table CS-604.1.1 

Variable Value Units Description 

P-60430_Cap 
Vendor 

Supplied 
GPH Pump capacity at 100% speed/stroke 

P-60470_Cap 
Vendor 

Supplied 
GPH Pump capacity at 100% speed/stroke 
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D. Programmed Interlocks 

1. TBD 
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5.46 CS-605.1 CENTRATE HOLDING TANK LEVEL CONTROL 

A. Reference Drawings: I-3018, 4011 

B. Process Overview 

Liquid centrate from the two centrifuge systems is directed to the centrate holding tank 

for eventual recycle into the facility.  The level in the tank is monitored by the SCADA 

system using LI-60501.  A separate high-level switch LAH-60503 provides a separate 

high level alarm signal.  Two centrate recycle pumps P-60510 and P-60520 with variable 

frequency drives allow for pump-out of the contents of the centrate tank.  The centrate 

recycle pump discharge is directed to either the Waste Washwater Tank (WWW) or to 

the raw water mixing channel for recycle into the plant process. 

 

During normal processing the operator enters an anticipated daily centrate production 

volume, (EstCentProduction) in gallons/day and an anticipated centrate recycle duration 

(EstCentDuration) in hours/day.   These two values provide a desired centrate recycle 

rate (FIC-60500_Sp) according to the following:  

 

FIC-60500_Sp = (EstCentProduction) / (EstCentDuration) * (60 Min/Hr) GPM 

 

C. Control Operation 

1. Hardwired Interlocks 

a. On low-low level signal in the centrate holding tank as indicated by LSLL-

60504, both centrate recycle pumps P-60510 and P-60520 shall be 

commanded to “Stop” and not be allowed to operate in local or remote 

mode. 

2. Local control 

a. The operator may assume local control of the centrate pumps by placing the 

LOR switch on the local control station (LCS-605x0, x = 1,2) into the Hand  

or OFF Position.   While in the “OFF” position, the pump shall not run.  While 

in the “Local” position, the operator may start and stop the pump using the 

pushbuttons (HMSR/HMSS-605x0, x=1,2,3,4) on the face of the local control 

station. The pump shall run at the speed set by the VFD.  The operator may 

adjust the VFD speed by using the speed control (SC-605x0, x=1,2) on the 

face of the local control station. 

3. Remote control 

a. With the LOR switch in the REMOTE position, the PLC may close a dry 

contact to command the pump to run. 
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b. Remote-Manual control 

1) In Remote-Manual mode the operator may start/stop individual pumps 

from the HMI as required. 

c. Remote-Auto control 

1) There shall be two modes of operation for the Centrate tank pumps as 

indicated by the operator selection of discharge path using HS-60500.  

The operator shall select the mode of operation by opening and 

closing manual valves in the piping system and shall notify the control 

system of the current valve alignment by selecting the appropriate 

discharge path using HS-60500.  Path choices shall be “Disch to 

WWW” and “Disch to Mix Water”. 

2) Mode A – Discharge to WWW 

a) In this mode, the centrate recycle pumps shall be cycled on and 

off by level in the centrate tank and shall run at a pre-set 

constant speed FIC-60500_Output.  In this mode, the actual flow 

rate from the centrate tank to the waste washwater tank is not 

measured, so the operator provides a set speed for the pump 

operation.  In this mode, FIC-60500 is operated as a manual 

loading station and the actual measured flow is ignored. 

18. While level in the centrate holding tank as indicated by LI-

60501 remains above the low level setpoint and the high 

level setpoint, centrate shall be recycled at the operator 

entered speed. 

19. When level indicated by LI-60501 is greater than or equal to 

LI-60501_Med, the lead pump shall be commanded to run 

and the pump speed shall be controlled by FIC-60500 at the 

operator entered output speed. 

20. If level in the centrate tank indicated by LI-60501 is greater 

than or equal to LI-60501_Hi, the lag pump shall be started, if 

available, and both pumps shall run at 100% speed. 

21. If level in the centrate tank indicated by LI-60501 is less than 

or equal to LI-60501_Lo, both pumps shall be stopped. 

3) Mode B – Dischage to Mixed Water 

a) In this mode, the centrate recycle pumps shall be cycled on and 

off by level in the centrate tank and the operating pump shall run 
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at a variable speed as required to satisfy the setpoint (FIC-

60500_Sp) of the centrate recycle flow controller FIC-60500.  

The setpoint for centrate recycle flow controller shall be 

calculated as noted above.  

22. While level in the centrate holding tank as indicated by LI-

60501 remains above the low level setpoint and the high 

level setpoint, centrate shall be recycled at the EstCentRate 

setpoint. 

23. When level indicated by LI-60501 is greater than or equal to 

LI-60501_Med, the lead pump shall be commanded to run 

and the pump speed shall be controlled by FIC-60501 at a 

setpoint of EstCentRate (GPM) as calculated above. 

24. If level in the centrate tank indicated by LI-60501 is greater 

than or equal to LI-60501_Hi, the lag pump shall be started, if 

available, and both pumps shall run at 100% speed. 

25. If level in the centrate tank indicated by LI-60501 is less than 

or equal to LI-60501_Lo, both pumps shall be stopped. 

d. The operator shall set the pump level on/off control setpoints (adjustable) 

from the HMI according to the data table CS-605.1.1. 

Data Table CS-605.1.1 

Variable Value Description 

LI-60501_HiHi 462.0’ Alarm to operator 

LI-60501_Inlk _Hi 461.7’ Lag pump “On” setpoint 

LI-60501_Alm_Hi 461.5’ High Alarm to Operator 

LI-60501_Inlk _Start 453.5’ Lead pump “On” setpoint 

LI-60501_Inlk _Lo 451.0’ Both pumps “Off” setpoint 

LI-60501_Alm_Lo 450.75’ Low alarm to Operator 

LI-60501_LoLo 450.5’ Alarm to operator 

FIC-60500_Init 40% Initial Pump speed for starting pump 

FIC-60500_Output 50% Operator set speed output for WWW path 
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e. When starting the lag pump, the lead pump shall first ramp down to its initial 

speed and then the lag pump can be started. The lag pump speed shall be 

initially set to its initial speed and then both pumps shall be ramped up at 

5%/Minute until the pump speed meets or exceeds the controller FIC-

60500_Output whereupon the ramp shall be stopped and the pump speed 

shall be controlled by FIC-60500. 

f. When stopping a pump, the pump speed with be ramped down from FIT-

60500_Output to its initial speed at 5%/Minute at which point it shall be 

stopped.  The ramp rate of 5%/Minute shall be adjustable by the operator. 

g. The operator may designate either of the centrate recycle pumps to be 

available or unavailable for service.  If the pump is designated as unavailable 

for service, the system shall not attempt to start the pump in response to a 

call for an additional pump to be placed into service. 

h. There shall be two methods of determining the pump sequence: 

1) Mode A – Automatic Sequence Selection:  The selection shall be 

based on the accumulated run time for each pump.  The pump with the 

least hours of run time shall be assigned lead, the next shall be lag for 

all pumps designated as available. The operator shall be able to reset 

the accumulated run time value for each pump individually after major 

maintenance or replacement. 

2) Mode B – Operator Selection:  The operator shall manually select 

which pump shall be lead and lag when available.   The sequence 

selected shall be verified and confirmed before proceeding with the 

implementation.  The operator may set a pumps sequence even if it is 

not currently available for operation. 

i. Pumps which are designated as unavailable or not in Remote-Auto mode for 

both the pump and associated VFD shall be dropped from the sequence and 

the next pump in the sequence shall be started/stopped.  

j. If a scheduled pump fails to start of fails while in operation, that pump shall 

be dropped from the sequence and the next pump shall be started after a 

time delay (initially set to x (1) minutes). 

k. An adjustable time delay (initially set to XX (5) minutes) shall be imposed to 

ensure that multiple pumps do not start or stop simultaneously. 
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l. All pumps operating shall receive the same speed signal and operate at the 

same speed once in service. 

4. Alarms 

a. The system shall alarm to notify the operator if the level indicated by LI-

60501 <= the Low alarm setpoint LI-60501_Alm_Lo. 

b. The system shall alarm to notify the operator if the level indicated by LI-

60501 >= the High alarm setpoint LI-60501_Alm_HI. 

D. Programmed Interlocks: 

1. In REMOTE-AUTO mode, both centrate recycle pumps shall be stopped on low-

low level in the centrate tank as indicated by LI-60501_Inlk_LoLo. 

2. High-High level in the centrate holding tank indicated by LAH-60503 shall signal 

both centrifuge systems to stop operations to prevent overfilling the centrate 

holding tank.  
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5.47 CS-605.2 CENTRATE STORAGE MIXER CONTROL 

A. Reference Drawings: I-3018 

B. Process Overview 

1. The mixers in the Centrate Storage tank maintain solids in suspension so that they 

can be recycled for separation.  The system shall allow the operator to enter the 

following values to be used for control of the mixers. 

Data Table CS-605.2.1 

Variable Value Description 

MX-60530_OnSp 457.5 ft Centrate tank mixer 1 “On” level setpoint 

MX-60530_OffSp 456.5ft Centrate tank mixer 1 “Off” level setpoint 

MX-60540_OnSp 456.5 ft Centrate tank mixer 2 “On” level setpoint 

MX-60540_OffSp 455.5 ft Centrate tank mixer 2 “Off” level setpoint 

   

  

C. Control Operation 

1. Hardwired Interlocks 

a. None 

2. Local Control 

a. With the HOR switch in the “Off” position, the mixers will not run.   

b. With the HOR switch in the “Hand” position, the mixers will run continuously. 

3. Remote-Manual control 

a. With the HOR switch in the REMOTE position, the PLC may close a dry 

contact to command the pumps to run and valves to open/close. 

b. In Remote-Manual mode the operator may start/stop individual pumps and 

open/close valves from the HMI as required. 

4. Remote-Auto control 
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a. In Remote-Auto mode, the system shall monitor the level in the Centrate 

Storage Tank and when the level LI-60501 >= LI-605x0_OnSp ( x = 3,4), the 

system shall start the mixer MX-605x0 ( x = 3, 4).  

b. In Remote-Auto mode, the system shall monitor the level in the Centrate 

Storage Tank and when the level LI-60501 <= LI-605x0_OffSp ( x = 3,4), the 

system shall stop the mixer MX-601x0 ( x = 3, 4).  

D. Alarms 

1. None 

E. Programmed Interlocks: 

1. None 
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5.48 CS-109.1 ENERGY DISSIPATION VALVE FACILITY 

A. Reference Drawings: I-2010, EDV Control Strategy 13310B.  

B. Process Overview 

1. The existing Energy Dissipation Valve PLC shall be incorporated into the new 

WTP SCADA system by importing/entering all appropriate points, variables and 

other information including graphic screens into the new WTP SCADA servers.   

The intent is to provide the operator in the new WTP control room full access to 

the process control of the area in the same manner that he currently enjoys from 

the existing control room in the Rapid Sand Filter Building.   Control will remain in 

the local PLC at the EDV facility with an OIT available for local operator 

information and access. 

2. Initial communications to the Energy Dissipation Valve system shall be provided by 

interconnecting the new WTP SCADA network to the existing Rapid Sand Filter 

SCADA network via fiber optic connections.  The existing Energy Dissipation Valve 

facility control shall not be physically moved or its communications to the existing 

Rapid Sand Filter system disturbed. 

3. After eventual de-commissioning of the existing Rapid Sand Filter facility, 

communications between the new WTP SCADA network and the Energy 

Dissipation Valve system will be transferred to a dedicated single-mode fiber optic 

cable between the two facilities. 

C. Phase 1 Operation of EDV supplying existing Rapid Sand Filter Facility 

1. During initial Phase 1 operation, the EDV facility will operate under flow control to 

supply water to the existing Rapid Sand Filter facility via overflow of the 

equalization basin to the sedimentation basin.   It is anticipated that the 60” 

isolation valve would normally be closed, preventing flow to the new WTP. 

D. Phase 2 operation of the EDV supplying new WTP. 

1. During Phase 2 operation, the 60” isolation valve will be opened and the EDV 

facility will operate under level control to maintain a stable level in the equalization 

basin, providing a relatively constant pressure source of water to the new WTP. 

2. Should the new WTP demand for water exceed the EDV facility capacity, the EDV 

facility will act to limit the flow rate through the EDV to 63 mgd.   The level in the 

equalization basin will be monitored and reported to the operator via the SCADA 

HMI displays. 
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3. During initial setup and commissioning of the new WTP, the rate of change 

available for opening and closing the WTP flow control valves (FCV-10111 and 

FCV-10121) will be characterized and limited to match the rate of change 

capabilities of the EDV facility.  It is anticipated that the initial maximum rate of 

change of the EDV facility will be 0-100% in three (minutes) or approximately 0.5 

%/Sec.   

a. The maximum rate of change for the demand signal sent to the EDV facility 

shall be hard-coded so that it cannot be exceeded, but the WTP signal shall 

be further modified by application of an operator adjustable rate control 

which may vary the hard-coded value from 25% to 100%.  This additional 

operator adjustable demand rate control will serve to allow the WTP plant 

operator avoid challenging the EDV design rate of change limit.   

E. Alarms 

1. As defined in the EDV facility control strategy specification. 

2. The system shall alarm to notify the operator of a high flow demand condition if the 

WTP demand signal to the EDV facility calls for greater than or equal to 63 mgd 

flow from the EDV facility. 

F. Interlocks 

1. As defined in the EDV facility control strategy specification.   

2. The maximum WTP flow demand signal shall be hard-code limited to 63 mgd 

demand from the EDV facility to avoid exceeding the EDV facility design capacity. 
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5.49 CS-001.1 FACILITY STARTUP 

A. From a Commissioned and Dry condition 

1. Plant checkout, loop check, and commissioning complete. 

2. Raw water is available to raw water flow control valves FCV-10111 and FCV-

10121. 

3. Verify chemical systems are ready for operation. 

a. Bulk tanks are charged and indicating properly. 

b. Transfer chemical to Day tanks if required. 

c. Prime and calibrate chemical feed pumps. 

d. Verify chemical feed pumps are in Remote-Auto Mode. 

4. Fill mixed water channel and static mixer 

5. Fill individual Flocculator / DAF modules 

6. Prime Floated Solids Tank 

7. Prime Residuals Tank 

8. Fill individual Filter Modules 

9. Prime Filtered Water Discharge Weirs 

10. Prime Waste Washwater tank from filter to waste flow path. 

B. From a “Loss of Utility power (XA-70511) event” 

Upon detecting a loss of utility power (XA-70511), the system will send a “Close” 

command to all filter effluent valves (MOV-3xx60, xx=1-14) the two raw water flow 

control valves FCV-10111, FCV-10121.  Upon restoration of power by generator or 

return of utility power. 

1. Verify mixers, flocculators are in Remote-Auto mode and restart normally based on 

level in their respective tanks. 

a. Flocculators 

b. Residuals Storage tank 
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c. Centrate Holding tank 

d. Waste Washwater tank 

2. Verify sample pumps restart and are operational delivering water samples to 

monitoring analyzer instruments.   

a. Verify monitoring analyzer instruments are on-line and reading properly. 

3. Verify chemical systems are ready for operation. 

a. Transfer chemical to Day tanks if required. 

b. Verify chemical feed pumps are in Remote-Auto Mode. 
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5.50 CS-002.1  FACILITY SHUTDOWN 

A. Planned Shutdown: 

1. Secure Raw water to plant FCV-10111, FCV-10121. 

2. Secure Flocculator / DAF modules 

3. Secure Filter Modules 

4. Secure Filtered Water Discharge Weir 

B. Shutdown due to loss of utility power 

1. On loss of utility power (XA-70511), UPS systems will provide power to close all 

filter effluent valves (MOV-3xx60, xx = 1-14) and the two raw water inlet valves 

FCV-10111 and FCV-10121 to secure plant effluent and influent.   With water flow 

into and out of the facility secured, the plant will naturally come to a graceful stop. 

2. When power is restored, the operator may evaluate the plant conditions and 

restart operations as required. 

 

 

END OF SECTION 
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SECTION 40 62 00 

COMPUTER SYSTEM HARDWARE AND ANCILLARIES 

PART 1 – GENERAL 

1.01 THE REQUIREMENT 

A. The process control system is physically and functionally distributed between PLC 

equipped control panels, motor control panels, field panels, operator workstations and 

appurtenances. 

B. Although manual control facilities shall be provided adjacent to each final control 

element or in local control panels, such facilities are for testing, maintenance and local 

monitoring purposes only and shall not be regarded as backup to the PLC-based control 

system. 

C. PLCs may be categorized as either “process PLCs” or “integration PLCs” that are 

provided by the instrumentation subcontractor or “equipment control PLCs” or “vendor 

PLCs” or “packaged PLCs” provided by equipment manufacturers for the operation of 

their equipment (blowers, centrifuges, chemical systems, filters, etc.). Unless otherwise 

specified, all PLCs provided under this Contract shall conform to the requirements 

specified in this Division. 

D. Major plant control system digital equipment items are described in the Specifications 

and shown on the Drawings. 

1.02 RELATED WORK SPECIFIED ELSEWHERE 

A. Section 40 63 43 – Programmable Logic Controllers 

B. Section 40 62 16 – Operator Workstation Computers 

A. Section 40 66 00 – Network and Communication Cable and Infrastructure 

B. Section 40 66 00.01 – Network and Communication Equipment 

1.03 DIGITAL HARDWARE CONFIGURATIONS 

A. The digital hardware configuration shown on the Control System Architecture Drawing 

depicts overall system configuration requirements. System design shall be based upon 

this concept and shall provide an overall digital system availability of 99.8 percent under 

the conditions specified in Section 40 61 21.73 – Final Acceptance Test. Unless 

otherwise specified, designs that vary from this concept will be rejected. 

B. All discrete and analog data acquisition, pre-processing, storage and process control 

functions shall be performed at the PLC level. Run time and flow accumulations shall be 
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performed at the PLC level. Except for minimal calculations related to report-specific 

functions such as minimum, maximum, average, etc., operator workstations shall not be 

used to perform calculation for the process control system. Operator workstations shall 

be fully independent devices, individually connected to the plant control system 

networks. 

C. No other exceptions will be considered. 

PART 2 – PRODUCTS 

2.01 GENERAL SYSTEM HARDWARE REQUIREMENTS 

A.  Unless otherwise specified, all hardware shall be rated for industrial use, resistant to 

shock, vibration, electromagnetic interference, static discharge, and suitable for the 

environmental conditions described elsewhere in this Division. Commercial or office 

grade equipment shall not be accepted. 

B. Unless otherwise specified, modular construction shall be employed to simplify 

maintenance and to provide for future hardware expansion. Plug-in, modular PCB's or 

modules shall be employed for easy removal to permit exposure of circuit wiring, 

components and test points. Extender boards shall be provided, if necessary, to permit 

PCB's to be completely exposed for testing purposes. 

C. Keying schemes shall be used to prevent PCB misplacement. 

D. The temperature inside each enclosure containing digital hardware (i.e., cabinet, panel 

or console) shall be continuously monitored and shall generate an alarm to the nearest 

PLC if the temperature rises to an adjustable, preset high temperature. 

2.02 DIGITAL SYSTEM FAILURE DETECTION AND FAIL-OVER REQUIREMENTS 

A. No degradation in control system performance shall occur when the system is operating 

in a partial failure or an equipment fail-over mode. Likewise, no degradation of system 

performance shall occur while a backed up system component is undergoing preventive 

or corrective maintenance. 

B. All devices connected to the plant control system network shall be self-checking and 

shall report their operational status to the operator workstations as either "normal" or 

"failed". A graphic display based on the system architecture drawing shall be furnished 

with the control and information system showing this information along with current 

communication status of each device. 
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Ancillaries 

PART 3 – EXECUTION 

3.01 REQUIREMENTS 

A. Refer to Section 40 61 13 – Process Control System General Provisions, Part 3. 

END OF SECTION
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SECTION 40 62 13 

SERVER COMPUTER SYSTEMS 

PART 1 – GENERAL 

1.01 THE REQUIREMENT 

A. The server computer systems are intended to provide support and communication to the 

PLC based plant control system. 

B. Major plant control system digital equipment items are described in the Specifications 

and shown on the Drawings. 

C. The Contractor shall: 

1. Provide all labor, materials, equipment, and incidentals as shown, specified and 

required to furnish, install, test, adjust and place into satisfactory operation, all 

servers specified or required under this Section. 

2. Properly select, apply, and locate each server they are to provide.   

3. Provide application, design, engineering, and services to properly select, apply, 

install, provide detailed design, location, and installation drawings and to test and 

commission, servers provided herein.  

4. Coordinate the installation of all items specified herein and required to ensure the 

complete and proper operation and interfacing of all the components and systems. 

5. One (1) complete set of software complete with all media and manuals licensed to 

Springfield Water and Sewer Commission. 

1.02 RELATED WORK SPECIFIED ELSEWHERE 

A. Section 40 63 43 – Programmable Logic Controllers 

B. Section 40 62 16 – Operator Workstation Computers 

C. Section 40 66 00 – Network and Communication Cable and Infrastructure 

D. Section 40 66 00.01 – Network and Communication Equipment 

1.03 DIGITAL HARDWARE CONFIGURATIONS 

A. The digital hardware configuration shown on the Control System Architecture Drawing 

depicts overall system configuration requirements. System design shall be based upon 

this concept and shall provide an overall digital system availability of 99.8 percent under 

0
2

0
1

1
9
 

La
st

 M
od

ifi
ed

: 0
2/

28
/2

02
4 

at
 1

0:
41

A
M

 E
S

T



 

 

90398-004/February 2024 40 62 13-2  Server Computer Systems 

the conditions specified in Section 40 61 21.73 – Final Acceptance Test. Unless 

otherwise specified, designs that vary from this concept will be rejected. 

B. Servers shall be provided with all associated services and accessory equipment required 

for a complete and functioning system. 

C. Servers shall generally comprise the following minimum equipment arranged in 

network/server racks and designed to run PMCS/SCADA and business systems 

software: 

1. Server grade computer running multiple virtual machines 

2. Console including monitor, keyboard and mouse and KVM switch 

3. Software required to run all required applications, data backup communications 

and virus protection functions. 

4. All accessories, peripherals, interface cards and cables required to allow the 

servers to connect to the network. 

D. The Contract Drawings and Specifications illustrate and specify general functional, 

environmental and construction requirements of servers, and do not necessarily show or 

specify all components, wiring, and accessories required by specific servers or specific 

manufacturers, to provide a completely integrated system. 

E. The Contractor shall provide all additional components, wiring, accessories, services, 

labor, etc. required to furnish and install servers and accessories to provide a complete 

and properly functioning integrated system. 

PART 2 – PRODUCTS 

2.01 GENERAL SYSTEM HARDWARE REQUIREMENTS 

A.  The Contractor shall comply with the Quality Assurance requirements listed in Section 

40 61 13 – PMCS General Requirements, this Section and the Specifications. 

B. All materials and equipment furnished shall be new, free from defects, and of first 

quality, produced by manufacturers who have been regularly engaged in the 

manufacture of servers. 

C. Manufacturers 

1. Servers shall be approved by the Engineer before being furnished. 

2. Servers that are specified in this Section have been selected to establish the 

standard of quality and performance of the equipment to be supplied. 
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3. Manufacturers shall have produced the required servers for a minimum of 10 years  

4. Where there is more than one item of similar equipment required under the 

Contract, all such similar equipment shall be the product of one manufacturer. 

D. Where applicable, server components furnished under this Section shall UL listed. 

E. Custom made equipment constructed specially for this Contract will not be acceptable. 

F. The Contractor shall comply with spare parts, special tools and supplies listed in Section 

40 61 13 – PMCS General Requirements, this Section and the Specifications. 

G. Spare Parts 

1. The Contractor shall furnish and deliver the spare parts and test equipment as 

outlined below. 

2. Spare parts shall be identical and directly interchangeable with similar parts of 

the equipment furnished under this Section. 

3. Spare parts shall be packed in containers suitable for long term storage, bearing 

labels clearly designating the contents and the pieces of equipment for which they 

are intended. 

4. Spare parts and tools shall be as recommended by the manufacturer and shall as 

a minimum include the following: 

a. One (1) VM Host Server 

b. One (1) server console 

c. All spare parts recommended by manufacturer and listed as recommended 

spare parts in the manufacturer's submitted O&M Manual. 

H. Special Tools 

1. Special tools, other than those normally found in a Service Technician's toolbox, 

required to test, diagnose, install, wire, connect, disconnect, assemble and 

disassemble any server for service and maintenance shall be provided. 

I.  

2.02 VM HOST SERVERS 

A. VM Host Servers 
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1. VM (virtual machine) host servers shall be provided as shown on the Drawings.  

The servers shall host multiple virtualized servers as shown on the Drawings and 

as specified herein. 

2. The servers shall consist of a Dell PowerEdge R650 (or latest model) with 

appurtenances and all software licensed to the Owner. 

THIS IS A PROPRIETARY ITEM 

 

Feature Description 

Processors:  
Two (2) Intel® Xeon® Platinum 8358 2.6G, 32C/64T, 11.2GT/s, 48M 

Cache 

Memory:  192GB (12 DIMMs of 16 GB), DDR4, 3200 MT/s, dual rank 

Network Ports:  Six (6) 1Gb Ethernet, four (4) 10GbE ports  

I/O Ports: 2 x USB 3.0, DisplayPort video output 

Hard Drive Controller: PERC H750 RAID controller 

Hard Drives:  
960GB SSD SATA Mix Use 6 Gbps, 512 2.5in hot plug AG Drive, 3 

DWPD RAID 6 configuration or modern equivalent. 

Host OS Hard Drives: Two (2) 480 GB SSD, SATA, 6 Gbps, hot plug, RAID 1 

Virtualization Software: VM Ware Vsphere 

VM Operating Systems:  Microsoft Windows® Server 2022, 64 bit or latest version. 

Client Access Licenses: Windows Server 2022 Device CAL’s, as required 

Optical Drive:  DVD+/-RW, USB, external 

Sound Card:  Dell integrated audio 

Graphics Card: 1 GB memory, dual-monitor capable, DisplayPort output 

Power Supply: 
Hot plug redundant power supplies with at least 30% spare capacity 

for system expansion 

Cooling Fans: Hot plug redundant fans 

Documentation: Hard Copy Documentation, User's/Installation/Trouble Guide 

 

3. Each rack shall be supplied with a rack mounted console.  The rack mounted 

console shall include an 18.5” diagonal sized LED monitor, English keyboard, 

touchpad mouse, and 2x USB 3.0 pass through ports.  A KVM switch shall be 
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90398-004/February 2024 40 62 13-5  Server Computer Systems 

provided with the console and installed in the same rack U-location, where 

required to interface to multiple servers. 

4. All devices shall be on Microsoft's approved list of compatible hardware for the 

installed operating system. 

5. All server systems furnished under this Contract shall contain identical hardware.  

All servers shall function as described 40 61 95 – PMCS Monitoring and Control 

Criteria and shall be supplied with all required software licenses. 

6. The CONTRACTOR shall provide server system equipment of the current 

available technology at the time of shop drawing submittal and approval equivalent 

in value to the advertised retail price at the time of bid for the above-specified 

system to reflect technology advances during the elapsed construction period. 

7. THIS IS A PROPRIETARY ITEM 

 

PART 3 – EXECUTION 

3.01 REQUIREMENTS 

A. Refer to Section 40 61 13 – Process Control System General Provisions, Part 3. 

3.02 INSTALLATION 

A. Contractor shall install each server in accordance with manufacturer’s 

recommendations, this Section and the Contract Documents. 

B. Equipment shall be located so that it is accessible for operation and maintenance. 

C. The PMCS Supplier shall examine the Contract Drawings and Shop Drawings for 

various items of equipment in order to determine the best arrangement for the work as a 

whole, and shall supervise the installation of PMCS equipment supplied under this 

Section. 

D. Electrical work shall be performed in compliance with NEC and Local codes. 

3.03 FIELD TESTING / QUALITY CONTROL  

A. Server Computer Systems Field Testing shall conform to the requirements of Section 40 

61 21.72 – Field Testing. And Section 40 61 21.73 – Final Acceptance Testing. 
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90398-004/February 2024 40 62 13-6  Server Computer Systems 

3.04 STARTUP / DEMONSTRATION  

A. Equipment start-up and operator training shall be completed in accordance with Section 

01 79 05 – Equipment Start-up and Training. 

B. Section 40 61 21 – Process Control System Testing details the requirements for Testing. 

 

END OF SECTION 
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SECTION 40 62 16 

OPERATOR WORKSTATION COMPUTERS 

PART 1 – GENERAL 

1.01 THE REQUIREMENT 

A. The Contractor shall furnish, test, install and place in satisfactory operation all operator 

workstations, with all spare parts, accessories, and appurtenances as herein specified 

and as shown on the Drawings. 

1.02 RELATED WORK SPECIFIED ELSEWHERE 

A. Section 40 61 13 – Process Control System General Provisions 

B. Section 40 62 00 – Computer System Hardware and Ancillaries 

A. Section 40 66 00 – Network and Communication Cable and Infrastructure 

B. Section 40 66 00.01 – Network and Communication Equipment 

C. Section 40 67 63 – Uninterruptible Power Systems 

D. Section 40 68 00 – Process Control Software 

1.03 TOOLS, SUPPLIES AND SPARE PARTS 

A. Tools, supplies and spare parts shall be provided as specified in Section 40 61 22 – 

Tools, Supplies and Spare Parts, General. In addition, the Contractor shall provide one 

of each type of printed circuit board (except motherboard) and power supply used in 

operator workstations furnished under this Contract. 

PART 2 – PRODUCTS 

2.01 OPERATOR WORKSTATIONS 

A. The equipment shall be designed to operate in an indoor environment. The equipment 

shall be capable of operation in an ambient temperature range of 0 to 40 degrees C and 

a relative humidity of 0-90%, non-condensing. The equipment shall be capable of 

operation on supply voltages of 102-132 VAC at 47-63 Hz. Each operator workstation 

shall, as a minimum, include one or more microcomputers (personal computers) and 

appurtenances as specified below. 

B. All operator workstations furnished under this Contract shall contain identical hardware 

to enable any workstation to function as a primary server node or as a client node, as 

described in Section 40 68 00 – Process Control Software. 

0
2

0
1

1
9
 

La
st

 M
od

ifi
ed

: 0
2/

28
/2

02
4 

at
 1

0:
41

A
M

 E
S

T



 

90398-004/February 2024 40 62 16-2  Operator Workstation Computers 

C. All operator workstation hardware and associated peripherals shall be approved for use 

with the operator workstation SCADA software specified in Section 40 68 00 – Process 

Control Software. 

D. Microcomputers 

1. Personal computer system as manufactured by Dell, or equal with the following 

features: 

a. Intel: Core I7 processor 10th Generation, or newer. AMD: Ryzen 7 4000 

series APU, or newer. 

b. UEFI BIOS 

c. TPM 2.0 

d. 4 x 8 GB DDR4 RAM minimum, or equal supported by CPU and 

Motherboard. 

e. CPU shall include integrated GPU, or workstation graphics card as 

necessary for multi-monitor configurations. 

f. 1 TB SATA or PCIE NVME SSD minimum. 

g. 2 x RJ-45 Gigabit Ethernet port minimum. 

h. Minimum of 4 USB ports (2 of which must be USB 3.0). 

i. Two (2) 27-in. to 29-in. 1920x1080 minimum resolution LCD monitors with 

built-in speakers and support for a minimum of two USB ports for keyboard 

and mouse. 

j. 101 key english keyboard with optical mouse. 

k. Microsoft Windows 11 Pro 64-bit, or latest version. 

l. PMCS Software 

m. Adobe Acrobat Pro 2017, or latest version. 

n. Microsoft Defender anti-virus software. 

2. THIS IS A PROPRIETARY ITEM 

2.02 DESKTOP COMPUTERS 

A. The equipment shall be designed to operate in an indoor environment. The equipment 

shall be capable of operation in an ambient temperature range of 0 to 40 degrees C and 

a relative humidity of 0-90%, non-condensing. The equipment shall be capable of 
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operation on supply voltages of 102-132 VAC at 47-63 Hz. Each desktop computer shall, 

as a minimum, include one or more microcomputers (personal computers) and 

appurtenances as specified below. 

B. All operator workstation hardware and associated peripherals shall be approved for use 

with the IT Network and Mircosoft Office software suite. 

C. Microcomputers 

1. Personal computer system as manufactured by Dell, or equal with the following 

features: 

a. Intel: Core I5 processor 10th Generation, or newer 

b. UEFI BIOS 

c. TPM 2.0 

d. 1 x 8 GB DDR4 RAM minimum, or equal supported by CPU and 

Motherboard. 

e. CPU shall include integrated GPU. 

f. 500 GB SATA or PCIE NVME SSD minimum. 

g. 1 x RJ-45 Gigabit Ethernet port minimum. 

h. Minimum of 4 USB ports (2 of which must be USB 3.0). 

i. One (1) 27-in. to 29-in. 1920x1080 minimum resolution LCD monitors with 

built-in speakers and support for a minimum of two USB ports for keyboard 

and mouse. 

j. 101 key english keyboard with optical mouse. 

k. Microsoft Windows 11 Pro 64-bit, or latest version. 

l. Adobe Acrobat Pro 2017, or latest version. 

m. Microsoft Defender anti-virus software. 

PART 3 – EXECUTION 

3.01 REQUIREMENTS 

A. Refer to Section 40 61 13 – Process Control System General Provisions, Part 3 of the 

Specifications. 
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END OF SECTION 
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SECTION 40 62 26 

LAPTOP COMPUTERS 

PART 1 – GENERAL 

1.01 THE REQUIREMENT 

A. The Contractor shall furnish, test, install and place in satisfactory operation all portable 

notebook computers, with all spare parts, accessories, and appurtenances as herein 

specified and as shown on the Drawings. 

1.02 RELATED WORK SPECIFIED ELSEWHERE 

A. Section 40 61 13 – Process Control System General Provisions 

B. Section 40 62 00 – Computer System Hardware and Ancillaries 

C. Section 40 63 43 – Programmable Logic Controllers 

D. Section 40 62 63 – Operator Interface Terminals (OIT) 

E. Section 40 68 00 – Process Control Software 

PART 2 – PRODUCTS 

2.01 PORTABLE NOTEBOOK COMPUTER 

1. Two (2) notebook computers shall be supplied with all hardware, software, cables, 

disks, and other appurtenances as required to function as a PLC programmer and 

a configuration/programming device for all digital equipment furnished.  The 

notebook computers shall be Dell Precision 7550, or equal, with the following 

features: 

 

THIS IS A PROPRIETARY ITEM 

 

Feature Description 

Processor Intel® Core™ i7 

Operating System Windows 11 Pro 64 bit ( or Most current OS ) 

RAM 32.0 GB DDR4 

Internal Keyboard Optional backlit English Keyboard 
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90398-004/February 2024 40 62 26-2  Laptop Computers 

Feature Description 

External Monitor 

23 inch, LED backlit, 1920x1080 minimum resolution, DVI or 

Displayport inputs as required to connect to notebook 

computer, with height, swivel and tilt adjustable stand. 

Graphics NVIDIA Quadro T2000 w/4GB GDDR6 

Primary Storage 1 TB PCIe Solid State Drive 

LCDs 15.6” (min) FHD (1920x1080) Wide View Anti-glare WLED 

Camera / Microphone Digital Microphone 

Wireless LAN 

(802.11) 
Wireless™ 802.11b/g/n/ac Mini Card 

Productivity Software MS Office Professional (latest version) 

Hardware Support 

Services 

5 Year Basic Limited Warranty and 5 Year Next Business Day 

Onsite Service, starting on date of substantial completion of 

the project. 

Accessories USB Optical Mouse with Scroll 

Docking Solutions 
E-Port, dock for charging, digital video, and USB / eSATA 

port support 

Carrying Case Backpack - Fits Laptops of Screen Size Up to 15.6" - Black 

All devices shall be on Microsoft's approved list of compatible hardware for the installed 
operating system.  

B. All programming/configuration software specified in Sections 40 63 43 – Programmable 

Logic Controllers; 40 62 63 – Operator Interface Terminals; and 40 68 00 – Process 

Control Software (SCADA client node) shall be provided. 

C. A full complement of all digital hardware manufacturers' support software shall be 

provided. 

D. Notebook computers shall be manufactured by Dell. THIS IS A PROPRIETARY ITEM. 

PART 3 – EXECUTION 

3.01 REQUIREMENTS 

A. Refer to Section 40 61 13 – Process Control System General Provisions, Part 3 of the 

Specifications. 

END OF SECTION 

La
st

 M
od

ifi
ed

: 0
2/

28
/2

02
4 

at
 1

0:
41

A
M

 E
S

T



 

90398-004/February 2024 40 62 33-1  Printers 

SECTION 40 62 33 

PRINTERS 

PART 1 – GENERAL 

1.01 THE REQUIREMENT 

A. The Contractor shall furnish, test, install and place in satisfactory operation all printers, 

with all spare parts, accessories, and appurtenances as herein specified and as shown 

on the Drawings. 

1.02 RELATED WORK SPECIFIED ELSEWHERE 

A. Section 40 61 13 – Process Control System General Provisions 

B. Section 40 62 00 – Computer System Hardware and Ancillaries 

1.03 TOOLS, SUPPLIES AND SPARE PARTS 

A. Tools, supplies and spare parts shall be provided as specified in Section 40 61 22 – 

Tools, Supplies, and Spare Parts, General. In addition, the following specific spare parts 

items shall be provided: 

1. One of each type and color of toner cartridge for printers furnished under this 

Contract. 

2. 1,500 sheets each type of non-standard paper for the color printer (i.e., coated 

paper needed for high quality printing) for printers furnished under this Contract. 

PART 2 – PRODUCTS 

2.01 COLOR LASER PRINTER (LARGE PAPER) 

A. The large paper printer shall meet, as a minimum, the following criteria: 

a. Resolution: 600 x 600 dpi 

b. Print Speed: 20 ppm 

c. Connectivity: 1 x Hi-Speed USB 2.0, 1 x 10/100 Ethernet Base-T 

d. No. of Trays: 2 

e. Paper Sizes: 8.5”x11, legal, and 11”x17” 
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2. Printer shall support automatically printing on both sides of paper, and shall include all 

necessary cable, drivers, toner, and accessories. 

B. Printer shall be Color LaserJet CP5225dn Series as manufactured by Hewlett Packard, 

Cannon, Brother, or equal. 

2.02 PRINTER ACCESSORIES 

A. One set of replacement toner cartridges. 

PART 3 – EXECUTION 

3.01 REQUIREMENTS 

A. Refer to Section 40 61 13 – Process Control System General Provisions, Part 3. 

END OF SECTION 
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SECTION 40 62 63 

LARGE DISPLAY SCREENS 

PART 1 – GENERAL 

1.01 THE REQUIREMENT 

A. The Contractor shall provide all labor, materials, equipment and incidentals as shown, 

specified, and required to furnish, install, calibrate, test, startup, and place into 

satisfactory operation all Process Control System large display screens and all 

associated equipment, as indicated on the Contract Drawings and as specified in this 

Section. 

1.02 RELATED WORK SPECIFIED ELSEWHERE 

A. Section 40 61 13 – Process Control System General Provisions 

B. Section 40 62 00 – Computer System Hardware and Ancillaries 

C. Section 40 63 43 – Programmable Logic Controllers 

PART 2 – PRODUCTS 

2.01 LARGE DISPLAY SCREENS 

A. Each large display screen shall be a wall mounted LED as shown on the Drawings and 

shall be configured as a monitor for Operator Workstations specified in Section 40 62 16 

to display SCADA HMI screens, and other video.  The LED shall be designed for 

continuous service 24 hours a day, 7 days a week, and shall include a three year 

manufacturer warranty. Standard LED televisions or other LED displays that are not 

designed for commercial signage and continuous operation are not acceptable. 

B. The LED shall be designed to operate in an indoor environment with an ambient 

temperature range of 0 degrees to 40 degrees Celsius and a relative humidity of 20-85 

percent, non-condensing.  The equipment shall be capable of operating on supply 

voltages of 100-120 VAC at 60 Hz. 

C. The LED shall be furnished with AC cord, remote control, wall mounting supports, and 

operating instructions. 

D. The LED shall have the following features as a minimum: 

1. Resolution:  4K UHD (3,840 x 2,160 pixels) 

2. Screen Dimension: 60” Diagonal 
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90398-004/February 2024 40 62 43-2  Large Display Screens 

3. Display Technology: Direct-lit LED 

4. Aspect Ratio:  16:9 widescreen 

5. Viewing Angle:  178° horizontal; 178° vertical 

6. Inputs: 

a. Two (2) HDMI;  

b. One (1) DisplayPort 

7. Response Time:  8ms total typical  

8. Frame Rate:  60 Hz 

9. Contrast Ratio:  1200:1 

10. Backlight: LED 

11. Backlight life (1/2 brightness):  50,000 hours 

12. Brightness:  500 nits 

13. Speakers - 2 built-in 

14. Enclosure:  Metal 

15. Mounting:  VESA 600 x 400 

16. Multi-Source Views:  PiP, Dual, Triple, Quad 

E. The large display screens shall be as manufactured by: 

1. Planar, Portland, OR 

2. Dell, 

3. Sharp,  

4. LG, 

5. Or Approved Equal 

PART 3 – EXECUTION 

3.01 REQUIREMENTS 
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A. Installation 

Contractor shall install each large display screen in accordance with manufacturer’s 

recommendations, this Section and the Contract Documents. 

B. Equipment shall be located so that it is accessible for operation and maintenance. 

C. The Contractor shall examine the Contract Drawings and Shop Drawings for various 

items of equipment in order to determine the best arrangement for the work as a 

whole and shall supervise the installation of PMCS equipment supplied under this 

Section. 

D. Electrical work shall be performed in compliance with NEC and local codes. 

E. Mounting and Support 

1. Large display screens shall be wall mounted where shown on the Drawings using 

a steel mounting system with adjustable screen tilt of 15 degrees.  Support 

brackets shall be anchored to the wall and VESA compatible mounts shall be 

fastened to the back of the display in accordance with the manufacturer’s 

instructions.  The mounting system shall allow removal of the display from the wall 

without tools. 

2. Provide wireway, conduit or covers as required to conceal wiring and cable 

connections and provide an aesthetically pleasing installation without visible 

cables. 

F. Field Testing shall conform to the requirements of Section 40 80 82 – PMCS Startup 

and Field Testing. 

 

END OF SECTION
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SECTION 40 62 63 

OPERATOR INTERFACE TERMINALS (OIT) 

PART 1 – GENERAL 

1.01 THE REQUIREMENT 

A. The Contractor shall furnish, test, install and place in satisfactory operation all operator 

interface terminals, with all spare parts, accessories, and appurtenances as herein 

specified and as shown on the Drawings. 

1.02 RELATED WORK SPECIFIED ELSEWHERE 

A. Section 40 61 13 – Process Control System General Provisions 

B. Section 40 62 00 – Computer System Hardware and Ancillaries 

C. Section 40 63 43 – Programmable Logic Controllers 

PART 2 – PRODUCTS 

2.01 OPERATOR INTERFACE TERMINAL – LARGE 

A. An Operator Interface Terminal (OIT) shall be provided to view and change PLC 

monitoring and control parameters and to display alarm messages using a graphical 

user interface. The OIT shall provide the following features as a minimum: 

1. Minimum of 10.4 inch diagonal display 

2. 18-bit color TFT LCD 800 x 600 SVGA display 

3. Backlit analog resistive touch screen interface w/ 1 million press actuation rating 

4. Backlight w/ min. 50,000 hour life to half brightness 

5. Minimum of 512 MB internal storage 

6. Minimum of 512 MB RAM application memory 

7. Minimum of 80 MB nonvolatile user memory 

8. Windows CE Operating System 

9. Battery-backed real-time clock 

10. Secure Digital (SD) card slot w/ min. 2 GB card 
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90398-004/February 2024 40 62 63-2  Operator Interface Terminals (OIT) 

11. One USB 2.0 high-speed Type A host port; one USB 1.0 high-speed Type B 

device port 

12. One 10/100Base-T Auto MDI/MDI-X Ethernet port 

13. Windows-based configuration software complete with download cable 

14. Operating Voltage: 120 VAC or 24 VDC (internal or via independent power supply) 

15. Enclosure Rating: NEMA 12/4X to match the associated PLC cabinet rating 

16. Environment: 0-55°C, 5-95% relative humidity, non-condensing 

B. The operator interface terminal shall be Allen-Bradley PanelView Plus 7 Standard 1000, 

or equal. 

PART 3 – EXECUTION 

3.01 REQUIREMENTS 

A. The OIT shall be configured to display all PLC I/O, setpoints, and parameters. All 

equipment failures shall be alarmed. PLC I/O values and operator-entered setpoints 

shall be displayed with associated engineering units and service descriptions. Menus 

shall be provided to navigate between screens of different equipment items. Displays 

shall be arranged in a hierarchical structure with displays for specific equipment items 

grouped together. Additional functionality shall be as specified elsewhere in this Division. 

B. All necessary configuration and programming software shall be provided on optical 

media and turned over to the Owner. 

C. Unless otherwise indicated, each OIT shall be mounted between 48 and 60 inches 

above the floor or work platform. 

D. Refer to Section 40 61 13 – Process Control System General Provisions, for additional 

requirements. 

END OF SECTION 
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SECTION 40 62 64 

PMCS INDUSTRIAL COMPUTERS 

PART 1 – GENERAL 

1.01 THE REQUIREMENT 

A. The Contractor shall furnish, test, install and place in satisfactory operation all industrial 

computers, with all spare parts, accessories, and appurtenances as herein specified and 

as shown on the Drawings. 

1.02 RELATED WORK SPECIFIED ELSEWHERE 

A. Section 40 61 13 – Process Control System General Provisions 

B. Section 40 62 00 – Computer System Hardware and Ancillaries 

C. Section 40 63 43 – Programmable Logic Controllers 

PART 2 – PRODUCTS 

2.01 INDUSTRIAL COMPUTERS 

A. Industrial Computers shall be supplied with all hardware, software, cables, disks, and 

other appurtenances as required to function as a SCADA Operator Workstation device 

for all digital equipment furnished.  The Industrial Computers shall have the following 

minimum features: 

 

Feature Description 

Processor Intel® i5, 4 core 

Operating System Windows 10, 64 bit  

RAM 32 GB eMMC 

Primary Storage 256GB M.2 Solid State Drive 

LCDs 21.5” LCD, Resistive Touch (5 Wire), 1920x1080 TFT 

I/O Ports 
4 x USB, 2x Serial 232/485, 2x GbE RJ-45 LAN, 

DP/HDMI display, 1 x Power 

Periphials 
101 key Keyboard and optical mouse, 120vac power 

adapter as required 

Productivity Software MS Office Professional (latest version) 

1
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Feature Description 

Hardware Support 

Services 

5 Year Basic Limited Warranty and 5 Year Next Business 

Day Onsite Service, starting on date of substantial 

completion of the project. 

1. All devices shall be on Microsoft's approved list of compatible hardware for the 

installed operating system. 

2. All HMI/SCADA software specified in Section 40 68 00 – Process Control Software 

(SCADA Software) and Section 40 62 16 Operator Workstation Computers; and 

shall be provided and installed. 

3. The Contractor shall provide industrial computer equipment of the current available 

technology of advertised retail price at the time of shop drawing submittal 

equivalent in value to the advertised retail price at the time of bid for the above-

specified system in order to reflect technology advances during the elapsed 

construction period. 

4. Industrial Computers shall be as manufactured by Advantech UNO-238 series 

computer with FPM series monitor, Assurred Systems, Maple Systems, or 

approved equal. 

2.02 EXECUTION 

2.03 REQUIREMENTS 

A. The Industrial Computer shall be configured to as a fully functional operator workstation 

as required to display all PLC I/O, setpoints, and parameters on graphic displays 

identical to the operator workstations. 

B. All necessary configuration and programming software shall be provided on optical 

media and turned over to the Owner. 

C. Unless otherwise indicated, each Industrial Computer shall be mounted between 48 and 

60 inches above the floor or work platform using an articulated arm mounting system 

securely holding the monitor, keyboard and mouse support as an integrated VESA 

mounting kit. 

D. Refer to Section 40 61 13 – Process Control System General Provisions, for additional 

requirements. 

END OF SECTION 
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SECTION 40 63 43 

PROGRAMMABLE LOGIC CONTROLLERS (PLC) 

PART 1 – GENERAL 

1.01 THE REQUIREMENT 

A. The Contractor shall furnish, test, install and place in satisfactory operation all 

programmable logic controllers (PLC), with all spare parts, accessories, and 

appurtenances as herein specified and as shown on the Drawings. 

1.02 RELATED WORK SPECIFIED ELSEWHERE 

A. Section 40 61 13 – Process Control System General Provisions 

B. Section 40 61 23 – Signal Coordination Requirements 

C. Section 40 62 00 – Control and Information System Hardware - General 

D. Section 40 62 63 – Operator Interface Units 

E. Section 40 62 26 – Laptop Computers 

A. Section 40 66 00 – Network and Communication Cable and Infrastructure 

B. Section 40 66 00.01 – Network and Communication Equipment 

C. Section 40 67 63 – Uninterruptible Power Systems 

D. Section 40 67 00 – Control System Equipment Panels and Racks 

1.03 TOOLS, SUPPLIES AND SPARE PARTS 

A. Tools, supplies and spare parts shall be provided as specified in Section 40 61 22 – 

Tools, Supplies, and Spare Parts. In addition, the following specific spare parts items 

shall be provided: 

1. One of each type and size of module for PLC equipment furnished under this 

Contract. 

2. One of each type and size of PLC and equipment power supply furnished under 

this Contract. 
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PART 2 – PRODUCTS 

2.01 PROGRAMMABLE LOGIC CONTROLLERS - GENERAL 

A. The instrumentation subcontractor shall furnish programmable controllers (PLCs) as 

specified herein and as shown on the Drawings. PLCs shall be provided complete with 

backplane, power supply, I/O cards, special function cards, instructions, memory, 

input/output capacity, and appurtenances to provide all features and functions as 

described herein. No substitutions will be permitted. 

B. All components of the PLC system shall be of the same manufacturer; who shall have 

fully tested units similar to those being furnished in an industrial environment with 

associated electrical noise. The PLC system shall have been tested to meet the 

requirements of NEMA Standard ICS 2-230 (Arc Test) and IEEE C37.90.1 (SWC). The 

processing unit shall perform the operations functionally described herein based on the 

program stored in memory and the status of the inputs and outputs. 

C. Programmable controllers shall be designed to operate in an industrial environment. The 

PLC shall operate in an ambient temperature range of 0 -60 C and a relative humidity 

of 5-95 percent, non-condensing. The PLC shall operate on supply voltages of 90-132 

VAC at 47-63 Hz or 24 VDC if provided with a battery backup system. An integral fuse 

shall be provided on the power supply for short circuit protection and shall be front panel 

accessible. Integral overcurrent and undervoltage protection shall be provided on the 

power supply. 

D. Where applicable, the minimum PLC backplane size shall be 7 slots, not including power 

supply slots. 

E. System configuration shall be as shown on the Control System Architecture Drawing. 

PLC types shall be designated on the Control System Architecture Drawing and 

correspond to the specifications herein. Only a single type of processor shall be supplied 

for all PLCs of a designated type. Memory and processor shall be adequate for all 

control functions specified. PLCs shall be as manufactured by the following: 

1. Rockwell Automation  ControlLogix, or approved equal.  

THIS IS A PROPRIETARY ITEM 

 

 

2.02 PROCESSORS 

A. The processor and its associated memory shall be enclosed in a modular enclosure. A 

multiple-position selector switch or equivalent shall be used to select processor 

operating mode. LED-type indicating lights shall be provided to indicate processor, 

memory, and battery status. Errors in memory shall be recognized and shall activate the 
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memory error indicating lights. The PLC processor shall monitor the internal operation of 

the PLC for failure and provide an alarm output. Nonvolatile memory in the form of a 

manufacturer supplied industrial CompactFlash card or equivalent technology shall be 

required to maintain the entire current program and firmware of the controller in the 

event of power loss. The program shall be updated onto the flash memory each time a 

program change such as an online edit or tag value is changed. When nonvolatile 

memory (flash memory) is not available for certain controller models as offered by the 

PLC manufacturer, lithium batteries shall be used to maintain process RAM memory for 

at least one year in the event of power loss. The lithium battery unit shall be an 

externally mounted battery assembly with the highest available capacity. The PLC shall 

send an alarm to the plant control system if battery level is low. 

B. The instruction set for the PLC shall conform to the requirements of IEC 61131-3. Each 

PLC shall have the capability to run all five of the standard IEC 61131-3 languages 

simultaneously. These five languages shall be: 

1. Ladder Diagram 

2. Structured Text 

3. Instruction List 

4. Function Block Diagram 

5. Sequential Function Chart 

C. Additional co-processors or modules may be necessary and shall be furnished as 

required to meet the functions specified herein and in Section 40 61 96 – Process 

Control Descriptions. 

D. PLC processors shall be provided with substantial user program, data and logic memory 

to allow for future expansion of the overall system. The total memory used on each 

processor shall be less than 60% of available memory at project completion. 

2.03 COMMUNICATIONS 

A. PLC communications shall be provided as specified in Section 40 66 00 – Network and 

Communication Equipment and as shown on the Control System Architecture Drawing. 

B. In addition to a communications port for the control system network, communication 

ports shall be provided for any other devices required (i.e., operator interface unit) plus 

an additional communication port for connection to a notebook computer. 

C. The PLC shall be able to support various types of fieldbus communication systems for 

data links to field instruments (where specified) in addition to connected equipment such 

as power monitors, VFDs, motor protection monitors, etc. As a minimum, Profibus DP, 

Foundation Fieldbus, Modbus RTU Master and Slave, TCP/IP Ethernet shall be 

supported. The Contractor shall coordinate the efforts of the necessary parties 
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(instrumentation subcontractor and equipment suppliers) to accomplish the required 

device and data table addressing between each PLC and the associated connected 

equipment. 

D. Additional communication modules or protocol gateways may be required to support 

specific communication protocols required under this Contract and shall be supplied at 

no extra cost to the Owner. 

2.04 INPUT/OUTPUT SUBSYSTEMS 

A. Input/output hardware shall be plug-in modules in associated I/O backplane/chassis or 

DIN-rail mounting assemblies. Each unit shall handle the required number of process 

inputs and outputs plus a minimum of 10 percent active pre-wired spares for each I/O 

type furnished, plus a minimum of 20 percent spare I/O module space for the addition of 

future circuit cards or modules. 

B. Discrete inputs shall be 24 VDC or 120 VAC signals (integral to the PLC) from dry field 

contacts. Discrete outputs shall be 24 VDC or 120 VAC outputs sourced from the PLC, 

or dry relay contacts (2A minimum) as required. Refer to Section 40 61 23 – Signal 

Coordination Requirements for further details of discrete signal type and voltage 

requirements. The PLC shall provide momentary and latched outputs as required to 

interface with motor controls and external devices. Interposing relays shall be provided 

where required to interface with field equipment. Interposing relays shall be as specified 

in Section 40 78 00 – Panel Mounted Instruments. Electrical isolation shall be provided 

where required. Maximum density for discrete I/O modules shall be 32 per input module 

and 16 per output module. 

C. Analog input circuits shall be isolated, minimum 16-bit resolution type. Analog input 

hardware shall be provided as required for all types of analog inputs being transmitted to 

the PLC. In general, analog input modules shall be capable of receiving 4-20 mA 

signals. Where required, RTD input modules shall have a minimum resolution of 0.15 C 

and be capable of accepting signals from 100-ohm Platinum RTDs. Analog outputs shall 

be coordinated with the receivers but shall generally be isolated 24 VDC 4-20 mA 

outputs powered from the PLC. Each input/output circuit shall have optical isolation to 

protect the equipment against high voltage transients. Optical isolation shall be rated at 

not less than 1500 V RMS. Lightning/surge protection shall be provided as specified in 

Section 40 78 56 – Isolators, Intrinsically-Safe Barriers, and Surge Suppressors. 

Maximum density for analog input modules shall be 16 per module and for analog output 

modules 8 per module. 

D. Input/output modules shall be configured for ease of wiring and maintenance. The 

modules shall be connected to wiring arms that can be disconnected to permit removal 

of a module without disturbing field wiring. Covers shall be provided to prevent operator 

personnel from inadvertently touching the terminals. The process interface modules shall 

be provided with screw-type terminal blocks with barriers between adjacent terminals for 

connection of field inputs. Terminals shall be suitable for accepting up to and including 

No. 14 AWG wire. All DC output circuits to the field shall include fuses, either integral or 
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at the terminal strip. Output failure mode shall be selectable so that upon station or 

communication system failure all outputs shall be placed either in the non-conducting 

mode or remain as were prior to failure. Light-emitting diodes shall be provided for status 

indication for each input and output point. 

E. External power supplies shall be provided with the PLC as required to meet specified 

installed I/O power requirements plus spares. Power supplies shall be modular units, 

shall be fully redundant and shall alarm to the PLC upon failure. Power supplies shall 

have a line regulation of 0.05% and meet the environmental and power requirements 

specified herein for the PLC. 

2.05 REMOTE I/O SUBSYSTEMS 

A. Remote I/O shall be provided as designated on the Control System Architecture 

Drawing. Remote I/O shall be either PLC backplane type I/O or field modules as 

manufactured by the PLC manufacturer. Field modules shall meet the requirements of 

Subsection 2.04, Input/Output Subsystems. Remote I/O processor or communication 

modules shall be modular and individually replaceable. 

B. Remote I/O shall communicate with the PLC using the PLC manufacturer’s standard 

protocol or an open standard network such as DeviceNet, Ethernet IP, ProfiNet, 

Foundation Fieldbus, Modbus TCP/IP, or equal. 

2.06 INPUT/OUTPUT CIRCUIT ARRANGEMENT 

A. Signal and control circuitry to individual input/output boards shall be arranged such that 

board failure shall not disable more than one half of the control loops within any group of 

controlled equipment (e.g., one pump out of a group of three pumps, two pumps out of 

four, etc.). Where possible, individual control loops and equipment shall be assigned to 

individual boards such that failure of the board will disable only one loop or piece of 

equipment. 

2.07 PROGRAMMING SOFTWARE 

A. The PLC programming and configuration software shall be the manufacturer's latest, full-

featured version, Windows-based, and shall be fully compliant with IEC 61131-3 

standards. The software package shall consist of all programming, configuration, and 

documentation software needed to place the control and information system in 

satisfactory operation. The software shall allow on-line and off-line program development 

and documentation. PLC programming software shall include documentation on optical 

media. 

B. A minimum of one copy of the PLC programming software shall be purchased by the 

instrumentation subcontractor and registered to the Owner. 

C. All configuration and programming software necessary shall be provided on the 

computer specified in Section 40 62 26 – Laptop Computers for connection to the PLC 
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processor via a communications port. All necessary hardware required to allow the 

notebook computer to perform PLC configuration and programming shall be provided. 

D. If available, the configuration and programming software shall support communication 

over the network specified in Section 40 66 00 – Network and Communication 

Equipment to implement its functions remotely from an operator workstation. All 

configuration and programming software necessary to implement this functionality shall 

be provided on the HMI Server operator workstations specified in Section 40 62 16 – 

Operator Workstation Computers. All necessary hardware required to have the operator 

workstation perform PLC configuration and programming shall be provided. 

PART 3 – EXECUTION 

3.01 REQUIREMENTS 

A. PLC programming shall be furnished to perform all functions described in Section 40 61 

96 – Process Control Descriptions, including global functions. In addition, PLCs shall be 

programmed to provide additional functions described in other Sections of this Division. 

B. PLC programming shall make use of the various IEC languages as appropriate to the 

specific task and shall be performed in a modular style making extensive use of program 

blocks (subroutines) and program variables to be passed to the program blocks for 

specific equipment. It is the intent of this requirement to allow for enhanced readability 

and ease of modification of the program code through the elimination of multiple 

instances of repeated code for the same function in a “hard-coded” style. 

C. Extensive comments shall be placed in the program code to describe the functions of all 

elements of the program code. PLC code that does not contain comments shall be 

rejected. 

D. Refer to Section 40 61 13 – Process Control System General Provisions, Part 3 for 

additional requirements. 

3.02 REQUIREMENTS FOR MANUFACTURER-SUPPLIED PLCS 

A. PLCs that are supplied for equipment local control panels by individual equipment 

manufacturers or suppliers shall, where so indicated on the Control System Architecture 

Drawing, be integrated into the plant control system. The manufacturer-supplied PLC 

shall be furnished, installed and programmed by the manufacturer. The PLC shall 

continuously monitor and control the associated system and at the same time shall 

provide all the required alarms, indications of system parameters, equipment status, etc. 

to the main control system at the plant. 

B. Where required as described above, each manufacturer-supplied PLC shall be 

connected to the Ethernet process control network for access from the plant control 

system HMI servers, as specified in Section 40 66 00 – Network and Communication 
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Equipment, and shall contain a fiber optic Ethernet switch identical to those provided for 

the rest of the network-connected PLCs. 

C. Each equipment manufacturer shall provide all monitoring and control data to be 

transferred between the PLC and the plant control system in contiguous blocks of PLC 

registers to facilitate block read and write commands for efficient scanning by the control 

system SCADA servers. These contiguous registers shall be arranged in a single data 

transfer area, which shall be divided into eight distinct areas with an emphasis on 

flexibility and future expansion. The distinct areas shall be arranged by data type (analog 

or discrete), transfer direction (server to PLC or PLC to server), and, where applicable, 

implementation schedule (current or future). Where required, peer-to-peer 

communication between PLCs shall likewise be accomplished using separate blocks of 

contiguous registers. Where individual equipment PLCs are not required to be 

connected to the plant control system via the data highway network or where shown on 

the drawings, they shall provide the individual hardwired signals as specified in the 

Contract Documents. Data and commands for connection to the control system are 

described in the Drawings, the Input/Output Schedule, the individual equipment 

Specification Sections, and in Section 40 61 96 – Process Control Descriptions. 

D. The operator interface for control of each individual system shall be performed by local 

operator interface units as specified in Section 40 62 63 – Operator Interface Terminals 

or individual pilot devices on the equipment local control panel, as specified in the 

associated equipment Specification Section. Additional operator interface functions shall 

be provided through the plant control system as specified in the respective equipment 

specifications and in Section 40 61 96 – Process Control Descriptions. 

E. Where operator interface and control functions are required to be provided through the 

plant control system, the individual system supplier shall be responsible for coordination 

with the instrumentation subcontractor to provide a complete and working equipment 

control system. The individual equipment supplier shall also be responsible for limiting 

the access of the plant control system to the equipment PLC code so as to prevent 

malfunctions of the equipment and any failure to continuously perform its intended 

functions. The equipment supplier shall be responsible for ensuring that no actions by 

the plant control system can damage or otherwise adversely affect the operation of the 

associated equipment or the safety of personnel working on or near that equipment. The 

equipment supplier shall also provide direction in the configuration of the SCADA 

software’s security system by the instrumentation subcontractor to limit access to the 

control functions of the equipment control system to authorized personnel only. The 

equipment supplier shall coordinate testing of the completed system with the 

instrumentation subcontractor, which shall conform to the requirements of Section 

40 61 21.72 – Field Testing. 

F. The Contractor, equipment supplier and instrumentation subcontractor shall coordinate 

testing and startup of the equipment provided by the equipment supplier with the plant 

control system, including but not limited to the following tasks: 
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1. Provide assistance with control system testing of inputs, outputs, and control 

strategies as needed. 

2. Provide support or interface work necessary to perform physical checkout and field 

testing to the final field devices. The schedule may require the instrumentation 

subcontractor and equipment manufacturer personnel to perform loop checks 

simultaneously, as directed by the Engineer. 

3. Coordinate and assist as needed to maintain I/O connectivity throughout the 

system. 

4. Ensure personnel safety while equipment is exercised via the plant control system. 

5. Ensure that process, instrumentation, and control equipment are not damaged 

while equipment is exercised via the plant control system. 

6. Provide temporary modifications to field devices and their terminations, if needed. 

7. Providing labor and supervision, which may include, but is not limited to, the 

following: electricians, instrument technicians, manufacturer’s representatives, and 

individual(s) knowledgeable about process startup and operation. 

8. Operation of process equipment for verification of each plant control system input 

and output. 

END OF SECTION 
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SECTION 40 66 00 

NETWORK AND COMMUNICATION CABLE AND INFRASTRUCTURE 

PART 1 – GENERAL 

1.01 THE REQUIREMENT 

A. The Contractor shall furnish, test, install and place in satisfactory operation IEEE 802.3 

ethernet local area network(s) for communications among plant devices.  

B. Local area network shall be provided with all spare parts, accessories, and 

appurtenances as herein specified. 

1.02 RELATED WORK SPECIFIED ELSEWHERE 

A. Section 40 61 13 – Process Control System General Provisions 

B. Section 40 63 43 – Programmable Logic Controllers 

C. Section 40 62 16 – Operator Workstation Computers 

D. Section 40 66 00.01 – Network and Communications Equipment 

1.03 TOOLS, SUPPLIES AND SPARE PARTS 

A. The following specific spare parts items shall be provided: 

1. A termination tool kit shall be provided containing all required tools and 

consumables for up to 25 connections of each connection type furnished (copper 

or fiber). Termination kit shall be as manufactured by Black Box, Corning Cable 

Systems, Optical Cable Corporation, or equal. 

2. One (1) spare switch of each type furnished under this Contract. 

3. Two (2) spare patch cables of each type and of the maximum length used. 

4. Two (2) spare GBIC or SFP modules for each type used. 

5. One (1) spare media converter for each type used. 

1.04 SUBMITTALS 

1. Fiber optic testing results, including signal attenuation for each fiber strand. 

PART 2 – PRODUCTS 

2.01 LOCAL AREA NETWORK (LAN) 
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A. An IEEE 802.3 ethernet local area network shall be used for communications between 

plant devices. 

B. Network wiring shall be unshielded, twisted-pair copper cables for connections within 

buildings. Fiber optic media shall be used for all inter-device communication links 

extended outside of a building, unless specifically noted. Cables shall be as specified 

herein. 

C. The Contractor may provide a network configuration different from that shown in the 

Contract Drawings with written approval of the Engineer, but the Contractor shall 

coordinate with all affected trades and pay for all additional charges incurred. 

D. The Contractor shall provide appurtenances, including but not limited to, all hardware, 

cables, connectors, adapters, modules, and software, to implement a network as 

required for a fully functional system even if not explicitly specified or shown. 

2.02 UNSHIELDED TWISTED PAIR CABLE 

A. Unshielded twisted pair cable for drops within buildings shall consist of 4 pair of 24 AWG 

copper conductors in a flame-retardant jacket. Cable shall be plenum rated (UL 910) and 

meet EIA/TIA-568 Category 6A specifications. Unshielded twisted pair cable shall be 

Hyper Grade Extended Distance cable as manufactured by Berk-Tek, Belden equivalent, 

or equal. Connectors shall be modular RJ-45 plug. 

B. All unshielded twisted pair cable used for SCADA system shall be “RED” in color 

including all patch cables. 

C. Provide copper patch panels where more than one copper communication cable leaves 

the enclosure.  

D. For use as ethernet, Contractor’s conduit/cable routing shall be limited to the maximum 

ethernet length of 100m. If this cannot be accomplished, Contractor shall design and 

provide a system utilizing fiber with media conversion to overcome distance limitations, 

subject to Engineer’s approval. 

E. Provide copper patch panels where more than one copper communication cable leaves 

the enclosure.  

2.03 SINGLEMODE FIBER OPTIC CABLE 

1. Fiber optic cable shall conform to the following specifications: 

a. Fiber Type: Singlemode 

b. Fiber/Cladding Diameter: 9/125 microns 

c. No. Fibers: 48 or as indicated on the drawings, Color-coded 

d. Cable Construction: Loose Tube w/ Ripcords 
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e. Filling: Water Swellable Dry Block 

f. Armored: Yes (not required inside buildings) 

g. Central Member: Dielectric (Kevlar) 

h. Rating: 10 GbE Ethernet, unless otherwise indicated 

i. Modal bandwidth: As required for link speed and distance 

j. Maximum Attenuation: 3.5 dB/km at 850 nm; 1.5 dB/km at 1300 nm 

k. Application Type: Direct-burial/Conduit/Aerial 

l. Sheath: UV Resistant 

m. Max. Tensile Load: 600 lb (2700 N) installation; 200 lb (890 N) long term 

n. Minimum Bend Radius: 7 in (17.4 cm) under maximum tensile load; 4.6 in 

(11.6 cm) unloaded (installed) 

o. Operating Temperature: -40 to 70 degrees C 

p. Operating Relative Humidity: 0 to 100% 

q. Fiber optic cable, including patch cables, used for connecting SCADA 

system equipment shall be “Red” in color. 

r. Fiber optic cable, including patch cables, used for connecting IT and other 

systems shall be “Black” in color. 

2. Fiber optic cable shall utilize mechanically spliced, field installable LC compatible 

connectors. Connections shall have a typical loss of 0.35 dB or better and shall 

provide stable optical performance after numerous re-matings. Where applicable, 

field terminations shall use a simple procedure requiring minimal training. 

3. Fiber optic cable shall be ALTOS All Dielectric Loose Tube Optical Cable as 

manufactured by Corning Cable Systems, the Extended Performance Fiber Optic 

Cable Series as manufactured by Phoenix Digital, Inc., Belden equivalent, 

equivalent system by Optical Cable Corporation, or equal. 

B. FIBER OPTIC PATCH PANELS 

1. Upon entering a cabinet, panel or console,  fiber optic cable shall be broken out 

using fan-out kits and terminated in a fiber optic patch panel. Fan-out kit shall 

provide mechanical connection to fiber optic cable jacket for strain relief and clean 

appearance. Where mechanical connection is not made or fan-out kit does not 

completely cover jacket, rip cords, dry block, material etc., fan-out kit shall be 
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reinforced with short length of properly sized heat shrink tubing. Use of adhesive 

tape in this application shall not be permitted. 

2. All fiber optic patch panels shall be mounted within a rack or a NEMA rated 

enclosure. Wall-mounting stand-alone patch panels shall not be permitted unless 

otherwise indicated. 

3. Rack-mounted patch panels shall be Cabinet-Mounted Interconnect Center (C-

MIC) as manufactured by Corning Cable Systems, equivalent by Black Box, Inc., 

Optical Cable Corporation, or equal. 

4. Stand-alone patch panels shall be Wall-Mountable Interconnect Center (WIC) or 

Premises Interconnect Center (PIC) as manufactured by Corning Cable Systems, 

equivalent by Black Box, Inc., Optical Cable Corporation, or equal. 

5. Fiber optic patch cable shall be provided at necessary lengths with a modal 

bandwidth (OM) rating at least as high as the connected components. 

PART 3 – EXECUTION 

3.01 GENERAL REQUIREMENTS 

A. The destination of all network data cables (both copper and fiber) leaving an enclosure, 

patch panel, or building shall be labeled at each end using industry-standard wire 

markers. 

B. Refer to Section 40 61 13 – Process Control System General Provisions for additional 

requirements. 

3.02 FIBER OPTIC CABLE  

A. Fiber optic cable for installation within buildings shall comply with all applicable fire and 

building safety codes for such applications. 

1. Bulk fiber shall be tested on-site to prior to installation to provide a reference for 

the installed test data.  

3.03 FIBER OPTIC PATCH PANELS 

A. All patch panels shall be labeled with destination/function of each port, matching 

terminology from the Contract Documents where possible. Provide printed directory 

mounted to or adjacent to patch panel with this information where sufficient space is not 

available. 

B. Testing 

1. All individual fibers, including spares, shall be terminated and all connections shall 

be tested after installation. 
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2. Complete installed fiber optic cable shall be tested for continuity with a visual fault 

locator or fiber tracer and the connections verified and documented. Cabling shall 

also be tested for optical/insertion loss in compliance with Tier 1 testing per TIA-

568.  

3. Submit all test results. 

 

END OF SECTION 
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SECTION 40 66 00.01 

BUSINESS NETWORK AND COMMUNICATION EQUIPMENT 

PART 1 – GENERAL 

1.01 THE REQUIREMENT 

A. The Contractor shall furnish, test, install and place in satisfactory operation IEEE 802.3 

ethernet local area network(s) for communications among plant devices on the business 

network.  

B. Local area network shall be provided with all spare parts, accessories, and 

appurtenances as herein specified. 

1.02 RELATED WORK SPECIFIED ELSEWHERE 

A. Section 40 61 13 – Process Control System General Provisions 

B. Section 40 66 00 – Network and Communications Cable and Infrastructure 

1.03 SUBMITTALS 

1. Fiber optic testing results, including signal attenuation for each fiber strand. 

PART 2 – PRODUCTS 

2.01 LOCAL AREA NETWORK (LAN) 

A. An IEEE 802.3 ethernet local area network shall be used for communications between 

plant devices. 

B. Network wiring shall be unshielded, twisted-pair copper cables for connections within 

buildings. Fiber optic media shall be used for all inter-device communication links 

extended outside of a building, unless specifically noted. Cables shall be as specified 

herein. 

C. The Contractor may provide a network configuration different from that shown in the 

Contract Drawings with written approval of the Engineer, but the Contractor shall 

coordinate with all affected trades and pay for all additional charges incurred. 

D. The Contractor shall provide appurtenances, including but not limited to, all 

hardware, cables, connectors, adapters, modules, and software, to implement a 

network as required for a fully functional system even if not explicitly specified or 

shown. 
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2.02 INDUSTRIAL ETHERNET NETWORK SWITCHES 

A. Except where specifically allowed on the Control System Architecture Drawing, industrial 

ethernet network switches shall be provided for each device connected to the process 

control system network. The switches shall create switched ethernet networks that 

conform to the IEEE 802.3 and 802.3u standards using copper wires or optical fibers in a 

bus, tree or ring network topology as shown on the Drawings. Ethernet network switches 

shall be modular, rack mounted, or standard DIN-rail mounted within the PLC cabinet or 

in an adjacent communication cabinet, as shown on the Drawings. 

B. Ethernet network switches shall support ring, bus, star, or point-to-point network 

topologies. On-line signal monitoring shall be provided to detect and locate impending 

faults. Ethernet network switches shall be replaceable on-line without disrupting the 

network. Switches shall support Resilient Ethernet Protocol (REP) and Rapid Spanning 

Tree Protocol (RSTP) in addition to the switch manufacturer’s standard redundant ring 

network protocol (e.g., device level ring (DLR) for communications between PLCs, RIOs, 

and associated devices as shown on the Drawings), all of which shall provide self-

healing communication recovery. 

C. Ethernet network switches shall meet the following minimum performance requirements: 

2. Functions:  Modular managed switch with store and forward switching mode, 10 

Mbps Ethernet, 100 Mbps Fast-Ethernet, and gigabit Ethernet support, multi-

address capability, auto-crossing, auto-negotiation, auto-polarity. Port speed and 

duplex auto-negotiation shall be configurable. Each network switch shall include 

the type and quantity of ports as necessary to accommodate the connections 

shown on the Drawings.  Switches shall be capable of assigning ports to different 

VLANs and VLAN trunking. 

3. Management:  Simple Network Management Protocol (SNMP) (v1/v2/v3) and 

Common Industrial Protocol (CIP) support; IGMP filtering and snooping. 

4. Power Requirements:  Redundant 24 VDC power supply 

5. Operating Temperature:  0 to 60 degrees C 

6. Relative Humidity:  10 - 95% 

7. Network Size:  Up to 50 nodes in ring structure 

8. Port Type & Quantity:  minimum of four (4) 10/100/1000Base-TX, twisted pair 

cable, RJ-45 sockets, 0-100 meters LAN segment and two (2) 100/1000Base-FX, 

singlemode fiber optic cables (9/125 μm), LC, sockets, 0-5000 meters LAN 

segment. 

9. Wavelength:  1310 or 1550 nm 
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10. Acceptable industrial Ethernet network switches shall be manufactured by Red 

Lion, or approved equal. 

THIS IS A PROPRIETARY ITEM 

 

2.03 RACK MOUNTED ETHERNET NETWORK SWITCHES – LAYER 2 

1. As shown on the Drawings, rack mounted Ethernet switches shall be provided for 

the PMCS and Business networks.  Multiple switches shall be provided as a 

stacked system with the type and quantity of ports per switch as necessary to 

accommodate the connections shown on the Drawings. 

2. The Ethernet switches shall be 19” rack-mounted as shown on the Drawings and 

shall meet the following specifications: 

a. Functions/Protocol: Same as industrial switches, and Layer 3 routing 

capability 

b. Power Requirements: Redundant 120 VAC power supply 

c. Operating Temperature: 0° - 40°C 

d. Relative Humidity: 10 - 95% 

e. Port Type & Quantity:  Minimum of twelve (12) 100/1000Base-TX, twisted 

pair cable, RJ-45 sockets, 0-100 meters LAN segment; three (3) 10GBASE-

T 10GbE ports, two (2) 10 GbE singlemode fiber optic ports, twelve (12) 

100/1000Base-FX, singlemode fiber optic uplinks (9/125 μm), LC sockets, 0-

5000 meters LAN segment 

3. Rack mounted Ethernet switches shall be Catalyst C9200 series (or latest)  by 

Cisco Systems or approved equal. 

THIS IS A PROPRIETARY ITEM 

2.04 RACK MOUNTED ETHERNET NETWORK SWITCHES – LAYER 3 

4. As shown on the Drawings, rack mounted Ethernet switches shall be provided for 

the PMCS and Business networks.  Multiple switches shall be provided as a 

stacked system with the type and quantity of ports per switch as necessary to 

accommodate the connections shown on the Drawings. 

5. The Ethernet switches shall be 19” rack-mounted as shown on the Drawings and 

shall meet the following specifications: 
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a. Functions/Protocol: Same as industrial switches, and Layer 3 routing 

capability 

b. Power Requirements: Redundant 120 VAC power supply 

c. Operating Temperature: 0° - 40°C 

d. Relative Humidity: 10 - 95% 

e. Port Type & Quantity:  Minimum of twelve (12) 100/1000Base-TX, twisted 

pair cable, RJ-45 sockets, 0-100 meters LAN segment; three (3) 10GBASE-

T 10GbE ports, two (2) 10 GbE singlemode fiber optic ports, twelve (12) 

100/1000Base-FX, singlemode fiber optic uplinks (9/125 μm), LC sockets, 0-

5000 meters LAN segment 

6. Rack mounted Ethernet switches shall be Catalyst C9500 series (or latest) by 

Cisco Systems or approved equal. 

THIS IS A PROPRIETARY ITEM 

2.05 FIBER OPTIC MEDIA CONVERTERS 

11. Fiber optic media converters shall be provided to transform the specific PLC 

network communications protocol into/from CAT-6 copper to an optical signal 

suitable for transmission over the single mode fiber optic cable specified herein. 

Fiber optic media converters shall be modular, rack mounted, or mounted within 

the PLC rack. 

12. Fiber optic media converters shall meet the following minimum performance 

requirements: 

a. Input Power:  110/220 VAC or 24 VDC, as required to match power source. 

b. Operating Temperature:  0 to 60 degrees C 

c. Node-to-Node Distance:  6,500 feet 

d. Ethernet connection: Modular RJ-45 plug  

e. Nominal Wavelengths:   

1) 1310 and 1550 nanometers for single-mode fiber 

f. Connector Type:  LC 

13. The PLC manufacturer's standard, PLC rack-mounted fiber optic transceiver may 

also be used, subject to approval by the Engineer. 
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14. Port speed and duplex auto-negotiation shall be configurable.  

15. Acceptable fiber optic media converters shall beas manufactured by Black Box, 

Phoenix Contact, or equal. 

2.06 RACK MOUNTED ETHERNET NETWORK FIREWALL – EXTERNAL FACING 

7. As shown on the Drawings, rack mounted Ethernet firewalls shall be provided for 

the PMCS and Business networks.  Multiple firewalls shall be provided as required 

with the type and quantity of ports per firewall as necessary to accommodate the 

connections shown on the Drawings. 

8. The Ethernet firewall shall be 2U - 19” standard rack-mounted enclosure as shown 

on the Drawings and shall meet the following specifications: 

a. Functions/Protocol: Same as industrial switches, and Layer 3 routing 

capability 

b. Power Requirements: Redundant 120 VAC power supply 

c. Operating Temperature: 0° - 50°C 

d. Relative Humidity: 10 - 90% 

e. Port Type & Quantity:  Minimum of twelve (12) 100/1000Base-TX, twisted 

pair cable, RJ-45 sockets, minimum of four (4) 1G/10G SFP/SFP+ ports. 

f. Storage Capacity: 240 GB SSD 

9. Rack mounted Ethernet firewalls shall be PA-3200 series series by Palo Alto or 

approved equal. 

THIS IS A PROPRIETARY ITEM 

 

2.07 RACK MOUNTED ETHERNET NETWORK FIREWALLS – INTERNAL FACING 

10. As shown on the Drawings, rack mounted Ethernet firewalls shall be provided for 

the PMCS and Business networks.  Multiple firewalls shall be provided as a 

required with the type and quantity of ports per firewall as necessary to 

accommodate the connections shown on the Drawings. 

11. The Ethernet firewall shall be 1U - 19” standard rack-mounted enclosure as shown 

on the Drawings and shall meet the following specifications: 

a. Functions/Protocol: Same as industrial switches, and Layer 3 routing 

capability 
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b. Power Requirements: Redundant 120 VAC power supplies, 25 Watt 

c. Operating Temperature: 0° - 40°C 

d. Relative Humidity: 10 - 90% 

e. Port Type & Quantity:  Minimum of eight (8) 10/100/1000Base-TX, twisted 

pair cable, RJ-45 sockets. 

f. Storage Capacity: 32 GB eMMC 

12. Rack mounted Ethernet firewalls shall be PA-800 series series by Palo Alto or 

approved equal. 

THIS IS A PROPRIETARY ITEM 

 

2.08 SMALL ETHERNET NETWORK FIREWALLS – INTERNAL FACING 

13. As shown on the Drawings, small Ethernet firewalls shall be provided for the 

PMCS and Business networks.  Multiple firewalls shall be provided as required 

with the type and quantity of ports per firewall as necessary to accommodate the 

connections shown on the Drawings. 

14. The Ethernet firewall shall be shelf mounted enclosure as shown on the Drawings 

and shall meet the following specifications: 

a. Functions/Protocol: Same as industrial switches, and Layer 3 routing 

capability 

b. Power Requirements: Redundant 120 VAC power supplies, 25 Watt 

c. Operating Temperature: 0° - 40°C 

d. Relative Humidity: 10 - 90% 

e. Port Type & Quantity:  Minimum of four (4) 100/1000Base-TX, twisted pair 

cable, RJ-45 sockets, minimum of eight (8) 1G SFP ports. 

f. Storage Capacity: 240 GB SSD 

15. Rack mounted Ethernet firewalls shall be PA-220 series series by Palo Alto or 

approved equal. 

THIS IS A PROPRIETARY ITEM 
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2.09 RACK MOUNTED NETWORK STORAGE DEVICE 

16. As shown on the Drawings, rack mounted network storage device shall be 

provided for the PMCS and Business networks.   

17. The Network Stroage Device shall be 3U - 19” standard rack-mounted enclosure 

as shown on the Drawings and shall meet the following specifications: 

a. Functions/Protocol: Ethernet Data storage and compression 

b. Power Requirements: Redundant 240 VAC power supply 

c. Operating Temperature: 0° - 50°C 

d. Relative Humidity: 10 - 90% 

e. Port Type & Quantity:   Two (2) 1/10/25 GB Ethernet ports, Two (2) 1/10/25 

GB Ethernet ports for replication, Two (2) 1 GB Ethernet port for 

management. 

f. Storage Capacity: 11TB, ( 5 x 2.2TB) drives; Up to 94TB raw capacity 

18. Rack mounted Network Storage Device shall be Pure Stroage /x20 series series 

by Pure Storage or approved equal. 

THIS IS A PROPRIETARY ITEM 

 

2.10 RACK MOUNTED DATA DIODE (UNI-DIRECTIONAL GATEWAY) DEVICE 

A. As shown on the Drawings, rack mounted data diode devices shall be provided between 

the PMCS and Business networks to allow for secure, unidirectional data exchange from 

the SCADA network to the IT network. 

B. The Data Diode Devices shall be 1U (each) - 19” standard rack-mounted enclosure as 

shown on the Drawings and shall meet the following specifications: 

16. Data Flow – Unidirectional, no return path to secure network 

17. Minimum Speed – 100 Mbit 

18. Power - 120va c 

19. Protocols – UDP, TCP, HTTP, HTTPS, SMTP, Modbus, OPC (US, DA, A&E) 

C. The Data Diodes shall be furnished complete with all necessary cables, dongles and 

licenses for a complete installation. 
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D.  The Data Diodes shall be OPSWAT Netwall USG, WF500 by Waterfall Security, OPDS-

1000 by OwlCyberDefense or approved equal. 

2.11 DATA BACKUP SOFTWARE 

A. Backup software shall be provided for the PMCS and Business networks. 

B. Backup softare shall be hardware agnostic and function across cloud, virtual, physical 

and Network Attached Storage environments. 

C. Backup software shall support the following minimum features: 

20. Automated backup and replica testing 

21. Automatic malware scanning prior to backup.   

D. Backup software shall be Veeam Backup Software series by Veeam Software or 

approved equal. 

THIS IS A PROPRIETARY ITEM 

2.12 PORTABLE HARD DRIVE 

A. A portable hard drive shall be provided to facilitate movement of software and files from 

the SCADA system to and from external sources.  The portable hard drive shall have the 

following characteristics: 

1. USB 3.0 connectivity to data source devices. 

2. 256 bit data encryption with password and/or passcode protection. 

3. 1 TB nominal drive capacity. 

B. The portable Hard Drive shall be Apricon Inc. Aegis Padlock 3.0, or equal by Scandisk, 

Datalocker, Kingston or approved equal. 

2.13 IT NETWORK WIFI ACCESS POINT 

A. Wifi access points shall be installed as shown on the drawings to enable wifi access to 

the IT network.  The wifi access points shall have the following characteristics: 

1. 4x4:4 MU-MIMO 821.11ax capabilities with both 5 GHz and 2.4 GHz radios for a 

combined frame rate of 2.98 Gbps.  2402 Mbps in 5 GHz and 574 Mbps in the 2.4 

GHz band. 

2. A dedicated third radio provided for 24-7 WIDS/WIPS and spectrum analysis for 

enhanced security scanning and threat identification as well as device self tuning. 
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3. A fourth radio to be provided for low energy bluetooth functionality. 

4. Cloud based self-configuration with automated updates to maintain system 

security and incorporate firmware updates. 

5. PoE capable or 12vDC power input.   120vac power adapter to be included. 

6. Software license provided with each access point. 

7. TKIP and AES Encryption 

8. Real-time WIDS/WIPS with alerting and automatic rogue AP containment with Air 

Marshal. 

9. 1 100/1000/2.5G BASE-T RJ-45 Ethernet connection. 

B. The wifi access point shall be Cisco Meraki MR46, Moxa, Arista or approved equal. 

PART 3 – EXECUTION 

3.01 GENERAL REQUIREMENTS 

A. The destination of all network data cables (both copper and fiber) leaving an enclosure, 

patch panel, or building shall be labeled at each end using industry-standard wire 

markers. 

B. Refer to Section 40 61 13 – Process Control System General Provisions for additional 

requirements. 

 

END OF SECTION
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SECTION 40 67 00 

CONTROL SYSTEM EQUIPMENT PANELS AND RACKS 

PART 1 – GENERAL 

1.01 THE REQUIREMENT 

A. The Contractor shall furnish, test, install and place, in satisfactory operation the control 

enclosures, with all spare parts, accessories, and appurtenances as specified herein and 

as shown on the Drawings. 

B. Control enclosures shall be assembled, wired, and tested in the instrumentation 

subcontractor's own facilities, unless specified otherwise. All components and all 

necessary accessories such as power supplies, conditioning equipment, mounting 

hardware, signal input and output terminal blocks, and plug strips that may be required 

to complete the system shall be provided. 

C. Either manufacturer’s standard or custom enclosures may be furnished subject to the 

requirements of the Contract Documents and favorable review by the Owner. 

D. Due consideration shall be given to installation requirements for enclosures in new and 

existing structures. The Contractor shall examine plans and field inspect new and 

existing structures as required to determine installation requirements and shall 

coordinate the installation of all enclosures with the Owner and all affected contractors. 

The Contractor shall be responsible for all costs associated with installation of 

enclosures, including repair of damage to structures (incidental, accidental or 

unavoidable). 

E. The terms enclosure, cabinet, and panel shall be considered the same product and are 

used interchangeably. 

1.02 SUBMITTALS 

A. Submittals shall be per Section 40 61 15 – Process Control System Submittals. 

B. Thermal calculations. 

C. Proof of circuit breaker selective coordination. 

1.03 RELATED WORK SPECIFIED ELSEWHERE 

A. Section 40 61 13 – Process Control System General Provisions 

B. Section 40 62 00 – Computer System Hardware and Ancillaries 

C. Section 40 78 00 – Panel Mounted Instruments 
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D. Section 40 78 56 – Isolators, Intrinsically-Safe Barriers, and Surge Suppressors 

E. Section 40 70 00 – Instrumentation for Process Systems 

F. Section 40 61 90 – Schedules and Control Descriptions, General 

G. Refer to Division 26 for additional requirements for conductors, circuit breakers, 

disconnect switches, etc. 

1.04 PANEL LOCATION AND TYPE 

A. For locations inside buildings in areas other than climate controlled (i.e., heated and air 

conditioned) electrical or control rooms, panel shall be Type 316 stainless steel NEMA 

4X construction, or as indicated for hazardous area classification (Class, Division, at a 

minimum). Epoxy coated cast copper-free aluminum construction shall also be 

acceptable.  

B. For locations in storage/feed areas for chlorine, hypochlorite, or other applicable 

corrosive chemicals, panel shall be of non-metallic construction, rated NEMA 4X, and be 

fully compatible with the associated chemical. 

C. For locations within climate controlled (i.e., heated and air-conditioned) electrical or 

control rooms, panel shall be a painted steel fully enclosed NEMA 12 units with gasketed 

doors. 

D. For computer racks and panels in the SCADA room, server racks may be open 

construction, 4 post racks with cable management system and appropriate support rails 

and accessories.  PLC panels shall be painted steel, fully enclosed NEMA 12 units with 

lockable doors, cable management system, appropriate support rails and mounting 

panel with ventilation grills and top entry cable glands. 

E. For outdoor locations, panel shall be Type 316L stainless steel NEMA 4X construction 

unless located in chlorine environments. Chlorine environment shall be nonmetallic 

NEMA 4X construction. 

1.05 TOOLS, SUPPLIES AND SPARE PARTS 

A. Tools, supplies and spare parts shall be provided as specified in Section 40 61 22 – 

Tools, Supplies and Spare Parts, General.  

PART 2 – PRODUCTS 

2.01 CABINETS AND PANELS 

A. Cabinets and panels shall be formed or welded construction, reinforced with Unistrut, 

Powerstrut, or equal to facilitate mounting of internal components or equipment. 

Sufficient access plates and doors shall be provided to facilitate maintenance and testing 
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of the cabinet's equipment. Doors shall be removable. Cabinets and panels with any 

dimension 36 inches or greater shall be provided with removable lifting lugs designed to 

facilitate safe moving and lifting of the panel during installation. All doors shall be fitted 

with common-keyed locks. 

B. Cabinets and panels shall be minimum 14 USS gauge. Cabinets and panels with any 

dimension greater than 36 inches shall be 12 USS gauge. 

C. Cabinets and panels shall have doors on the front and shall be designed for front 

access. NEMA 12 cabinets shall be fitted with three-point door latches. Doors for NEMA 

4X cabinets shall be all stainless steel with three-point latches. Door hardware on NEMA 

4X cabinets located in chemical storage/feed areas shall be non-corrosive in that 

environment. 

D. Panels and cabinets located outside fence-secured areas shall be fitted with padlockable 

latch kits. Coordinate keying with Owner. 

E. All cabinets and panels shall be provided with drawing pockets for as-built panel 

drawings. One copy of the appropriate panel as-built drawings shall be furnished and left 

in the pocket of each panel. 

F. Panels with any dimension greater than 36 inches that contain a programmable 

controller (PLC) shall be provided with a folding laptop programmer shelf on the inside of 

the door. When deployed, the laptop shelf shall not be greater than 48 inches above 

finished floor. The laptop shelf shall be fitted to door with factory applied weld-studs. 

Weld discoloration and enclosure penetrations will not be accepted. 

G. Unless otherwise noted, panel-mounted control devices (OIUs, hand switches, etc.) 

requiring operator access shall be mounted between 48 and 60 inches above the floor or 

work platform. 

H. Cabinets and panels shall be prefabricated cabinets and panels by Hoffman or Saginaw 

Control and Engineering (SCE) or Rittal. The Contractor may optionally provide cabinets 

that are custom-fabricated by the instrumentation subcontractor or by a reputable panel 

fabrication shop acceptable to the Engineer. 

2.02 FIELD PANELS 

A. Field panels for outdoor service shall be suitable for wall or pipe mounting. Panels shall 

have the following features: 

1. Hinged and foamed-in-place continuous gasketed door(s). Door material shall 

match enclosure and shall have piano hinge(s) and three-point latches. 

2. Field panels located outside fence-secured areas shall be fitted with staple and 

hasp. Provide padlock and coordinate keying with Owner. 
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3. Thermal insulation and thermostatically controlled space heaters where required to 

prevent condensation or maintain environmental conditions for installed 

components.  

4. External sun shields or shades constructed of the same materials as the 

associated enclosure, unless otherwise specified. Sun shield or shade shall be 

fitted to enclosure supports and not to enclosure. Sun shield or shade shall have a 

slightly sloped top to shed water and shall extend past the front of the enclosure by 

at least 6 inches and extend down the side and back of enclosure.  

B. All external sample/process piping, including valves and appurtenances, shall be 

insulated with weather-proof insulation and heat-taped to prevent freezing. Heat taping 

shall be thermostatically controlled and self-regulating, and shall adjust its heat output to 

the temperature of the lines. Heat tape shall be powered from an equipment-safety GFCI 

circuit from within panel, unless otherwise shown or specified. 

C. Field panels shall be adequately sized to house instruments, power supplies, surge 

protection, and appurtenant equipment required for operation. Sufficient space shall be 

provided for servicing instruments without removal of equipment from the enclosure. 

D. Field panels shall be as manufactured by Hoffman, Saginaw Control & Engineering 

(SCE), Hammond, Rittal or equal. 

2.03 COMPUTER RACKS 

A. Computer racks for SCADA room server application shall be floor mounted free 

standing, four post, open racks. Racks shall have the following features: 

1. Industry standard mounting rails, shelves and hardware suitable for proper support 

of computer servers, routers, switches, patch panels and other computer and 

networking equipment.   All equipment shall be firmly and fully supported as 

recommended by the manufacturer.  The use of cage nuts in M6 size or rackstuds 

for mounting equipment is encouraged over the use of threaded holes. 

2. A cable management system consisting of both vertical and horizontal wireways 

with slotted fingers and covers to provide support and routing of cables for the 

entire pathway from one connection to the next.   Cables shall not be allowed to 

“drape” or hang between connections. 

3. Sufficient power distribution panels shall be provided such that every powered 

device has a dedicated plug available for its use.   The use of extension cords or 

outlet extenders will not be permitted. 

4. Computer racks shall be accurately located and securely anchored to the floor with 

expansion bolts. 
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5. Where required or indicated, flat front space fillers will be provided on the front of 

the rack to allow spacing between rack mounted items to maintain a tidy 

appearance. 

6. Racks shall be electrically bonded together and grounded to provide a safe 

installation. 

B. Racks shall be as manufactured by Panduit, Great Lakes, Schneider, Tripp Lite, Rittal or 

approved equal. 

2.04 CABINET AIR CONDITIONING UNITS 

A. Where indicated or required due to ambient conditions and panel component ratings, 

panel-mounted closed loop air conditioning units and thermostatically controlled space 

heaters shall be provided. 

B. Air conditioning units shall both cool and dehumidify the cabinet's internal air. Each air 

conditioner shall be sized to handle current and future (with specified spare capacity 

filled) heat loadings from all equipment mounted inside the cabinet. 

C. Air conditioners shall be provided with thermostats which operate the centrifugal 

evaporator blowers continuously to prevent stratification of air within the cabinet. 

Compressors shall operate as needed to maintain the temperature set at the thermostat. 

Compressors shall be provided with space heaters to maintain the compressor at a 

minimum temperature during cold ambient temperatures. 

D. Ambient air shall be completely separated from the air inside the cabinet. All air 

conditioner components exposed to the atmosphere outside the cabinets shall be coated 

to prevent corrosion. 

E. Power supply shall be 115VAC, 60 Hz. Units shall be provided with EMI/RFI noise 

suppressors. 

F. Air conditioner enclosures shall be constructed of stainless steel or cold rolled steel 

which is phosphatized and finished in baked enamel. 

G. Cabinet air conditioners shall be ProAir CR Series as manufactured by McLean Midwest 

of Brooklyn Park, MN, or equal. 

2.05 TERMINAL BLOCKS 

A. Terminal blocks shall be assembled on non-current carrying galvanized steel DIN 

mounting rails securely bolted to the cabinet subpanel. Terminals shall be of the screw 

down pressure plate type as manufactured by Phoenix Contact, Weidmuller, Wieland, 

Square D, or equal. 
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B. Power terminal blocks for both 120 VAC and 24 VDC power shall be single tier with a 

minimum rating of 600 volts, 30 amps. 

C. Signal terminal blocks shall be single tier with a minimum rating of 600 volts, 10 amps. 

2.06 NAMEPLATES 

A. Items of equipment installed in control panels shall be identified with nameplates. Each 

nameplate shall be located so that it is readable from the normal observation position 

and is clearly associated with the device or devices it identifies. Nameplates shall be 

positioned so that removal of the device for maintenance and repair shall not disturb the 

nameplate. Nameplates shall include, as necessary, the equipment identification 

number, description, calibrated range, and set point(s). Abbreviations of the description 

shall be subject to the Engineer's approval.  

B. Nameplates shall be made of 1/16-inch thick machine engraved laminated phenolic 

plastic having white numbers and letters not less than 3/16-inch high on a black 

background. Nameplates attached to instruments may be black laser etched 1/8-inch 

high text on stainless steel with sharp edges made smooth. Stamped text shall not be 

acceptable. 

C. Nameplates shall be attached to metal equipment by NEMA rated stainless steel screws 

and to other surfaces by an epoxy-based adhesive that is resistant to oil and moisture. In 

cases where the label cannot be attached by the above methods, it shall be drilled and 

attached to the associated device by means of a braided stainless steel wire affixed with 

a permanent crimp. 

D. Submit sample nameplate of each type. 

PART 3 – EXECUTION 

3.01 FABRICATION 

A. The cabinet itself and all interior and exterior equipment shall be identified with 

nameplates. The equipment shall be mounted such that service can occur without 

removal of other equipment. Face mounted equipment shall be flush or semi-flush 

mounted with flat black escutcheons. All equipment shall be accessible such that 

adjustments can be made while the equipment is in service and operating. All 

enclosures shall fit within the allocated space as shown on the Drawings. 

B. Enclosures shall provide mounting for power supplies, control equipment, input/output 

subsystems, panel-mounted equipment and appurtenances. Ample space shall be 

provided between equipment to facilitate servicing and cooling. 
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C. Enclosures shall be sized to adequately dissipate heat generated by equipment mounted 

inside the panel. If required, one or more of the following shall be provided to facilitate 

cooling: 

1. For NEMA 12 cabinets only, louvered openings near the bottom and top or 

thermostatically controlled, low-noise cooling fans to circulate outside air into the 

enclosure, exhausting through louvers near the top of the cabinet. Air velocities 

through the enclosure shall be minimized to assure quiet operation. 

2. Thermostatically controlled, low noise internal air blowers to circulate air within the 

enclosure, maintaining a uniform internal temperature. Initial setpoint shall be 75 

degrees F. 

3. All intake openings in cabinets and panels shall be fitted with dust filters. 

D. Enclosures shall be constructed so that no screws or bolt heads are visible when viewed 

from the front. Punch cutouts for instruments and other devices shall be cut, punched, or 

drilled and smoothly finished with rounded edges. 

E. The temperature inside each enclosure containing digital hardware (e.g., PLC, 

computer, Ethernet switch) shall be continuously monitored and shall generate an alarm 

to the nearest PLC if the temperature rises to an adjustable, preset high temperature. 

This thermostat shall be independent and separate from the thermostat used to control 

the temperature in the enclosure described above. Enclosure “high interior temperature” 

alarm shall be displayed on the HMI or OIT. 

F. Intrusion alarm switches shall be provided on all enclosures containing digital hardware 

and shall generate an alarm to the nearest PLC when any enclosure door is opened. If 

panel contains a service light, alarm switch shall also be wired to turn light on when door 

is opened. 

G. Terminals shall be marked with a permanent, continuous marking strip. One side of each 

terminal shall be reserved exclusively for field incoming conductors. Common 

connections and jumpers required for internal wiring shall not be made on the field side 

of the terminal. Subject to the approval of the Engineer, a vendor's pre-engineered and 

prefabricated wiring termination system will be acceptable. 

H. Wiring within cabinets, panels, and consoles shall be installed neatly and shall comply 

with accepted standard instrumentation and electrical practices. Power, control and 

signal wiring shall comply with Division 26 of the Specifications, except that the minimum 

wire size for discrete signal wiring may be 16 AWG, and for analog wiring may be 18 

AWG. For each pair of parallel terminal blocks, the field wiring shall be between the 

blocks. 

I. Separate terminal strips shall be provided for each type of power and signal used within 

each cabinet. Where applicable, terminal strips for different voltages of discrete signal 
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wiring shall also be separated. Terminal strips shall be labeled as to voltage and 

function. 

J. All wiring shall be bundled and run open or enclosed in vented plastic wireway as 

required. Wireways shall be oversized by a minimum of 10%; overfilled wireways shall 

not be acceptable. All conductors run open shall be bundled and bound at regular 

intervals, not exceeding 12 inches, with nylon cable ties. Care shall be taken to separate 

electronic signal, discrete signal, and power wiring when operating at differing voltages. 

K. Spare field wiring shall be bundled, tied, and labeled as specified above, and shall be 

neatly coiled in the bottom of the cabinet. 

L. All installed spare I/O hardware shall be wired along with live I/O wiring to the field wiring 

terminal blocks within the cabinet. Where space for spare I/O modules has been 

provided with the PLC backplane or DIN-rail mounting system, corresponding space for 

wiring, surge protection, and terminations shall be furnished within the cabinet. 

M. A copper ground bus shall be installed in each cabinet and shall be connected to the 

building power ground.  

N. Interior panel wiring shall be tagged at all terminations with machine-printed self-

laminating labels. Labeling system shall be Brady TLS 2200 Printer with TLS 2200®/TLS 

PC Link™ labels, or equivalent system by Seton or Panduit. The wire numbering system 

and identification tags shall be as specified in Section 26 05 19 – Low-Voltage 

Conductors and Cables. Field wiring terminating in panels shall be labeled in 

accordance with the requirements of Section 26 05 19 – Low-Voltage Conductors and 

Cables. Where applicable, the wire number shall be the ID number listed in the 

input/output schedules. 

O. Wires shall be color coded as follows: 

1. Equipment Ground – GREEN 

2. 120 VAC Power – BLACK 

3. 120 VAC Power Neutral – WHITE 

4. 120 VAC Control (Internally Powered) – RED 

5. 120 VAC Control (Externally Powered) – YELLOW 

6. 24 VAC Control – ORANGE 

7. DC Power (+) – RED 

8. DC Power (-) – BLACK 

9. DC Control – BLUE 
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10. Analog Signal – BLACK/WHITE or BLACK/RED 

P. Enclosures shall be provided with a main circuit breaker and a circuit breaker on each 

individual branch circuit distributed from the panel. Main breaker and branch breaker 

sizes shall be coordinated such that an overload in a circuit will trip only its immediate 

breaker and not the upstream breaker. 

Q. Enclosures with any dimension larger than 36 inches shall be provided with 120-volt 

duplex receptacles for service equipment and LED service lights. Power to these 

devices shall be independent from the PLC power supply and its associated 

uninterruptible power system. 

R. Where applicable, enclosures shall be furnished with red laminated plastic warning signs 

in each section. The sign shall be inscribed "WARNING - This Device Is Connected to 

Multiple Sources of Power." Letters in the word "WARNING" shall be 0.75 inch high, 

white. 

S. The interconnection between equipment and panel shall be by means of flexible cables 

provided to permit withdrawal of the equipment from the cabinet without disconnecting 

the plugs. 

3.02 PAINTING/FINISHING 

A. All steel enclosures shall be free from dirt, grease, and burrs and shall be treated with a 

phosphatizing metal conditioner before painting. All surfaces shall be filled, sanded, and 

finish coated by spraying a 1-2 mil epoxy prime coat and smooth, level, high grade 

textured finish between flat and semi-gloss shine. The colors shall be selected by the 

Owner from a minimum of six color samples provided. Refer to Division 09 for additional 

requirements. 

B. Materials and techniques shall be of types specifically designed to produce a finish of 

superior quality with respect to adherence, as well as impact and corrosion resistance. 

C. Panels fabricated from stainless steel shall not be painted. 

D. Panels fabricated from non-metallic materials (e.g., FRP) shall be gel-coated and shall 

not be otherwise painted. 

3.03 INSTALLATION 

A. Refer to Section 40 61 13 – Process Control System General Provisions for additional 

requirements. 

END OF SECTION
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SECTION 40 67 23 

CONTROL SYSTEM CONSOLES 

PART 1 – GENERAL 

1.01 THE REQUIREMENT 

A. The Contractor shall furnish and install the control system furniture and accessories, as 

specified herein and as shown on the Drawings. 

1.02 RELATED WORK SPECIFIED ELSEWHERE 

A. Section 40 61 13 – Process Control System General Provisions 

B. Section 40 62 00 – Computer System Hardware and Ancillaries 

C. Section 40 67 00 – Control System Equipment Panels and Racks 

1.03 GENERAL INFORMATION AND DESCRIPTION 

A. Furniture shall be installed where shown or as directed by the Owner. Furniture shall be 

provided with all the required accessories or hardware that may be required for a 

complete installation.  

PART 2 – PRODUCTS 

2.01 OPERATOR WORKSTATION CONSOLE 

1. The Contractor shall provide electric sit-stand consoles to support operator 

workstations as shown on the Drawings. 

2. The console shall have modular components which combine to form a desking 

system as specified herein. Components shall be fabricated from steel with a 

scratch resistant coating. The console shall be furnished with the following 

components and features: 

a. Minimum Work Surface Dimensions: 3’-0” deep x 6’-0” wide 

b. Slat wall 

c. Articulated keyboard and mouse tray that provides up, down, in, out, and tilt 

adjustments. 

d. Wire management and grommet packages for routing of the cables 

e. Under counter cabinet to store paper, printing, and office supplies. 
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f. Pencil drawer on right side of each workstation 

g. Cabinet underneath the work surface on a full extension slide-out drawer for 

housing two personal computers. 

h. Provide front and rear access panels for access to the computer storage 

cabinets.  

i. Modesty panel. 

j. 120 VAC powered lifting mechanism with fully adjustable height controls and 

four user preset heights. 

3. Work surface shall be constructed of high-pressure, scratch resistant laminate. 

Work surface patterns and colors shall be selected by the Owner. 

4. Consoles shall be Response NEXTGen series as manufactured by Evans 

Consoles, equivalent by Windham, Knuerr, or equal. 

B. ACCESSORIES 

1. Articulating LCD Mounting Arms 

a. For each LCD monitor, provide an articulating mounting arm with the 

following specification: 

1) Mounting Type: Slat Wall 

2) Configuration: Single high 

3) Capacity: As required to support load, minimum 40 pounds 

4) Tilt: Vertical and horizontal 

5) Vertical Adjustment: height adjustable swing arm 

6) Finish: Dark charcoal 

2. Articulating LCD mounting arms shall be E-Arm as supplied by Evans Consoles, or 

equal. 

C. Control system consoles shall be as manufactured by Evans Consoles, Winstead 

Corporation or Fountainhead Control Rooms or approved equal. 
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PART 3 – EXECUTION 

3.01 REQUIREMENTS 

A. Refer to Section 40 67 00 – Control System Equipment Panels and Racks, for additional 

requirements. 

END OF SECTION
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SECTION 40 67 63 

UNINTERRUPTIBLE POWER SYSTEMS 

PART 1 – GENERAL 

1.01 THE REQUIREMENT 

A. The Contractor shall furnish, test, install and place in satisfactory operation all 

uninterruptible power systems, with all spare parts, accessories, and appurtenances as 

herein specified and as shown on the Drawings. 

B. One UPS shall be provided for each operator workstation and its peripherals (i.e. 

monitor, etc.) provided under this Contract. 

C. Programmable logic controller (PLC) panels and servers are fed from a centralized UPS 

and do NOT require individual UPS systems.  

D. One UPS shall be provided for each remote input/output unit (RIO) and its appurtenant 

equipment provided under this Contract. However, courtesy receptacles in PLC and 

RTU cabinets shall not be powered by the UPS. 

E. UPS units shall be mounted in or near enclosures containing digital hardware, unless 

otherwise specified or shown on the Drawings, as follows: 

1. UPS units for operator’s consoles shall be mounted within the consoles or within 

equipment racks to be adjacent to the computer being served. 

2. UPS units for control panels containing PLCs shall be mounted either within the 

cabinet or in an adjacent cabinet of suitable environmental rating. 

3. UPS for field mounted operator workstations shall be mounted either within the 

cabinet or in an adjacent cabinet of suitable environmental rating. 

4. UPS units for RIOs shall be mounted within the RIO cabinet. 

F. Where the UPS is mounted within a dedicated enclosure, that enclosure shall be 

properly sized for heat dissipation and all other applicable requirements as specified in 

Section 40 67 00 – Control System Equipment Panels and Racks and its subordinate 

Sections. 

1.02 RELATED WORK SPECIFIED ELSEWHERE 

A. Section 40 61 13 – Process Control System General Provisions 

B. Section 40 62 00 – Computer System Hardware and Ancillaries 

C. Section 40 63 43 – Programmable Logic Controllers 
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D. Section 40 62 16 – Operator Workstation Computers 

1.03 SUBMITTALS 

A. Sizing calculations, in Watts (W) or Volt-Amps (VA), for all UPS units. 

B. Heat dissipation calculations for all enclosures that contain a UPS unit. 

C. Run time calculation. 

PART 2 – EQUIPMENT 

2.01 UNINTERRUPTIBLE POWER SYSTEMS 

A. Each UPS shall consist of a freestanding UPS module and battery modules as required 

to meet backup run time requirements. 

B. UPS units shall be true on-line type. Each UPS shall be sized to match the maximum 

power requirements of the associated digital equipment, control panel power supplies 

and accessories. Under normal operation, the AC power shall be converted to DC. The 

DC power from the battery charger shall supply an inverter and maintain the battery 

module at full charge. The AC output from the inverter shall be fed to the associated 

digital equipment power supply unit and/or other equipment power supplies as 

appropriate. Upon loss of the AC supply, the inverter shall continue to supply normal 

power to the device, drawing DC from the batteries. 

C. An automatic bypass switch shall be provided with UPS units of greater than 2 kVA 

capacity. The transfer switch shall be of the solid state, make-before-break type and 

shall automatically transfer load from the inverter to the AC line in the event of an 

inverter malfunction. The total transfer time shall be 5 milliseconds or less. The transfer 

switch shall be provided with a manual override. 

D. A manually operated maintenance bypass switch shall be provided for each UPS 

installation, other than for computers, to allow the hardware to be powered while the 

UPS is removed for maintenance. The bypass switch shall be the make-before-break 

type to ensure continuous power to the load. 

E. Loss of AC power shall be monitored on the line side of the UPS and reported via 

normally closed (fail safe) unpowered contacts to the associated PLC/RTU. 

F. Each UPS shall meet the following requirements: 

1. Input voltage shall be 117 VAC, single phase, 60 Hz. 

2. Voltage regulation shall be +/-5 percent for line and load changes. 

3. The output frequency shall be phase-locked to the input AC line on AC operation 

and shall be 60 hertz +/-0.5 percent when on battery operation. 
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4. The batteries shall be of the sealed, lead acid or lead calcium gelled electrolyte 

type, or VRLA absorbed glass mat (AGM) type. The battery modules shall have a 

minimum full load backup time of 30 minutes for PLC-based control panels, and 45 

minutes for remote telemetry units. 

5. The UPS capacity shall be sized for 150% of the connected load.  

6. A status monitoring and control panel shall be provided and shall include the 

following: 

a. Status indicating lights for both normal and abnormal conditions. 

b. Individual alarm contacts that shall close upon: 

1) Loss of the AC line  

2) Low battery level 

3) Fault condition. 

c. Contacts shall be wired to the closest discrete input subsystem. 

Alternatively, an Ethernet, RS-232 or USB port shall provide UPS status to 

an operator workstation. All required interface software and hardware shall 

be provided. 

d. Circuit breaker for the AC input. 

7. Sound absorbing enclosure. 

8. EMI/RF noise filtering. 

9. Surge protection shall be provided on the AC input circuit, which shall have a UL 

TVSS clamping voltage rating of 400 V with a <5 ns response time. 

G. UPS systems shall be the 9PX series by Eaton, Smart-UPS On-line series by 

APC/Schneider-Electric, or equal. 

PART 3 – EXECUTION 

3.01 REQUIREMENTS 

A. Where the UPS is mounted within the PLC or RTU cabinet, it shall not interfere with 

access to other equipment or wiring within the panel (i.e., it shall not be necessary to 

move or remove the UPS to remove or service other panel-mounted equipment). For 

floor-mounted PLC cabinets with bottom wiring access (including those cabinets with 

legs), the UPS shall be placed on a dedicated shelf within the cabinet. 
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B. Refer to Section 40 61 13 – Process Control System General Provisions for additional 

requirements. 

END OF SECTION 
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SECTION 40 68 00 

PROCESS CONTROL SOFTWARE 

PART 1 – GENERAL 

1.01 THE REQUIREMENT 

A. The Contractor, through their sub-contractor Aaron & Associates, shall furnish, test, 

install, and place in satisfactory operation all control system software and ancillary 

software. Services shall include but not be limited to all required configuration, 

programming, software testing, startup and ancillary services, and appurtenances as 

necessary for a complete and operating system in accordance with the requirements as 

shown on the Drawings or specified herein. 

B. The control system server and workstation hardware shall be furnished and installed 

under this Contract.  

1.02 RELATED WORK SPECIFIED ELSEWHERE 

A. Section 40 61 13 – Process Control System General Provisions 

B. Section 40 61 15 – Process Control System Submittals 

C. Section 40 63 43 – Programmable Logic Controllers 

D. Section 40 66 00 – Network and Communication Cable and Infrastructure 

E. Section 40 66 00.01 – Network and Communication Equipment 

F. Section 40 61 96 – Process Control Descriptions 

1.03 GRAPHIC DISPLAY WORKSHOPS 

A. The Graphic Display Workshops shall meet for the first time no later than 60 days after 

Notice to Proceed. The Contractor shall conduct a minimum of four (4) Graphic Display 

Workshops (approximately 4 hours each) to allow for coordination meetings between the 

Engineer, the Owner, and the instrumentation subcontractor and ensure HMI graphics 

design compliance with the guidelines and requirements specified in the Contract 

Documents.  

B. The instrumentation and control system subcontractor (I&CSS) shall be required to lead 

the Graphic Display Workshops. The intent of the workshops is for the I&CSS to provide 

preliminary graphics and standards for Owner and Engineer’s review. Although 

workshops are intended be informal, relying on Engineer or Owner to dictate direction 

and display development to I&CSS or Contractor will not be acceptable and may be 

considered an indication of Contractor’s failure to perform the Work. 
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C. The Graphic Display Workshops shall be a series of meetings to establish design criteria 

strictly for the HMI graphic display development using the SCADA/HMI software 

provided under this Contract.  

D. The Graphic Display Workshops shall have the following main focus: 

1. Review of control strategies and graphic displays. 

2. Develop color schemes for process equipment status, process lines, process 

symbols, etc. 

3. Develop symbol libraries, text styles, object and text dynamic behaviors, 

navigation techniques, and tag naming conventions. 

E. Maintain and submit workshop “action-item” list from prior workshop(s) as a running 

tabulation of issues identified, discussed and corrective actions proposed for their 

resolution and completion status of same. 

F. Examples of graphic displays resulting from the agreements reached at each workshop 

shall be submitted not less than one week before the next workshop to allow time for the 

Owner and Engineer to review them before attending the next workshop. 

1.04 CONTROL SYSTEM ARCHITECTURE 

A. The requirements specified below shall be used in conjunction with the Control System 

Architecture drawing to establish the requirements of the Control and Information 

System architecture. 

B. The host level SCADA system, in general, shall consist of the following hardware and 

software: 

1. SCADA Server 1: Virtualization software shall be furnished, installed, and 

configured on the SCADA Server 1 host machine which shall run and manage the 

following guest virtual machines (VMs): 

a. SVR-21-A – SCADA Server 1 

1) Furnish, install, and configure the primary SCADA I/O/object/alarm 

server in this VM. 

2) The primary SCADA Server 1 shall have auto-failover capability and 

shall be fully redundant with the secondary SCADA Server 2. 

b. TS-21-A – Terminal Server 1 

1) Furnish, install, and configure the primary terminal server in this VM. 
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2) The terminal server shall have auto-failover capability and shall be fully 

redundant with the secondary Terminal Server 2. 

3) The terminal server shall locally host and execute SCADA software 

runtime sessions for all (thick or thin) SCADA clients within the control 

system. 

4) The terminal server shall be provided with all SCADA/HMI software 

and licenses, and Microsoft remote desktop protocol (RDP) client 

access licenses (CALs) in order to facilitate a complete and working 

system. 

c. DC-21-A – Domain Controller 

1) A Domain Controller shall be furnished as a virtual machine and shall 

be installed, tested, and run on the new system. 

2) The Domain Controller shall provide central network administration 

and security. Domain Controller configuration services shall be 

provided as required to create a complete and working system 

including but not limited to all name servers, Active Directory database, 

domain controller(s), file servers, and print servers. 

2. SCADA Server 2: Virtualization software shall be furnished, installed, and 

configured on the SCADA Server 2 host machine which shall run and manage the 

following guest virtual machines (VMs): 

a. SVR-21-B – SCADA Server 2 

1) Furnish, install, and configure the secondary SCADA I/O/object/alarm 

server in this VM. 

2) The secondary SCADA Server 2 shall have auto-failover capability and 

shall be fully redundant with the primary SCADA Server 1. 

b. TS-21-B – Terminal Server 2 

1) Furnish, install, and configure the secondary terminal server in this 

VM. 

2) The terminal server shall have auto-failover capability and shall be fully 

redundant with the primary Terminal Server 1. 

3) The terminal server shall locally host and execute SCADA software 

runtime sessions for all (thick or thin) SCADA clients within the control 

system. 
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4) The terminal server shall be provided with all SCADA/HMI software 

and licenses, thin client management software and licenses, and 

Microsoft remote desktop protocol (RDP) client access licenses (CALs) 

in order to facilitate a complete and working system. 

c. BS-21 – Backup Server 

1) Furnish, install, and configure the Data Backup server in this VM. 

2) The backup server shall be provided with backup software to 

peridically create backup sets of selected system machines and 

servers.   The backups shall be organized into Grandfather, father, 

son, repositories with additional full backup images created on a 

periodic basis.  The backup images shall be stored in the network 

attached storage in three separate directories.  If desired, a portable 

hard drive may be used to copy backup images out for off-site storage. 

3) Refer to section 40 66 00.01 Network and Communications 

Equipment, 2.10 for backup software to be installed and configured. 

d. ALM-21 – Alarm Notification 

1) Furnish, install, and configure the Alarm Notification server in this VM. 

2) Alarm notification software shall be provided to monitor system alarms 

and notify personnel of system events. 

e. HSF-21 – Historian Store/Forward (if required) 

1) Furnish, install, and configure the Historian Application store/forward 

cache server in this VM. 

2) Historian application shall be provided to monitor, store and forward 

configured data tags to the historian server.   If the historian system is 

unavailable, data tags shall be stored in this cache and forwarded on 

to the historian when it becomes available.  

3. Utility Server SVR-3: Virtualization software shall be furnished, installed, and 

configured on the Historian/Development Server host machine which shall run and 

manage the following guest virtual machines (VMs): 

a. PS-21 – Patch Server 

1) Furnish, install, and configure the Patch Server in this VM. 

2) The Patch Server shall be provided as a repository and testing facility 

for all SCADA system software patches. 
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b. CHS-21 – Centralized Historian Server 

1) Furnish, install, and configure the SCADA Historical Server in this VM. 

2) The Historical Server shall be provided with all SCADA/HMI software 

and licenses, and Microsoft database client access licenses (CALs) in 

order to facilitate a complete and working system. A minimum of five 

historian client licenses shall be provided for the facility. 

3) Historian client licenses shall be independent of the SCADA software 

such that non-HMI users are able to access historical data. 

4) Historian client license shall be large enough to accommodate the total 

number of licensed points from existing remote historian servers at 

PMR, WSPS, and the existing rapid sand filter plant (Hist-11) in 

addition to the expected number of points from the new West Parish 

WTP. 

c. SIEM-21 – Security Information and Event Manager Server 

1) Furnish, install, and configure the Security Information and Event 

Manager in this VM. 

2) The SIEM Server shall provide a means to collect, monitor, review, 

analyze and respond to system logs and traffic.  The SIEM monitor 

shall generate real-time alarms and reports of suspicous activity within 

the system. 

d. MON-21 – SYSTEM MONITOR  

1) Furnish, install, and configure the System Monitoring software in this 

VM. 

2) The System Monitoring package shall provide a means to collect, 

monitor, review, analyze the status and health of the SCADA network 

and servers.  In addition, it shall provide configuration management 

and IP address management tools to facilitate system administration. 

e. EPS-21 – Endpoint Security 

1) Furnish, install, and configure the Endpoint Security software in this 

VM. 

2) The Endpoint Security package shall provide a means to collect, 

monitor, control and respond to potential system threats coming from 

endpoint devices.  This package shall include: 
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a) Endpoint device USB drive management 

b) “Signature based detection” Anti-Virus software  

c) “Anomaly based detection” Host Intrusion detection software 

d) Endpoint device firewall services. 

f. CyMon-21 – Cybersecurity Monitor 

1) Furnish, install, and configure a Cybersecurity Monitoring software 

package in this VM. 

2) The Cybersecurity Monitoring software shall provide a means to 

monitor the cybersecurity status of network assets and provide 

vulnerability assessments and suggestions to maintain and improve 

the cybersecurity of the overall system.   The Cybersecurity Monitoring 

software shall be specifically designed for “OT” networks running in an 

isolated (air-gapped) configuration with drivers and protocols certified 

for use with Rockwell Automation and GE iFix SCADA systems. 

3) The Cybersecurity Monitor software shall be Dragos Platform with 

Dragos Sitestore and Dragos Sensors package both running in a 

virtualized environment or approved equal. 

4. External Historian Server Historian Software Installation: The physical External 

Historian Host Machine and virtualization software shall be furnished, installed, 

and configured by others which shall run and manage the following guest virtual 

machines (VMs): 

a. EHS-22 – External Historian Server 

1) Furnish, install, and configure the External Historical Server in this VM. 

2) The External Historian Server shall be provided with all SCADA/HMI 

software and licenses, and Microsoft database client access licenses 

(CALs) in order to facilitate a complete and working system. A 

minimum of five historian client licenses shall be provided for the 

facility. 

3) Historian client licenses shall be independent of the SCADA software 

such that non-HMI users are able to access historical data. 

4) The External Historian Server database shall serve as a replicated 

copy of the SCADA Historian CHS-21 for secure access to historical 

information by users outside of the SCADA network without exposing 

the SCADA network to potential threats.   The External Historian 
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Server shall receive its data from the SCADA Historian by the action of 

two Data Diode Nodes (DD-21 and DD-22 supplied and installed by 

others) which shall be directly interconnected and transfer data in only 

one direction. 

C. As directed by the owner’s IT Department, SCADA clients and programmable logic 

controllers (PLCs) shall be separated into different virtual local area networks (VLANs) 

within the overall control system network to segment network traffic. 

D. All discrete and analog data acquisition, pre-processing, storage and process control 

functions shall be performed at the PLC level. The HMI software shall not be used for 

this purpose. 

E. The execution of semi-automatic and automatic control strategies to control the process 

within a desired range of conditions shall be executed at the distributed PLC level and 

communicated to the SCADA/HMI system real time data servers. The PLC network shall 

support the PLC equipment and provide bi-directional communications with the real-time 

data servers. 

1.05 PRODUCT DELIVERY STORAGE AND HANDLING 

A. All software manuals and electronic media shall be protected in accordance with 

manufacturer requirements so that no damage or deterioration will occur during a 

prolonged delay from the time of shipment until installation is completed and the units 

and equipment are ready for operation. 

B. Software licenses for all operating system software, commercial software and application 

software packages shall be registered in the Owner’s name and address. Coordinate 

with Owner to confirm all required information. 

C. All operating system software, commercial software and application software products 

installed under this Contract shall be updated to the current software release prior to 

final system testing, acceptance and placement in service at no additional cost to the 

Owner. 

PART 2 – PRODUCTS 

2.01 SOFTWARE GENERAL REQUIREMENTS 

A. The overall goal of the control and information system is to utilize industry standard 

equipment such as programmable logic controller (PLC) based controllers and PC 

based: workstations, laptops, panel-mounted displays and application servers. The 

system shall utilize a SCADA/HMI system application software product suite (including 

all required additional software components) and ancillary support software, as required, 

to provide the specified system functionality. 
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B. All software shall consist of standard commercial software products which are fully 

configurable by the user, without custom software programming, to achieve the system 

requirements described in the Contract. 

C. Unless otherwise specified, all application software shall be native 64-bit, Microsoft 

Windows (current version) certified. 

D. Refer to Section 40 61 96 – Process Control Descriptions, for additional project-specific 

PLC programming, HMI configuration, and Control and Information System functionality 

requirements. 

E. Operating system, antivirus, productivity, and all other ancillary software for the control 

system PC-based hardware shall be furnished with the associated hardware. 

1. All servers shall be provided with the latest version of Microsoft Windows Server 

operating system compatible with the Human-Machine Interface (HMI) software 

furnished under this Contract. 

2. Antivirus, productivity, and ancillary software shall be provided and shall be fully 

coordinated with the Owner. 

F. The control system application software product suite together with the server 

virtualization platform software, shall provide a redundant, fault tolerant environment, 

which include but not limited to the following: server-server application synchronization; 

file synchronization; automatic CPU load balancing; fault detection and seamless 

automatic failover; integral failover alarming, and data synchronization/re-

synchronization (upon recovery). 

G. All system software shall be configured to operate on a network consisting of standard 

firewalls, routers, switches, as well as multiple physical and/or logical networks and sub-

networks as required. 

H. The system shall monitor, log, and manage all levels of user access, individual user and 

group permissions in accordance with ISA99 security guidelines. 

2.02 HMI/SCADA SYSTEM SOFTWARE 

A. The HMI/SCADA system software shall provide the operations and maintenance 

personnel with access to processes and system parameters required by each to perform 

their required tasks. The HMI/SCADA system software shall be designed as a native 64-

bit Microsoft Windows product and shall provide an intuitive, scalable, object-oriented 

development and runtime platform, browser based graphical interface to the process. 

B. Key features shall include, but not be limited to: real time and historical visualization and 

reporting of process measurements, status, control settings, and alarms; multimedia 

alarm management and annunciation to external systems; user login security 

management; redundancy management and auto-failover to hot standby systems; 
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communication among servers, workstations, laptop computers, integrated display 

computers, programmable logic controllers, and other devices as shown on the 

Drawings or specified herein. 

C. All major and minor updates to the operator workstation software shall be provided to the 

Owner for no additional cost during the warranty period. Software updates shall be fully 

installed and made operational on the Owner's system. All additional and replacement 

documentation associated with the upgrade shall be furnished and updated in the 

Owner's original software documentation. One day of Owner observation dealing 

specifically with the software update shall be provided to the Owner's personnel. 

D. The system shall be upgradable to newer versions using an automatic mechanism 

provided by the supplier without the need to rebuild or reconfigure databases, displays, 

drives or related program modules. 

E. A mechanism for on-line maintenance and automatic backup, retrieval and purging of 

files shall be provided. 

F. All required software, licenses, and services shall be furnished as necessary for a 

complete and operating system in accordance with all requirements as shown on the 

drawings and as specified herein. 

G. The HMI/SCADA software shall be  GE Intelligent Platforms Proficy iFIX and Proficy 

Historian historical server or approved equal. 

THIS IS A PROPRIETARY ITEM 

 

H. Backup software shall be Veeam Data Platform or approved equal 

THIS IS A PROPRIETARY ITEM 

 

2.03 VIRTUALIZATION SOFTWARE 

A. Virtualization software shall be the latest version of VMware vSphere Standard with 

vCenter centralized management software or approved equal 

THIS IS A PROPRIETARY ITEM 

B. The server virtualization platform shall be provided with the following minimum features: 

1. Health monitoring and performance analysis 

2. Capacity management and optimization 
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3. Operations dashboard 

4. Root cause analysis tools 

5. High availability 

6. Data protection 

7. Virtual machine (VM) migration and replication 

8. CPU and memory hot add functionality 

9. System fault tolerance 

10. Live file migration 

11. Central management toolset for server provisioning, monitoring, and control 

C. The virtualization software platform shall be fully compatible with all SCADA/HMI 

software, thin client management software, and all other SCADA software provided 

under this Contract. 

2.04 THIN CLIENT MANAGEMENT SOFTWARE 

A. Thin client management software shall be furnished, installed, and configured on each 

pair of redundant SCADA terminal servers to be installed at the facility. 

B. The thin client management software shall provide for centralized, server-side thin client 

configuration, monitoring and management. Thin client operational status and 

parameters including but not limited to on/off status, terminal server assignment, login 

information, and running processes/applications shall be monitored at the terminal 

servers via the thin client management software. 

C. Each thin client (terminal session) shall be dynamically assigned sufficient memory 

(RAM) to adequately execute its application(s) without significant delay. 

D. Thin client machines shall be compatible with the thin client management software and 

shall be capable of network (PXE) booting, to download firmware and configuration 

information from the management software, as required. 

E. Thin client management software shall be fully compatible with the selected virtualization 

software platform. 

F. The following minimum features and functionality shall be provided: 

1. All thin clients shall connect to fully redundant management servers to receive 

their firmware and configuration information. 
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2. All thin clients shall connect to both SCADA terminal servers and launch a session 

on each simultaneously. A primary terminal server failure shall cause the affected 

terminals to seamlessly and automatically switch to the session running on the 

secondary terminal server, thereby providing instant failover. 

3. The management software shall poll the terminal servers and shall determine their 

load based on CPU usage, memory usage and quantity of running sessions. Thin 

clients shall then connect to the lightest-loaded terminal server, thereby balancing 

the system load across all available resources. 

4. Thin clients shall be able to connect to multiple terminal servers and run multiple 

simultaneous, cascaded sessions. 

5. Thin clients shall be able to have multiple monitors that shall be capable of running 

the same or independent sessions. 

6. PC-based, tablet, and phone clients shall be provided with thin client management 

client software to allow these machines to run sessions on the SCADA terminal 

servers and to be monitored and managed by the thin client management 

software. 

G. Thin client management software shall be ACP ThinManager or approved equal Thin 

client management software shall be provided with all ancillary software and licenses 

required to facilitate a complete and working system. 

2.05 ALARM NOTIFICATION SOFTWARE 

A. Real time alarm notification software shall be installed on the SCADA servers to allow for 

remote notification of alarms to specific telephone numbers or text messages to cell 

phones. 

B. All software and licenses shall be provided to create alarm notification functionality on 

both new SCADA Server 1 and SCADA Server 2. The alarm notification operation shall 

be fully redundant (standby with hot backup functionality) and the system shall be 

provided with all required text-to-speech and voice synthesis software, and voice 

capable (TAPI) modems required to provide a complete and working system. 

C. Alarm Notification Software shall be WIN-911 Interactive as manufactured by Specter 

Instruments or approved equal 

THIS IS A PROPRIETARY ITEM 
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PART 3 – EXECUTION 

3.01 HMI GRAPHIC DISPLAYS - GENERAL 

A. Multiple HMI graphic display pages shall be able to be viewed on the screen 

simultaneously. All graphic displays shall be scalable to allow automatic scaling of the 

display so as to maintain a full view of the graphics regardless of the window size, 

screen resolution settings and type(s) of graphics access device(s). Graphical displays 

shall have no hard-coded limitations for display size. Workstations equipped with 

multiple display monitors shall be configured to support multiple independent HMI 

graphic display sessions within the same HMI graphics display client software instance. 

B. The graphic display system described in the following paragraphs only defines those 

types of project specific displays commonly used during normal operations and their 

overall organization and navigation. Displays and display navigation shall be based upon 

the display hierarchy described herein and the written control narratives contained in 

Section 40 61 96 – Process Control Descriptions. 

C. The Contractor shall provide a comprehensive set of “uniform” system graphic display 

templates (e.g., trend display templates, equipment control display templates, global 

object templates, control loop faceplate templates, system maintenance and diagnostic 

display templates, etc. The resultant collection of said templates shall provide a 

“uniform” set of graphics for the operator (with appropriate security) to quickly perform 

various functions such as the selection of equipment and control strategy operating 

mode(s), manual/automatic control loop selection, loop set point adjustments, manual 

loop output adjustments, open/close valves, start/stop equipment, etc. Typically, the 

graphic display templates will be in the form of pop-up window overlays. 

D. The collection of templates shall also enable overall system maintenance and 

troubleshooting, including but not limited to: network and PLC equipment, I/O 

diagnostics, network diagnostics, control strategies, data file management, etc., by 

privileged personnel. 

E. The Contractor shall submit for review, configure, install and pre-test all five levels of 

HMI displays and “uniform” templates required to satisfy all specified instrumentation 

and control system requirements prior to commencement of the Factory Witness Test. 

Submittal shall be in the form of a fully functional virtual machine “image”, or equivalent, 

with sufficient software licensing such that the actual HMI graphic display interactions 

(display navigation, button bars, pop-up displays, help displays, drag, zoom, sliders and 

other dynamic navigation properties) can be reviewed through actual use. For purposes 

of this submittal, security shall be disabled. Refer to Section 40 61 15 – Process Control 

System Submittals of the Specifications for additional submittal requirements. 

F. HMI graphic layouts, alarm notification, process graphic display hierarchy, functionality 

and formats shall adhere to the requirements of the latest editions of the following 

guidance documents: 
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1. Hollifield, Bill R., et al. Alarm Management: A Comprehensive Guide, Second 

Edition. International Society of Automation, 2011. 

2. Hollifield, Bill R., et al. The High Performance HMI Handbook. Plant Automation 

Services, 2008.  

3. ANSI/ISA 101.01-2015, Human Machine Interfaces for Process Automation 

Systems.  

4. Additional requirements as specified herein. 

G. Additional requirements: 

1. The HMI graphic display security model shall ensure that when any HMI graphic or 

application module embedded within the HMI graphic is accessed by any user, it 

shall be accessible only with user-level security appropriately established either by 

the assigned user group security model (as may be further customized for each 

specific user) or by the assigned individual security model in order to provide 

secure access and protection of: navigation to/from each individual graphical 

display; each active component and process set point shown on an individual 

graphical display; pop-up control display access and associated control 

commands. Inaccessible links and/or unmodifiable values and objects due to 

insufficient user privileges shall be “grayed out” and shall not be clickable. 

2. The system shall be configured such that should a dynamic object fail to receive a 

value from the real-time data server, the dynamic object shall indicate such failure 

visually on the screen. Data values that are shown numerically shall show question 

marks (?????) instead of the last known value until a connection to the data server 

is restored. Loss of data server communication shall be logged in the system event 

log. 

3. Process status shall be indicated using both color and alphanumeric annotations. 

Symbols and color coding for all displays shall be based on the following example 

convention: final colors shall be chosen by the Owner during HMI Workshops to be 

conducted during construction. 

a. All graphic backgrounds shall be black. 

b. All vessels shall be a medium grey 

c. All process lines shall be a similar color as the physical piping in which they 

are intended to depict. 

d. All process lines shall be drawn using system piping tool. 

e. Secondary process lines, equipment and vessel outlines shall be 1/3 the 

width of major process lines, equipment and vessel outlines, respectively. 
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f. Acceptable line types shall be: solid, dashed and dotted. 

g. Symbols, equipment, text, live data and other items which are selectable for 

subsequent actions (such as opening a pop-up faceplate, trend chart, 

navigating to another display, etc.) shall incorporate a white outline which 

appears only when a mouse (or equivalent) hovers within the outlined area. 

h. De-energized equipment, regardless of control mode, shall be dark grey. 

i. Energized equipment, regardless of control mode, shall be bright white. 

j. Safety interlocks (when activated) shall be yellow. 

k. Priority 1 high level (critical) alarm objects affecting life or property damage 

shall appear upon alarm and be red. 

l. Priority 2 medium level alarm objects (such as faulted equipment without 

automatic failover) shall appear upon alarm and be yellow. 

m. Priority 3 low level alarm objects (such as faulted equipment with automatic 

failover) shall appear upon alarm and be orange. 

n. Priority 4 informational alarm objects (such as diagnostic alarms for out of 

range data) shall appear upon alarm and be pink. 

o. Unacknowledged alarm objects and alarm summary text, unless the alarm 

has been cleared, shall blink. 

p. Acknowledged alarm objects and alarm summary text that have not yet 

cleared shall be steady. 

q. Acknowledged alarm objects and alarm summary text for an alarm which 

has also been cleared shall disappear from all displays. 

r. All text shall be dark gray. 

s. All text shall be shown in Arial font. 

t. Uppercase text (for isolated words, titles, short labels and equipment 

designations) and mixed case text (for all other uses) to facilitate readability. 

u. Text height shall conform to ANSI recommendations with a minimum height 

of 2.8 mm, nominal height of 3.5 mm and maximum height of 4.1 mm; based 

upon a typical workstation display viewing distance of 24 inches. 

v. Text entry and data entry background color shall be soft white. 
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H. Equipment and process vessels shall be depicted as 2 dimensional objects; not 3 

dimensional. Interior fill color shall be uniformly shaded. The vessel’s shape shall be 

representative of the physical equipment, but with limited detail. Vessel size shall be 

relative to process importance or physical size (where practical). No animation of 

process vessel internals (spinning mixers, rake arms, etc.) shall be allowed. No 

“cutaways” showing unchanging internals shall be allowed. 

I. Process flows shall be depicted consistently between displays. Major process liquid 

flows shall generally be depicted to progress from left to right. Secondary process liquid 

flows shall generally be depicted to flow down. Vapors and gasses shall generally be 

depicted to flow up. 

J. Process lines that progress between graphic displays shall enter and leave in a 

consistent manner. Process line navigation targets and labels shall be clearly 

differentiated from non-navigation endpoints and labels. 

K. The amount of text on a display shall be minimized. Action or status messages shall be 

brief, simple and to the point. Abbreviations shall be intuitive, consistent and uniformly 

applied. 

L. Live data shall be depicted on displays in dark blue, Arial Bold font. Units of 

measurements, where necessary, shall be dark blue, Arial, mixed case font. Leading 

zeros shall not be displayed unless a fractional value. Numerical values shall be 

displayed to two decimal places, unless otherwise required by the Owner. In tables, align 

to the decimal point. By default, signal tag names shall not be shown on displays. A 

toggle key shall be incorporated into the menu bar to toggle signal tag names on and off 

for the currently viewed display (including pop-up windows). 

M. Key process indicators (KPIs), trends, charts, and all other analog graphic-based 

trending or productivity objects shall incorporate colored background “zones” to denote 

whether the associated values are in a normal (green), abnormal (yellow), or alarm (red) 

range. 

N. All system variables and process values and set points shall be viewable regardless of 

the unit process operational mode. Set points and other modifiable system and process 

variables which are password-protected shall be legibly displayed but “greyed out”, 

similar to Microsoft Windows window behavior. 

3.02 GRAPHIC SCREEN ORGANIZATION AND NAVIGATION 

A. The HMI graphic screen displays shall be organized in a five-tier (level) hierarchy. The 

primary purpose of the multiple level graphic screen organization is to systematically 

provide increasing amounts of operating detail to the operator to aid in the performance 

of their work. A secondary purpose is to provide consistent display navigation. 

B. The multiple level hierarchy shall be organized as follows: 
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1. Level 5 – User Login Display 

2. Level 4 – Process Area Overview Displays 

3. Level 3 – Process Unit Control Displays 

4. Level 2 – Process Unit Detail Control Displays 

5. Level 1 – Process Unit Support Displays 

C. Level 5 – User Login Display: The purpose of the user login display is to provide a 

common system security interface which must be satisfied before any user, regardless 

of security level, is allowed to proceed to the Level 4 through 1 displays, maintenance 

and diagnostic displays, etc. Once cleared, the operator shall be navigated to the 

process area overview display. When a user commences login, the security system shall 

also check the user’s password expiration date (refer to the security section, below) and 

if the expiration is within 14 calendar days or less (Contractor shall confirm actual 

number of days with the Owner), a pop-up template shall appear to facilitate updating of 

the user’s security password.  

D. Level 4 – Process Area Overview Display: The process area overview display(s) are 

intended to show the broadest available view of the facilities managed by the SCADA 

system. Depending upon the complexity of the facility, one or more displays may be 

required.  

1. The purpose of the process area overview displays shall be to provide an “at-a-

glance” view of the subject process area by tracking key performance indicators 

(safety, environmental, production, efficiency and quality). The overview displays 

shall not embody “process pictorial” diagrams, but rather shall incorporate logical 

groupings of embedded trend charts and moving analog indicators of key process 

variables, key alarm summary (from all process areas), as well as graphical alarm 

icons for all alarms. The process overview displays shall also include major 

equipment status, status of advanced and/or key process controls, key calculated 

parameters and conditions (for example, storage tank flows and levels), abnormal 

conditions (and severity), navigation tools, as well as important information from 

related process areas. 

2. Graphical alarm icons for all alarm priorities relevant to the depicted process units 

within the graphic shall be incorporated in the displays. Icons shall only be visible 

when the alarm state is activated and shall become invisible after 

acknowledgement and return to normal state) 

3. Refer to Figures 17240-2A and 17240-2B for an example Level 4 – Process Area 

Overview Display. 

4. Specified “Smart Tile” and “Smart Pin” technologies may also be incorporated, as 

appropriate, and utilized to fulfill certain Level 4 functionality. 
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5. Special process overview displays featuring KPI information shall be provided for 

each unit process. These displays shall provide the key information to control and 

measure the effectiveness of each unit process in one display. 

E. Level 3 – Process Unit Control Displays: The unit process displays shall contain all 

information and controls required to perform most operator tasks associated with a 

specific process unit from a single graphic. Major process lines together with the status 

of major equipment, loop controllers, safety interlocks (when activated), and important 

process indicators shall be shown on the various Level 3 displays. Process vessels and 

dynamic equipment symbols relevant to the major process schematic shall also be 

shown. Displays shall incorporate logical groupings of embedded trend charts, spark-

lines, moving analog indicators, and moving mass balance indicators. Routine 

operational changes as well as abnormal situation interventions (such as manipulating 

loop controllers, operating pumps and equipment, operating blowers, adjusting valves, 

etc.) shall be available to the operator through pop-up window display overlays 

containing the appropriate “uniform” template(s). Pop-up displays shall be located as to 

not obscure the underlying graphic information. 

1. For each Level 4 Process Area Overview Display, there shall be multiple Level 3 

Process Unit Control Displays. Refer to Figure 17240-3 for an example Level 3 

Process Unit Control Display. 

2. When the operator wishes to take control of the device or modify set points, the 

procedure shall be as follows: 

a. The operator shall highlight and click on the device symbol with the mouse. 

b. A “pop-up” dialog box shall appear which provides the current state or set 

point and enables the operator to make the appropriate change. 

c. For two-state devices, the dialog box shall allow the operator to start or stop, 

open or close, or otherwise change the state of the device. 

d. For set points and modulating final control devices (analog outputs), the 

dialog box shall display the old value, and shall allow the operator to enter a 

new value using standard Windows editing techniques. It shall also be 

possible for the operator to ramp the current value up and down by clicking 

on ramp targets. 

e. Prior to the execution of the operator-commanded action, a confirmation 

message and target shall be displayed stating the old and new values and 

asking the operator to confirm the modification. A privileged operator shall be 

able to enable or disable this global feature. 

f. Control strategies shall be changed from AUTO to MAN or OFF (or vice 

versa) in the same manner as two-state devices. 
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3. In addition, graphical alarm icons for all alarms relevant to the depicted process 

within the graphic shall be shown. Graphical alarm icons for all alarm priorities 

relevant to the depicted process units within the graphic shall be incorporated in 

the displays. Alarm icons shall only be visible when the alarm state is active and 

shall be invisible after acknowledgement and return to normal state. Access to all 

important process area safety controls (shutdown, hazardous material 

isolation/treatment, etc.) shall be provided. The process area displays shall also 

include display navigation tools, as well as important information from related 

process areas. 

F. Level 2 – Process Unit Detail Displays: The Process Unit Detail Displays are primarily 

intended for troubleshooting. The process unit detail displays shall contain all control 

loops (controllers, indicators, alarm icons, status switches, etc.), safety interlocks (when 

activated), individual equipment items, views of sub-processes, components and related 

controls and indications. Operational changes not accessible from Level 3 displays shall 

be available to the operator on Level 2 displays through pop-up window display overlays 

containing the appropriate “uniform” template(s). 

1. For each Level 3 Process Unit Control Display, there shall be multiple Level 2 

Process Unit Detail Displays. Refer to Figure 17240-4A and 17240-4B for an 

example of a Level 2 Process Unit Detail Display with process control display 

overlays turned off and on, respectively. Refer to Figures 17240-5 through 17240-

8 for example pop-up window display overlay “uniform” template(s). 

2. Level 2 displays shall also include: pre-built trend charts for specific diagnostics, 

shutdown system and interlock system diagnostic graphic elements. Graphical 

alarm icons for all alarm priorities relevant to the depicted process units within the 

graphic shall be incorporated in the displays. Alarm icons shall only be visible 

when the alarm state is active and shall be invisible after acknowledgement and 

return to normal state. Access to all important process unit safety controls 

(shutdown, lock out, etc.) shall also be provided. 

G. Level 1 – Process Unit Support Displays: Process unit support displays shall provide the 

most detail of equipment items, sub-processes, individual sensors, components and 

alarm icons; including access to detailed diagnostic and help information through pop-up 

text box faceplates, external document links (including external document reader) and 

similar faceplates by right clicking on the affected: equipment item, sub-process, sensor, 

component or alarm icon. Level 1 displays shall include access to maintenance, 

diagnostic, control faceplates, PLC diagnostic object faceplates, access to process unit 

O&M data sheets, and access to process troubleshooting checklist. 

H. Control System and Network Displays: Provide graphical displays in the form of block 

diagrams indicating the detailed status of each network device on the control system 

network. Provide communication alarm programming in PLCs or use SNMP 

communication drivers as necessary to monitor communication status of all devices on 

the control system network. For redundant links, indicate which link is active and which 
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is on standby. As a minimum, indicate the status of each PLC including but not limited to 

all associated I/O modules, PLC faults, control panel DC power supplies, panel high 

temperature and intrusion alarms, and incoming AC power status; as well as the 

communication status of all human-machine interfaces (HMIs). Indicate the IP address 

of each device only when logged in with appropriate security. Manufacturer, model 

numbers, and location for all PLCs, HMIs, and network interface devices shall be 

displayed. PLC input/outputs and SCADA I/O tag names shall be displayed for all 

SCADA system external inputs/outputs. 

I. Display Navigation History: The system shall be configured to maintain a history of the 

last 20 HMI graphic display files accessed (similar to Internet Explorer’s back/forward 

feature), allowing the user to navigate through the display file history via “Display 

Forward” or “Display Backward” commands. The display file history (forward/back 

commands) shall remember the settings when moving away from a display and will reset 

to those settings when returning back to that display in the file history. 

J. Menu Bar: Menu bar selections and related pushbutton menu selections and functions 

shall include a pull-down menu bar with the following selections: 

1. LOGOUT selection: shall the system user to login by entering an assigned login 

name and password. 

2. SYSTEM selection: shall provide access to the Windows system environment 

(access restricted based upon username and password security). 

3. MESSAGE selection: shall provide access to a message center, through which 

users shall be able to provide brief messages to other users at any workstation on 

the network. This feature is intended to be a Post-it® note or a white board, not 

email. 

4. EVENT selection: shall provide a display of historical and real-time system event 

activity including operator actions, operator entries, system messages and 

maintenance / configuration activity logs. 

5. ALARM selection: shall provide a pop-up display to access the multimedia alarm 

system and related displays. Refer to Item 3.04 for additional requirements. 

6. NAVIGATION selection: shall display a list of all Level 3 and Level 4 displays 

which shall automatically navigate to the appropriate display when the text is 

selected. 

7. FORWARD (FWD) selection: shall move to the next display in the navigation 

history memory (if any). 

8. BACK selection: shall move to the prior display in the navigation history memory (if 

any). 
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9. HELP selection: shall provide a context sensitive menu of help text pop-up 

displays to provide the operator with normal / abnormal condition guidance for 

specific processes and/or equipment depicted on the active HMI display graphic 

page. Owner shall be able to enter custom process related guidance text and data. 

Contractor shall include and enter all context sensitive control system-specific 

guidance help text pop-up displays relative to the use of the SCADA system 

software components. The HELP system menu shall also incorporate content 

search tools based upon Microsoft Help toolsets. 

10. TREND selection: shall provide a pull-down menu for operator selection of pre-

built, multiple pen historical and real-time graphics. The system shall also permit 

the operator to add, delete and modify multiple trend displays and incorporate 

same into the pull-down menu. 

11. REPORTS selection: shall provide access to a menu listing for all configured 

reports with features as described herein. 

12. OVERVIEW selection: shall display a pull-down menu of the available process 

overview screen(s). 

13. PRINT selection: shall copy and print the current display on the assigned printer or 

generate a pdf file attachment and E-Mail messaging form to send the attachment 

and message to recipients via the Owner’s e-mail system. Printer or e-mail 

selection shall be user selectable by pop-up menu upon selection of COPY 

command. 

14. DOCUMENTATION selection: shall open a pop-up window containing a directory 

of the Owner’s online library of operation and maintenance manuals, as-built and 

record drawings, control strategies, etc. External communication link shall be 

secure. 

K. The following pages provide examples of graphic screens incorporating approved 

concepts in display design.  Not all features or techniques are available or necessary for 

an acceptable design. 
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3.03 ALARMS AND EVENTS CONFIGURATION 

A. Each alarm notification shall include a set of fields containing data that describes the 

alarm such as tag name, alarm state, alarm “on” timestamp, alarm “off” timestamp, 

message text describing the alarm, alarm time deadbands, alarm priority, alarm 

category, and alarm acknowledgement. The following types of alarms shall be 

configured and routed to workstations, printer, or saved as historical data: 

1. State alarms (Boolean alarms) corresponding to discrete tags with two possible 

states (TRUE or FALSE state). 

2. Limit alarms. 

3. Target deviation alarms. 

4. Rate of change alarms. 

B. Events shall be detected, reported, and saved as historical data. Event logs shall be able 

to be queried, filtered and/or sorted by event type and/or date. The following types of 

run-time events, which are saved as historical data shall be configured: 

1. System events. 

2. Security-audit events. 

3. Application (or process) related events. 

C. Alarm management capabilities shall be provided for each discrete and analog database 

field input and output as well as all virtual (internal to the SCADA HMI application) inputs 

and outputs. Alarm management capabilities shall include: 

1. Alarm suppression to avoid nuisance alarms such as startup spiking. 

2. Re-alarming and temporary “shelving” of alarm points. 

3. Help text and operator input text field for each point. 

4. Alarm routing to specific workstations and printers as appropriate. 

5. Alarm grouping for specific visual and audible group notification. 

6. Analog alarm types to include (as a minimum): low low; low; high; high high; rate of 

change; deviation; dead-band; bad input; and off scan. 

7. Discrete alarm types to include (as a minimum): change from normal; return to 

normal; change of state; bad input; and off scan. 
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8. Seamless alarm acknowledgement. 

9. Navigation to relevant HMI display upon clicking on any alarm, regardless of the 

alarm state. 

D. All points or modules that have the capability of being alarmed for amplitude or rate of 

change limit violations, and all discrete alarm inputs shall be linked to an associated 

discrete point for alarm suppression under specified conditions. For example, when 

there is no flow through a flow meter, the "not running" signal from the associated prime 

mover shall be used to suppress all alarms associated with the flow signal. Time delays 

shall be provided as necessary to eliminate transient alarm annunciation under start-

up/shutdown conditions. 

E. Each alarm and event shall be able to be logged, stored and forwarded to the historical 

database resident in the historical server, and shall be fully available for digital graphic 

replay and reporting. 

F. The user shall also be able to access the alarm and event history page that displays the 

sequence of events that are associated with its specific alarm or event group. Event 

pages shall not be mixed with alarm pages. 

G. The system shall provide an alarm summary display as a pre-defined dynamic link within 

the graphics package. This alarm summary display shall show a list of the pending 

alarms in the system. As new alarms are detected, entries shall be made to the display 

list. As the alarm conditions clear, the entries shall be removed from the list. 

H. The alarm summary display shall be user-configurable to the extent that the user can 

select the placement of tag name, current value, descriptor, time of alarm, and alarm 

status on the line as well as the color codes to be used to indicate the various alarm 

conditions. 

I. Alarms shall be reported to the alarm summary displays, which shall allow the operator 

to sort alarms in descending or ascending time order and one or more alarm priority 

level filters through pop-up sorting control tools. The operator shall also be allowed to 

reconfigure, hide, or expand alarm summary columns for detailed analyses, while 

actively viewing. 

J. Alarms shall be acknowledged from the alarm summary display either individually (by 

clicking on an alarm acknowledgement field) or by a full page using a menu pull-down. 

The system shall support up to twenty (adjustable) alarm messages in the summary 

display. Alarm notification shall be synchronized between all workstations. Alarms 

acknowledged from any local or remote location, device or HMI graphic display shall be 

reflected throughout the system; including redundant servers. It shall not be necessary 

to acknowledge the same alarm at multiple workstations. 
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K. All Level 3 and Level 2 graphic displays shall be configured with the indication of the last 

three alarms stacked in contiguous rows at the bottom of the screen. Alarms shown shall 

include Priority 4, 3 and 2. 

L. An unacknowledged alarm shall flash in configured colors until it is acknowledged. When 

an alarm is acknowledged, it shall stop flashing but remain displayed until the alarm 

condition is cleared. 

M. When an alarm is acknowledged, the operator shall have the opportunity to enter a 

comment to be stored in the alarm log database. The operator shall be able to select 

from a pre-configured list of comments or directly enter comments. Operator comments 

shall be viewable from the alarm log. Comments shall be appended and stored along 

with logged alarms to the process historian database. 

N. When an alarm condition has been both acknowledged and cleared, the alarm statement 

shall be removed from the alarm summary. 

O. Alarm summaries shall provide the following column information, as a minimum: 

1. Date and time 

2. Tag number 

3. Tag description 

4. Alarm condition 

5. Tag value 

6. Operator Comment pop-up control to allow operator entry of comments (if any) for 

any specific alarm message. Operator comments shall be logged along with 

alarms. 

P. The following alarm condition statements shall be provided as a minimum: 

1. RTN NRML - Return to Normal 

2. HIHI LMT - Second High Limit 

3. HI LMT - High Limit 

4. LO LMT - Low Limit 

5. LOLO LMT - Second Low Limit 

6. ROC LMT - Rate of Change Limit 

7. STAT CHGE - State Change 
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8. OFF SCAN - Off Scan 

9. OPEN FAIL - Open Failure 

10. CLOSE FAIL - Close Failure 

11. START FAIL - Start Failure 

12. STOP FAIL - Stop Failure 

13. FAULT - Fault 

14. HI DEV - High Deviation 

15. LO DEV - Low Deviation 

16. DISCREP - Discrepancy 

17. UNAVAIL - Unavailable 

Q. All date and time stamped alarm fields shall be sent to the loggers and historian for 

archival and retrieval for generation of alarm summary reports either upon operator 

request or via automatic schedule. Report writing system shall be utilized for 

development of alarm reports. 

R. The system alarm and history display, with on-line height and width adjustment 

capabilities, shall be displayed as part of operator screens, upon demand. The operator 

shall be able to resize and move the display, as desired. Further, the operator shall be 

able to close this display upon demand or cause it to be continually displayed as the 

operator navigates through operator screens. 

3.04 TRENDS CONFIGURATION 

A. The Contractor shall provide a minimum of 30 pre-built trends as directed by the Owner. 

Each pen shall be configured with a unique color or line type for ease of viewing 

B. The trending system shall accommodate all work performed under this Contract. Real-

time and historical trends shall be developed with close coordination with the Owner. 

C. All attributes of each historical display chart shall be able to be configured or modified at 

any time. 

D. In addition, the user shall be able to make temporary, view-only modifications, while 

viewing historical trend charts. 

E. The system shall provide multiple sets of real-time and/or historical trends in operator 

screens. Each set shall be capable of the following: 
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1. Displaying up to eight pens. Each set of trends can be either pre-configured trends 

as defined by the Owner or ad-hoc trends as created from any variable in the 

system.  

2. Being temporarily modified, while viewing. 

3. Displaying straight line or varying data value "target" curves. 

4. Full screen trend curve displays when trend screen is opened. 

5. Historical data and real-time data of the same variable can be displayed on a 

single window, full screen trend display. 

6. Variables within multi-variable trends shall be capable of being offset from one 

another instead of being shown on top of one another in order to improve 

readability. 

F. Each live trend chart shall allow temporary, on-line pen, range and chart X-Y parameter 

changes by the user. Each trend display shall allow for the creation of an online, user 

modifiable straight-line "target" curve for each trended data point and a user selected 

varying data value "target" curve based on pre-defined modeling for trended data points. 

G. Trends shall automatically shut down and release system resources when closed. 

H. The system shall be configured for the following online historical data user functionality 

without pausing or stopping any system function: 

1. Zoom to any specific area of a chart. 

2. Automatic real-time update of historical data, upon demand. 

3. Reset to original trend chart parameters, upon demand. 

4. Request completely different start/stop time and duration parameters, upon 

demand. 

5. Chart data display update forward or backward in time, by a single point-click for 

two sets of modifiable time increments in each direction. 

6. Export displayed trend chart data into a text file with a user defined acronymic, 

mnemonic file name. 

7. Print any displayed historical trend chart, upon demand. 

8. Display multiple historical trend charts at the same time with time synchronizing for 

detailed analyses. 

9. Data trend charts configured by combining any pen and time groups. 
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10. Trend chart display format changes including colors, titles, legends, etc. 

I. When configuring tag pen groups, the system shall provide for user configuration of at 

least: 

1. Individual tag and related attributes. 

2. Default or specific data value range. 

3. Individual color for each tag pen. 

4. A specific letter to further document each pen related curve. 

5. Trend charts display format. 

J. Time group configuration shall include at least the following: 

1. Start/stop dates and times. 

2. Duration. 

3. Sample, average value, high value and low value displays individually or together. 

4. Trend chart display format. 

K. Operator access for viewing or printing any individual project specific, pre-defined 

historical trend chart shall be through a single point-click action while viewing on 

operator screens, via the TREND Menu bar selection. 

3.05 HISTORICAL DATA MANAGEMENT AND CONFIGURATION 

A. The historian server shall be configured to perform real time and historical data 

collection, analysis, visualization (trending), evaluation for system and operations 

validating, testing, maintenance and regulatory reporting, and data storage for an 

extended period of time. 

B. For data and system resource management, the system shall allow the assignment of 

any number and type of database tags and tag groups for historical data collection with 

the following attributes: 

1. Collection rate and phasing. 

2. Data collection start/stop condition. 

3. Data collection dead-band. 
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C. Database tags shall be specified a storage method which defines how the tag’s data is 

saved as historical records. The following types of storage modes (methods) shall be 

provided: 

1. Analog tag: forced storage, i.e., all data values are stored or cyclic storage, i.e., 

data values are stored based on specified time interval. 

2. Discrete tag: delta storage, i.e., data values are stored based on a change in a 

value with deadbands. For example, pump ”ON” is stored with a timestamp when 

the change from OFF to ON occur. 

D. The Historian Server shall provide automatic creation of archive files and the ability to 

automatically overwrite the oldest archive for unattended operation. The Historian Server 

shall provide a method for backing up all on-line archives on-line without the need to 

stop the archive system. 

E. The historian server shall be furnished with software tools for automated retrieval of 

older historical records indexed on portable media to the historian server for subsequent 

use. Configure each historian server for historical data file backup, archiving and 

retrieval via the network or local DVD drive. The system shall allow these files to be 

restored to the appropriate system file path and reviewed with all system functions at 

any time, as if they had continued to be hard disk resident. Historical data file backup, 

disk space management toolsets and procedures shall be fully automated and 

automatically documented. 

F. The historian server shall be configured to receive data or tag values from the SCADA 

application runtime environment servers. In addition, the historian server shall be 

configured to receive/query data or tag values to or from, as appropriate, the following 

sources: 

1. Application object server data arriving late from “data collector” cache. Any and all 

data gaps in the historical server due to loss of communication shall be 

automatically filled in by the application object servers. 

G. The collection of data or tag values shall begin automatically upon software system start-

up. 

H. The historian server(s) shall be configured to record all process data, calculated data, 

set point data, alarms, events and operator interaction data. Collected data shall be 

historically recorded regardless of its use in operational activities. For example, in 

addition to process variables such as flows and levels; data such as: pump run status, in 

“remote” and “fault” status, remote-manual and automatic control status, equipment run 

times, operator-adjustable set points, operator alarm acknowledgement, and operator 

control actions shall also be logged and recorded. This data, in conjunction with storage 

of alarm and event data, shall provide a comprehensive record of every aspect of facility 

operation which can be used to achieve business objectives. 
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I. The historian servers shall apply data compression filters on the data as it is written to 

disk as follows: 

1. Maximum value; 

2. Minimum value; 

3. Time-weighted average value; 

4. Standard deviation; 

5. Rate-of-change; 

6. Running totalizer; 

7. Running maximum value (the maximum value over the entire logging period); 

8. Running minimum value (the minimum value over the entire logging period) 

9. Running average value (using an exponentially weighted moving average filter, 

giving more "weight" to newer samples); 

10. Moving maximum value (the maximum value over a user-defined "sliding window" 

of time); 

11. Moving minimum value (the minimum value over a user-defined "sliding window" 

of time); 

12. Moving average value (the average value over a user-defined "sliding window" of 

time). 

J. The timestamps used for logged data shall utilize either the Universal Time Code (UTC), 

or local time with automatic correction for Daylight Savings Time. The software shall 

support logging of the time stamp to a precision of 1 millisecond (time stamp as supplied 

by the real-time data servers). 

K. Historical data files shall be saved to computer backup media including tapes, network 

attached storage (NAS), or optical disks if the operator chooses this option. The system 

shall allow these files to be restored to the appropriate system file path and reviewed 

with all system functionality at any time, as if they had continued to be hard disk 

resident. 

L. The historian shall support accumulation of data from existing historian data sources 

installed on the SCADA network.  

M. Historian shall be support the ability to “mirror” historical data to a secondary location via 

data transfer through the data diodes to a second instance installed on the IT-SVR 
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machine.  This secondary copy of the historian shall support data access and extract by 

software tools to allow export to Microsoft Excel and Power-BI for reporting. 

3.06 REPORTS 

A. The Contractor shall furnish the following automatically generated reports: 

1. Daily, monthly, and annual operating reports that include all monitored and 

generated analog values in the Control and Information System, with the exception 

of percent speed and position feedback values. Shift and daily reports shall include 

columns of hourly data, monthly reports shall include columns of daily data, and 

annual reports shall include columns of monthly data. Total, average, maximum, 

and minimum values, as appropriate to each variable, shall be printed at the 

bottom of each column of data. 

2. The facility’s monthly state operating report in the correct format. Facility shall be 

provided to manually enter any data that is not automatically collected by the 

Control and Information System. 

3. Reports shall be entered into the report generation software’s scheduler and shall 

be run and printed to file or printer or both, as selected by the user, at the correct 

interval. 

B. The specified report generation software shall be furnished with all required applications 

and macros to perform the specified reporting functions. Reports shall be created in 

Excel, portable document format (PDF), and email format including data-driven tabular 

format, pie charts, bar charts, X-Y plot charts, and dashboard reports. Refer to the 

Contract Documents for reports that are pre-defined by the Owner to be developed and 

provided under this Contract. 

C. User access to the report generation from the HMI/SCADA display shall be provided by 

means of a single point-click from an icon/button on the operator menu bar. 

D. The software shall permit arithmetic, relational, logical and statistical operations on 

individual or groups of data values contained in the historical database. Report 

generation software shall provide personnel with the following capabilities as a minimum: 

1. Set up and configure reports to be generated based on schedules, e.g., a 

dashboard report for each shift, each day, or each month, a billing report for each 

month, State regulatory report for each month, etc. These reports shall be either 

pre-set, built-in reports from the software package or custom-built reports based 

on the Owner specific needs. 

2. Set up and configure reports to be generated based on demand, e.g., generate ad-

hoc reports manually by personnel. 
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3. Set up and configure reports to be generated based on events, alarms or 

sequence. 

E. All tags in the SCADA system, including inputs, outputs, alarms, events, and calculated 

values, operator entered data, operator entered comments, and all other historical data 

shall be available in the database resident in the historical server for use in reports. In 

addition, the report generation software shall be capable of retrieving data to generate 

special reports from other data sources using OPC, ODBC.  

F. Reports shall display entries indicating "no data" and "bad data" to distinguish error 

conditions from zero values for individual report data links. 

G. The report software window shall open on top of operator HMI screens, so that, upon 

exiting, the previous operator screen shall be automatically displayed, and shall be fully 

functioning and updating. 

H. Where appropriate, report data shall consist of the arithmetic average and sums of 

variable readings taken by the control system on scans made during the previous 24-

hour period and from manually entered data. 

I. Each report shall include controls to select one or more destinations for the generated 

report, including but not limited to: printer, pdf file saved on the historian, pdf file 

attached to an e-mail and automatically sent to a defined list of recipients, or posted on a 

secure web server or other destination(s). 

3.07 SYSTEM SECURITY 

A. The HMI shall use the Microsoft Windows® operating system security and shall integrate 

it into its own security level access system. For example, when a user (facility personnel) 

logs in at an operator workstation (physically or to the SCADA terminal server via a 

remote desktop session) with a Windows operating system, the user must have a valid 

user account, consisting of a login ID and password. After Windows login, the user shall 

be automatically logged into the HMI and granted only those access rights associated 

with that user or user group. The HMI shall inherit all the benefits from the Microsoft 

Windows® security system in terms of password definition, domain settings, and policy 

settings (allowing users to access applications and resources). 

B. For accessing the historian databases, the SCADA software shall use the security 

features offered by the Historian software. The Contractor shall coordinate with the 

Owner to define the number of users who need to be granted access to the historical 

databases for this particular security model (database roles, user accounts, user security 

groups, and SQL Server login ID’s). 

C. The HMI shall recognize who is logged onto the system and using the system at any 

given time, and then shall orient itself to meet the specific needs of that user, according 

to that user’s profile. Furthermore, all user login attempts shall be logged and a complete 

record shall be kept as to who and when data is entered, changed, or deleted.  
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D. The HMI/SCADA system security model shall provide a configurable security component 

that can be used to restrict access, application navigation and configuration of 

databases or displays. Security privileges, policies, and settings shall be configured for 

all individual and group users, with security privilege checking at the individual 

workstation (where applicable) as well as across the local area network. It shall support 

categorization (grouping) of those users and assignment of users to more than one 

category. Security model and strategy shall be fully coordinated with the Owner. 

E. Through appropriate password clearance, individual workstation security enable/disable, 

configuration or modification shall be done on-line and at any time, without rebooting the 

workstation software system, software platform or the computer. 

F. The security software shall make items available to lock out certain aspects and features 

of the software product on a per group or per user basis including, but not limited to: 

Individual modules of the product; exiting the application; utilizing templates; runtime; 

configuration; mouse operations (zoom, drag and drop, mouse clicks); menu operation; 

starting/stopping of alarms or data logging; and filtering, editing, refreshing or exporting 

data; filtering, acknowledging or changing alarms; printing; switching languages; running 

a script; accessing windows desktop; and opening/closing graphics displays. 

G. The Contractor together with the Owner shall jointly develop an overall system and 

software access security matrix, define user groups and allowable functions, assign 

personnel to groups, etc. 

H. The security system shall be configured to provide the following password-based 

security access levels. Note that this is a general guideline for configuring the password 

levels. A minimum of four (4) password levels shall be configured, from lowest to highest 

priorities, as determined by the Owner: 

1. Observer (default) 

a. Graphic display viewing and navigation. 

b. Historical data display. 

c. Password login and logout. 

d. Observer shall be the system default security mode. 

2. Operator 

a. Observer privileges. 

b. Password protected start/stop, set-point entries, alarm acknowledgements, 

control strategy mode changes, system activity display, etc. 

3. Lead Operator/Supervisor 
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a. Operator privileges. 

b. Historical data chart configuration. 

c. Report viewing, modification and exporting/printing. 

d. Task switching to the Windows operating system. 

e. Software system shut down. 

f. Windows “Task Manager” access. 

4. System Administrator/Engineer 

a. All privileges. 

I. The software at each workstation shall be configured to automatically open the login 

display upon system startup. Navigation shall be disabled until user login is successfully 

completed. 

J. The security model shall provide for configuration of an Auto-Logout period, whereby the 

user is automatically logged out of the system after a specified amount of time has 

elapsed. There shall be an early warning message prior to the logout action. It shall be 

possible to optionally require a password for logging out early (so someone doesn’t log 

another user out against their wishes). 

K. The security system at each workstation shall be configured to prevent SCADA software 

shut down, exit to Windows operating system or Windows server security access unless 

requested through the Supervisors' or System Administrator/Engineer security privileges. 

L. The following features associated with the system security are also known as the “audit 

trail” system provided by the SCADA/HMI software. The audit trail system shall be 

configured as follows: 

1. All workstation security activity, including violations, shall be reported in a date and 

time stamped format to a daily text file for review and evaluation at any time. This 

security text file shall have a file name indicating the date that the security file was 

created. It shall be possible for any text editor to edit these files. 

2. The audit trail shall show the most recent data changes first when called up. 

3. The audit trail shall display all of the values that were inserted, along with the user 

login and the date and time stamp. 

4. The audit trail shall be provided with filtering (query) feature to provide date range 

or user names. 
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M. User access to the audit trail from the HMI/SCADA display shall be provided by means 

of a single point-click from an icon/button on the operator menu bar made by a privileged 

operator. 

N. Each workstation shall be configured for security activity file backup and archival. 

3.08 NEWORK DIAGNOSTICS 

A. The network diagnostics software shall provide on-line diagnostics of all SNMP-

supported devices on the control system network. The Contractor shall configure this 

software to provide the following features: 

1. Provide graphical display(s) showing detailed status and properties of the control 

system network devices such as network switches (managed, unmanaged 

switches and hubs), PCs and thin clients, PLCs, PLC I/O modules, HMI panels, 

and network links. 

2. Provide graphical display in the form of block diagrams. 

3. Connectivity of network devices with IP addresses and active port numbers. 

B. An additional display shall show the current session status (established, pending, offline) 

of all stations on the network. A session monitor program that automatically monitors 

and recovers communications shall be supplied with the system. 

C. When any PLC on the Network Diagnostic display is selected, a pop-up shall be 

displayed listing all SCADA software database points associated with that specific PLC. 

3.09 DATA MANAGEMENT 

A. System configuration and management shall incorporate “versioning” of each of the files 

used in the project. The software shall generate reports on the resources used for each 

“project” (e.g., listing the files, types, etc.). Reports shall be configurable to encompass 

the entire project, or selected files associated with a particular application used within 

the project (e.g., graphics module, alarm module, etc.). The reports shall list all parts of 

the project, giving details as to when each file was created, modified, its size, as well as 

a summary of the project disk space required. The report shall contain a project 

summary information field for such items as: project name; project version number; 

author name(s); last modified by; and comments. Versioning shall include the user 

option to list all OPC tag names used in a project and shall flag any points that cannot be 

verified. 

B. System configuration and management shall include links to tools for trouble-shooting a 

project (e.g., network connection diagnostics, OPC server diagnostics, etc.) as well as 

utilities to globally search and/or replace text throughout a project and all of its sub-

documents. 
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C. System configuration and management shall include a centralized diagnostic area or 

form and support visualization of application version information; application runtime 

status; and connections including OPC licensing and runtime status. 

D. The system redundancy components shall provide that, when the primary server goes 

off line, the backup server shall automatically take over. When the primary server comes 

back on-line, there shall be an option to automatically switch back to that server or keep 

the “backup” server as the “new primary”. A global diagnostic HMI graphic display 

interface displaying the status of redundant systems to users across the network shall be 

provided for dynamic system status indication. 

E. The SCADA application shall be configured for continuous or exception polling of 

external data sources, as appropriate. Scanning rates from servers to the PLC’s shall be 

set to 1.0 seconds or less (faster). Critical alarm points shall be scanned at 0.5 seconds 

or less (faster), where scheduled. 

F. The SCADA application data “collector” (logger) modules shall include “store and 

forward” buffers and shall “push” historical data to the process data historian servers. In 

the event that a data historian server is offline, the data shall automatically buffer until 

the historian returns to active service. Historians shall automatically re-synchronize all 

data. Data “collectors” (loggers) shall be fully redundant with automatic failover and 

recovery and resident on each SCADA server as appropriate and consistent with the 

supplied software suite requirements. 

G. The SCADA software shall also include, with appropriate security, HMI graphic access to 

PLC discrete and analog I/O and control parameter adjustments, PLC logic adjustments 

and PLC diagnostics through a series of pop-up control and diagnostics faceplates. The 

pop-up control and diagnostics graphical faceplate designs shall be fully compatible with 

specified PLC programming software and associated custom instructions and 

diagnostics libraries. 

H. The system shall support and incorporate embedded video (embedded and streaming) 

and integrated video camera controls for facility security video or other types of video 

feeds. Standard static protocols such as WMV, AVI, MPEG and MP4 as well as 

streaming protocols such as HTTP shall be supported. 

END OF SECTION 
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SECTION 40 68 00.13 

PROCESS CONTROL SOFTWARE (MODIFY EXISTING) 

PART 1 – GENERAL 

1.01 THE REQUIREMENT 

A. The Contractor shall furnish, test, install, and place in satisfactory operation all control 

and information system software with all required programming and software 

appurtenances as herein specified and as shown on the Drawings. 

1.02 RELATED WORK SPECIFIED ELSEWHERE 

A. Section 40 61 13 – Process Control System General Provisions 

B. Section 40 61 93 – Control System Input/Output List 

C. Section 40 61 96 – Process Control Descriptions 

PART 2 – PRODUCTS - (NOT USED) 

PART 3 – EXECUTION 

3.01 OVERALL SYSTEM CONFIGURATION 

A. The Owner’s existing Human-Machine Interface (HMI) software, including but not limited 

to all relevant displays, alarm summary pages, data collection, and historical 

trending/reporting for the Backwash and EDV facilities, shall be modified to include all 

work performed under this Contract. The existing software is GE-iFix. 

B. The Owner’s existing control system (PLC ladder logic) for the Backwash and EDV 

facilities shall be modified to include the inputs and outputs specified in the Input/Output 

Schedule and in other Sections of this Division. 

3.02 SOFTWARE MODIFICATIONS 

A. All HMI software configuration performed under this Contract shall be coordinated with 

the Owner and shall match in all possible respects the “look and feel,” in the opinion of 

the Engineer, of the existing SCADA System. Specified features and functions of this 

Contract that do not already exist, even if only for “look and feel,” shall be provided. 

Details on how to best implement these features and functions shall be discussed with 

Owner and Engineer. 
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B. Major HMI software scope of work shall include, but shall not be limited to, the following: 

1. Modify the existing plant display(s) (HMI/OIT) for the backwash and EDV facilities 

to include information and control functions associated with the new facility. 

C. Ladder logic resident in existing PLCs shall be modified to perform the functions 

described as specified herein and in Section 40 61 96 – Process Control Descriptions. 

Specifically, the existing PLCs shall be programmed to accept the I/O specified in 

Section 40 61 93 – Control System Input/Output List and to make this data readily 

available on the plant network and shall be programmed to execute the logic necessary 

to implement all control functions associated with the scope of work specified under this 

Contract. 

D. All discrete and analog data acquisition, pre-processing, storage and process control 

functions shall be performed at the PLC level. The HMI software shall not be used for 

this purpose. 

END OF SECTION 

0
3

1
5

1
9
 

La
st

 M
od

ifi
ed

: 0
2/

28
/2

02
4 

at
 1

0:
41

A
M

 E
S

T



 

90398-004/February 2024 40 70 00-1  Instrumentation for Process Systems 

SECTION 40 70 00 

INSTRUMENTATION FOR PROCESS SYSTEMS 

PART 1 – GENERAL 

1.01 THE REQUIREMENT 

A. The instrumentation subcontractor shall furnish, install, test and place in operation 

instruments as scheduled together with all signal converters, transmitters, isolators, 

amplifiers, etc. to interface with the process control system as shown on the Drawings 

and as specified. The Contractor may elect to install sensors on process lines provided 

that the instrumentation subcontractor provides full on-site supervision during 

installation. Mounting of associated indicators, sensors, sampling pumps, power 

supplies, brackets and appurtenances shall be provided as indicated. 

B. It is the intent of the Contract Documents that all process taps, isolation valves, nipples, 

penetrations, embedded instrumentation supports, conduit, wiring, terminations, and the 

installation of process instrumentation on process lines shall be provided under this 

Contract. The Instrumentation Subcontractor shall supervise installation of equipment 

provided where installation is by other Subcontractors or Contractors. 

C. Tapping and connections for primary process sensors shall be sized to suit each 

individual installation and the requirements of the instrument served. The Contractor 

shall ensure that the location, supports, orientation and dimensions of the connections 

and tapping for instruments are such as to provide the proper bracing, the required 

accuracy of measurement, protection of the sensor from accidental damage and 

accessibility for maintenance while the plant is in operation. Isolation valves shall be 

provided at all process taps. 

1.02 RELATED WORK SPECIFIED ELSEWHERE 

A. Section 40 61 13 – Process Control System General Provisions 

B. Section 40 61 91 – Process Control System Instrument List 

C. Section 40 67 00 – Control System Equipment Panels and Racks 

D. Section 40 79 00 – Miscellaneous Instruments, Valves, and Fittings 

E. Section 40 61 22 – Tools, Supplies, and Spare Parts, General 

F. Instruments furnished with mechanical equipment shall be furnished, installed, tested 

and calibrated as specified elsewhere in the Contract Documents. 
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1.03 TOOLS, SUPPLIES AND SPARE PARTS 

A. Tools, supplies and spare parts shall be provided as specified in Section 40 61 22 -- 

Tools, Supplies, and Spare Parts, General. 

B. Additional items as recommended by the analytical instrument manufacturers or as 

described for the specified analytical instrument sections shall be provided. 

PART 2 – PRODUCTS 

2.01 GENERAL 

A. All instrumentation supplied shall be the manufacturer's latest design. Unless otherwise 

specified, instruments shall be solid state, electronic, using enclosures to suit specified 

environmental conditions. Microprocessor-based equipment shall be supplied unless 

otherwise specified. All instruments shall be provided with mounting hardware and floor 

stands, wall brackets, or instrument racks as shown on the Drawings, or as required. 

B. Equipment installed in a hazardous area shall meet or exceed Class, Group, and 

Division requirements as shown on the Drawings, to comply with the National Electrical 

Code. 

C. All field instrumentation for outdoor service shall be provided with enclosures that are 

suitable for outdoor service, as follows: 

1. Where the manufacturer's enclosures are suitable for outdoor service, they shall 

be provided with instrument sunshades. Sunshades shall be Style E as 

manufactured by O'Brien Corporation, or equal. Where possible, these instruments 

shall be mounted in a north facing direction.  

2. Where the manufacturer's standard enclosures are not suitable for outdoor 

service, instruments shall be mounted in Field Panels in accordance with Section 

40 67 00 – Control System Equipment Panels and Racks, or may be furnished 

with Vipak instrument field enclosures as manufactured by O'Brien Corporation, 

equivalent by Intertec, or equal. It shall not be necessary to provide the 

manufacturer's NEMA 4 or 4X enclosures for instruments that will be subsequently 

mounted in separate field panels.  

D. All instruments shall return to accurate measurement without manual resetting upon 

restoration of power after a power failure. 

E. Unless otherwise shown or specified, local indicators shall be provided for all 

instruments. Where instruments are located in inaccessible locations, local indicators 

shall be provided and shall be mounted as specified in Paragraph 3.01 B herein. All 

indicator readouts shall be linear in process units. Readouts of 0 to 100% shall not be 

acceptable (except for speed and valve position). Isolated outputs shall be provided for 

all transmitters. 
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F. Unless otherwise specified, field instrument and power supply enclosures shall be Type 

316 stainless steel, fiberglass (or similar, per Engineer’s judgement) or PVC coated 

copper-free cast aluminum NEMA 4X construction. 

G. Where separate elements and transmitters are required, they shall be fully matched, and 

unless otherwise noted, installed adjacent to the sensor. Special cables or equipment 

shall be supplied by the associated equipment manufacturer. 

H. Electronic equipment shall utilize printed circuitry and shall be coated (tropicalized) to 

prevent contamination by dust, moisture and fungus. Solid state components shall be 

conservatively rated for long term performance and dependability over ambient 

atmosphere fluctuations. Ambient conditions shall be -20 to 50 degrees C and 20 to 100 

percent relative humidity, unless otherwise specified. Field mounted equipment and 

system components shall be designed for installation in dusty, humid, and corrosive 

service conditions. 

I. All devices furnished hereunder shall be heavy duty type, designed for continuous 

industrial service. The system shall contain products of a single manufacturer, insofar as 

possible, and shall consist of equipment models that are currently in production. All 

equipment provided, where applicable, shall be of modular construction and shall be 

capable of field expansion. 

J. All non-loop-powered instruments and equipment shall be designed to operate on a 60 

Hz AC power source at a nominal 117 V, plus or minus 10 percent, except where 

specifically noted. All regulators and power supplies required for compliance with the 

above shall be provided. Where equipment requires voltage regulation, constant voltage 

transformers shall be supplied. 

K. All analog transmitter and controller outputs shall be isolated, 4 to 20 milliamps into a 

load of 0 to 750 ohms, unless specifically noted otherwise. All switches shall have 

double pole, double throw contacts rated at a minimum of 600 VA, unless specified 

otherwise. 

L. Materials and equipment used shall be UL approved wherever such approved 

equipment and materials are available. 

2.02 ANALYTICAL INSTRUMENTATION 

A. Liquid samples shall not pass through housings containing analyzer electronics. Process 

fluid temperature will be within a range of 40 to 90 degrees F. 

B. Where ambient temperatures will affect accuracy by more than 1 percent of span, a 

suitable isothermal enclosure with thermostatically controlled space heater shall be 

provided. 

C. Sample assemblies shall be suitable for submersion or flow-through service as noted 

and shall be chemically inert to constituents of raw wastewater solids or other chemical 
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environment, as scheduled. Where the sample is drawn prior to filtration, the sample 

assemblies shall be capable of handling solids and grease. 

D. Each analyzer requiring reagents or other replaceable parts shall be furnished with 

sufficient chemicals and replaceable parts for startup and acceptance tests and the 

specified warranty period. 

E. Contractor's submittals on these analyzers shall include information on monthly reagent 

consumption and a list of replaceable parts required for periodic maintenance and the 

recommended operating periods between replacements. Installation of analyzers and 

sample preparation shall be in accordance with the analyzer manufacturer's instructions. 

F. Analysis instrumentation performance, accuracy and reproducibility shall be as 

prescribed in APHA/AWWA/WEF "Standard Methods for the Examination of Water and 

Wastewater", latest edition. For those measurements specified herein, for which 

performance characteristics are not listed in the above, the supplier shall state 

instrument performance characteristics. The "referee" method shall be as prescribed in 

EPA Methods for Chemical Analysis of Water and Wastes (1971). 

PART 3 – EXECUTION 

3.01 INSTALLATION 

A. General 

1. Equipment shall be located so that it is accessible for operation and maintenance. 

The instrumentation subcontractor shall examine the Drawings and shop drawings 

for various items of equipment in order to determine the best arrangement for the 

work as a whole and shall supervise the installation of process instrumentation 

supplied under this Division. 

2. Work shall be performed in compliance with all applicable local codes and 

practices. Where the Contract Documents do not delineate precise installation 

procedures, the latest version of the American Petroleum Institute (API) 

Recommended Practice 551 manual (API RP 551) shall be used as a guide to 

installation procedures. 

B. Equipment Mounting and Support 

1. Field equipment shall be wall mounted or mounted on two inch diameter pipe 

stands welded to a 10 inch square by 1/2 inch thick base plate unless shown 

adjacent to a wall or otherwise noted. Materials of construction shall be aluminum 

or 316 stainless steel. Instruments attached directly to concrete shall be spaced 

out from the mounting surface not less than 1/2 inch by use of phenolic spacers. 

Expansion anchors in walls shall be used for securing equipment or wall supports 

to concrete surfaces. Unless otherwise noted, field instruments shall be mounted 

between 48 and 60 inches above the floor or work platform. 
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2. Embedded pipe supports and sleeves shall be Schedule 40, Type 316 stainless 

steel pipe, ASA B 36.19, with stainless steel blind flange for equipment mounting, 

unless otherwise indicated. 

3. Materials for miscellaneous mounting brackets and supports shall be Type 316 

stainless steel construction. 

4. Transmitters shall be oriented such that output indicators are readily visible. 

C. Control and Signal Wiring 

1. Electrical, control and signal wiring connections to transmitters and elements 

mounted on process piping or equipment shall be made through liquid tight flexible 

conduit. Conduit seals shall be provided where conduits enter all field instrument 

enclosures and all cabinetry housing electrical or electronic equipment.  

3.02 ADJUSTMENT AND CLEANING 

A. The instrumentation subcontractor shall comply with the requirements of Division 01 of 

these Specifications and all instrumentation and control system tests, inspection, and 

calibration requirements for all instrumentation and controls provided under this Contract 

and specified herein. The Engineer, or his/her designated representative(s), reserves the 

right to witness any test, inspection, calibration or start up activity. Acceptance by the 

Engineer of plans, reports, or documentation relating to testing or commissioning activity 

shall not relieve the Contractor of his/her responsibility for meeting all specified 

requirements. 

B. The instrumentation subcontractor shall provide the services of factory trained 

technicians, tools and equipment to field calibrate, test, inspect and adjust each 

instrument to its specified performance requirement in accordance with manufacturer's 

specifications and instructions. Instruments which fails to meet Contract requirements, or 

published manufacturer performance specification for functional and operational 

parameters, shall be repaired or replaced, at the discretion of the Engineer, at no cost to 

the Owner. The Contractor shall bear all costs and provide all personnel, equipment and 

materials necessary to implement all installation tests and inspection activities for 

equipment specified herein. 

C. At least 60 days before the anticipated initiation of installation testing, the Contractor 

shall submit to the Engineer a detailed description of the installation test(s) to be 

conducted to demonstrate the correct operation of the instrumentation supplied 

hereunder. 

D. Field instrument calibration shall conform to the following requirements: 

1. The instrumentation subcontractor shall provide the services of factory trained 

instrumentation technicians, tools and equipment to field calibrate or verify factory 

calibration of each instrument supplied under this Contract and existing 

instruments shown to its specified accuracy in accordance with the manufacturer's 
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specification and instructions for calibration. Calibration and verification shall take 

place under actual process conditions. Forcing outputs shall not be acceptable. 

2. Each instrument shall be calibrated/verified at 0, 25, 50, 75 and 100 percent of 

span using test instruments to simulate inputs and read outputs. Test instruments 

shall be rated to an accuracy of at least five (5) times greater than the specified 

accuracy of the instrument being calibrated. Where applicable, such test 

instruments shall have accuracy’s as set forth by the National Institute for 

Standards and Technology (NIST). 

3. The instrumentation subcontractor shall provide a written calibration/verification 

sheet to the Engineer for each instrument, certifying that it has been calibrated to 

its published specified accuracy. The Contractor shall submit proposed calibration 

sheets for various types of instruments for Engineer approval prior to the start of 

calibration. This sheet shall include but not be limited to date, instrument tag 

numbers, brief description of how the calibration process was performed, 

calibration data for the various procedures described herein, name of person 

performing the calibration, a listing of the published specified accuracy, 

permissible tolerance at each point of calibration, calibration reading as finally 

adjusted within tolerance, defect noted, corrective action required, and corrections 

made. For electronic or powered instruments, the calibration/verification sheet 

shall also list all configurable parameters that have been modified from their 

default factory setting. 

4. If doubt exists as to the correct method for calibrating or checking the 

calibration/verification of an instrument, the manufacturer's printed 

recommendations shall be used as an acceptable standard, subject to the 

approval of the Engineer.  

5. Upon completion of calibration, devices calibrated hereunder shall not be 

subjected to adjustments, sudden movements, accelerations, or shocks, and shall 

be installed in permanent protected positions not subject to moisture, dirt, and 

excessive temperature variations. Caution shall be exercised to prevent such 

devices from being subjected to over-voltages, incorrect voltages, overpressure or 

incorrect air. Damaged equipment shall be replaced and re-calibrated/verified at 

no cost to the Owner. Equipment that has been adjusted, modified, or moved or 

there is evidence of such activity shall be re-calibrated/verified at no cost to the 

Owner. 

6. After completion of instrumentation installation, the instrumentation subcontractor 

shall perform a loop check. The Contractor shall submit final loop test results with 

all instruments listed in the loop. Loop test results shall be signed by all 

representatives involved for each loop test. 

END OF SECTION 
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90398-004/February 2024 40 71 13.13-1  Inline Magnetic Flow Meters 

SECTION 40 71 13.13 

INLINE MAGNETIC FLOW METERS 

PART 1 – GENERAL 

1.01 THE REQUIREMENT 

A. The Contractor shall furnish, test, install and place in satisfactory operation the magnetic 

flow meters, with all spare parts, accessories, and appurtenances as herein specified 

and as shown on the Drawings. 

1.02 RELATED WORK SPECIFIED ELSEWHERE 

A. Section 40 61 13 – Process Control System General Provisions 

B. Section 40 61 15 – Process Control System Submittals 

C. Section 40 70 00 – Instrumentation for Process Systems 

1.03 TOOLS, SUPPLIES AND SPARE PARTS 

A. Furnish one spare signal converter. 

PART 2 – PRODUCTS 

2.01 MAGNETIC FLOW METER SYSTEMS 

A. Magnetic flow meter systems shall include a magnetic flow tube and a microprocessor-

based "smart" transmitter that is capable of converting and transmitting a signal from the 

flow tube. Magnetic flow meters shall utilize the characterized field principle of 

electromagnetic induction and shall produce DC signals directly proportional to the liquid 

flow rate. 

B. Each meter shall be furnished with a 316 stainless steel or carbon steel metering tube 

and carbon steel flanges with a polyurethane, ceramic, neoprene, hard rubber, or Teflon 

liner as required by the application and/or as specified herein. Liner shall have a 

minimum thickness of 0.125 inches. The inside diameter of the liner shall be within 0.125 

inches of the inside diameter of the adjoining pipe. Liner protectors shall be provided on 

all flow tubes. 

C. Flow tubes shall be NSF-61 certified and suitable for drinking water service. 

D. The flow tube shall be provided with flush mounted electrodes. 

E. Grounding rings shall be provided for both ends of all meters. 
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90398-004/February 2024 40 71 13.13-2  Inline Magnetic Flow Meters 

F. All materials of construction for metallic wetted parts (electrodes, grounding rings, etc.) 

shall be minimum 316 stainless steel, but shall be compatible with the process fluid for 

each meter in accordance with the recommendations of the manufacturer. 

G. Flow tube shall be rated for pressures up to 1.1 times the flange rating of adjacent 

piping. System shall be rated for ambient temperatures of -30 to +65°C. Meter and 

transmitter housings shall meet NEMA 4X/IP66 requirements as a minimum. When 

meter and transmitter are located in classified explosion hazard areas, the meter and 

transmitter housings shall be selected with rating to meet the requirements for use in 

those areas. Where the flow tube is subject to submergence through installation in a 

meter vault or similar location, the flow tube assembly shall be rated NEMA 6P/IP68 and 

electronics shall be factory sealed against moisture intrusion. The use of field kits for 

modifying NEMA 4/4X/IP66 flow tubes to submergence duty shall not be acceptable. 

The associated transmitter shall be located in an area not subject to submergence. 

H. The transmitter shall provide pulsed DC coil drive current to the flow tube and shall 

convert the returning signal to a linear, isolated 4-20 mA DC signal. The transmitter shall 

utilize "smart" electronics and shall contain automatic, continuous zero correction, signal 

processing routines for noise rejection, and an integral LCD readout capable of 

displaying flow rate and totalized flow. The transmitter shall continuously run self-

diagnostic routines and report errors via English language messages. 

I. The transmitter's preamplifier input impedance shall be a minimum of 109-1011 ohms 

which shall make the system suited for the amplification of low-level input signals and 

capable of operation with a material build up on the electrodes. 

J. The transmitter shall provide an automatic low flow cutoff below a user configurable low 

flow condition (0-10%). The transmitter's outputs shall also be capable of being forced to 

zero by an external contact operation. 

K. Each flow tube shall be factory calibrated and assigned a calibration constant or factor to 

be entered into the associated transmitter as part of the meter configuration parameters. 

Manual calibration of the flow meter shall not be required. Meter configuration 

parameters shall be stored in non-volatile memory in the transmitter. An output hold 

feature shall be provided to maintain a constant output during configuration changes. 

L. The transmitter shall be capable of communicating digitally with a remote configuration 

device via a frequency-shift-keyed, high frequency signal superimposed on the 4-20 mA 

output signal. The remote configuration device shall be capable of being placed 

anywhere in the 4-20 mA output loop. The remote configuration device shall be as 

specified under Section 40 70 00 – Instrumentation for Process Systems. A password-

based security lockout feature shall be provided to prevent unauthorized modification of 

configuration parameters. 

M. Accuracy shall be 0.30% of rate over the flow velocity range of 1.0 to 10.0 m/s (3.0 to 

33 ft/sec) and 0.5% between 0.1 m/s and 1.0 m/s (1-3 ft/s). Repeatability shall be + 0.1% 

of rate; minimum turndown shall be 100:1. Minimum required liquid conductivity shall not 
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90398-004/February 2024 40 71 13.13-3  Inline Magnetic Flow Meters 

be greater than 5 uS/cm. Maximum response time shall be adjustable between 1 and 

100 seconds as a minimum. Transmitter ambient temperature operating limits shall 

be -10 to +50°C. Power supply shall be 115 VAC, 60 Hz. 

N. Where offered, flow tubes capable of operation with minimal upstream/downstream 

straight runs shall be provided to compensate for tight installation dimension. 

O. Flow tubes shall be 150-lb flange mounted unless otherwise noted. The cables for 

interconnecting the meter and transmitter shall be furnished by the manufacturer. 

Transmitter shall be mounted integrally on flow tube, wall, or 2-inch pipe mounted as 

shown in the Drawings and/or as specified. 

P. Magnetic flow meter systems shall be Promag with optional high accuracy as 

manufactured by Endress + Hauser, or equivalent by Rosemount, Siemens, or equal. 

PART 3 – EXECUTION 

3.01 REQUIREMENTS 

A. Ground magnetic flow meter flow tubes and grounding rings in strict accordance with the 

manufacturer's recommendations. 

END OF SECTION
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90398-004/February 2024 40 71 76-1  Thermal Flow Meters 

SECTION 40 71 76 

THERMAL FLOW METERS 

PART 1 – GENERAL 

1.01 THE REQUIREMENT 

A. The CONTRACTOR shall furnish, test, install and place in satisfactory operation the 

thermal dispersion gas flow meters, with all spare parts, accessories, and 

appurtenances as herein specified and as shown on the Drawings. 

1.02 RELATED WORK SPECIFIED ELSEWHERE 

A. Section 40 61 15 – Process Control System Submittals 

B. Section 40 70 00 – Instrumentation for Process Systems 

1.03 TOOLS, SUPPLIES, AND SPARE PARTS 

A. Furnish one portable hand-held communicator under this Contract to calibrate and 

configure the flow meter specified herein. The communicator shall be furnished complete 

with battery plus one spare battery, carrying case and accessories. Communicator shall 

be furnished by the same instrument manufacturer and shall be fully matched to the 

instrument furnished. 

1.04 SUBMITTALS 

A. Per Section 40 61 15 – Process Control System Submittals. 

B. Documentation from the manufacturer (FCI “Application Data Sheet”, or equivalent) 

certifying that each instrument is installed in accordance with the manufacturer’s 

instructions. 

C. Pressure drop charts shall be submitted for combined installation of the flowmeter and 

flow conditioner. Pressure drop charts shall cover the complete span of the meter, and at 

minimum include one full order of magnitude of flow. Units used on the pressure drop 

charts shall be standard cubic feet per minute (SCFM) or standard cubic feet per hour 

(SCFH) on the horizontal axis, and pressure drop in PSI or inches water column on the 

vertical axis. 

PART 2 – PRODUCTS 

2.01 INSERTION-TYPE THERMAL DISPERSION GAS FLOW METERS 

A. Each insertion-type flowmeter shall utilize a thermal dispersion type, 316L stainless steel 

sensing element of a style suitable for the process conditions and installed in the 
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90398-004/February 2024 40 71 76-2  Thermal Flow Meters 

process piping as indicated. The sensor element shall be fitted minimum with two (2) 

platinum RTDs, one being a reference temperature sensor and the other a self-heated 

sensor. The element insertion length shall be approximately one-half of the pipe 

diameter. The sensor mounting assembly shall include a 316 stainless steel threaded 

process connection and packing gland which allows insertion and removal of the sensor 

while the process pipeline is under up to 50 psig of pressure. 

B. The electronic display/transmitter shall be integral or remotely mounted as scheduled or 

shown on the Drawings. Continuous interconnecting sensor cable shall be provided as 

required to facilitate removal of the sensor without requiring disconnection of the sensor 

cable. Power supply to the display/transmitter shall be 120VAC. The display/transmitter 

shall have a 4-20 mA analog output proportional to mass flow rate, and a local indicator 

with a 2-line LCD to indicate flow rate in SCFM and process temperature or totalized 

flow. Instrument configuration and diagnostics shall be accessible via HART protocol 

superimposed over the 4-20 mA output. 

C. The flowmeter shall be factory calibrated with gas equivalent in composition to the gas 

anticipated for the specified service, traceable to the N.I.S.T. certification. Flow rate 

accuracy shall be +/- 1% of reading and +/- 0.5% full scale. Repeatability shall be +/- 

0.5% of reading.  

D. The flowmeter shall perform at its rated accuracy over the entire range of specified flow 

rates.  

E. Thermal dispersion gas flowmeters shall be Fluid Components Inc. FCI Model ST-51A, 

Sierra SteelMass 640s, Sage Prime, or equal.  

PART 3 – EXECUTION 

3.01 REQUIREMENTS 

A. Refer to Section 40 70 00 – Instrumentation for Process Systems. 

END OF SECTION 
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90398-004/February 2024 40 71 79.16-1  Flow Switches (Thermal) 

SECTION 40 71 79.16 

FLOW SWITCHES (THERMAL) 

PART 1 – GENERAL 

1.01 THE REQUIREMENT 

A. The Contractor shall furnish, test, install and place in satisfactory operation the thermal 

dispersion flow switches, with all spare parts, accessories, and appurtenances as herein 

specified and as shown on the Drawings. 

B. Contractor shall be responsible for coordinating process line size to match capabilities of 

the selected instrument. In consultation with Engineer, small diameter line sizes shall be 

increased in size as required to meet velocity requirements of the instrument. At no 

additional cost, provide reducers and increase process line size in the same material in a 

straight segment of pipe for a length no less than manufacturer’s recommended length 

of straight run. 

1.02 RELATED WORK SPECIFIED ELSEWHERE 

A. Section 40 61 13 – Process Control System General Provisions 

B. Section 40 70 00 – Instrumentation for Process Systems 

PART 2 – PRODUCTS 

2.01 THERMAL DISPERSION FLOW SWITCHES – INSERTION TYPE 

A. Each flow switch shall utilize a thermal dispersion type, Type 316 stainless steel sensing 

element (probe), unless otherwise indicated, installed in the process piping as indicated 

on the Drawings. Probe style shall be as determined by the manufacturer and based on 

the specific application. 

B. Unless otherwise indicated or recommended by the manufacturer, the element insertion 

length shall be approximately one-third to one-half of the pipe diameter plus allowance 

for mounting accessories. All mounting accessories shall be provided.  

C. The electronics shall be mounted to the sensor, unless otherwise indicated. Power 

supply to the unit shall be 120 VAC, 60 Hz. Where remote mounted, manufacturer shall 

furnish a continuous length of cable between the sensor and the electronics. 

D. The instrument shall be housed in a NEMA 4X (IP66) enclosure and shall be rated for a 

Class I, Division 1 or Division 2 environment, per the Area Classification Drawings, when 

located in a hazardous area. 
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90398-004/February 2024 40 71 79.16-2  Flow Switches (Thermal) 

E. The unit shall have field configurable dual SPDT or single DPDT relay contacts rated 6 

amps at 115 VAC for remote alarming. 

F. Flow repeatability shall be +/-1 percent of setpoint range. 

G. Flow response time shall be as low as 3 seconds. 

H. The thermal dispersion flow switch shall be Fluid Components Model (FCI) FLT93 

series, Sierra InnovaSwitch, Magnetrol Thermatel TD2 series, or equal. 

PART 3 – EXECUTION 

3.01 REQUIREMENTS 

A. All threaded connections between stainless steel components shall be installed with 

process compatible anti-seize lubricant to prevent galling. 

B. Refer to Section 40 70 00 – Instrumentation for Process Systems, for additional 

information. 

END OF SECTION 
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90398-004/February 2024 40 72 23.01-1  Radar Level Meters - Two Wire 

SECTION 40 72 23.01 

RADAR LEVEL METERS – TWO/THREE WIRE 

PART 1 – GENERAL 

1.01 THE REQUIREMENT 

A. The Contractor shall furnish, test, install and place in satisfactory operation the radar 

liquid level measurement systems, with all spare parts, accessories, and appurtenances 

as herein specified and as shown on the Drawings. 

1.02 RELATED WORK SPECIFIED ELSEWHERE 

A. Section 40 61 13 – Process Control System General Provisions 

B. Section 40 70 00 – Instrumentation for Process Systems 

PART 2 – PRODUCTS 

2.01 RADAR LEVEL TRANSMITTERS 

A. Each radar level monitoring system shall include one radar level transmitter sensor with 

microprocessor-based signal conditioning. 

B. Tank mounting applications shall include mounting flange adapter supplied by the 

manufacturer, which is compatible with the process liquid and the tank flange 

connection. 

C. For open tank applications, the antenna shall be integral with the transmitter.  Body 

mounting connection shall be 1-½" NPT. Mounting brackets, as required, shall be 

coordinated with tank supplier or Contractor as required to securely position the 

instrument.  

D. For flange mounted applications, the transmitter shall be equipped with a horn antenna 

which extends the antenna sensing plane into the vessel / tank free area. Coordinate the 

length of the flange pocket with the length of the horn antenna.  Minimum flange size 

shall be 3”. 

E. The system shall be suitable for operating temperature range of -40 to +158 degrees F 

and pressure of full vacuum to 43.5 psi.  

F. The level sensor shall operate on the W-band frequency (80 GHz). Sensor accuracy 

shall be a minimum of ±0.08 inches.   Beam spread shall be 8 degrees or less. 
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90398-004/February 2024 40 72 23.01-2  Radar Level Meters - Two Wire 

G. The transmitter shall include an integral or remote digital display, as scheduled, and 

operator interface that allows complete field configuration of all settings and control 

modes of the system.  

H. Output level signal shall be linear, isolated 4-20 mA DC superimposed with a HART 

digital signal.  

I. Power requirement for the transmitter shall be 24Vdc.  

J. The units shall have a NEMA 4X housing of PBT plastic.  Wetted parts shall be PVDF 

with FKM process seal.  

K. All elements shall be Factory Mutual certified for use in Class 1, Division 1, Groups C 

and D. 

L. System setup shall be by Bluetooth wireless technology, HART communicator or vendor 

supplied software communicating over the signal wiring. 

M. Radar level measurement system shall be VegaPuls Series; Endress + Hauser 

Micropilot FMR Series; Siemens Sitrans LR Series, Emerson 1208 Series or equal. 

PART 3 – EXECUTION 

3.01 REQUIREMENTS 

A. Refer to Section 40 70 00 – Instrumentation for Process Systems. 

END OF SECTION 
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90398-004/February 2024 40 72 53-1  Level Gauges 

SECTION 40 72 53 

LEVEL GAUGES 

PART 1 – GENERAL 

1.01 THE REQUIREMENT 

A. The Contractor shall furnish, test, install and place in satisfactory operation the magnetic 

and level gauges, with all spare parts, accessories, and appurtenances as herein 

specified and as shown on the Drawings. 

1.02 RELATED WORK SPECIFIED ELSEWHERE 

A. Section 40 61 13 – Process Control System General Provisions 

B. Section 40 70 00 – Instrumentation for Process Systems 

C. Section 46 43 63.23 – DAF Air Saturation Towers 

PART 2 – PRODUCTS 

2.01 LEVEL GAUGES (TANK’S SIDE MOUNTED) WITH TRANSMITTER 

A. The level gauge indicator shall be of the magnetically actuated flag type and resist 

corrosion by the chemical and be a rigid material. The tank manufacturer shall be 

responsible for protection of sight gauge during transit. Standoffs shall be provided as 

required to prevent bending, flexing or bowing of the sight gauge. The actuator shall 

consist of a float chamber containing a magnetic float, which rises and falls with fluid 

level changes.  Attached to the exterior of the float chamber is the flag holder assembly, 

this assembly shall contain a series of bi-colored magnetic flags, as the float moves in 

the chamber the magnetic field causes the bi-colored flags to flip, thereby providing an 

indication of liquid level. The level gauges shall be clearly marked with major 

graduations with numbers each one thousand (1,000) gallons and minor graduations 

each one hundred (100) gallons. 

B. The level gauge assembly shall consist of the following: 

1. Two-side mount 316SS flange rated at 150lb, including 1-inch socket weld process 

connection for each flange. 

2. Housing or cage material shall be 316 SS. 

3. Float material shall be 316 SS or titanium 

4. The level gauge shall be rated at 150 psig and temp. 140 Deg F. 
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90398-004/February 2024 40 72 53-2  Level Gauges 

5. The level gauge shall have a graduated scale in inches and feet. 

6. Level gauge shall have a flange vent connection. 

C. Transmitter / Probe 

1. Measuring Range: 6 to 144 inches (coordinate with Vessel manufacturer) 

2. Resolution: 0.01mA analog, 0.1 inch 

3. Repeatability: less than 0.1 inch 

4. Non-Linearity: less thank 0.1% of probe length of 0.1 inch 

5. Damping: 0 – 45 seconds adjustable 

6. Power Input: 11 to 28 VDC 

7. Signal Output: 3.8 to 20.5 mA 

8. Housing Type: NEMA 4X IP66  

9. Housing Material: 316 SS 

10. Ambient Temperature of Electronics: -40 to + 175 Deg F, probe dependent 

11. Transmitter/probe shall be eclipse Series as manufactured by Magnetrol, Inc, or 

equal. 

D. Four SPDT alarm switch contacts with each alarm switch mounted in its own NEMA 4X 

enclosure and clamped to the indicators cage.  The four switches shall be dry contact, 

bi-stable rated for 120VAC, 5A resistive. 

E. Overall tube length, indication length and span (dimension between side flanges) shall 

be coordinated with the gauge manufacturer.  Level gauges shall be Aurora Series as 

manufactured by Magnetrol, Inc, ABB, Emerson, Kenco, or equal. 

PART 3 – EXECUTION 

3.01 REQUIREMENTS 

A. Refer to Section 40 70 00 – Instrumentation for Process Systems.  

END OF SECTION 
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90398-004/February 2024 40 72 76.26-1  Level Switches (Floats) 

SECTION 40 72 76.26 

LEVEL SWITCHES (FLOATS) 

PART 1 – GENERAL 

1.01 THE REQUIREMENT 

A. The Contractor shall furnish, test, install and place in satisfactory operation the float level 

switches, with all spare parts, accessories, and appurtenances as herein specified and 

as shown on the Drawings. 

1.02 RELATED WORK SPECIFIED ELSEWHERE 

A. Section 40 61 13 – Process Control System General Provisions 

B. Section 40 70 00 – Instrumentation for Process Systems 

PART 2 – PRODUCTS 

2.01 LEVEL SWITCHES (FLOATS) 

A. Level switches of the direct acting float-operated design shall be comprised of a 

hermetically sealed, plastic casing float, containing microswitches and flexibly supported 

by means of a heavy neoprene or PVC jacket, with three-conductor cable a minimum of 

20 feet in length. Unless otherwise specified, media specific gravity is 0.95 to 1.05. 

Microswitches shall be one normally open and one normally closed, 5A-115V AC 

capacity. Float hangers and supports shall be provided as shown on the installation 

detail drawings.  

B. Float switches shall be Model ENM as manufactured by Flygt, Model T-10 as 

manufactured by Magnetrol, MegaMaster by SJE Rhombus or equal. 

PART 3 – EXECUTION 

3.01 REQUIREMENTS 

A. Refer to Section 40 70 00 – Instrumentation for Process Systems. 

END OF SECTION 0
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90398-004/February 2024 40 72 76.39-1  Electrode Conductance Level Switches 

SECTION 40 72 76.39 

ELECTRODE/CONDUCTANCE LEVEL SWITCHES 

PART 1 – GENERAL 

1.01 THE REQUIREMENT 

A. The Contractor shall furnish, test, install and place in satisfactory operation the 

conductance-actuated, probe-type liquid level switches, with all spare parts, accessories, 

and appurtenances as herein specified and as shown on the Drawings. 

1.02 RELATED WORK SPECIFIED ELSEWHERE 

A. Section 40 61 13 – Process Control System General Provisions 

B. Section 40 70 00 – Instrumentation for Process Systems 

PART 2 – PRODUCTS 

2.01 ELECTRODE/CAPACITANCE LEVEL SWITCH 

A. Electrodes shall be rigid solid rods extended down into the process liquid. Electrode 

fittings shall be general-purpose, pressure-tight assemblies sized to accommodate the 

electrode and shall be equipped to mount into a 2” RFF for attachment to the process 

tank.  

B. Electrode relays shall be solid-state type with double-pole, double-throw output contacts 

rated not less than 5 amperes at 120 volts ac. Relay primary power shall be 24vDC.  

C. Relays shall be housed in a NEMA Type 4 enclosure as indicated on the Drawings. 

D. Electrodes and conductance relays shall be as manufactured by VegaCap 69 by Vega, 

Drexelbrook, Dwyer CLS, or equal. 

PART 3 – EXECUTION 

3.01 REQUIREMENTS 

A. Refer to Section 40 70 00 – Instrumentation for Process Systems.  

END OF SECTION

0
2

0
1

1
9
 

La
st

 M
od

ifi
ed

: 0
2/

28
/2

02
4 

at
 1

0:
41

A
M

 E
S

T



 

NO TEXT ON THIS PAGE 

 La
st

 M
od

ifi
ed

: 0
2/

28
/2

02
4 

at
 1

0:
41

A
M

 E
S

T



 

90398-004/February 2024 40 73 13-1  Pressure and Differential Pressure 

Gauges 

SECTION 40 73 13 

PRESSURE AND DIFFERENTIAL PRESSURE GAUGES 

PART 1 – GENERAL 

1.01 THE REQUIREMENT 

A. The Contractor shall furnish, test, install and place in satisfactory operation the pressure 

gauges, with all spare parts, accessories, and appurtenances as herein specified and as 

shown on the Drawings. 

1.02 RELATED WORK SPECIFIED ELSEWHERE 

A. Section 40 61 13 – Process Control System General Provisions 

B. Section 40 70 00 – Instrumentation for Process Systems 

C. Section 40 79 00 – Instrumentation Accessories 

PART 2 – PRODUCTS 

2.01 PRESSURE GAUGES 

A. All gauges shall be designed in accordance with the ASME B40.1 entitled, "Gauges, 

Pressure, Indicating Dial Type - Elastic Element". 

B. All gauges shall be direct reading type. Snubbers shall be provided on all gauges. 

Gauge full-scale pressure range shall be selected such that the maximum operating 

pressure shall not exceed approximately 75% of the full-scale range. 

C. Features 

1. Mounting: ½” NPT, lower stem mount type 

2. Accuracy: 0.5% full scale 

3. Case: Solid front, black phenolic material 

4. Dial: White background and black letters 

5. Glass: Shatterproof 

6. Blow-out protection: Back 

7. Pressure element: stainless steel bourdon tube 
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90398-004/February 2024 40 73 13-2  Pressure and Differential Pressure 

Gauges 

8. Movement: Stainless steel, Teflon coated pinion gear and segment 

9. Gaskets: Buna-N 

D. Liquid-filled or equivalent mechanically-damped gauges shall be used if the gauges are 

installed with pumps, or where gauges are subjected to vibrations or pulsation. Filling 

fluid shall be silicone unless oxidizing agents such as sodium hypochlorite are present, 

where halocarbon shall be used. 

E. Gauge size shall be 4-1/2". 

F. Diaphragm seals and isolating ring seals shall be furnished in accordance with the 

requirements specified under Section 40 79 00 – Miscellaneous Instruments, Valves, 

and Fittings. 

G. The complete gauge assembly and appurtenances shall be fully assembled and tested 

prior to field mounting. A ½” isolation stainless steel ball valve shall be provided for each 

gauge assembly. 

H. Pressure and vacuum gauges shall be Ashcroft Duragauge Model 1279, Ametek-U.S. 

Gauge Division, H.O. Trerice Co., WIKA Instrument Corporation, or equal. 

PART 3 – EXECUTION 

3.01 REQUIREMENTS 

A. Refer to Section 40 70 00 – Instrumentation for Process Systems. 

END OF SECTION 
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90398-004/February 2024 40 73 20-1  Pressure Transmitters 

SECTION 40 73 20 

PRESSURE TRANSMITTERS 

PART 1 – GENERAL 

1.01 THE REQUIREMENT 

A. The Contractor shall furnish, test, install and place in satisfactory operation the pressure 

transmitters, with all spare parts, accessories, and appurtenances as specified and as 

shown on the Drawings. 

1.02 RELATED WORK SPECIFIED ELSEWHERE 

A. Section 40 61 13 – Process Control System General Provisions 

B. Section 40 70 00 – Instrumentation for Process Systems 

C. Section 40 79 00 – Miscellaneous Instruments, Valves, and Fittings 

PART 2 – PRODUCTS 

2.01 GAUGE PRESSURE INDICATING TRANSMITTERS 

A. Gauge pressure transmitters shall have piezoresistive measuring cells with a metallic or 

ceramic process isolating diaphragm directly in contact with the process liquid. Silicone 

oil fill fluid shall be used to transfer the pressure from the process isolating diaphragm to 

the measuring cell. Calibrated span and zero shall be continuously adjustable externally 

over the entire range. Span and zero adjustments shall be capable of being disabled 

internally.  The maximum zero elevation and maximum zero suppression shall be 

adjustable to anywhere within sensor limits.  Factory set correction coefficients shall be 

stored in the sensor's non-volatile memory for correction and linearization of the sensor 

output in the electronics section. 

B. Transmitters shall meet the following requirements: 

1. Housing:  NEMA 4X with low copper, die-cast aluminum body, epoxy coated 

2. Wetted Materials:  Type 316 stainless steel unless otherwise indicated or required 

for process fluid compatibility 

3. Accuracy:  +/- 0.04% of calibrated span 

4. Rangeability:  100:1 

5. Damping:  0 to 100 seconds, adjustable 
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90398-004/February 2024 40 73 20-2  Pressure Transmitters 

6. Output:  Linear and isolated 4-20 mA with HART communication protocol 

7. Power Supply:  24 VDC, 2-wire loop powered 

8. Display:  4-digit (minimum) LCD 

9. Overpressure Protection:  Yes 

10. Ambient Conditions:  -40 to 85 degrees C; 0 – 100% relative humidity 

11. Operating Temperature:  -40 to 100 degrees C 

12. Process Connection:  1/2" FNPT 

C. All mounting flanges, diaphragms, O-rings and materials used in construction shall be 

non-corroding and compatible with each other and compatible with the liquid being 

measured. 

D. The piezoresistive silicon pressure sensor shall be mechanically, electrically, and 

thermally isolated from the process and the environment. Factory set correction 

coefficients shall be stored in the sensor's non-volatile memory for correction and 

linearization of the sensor output in the electronics section. The electronics section shall 

correct the digital signal from the sensor and convert it into a 4-20 mA analog signal for 

transmission to receiving devices. The electronics section shall contain configuration 

parameters and diagnostic data in non-volatile EEPROM memory and shall be capable 

of communicating, via a digital signal superimposed on the 4-20 mA output signal, with a 

remote interface device. 

E. Gauge pressure indicating transmitters shall be furnished with 316 stainless steel two-

valve manifold assembly where a block valve provides instrument isolation and a 

drain/vent valve allows venting, draining, or calibration. Two-valve manifold assembly 

shall be Model 306 Series as manufactured by Rosemount, or equivalent by instrument 

manufacturer. 

F. Gauge pressure indicating transmitters shall be Model 3051S as manufactured by 

Emerson Process Management (Rosemount), Siemens Sitrans P410, Endress + Hauser 

Model Cerabar S PMP71 Platinum, or equal. 

2.02 DIFFERENTIAL PRESSURE INDICATING TRANSMITTERS 

A. Differential pressure indicating transmitters shall be the same as the gauge pressure 

transmitters except for body specifications. Differential pressure units shall be furnished 

with close coupled 316 stainless steel three-valve manifold valve assembly complete 

with drain/vent ports. Integral manifold assembly shall be Model 305 Series as 

manufactured by Rosemount, or equivalent by instrument manufacturer.  

B. Each differential pressure transmitter shall be furnished with stainless steel mounting 

brackets and hardware. 

La
st

 M
od

ifi
ed

: 0
2/

28
/2

02
4 

at
 1

0:
41

A
M

 E
S

T



 

90398-004/February 2024 40 73 20-3  Pressure Transmitters 

C. The electronics sections of differential pressure transmitters shall contain 

user-selectable square root extractors to provide a linear 4-20 mA DC output 

proportional to flow, when activated. Square root extractor circuitry shall be activated 

only for incompressible fluid flow applications (e.g., water).  

D. Differential pressure indicating transmitters shall be Model 3051S as manufactured by 

Emerson Process Management (Rosemount), Siemens Sitrans P410, Endress + Hauser 

Model Deltabar S PMD75 Platinum, or equal. 

2.03 FLANGE MOUNTED LEVEL INDICATING TRANSMITTERS 

A. Flange-mounted liquid level indicating transmitters shall be the same as gauge pressure 

transmitters except for body type and shall utilize an integral factory-assembled direct-

mount flush flanged diaphragm seal. 

B. The flange-mounted sensor shall consist of a special non-corrosive isolating diaphragm 

with fill fluid in a sealed system to transmit liquid pressure to the sensing element. A 

second isolating diaphragm shall transmit pressure through the fill fluid to the sensing 

diaphragm in the center of the capacitance cell. An isolating diaphragm and fluid fill shall 

also be provided on the opposite side of the sensing diaphragm to convey atmospheric 

or reference pressure. 

C. All mounting flanges, diaphragms, O-rings and materials used in construction shall be 

non-corroding, compatible with each other, and compatible with the liquid being 

measured. 

D. Flange-mounted liquid level transmitters shall be Model 3051S Level Transmitter as 

manufactured by Emerson Process Management (Rosemount), Endress + Hauser 

Model Deltabar S FMD77, Siemens Model Sitrans P500, or equal. 

PART 3 – EXECUTION 

3.01 REQUIREMENTS 

A. Refer to Section 40 70 00 – Instrumentation for Process Systems. 

END OF SECTION
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90398-004/February 2024 40 73 36-1  Pressure and Differential Pressure 

Switches 

SECTION 40 73 36 

PRESSURE AND DIFFERENTIAL PRESSURE SWITCHES 

PART 1 – GENERAL 

1.01 THE REQUIREMENT 

A. The Contractor shall furnish, test, install and place in satisfactory operation the pressure 

switches, with all spare parts, accessories, and appurtenances as herein specified and 

as shown on the Drawings. 

1.02 RELATED WORK SPECIFIED ELSEWHERE 

A. Section 40 61 13 – Process Control System General Provisions 

B. Section 40 70 00 – Instrumentation for Process Systems 

PART 2 – PRODUCTS 

2.01 PRESSURE SWITCHES 

A. Pressure, vacuum, and differential pressure switches shall be single or dual action with 

an adjustable setpoint for the process requirement and/or as specified herein. Switches 

shall be diaphragm or piston operated and activate S.P.D.T. snap action switches on 

increasing or decreasing pressure. Minimum differential shall be less than 10 percent of 

the range. Deadband shall be adjustable. Allowable surge pressure shall be a minimum 

1.5 times the range. Each pressure switch shall have visible scale. 

B. Pressure switches shall have a contact rating of 10 amperes at 120 volts AC. Pressure 

switches shall be in NEMA 4X enclosures. Switches shall have a repeatable accuracy of 

1 percent of range. Pressure switches shall be isolated from the process fluid by a 

diaphragm seal or an isolation ring in locations as shown on the Contract Drawings 

and/or as specified. Wetted parts materials shall be compatible with the process fluid for 

corrosion resistance. Pressure switches shall be manufactured by ASCO, SOR, Inc., 

Ashcroft, or equal. 

PART 3 – EXECUTION 

3.01 REQUIREMENTS 

A. Refer to Section 40 70 00 – Instrumentation for Process Systems. 
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90398-004/February 2024 40 73 36-2  Pressure and Differential Pressure 

Switches 

END OF SECTION 
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90398-004/February 2024 40 75 13-1  pH-ORP Analyzers 

SECTION 40 75 13 

PH/ORP ANALYZERS 

PART 1 – GENERAL 

1.01 THE REQUIREMENT 

A. The Contractor shall furnish, test, install and place in satisfactory operation the pH/ORP 

analyzers, with all spare parts, accessories, and appurtenances as herein specified and 

as shown on the Drawings. 

1.02 RELATED WORK SPECIFIED ELSEWHERE 

A. Section 40 61 13 – Process Control System General Provisions 

B. Section 40 70 00 – Instrumentation for Process Systems 

PART 2 – PRODUCTS 

2.01 PH SENSORS 

A. pH sensors shall be digital sensors encapsulated in liquid crystal polymer thermoplastic 

and utilize the differential electrode measurement technique to measure the negative of 

the base 10 logarithm of the activity of the hydrogen ion. The sensors shall include an 

integral digital shielded cable for connection to the associated controller. The sensors 

shall have the following features and minimum performance requirements: 

1. Glass process electrode in buffered pH 7 solution 

2. Integral preamplifier 

3. Integral temperature compensation sensor 

4. Measuring range: 0 - 14 pH 

5. Maximum pressure: 100 psig at 70 degrees C 

6. Accuracy: +/- 0.02 pH 

7. Repeatability: +/- 0.05 pH 

8. Sensitivity: +/- 0.01 pH 

9. Drift: 0.03 pH per 24 hours, non-cumulative 

10. Operating temperature: -5 to 70 degrees C 
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90398-004/February 2024 40 75 13-2  pH-ORP Analyzers 

11. Housing Material: Ryton (PVDF) material for clean water applications; PEEK for all 

other applications; however, material shall be compatible with process fluid 

12. Other Wetted Materials: Kynar junction, glass process electrode, titanium ground 

electrode, Viton O-ring seals, or as required for the process fluid 

13. Sensor cable length: minimum of 10 feet or as required to accommodate locations 

indicated 

B. Sensors shall be pHD sc series pH sensor by Hach, pHX by Cerlic, CPF81D by Endress 

+ Hauser, or equal. 

2.02 CONTROLLERS 

A. The microprocessor-based controller shall be from the same manufacturer as the sensor 

and shall be compatible with the sensor. The controller shall receive a digital signal from 

the sensor for display and transmission. 

B. Controllers shall meet the following minimum functional requirements: 

1. Housing: NEMA 4X 

2. Power Supply: 115 VAC, 60 Hz 

3. Operating Temperature: -20 to +60 degrees Celsius, 0 to 95% relative humidity, 

non-condensing. 

C. The controller shall have two relay contact outputs that can be activated based on the 

process value. Relay outputs shall be programmable for various alarms and warning 

conditions that occurred internally within the system or with the process conditions. 

Relays shall be Form-C SPDT contacts rated at 5A, 115/230 VAC. The control and 

alarm setpoints for the relays shall be adjustable across the full operating range. LED 

lights at the controller shall indicate that the relay is energized.  

D. The controller shall have a minimum of two linear, isolated 4-20mA assignable outputs. 

E. The controller display shall be 3.5” transreflective dot matrix LCD display with LED 

backlight. The controller shall have diagnostic screens for messages, including scrolling 

lists for failure and warning alarm conditions, calibration records, and hardware tests. 

F. Controllers shall be sc4500 Universal Controller as manufactured by Hach, Liquiline 

CM442 Controller (with Memosens technology) by Endress + Hauser, or equal. 
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90398-004/February 2024 40 75 13-3  pH-ORP Analyzers 

PART 3 – EXECUTION 

3.01 REQUIREMENTS 

A. Provide all hardware necessary for mounting the sensors and controllers as shown on 

the Drawings and as described herein. Mounting hardware shall be provided at all 

locations shown on the Drawings including both installed and uninstalled spare 

instrument locations. 

B. Contractor shall install the instruments in strict accordance with the manufacturer’s 

instructions and recommendations. The manufacturer or a manufacturer’s representative 

shall provide start-up service by a factory-trained technician. 

C. The manufacturer’s standard annual service agreement shall be provided with all 

instruments furnished under this Section. The service agreement shall include all parts 

and labor required for all scheduled and unscheduled maintenance and shall run from 

installation of the instruments until expiration of the warranty period specified in Section 

40 61 24 – Quality Assurance. 

D. Section 40 70 00 – Instrumentation for Process Systems. 

END OF SECTION
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90398-004/February 2024 40 75 53-1  Turbidity Analyzers 

SECTION 40 75 53 

TURBIDITY ANALYZERS 

PART 1 – GENERAL 

1.01 THE REQUIREMENT 

A. The Contractor shall furnish, test, install, and place in satisfactory operation the low 

range turbidity monitoring systems, with all spare parts, accessories, and 

appurtenances.  

1.02 RELATED WORK SPECIFIED ELSEWHERE 

A. Section 40 61 13 – Process Control System General Provisions 

B. Section 40 61 15 – Process Control System Submittals 

C. Section 40 61 22 – Tools, Supplies, and Spare Parts, General 

D. Section 40 70 00 – Instrumentation for Process Systems 

1.03 TOOLS, SUPPLIES AND SPARE PARTS 

A. Per Section 40 61 22 – Tools, Supplies, and Spare Parts, General 

B. One complete turbidimeter maintenance kit shall be provided and shall include a 

calibration lid with user manual, lint - free cloths, wire maintenance rack, vial cleaning 

tool, vial compartment cleaning tool, replacement automatic cleaning module wiper, 20 

NTU sealed standard, 600 NTU sealed standard, <0.1 NTU secondary standard glass 

rod, and vial removal tool. 

C. One complete calibration kit shall be provided and shall include a 1-liter calibration 

cylinder, auto pipette and 1 pint bottle of 4000 NTU Formazin Standard Solution with 

instructions for use. 

1.04 SUBMITTALS 

A. Per Section 40 61 15 – Process Control System Submittals. 

PART 2 – PRODUCTS 

2.01 TURBIDITY MONITORS (LOW RANGE) 

A. Sensor 

1. Turbidity sensors and controllers shall be microprocessor-based, meeting the 

International Standard for measurement of Turbidity and shall provide continuous 
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90398-004/February 2024 40 75 53-2  Turbidity Analyzers 

monitoring.  Turbidity measurement shall be in compliance with one of the 

following methods: 

a. ISO 7027:1999 Water Quality – Determination of Turbidity 

b. ISO 7027-1:2016 Water Quality – Determination of Turbidity – Part 1 

Quantitative Methods 

2. The sensor shall be designed to measure low range turbidity in water by collecting 

scattered light from a laser light source at an angle of 90 degrees in a 360 degree 

radius around the axis of the incident light beam. 

3. Features:  

a. On-line measurement, EPA version 

b. Range: 0 - 1000 NTU 

c. Accuracy:  

1) The larger of +/ - 2 % of reading or 0.01 NTU from 0 - 40 NTU 

2) +/ - 10 % of reading from 40 - 1000 NTU 

d. Resolution: 0.0001 NTU 

e. Repeatability: +/ - 1% of reading or 0.002 NTU, whichever is greater 

f. T90 Response Time: <30 sec at 100 mL/min 

g. Sample Flow: 100 to 1000 mL/min. 

h. Sample Temperature Range: 2 to 60 degrees C  

i. Enclosure: Sensor shall be rated IP65. 

j. Flow sensor 

k. Automatic cleaning kit 

4. Turbidity sensors shall be Hach TU5 series Low Range Laser Turbidimeter, AMI 

Turbiwell by Swan, Rosemount Clarity II, or equal. 

B. Controllers 

1. The microprocessor-based turbidimeter controller shall be fully compatible with the 

turbidity sensor. The controller shall receive a signal from the sensor, condition it, 

and amplify the signal for display and transmission. 
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90398-004/February 2024 40 75 53-3  Turbidity Analyzers 

2. Controllers shall meet the following minimum functional requirements:  

a. Housing: NEMA 4X 

b. Power Supply: 115 VAC, 60 Hz 

c. Operating Temperature: 0 to 50 degrees C, 5 to 95% relative humidity, non-

condensing 

3. The controller shall have two relay contact outputs that can be activated based on 

the measured process value. Relay outputs shall also be programmable for 

various alarms and warning conditions that occurred internally within the system or 

with the process conditions. Relays shall be Form-C SPDT contacts rated at 5A at 

115/230 VAC. The control and alarm setpoints for the relays shall be adjustable 

across the full operating range. LED lights at the controller shall indicate that the 

relay is energized.  

4. The analyzer shall have a minimum of two linear, isolated 4 - 20mA assignable 

outputs. 

5. The controller display shall be 3.5” transreflective dot matrix LCD display with LED 

backlight. The controller shall have diagnostic screens for messages, including 

scrolling lists for failure and warning alarm conditions, calibration records, and 

hardware tests. 

6. Controllers shall be the sc4500 Universal Controller as manufactured by Hach, 

equivalent by Swan, Rosemount, Endress&Houser, or equal. 

PART 3 – EXECUTION 

3.01 REQUIREMENTS 

A. Provide all hardware necessary for mounting the sensors and controllers as shown on 

the Drawings and as described herein. Mounting hardware shall be provided at all 

locations shown on the Drawings including both installed and uninstalled spare 

instrument locations. 

B. Contractor shall install the instruments in strict accordance with the manufacturer’s 

instructions and recommendations. The manufacturer or a manufacturer’s representative 

shall provide start-up service by a factory-trained technician. 

C. The manufacturer’s standard annual service agreement shall be provided with all 

instruments furnished under this Section. The service agreement shall include all parts 

and labor required for all scheduled and unscheduled maintenance and shall run from 

installation of the instruments until expiration of the warranty period specified in Section 

40 61 24 – Quality Assurance. 
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90398-004/February 2024 40 75 53-4  Turbidity Analyzers 

D. Refer to Section 40 70 00 – Instrumentation for Process Systems. 

END OF SECTION 
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90398-004/February 2024 40 75 53.26-1  TSS Analyzers (Insertion Probe-Type) 

SECTION 40 75 53.26 

TOTAL SUSPENDED SOLIDS (TSS) ANALYZERS (PROBE-TYPE) 

PART 1 – GENERAL 

1.01 THE REQUIREMENT 

A. The Contractor shall furnish, test, install and place in satisfactory operation the TSS 

analyzers, with all spare parts, accessories, and appurtenances as herein specified and 

as shown on the Drawings. 

1.02 RELATED WORK SPECIFIED ELSEWHERE 

A. Section 40 61 13 – Process Control System General Provisions 

B. Section 40 70 00 – Instrumentation for Process Systems 

PART 2 – PRODUCTS 

2.01 TSS SENSORS 

A. Probe-type TSS sensors shall be microprocessor-based and shall provide continuous 

monitoring. The sensor shall be equipped with a wiper blade cleaning system to 

periodically clear the sensor face. 

B. TSS sensors shall be based on a combined infrared absorption scattered light 

technology where light emitted from an LED is scattered sideways by the particles and 

measured over an angle of 90 degrees by the sensor. 

C. The sensor shall be insertion type and shall consist of a stainless steel probe body. The 

sensor shall have an integral sensor cable with a quick disconnect plug for connection to 

the analyzer. 

D. TSS sensors shall meet the following minimum functional requirements: 

1. Range: 0 – 1000 NTU 

2. Sample Temperature: 0-40 degrees Celsius 

3. Operating Temperature: 0-40 degrees Celsius 

4. Detection Limit: 0.001 NTU 

5. Accuracy: < 1% of reading or +/-0.001 NTU 

6. Repeatability: < 1% of reading 
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90398-004/February 2024 40 75 53.26-2  TSS Analyzers (Insertion Probe-Type) 

7. Response Time: 1 second 

E. With optional stainless steel insertion mounting kit and isolation ball valve for installation 

in piping greater than 4” and up to 6 bar pressure. 

F. TSS sensors shall be SOLITAX sc as manufactured by Hach, ABB, Endress & Hauser 

or equal. 

2.02 TSS CONTROLLERS 

A. The microprocessor-based TSS controller shall be compatible with the TSS sensor. The 

controller shall receive a signal from the sensor, condition it, and amplify the signal for 

display and transmission. 

B. Controllers shall meet the following minimum functional requirements: 

1. Housing: NEMA 4X 

2. Power Supply: 115 VAC, 60 Hz 

3. Operating Temperature: -20 - +60 degrees Celsius, 0-95% relative humidity, non-

condensing 

C. The controller shall have two relay contact outputs that can be activated based on the 

TSS level. Relay outputs shall be programmable for various alarms and warning 

conditions that occurred internally within the system or with the process conditions. 

Relays shall be Form-C SPDT contacts rated at 5A, 115/230 VAC. The control and 

alarm setpoints for the relays shall be adjustable across the full operating range. LED 

lights at the controller shall indicate that the relay is energized.  

D. The controller shall have a minimum of two linear, isolated 4-20mA assignable outputs. 

E. The controller display shall be 3.5” transreflective dot matrix LCD display with LED 

backlight. The controller shall have diagnostic screens for messages, including scrolling 

lists for failure and warning alarm conditions, calibration records, and hardware tests. 

F. Controllers shall be sc4500 Universal Controller as manufactured by Hach, ABB, 

Endress & Hauser or equal. 

PART 3 – EXECUTION 

3.01 REQUIREMENTS 

A. Provide all hardware necessary for mounting the sensors and controllers as shown on 

the Drawings and as described herein. Mounting hardware shall be provided at all 

locations shown on the Drawings including both installed and uninstalled spare 

instrument locations. 
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90398-004/February 2024 40 75 53.26-3  TSS Analyzers (Insertion Probe-Type) 

B. Contractor shall install the instruments in strict accordance with the manufacturer’s 

instructions and recommendations. The manufacturer or a manufacturer’s representative 

shall provide start-up service by a factory-trained technician. 

C. The manufacturer’s standard annual service agreement shall be provided with all 

instruments furnished under this Section. The service agreement shall include all parts 

and labor required for all scheduled and unscheduled maintenance and shall run from 

installation of the instruments until expiration of the warranty period specified in Section 

40 61 24 – Quality Assurance. 

D. Refer to Section 40 70 00 – Instrumentation for Process Systems. 

END OF SECTION
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90398-004/February 2024 40 75 54-1  Streaming Current Analyzers 

SECTION 40 75 54 

STREAMING CURRENT ANALYZERS 

PART 1 – GENERAL 

1.01 THE REQUIREMENT 

A. Furnish, test, install and place in satisfactory operation the streaming current analyzers 

with pH compensation, with all required spare parts, accessories, and appurtenances as 

specified herein and as shown on the Drawings. 

B. Streaming current sensor shall be used to measure the charge of raw water treated with 

coagulant aid chemicals. Treated water sample shall flow into the sample cell where 

ionic species, from cationic or anionic additives, and colloidal sized particles contained in 

the sample are analyzed. 

1.02 RELATED WORK SPECIFIED ELSEWHERE 

A. Section 40 61 13 – Process Control System General Provisions 

B. Section 40 70 00 – Instrumentation for Process Systems 

PART 2 – PRODUCTS 

2.01 STREAMING CURRENT DETECTOR SENSOR 

A. Streaming current sensing units shall have the following features and minimum 

performance requirements: 

1. Sample Flow Rate:  0.2 to 10 gpm 

2. Sample Inlet: 1” FNPT 

3. Sample Outlet (Drain): 1” PVC 

4. Mounting: vertical position 

5. Power Requirement:  115 VAC, 60 Hz 

6. Enclosure: Non-metallic NEMA 4X, 

7. Operating Temperature:  0 – 50 degree C 

8. Measuring Range:  -1000 to +1000 SCV (Streaming Current Values) 

9. Interconnection with Analyzers (SCD Transmitters):  4-conductor twisted, shielded 

18AWG cable Modbus over RS-485. 
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90398-004/February 2024 40 75 54-2  Streaming Current Analyzers 

B. Sensor shall be fully compatible with associated transmitter and shall be of the same 

manufacturer. Sensors shall be DuraTrac 4 series as manufactured by Chemtrac, 

Micrometrix, Hach or approved equal. 

2.02 SCD TRANSMITTERS 

A. SCD transmitters shall be microprocessor-based with a non-volatile memory for 

calibration data.  Transmitters shall be capable of accepting a signal from the SCD 

sensors specified herein. 

B. The transmitters shall have the following features and minimum performance 

requirements: 

1. Enclosure: Non-metallic NEMA 4X 

2. Power Requirement: 110-240 VAC, 60 Hz 

3. Ambient conditions:  32 to 120 degrees F, 0-95% relative humidity 

4. Outputs:  Two 4-20 mA  

5. Color display 

6. Panel face configuration keypad 

7. Self-diagnostics: Motor –RPM, Signal Health 

C. SCD transmitter shall be model HydroACT HA4 as manufactured by Chemtrac, 

Micrometrix, Hach  or equal. 

PART 3 – EXECUTION 

3.01 REQUIREMENTS 

A. Provide all hardware necessary for mounting the sensors and controllers as shown on 

the Drawings and as described herein. Mounting hardware shall be provided at all 

locations shown on the Drawings including both installed and uninstalled spare 

instrument locations. 

B. Contractor shall install the instruments in strict accordance with the manufacturer’s 

instructions and recommendations. The manufacturer or a manufacturer’s representative 

shall provide start-up service by a factory-trained technician. 

C. The manufacturer’s standard annual service agreement shall be provided with all 

instruments furnished under this Section. The service agreement shall include all parts 

and labor required for all scheduled and unscheduled maintenance and shall run from 

installation of the instruments until expiration of the warranty period specified in Section 

40 61 24 – Quality Assurance. 
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90398-004/February 2024 40 75 54-3  Streaming Current Analyzers 

D. Refer to Section 40 70 00 – Instrumentation for Process Systems. 

END OF SECTION 
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90398-004/February 2024 40 75 80-1  UV 254 Monitors 

SECTION 40 75 80 

UV 254 MONITORS 

PART 1 – GENERAL 

1.01 THE REQUIREMENT 

A. The Contractor shall furnish, test, install and place in satisfactory operation the UV 254 

Transmittance Monitors, with all required spare parts, accessories, and appurtenances 

as specified herein and as shown on the Drawings. 

1.02 RELATED WORK SPECIFIED ELSEWHERE 

A. Section 40 61 13 – Process Control System General Provisions 

B. Section 40 70 00 – Instrumentation for Process Systems 

C. Section 40 61 91 – Process Control Instrument List 

PART 2 – PRODUCTS 

2.01 UV 254 TRANSMITTANCE MONITORS 

A. The Contractor shall furnish UV monitors suitable for measurement of the transmittance 

and/or absorption of the raw water and filtered water at a wavelength of 254 nm as 

required in the Contract Documents.  The unit(s) shall provide continuous, on-line 

measurement from a sample flowrate of 0.5 to 1.0 LPM. 

B. The UV monitor system shall include the sensor, sensor cable, sampler, measuring 

transmitter, display and control panel, control unit and all enclosures for the related 

equipment furnished under this section. 

C. Local indication of the transmittance between 0.1 to 600 mm-1 with path length of 5mm 

shall be provided.  The UV transmittance/absorption reading shall update once every 2 

minutes, at a minimum. 

D. The UV monitoring system shall be furnished with a 24vdc, analog 4-20 mA output set 

for UVA.  This output shall be interfaced with the process control system. 

E. The UV monitor/controller shall incorporate a display screen for current UV absorbance 

value and shall be housed in a NEMA 4X cabinet suitable for wall mounting. 

F. The UV monitoring equipment shall be calibrated in accordance with the manufacturer’s 

recommendations. 
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90398-004/February 2024 40 75 80-2  UV 254 Monitors 

G. The contractor shall provide one (1) set of the manufacturer’s recommended spares for 

maintenance of the unit. 

H. UV 254 monitor units shall have the following features and minimum performance 

requirements: 

1. Sample Flow Rate:  0.5 LPH 

2. Sample Pressure: 0.5 bar maximum 

3. Sample Inlet: Hose, 4mm ID, 6mm OD 

4. Sample Outlet: Hose, 4mm ID, 6mm OD 

5. Mounting: Wall with bypass flow cell and bracket 

6. Cleaning: Automatic 

7. Power Requirement:  115 VAC, 60 Hz (Controller) 

8. Output Signal: 4-20 mA @ 24vdc 

9. Enclosure: Non-metallic NEMA 4X, 

10. Operating Temperature:  +2 – 40 degree C 

11. Measuring Range:  0.1 – 600 mm-1 

I. UV monitors shall be Hach UVAS sc with SC4500 controller, Chemtrac Inc. UVM5000, 

Swan AMI SAC254 AC or approved equal. 

PART 3 – EXECUTION 

3.01 REQUIREMENTS 

A. Provide all hardware necessary for mounting the sensors and controllers as shown on 

the Drawings and as described herein. Mounting hardware shall be provided at all 

locations shown on the Drawings including both installed and uninstalled spare 

instrument locations. 

B. Contractor shall install the instruments in strict accordance with the manufacturer’s 

instructions and recommendations. The manufacturer or a manufacturer’s representative 

shall provide start-up service by a factory-trained technician. 

C. The manufacturer’s standard annual service agreement shall be provided with all 

instruments furnished under this Section. The service agreement shall include all parts 

and labor required for all scheduled and unscheduled maintenance and shall run from 
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90398-004/February 2024 40 75 80-3  UV 254 Monitors 

installation of the instruments until expiration of the warranty period specified in Section 

40 61 24 – Quality Assurance. 

D. Refer to Section 40 70 00 – Instrumentation for Process Systems. 

END OF SECTION 
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SECTION 40 78 00 

PANEL MOUNTED INSTRUMENTS 

PART 1 – GENERAL 

1.01 THE REQUIREMENT 

A. The Contractor shall furnish, test, install and place in satisfactory operation the panel 

mounted instruments, with all spare parts, accessories, and appurtenances as specified 

herein and as shown on the Drawings. 

1.02 RELATED WORK SPECIFIED ELSEWHERE 

A. Section 40 61 13 – Control and Information System Scope and General Requirements 

B. Section 40 62 00 – Control and Information System Hardware, General 

C. Section 40 67 00 – Control System Equipment Panels and Racks 

1.03 GENERAL INFORMATION AND DESCRIPTION 

A. All equipment mounted on the face of a panel shall conform to the same NEMA rating 

specified for the panel construction.  

1.04 TOOLS, SUPPLIES AND SPARE PARTS 

A. Tools, supplies and spare parts shall be provided as specified in Section 40 61 22 – 

Tools, Supplies, and Spare Parts, General. In addition, the following specific spare parts 

items shall be provided: 

1. One of each type of panel mounted equipment (i.e., indicators, signal converters, 

etc.) provided under this Contract. 

2. Five of each type of interposing control relay provided under this Contract. 

PART 2 – PRODUCTS 

2.01 OPERATORS 

A. Control operators shall be 30.5 mm, round, heavy-duty, oil tight NEMA 4X corrosion 

resistant. For Hazardous areas, control operators shall be rated NEMA 7. 

B. Pushbuttons shall be non-illuminated, spring release type. Pushbuttons shall include a 

full guard. Panic stop/alarm pushbuttons shall be red mushroom type with manual-pull 

release. Selector switches shall be non-illuminated, maintained contact type, unless 

otherwise indicated.  
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90398-004/February 2024 40 78 00-2  Panel Mounted Instruments 

C. Pilot lights shall be of the proper control voltage, push-to-test LED type with lens and 

LED lamp colors as specified below. 

1. Red: stopped, off, or closed 

2. Green: running, on, or opened 

3. Amber: fault, alarm, or warning 

4. White: generic non-alarm status 

5. Blue: control power on 

D. Control operators shall have legend plates as specified herein, indicated on the 

Drawings, or otherwise directed by the Engineer. Legend plates shall be plastic, black 

field (background) with white lettering. Engraved nameplates shall be securely fastened 

above each control operator. If adequate space is not available, the nameplate shall be 

mounted below the operator. 

E. Control operators for all equipment under this Contract shall be of the same type and 

manufacturer unless otherwise indicated. Control operators such as pushbuttons (PB), 

selector switches (SS), and pilot lights (PL) shall be Cutler-Hammer/Westinghouse Type 

E34, Square D Company Type SK, or equal 

2.02 ELECTRONIC INDICATORS 

A. Electronic indicators shall be 3.5 or 6 digit, as appropriate, with 0.56" high red LED 

display. Indicators shall be provided with nameplate and scale calibrated to match the 

calibration of the primary element. The unit shall be designed primarily for use with 4-20 

mA current loop signal circuits. Indicator operating voltage shall be 115 VAC 10%, 60 

Hz. Indicator controls shall include three (3) front-panel pushbuttons for modifying alarm 

values and other indicator setup. Two (2) form-C relays shall be provided for each 

indicator. Relay contact outputs shall be rated 5A, 120/240 VAC, resistive load. Where 

required, a regulated and isolated 24 V excitation power supply shall be provided. 

Indicators shall be suitable for indoor or outdoor service as required and shall have the 

same NEMA enclosure rating as the associated enclosure.  

B. Indicators shall be Red Lion Model CUB or PAX, Precision Digital, Endress+Hauser 

RIA15 series, or equal.  

2.03 RELAYS 

A. Interposing control relays (CR) 

1. Where required to interface between motor control centers, equipment controls, 

and control panels, interposing relays and associated control wiring circuitry shall 

be furnished and installed to provide the monitoring and/or control functions 

specified herein.  
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2. Interposing relays shall be small format type, DPDT, minimum 10 amp, 120 VAC 

contact rating.  

3. Relay coils shall be 120 VAC or 24 VDC as required to interface with equipment.  

4. Relays shall have a flag indicator to show relay status, a pushbutton to allow 

manual operation of the relay, and an internal pilot light to indicate power to the 

coil.  

5. Relays shall be as manufactured by Square D, Potter & Brumfield, Allen-Bradley, 

or equal. 

B. Timing Relays (TR) 

1. Timing relays shall be electronic type with 120 VAC coils unless otherwise 

specified or indicated on the Drawings. Timers shall be provided with a minimum 

of two SPDT timed output contacts and instantaneous contacts where required. 

Contact ratings shall be the same as for interposing relays.  

2. Timing relays shall be the general purpose plug-in type, Type JCK as 

manufactured by Square D Company, equivalent by Eaton/Cutler-Hammer, 

equivalent by Allen-Bradley, or equal. 

2.04 TOTALIZERS 

A. Totalizing counters shall be provided for flush panel, spring-clip mounting. Face 

dimensions of the totalizing counters shall be no larger than 1-1/8-inches high by 

2-inches wide. Totalizing counters shall contain eight digits. Height of the digits shall not 

be less than 5/32-inch. Numerals shall be white on a black background. The counter 

shall be non-resettable and shall be totally compatible for operation on the pulses 

supplied by the associated instrument or integrator. The totalizing counter shall be 

capable of a maximum count rate of 25 counts/second. 

B. Legend plates shall be provided for each of the totalizing counters with white letters on a 

black background with legends as specified below. 

C. Totalizing counters shall be manufactured by Kessler-Ellis, or equal.  

2.05 ALARM HORNS 

A. Alarm horns shall be general-purpose type, panel-mounted, and shall be suitable for 

indoor or weatherproof service, as required. Power supply shall be either 115 VAC or 24 

VDC. Horns shall be capable of producing 100 dB at 10 feet and shall have adjustable 

volume.  

B. Horns shall be Vibratone series as manufactured by Federal Signal Corporation, 

McMaster-Carr equivalent, Edwards Signaling Company equivalent, or equal. 
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PART 3 – EXECUTION 

3.01 REQUIREMENTS 

A. Refer to Section 40 67 00 – Control System Equipment Panels and Racks, for additional 

requirements. 

END OF SECTION 
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Surge Suppressors 

SECTION 40 78 56 

ISOLATORS, INTRINSICALLY-SAFE BARRIERS, AND SURGE SUPPRESSORS 

PART 1 – GENERAL 

1.01 THE REQUIREMENT 

A. The Contractor shall furnish, install, and place in satisfactory operation the isolators, 

intrinsically-safe barriers, and surge protection devices (SPDs) as specified herein and 

as shown on the Drawings. 

1.02 RELATED WORK SPECIFIED ELSEWHERE 

A. Section 40 61 13 – Control and Information System Scope and General Requirements 

B. Section 40 62 00 – Control and Information System Hardware, General 

C. Section 40 67 00 – Control System Equipment Panels and Racks 

D. Section 40 78 00 – Panel Mounted Instruments 

1.03 TOOLS, SUPPLIES AND SPARE PARTS 

A. Tools, supplies and spare parts shall be provided as specified in Section 40 61 22 – 

Tools, Supplies, and Spare Parts, General.  

B. In addition, the following specific spare parts items shall be provided: 

1. Five of each type of surge protection device provided under this Contract. 

PART 2 – PRODUCTS 

2.01 SURGE PROTECTION 

A. General 

1. All electrical and electronic elements shall be protected against damage due to 

electrical transients induced in interconnecting lines from lightning discharges and 

nearby electrical systems. 

2. Manufacturer's Requirements: All surge protection devices shall be manufactured 

by a company that has been engaged in the design, development, and 

manufacture of such devices for at least 5 years. Acceptable manufacturers shall 

be Phoenix Contact, Edco, Transtector, Weidmuller, or equal. 
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Surge Suppressors 

3. Surge protection device installations shall comply with UL 94, the National Electric 

Code (NEC), and all applicable local codes. 

4. Surge protection devices shall be installed as close to the equipment to be 

protected as practically possible. 

5. Device Locations: As a minimum, provide surge protection devices at the following 

locations: 

a. At connections between AC power and electrical/electronic equipment, 

including, but not limited to, panels, assemblies, and field mounted analog 

transmitters. 

b. At both ends of signal circuits that have any portion of the circuit extending 

outside of a building. 

c. At both ends of copper-based communication cables which extend outside of 

a building, including at field instruments and the field side of analog valve 

position signals. 

d. On all external telephone communication lines. 

B. AC power protection 

1. Surge protection device assemblies for connections to AC power supply circuits 

shall: 

a. Be provided with two 3-terminal barrier terminal strips capable of accepting 

No. 12 AWG solids or stranded copper wire. One terminal strip shall be 

located on each end of the unit. 

b. Have a nonflammable enclosure that meets or exceeds UL 94 V0 

flammability requirements. The surge protection device shall be provided 

with provisions for mounting to interior of equipment racks, cabinets, or to 

the exterior of freestanding equipment. 

c. Be constructed as multistage devices consisting of gas tube arrestors, high 

energy metal oxide varistors, or silicon avalanche suppression diodes. 

Assemblies shall automatically recover from surge events and shall have 

status indication lights. 

d. Comply with all requirements of UL 1449, latest edition. 

e. Be able to withstand a peak surge current of 10,000 amps based on a test 

surge waveform with an 8-microsecond rise time and a 20-microsecond 

exponential decay time, as defined in UL 1449. 
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Surge Suppressors 

f. Have the following characteristics: 

1) Maximum Continuous Operating Voltage: 150VAC 

2) Maximum Operating Current: 20 amps 

3) Ambient Temperature Range: -20 degrees C to +65 degrees C 

4) Response Time: 5 nanoseconds 

C. Analog signal circuit protection 

1. Surge protection device assemblies for analog signal circuits shall: 

a. Have four lead devices with DIN Rail mounting. 

b. Have a nonflammable enclosure that meets or exceeds UL 94 V0 

flammability requirements. 

c. Be constructed as multistage devices consisting of gas tube arrestors and 

silicon avalanche suppression diodes. Gas tube arrestors and diodes shall 

be separated by a series impedance of no more than 20 ohms. Assemblies 

shall automatically recover from surge events. 

d. Comply with all requirements of UL 497B. 

e. Be able to withstand a peak surge current of 10,000 amps based on a test 

surge waveform with an 8-microsecond rise time and a 20-microsecond 

exponential decay time, as defined in UL 1449. 

f. Limit line-to-line voltage to 40 volts on 24VDC circuits. 

g. Have the following characteristics: 

1) Maximum Continuous Operating Voltage: 28VDC 

2) Ambient Temperature Range: -20 degrees C to +65 degrees C 

3) Response Time (Line-to-Line): 5 ns  

D. Communication circuit protection 

1. Surge protection devices for copper-based data communication circuits shall: 

a. Be designed for the specific data communication media and protocol to be 

protected (e.g., telephone, serial, parallel, network, data highway, coax, 

twinaxial, twisted pair, RF). 
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Surge Suppressors 

b. Provide protection of equipment to within the equipment’s surge withstand 

levels for applicable standard test wave forms of the following standards: 

1) IEC 60-1 / DIN VDE 0432 part 2 

2) CCITT K17 / DIN VDE 0845 part 2 

3) IEEE C62.31 

c. Have a nonflammable enclosure that meets or exceeds UL 94 V0 

flammability requirements. 

d. Provide automatic recovery. 

2.02 INTRINSICALLY SAFE BARRIERS AND RELAYS 

A. Intrinsically safe relays and barriers shall be provided where required to interface with 

equipment located in Classified (i.e., hazardous) areas.  

B. Intrinsically safe relays and barriers shall be FM approved. 

C. Manufacturer shall be 

1. Pepperl+Fuchs 

2. Crouse Hinds 

3. Square D 

4. Or equal. 

2.03 ISOLATORS AND CONVERTERS 

A. Signal converters shall be provided as required to provide control functions and to 

interface instrumentation and controls, equipment panels, motor control centers and 

other instrumentation and controls supplied under other Divisions to the controls 

provided herein. 

B. General Requirements 

1. Converters shall be of the miniature type, utilizing all solid-state circuitry suitable 

for mounting within new or existing cabinetry. Where sufficient cabinet space is not 

available, sub panels or supplemental enclosures shall be provided.  

2. Power supply shall be 120V, 60 hertz where required by the converter, unless 

otherwise indicated.  

3. Repeatability shall be 0.1% of span, deadband shall be 0.1% span, maximum.  
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Surge Suppressors 

4. Where specific converters are not listed, but are required to interface with the 

process control system, they shall comply with the general requirements stated 

herein. 

C. Current to Current (I/I) Isolators 

1. Current to current isolators shall be furnished where necessary to provide an 

isolated current loop, calculations or signal amplification between the plant process 

control system and instrumentation and control loops. Isolators shall be sized such 

that resistance of existing loops shall not exceed maximum rated resistance.  

2. Isolators shall be as manufactured by AGM, Moore Industries, Rochester 

Instrument Systems (RIS), Phoenix Contact, Weidmuller, Acromag, or equal. 

D. Voltage to Current (E/I) Transducers 

1. Voltage to current (or current to voltage) transducers shall convert a voltage signal 

of one magnitude to a 4 20 milliamp DC current signal. The output current shall be 

directly proportional to the input signal voltage. Transducers shall be sized such 

that loop resistance does not exceed maximum rated resistance. 

2. Transducers shall be as manufactured by AGM, Moore Industries, Rochester 

Instrument Systems (RIS), Phoenix Contact, Weidmuller, Acromag, or equal. 

E. Frequency to Current (F/I) Transducers 

1. Frequency to current transducers shall convert pulse rate and pulse duration 

signals to 4 20 mA, 24 VDC analog signals. Converters shall include field 

adjustable input frequency range. Converter power shall be 120 VAC, 60 hertz. 

Transducers shall be sized such that loop resistance does not exceed maximum 

rated resistance. Transducers shall be suitable for signal transmission via leased 

telephone lines.  

2. Transducers shall be Series 5100 as manufactured by AGM, or equivalent by 

Moore Industries, Rochester Instrument Systems (RIS), Phoenix Contact, 

Weidmuller, Acromag, or equal. 

F. Current to Frequency (I/F) Transducers  

1. Current to frequency transducers shall convert 4 20 mA, 24 VDC analog signals to 

pulse rate and pulse duration signals. Converters shall include field adjustable 

output frequency range. Converter power shall be 120 VAC, 60 hertz. Transducers 

shall be sized such that loop resistance does not exceed maximum rated 

resistance. Transducers shall be suitable for signal transmission via leased 

telephone lines.  
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Surge Suppressors 

2. Transducers shall be Series 5016 as manufactured by AGM, Moore Industries, 

Rochester Instrument Systems (RIS), Phoenix Contact, Weidmuller, Acromag, or 

equal. 

G. Integrators  

1. Integrators shall be provided as interchangeable plug in modules with zero and 

span adjustment available on the front plate of the units. Output shall range from 0 

to 0.1 through 0 to 10 pulses per second. Accuracy shall be + 0.1% of input span. 

Integrators shall convert linear analog signals to pulse rate and provide a solid 

state output.  

2. Integrators shall be as manufactured by AGM Electronics, Moore Industries, 

Rochester Instrument Systems (RIS), Phoenix Contact, Weidmuller, Acromag, or 

equal. 

H. Electronic Switches (Alarm Relays) 

1. Electronic switches shall be furnished with a calibrated dial or LCD display for 

adjusting set points. The input to the switch shall be 4 - 20 mA DC, and the set 

point shall be adjustable over the full range. Unless otherwise noted, the dead 

band may be fixed at less than 2% of span or adjustable by the user. The set point 

stability shall be +0.1% per degree F. The repeatability shall be +0.1% of span. 

The units shall be furnished with SPDT relays rated at 10 amperes at 115 VAC.  

2. Electronic switches shall be as manufactured by AGM, Moore Industries, 

Rochester Instrument Systems (RIS), Phoenix Contact, Weidmuller, Acromag, or 

equal. 

I. RTD to Current Signal Converters 

1. RTD to current signal converters shall convert a 3-wire RTD input signal to an 

isolated 4 20 mADC output signal. Accuracy shall be 0.10% of span or better. 

Calibrated span of each converter shall be as indicated on the instrument list. The 

Contractor shall coordinate calibration of the signal converters with existing RTD 

elements.  

2. Signal converters shall be as manufactured by AGM, Moore Industries, Rochester 

Instrument Systems (RIS), Phoenix Contact, Weidmuller, Acromag, or equal. 

PART 3 – EXECUTION 

3.01 REQUIREMENTS 

A. See Section 40 78 00 – Panel Instruments and Accessories, for additional requirements. 
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END OF SECTION
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SECTION 40 78 59 

POWER SUPPLIES 

PART 1 – GENERAL 

1.01 THE REQUIREMENT 

A. The Contractor shall furnish, test, install and place in satisfactory operation all power 

supplies, with all spare parts, accessories, and appurtenances as herein specified and 

as shown on the Drawings. 

B. All power conditioners shall be mounted within consoles or control panels containing the 

associated digital equipment unless otherwise specified or shown on the Drawings. 

C. One power conditioner shall be provided for each PLC cabinet provided under this 

Contract. 

1.02 RELATED WORK SPECIFIED ELSEWHERE 

A. Section 40 61 13 – Process Control System General Provisions 

B. Section 40 62 00 – Computer System Hardware and Ancillaries 

C. Section 40 63 43 – Programmable Logic Controllers 

PART 2 – EQUIPMENT 

2.01 POWER SUPPLIES 

A. Each power supply shall be sized to match the maximum power requirements of the 

associated digital equipment, control panel power supplies and accessories.  Power 

supply shall be sized to provide 150% of the calculated load. 

B. Where redundant power is required, power supply unit shall accept two independent 

input power connections. 

C. Each power supply shall meet the following requirements: 

1. Input voltage shall be 120 VAC, single phase, 60 Hz. 

2. Voltage regulation shall be 24vDC +/-1%. 

3. Ambient operating temperature shall be from -25 to 70 degrees C. 

4. Mounting shall be Horizontal DIN rail or as required for panel installation 
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D. Power supplies shall be Phoenix Model Quint, Eaton, PULs or equal. 

2.02 POWER CONDITIONERS 

A. Each power conditioner shall be sized to match the maximum power requirements of the 

associated digital equipment, control panel power supplies and accessories. 

B. Each power conditioner shall meet the following requirements: 

1. Input voltage shall be 120 VAC, single phase, 60 Hz. 

2. Voltage regulation shall be Ɐ3% for line changes of +10%/-20%. 

3. Total harmonic distortion shall be less than 3% of RMS. 

4. Ambient operating temperature shall be from -20 to 50 degrees C. 

C. Power conditioners shall be Sola Model MCR, or equal. 

PART 3 – EXECUTION 

3.01 REQUIREMENTS 

A. Refer to Section 40 61 13 – Process Control System General Provisions. 

END OF SECTION La
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Fittings 

SECTION 40 79 00 

MISCELLANEOUS INSTRUMENTS, VALVES, AND FITTINGS 

PART 1 – GENERAL 

1.01 THE REQUIREMENT 

A. The Contractor shall furnish, test, install and place in satisfactory operation the 

instrumentation and control system accessories with all spare parts, and appurtenances 

as herein specified and as shown on the Drawings.  

B. Accessories include various items of equipment that may be required in the system but 

are not scheduled. Accessories are shown on details, flow sheets or plans. Accessories 

are also called out in specifications for scheduled instruments and in the installation 

specifications. It is not intended, however, that each piece of hardware required will be 

specifically described herein. This Specification shall be used as a guide to qualify 

requirements for miscellaneous hardware whether the specific item is described or not. 

C. Where instruments or other equipment connections to process piping require 

connections between dis-similar metals, dielectric unions or other appropirate isolation 

kits shall be provided per Section 40 05 00 Basic Mechanical Requirements. 

1.02 RELATED WORK SPECIFIED ELSEWHERE 

A. Section 40 61 13 – Process Control System General Provisions 

B. Section 40 70 00 – Instrumentation for Process Systems 

C. Section 40 05 00 – Basic Mechanical Requirements 

1.03 SUBMITTALS 

A. Per Section 40 61 15 – Process Control System Submittals 

B. Impulse piping layout and routing drawings 

C. Complete instrument assembly drawings showing orientation to installed process piping. 

PART 2 – PRODUCTS 

2.01 PROCESS TUBING  

A. Process, impulse, or capillary tubing shall be 1/2 x 0.065-inch seamless, annealed, 

ASTM A-269 Type 316L stainless steel with 37 degrees Type 316 stainless steel flared 

fittings or Swagelock or Parker-CPI flareless fittings.  
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B. Piping for closely coupling instruments to process seals shall be standard stainless steel 

NPT threaded piping or NPT tapped mounting blocks.  

C. A nickel-based lubricant shall be used on threaded stainless steel piping connections to 

prevent galling. 

2.02 POWER, CONTROL, AND SIGNAL CABLES 

A. Power, control and signal wiring shall be provided under Division 26 of the 

Specifications, unless otherwise indicated. 

2.03 CHEMICAL DIAPHRAGM SEALS 

A. Diaphragm seals shall be provided for isolation of pressure gauges, switches and 

transmitters attached to systems containing chemical solutions or corrosive fluids. As a 

minimum, seals shall be of all 316 stainless steel construction. In general, diaphragms 

shall be 316L stainless steel for operating pressures at or above 15 psi and elastomers 

for operating pressures below 15 psi. However, all components shall be non-reactive 

with the process fluid in all cases. Refer to the Process Control System Instrument Lists 

for specific materials requirements.  

B. Seal shall have fill connection, 1/4-inch NPT valved flush port and capable of 

disassembly without loss of filler fluid. Where specified, diaphragm seals shall comply 

with the above requirements and shall be provided with 316 SS factory filled capillaries.  

C. Seals shall be Helicoid Type 100 HA, Mansfield & Green, Ashcroft, or equal. 

2.04 1.01       ISOLATING RING SEALS 

A. For solids bearing fluids, line pressure shall be sensed by a flexible cylinder lining and 

transmitted via a captive sensing liquid to the associated pressure sensing instrument(s).  

1. Full Line Size Isolating Ring Seals 

a. Where indicated, the sensor body shall be full line size wafer design.  

b. Full line size isolating ring seals shall have 316 stainless steel housing and 

assembly flanges and Buna N flexible cylinder lining for in line mounting. The 

wafer shall have through-bolt holes or centerline gauge for positive 

alignment with the associated flanged piping. Gauge or readout shall be 

oriented for viewing. 

c. The captive liquid chamber and associated instrument(s) shall be furnished 

with threaded drain tap and plug. Manufacturer shall furnish seals with a 

quick-disconnect-type fitting for field disassembly and reassembly; however, 

seal and instruments shall be factory assembled prior to arriving at the job 

site. 
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d. Isolating ring seals shall be RED Valve Series 40, Ronningen Petter Iso 

Ring, Moyno RKL Series W, Onyx Isolator Ring, or equal. 

2. Tapped Isolating Ring Seals 

a. Where indicated, pressure shall be sensed via a minimum 1-1/2" diameter 

spool type isolating ring seal mounted on a 1-1/2" pipe nipple at 90 degrees 

from the process piping.  

b. An isolation ball valve shall be provided between the process piping and the 

ring seal, and a cleanout ball valve shall be provided between the ring seal 

and the atmosphere. The factory assembled and filled pressure instrument 

shall be back or side mounted to the ring seal such that the gauge or readout 

may be viewed normally.  

c. Tapped isolating ring seals for solids service shall be Red Valve Series 

42/742, Ronningen Petter Iso Spool, Onyx Isolator Ring, or equal.  

2.05 FILLING MEDIUM: 

A. The filling medium between instruments, isolating ring seals and diaphragm seals shall 

be a liquid suitable for operation in an ambient temperature ranging from -10 degrees F 

to +150 degrees F.  

B. The filling medium shall be silicone unless oxidizing agents, such as sodium 

hypochlorite, are present, then halocarbon shall be used. 

2.06 TAMPER EVIDENT PAINT 

A. Piping and screwed/bolted connections of instrumentation containing the filling medium 

shall be marked with a small continuous tick mark of tamper evident paint over each 

piping/instrument joint. Tamper evident paint shall be applied prior to instrument 

assemblies arriving on the job site. Disturbance of the joint shall break the paint. 

B. Instrument assemblies with broken paint or missing paint shall not be accepted and shall 

be repaired or replaced at no additional cost to the Owner. Paint shall be Dykem Cross-

Check or equal. 

2.07 ISOLATION VALVES 

A. Isolation valves shall be 1/2 inch diameter ball valves, unless otherwise indicated, with a 

Type 316 stainless steel body, Type 316 stainless steel ball. Where 316 stainless steel 

is not compatible with the process fluid, materials of construction shall be suitable for the 

associated process fluid (e.g., PVC for chemical service). 
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2.08 ALARM ANNUNCIATION DEVICE 

A. Sirens:  

1. For Class I, Division 2 areas and non-hazardous areas: 

a. Provide NEMA 4X and Class I, Division 2 rated alarm horn capable of 32 

selectable warning tones. Coordinate tone selection with Owner. Volume 

shall be field adjustable between 0 and 114 dBA measured at 10 feet. 

b. Alarm horn shall be the SelecTone 302GCX series with UTM tone module as 

manufactured by Federal Signal Corporation. 

2. For Class I, Division 1 areas: 

a. Provide NEMA 4X and Class I, Division 1 rated alarm horn capable of 32 

selectable warning tones. Coordinate tone selection with Owner. Volume 

shall be field adjustable between 0 and 114 dBA measured at 10 feet. 

b. Alarm horn shall be the SelecTone 302X series with UTM tone module as 

manufactured by Federal Signal Corporation. 

B. Strobe Lights: 

1. Strobes located within the same room, or otherwise visible from any shared frame 

of view, shall be synchronized per the requirements of NFPA 72. Strobes shall by 

synchronized by the strobe manufacturer’s synchronization module. Strobe circuits 

shall not exceed the continuous duty current rating of the synchronization module. 

Synchronization module shall be Federal Signal Model SSM, Edwards Signaling 

Model EG1M-RM, or equal. 

2. For Class I, Division 2 areas and non-hazardous areas: 

a. Provide red strobe status indicator. Unit shall be rated NEMA 4X and Factory 

Mutual approved for a Class I, Division 2, Group D area. Unit shall contain a 

durable polycarbonate housing and be surface mount. Unit shall be UL 

listed. Strobe shall be powered from 24VDC.  

b. Alarm strobe shall be Federal Signal Model 225XST, Edwards Signaling 

Model 116DEGEX-FJ, or equal.  

3. For Class I, Division 1 areas: 

a. Provide red explosion proof dome covered strobe unit rated NEMA 4X and 

Factory Mutual certified for a Class I, Division 1, Group D area. Unit shall be 

UL listed. Strobe shall be powered from 24VDC.  
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b. Alarm strobe shall be Federal Signal Model 27XST, Edwards Signaling 

Model 116DEGEX-FJ, or equal. Compatible mounting hardware by the 

strobe manufacturer shall be furnished. 

4. Lens color shall be as indicated on the Drawings or index.  

PART 3 – EXECUTION 

3.01 REQUIREMENTS 

A. Refer to Section 40 70 00 – Instrumentation for Process Systems. 

END OF SECTION
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SECTION 41 22 00 

CRANES AND HOISTS 

PART 1 – GENERAL 

1.01 THE REQUIREMENT 

A. The Contractor shall furnish, install and make fully operational the crane and hoist 

systems in the locations and conditions of service, as shown on the Drawings and as 

specified in the Crane and Hoist Schedule provided herein.  

B. Equipment shall be provided in accordance with the requirements of Section 46 00 00 – 

Equipment General Provisions.  

C. All equipment supplied under this Specification shall comply in all respects with the 

provisions of the Occupational Safety and Health Act of 1970, including all standards 

promulgated under the authority of such Act, and shall also meet all applicable industrial 

codes in the Commonwealth of Massachusetts. 

D. The manufacturer and ultimately the Contractor shall be totally responsible for structural 

design of the crane and hoist systems, for the compatibility of all equipment, and for 

verification of required operating clearances.  

E. All parts of the mechanism furnished shall be amply designed and constructed for the 

maximum stresses occurring during fabrication, erection and continuous operation. All 

equipment specified herein shall be designed for the Crane Manufacturer's Association 

of America Duty Classification as specified herein. 

F. If the Contractor elects to utilize the crane and hoist equipment in any way during the 

erection of piping and installation of equipment, they shall notify the Owner in writing and 

shall provide for an inspection by the equipment manufacturer and take any steps 

necessary to return the equipment to "as new" condition. They shall also obtain 

recertification by the manufacturer and reinstate all warranties and guarantees. 

1.02 CAPACITY AND DESIGN LOADS 

A. All design loads shall meet CMAA requirements. The design load for stress calculations 

and deflection shall be based upon the requirements of CMAA and include Vertical 

Inertia Forces (VIF), Deal Load Factor (DLF), Hoist Load Factor (HLF), and Inertia 

Forces from Drives (IFD). Operating Wind Load shall be in accordance with Governing 

Building Code on areas exposed to wind. 

B. The rated load capacity of each crane shall be clearly labeled on each crane using a 

label size easily read from the floor level and/or loading position. 
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1.03 CRANE AND HOIST SCHEDULES 

Location 
Dewatering 

Building 

Treatment 

Building 

Treatment Building 

(485 Level) 

Treatment Building 

Filter Aid Polymer 

Room 

Dewatering Building 

Dewatering Polymer 

Room 

General      

Indoor / Outdoor Indoor Indoor Indoor Indoor Indoor 

Capacity, tons 10 5 2 0.25 0.25 

Operating Floor 

Elevation(s) 
484.50 457.00 and 466.50 485.00 466.50 464.5 

Crane      

Crane Type Bridge Crane Monorail Monorail Manual Chain Hoist Manual Chain Hoist 

Configuration 
Top Running, 

Double Girder  
Curved Straight Lifting Eye Mount Lifting Eye Mount 

CMAA Duty 

Classification 
Class A N/A N/A N/A N/A 

Span, ft 39 54 16 N/A N/A 

Runway, ft 66 N/A N/A N/A N/A 

Crane Wheelbase, ft N/A N/A N/A N/A N/A 

 Max Crane 

Speed, fpm 
130 N/A N/A N/A N/A 

Trolley Hoist      

Trolley Type Motorized  Motorized Motorized N/A N/A 

Hoist Type Electric Wire Rope  Electric Wire Rope Electric Wire Rope Manual Manual 

ASME Duty 

Classification 
Class H1 Class H3 Class H3 Class H1 Class H1 

Control System 
Wireless/radio 

controller  

Wireless/radio 

controller 

Wireless/radio 

controller 
N/A N/A 

Hoist Travel East/West North/South North/South N/A N/A 

Bridge Travel North/South N/A N/A N/A N/A 

Hoist Mounting Underhung N/A N/A N/A N/A 
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Location 
Dewatering 

Building 

Treatment 

Building 

Treatment Building 

(485 Level) 

Treatment Building 

Filter Aid Polymer 

Room 

Dewatering Building 

Dewatering Polymer 

Room 

Hook Elevation      

High Point 506.00 479.00 494.50 481.5 479.5 

Low Point 450.00 457.00 466.50 461.5 459.50 

Hook End Approach, 

in 
24 24 24 N/A N/A 

Operating Speeds      

Trolley Speed, fpm 98 60 and 20 20 N/A N/A 

Hoist Speed(s), fpm 24 and 3.9 15 and 7 22 and 7 N/A N/A 

 

 

 

  

Location Treatment Building  

Filter Water Weir 

Box 

Waste Washwater 

Tank – Pumps  

Waste Washwater 

Tank – Pumps 

Centrate 

Tank/Residuals 

Tank 

Centrate Tank/Residuals Tank 

General      

Indoor / Outdoor Indoor Outdoor Outdoor Outdoor Outdoor 

Capacity, tons 0.75 0.2 (minimum) 1.2 0.2 (minimum) 0.5 

Operating Floor 

Elevation(s) 
471.00 464.00 464.00 484.10 484.10 

Crane      

Crane Type 
Davit Crane 

(Portable) 

Davit Crane 

(Stationary) – Fall 

Protection Only 

Davit Crane 

(Stationary) – 

Equipment Only 

Davit Crane 

(Portable) – Fall 

Protection Only  

Davit Crane (Portable) – Equipment Only 

Number of Davit 

Arm/Masts 
See note 2 below 2 2 1 See note 2 below 

Number of Davit 

Bases 
1 2 2 1 5 

Configuration 
Permanent Flush 

Mounted Base 

Permanent Flush 

Mounted Base 

Permanent Pedestal 

Base 

Temporary 

Freestanding Base  
Permanent Pedestal Base 

CMAA Duty 

Classification 
N/A N/A N/A N/A N/A 
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Location Treatment Building  

Filter Water Weir 

Box 

Waste Washwater 

Tank – Pumps  

Waste Washwater 

Tank – Pumps 

Centrate 

Tank/Residuals 

Tank 

Centrate Tank/Residuals Tank 

Span, ft 3.5 3.5 6 3.5 4 

Runway, ft N/A N/A N/A N/A N/A 

Crane Wheelbase, ft N/A N/A N/A N/A N/A 

 Max Crane 

Speed, fpm 
N/A N/A N/A N/A N/A 

Trolley Hoist      

Trolley Type N/A N/A N/A N/A N/A 

Hoist Type Manual Manual Manual Manual Manual 

ASME Duty 

Classification 
Class H1 Class H1 Class H1 Class H1 Class H1 

Control System N/A N/A N/A N/A N/A 

Hoist Travel N/A N/A N/A N/A N/A 

Bridge Travel N/A N/A N/A N/A N/A 

Hoist Mounting N/A N/A N/A N/A N/A 

Hook Elevation      

High Point 477.50 474.00 474.00 489.10 489.10 

Low Point 446.00 423.33 423.33 447.50 447.50 

Hook End Approach, 

in 
N/A N/A N/A N/A N/A 

Operating Speeds      

Trolley Speed, fpm N/A N/A N/A N/A N/A 

Hoist Speed(s), fpm N/A N/A N/A N/A N/A 

      

    1. All elevations and lengths are approximate. All equipment shall be installed as shown on the Drawings. 
    2. One portable davit arm/mast to be provided all applications with this note. Permanent base pedestals to be provided as indicated on the contract drawings. 

3. The capacity for cranes must be provided at the maximum span and both maximum and minimum hook height. 
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1.04 REFERENCE SPECIFICATIONS, CODES, AND STANDARDS 

A. Without limiting the generality of other requirements of the Specifications, all work herein 

shall conform to the applicable requirements of the following documents. All referenced 

Specifications, codes and standards refer to the most current issue available at the time 

of the Bid. 

1. CMAA – Crane Manufacturers Association of America 

2. AISC – “Manual of Steel Construction” 

3. ASTM A48 – Standard Specifications for Gray Iron Castings 

4. ANSI B30.11 – Safety Code for Underhung Cranes and Monorail Systems 

5. ANSI B30.16 – Safety Code for Overhead Hoists 

6. ANSI Z359.1 – Safety Requirements for Personal Fall Arrest Systems, Sub 

systems and Components 

7. MMA MH27.1 – Monorail Manufacturers Association 

8. OSHA 1910 140 – Personal Protective Equipment 

9. OSHA 1910-179 – Occupation Safety and Health Administration 

10. OSHA 1926.502 – Fall Protection 

1.05 SUBMITTALS 

A. The following items shall be submitted in accordance with, or in addition to the submittal 

requirements specified in Section 01 33 00 – Submittal Procedures, Section 01 78 23 – 

Operation and Maintenance Data, Section 01 79 00 – Instruction of Owner’s Personnel 

and Section 46 00 00 – Equipment General Provisions: 

1. Shop Drawings 

2. O&M Manuals 

3. Training Lesson Plans  

4. Certification that the systems have been designed to resist all loads implied herein 

and loadings stipulated in the applicable building codes of the 

State/Commonwealth in which the project is located. The Certification shall also 

state that the design has been performed and signed and sealed by a Professional 

Engineer registered in the Commonwealth of Massachusetts. 
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B. Certification that the equipment has been field tested and passed. 

C. Details and design calculations shall be submitted, signed, and sealed by a Professional 

Engineer registered in the Commonwealth of Massachusetts for any of the following 

components furnished by the Manufacturer: 

1. Runway beams. 

2. Monorail patented track. 

3. Monorail suspension systems. 

4. End stops and connections. 

D. Complete layout drawings of entire bridge crane / monorail systems verifying entire 

access envelope of system, both vertically and horizontally at all levels of travel access 

including floor plans, equipment locations, access doors, etc. Hook extents including 

maximum and minimum elevations and all clearances shall be defined on drawings for 

proposed system.  

1.06 WARRANTY AND GUARANTEE 

A. Warranty and Guarantee shall be as specified in Section 46 00 00 – Equipment General 

Provisions with the exception that the warranty period shall be for two (2) years from 

startup. 

PART 2 – PRODUCTS 

2.01 ACCEPTABLE MANUFACTURERS 

A. The equipment covered by these Specifications are intended to be standard equipment 

of proven reliability and as manufactured by reputable manufacturers having experience 

in the production of such equipment. 

2.02 GENERAL 

A. The crane system shall be constructed of structural steel, in accordance with current 

AISC (American Institute of Steel Construction) and ASTM (American Society for Testing 

and Materials) specifications. Minimum grade of structural steel shall be A-36. 

B. All crane components shall be new and come from reputable brands having domestic 

operations in existence for a minimum of 10 years. 

C. All crane components will have properly finished ends and surfaces. Structural sections 

shall be saw cut producing clean ends dressed to eliminate sharp edges. Torch cuts with 
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uneven edges will not be acceptable. Surfaces must be free of mill scale, rust, and 

debris properly prepared prior to coating. 

D. Welding shall follow the current recommended practices of the AWS (American Welding 

Society) D14.1 specifications. 

E. Moving members of the crane shall be separated by a clearance of at least 3 inches 

vertically from any overhead obstruction, and 2 inches horizontally from any lateral 

obstruction. 

2.03 BRIDGE CRANES 

A. Bridge cranes shall be manufactured by Cordell, Demag, Mass Crane and Hoist, or 

approved equal.  

B. Bridge cranes shall be top running, double girder type, traveling bridge cranes with 

motorized bridges as shown on the Drawings and as specified in the Crane and Hoist 

Schedule.   

C. The runway rails shall be straight, parallel, level and at the same elevation. This 

distance, center to center, and the elevation shall be within the tolerances given in Table 

1.4.1-1 from the CMAA for structural cranes, and in accordance with MH27.1 for 

patented track cranes and monorails.  

D. Cranes shall be designed with a minimum safety factor of 5 to 1 in relation to the 

ultimate strength of the materials and a minimum resistance to permanent deformation 

of any of its parts of 3 to 1 in relation to the yield point of the materials, whichever of the 

two conditions will set the minimum. 

E. Runways shall be designed by the Structural Engineer as indicated on the Structural 

Drawings to support and carry the end trucks of the bridge crane. Track supports, 

clamps, stops, couplings, and other items required for a complete installation shall be 

supplied and installed by the Contractor. Runways shall be suitably supported to 

withstand loading and impact shocks incurred under normal operation conditions. ASCE 

standard rails shall be sized per the CMAA specifications and secured by hook bolts or 

other approved mechanical means to top member of each runway to provide a track for 

the end trucks of top running cranes. Standard rolled beams or beams with channel caps 

shall provide a track for end trucks of underhung cranes. All beams shall be furnished 

with splices and end stops and shall be designed for spans, as shown on the Drawings. 

Provisions shall be made for connection of beams to support locations designated on 

Drawings. 

 

F. Bridge crane girder(s) shall be an Ibeam, wide flange, or box girder of proper size, 

designed to hold the rated load and in accordance with CMAA Specifications for 

standard structural shapes. Bridge beam shall be a select structural member and shall 

provide level and straight tread surfaces for the trolley hoist. The bridge beam shall be 
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braced and welded to maintain squareness with end trucks. End trucks for top running 

cranes shall be designed to run on the top of the ASCE standard runway rails. The end 

trucks shall be so designed that in the event of a wheel axle or wheel failure the drop of 

the load would be limited to 1inch. End trucks shall be equipped with sweeps which 

extend below the top of runway rails and project in front of the crane wheels. Top-

running crane wheels shall be doubleflange alloy steel and have tread surfaces 

hardened to minimum 375 Brinell. Class C end truck design shall be of a fixed axle, pin 

and taper design with double-row ball bearings and flat or tapered wheel treads. Class D 

end truck wheels shall revolve on tapered roller bearings capable of carrying radial and 

axial thrust loads. One (1) wheel in each end truck shall be provided with a helical gear 

motor reducer for connection to the dual motor drive. Rated capacity of bridge crane 

shall be painted with stencil in black on the hoist, crane girders, and runway beam.  

G. Crane drive shall be of the dual drive type incorporating two (2) squirrel cage motors with 

variable frequency control with 2-step in. The dual drive motors shall provide 

synchronous drive to both end trucks for all possible trolley, hoist, and load positions. 

The motor gear heads shall be fully enclosed and oil lubricated. The motor and gear 

reduction shafts shall be supported by permanently lubricated ball or roller bearings. All 

bearings in the crane wheels and gear reduction shafts shall be designed for a B10 life 

of 5,000 hours, minimum. The crane drives shall each include an integrally mounted 

electrically released disk brake. 

2.04 MONORAILS 

A. Monorail shall be manufactured by TC/American Monorail, Louden division of ACCO, 

Cleveland Tramrail division of Gorbel, Tram Beam, or approved equal.  

B. Unless otherwise indicated on the Drawings, monorail shall be patented track consisting 

of a top flange, web and hardened 3.25" or 3.33" bottom operation flange. Structural 

steel monorail tracks are acceptable for straight runs without switches or curves. All rails 

shall be furnished with splices and end stops and shall be designed for spans, thermal 

expansion and contraction and turning radii as shown on the Drawings. Unless 

otherwise shown on the Drawings provisions shall be made for connection of monorail 

suspension system to support locations designated on Drawings. The suspension 

system shall provide support and bracing of all live, dead, and impact loads.  

C. Rated capacity of monorail shall be painted with stencil in black on both the hoist and the 

monorail beam. 

2.05 TROLLEY HOISTS 

A. Trolley hoists shall be as manufactured by ACCO Industries, Electrolift, Yale, or 

approved equal. 

B. All load carrying parts shall be of steel. Hoist fames shall be galvanized steel. Wheels 

shall be stainless steel with hardened treads. Wheels and axles shall be equipped with 

antifriction bearings which are permanently sealed and lubricated. The gear head of the 
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motor shall have an alloy steel, heat-treated gear train operating in a fully enclosed oil 

bath. The gear shaft shall have precision, oil lubricated ball bearings. Where monorail 

track as specified or shown on the Drawings is curved, trolleys shall be the swivel-type 

to negotiate curved sections. 

1. Electrically operated trolleys shall include a gear-motor with solid-state soft rever 

with adjustable time and torque, and electric brake.   

C. The hoist drive shall be of the close-headroom, cross-mounted type and shall include a 

geared train with inherent braking characteristics or mechanical load brake, hook, 

stainless steel wire rope, and stainless steel drum. Rated capacity shall be stamped on 

the hoist frame. The frame shall be oil-tight, of steel construction, with no part of the load 

carried by assembly bolts. Gearing shall be machine cut and heat-treated, and shall 

operate in an oil bath. No gears shall be cantilever mounted. Shafting shall be ground 

and polished and all bearings shall be of the antifriction type. Grease fittings and oil 

reservoir shall be readily accessible. The drum shall be of the large diameter, guarded, 

flanged type with machine cut grooves to accommodate the hoist cable without 

overwrapping. Right- and left-hand drum grooving shall be utilized in close-headroom, 

double-reeved, cross-mounted hoist applications to provide a true vertical lift. The wire 

ropes shall be of the preformed extra flexible type, have a safety factor of at least five, 

and be anchored to the hoist drum. The load block shall be of the safety type with 

guarded sheaves and forged swiveled hooks. Hooks shall open slowly when subjected 

to heavy overloads. 

1. Electrically driven hoists shall include a two (2) speed, direct coupled motor, 

electrical controls, and solenoid brake. The solenoid brake shall be spring set with 

magnetic release operated by and interlocked with the electrical control 

equipment. Either a worm gear drive with an inherent load brake or a mechanical 

load brake designed in accordance with the Hoist Manufacturer's Institute 

standards shall be provided for controlling the speed when lowering, and for 

holding maximum hook load for any load up to capacity. Stressed parts shall be of 

cast or forged steel. In the event of a power failure the braking system shall 

automatically lock the piece of equipment being lifted to prevent further movement. 

Hoists shall also include either a clutch-type or electric-type overload cut-off device 

to protect hoist from an overload condition. 

D. Rated capacity of trolley hoists shall be painted in black with stencil on the trolley hoist. 

2.06 DAVIT ARM ASSEMBLY (FALL PROTECTION) 

A. Davit Arm assembly (fall protection) shall be manufactured by the following: 

1. 3M Corp., 

2. Honeywell, 

3. Falltech, 
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4. Or approved equal. 

B. General: 

1. Lifting davits shall be of ASTM A276 Type 304 stainless steel construction and 

provided for the applications shown in the schedule above. The lifting davits shall 

be coordinated with the weight, dimensions of procured equipment, and 

constructed layout. The davit shall be capable of lifting the equipment at such 

height, so it clears any installed obstacles such as handrail. Hoist sockets for 

mounting the davit on the platform shall be provided per the schedule above. 

2. Where the total assembled weight of a portable davit is greater than 50 lbs., the 

davit shall be able to be disassembled and transported between applications in 

multiple pieces. 

3. Davit arm assembly shall be installed to provide a secure fall arrest anchor point 

and retrieval when entering a confined space or tank.  

4. Design requirements shall be as specified in the schedule located in Article 1.03 of 

this Section. 

5. The equipment davit crane shall be compatible with either flush-mounted type 

davit base or portable-freestanding type davit base.  

6. The minimum height of the boom shall be 50-inches above the operating floor. 

Base extension shall be provided to meet the minimum height requirement. 

7. The hook shall be adjustable and shall meet the range as specified in Article 1.03 

of this Section. 

C. Davit Arm: 

1. The davit arm shall be equipped with a geared winch that provides lowering and 

raising capabilities with braking systems enclosed in a sealed housing.  

2. Provide self-retracting lifeline (SRL) with built-in emergency retrieval winch.  

3. Winch and SRL shall be as recommended by davit arm assembly manufacturer. 

4. The davit arm shall have quick release mounting brackets for winch and SRL. 

5. Provide fall arrest anchorage point rated to 5,000 lbs.  

6. The mast of the davit arm shall be adjustable and capable of a 33-inch offset. The 

davit arm assembly shall be portable allowing it to be moved from one channel to 

another.  

D. Winches: 
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1. The geared winch with a minimum lifting capacity of 350 lbs. The SRL shall have a 

minimum weight capacity of 310 lbs. Winch and SRL shall have a minimum of 50 ft 

long stainless steel cable.  

2. Winch shall be located such that they may be operated above and behind the 

guardrail installed around the confined space or tank opening.  The mast shall be 

tall enough so that the top of the mast arm is at least 60-inches above the finished 

floor elevation.  

3. The SRL shall stop falls within 2-feet, have a shock absorption capability to 

minimize injuries and allow personnel to raise or lower loads at an average speed 

of 10 to 30 feet per minute in an emergency.  

E. Davit Base: 

1. Fixed, flush mounted, stainless steel bases shall be provided as indicated at the 

Waste Washwater Tanks on the Contract Drawings. 

2. The flush mounted base shall be located as indicated on the Contract Drawings 

and shall be suitable for installation in existing concrete. Anchors shall be 

designed and installed by the Contractor. 

3. The Davit base shall have a roller bearing to allow for ease of rotation when under 

load. 

4. Davit base shall be provided with base cap with lanyard to keep water and debris 

out when the crane is removed.  

5. Portable, free-standing, stainless steel base shall be provided for Fall Protection 

(only) usage on Residuals Storage / Centrate Holding Tanks. 

a. The minimum width of the portable-freestanding base shall be 70-inches  

F. Davit arm and winches shall be furnished in separate carrying bags. 

G. Davit arm and winches shall be stored indoors when not in use. 

H. All equipment described herein shall meet the federal and state occupational safety and 

hazard standards and consensus standards (ANSI) for fall protection and material 

handling.  

I. The Davit Arm Assembly shall be labeled with a stainless steel identification plate. 

1. Identification plate shall include essential information, including but not limited to: 

a. Manufacturer’s Name 

b. Model number and Serial # 
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c. Capacity rating at each position. 

d. Relevant OSHA certifications  

e. Sign stating, “Usage for Fall Protection during Worker Entry into Confined 

Space Only) 

2.07 DAVIT CRANE (EQUIPMENT) 

A. Davit Crane (Equipment) shall be manufactured by the following: 

1. Thern Winches and Cranes, 

2. OZ Lifting Products 

3. Columbia Winches and Hoists  

4. Or approved equal. 

B. General: 

1. Lifting davits shall be of ASTM A276 Type 304 stainless steel construction and 

provided for the applications shown in the schedule above. The lifting davits shall 

be coordinated with the weight, dimensions of procured equipment, and 

constructed layout. The davit shall be capable of lifting the equipment at such 

height, so it clears any installed obstacles such as handrail. Hoist sockets for 

mounting the davit on the platform shall be provided per the schedule above. 

2. Where the total assembled weight of a portable davit is greater than 50 lbs., the 

davit shall be able to be disassembled and transported between applications in 

multiple pieces. 

3. Design requirements shall be as specified in the schedule located in Article 1.03 of 

this Section. 

4. Davit crane shall be Type 316 stainless steel construction.  

5. The equipment davit crane shall be compatible with either pedestal type davit base 

or portable-freestanding type davit base.  

6. The hook shall be adjustable and shall meet the range as specified in Article 1.03 

of this Section. 

7. The minimum height of the boom shall be 50-inches above the operating floor. 

Base extension shall be provided to meet the minimum height requirement. 

C. Davit Base: 
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1. Provide pedestal bases as shown on the Contract Drawings.  

2. The Davit base shall be Type 316 stainless steel construction. Anchors shall be 

designed and installed by the Contractor. 

3. The Davit base shall have a roller bearing to allow for ease of rotation when under 

load. 

4. Davit base shall be provided with base cap with lanyard to keep water and debris 

out when the crane is removed.  

D. Manual Winch: 

1. Provide One (1) Type 316 stainless steel spur gear manual winch shall be 

provided with the equipment davit crane. 

2.  The winch shall be provided with a ¼ inch Type 316 stainless steel wire rope with 

swivel hook.  

E. The Equipment Davit Crane shall be labeled with a stainless steel identification plate. 

1. Identification plate shall include essential information, including but not limited to: 

a. Manufacturer’s Name 

b. Model number and Serial # 

c. Capacity rating at each position 

d. Sign stating, “Usage for Equipment Removal Only) 

F. All hardware, including anchor bolts, nuts, and washers shall be type 316 stainless steel.  

2.08 ELECTRICAL AND CONTROL REQUIREMENTS 

A. Electrical power wiring and connection to the electrical system not integral to the 

equipment shall be provided under Division 26 – Electrical.  

B. All electrical appurtenances furnished by the equipment manufacturer shall be rated for 

installation in classified areas where such areas are indicated on the Drawings or 

specified herein. 

C. All wiring between motor, limit switches and starters shall be short, compact and 

protected by rigid galvanized steel conduit or flexible steel neoprene jacketed cable. In 

corrosive areas rigid galvanized steel conduit shall be PVC coated. 
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D. The Electrical System providing power to the bridge crane drives, trolley drives, and 

hoists shall be either the insulated channel conductor type or the festoon type as 

specified herein. 

1. Insulated Channel Conductor Type: An insulated channel conductor shall be 

supplied along the bridge crane rails and girder or monorail where specified 

herein. The conductor shall be capable of carrying 100 amperes per pole, 3-phase, 

460V. The conductor shall be supported as recommended by the manufacturer. 

The conductor shall be "Saf-T-Bar" enclosed electrification as manufactured by 

Howell Corporation, Midland Ross, SAFPOWER as manufactured by Cleveland 

Tramrail, Duct-O-Bar, Magnetek, Conductix, or approved equal. The conductor 

channels shall be of stainless steel, flame retardant, amply double insulated. The 

system shall permit longitudinal movement of the housing and busways only to the 

extent to allow for expansion and contraction. An expansion joint section shall be 

provided as required for expansion and contraction and still maintain true 

alignment. Collectors shall be of the type required by the conductor manufacturer. 

2. Festoon Type: A track supported festoon system shall be supplied where specified 

herein and shall include trolleys with tandem wheels of a corrosion resistant 

material which shall provide suitable service with the track that is used. The 

trolleys shall have saddles for supporting the cables in equal loops not exceeding 

9'-0" of cable per loop. The track shall be stainless steel and supported at spans 

not exceeding 6'-0". The track shall be adequately supported with horizontal arms 

spanning to the festoon tow bar. The equipment manufacturer shall be fully 

responsible for the design and suitability of the festoon system. 

E. Starting equipment shall be integral with the crane drives and/or trolley hoist unit and 

shall be of the full voltage, magnetic-reversing type with three overload elements. 

Equipment shall be housed in an enclosure suitable to the conditions of service and as 

specified herein. 

F. Hoisting motors shall be a two speed motors. The trolley motors shall be a single speed 

squirrel cage induction motors NEMA Design "D". Motors shall be of the totally enclosed 

type designed for hoist service. The motor rating shall be on a 30 minute 55 C, duty 

cycle basis.  

G. Electrical/Control Requirements 

 

 Dewatering Building Treatment Building 

Area Classification Unclassified Unclassified 

NEMA Rating of Components NEMA 4X NEMA 4X 

Electrical System Insulated Channel Conductor Insulated Channel Conductor 

Control System Remote Remote 

Motors 

Rating 460V, 3 ph, 60 Hz 460V, 3 ph, 60 Hz 

Bridge Motor HP 3 N/A 
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 Dewatering Building Treatment Building 

Trolley Motor HP 0.5 0.5  

Hoist Motor HP  5 5 

Enclosure TEFC TEFC 

Insulation Class F Class F 

Inverter Duty No No 

Service Factor 1.15 1.15 

Space Heater Yes Yes 

Motor Winding Temperature Switches Yes Yes 

H. Limit switches shall be approved geared typed, positive in action, compact, oil proof and 

readily accessible. Solenoid brakes shall be disk type, spring set with magnetic release. 

Solenoids shall be totally enclosed, protected from oil and moisture, readily accessible 

for adjustment and maintenance and shall develop the required forces without 

overheating. 

I. All electrical and control components shall conform to the applicable standards of UL 

and NEMA, unless specified otherwise. International Electrotechnical Commission (IEC) 

standards are not recognized. Equipment designed, manufactured, and labeled in 

compliance with IEC standards is not acceptable.   

2.09 CONTROLS 

A. The Control System providing control of the bridge crane drives, trolley drives, and 

hoists shall be through wireless radio controls as specified herein. 

1. Radio controls for lift and travel shall be provided complete with transmitter, 

receiver, and mounting hardware, designed for both indoor and outdoor 

installations. Transmitter shall be battery powered, consisting of a NEMA 4 

gasketed, glass reinforced nylon enclosure with removable power key. Two speed 

control of the hoist drive shall be affected by two-step pushbuttons. A 110 VAC, 60 

Hz receiver shall be panel mounted with NEMA 4 sealing. LED lights shall be 

furnished with the receiver for visual diagnostic feedback. Radio frequency shall be 

microprocessor controlled with a range of no less than 300 feet. Radio controls 

shall be manufactured by Enrange, Telecrane, or equal. 

B. Control power shall be 120-volt, provided by a control power transformer within the 

starter units. One side of this transformer shall be grounded, the other side shall be 

connected via a fuse of adequate rating. 
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PART 3 – EXECUTION 

3.01 MANUFACTURER’S FIELD SERVICES 

A. The services of a qualified manufacturer's technical representative shall be provided in 

accordance with Section 46 00 00 – Equipment General Provisions and shall include the 

following site visits for each crane and hoist system: 

 

Service Number of Trips 
Number of 

Days/Trip 

Installation and Testing 1 1 

Startup and Training 1 1 

Services after Startup 1 1 

3.02 INSTALLATION 

A. All crane equipment shall be installed in accordance with the applicable sections of 

Division 05 – Metals, Division 26 – Electrical, and the manufacturer's instructions and 

recommendations.  

3.03 FIELD TESTS 

A. Field tests shall be conducted in accordance with Section 46 00 00 – Equipment General 

Provisions and the manufacturer's instructions and recommendations. Prior to initial use, 

all cranes shall be proof-tested at 125% of their rated load in accordance with all OSHA 

requirements.  

3.04 PAINTING 

A. The crane shall be painted ANSI safety yellow before shipment. Painting shall be in 

accordance with Specification Section 09 91 00 – Painting. 

B. A wire-brushing and/or solvent wipe shall be performed prior to painting to clean and 

remove debris, mill scale, dirt, and oils. 

C. At least one quart of matching color paint shall be shipped with each crane for field 

touch-ups. 

D. The crane shall be properly banded and skidded prior to shipment. Any paint damage, 

scratches, blemishes to the finish of the crane, caused by shipping, transportation via 

common carrier, etc., shall be repaired by the Contractor. 

E. Rated capacity of crane system shall be painted with stencil in black on all components 

of crane system as specified herein. 

END OF SECTION 
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SECTION 43 20 00 

PUMPS – GENERAL 

PART 1 – GENERAL 

1.01 THE REQUIREMENT 

A. Comply with the requirements of Section 46 00 00 – Equipment General Provisions.  

B. The pumps shall be provided complete with all accessories, special tools, spare parts, 

mountings, shims, sheaves, couplings, and other appurtenances as specified, and as 

may be required for a complete and operating installation.  

C. The provisions of this section shall apply to all pumps and pumping equipment specified 

except where specifically noted otherwise in the Contract Documents.  

D. All pumps provided under an individual specification section shall be by the same 

manufacturer unless otherwise indicated in the specification.  

E. All equipment for the pumps, including motors, cans and bases, shall be provided as a 

complete unit by the pump Manufacturer.  

F. The pump supplier shall have unit responsibility for coordinating the proper pump 

mounting system with the Contractor to ensure stable pump operation free from 

abnormal vibration. 

G. The pump supplier shall include, in his bid, time, labor, materials and tools required for 

installation assistance, testing and start-up with the Contractor. 

1.02 REFERENCE SPECIFICATIONS, CODES AND STANDARDS 

A. All equipment, materials, and installations shall conform to the requirements of the most 

recent editions with latest revisions, supplements, and amendments of the 

specifications, codes, and standards listed in Section 01 42 00 – References. 

B. Pumping system equipment, installation and testing shall be in accordance with the 

following applicable codes and standards. All standards shall be the latest version as of 

the date of project bidding. 

1. Hydraulic Institute 

a. ANSI/HI 3.1-3.5 Rotary Pumps for Nomenclature, Definitions, Application 

and Operation 

b. ANSI/HI 3.6 Rotary Pump Test 

0
1
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c. ANSI/HI 9.6.1 Rotodynamic Pumps – Guideline for NPSH Margin 

d. ANSI/HI 9.6.2 Rotodynamic Pumps for Assessment of Applied Nozzle Loads 

e. ANSI/HI 9.6.3 Rotodynamic Pumps – Guideline for Operating Regions 

f. ANSI/HI 9.6.4 Rotodynamic Pumps for Vibration Measurements and 

Allowable Values 

g. ANSI/HI 9.6.5 Rotodynamic Pumps Guideline for Condition Monitoring 

h. ANSI/HI 9.6.6 Rotodynamic Pumps for Pump Piping 

i. ANSI/HI 9.6.8 Rotodynamic Pumps -Guideline for Dynamics of Pumping 

Machinery 

j. ANSI/HI 9.8 Rotodynamic Pumps for Pump Intake Design 

k. ANSI/HI 11.6 Rotodynamic Submersible Pumps for Hydraulic Performance, 

Hydrostatic Pressure, Mechanical and Electrical Tests 

l. ANSI/HI 12.1-12.6 Rotodynamic Slurry Pump for Nomenclature, Definitions, 

Applications and Operation 

m. ANSI/HI 14.1-14.2 Rotodynamic Pumps for Nomenclature and Definitions 

n. ANSI/HI 14.3 Rotodynamic Pumps for Design and Application 

o. ANSI/HI 14.6 Rotodynamic Pumps for Hydraulic Performance Acceptance 

Tests 

2. American Society of Mechanical Engineers 

a. ANSI/ASME B73.1 Specifications for Horizontal End Suction Centrifugal 

Pumps for Chemical Process 

3. American Petroleum Institute 

a. ANSI/API Standard 610 Centrifugal Pumps for Petroleum, Petrochemical 

and Natural Gas Industries 

4. American Water Works Association 

a. ANSI/AWWA E103 Standard for Horizontal and Vertical Line-Shaft Pumps 

5. American Society for Testing and Materials 

a. A36 Specification for Structural Steel 
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b. A48 Specification for Gray Iron Castings 

c. A53 Specification for Pipe, Steel, Black and Hot-Dipped, Zinc-Coated, 

Welded and Seamless 

d. A148 Specification for Steel Castings, High Strength, for Structural Purposes 

e. A193 Specification for Alloy Steel and Stainless Steel Bolting Materials for 

High Temperature Service 

f. A276 Specification for Stainless Steel Hot/Cold-Finished Bars 

g. A322 Specification for Steel Bars, Alloy, Standard Grades 

h. A514 Specification for High Yield Strength, Quenched and Tempered alloy 

Steel Plate, Suitable for Welding 

i. A532 Specification for Abrasion-Resistant Cast Irons 

j. A536 Specification for Ductile Iron Castings 

k. A565 Specification for Martensitic Stainless Steel Bars 

l. A582 Specification for Free-Machining Stainless and Heat-Resisting Steel 

Bar, Hot-Rolled and Cold-Rolled  

m. A743 Specification for Castings, Iron-Chromium, Iron-Chromium-Nickel and 

Nickel-Base, Corrosion-Resistant for General Application 

n. B148 Specification for Aluminum-Bronze Sand Castings 

o. B584 Specification for Copper Alloy Sand Castings for General Application 

6. American National Standards Institute 

a. B16.1 Standard for Cast Iron Pipe Flanges and Flanged Fittings 

b. B16.5 Standard for Pipe Flanges and Flanged Fittings 

7. ANSI/NFPA 70 National Electric Code 

8. Society of Automotive Engineers SAE J404 Chemical Compositions of SAE Alloy 

Steels 

9. Standard, ISO 1940 – Mechanical Vibration – Balance quality requirements for 

rotors balance quality grade for rotors in a constant rigid state. 

C. Related contract specification sections: 
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1. Section 01 33 00 – Submittal Procedures 

2. Section 46 00 00 – Equipment General Provisions 

3. Division 15 – Mechanical 

4. Division 26 – Electrical 

5. Section 26 05 60 – Low Voltage Electric Motors 

6. Section 26 05 61 – Medium Voltage Electric Motors 

7. Division 17 – Instrumentation 

1.03 ACTION/INFORMATIONAL SUBMITTALS 

A. Product Data:  

1. Comply with Section 01 33 00 – Submittal Procedures.  

2. Fabrication information 

B. Provide submittals identified in Specification Section 46 00 00 – Equipment General 

Provisions in addition to the submittals identified herein and in addition to the submittals 

identified in the individual pumping specification sections. 

C. Shop Drawings shall include the following information in addition to the requirements of 

Section 01 33 00 – Submittal Procedures. 

1. Pump name, identification number and specification number.  

2. Performance characteristics and descriptive data, including but not limited to pump 

performance curves at rated speed and reduced speeds (if reduced speeds are 

specified). Pump performance data shall be provided for the proposed impeller 

diameter and for the maximum impeller diameter possible with the proposed 

pump. Curves shall indicate flow, head, impeller diameter, efficiency, brake 

horsepower, and NPSH required. Curves shall identify minimum continuous stable 

flow (minimum flow to avoid suction recirculation), preferred operating region 

(POR) and allowable operating region (AOR) per the latest version of ANSI/HI 

9.6.3. Performance curves submitted shall be for the entire pump assembly, 

including efficiency corrections and losses. Pump performance curves shall be 

submitted both in the form of performance data cut sheets and in tabular format. 

Tabular data shall include the following: 

a. Flow 

b. Pump Head 
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c. NPSH required 

d. Pump Efficiency 

e. A minimum of 10 data points shall define rotodynamic pump performance 

curves listed above. Performance curve data points shall include the 

following: 

1) best efficiency point 

2) all specified operating points 

3) preferred operating range minimum and maximum 

4) allowable operating range minimum and maximum 

5) shutoff condition  

6) runout.  

7) The remainder of the points shall be distributed evenly to clearly define 

the shape of each of the curves.  

8) Each data point shall be reported to a minimum of three (3) significant 

figures.  

9) The curve data shall align with the HI acceptance grade (1B, 2B, 1U, 

etc.) as specified in the individual pump specification and shall 

explicitly state the applicable tolerance band, as defined by the 

Hydraulic Institute Standards, associated with each value.  

3. Minimum submergence requirements shall be provided for vertically suspended 

pumps and submersible pumps. 

4. Detailed dimensional drawings and setting plans including but not limited to:  

a. General cutaway sections 

b. Materials 

c. Dimension of shaft projections 

d. Shaft and keyway dimensions 

e. Shaft diameter 

f. Shaft-impeller connection details 
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g. Dimension between bearings 

h. General dimensions of pump 

i. Suction head bolt orientation 

j. Anchor bolt locations  

k. Forces. 

l. Assembly views 

m. Provide weight of entire pump assembly, including motor and base weight of 

individual major subassemblies. Indicate the weight of each component, and 

total static and dynamic loads imparted by the equipment to the supporting 

structure. 

n. Impeller 

o. Drawings shall identify each component by tag number to which the catalog 

data and detail sheets pertain. 

5. Drive and motor data as required by Division 26 – Electrical.  Complete motor data 

shall include but not be limited to size, make, type and characteristics along with 

wiring diagrams. Where pump and motor speeds are to be regulated by variable 

speed drives, the CONTRACTOR shall coordinate, furnish and exchange all 

necessary requirements with the respective equipment manufacturers to ensure 

compatibility and shall submit pump, motor and variable speed drive shop 

drawings together as a complete system.  

6. Information on bearing types and bearing life. 

7. Gear box design and performance criteria and AGMA service factor. 

8. Equipment protective device details and connection diagrams.  

9. Details of shaft sealing system including seal/packing type, seal water control 

devices, and seal water piping schematic. 

10. Information on pump appurtenances including couplings, shaft guards, v-belt drive 

systems, etc. 

11. Submersible pump submittals shall also include: 

a. Product data sheets for power and control cables, length of cables and cable 

support system. 

b. Details on pump guide rail system and mounting requirements. 
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c. Minimum allowable pump submergence 

d. Details on submersible pump’s retrieval system.  

12. Any additional information required to demonstrate compliance with the 

specifications. 

D. Results of structural, lateral, and torsional dynamic analyses as required herein and in 

the individual specification sections. 

E. Shipment, Delivery, Handling and Storage instructions.  

F. Installation instructions. 

G. Manufacturers literature and brochures 

H. Lubrication Information: Complete lubrication instructions and lubricant schedule, 

including manufacturer’s recommended lubricant. All lubricants shall be food grade, NSF 

61 approved. Schedule shall include frequency of lubricant application, type of lubricant, 

and instructions regarding lubricant application. 

I. Materials of construction and associated specifications (such as AISI, ASTM, SAE, etc.), 

including grade and type. 

J. Coatings: Coating system data and description of coating system, surface preparation 

and shop painting, including certification that the shop paint is compatible with the finish 

paint. 

1.04 CLOSEOUT SUBMITTALS 

A. Submit warranty documentation in compliance with: 

1. Section 01 33 00 – Submittal Procedures 

2. Section 01 61 00 – Product Requirements and Options  

3. Section 01 75 00 – Checkout and Startup Procedures 

1.05 MAINTENANCE MATERIALS SUBMITTALS 

A. Operation and Maintenance (O&M) manuals shall be submitted in accordance with: 

1. Section 01 33 00 – Submittal Procedures 

2. Section 01 78 23 – Operation and Maintenance Data. 

B. Comply with Section 01 78 43 – Spare Parts and Extra Materials.  
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C. Comply with Section 01 79 00 – Instructions to Owner’s Personnel. 

D. Comply with Section 46 00 00 – Equipment General Provisions.  

1.06 QUALITY ASSURANCE SUBMITTALS 

A. Factory testing plan. 

B. Factory Test Results shall be submitted and approved prior to shipment of equipment. 

C. Field testing plan. 

D. Comply with Section 01 75 00 – Check Out and Start Up Procedures. 

E. Preliminary field test data. 

F. System field quality control testing  

G. Final field test data. 

H. Certified test reports 

I. Startup report including data substantiation of successful completion of 30-day 

operational demonstration performance data.  

1.07 GENERAL INFORMATION AND DESCRIPTION  

A. Comply with Section 46 00 00 – Equipment General Provisions. 

1.08 DYNAMIC ANALYSIS 

A. Dynamic analyses shall be performed to determine the potential for a critical natural 

frequency (lateral, torsional, or structural) occurring within the application’s operating 

speed range of the pumps. All dynamic analyses shall be performed in accordance with 

the latest edition of ANSI/HI 9.6.8 – Rotodynamic Pumps Guideline for Dynamics of 

Pumping Machinery.  

1. Types of analyses, level of analysis, and minimum frequency separation margins 

required for each pump service is indicated in the individual pump specification 

sections. If no specific dynamic analysis requirements are included in the 

individual pump specification section, the shop drawing submittal shall include a 

statement that no critical speeds fall within a range of 25% below to 25% above 

the pump operating speed range.  

2. The analyses shall identify natural frequencies (critical speeds) of the equipment 

and demonstrate that these natural frequencies are outside of the pump normal 

operating speed range and associated excitation frequencies by the specified 
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frequency separation margin. Excitation frequencies to be considered in the 

analyses shall include 1x running speed, 2x running speed, and vane pass 

frequency. Torsional analyses shall also consider 1x line frequency, 2x line 

frequency, and VFD excitations. Critical speed calculations provided shall include, 

but not be limited to, the first and second critical speed calculations.  

3. Pump operating speed range used in the dynamic analyses shall extend from the 

minimum to the maximum operating speeds required by the manufacturer to 

satisfy the full range of the specified pump operating conditions. 

B. Where Level 1 analyses are required in the individual pump specifications, the 

manufacturer shall perform the following:  

1. Lateral analysis shall include standard calculations using established equations to 

calculate a value for the first transverse (lateral) critical speed of the rotor.  

2. Torsional analysis shall include standard calculations using established equations 

to calculate a value for the torsional critical speed of the pump/motor rotor system. 

3. Structural analysis for vertically suspended (VS), vertically mounted overhung 

(OH), and vertically mounted between bearing (BB) type pumps shall include 

calculation of the structural reed critical frequency (RCF) of the vertical 

pump/motor structure.  

C. Where Level 2/3 analyses are required in the individual pump specifications, the 

following analyses shall be performed by a qualified third party such as Mechanical 

Solutions, Inc of Whippany, NJ or Engineering Dynamics Inc of San Antonio, TX. or by a 

qualified specialist employed by the manufacturer with demonstrated experience in 

these types of analyses on at least 20 similar projects. 

1. Lateral Analysis for VS Type Pumps: The pump shall be subject to a first dry 

critical speed analysis. If natural frequencies fall within the specified separation 

margins, and if reasonable modifications cannot adequately shift the natural 

frequencies outside of the separation margins, then the pump rotor and the 

surrounding structure shall also be subject to a lateral forced response analysis, 

and this shall be performed as a combined structural analysis. The lateral forced 

response analysis shall demonstrate that the pump will function properly over the 

entire speed range and shall comply with the vibration acceptance criteria as per 

ANSI/HI 9.6.4 Rotodynamic Pumps for Vibration Measurements and Allowable 

Values. Where required by the individual pump specifications. 

2. Lateral Analysis for OH & BB Type Pumps: The pump, motor, and shafting shall be 

subject to an undamped natural frequency analysis as a minimum. For pumps with 

hydrodynamic bearings, a damped natural frequency analysis shall be performed. 

If natural frequencies fall within the specified separation margins, and if reasonable 

modifications cannot adequately shift the natural frequencies outside of the 

separation margins, then a forced damped response analysis shall be performed 
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to demonstrate that the pump will function properly across the full operating speed 

range.  

3. Torsional Analysis: An undamped torsional natural frequency analysis shall be 

performed for the entire motor-coupling-shaft drive drain. If natural frequencies fall 

within the specified separation margins, and if reasonable modifications cannot 

adequately shift the natural frequencies outside of the separation margins, then a 

torsional forced damped response analysis shall be performed to demonstrate 

compliance with the specified vibration acceptance criteria and shall demonstrate 

that infinite service life shall be achieved.  

4. Structural Analysis for horizontally mounted OH and BB type pumps: The pump 

and supporting structure (baseplate) in combination shall be subject to a shaft-end 

deflection analysis (static structural finite element analysis, FEA). The pump and 

supporting structure (baseplate) in combination shall also be subject to a natural 

frequency analysis (modal FEA). The analysis shall include piping to first pipe 

support or expansion joint, including water mass. If the pump is located on 

concrete pedestal or an elevated slab, the analysis shall include the nearby 

foundation in accordance with ANSI/HI 9.6.8 if indicated in the individual pump 

specification sections. Any concrete foundation features included in the analysis 

shall be based on a final design for these items based on the equipment provided. 

If natural frequencies fall within the specified separation margins, and if reasonable 

modifications cannot adequately shift the natural frequencies outside of the 

separation margins, then the pump and supporting structure in combination shall 

be subject to a forced response analysis. The forced response analysis of the 

structure shall demonstrate compliance with the vibration acceptance criteria as 

per ANSI/HI 9.6.4 Rotodynamic Pumps for Vibration Measurements and Allowable 

Values. 

5. Structural Analysis for VS type pumps and vertically mounted OH and BB type 

pumps: The combined pump/motor/baseplate structural system (including the 

pump column and bowl assembly and piping out to the first pipe restraint or 

expansion joint including water mass), shall be subject to a natural frequency 

analysis (modal FEA). Analysis shall consider the motor RCF tolerance stated by 

the motor manufacturer (or at least 10%, unless RCF has been verified by test) 

when determining compliance with specified separation margin. If required by the 

individual pump specifications, the analysis shall include concrete supports and 

adjacent elevated slab, in accordance with ANSI/HI 9.6.8. Any concrete foundation 

features included in the analysis shall be based on a final design for these items 

based on the equipment provided. Where required by the individual pump 

specifications, the structural analysis shall include the surrounding foundation 

mass and stiffness as recommended in ANSI/HI 9.6.8. Any concrete foundation 

features included in the analysis shall be based on a final design for these items 

based on the equipment provided. If natural frequencies fall within the specified 

separation margins, and if reasonable modifications cannot adequately shift the 

natural frequencies outside of the separation margins, then the pump and 
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supporting structure in combination shall be subject to a forced response analysis 

to demonstrate compliance with the vibration acceptance criteria as per ANSI/HI 

9.6.4 Rotodynamic Pumps for Vibration Measurements and Allowable Values. 

D. Reporting of Results  

1. Prior to manufacture, a submittal shall be provided to the Engineer demonstrating 

that the required dynamic analyses have been performed and that the specified 

requirements will be met. Reports shall be in accordance with ANSI/HI 9.6.8. 

Reports for Level 2 or Level 3 dynamic analyses shall be sealed by a professional 

engineer. The report shall include the following: 

a. A Level 1 lateral, structural, or torsional dynamic analysis report shall 

include: 

1) A statement that the analyses were performed in accordance with the 

requirements of ANSI/HI 9.6.8. 

2) Equations used, with references 

3) Equation input values used 

4) Results obtained including a statement of the margin of separation 

from rated speeds. 

b. A level 2 or level 3 lateral, structural, or torsional dynamic analysis report 

shall include: 

1) A statement that the analyses were performed in accordance with the 

requirements of ANSI/HI 9.6.8. 

2) Computer program used. 

3) Assumptions made in order to model the system. 

4) Schematic diagram of the model depicting nodes and elements. 

5) Input data consisting of node coordinates, element types, material 

properties, element characteristics, element connectivity presented 

graphically, and specified displacements. 

6) Any supporting calculations and data. 

7) Motor or other drive reed frequency data, or dynamic analysis, if 

recommended (for structural or lateral analysis). 

8) Motor or other drive critical speed data, by the manufacturer (for 

structural or lateral analysis). 
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9) Motor ISO 1940 balance level. 

10) Shafting critical speed data, by the manufacturer (structural or lateral 

analysis). 

11) Pump and drive equipment torsional data by the respective vendors 

(for torsional analysis) 

12) Shafting and coupling torsional data by respective vendors (for 

torsional analysis) 

13) Anticipated excitation frequencies. 

14) Analysis results, including all significant natural frequencies and a 

description of the corresponding mode shapes. 

15) A Campbell diagram depicting a plot of excitation frequency versus 

operating speed, with the following information: 

a) A plot of all excitation sources that are multiples of the operating 

speed, properly labeled. 

b) A plot of natural frequencies versus operating speed. 

c) Areas of interference of 1) and 2) described above clearly 

identified, or the lack of likely resonance indicated 

c. Interpretation of the results and recommendations, including 

recommendations for appropriate corrective action. 

 

1.09 WARRANTY 

A. Warranty requirements shall be as specified in Section 01 61 00 – Product 

Requirements and Options. Warranty requirements are supplementary to the individual 

equipment specifications.  

1.10 OPERATING CONDITIONS AND PERFORMANCE REQUIREMENTS: 

A. When operating at the maximum output speed each pump shall have a characteristic 

performance curve which meets the conditions listed in the pump schedule. The pumps 

and drive motors shall be capable of operating satisfactorily under the full-range of 

speed, flow and pressure conditions as defined by the pump schedule. Pump efficiency 

as defined herein shall include all mechanical losses from bearings and shaft seals. 
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B. The impeller diameter required for the specified operating conditions shall not exceed 

95% of the maximum impeller diameter of the pump provided to allow increased duty for 

future conditions. 

C. Each pumping unit and its driving equipment shall be designed and constructed to 

withstand the maximum turbine run-away speed of the unit due to backflow through the 

pump with the primary TDH specified available at the pump discharge flange. Maximum 

reverse run-away speed shall not exceed 130 percent of the design operating speed.  

D. Pump manufacture shall certify a Minimum Continuous Stable Flow (MCSF) rating at 

maximum speed that is lower than the specified minimum operating flow. Where a 

reduced speed operating condition is specified, the manufacturer shall also certify MCSF 

at the pump speed required to meet this condition. 

E. Factory test acceptance grade for rating point shall be as specified herein, except where 

superseded via specification and/or scheduled values in the individual pump 

specifications, however power required shall not exceed the rated motor horsepower. 

F. Pump Operating Conditions: Refer to respective individual pump specifications for 

specific performance requirements. 

PART 2 – PRODUCTS 

2.01 GENERAL 

A. Performance Curves: All centrifugal pumps shall have a continuously rising curve. In no 

case shall the required horsepower at any point on the performance curve exceed the 

rated horsepower of the motor or drive. Safety factors will not be considered in 

determining compliance with this requirement.  

B. Suction and discharge flanges shall conform to ASME B16.1 or B16.5 dimensions. 

C. For pumps in raw sewage service and as required by individual pump specifications, 

handholes shall be provided on the pump suction nozzle and the pump volute and shall 

be shaped to follow the contours of the casing or adjoining piping to avoid any 

obstructions in the water passage.  

D. The minimum ABMA L10 bearing life for all pump, motor and drive bearings shall be 

60,000 hours unless otherwise specified in the individual pump specification sections.  

E. All materials in contact with the pumped fluid shall be compliant with NSF 61. 

2.02 ANCHORS AND SUPPORTS 

A. Comply with the following Specification Sections:  

1. Specification Section 05 05 23 – Metal Fastening.  
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2. Specification Section 46 00 00 – Equipment General Provisions. 

3. Comply with individual pump specifications.  

B. Comply with ACI 351.3R-04 – Foundations for Dynamic Equipment. 

C. Specification Section 01 73 23 – Anchorage and Bracing of Non-Structural Components  

2.03 DEFAULT MATERIALS  

A. Pumps shall be constructed out of the materials specified in respective individual 

pumping specification sections. Material not specifically called for shall be high grade, 

standard commercial quality, free from all defects and imperfection that might affect the 

serviceability of the product for the purpose for which it is intended, and shall conform to 

the following requirements unless otherwise specified in individual pumping equipment 

Specifications: 

 

Component Materials of Construction 

Casings and Bowls Close-grained gray cast iron, conforming to ASTM A 48, or equal 

Impellers ASTM B 148, aluminum bronze 

Shafts, wetted Type 400 series stainless steel 

Shafts, non-wetted AISI 4140 steel 

Miscellaneous stainless steel parts Type 316 series stainless steel 

Anchor Bolts and Fasteners Type 316 stainless steel 

2.04 COMPONENTS: 

A. Refer to individual specification sections for specific requirements.  

B. Pump Shaft:  

1. The shaft shall be heat treated, turned, ground, and polished over its entire length 

and shall be provided with keyways on both ends. 

2. Shall be sufficiently large in diameter to safely transmit the maximum torque 

developed by the drive unit and provide a rigid support for the impeller to prevent 

excessive vibration.  

C. Bearings:  

1. Bearings shall be designed for continuous heavy duty loads and for both axial and 

radial thrust loads.   
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2. The specified ABMA L-10 life for bearings shall be under worst possible operating 

conditions. 

3. Bearings shall support the shaft and the complete rotating elements. 

2.05 STRUCTURAL STEEL 

A. Structural steel used for fabricating equipment supports, etc. shall conform to the 

requirements of Section 05 12 00 – Structural Steel.  

B. All materials shall conform to applicable provisions of the AISC Specifications for the 

design and fabrication of structural steel, and to pertinent ASTM Standard Specifications 

2.06 DISSIMILAR METALS 

A. All dissimilar metals shall be isolated in accordance with Section 05 10 00 – Metal 

Materials and to the satisfaction of the Engineer. 

2.07 GALVANIZING 

A. Where required by the equipment specifications, galvanizing shall be performed in 

accordance with Section 05 05 13 – Galvanizing. 

2.08 STANDARDIZATION OF GREASE FITTINGS 

A. Grease Fittings: Comply with Section 46 00 00 – Equipment General Provisions.  

2.09 APPURTENANCES 

A. Seals:  

1. Mechanical seals shall be furnished as specified in individual pumping equipment 

sections.  

2. If the pump manufacturer recommends a better seal or alternate flushing 

arrangement for a specific application, it may be submitted to the Engineer for 

approval in accordance with the requirements of Section 01 25 00 – Substitution 

Procedures. 

B. Pressure Gauges: 

1. Contractor shall supply all pressure gauges for all pumps by one manufacturer.  

2. Gauges shall be provided through the instrumentation subcontractor to match 

other gauges on the project.  

3. Gauges shall be as specified in Section 40 73 13 – Pressure and Differential 

Pressure Gauges.  
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4. All gauges shall be provided with diaphragm seals or isolating ring seals as 

specified in Section 40 79 00 – Miscellaneous Instruments, Valves and Fittings. 

5. The Contractor shall furnish and install pressure gauges as shown on the 

Drawings, but the following gauges shall be provided as a minimum: 

a. On the suction and discharge of each pump, except wet-pit submersible 

pumps and vertical turbine pumps.  

b. On the discharge piping of each wet-pit submersible pump and vertical 

turbine pump in the locations shown on the Drawings or as directed by the 

Engineer. 

6. Gauge ranges shall be coordinated with the pump manufacturer and shall meet 

the following requirements, except where otherwise specified: 

 

Location Type Graduation 
Suction 

Range 
Discharge Range 

Suction 
Single Scale, 

Compound 
FT H20 -34-FT +34-FT 

Discharge Single Scale FT H20 0-FT 

Greatest of the following: 

- Shutoff + 5-FT 

- 130% of Maximum 

C. Shaft Couplings: 

1. Except as otherwise specified in individual pump specification sections, flexible 

couplings for direct driven pumps shall provided between the pump shaft and 

driver and keyed to pump and driver shafts. Flexible couplings shall be internal 

metal grid type couplings with a metal flange on both shafts with a metal cage in 

between, as manufactured by Falk, Dodge, Woods Corp., or approved equal.  

2. Spacer couplings shall be provided where necessary to allow removal of the pump 

rotating element without disturbing the driver. 

3. Comply with Section 46 00 00 – Equipment General Provisions protective guard 

requirements. 

D. Equipment Guards: Provide guards in accordance with OSHA requirements for all 

rotating assemblies that would otherwise be exposed at the operating deck level. 

E. Provide access to: 

1. Couplings 

2. Oil drains 
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2.10 ELECTRICAL REQUIREMENTS 

A. All electrical equipment and appurtenances, including but not limited to motors, panels, 

conduit and wiring, etc., specified in the equipment specifications shall comply with the 

applicable requirements of the Division 26 specifications and the latest National Electric 

Code.  

B. All pumps shall be furnished with motors such that the motor shall not be overloaded 

throughout the full range of the pump operation. The use of service factor will not be 

allowed in determining overloaded condition. 

C. In the individual pump specifications, specified motor horsepower is intended to be the 

minimum size motor to be provided. If a larger motor is required to meet the specified 

operating conditions and performance requirements, the Contractor shall furnish the 

larger sized motor and shall upgrade the electrical service (conduit, wires, starters, etc.) 

at no additional cost to the Owner. 

D. Where variable frequency drives (VFDs) are specified, the Contractor shall be 

responsible for coordinating between pump supplier and VFD supplier to ensure a 

complete and operational system. VFDs shall be furnished under Division 26 unless 

otherwise specified in the pump specification. 

E. Motor starters and controls shall be furnished and installed under Division 26 and 

Division 40 unless otherwise specified in the individual pump specifications. 

2.11 SPARE PARTS AND SPECIAL TOOLS 

A. Accessories, spare parts, and special tools shall be provided in accordance with Section 

01 78 43 – Spare Parts and Extra Materials.  

B. Spare parts for equipment shall be furnished where indicated in the equipment 

Specifications and/or where recommended by the equipment manufacturer.  

C. Spare parts shall be identical and interchangeable with original parts.  

D. The Contractor shall furnish a one-year supply of all recommended lubricating oils and 

greases.  

E. Comply with Section 01 78 43 – Spare Parts and Extra Material.  

2.12  EQUIPMENT IDENTIFICATION 

A. Comply with the requirements of Section 46 00 00 – Equipment General Provisions. 

B. All pumps shall be provided with a substantial stainless steel nameplate, mechanically 

fastened with stainless steel hardware in a conspicuous place, and clearly inscribed 

with: 
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1. Manufacturer's name 

2. Year of manufacture 

3. Model number 

4. Serial number 

5. Principal rating data including the following at the primary design point: 

a. Capacity in gallons per minute  

b. Rated total dynamic head 

c. Speed in rotations per minute 

d. Efficiency at the primary design point. 

C. Each pump shall also be identified as to name and number by a suitable laminated 

plastic or stainless steel nameplate mechanically fastened with stainless steel hardware; 

for example, "Raw Water Pump – 1 (RWP-1)". Coordinate name and number with same 

on remotely located controls, control panel, and other related equipment.  

D. Nameplates shall not be painted over. 

PART 3 – EXECUTION 

3.01 SHOP TESTING 

A. The terms Shop Testing and Factory Testing shall be considered to be interchangeable.  

B. Perform Shop Testing in conformance with Section 46 00 00 – Equipment General 

Provisions. 

C. The CONTRACTOR shall be responsible for the coordination of factory testing of each 

pump, variable speed drive, and motor. Pump tests shall utilize the actual motors and 

pump motor bases and couplings to be furnished with the pumping equipment. Where 

required as indicated by the individual pump specification sections, variable speed 

pumps shall be tested with the actual variable speed controllers supplied for the project. 

Use of the pump manufacturers standard test motors and test stand is not acceptable. 

D. Factory testing shall be conducted in accordance with the latest version of Hydraulic 

Institute Standard 14.6, Hydraulic Performance Acceptance Tests. For submersible 

pumps, testing shall be conducted in accordance with the latest version of ANSI/HI 11.6.  

E. Hydraulic Performance Acceptance Tests 
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1. The testing procedure shall be submitted to the Engineer for review and approval 

before scheduling the testing. The Owner/Engineer shall be given at least 2 weeks 

advanced notice of the scheduled testing date.  

2. Notification and payment of expenses for witness testing shall be as described in 

Section 46 00 00 – Equipment General Provisions wherever individual pump 

specifications call for witness testingPump rating point shall be within the 

tolerances specified for Acceptance Grade 1U unless otherwise specified in the 

individual pump specifications. 

3. Factory performance test shall include a minimum of seven test points between 

shutoff and runout. 

4. Where required by the individual equipment specification sections, NPSH tests 

shall be conducted to demonstrate compliance with the specified NSPH 

requirements. Where full curve NPSH testing is required, a minimum of four points 

shall be tested. 

5. Certified test curves shall be provided for all centrifugal pumps unless otherwise 

specified in the individual pump specifications.  

a. Certified tests will not be required for submersible sump pumps (as specified 

in Section 43 25 17 – Submersible Sump Pump) with motors less than 5 hp.  

b. Certified curves shall identify minimum continuous stable flow (minimum flow 

to avoid suction recirculation) and preferred operating region (POR) and 

allowable operating region (AOR) per the latest version of ANSI/HI 9.6.3. 

6. Where required by the individual pump specification sections, factory vibration 

testing shall be performed to demonstrate compliance with HI 9.6.4. 

7. For wet pit submersible pumps and vertical turbine pumps, all tests shall be run at 

minimum pump submergence specified in the individual pump specifications.  

8. All instruments shall be calibrated as required by ANSI/HI 14.6 or 11.6 as 

applicable. 

F. Where required in the individual pump specifications, a certified hydrostatic test shall be 

completed on each pumping unit in accordance with ANSI/HI 14.6 or 11.6 as applicable. 

Test pressure shall be 1.5 times maximum operating head or 1.25 times shutoff head, 

whichever is greater. 

G. Where required in the individual pump specifications, each individual casting shall be 

Brinnell tested in a minimum of two places, in an area of representative casting 

thickness to ASTM Method E-10. Results shall be certified by a registered professional 

ENGINEER.  
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H. Shop testing of electric motors shall conform to: 

1. Section 46 00 00 – Equipment General Provisions 

2. Section 26 05 60 – Low-Voltage Electric Motors 

3. Section 26 05 61 – Medium Voltage Electric Motors  

4. Section 26 05 00 – Basic Electrical Requirements 

3.02 SHIPMENT, DELIVERY, HANDLING AND STORAGE 

A. Shipment, delivery and handling of equipment and materials shall be in accordance with 

Section 01 65 00 – Product Delivery Requirements. 

B. Storage of equipment shall be in accordance with Section 01 66 00 – Product Storage 

and Protection Requirements.  

C. Factory assembled parts and components shall not be dismantled for shipment unless 

permission is received in writing from the Engineer. 

D. Machined surfaces of all exposed pump openings or other exposed unpainted surfaces 

shall be protected by wooden blanks or Cosmoline, as appropriate, strongly built and 

securely bolted thereto. 

E. After hydrostatic or other tests, all entrapped water shall be drained prior to shipment, 

and proper care shall be taken to protect parts from the entrance of water during 

shipment, storage and handling. 

3.03 MANUFACTURER'S FIELD SERVICES 

A. Manufacturer’s field services shall be in accordance with: 

1. Section 01 75 00 - Checkout and Startup Procedures 

2. Section 46 00 00 - Equipment General Provisions 

3. Section 01 79 00 – Instruction of Owner Personnel 

B. Unless otherwise referenced in the individual pump specification section, as a minimum 

the services of the manufacturer's representative shall be provided for as stated in the 

following schedule: 

 

Service 
Number of 

Trips 

Number of 

Days/Trip 

Installation and Testing 1 2 
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Service 
Number of 

Trips 

Number of 

Days/Trip 

Startup and Training 1 2 

Services after Startup 1 1 
   

C. Any additional time required to achieve successful installation and operation shall be at 

the expense of the CONTRACTOR 

3.04 INSTALLATION 

A. Pumping equipment shall be installed in accordance with Section 46 00 00 – Equipment 

General Provisions, the manufacturer's recommendations, accepted procedures 

submitted with the shop drawings and as indicated on the Drawings, unless otherwise 

accepted by the ENGINEER. 

B. Level pump and motor and grout feet or baseplate with non-shrink grout in accordance 

with Section 03 60 00 – Grout. Ensure minimum grout depth is obtained as 

recommended by the pump and grout manufacturers. 

C. Drains: All gland seals, air valves, and drains shall be piped to the nearest floor drain or 

trench drain with stainless steel pipe or copper tube (as appropriate for the 

environment), properly supported with brackets. 

D. Contractor shall have unit responsibility for the proper coordination, sizing, and 

installation of the pump foundation/mounting requirements based on the manufacturer’s 

recommendations, subject to Engineer’s review and comment. 

3.05 ALIGNMENT 

A. Pumping equipment shall be aligned in accordance with Section 46 00 00 – Equipment 

General Provisions, the manufacturer's recommendations, accepted procedures 

submitted with the shop drawings and as indicated on the Drawings. 

B. Equipment shall be aligned and free from binding, scraping, excessive vibration, shaft 

runout, or other defects. Pump drive shafts shall be measured just prior to assembly to 

ensure correct alignment without forcing. 

C. As a minimum, comply with International Standard, ISO 1940 – Mechanical Vibration – 

Balance quality requirements for rotors balance quality grade for rotors in a constant 

rigid state. 
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3.06 FIELD TESTING 

A. Comply with Section 46 00 00 – Equipment General Provisions for applicable preliminary 

and final field testing requirements supplementary to those described in this 

specification. 

B. Comply with Section 01 75 00 – Checkout and Startup Procedures.  

C. All pumping units shall be field tested after installation, in accordance with the Contract 

Documents, to demonstrate satisfactory operation over the full operating speed range, 

without excessive noise, vibration, cavitation, and overheating of the bearings. The field 

testing shall be performed in the presence of an experienced field representative of the 

manufacturer of each major item of equipment, who shall supervise the following tasks 

and shall certify in writing that the equipment and controls have been properly installed, 

aligned, lubricated, adjusted, and readied for operation: 

1. Pumps shall be tested for vibration over the full specified speed range. Unless 

otherwise required by individual specification sections, vibration shall be within the 

limits identified in the latest version of ANSI/HI 9.6.4 (or ANSI/HI 11.6 for 

submersible pumps), or manufacturer's limits if more stringent. If vibration is 

greater than 80% of the limits identified in ANSI/HI 9.6.4, follow-up vibration testing 

shall be completed after a 90-day break-in period to ensure that vibration remains 

within ANSI/HI 9.6.4 allowable limits. If vibration exceeds the allowable limits 

during the follow up testing, modifications shall be made as a warranty repair. 

2. Bearing temperatures shall be determined. A running time of at least 20 minutes 

shall be maintained for this test, unless liquid volume available is insufficient for a 

complete test. 

3. Where specified in the individual pump specifications, the natural frequencies of 

each installed pump shall be determined using the “bump test” method. Natural 

frequency testing shall demonstrate a minimum of 10% separation from the 1x 

running speed, 2x running speed and vane pass frequencies. 

4. Pump performance shall be documented by obtaining concurrent readings, 

showing motor voltage, amperage, motor power, flow, pump suction head, and 

pump discharge head, for at least five (5) pumping conditions at full speed. One of 

the points shall be within -5% and 0%, and one being within 0% and +5% of the 

guarantee point flow rate; the remaining three points shall be spaced over the 

allowable operating range of the pump performance curve with points taken at or 

near the maximum allowable (shutoff) head region and at or near the maximum 

allowable flow (runout). Additional reduced speed testing shall be performed to 

demonstrate that pumps can achieve performance at turndown conditions where 

specified in individual pump specification sections. Each power lead to the motor 

shall be checked for proper current balance. Flow shall be measured to the extent 

possible by permanently installed instrumentation or drawdown measurement. The 
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rated motor nameplate current shall not be exceeded at any point. Pumps with 

drive motors rated at less than five horsepower shall only be tested for overcurrent 

when overheating or other malfunction becomes evident in general testing. Field 

performance testing shall meet HI 14.6 pump acceptance test grade and tolerance 

band grade 3B.  

D. The field testing shall be witnessed by the Owner or its representative. The 

CONTRACTOR shall submit to the ENGINEER a written notification of all pump field 

tests a minimum of one (1) week prior to testing. In the event of failure of any pump to 

meet any of the above requirements, the CONTRACTOR shall make all necessary 

modifications, repairs, or replacements to conform to the requirements of the Contract 

Documents and the pump shall be re-tested at no additional compensation, until found 

satisfactory. The CONTRACTOR shall then certify in writing that the equipment has 

been satisfactorily tested, and that all final adjustments thereto have been made. 

Certification shall include date of final acceptance test, as well as a listing of all persons 

present during tests, and resulting test data. The costs of all Work performed in this 

Paragraph by factory-trained representatives shall be borne by the CONTRACTOR. 

3.07 FAILURE OF EQUIPMENT TO PERFORM 

A. Comply with Section 46 00 00 – Equipment General Provisions. 

3.08 PAINTING 

A. Comply with Section 46 00 00 – Equipment General Provisions. 

B. Comply with Section 09 90 00 – Painting. 

END OF SECTION 
 

 

 

 

 

 

 

 

 

 

La
st

 M
od

ifi
ed

: 0
2/

28
/2

02
4 

at
 1

0:
41

A
M

 E
S

T



 

 

 

NO TEXT ON THIS PAGE

La
st

 M
od

ifi
ed

: 0
2/

28
/2

02
4 

at
 1

0:
41

A
M

 E
S

T



 

90398-004/February 2024 43 23 17-1  Sample Pumps 

SECTION 43 23 17 

SAMPLE PUMPS 

PART 1 – GENERAL 

1.1 WORK INCLUDED 

A. The Contactor shall furnish, install, test and place into satisfactory operation eight (8) 

sample pumps as shown on the Contract Drawings and specified herein. 

B. The equipment shall be furnished complete with all accessories, special tools, spare parts, 

base attachments, mountings, anchor bolts and other appurtenances as specified or as 

may be required for a complete installation. 

1.2 RELATED SPECIFICATIONS 

A. Section 01 33 00 – Submittal Procedures 

B. Section 09 91 00 - Painting 

C. Section 46 00 00 – Equipment General Provisions 

D. Section 43 20 00 – Pumps General 

E. Section 40 05 00 – Basic Mechanical Requirements 

F. Division 26 – Electrical 

G. Section 26 05 60 - Low-Voltage Electric Motors 

H. Division 40 – Process Interconnections 

1.3 SUBMITTALS 

A. In accordance with the procedures and requirements set forth in the General Conditions 

and in applicable provisions of Division 1, the Contractor shall obtain from the equipment 

manufacturer and shall submit the following: 

1. Working Drawings 

2. Operation and Maintenance Manuals 

3. Lists of Spare Parts, Special Tools and Supplies. 

4. Reports of Certified Shop Tests. 

5. Reports of Field Tests. 
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6. Reports of Manufacturer’s Representative Site Visits. 

7. List of recommended lubricants. 

B. Working drawings shall include, but not be limited to the following: 

1. Equipment specifications and data sheets identifying all materials used and 

methods of fabrication. 

2. Complete assembly, layout, installation and foundation drawings with clearly 

marked dimensions, anchor bolt and grouting requirements. 

3. Pump characteristic curves. 

4. Equipment cross-section drawings. 

5. Manufacturer’s delivery, storage, and handling requirements. 

6. Manufacturer’s installation instructions and recommendations. 

7. Weights of all component parts, assembled weight of units and approximate total 

shipping weight. 

8. Painting details. 

9. Equipment nameplate data. 

10. Submittals specified in Section 26 05 60 - Low-Voltage Electric Motors 

11. Comprehensive schematic diagrams showing the wiring for each electrical or 

electro-mechanical equipment item, as well as interconnecting and point-to-point 

field wiring diagrams.  

C. Operation and maintenance manuals shall conform to the requirements set forth in the 

General Conditions and Division 1. 

D. Spare parts lists shall indicate sizes, quantities, and part numbers of the items to be 

furnished. Terms such as “1 lot of packing material” shall not be acceptable. 

E. Reports of certified shop tests shall be submitted as specified herein and in the General 

Conditions. No equipment shall be shipped from its place of manufacture before the 

certified shop test reports have been approved by the Engineer. 

1. Prior notification of shop tests shall be submitted for all equipment, shall be as 

specified in the General Conditions, and shall include, but not be limited to, a 

description of the proposed testing facilities and procedures. 
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F. Reports of field tests shall be submitted as specified herein, in the General Conditions, 

and in Division 1. 

1. Prior notification of field tests shall be submitted for all equipment as specified in 

Division 1. 

G. Reports of manufacturer’s representative Site visits shall be submitted as specified 

herein and in applicable provisions of Division 1. 

1. The manufacturer shall submit a list with a minimum of four manufacturer’s 

standard lubricants which may be used interchangeably for each type of lubricant 

required.  If the manufacturer has a preferred lubricant for each type required, this 

shall be indicated. 

1.4 QUALITY ASSURANCE  

A. In addition to the requirements for the approval of materials and manufacturers specified 

in the General Conditions, the following provisions shall pertain to the work under this 

Specification: 

1. Reference Standards: Comply with applicable provisions and recommendations of 

the following, except as otherwise shown or specified. 

a. Standards of the Hydraulic Institute. 

b. NEC, National Electric Code. 

c. NEMA, Standards of National Electrical Manufacturers Association. 

d. IEEE, Institute of Electrical and Electronic Engineers. 

e. AFBMA, Anti-Friction Bearing Manufacturers Association. 

f. ANSI, American National Standard Institute. 

1.5 EQUIPMENT IDENTIFICATION 

A. The Contractor shall provide corrosion-resistant nameplates, securely affixed in a 

conspicuous place, on each item of equipment. Nameplates shall bear the 

manufacturer’s name or trademark and such other information as is specified or deemed 

necessary by the manufacturer to complete the identification. Nameplate numbering 

shall be as specified or shown on the Contract Drawings; the Engineer may change or 

supplement such numbering at the time of or at any time before the approval of working 

drawings. 
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1.6 MANUFACTURER'S REPRESENTATIVE 

A. The Contractor shall provide the services of a qualified manufacturer’s representative to: 

assist in the installation of the equipment; check the installation before the equipment is 

placed into operation; assist in the performance of field tests; assist in the start-up of the 

equipment; and train the plant operations and maintenance staff in the care, operation, 

and maintenance of the equipment. The services provided shall be in accordance with 

the requirements of the General Conditions and Division 1. 

B. The Contractor shall provide the services of the manufacturer’s representative at such 

times and for such durations of time as are needed to perform the tasks required of the 

representative, as listed in Article 1.06.A above. At a minimum, the services of the 

manufacturer’s representative shall be provided as indicated herein below. The number 

of visits indicated below shall be understood as referring to the total required services for 

the lot of equipment provided under this Specification. 

1. Installation: 1 visit. 

2. Field Testing, Start-up, and Training: 1 visit. 

1.7 SURFACE PREPARATION AND PAINTING 

A. The equipment provided under this Specification shall be painted in accordance with the 

requirements of Section 09 91 00 - Painting, with finish color selected by the Engineer. 

1. For each color provide two pints of additional paint for field touch-up of damaged 

finishes, and repair damaged finishes to the satisfaction of the Engineer. 

1.8 DELIVERY, STORAGE, AND HANDLING 

A.  The Contractor shall deliver, store, and handle the equipment and materials provided 

under this Specification as specified in Section 01 65 00 – Product Delivery 

Requirements and Section 01 66 00 – Product Storage and Protection Requirements. 

1.9 SHOP TESTS 

A. Certified shop tests shall be performed for all equipment provided under this 

Specification, as specified in the General Conditions. 

B. Certified shop tests for motors shall be performed as specified in Section 26 05 60 - Low-

Voltage Electric Motors 
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PART 2 – PRODUCTS 

2.1 MANUFACTURERS  

A. The equipment covered by these specifications is intended to be standard equipment of 

proven performance as manufactured by reputable concerns.  The manufacturer shall be 

required to present to the Engineer satisfactory evidence of at least 10 different 

installations of similar equipment installed and performing satisfactorily in accordance 

with these specifications, each for at least five (5) years. 

B. To ensure that all the equipment is properly coordinated and will function in accordance 

with the intent of these specifications, the Contractor shall obtain all the equipment 

specified herein from the pump manufacturer in whom shall be vested unit responsibility 

for the proper function of the pumps and motors as shown and specified.  However, the 

Contractor shall retain ultimate responsibility under this contract for equipment 

coordination, installation, operation, and guarantee. 

C. Manufacturers for Flooded Suction Pumps 

1. Burk Pumps 

2. MTH Pumps 

3. Goulds 

4. Equal 

D. Manufacturers for Self-Priming Pumps 

1. Finish Thompson Inc. 

2. AMT Pumps 

3. Dayton 

4. Equal  

2.2 CONDITIONS OF OPERATION 

A. Operating requirements for the sample pumps shall be as shown in Table 43 23 17-1 at 

the end of this Section.   

B. Pumps shall be suitable for either vertical or horizontal installation and shall be designed 

to handle grit. 

2.3 MATERIALS OF CONSTRUCTION 

A. Pump case and frame shall be of cast iron.   
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B. Pump impeller and case shall be of bronze.   

C. Shaft seal shall be 316 stainless steel.   

D. Suction sleeve shall be Buna-N. 

2.4  MOTORS 

A. Motors shall be designed and manufactured in accordance with the standards of NEMA 

and shall have the following characteristics: 

1. 120 volt, 1 phase 

2. 3,500 rpm 

2.5  SPARE PARTS, SPECIAL TOOLS, AND SUPPLIES 

A. The Contractor shall provide spare parts for the equipment provided under this 

Specification, as specified herein and in Section 01 78 43 – Spare Parts and Extra 

Material. 

B. The spare parts provided shall include: 

1. Two (2) sets of seal O-Rings for each pump. 

2. Two (2) sets of gaskets for all gasketed parts for each pump. 

3. Two (2) sets of stuffing box bushings and packing for each pump. 

4. Others as recommended by equipment manufacturers. 

C. Parts shall be completely identified with a numerical system to facilitate parts inventory 

control and stocking.  Each part shall be properly identified by a separate number.  

Those parts which are identical for more than one size, shall have the same parts 

number.  Spare parts shall be packed in individual, suitable containers clearly labeled 

with the part number, name, quantity, and the pump for which they are intended. 

D. Spare parts shall be delivered at the same time as the equipment to which they pertain.  

The Contractor shall properly store and safeguard such spare parts until completion of 

the work, at which time they shall be delivered to the Owner. 

E. The Contractor shall furnish any special lubricants as are necessary for the proper 

operation of the equipment provided under this Specification and as specified in Section 

01 78 43 – Spare Parts and Extra Material. 

1. The special lubricants furnished shall be sufficient for the required operation of the 

equipment prior to its final acceptance, and for the operation of the equipment 
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during the maintenance and guaranty period specified in the Standard 

Construction Contract. 

2. The special lubricants furnished under this Specification shall, wherever possible, 

be standardized and consolidated with those furnished in other Specifications. 

PART 3 – EXECUTION 

3.1 INSTALLATION 

A. Installation of equipment and materials provided under this Specification shall be in 

accordance with the manufacturer’s recommendations, the approved working drawings, 

and the requirements specified in Division 1.  Installation shall include furnishing any 

required oil and grease in accordance with the manufacturer's recommendations.  

Anchor bolts shall be stainless steel and shall be set by the Contractor in accordance 

with the manufacturer's recommendations and approved shop drawings. 

3.2 CLEANING 

A. Prior to acceptance of the work, all installed materials, equipment and related areas shall 

be thoroughly cleaned in accordance with Section 01 74 00 - Cleaning and Waste 

Management. 

3.3 FIELD TESTING 

A. Field tests shall be performed for all equipment provided under this Specification, as 

specified in the General Conditions and Division 1. 

B. Field tests for motors shall be performed as specified in Section 26 05 60 - Low-Voltage 

Electric Motors 

Each pump shall be tested at maximum rated speed for at least four points on the pump 

curve for capacity, head and electric power input.  The rated motor nameplate current and 

power shall not be exceeded at any point within the specified range.  Vibration readings 

shall be taken when directed by the Engineer and the results recorded.  
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TABLE 43 23 17-1: Sample Pump Schedule 

Service Raw Water 
Mixed Raw Water 

(Post Chem) 
Clarified Water Filtered Water 

Location 
Raw Water Lines in 

Treatment Building 

Raw Water 

Channel, 

following channel 

mixer 

Clarified Water 

Lines  

Combined Filtered 

Water Lines in Filter 

Gallery 

Rated Capacity 

(gpm) 
10 gpm 10 gpm 10 gpm 10 gpm 

Rated Head (ft) 25 30 30 50 

Self-Priming  No Yes No No 

Suction Lift (ft) NA 8 NA NA 

Maximum RPM 3,500 rpm 3,500 rpm 3,500 rpm 3,500 rpm 

Voltage 120/1 120/1 120/1 120/1 

Maximum 

Horsepower 1 1 1 1 

Pump ID 
P-10310  

P-10330 

P-10320 

P-10340 

P-30010 

P-30020 

P-42030 

P-42040 

 

Note: Furnish each pump with a By-Pass Orifice Plate designed to prevent overheating of the 
pump during low flow. 

END OF SECTION 
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SECTION 43 23 21 

HORIZONTAL SPLIT CASE PUMPS 

PART 1 – GENERAL 

1.01 THE REQUIREMENT 

A. The Contractor shall furnish, install, and place into satisfactory operation horizontal split 

case centrifugal pumps at the locations shown on the Drawings and as specified herein. 

All pumps specified herein shall be supplied by the same manufacturer. 

B. Equipment shall be provided in accordance with the requirements Section 43 20 00 – 

Pumps General. 

1.02 REFERENCE SPECIFICATIONS, CODES AND STANDARDS 

A. Comply with Section 43 20 00 – Pumps General  

1.03 ACTION/INFORMATIONAL SUBMITTALS 

A. Product Data: Comply with Section 01 33 00 – Submittal Procedures. 

B. Provide submittals identified in Section 46 00 00 – Equipment General Provisions in 

addition to the submittals identified herein and in addition to the submittals identified in 

the individual pumping specification sections. 

C. Provide submittals identified in Section 43 20 00 – Pumps General. 

1.04 CLOSEOUT SUBMITTALS 

A. Submit warranty documentation in compliance with: 

1. Section 01 33 00 – Submittal Procedures 

2. Section 01 61 00 - Product Requirements and Options 

B. Operation and Maintenance (O&M) manuals shall be submitted in accordance with 

Section 01 33 00 – Submittal Procedures and Section 01 78 23 – Operation and 

Maintenance Data. 

1.05 MAINTENANCE MATERIALS SUBMITTALS 

A. Operation and Maintenance (O&M) manuals shall be submitted in accordance with: 

1. Section 01 33 00 – Submittal Procedures 

2. Section 01 78 23 Operation and Maintenance Data 
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B. Comply with Section 01 78 43 – Spare Parts and Extra Materials. 

C. Comply with Section 01 79 00 – Instructions to Owner’s Personnel. 

D. Comply with Section 46 00 00 – Equipment General Provisions. 

1.06 QUALITY ASSURANCE SUBMITTALS 

A. Comply with Section 43 20 00 – Pumps General. 

B. Comply with Section 01 75 00 – Check Out and Start Up Procedures. 

C. Installation list demonstrating years of experience producing substantially similar 

equipment and demonstrating evidence of the number of installations in satisfactory 

operation for at least 5 years in the continental United States.  

1.07 GENERAL INFORMATION AND DESCRIPTION 

A. Comply with Section 46 00 00 – Equipment General Provisions. 

1.08 DYNAMIC ANALYSIS 

A. Level 1 lateral, torsional and structural dynamic analysis shall be conducted per Section 

43 20 00 – Pumps General. 

1.09 WARRANTY 

A. Warranty requirements shall be as specified in Section 01 61 00 – Product 

Requirements and Options. Warranty requirements are supplementary to the individual 

equipment specifications. 

B. Comply with the Equipment Warranties requirements specified in Section 46 00 00 – 

Equipment General Provisions. 

1.10 OPERATING CONDITIONS AND PERFORMANCE REQUIREMENTS 

Schedule 43 23 21 - 01 

 
DAF 

Recycle 

Number of Units 4 

Pump Identification Numbers 

P-33010, P-

33020, P-

33030, P-

33040 

Pump Shutoff Head (Allowable Range) (ft) 275-305 

Rating Point (at Full Speed)  

Flow (gpm) 1913 
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DAF 

Recycle 

Total Head (ft) 251 

Minimum Pump Efficiency (%) 79% 

NPSH Required shall not exceed (ft) 20 

Rating Point shall be within the following range as % of BEP 
Flow 

85% to 95% 

Maximum Flow Operating Point (at Full Speed)  

Flow (gpm) 2800 

Acceptable total Head Range (ft) 160-200 

NPSH Required shall not exceed (ft) 28 

Operating Point shall be within (AOR/POR) AOR 

Reduced Speed Flow Operating Point 1  

Flow (gpm) 1,913 

Total Head (ft) 170 

Operating Point shall be within (AOR/POR) POR 

Reduced Speed Operating Point 2  

Flow (gpm) 833 

Total Head (ft) 233 

Operating Point shall be within (AOR/POR) AOR 

Reduced Speed Operating Point 3  

Flow (gpm) 833 

Total Head (ft) 163 

Operating Point shall be within (AOR/POR) AOR 

Maximum Brake Horsepower for all operating points 200 

Maximum Pump Operating Speed (rpm) 1800 

Minimum Pump Operating Speed (rpm) 900 

Fluid Pumped Water 

Fluid Temperature (degrees F) Ambient 

Fluid Specific Gravity 62.4 lb/ft3 

Fluid Viscosity (absolute centipoise at 60-deg F) 1.13 

Minimum Solids Passage Size (in) 0.5 

Minimum Suction Diameter (in) 8 

Minimum Discharge Diameter (in) 6 

Direction of rotation when viewed from driven end clockwise 

Minimum ABMA L-10 Bearing life within AOR (hours) 100,000 
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DAF 

Recycle 

Factory test acceptance grade 1U 

PART 2 – PRODUCTS 

2.01 GENERAL 

A. Comply with Section 43 20 00 – Pumps General, except where superseded in this 

specification section. 

B. Pump Type: Horizontal split case type pumps.  

C. All lubricants with potential contact with process water shall be food grade, NSF 61 

approved. 

2.02 ACCEPTABLE MANUFACTURERS 

A. Manufacturer shall have a minimum of 10-years of experience of producing substantially 

similar equipment and shall be able to show evidence of at least 5 installations in 

satisfactory operation for at least 5 years in the continental United States. 

B. Pump Manufacturer: 

1. Aurora 

2. Flowserve 

3. KSB 

4. Or Equal 

C. The electric motor shall be provided by the pump manufacturer and shall be one of the 

named manufacturers specified in Section 26 05 60 – Low-Voltage Electric Motors.  

D. All equipment for the pumps, including motors and bases, shall be provided as a 

complete unit by the pump manufacturer. 

E. All pumps for same pumping application shall be provided by one manufacturer. 

2.03 ANCHORS AND SUPPORTS 

A. Comply with the following Specification Sections: 

1. Section 05 05 23 – Metal Fastening 

2. Section 46 00 00 – Equipment General 
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3. Comply with individual pump specifications. 

B. Comply with Section 43 20 00 – Pumps General. 

2.04 MATERIALS OF CONSTRUCTION 

A. Materials of construction shall conform to the requirements listed below. All materials in 

contact with process water shall be compliant with NSF 61. 

Schedule 43 23 21 - 02 

Component DAF Recycle Pump  

Casing Cast Iron A48 Class 30B 

Impeller 

Stainless steel A743F 

Grade CF-8M (316), 

dynamically balanced 

Shaft  Alloy Steel A434 GR 4140 

Shaft Sleeves 
 Stainless steel A743 Grade 

CF-8M 

Shaft Sleeve Nuts 
Stainless steel A743 Grade 

CF-8M 

Wear Rings - Casing 
 Stainless steel A743F 

Grade CF-8M 

Wear Rings - Impeller 
Stainless steel A743F 

Grade CF-8M 

Bearing Housings Cast Iron A48 

Fasteners - Wetted Stainless Steel Type 316 

2.05 COMPONENTS 

A. PUMP CASING 

1. The pump casing shall consist of upper and lower halves with a bolted, machined 

axial joint between them requiring a gasket of not more than 0.015 inch in 

thickness. The lower half shall incorporate the integrally cast suction and 

discharge nozzles such that the upper half can be removed for maintenance 

without disturbing piping connections or pump driver.  

2. Discharge nozzle shall be oriented horizontal and the suction nozzle shall be 

oriented horizontally opposite the discharge nozzle.  
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90398-004/February 2024 43 23 21-6  Horizontal Split Case Pumps 

3. Casing shall be cast of the specified material and be designed for the specified 

casing working pressure equal to maximum suction pressure plus pump shutoff 

head at maximum speed. Casing shall be hydrostatically tested at 1.5 times 

working pressure. 

4. Nozzle flanges shall be drilled for bolt hole and bolt circle layout conforming to 

ANSI B16.5, Class 125. Flanges shall be designed for straight through nut and bolt 

flange connections to piping. Flange faces shall be machined flat. 

5. Casing shall incorporate integrally cast discharge volute and suction passages. 

Volute design shall be dual volute. 

6. Casing shall incorporate shaft seal stuffing boxes integral with the casing halves or 

as separate components. Separate stuffing boxes shall have a rabbeted fit and be 

bolted and sealed to the casing. 

7. Lower casing shall incorporate integral or fully registered bolt-on bearing supports 

and integral mounting legs and feet. 

8. Lifting points shall be incorporated on the upper casing half for its removal. 

9. Provide the following connections on the casing: 

 

Connection DAFR Pumps  

Upper Casing Vent 1/4 to 1/2 – inch NPT 

Casing Drain 1/2 to 3/8 – inch NPT 

Suction and Discharge Gauges 1/4 to 1/2 - inch NPT 

Casing Volute Seal Flush (2) 1/2 – inch NPT 

B. SHAFTS 

1. Comply with Section 43 20 00 – Pumps-General. Comply with Section 46 00 00 – 

Equipment General Provisions.  

2. Shafting shall be of the specified material polished over its full length of sufficiently 

large diameter to safely transmit the maximum torque developed by the drive unit, 

to allow no more than 0.003 – inch maximum deflection at the stuffing boxes for all 

normal performance conditions on the curve, to prevent excessive vibration and to 

produce bending stresses below the fatigue limit of the shaft material in all parts of 

the shaft. 

3. Shaft runout at the stuffing boxes shall not exceed 0.002 – inch total indicator 

reading. 

La
st

 M
od

ifi
ed

: 0
2/

28
/2

02
4 

at
 1

0:
41

A
M

 E
S

T



 

90398-004/February 2024 43 23 21-7  Horizontal Split Case Pumps 

4. Keyways shall be machined at the driver coupling end and at the impeller. Shaft 

shall have a reversible design suitable for either right- or left-hand pump rotation 

configuration.  

C. SHAFT SLEEVES 

1. Pump shaft shall be protected from the impeller through the stuffing boxes by 

removable shaft sleeves. Shaft sleeves shall be constructed of hardened Type 316 

stainless steel. Seals shall be provided between sleeves, impeller hub and sleeve 

nuts to prevent leakage under the sleeve. 

2. Sleeve nuts threaded on the shaft shall accurately position the impeller on the 

shaft. Sleeves shall be secured to prevent loosening during reverse rotation. 

D. IMPELLER 

1. Pump impeller shall be of the double suction, Francis vane enclosed type made of 

the material listed in this Section’s Paragraph on “Pump Materials of Construction”. 

Impeller shall have a minimum of five vanes. Impeller shall be cast in one piece 

and completely machined on the exterior surface. Impellers shall be keyed to the 

shaft and fixed axially along the shaft by shaft sleeves and nuts. The periphery of 

the impeller suction eyes shall be machined for installation of impeller wear rings. 

2. The rotating assembly consisting of shaft, impeller, key(s), sleeves and sleeve 

nuts shall be dynamically balanced in two planes. Balance quality grade shall be 

ISO 1940-1 G2.5. 

E. WEAR RINGS 

1. The opposing surfaces of the impeller and casing at each impeller eye shall be 

fitted with replaceable wear rings. 

2. Casing wear rings shall be pinned to the lower casing half to prevent movement. 

Impeller wear rings shall be shrink fitted on the impeller and locked with set screw 

or dowel pin. 

3. Wear rings shall be constructed of materials that are galvanically compatible with 

the casing and impeller materials and resistant to corrosion and erosion by the 

pumped fluid. 

F. BEARINGS 

1. The weight of the pump rotating assembly and unbalanced hydraulic forces shall 

be carried by bearings at each end of the pump shaft. The radial bearing at the 

drive end of the shaft shall be a deep groove ball bearing or double roller bearing 

set and the thrust bearing at the non-drive end of the shaft shall be a duplex 

angular contact ball bearing or double roller bearing set. Bearings shall be press fit 
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90398-004/February 2024 43 23 21-8  Horizontal Split Case Pumps 

and positioned onto ground journals at both ends of the shaft. Bearings shall be 

grease lubricated. 

2. Bearings shall be designed for an ABMA L10 life of scheduled hours or more at 

the maximum shaft speed as scheduled without the aid of external cooling 

systems. 

3. The bearing housings shall be constructed of cast iron, ASTM A48, Class 30 and 

designed to provide a fully enclosed bearing housing with seals to prevent 

lubricant contamination. Housings shall incorporate seal leakage catch basin with 

tapped drain ports and provisions to renew bearing lubricant. Bearing housing 

supports shall be integral with the lower casing half or fully registered bolt-on type. 

G. PUMP AND DRIVE BASE 

1. Each pump and motor shall be mounted on a common base. The base shall be 

fabricated from steel structural shapes and plate and designed to rigidly support 

the weight and resist operating forces of both pump and motor, including nozzle 

loads imposed by piping. 

2. Pump and motor shall be bolted to machined steel pads on the base specifically 

designed for pump casing and motor frame for each application. 

3. Base shall incorporate grout holes, drain connections and a continuous drip lip 

tapped for ½-inch to 1-inch NPT drain connection. CONTRACTOR shall provide 1-

inch schedule 80 PVC piping from base to the process drain shown on the 

Drawings.  

4. Base shall be bolted and grouted to the foundation. Pump manufacturer shall 

furnish anchor bolt layout and sizing. 

5. Base shall include an electrical grounding lug. 

2.06 STRUCTURAL STEEL 

A. Comply with Section 43 20 00 – Pumps General. 

2.07 DISSIMILAR METALS 

A. Comply with Section 05 10 00 – Metal Materials. 

2.08 GALVANIZING 

A. Where applicable, galvanizing shall be performed in accordance with Section 05 05 13 – 

Galvanizing. 
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90398-004/February 2024 43 23 21-9  Horizontal Split Case Pumps 

2.09 STANDARDIZATION OF GREASE FITTINGS 

A. Grease Fittings: Comply with Section 46 00 00 – Equipment General Provisions. 

2.10 APPURTENANCES 

A. Shaft Seals: Shaft sealing shall be accomplished by the method identified in the 

schedule below. 

1. MECHANICAL SEAL  

a. Pump casing shall include two stuffing boxes, each fitted with mechanical 

seals of the type scheduled herein. Mechanical seals shall be single, inside, 

balanced stationary pusher type with sealing faces constructed of the 

materials scheduled herein. 

b. Mechanical seal metallic components shall be constructed of materials as 

scheduled herein with elastomer materials as scheduled herein.  

c. Mechanical seals shall be product water lubricated as per the API Piping 

Plan scheduled herein. Flush lines shall be of Type 316 stainless steel 

construction. 

d. Mechanical seals shall be as manufactured by Chesterton, Flowserve, John 

Crane or equal.  

B. Shaft Seal Schedule 43 23 18 – 04: 

Shaft Seal Schedule 43 23 21 - 04 

 DAF Recycle 

Shaft Sealing Arrangement Mechanical Seal 

Throat Bushing No 

Seal Flush Source / API Flush Plan Product / Plan 11 

Seal Face Material 
Carbon/Silicon 

Carbide 

Metallic Components 316 SST 

Flexible Components EPDM or Viton 

 

 

C. Pressure Gauges: Provide pressure gauges as indicated on the drawings and as 

specified under Section 43 20 00 – Pumps General.  

D. Shaft Couplings: 
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90398-004/February 2024 43 23 21-10  Horizontal Split Case Pumps 

1. Comply with Section 43 20 00 – Pumps General. 

2. A flexible coupling shall be provided between the pump shaft and driver and keyed 

to pump and driver shafts. 

3. Pumps shall be furnished with OSHA compliant coupling guards. Coupling guards 

shall be painted steel. The design of the guard shall permit access to oil or grease 

fittings at pump or motor bearings without the removal of the coupling guard. 

2.11 ELECTRICAL AND CONTROL REQUIREMENTS 

A. Comply with Specification Section 43 20 00 – Pumps General.  

B. Electrical and Instrumentation Requirements Schedule 43 23 21 - 05: 

 

Schedule 43 23 21 - 05 

Service DAF Recycle 

Motors  

Type Horizontal 

Rating 460V, 3 ph, 60 Hz 

Horsepower, HP 200 

Maximum Speed, rpm 1800 

Minimum Reduced Speed, rpm 900 

Enclosure TEFC 

Insulation 
 Class F or Class 

H 

Inverter Duty Yes 

Service Factor 1.10 

Bearing Thermal Protection  None 

Motor Speed Control VFD 

Maximum Sound at 3 feet, dBA  80 

Space Heater  No 

Motor Winding Temperature 

Protection 
None 

Separate Cooling Fan  No 

Miscellaneous See Note 

C. The motor for the pump shall be of the horizontal, squirrel cage induction type in 

accordance with Sections 26 05 60 – Low-Voltage Electric Motors, unless specifically 

modified herein. The rated horsepower shall be such that the motors will not be 

overloaded nor the motor nameplate horsepower exceeded when the pumps are 

operated at any point on the pump performance curve. 

D. Motors shall be specifically designed for operation with variable frequency drive speed 

controls as specified in Section 26 05 60 – Low-Voltage Electric Motors and Section 26 
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90398-004/February 2024 43 23 21-11  Horizontal Split Case Pumps 

29 23 – Low Voltage Variable Frequency Motor Controllers. Drives shall comply with the 

requirements of the Section 26 29 23 – Low Voltage Variable Frequency Motor 

Controllers. 

E. Motor Thrust bearings and guide bearings shall be grease or oil lubricated. Motor 

bearings shall have a minimum ABMA L10 life as specified in Section 26 05 60 – Low-

Voltage Electric Motors. After delivery and until substantial completion, all pump shafts 

shall be rotated weekly in the presence of the Engineer. 

2.12 SPECIAL TOOLS AND SPARE PARTS 

A. Comply with Section 43 20 00 – Pumps General.  

B. Spare parts shall be provided in accordance with Section 46 00 00 – Equipment General 

Provisions and shall include the following:  

Spare Parts Schedule 43 23 21 – 06 

 

Component Service 1 

Impeller wear rings 1 

Casing wear rings 1 

Bearings 1 

Casing joint gasket 1 

Shaft coupling complete 1 

Shaft Sleeves and O-rings 1 

Mechanical Seals 1 

 

2.13 EQUIPMENT IDENTIFICATION 

A. Comply with Section 43 20 00 – Pumps General. 

PART 3 – EXECUTION 

3.01 SHOP TESTING 

A. Factory testing shall be in accordance with Section 43 20 00 – Pumps General, and shall 

include: 

Shop Testing Schedule 43 23 18 - 07 

 DAF Recycle 

Hydraulic Performance Testing Yes 

Witnessed Performance Testing Yes 

Certified Performance Curves Yes 
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 DAF Recycle 

Mechanical Test  No 

String Test  No 

NPSH Test  No 

Hydrostatic Test Yes 

Casing Hardness Test  No 

3.02 SHIPMENT, DELIVERY, HANDLING AND STORAGE 

A. Shipment, delivery and handling of equipment and materials shall be in accordance with 

Section 01 65 00 – Product Delivery Requirements. 

B. Storage of equipment shall be in accordance with Section 01 66 00 – Product Storage 

and Protection Requirements. 

3.03 MANUFACTURER’S FIELD SERVICES 

A. The services of a qualified manufacturer's technical representative shall be provided in 

accordance with Section 43 20 00 – Pumps General. For each series of pumps, field 

services shall include the following Site Visits Schedule 43 23 21 - 08: 

Site Visits Schedule 43 23 21 - 08 

Service 
Number of 

Trips 

Number of 

Days/Trip 

Installation and Testing 1 2 

Startup and Training 1 1 

Services after Startup 1 1 

3.04 INSTALLATION 

A. Install pump in strict accordance with manufacturer’s recommendations and Section 43 

20 00 – Pumps General. 

3.05 ALIGNMENT 

A. Comply with Section 43 20 00 – Pumps General and 46 00 00 – Equipment General 

Provisions.  

3.06 FIELD TESTING 

A. Field testing shall be in accordance with Section 43 20 00 – Pumps General, and shall 

include the following Field Testing Schedule 43 23 21 - 09: 
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Field Testing Schedule 43 23 18 - 09 

 DAF Recycle 

Field Performance Testing Yes 

Vibration Testing Yes 

 

B. Field vibration and alignment tests shall be performed on all pumps. The Contractor shall 

procure the services of an independent predictive/preventive maintenance laboratory 

service to perform baseline vibration tests on the subject equipment. The testing 

laboratory shall be independent from the Contractor and Supplier. Testing shall be 

conducted at maximum, intermediate and minimum pump operating speeds for the 

assembled pumping units in place after installation. Vibration tests will be conducted in 

the presence of the Engineer in accordance with the procedures outlined in the 

applicable standards of the Hydraulic Institute and maximum vibration shall be within the 

limits set forth therein. In the event vibration exceeds the specified limits, the pump 

manufacturer shall make all required balancing and frame adjustments to bring the 

equipment within the Hydraulic Institute limits and re-perform the baseline vibration 

testing until the system complies prior to acceptance of any pumping equipment. The 

results of the final baseline analysis will be delivered to the OWNER. 

C. Noise measurements shall be taken in the field and shall comply with Hydraulic Institute 

Standards and as specified herein. 

D. After the pump manufacturer’s representative has determined the pump installation is 

correct and the pumps are ready for continuous use, Contractor shall test operate the 

pumps under actual operating conditions for the next twenty-one days. 

3.07 FAILURE OF EQUIPMENT TO PERFORM 

A. Comply with Section 46 00 00 – Equipment General Provisions. 

3.08 PAINTING 

A. Comply with Section 46 00 00 – Equipment General Provisions. 

B. Comply with Section 09 90 00 – Painting. 

END OF SECTION 
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SECTION 43 23 58 

ROTARY LOBE PUMPS 

PART 1 – GENERAL 

1.01 THE REQUIREMENT 

A. The Contractor shall furnish and install positive displacement rotary lobe pumps at the 

locations shown on the drawings and as specified herein. All pumps specified herein 

shall be supplied by the manufacturer.  

B. Equipment shall be provided in accordance with the requirements of Section 46 00 00 – 

Equipment General Provisions and Section 43 20 00 – Pumps General. 

1.02 REFERENCE SPECIFICATIONS, CODES, AND STANDARDS 

A. Comply with Section 26 05 00 – Basic Electrical Requirements. 

B. Comply with Section 43 20 00 – Pumps General. 

1.03 SUBMITTALS 

A. Product Data: Comply with Section 01 33 00 – Submittal Procedures  

B. Provide submittals identified in Section 46 00 00 – Equipment General Provisions in 

addition to the submittals identified herein and in addition to the submittals identified in 

the individual pumping specifications sections.  

C. Provide submittals identified in Section 43 20 00 – Pumps General. 

1.04  CLOSEOUT SUBMITTALS 

A. Submit warranty documentation in compliance with: 

1.   Section 01 33 00 – Submittal Procedures. 

2.   Section 01 61 00 – Product Requirements and Options. 

B. Operation and Maintenance (O&M) manuals shall be submitted in accordance with 

Section 01 33 00 – Submittal Procedures and Section 01 78 23 – Operation and 

Maintenance Data.  

C. Comply with Section 43 20 00 – Pumps General.  

1.05 MAINTENANCE MATERIAL SUBMITTALS 

A. Operation and Maintenance (O&M) manuals shall be submitted in accordance with: 

0
9
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2
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90398-004/February 2024 43 23 58-2  Rotary Lobe Pumps 

1.   Section 01 33 00 – Submittal Procedures. 

2.   Section 01 78 23 Operation and Maintenance Data. 

B. Comply with Section 01 78 43 – Spare Parts and Extra Materials. 

C. Comply with Section 01 79 00 – Instructions to Owner’s Personnel. 

D. Comply with Section 46 00 00 – Equipment General. 

E. Comply with Section 43 20 00 – Pumps General. 

1.06 QUALITY ASSURANCE SUBMITTALS 

A. Comply with Section 43 20 00 – Pumps General. 

B. Comply with Section 01 75 00 – Check Out and Start Up Procedures. 

1.07 GENERAL INFORMATION AND DESCRIPTION 

A. Comply with Section 46 00 00 – Equipment – General Provisions. 

1.08 WARRANTY  

A. Warranty shall be specified in Section 46 00 00 – Equipment General Provisions with the 

exception that the warranty period shall be for two (2) years from Substantial 

Completion. 

1.09 OPERATING CONDITIONS AND PERFORMANCE REQUIREMENTS 

Pump Performance Criteria Schedule: Schedule 43 23 58 – 01 

 

DAF Floated Solids 

Transfer Pumps  

Centrifuge Feed 

Pumps 

Number of Units 4 2 

Pump Identification Numbers 
P-35020, P-35030,  

P-35060, P-35070 
P-60140, P-60160 

Drive Type Constant Speed VFD 

Rating Point (at Full Speed)   

   Flow (gpm) 100 270 

   Design Differential Pressure (psig) 17 40 

Minimum Flow Operating Point (at Reduced Speed)   

   Flow (gpm) Not Applicable 150 

   Differential Pressure (psig) Not Applicable 19 

Horsepower for all operating points 5 20 

Maximum Pump Operating Speed (rpm) 300 300 

La
st

 M
od

ifi
ed

: 0
2/

28
/2

02
4 

at
 1

0:
41

A
M

 E
S

T



 

90398-004/February 2024 43 23 58-3  Rotary Lobe Pumps 

 

DAF Floated Solids 

Transfer Pumps  

Centrifuge Feed 

Pumps 

Fluid Pumped DAF Floated Solids DAF Floated Solids 

Solids Concentration (%) 1.5% to 3% 1.5% to 3% 

Fluid Temperature (degrees F) Ambient Ambient 

Suction Diameter (in) 4 6 

Discharge Diameter (in) 4 6 

Drive Configuration In line In line 

Direction of rotation when viewed from driven end clockwise clockwise 

Minimum ABMA L-10 Bearing life [along the full 
length of the published operating curve] (hours) 

100,000 100,000 

Area Classification Unclassified Unclassified 

Control Panel Rating  NEMA 4X NEMA 4X 

Suction Condition Flooded Flooded 

Low Suction Pressure Switch Yes  Yes 

High Discharge Pressure Switch Yes  Yes 

VFD Speed Range (%) N/A 50 – 100% 

PART 2 – PRODUCTS 

2.01 GENERAL 

A. Comply with Section 43 20 00 – Pumps General, except where superseded in this 

specification section.  

B. Pump Type: positive displacement rotary lobe pumps.  

2.02 ACCEPTABLE MANUFACTURERS 

A. Pump Manufacturers: 

1. Boerger 

2. LobePro 

3. or approved equal 

B. The electric motor shall be provided by the pump manufacturer and shall be one of the 

named manufacturers specified in Section 26 05 60 – Low-Voltage Electric Motors.  

C. All equipment for the pumps, including motors and bases, shall be provided as a 

complete unit by the pump manufacturer. 
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D. All pumps for same pumping application shall be provided by one manufacturer. 

E. Pumps with seal water, air gaps, and/or two-piece casing designs with parts 

manufactured outside of the United States are not permitted. 

2.03 ANCHORS AND SUPPORTS 

A. Comply with the following Specification Sections: 

1. Section 05 05 23 – Metal Fastening 

2. Section 46 00 00 – Equipment General Provisions 

3. Comply with individual pump specifications. 

B. Comply with Section 43 20 00 – Pumps General. 

2.04 MATERIALS OF CONSTRUCTION 

A. All lubricants or oils must be certified for conformance with ANSI/NSF Standard 60. 

B. Materials of construction are as follows: 

Materials of Construction: Schedule 43 23 58 – 02 

 

Component 

Materials of Construction 

DAF Floated Solids Transfer 

Pumps 
Centrifuge Feed Pumps 

Pump Casing 
ASTM A48, Gray Cast Iron, 230-

260 Brinell 

ASTM A48, Gray Cast Iron, 230-

260 Brinell 

Pump End Cover 
ASTM A48, Gray Cast Iron, 230-

260 Brinell Hardness  

ASTM A48, Gray Cast Iron, 230-

260 Brinell Hardness  

Pump End Cover Seal 
O-Rings 

Buna N or FKM Buna N or FKM 

Pump Reversible Wear 
Plate and Radial Wear 
Plates 

Hardox 500, minimum 500 Brinell 

Hardness with Reversible Surface 

Hardox 500, minimum 500 Brinell 

Hardness with Reversible Surface 

Shaft ASTM A293, Carbon Steel ASTM A293, Carbon Steel 

Shaft Sleeves  
(if applicable) 

Ceramic-Coated Stainless Steel Ceramic-Coated Stainless Steel 

Rotor 
ASTM A48, Solid Gray Cast Iron or 

Carbon Steel 

ASTM A48, Solid Gray Cast Iron or 

Carbon Steel 

Rotor Covering 
Buna-N, 65-72 Durometer 

Hardness or HNBR 

Buna-N, 65-72 Durometer 

Hardness or HNBR 

Pump, Gear Box & 
Motor Base 

Cast Iron Cast Iron 

Base Plate  Fabricated Steel Fabricated Steel 

Motor Mount Cast Iron Cast Iron 

Speed Reducer Case Cast Iron Cast Iron 

Speed Reducer Motor 
Mount 

Cast Iron Cast Iron 
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Materials of Construction: Schedule 43 23 58 – 02 

 

Component 

Materials of Construction 

DAF Floated Solids Transfer 

Pumps 
Centrifuge Feed Pumps 

Gears Minimum Rockwell Hardness of 60 Minimum Rockwell Hardness of 60 

Fasteners Stainless Steel 316L Stainless Steel 316L 

C. The pump, speed reducer (where applicable), and motor assembly shall be mounted on 

steel base plate complete with all necessary guards, couplings and mounting hardware. 

Bearings and timing gear shall be located in a common oil-filled cast iron gearbox, fitted 

with a built-in sight glass to monitor oil level. The timing gear shall maintain non-contact 

between the rotors. Bear life is to be designed for L-10 bearing life rating of 100,000 

hours at design conditions. 

D. The speed reducer shall consist of a parallel shaft gear reducer provided by the pump 

manufacturer. The speed reducer shall be a double reduction parallel shaft helical gear 

drive. The case shall be all cast iron with integral mounting feet. The gears shall be 

A.G.M.A. Class I with a minimum Rockwell "C" hardness of 60. Lubrication shall be 

splash type with oil maintained in the housing. Antifriction bearings shall be used 

throughout, and shafts sealed with shielded springloaded lip type seals. The cast iron 

motor mount shall be rabbeted, doweled or sleeved so that automatic alignment is 

maintained when bolted to the gearbox. It shall be designed to accept a standard frame 

NEMA motor. 

E. Pump shaft connections to drives and/or speed reducers shall be through flexible 

couplings as manufactured by Falk, Dodge, or equal. Couplings shall be provided with 

coupling guards. 

F. The suction and discharge port connections shall be ANSI Class 150 raised face 

flanges.  

2.05 COMPONENTS 

A. Casing 

1. End Cover: 

a. End Cover shall permit removal of the rotor without disturbing the suction 

and discharge piping, bearings, and mechanical seals.  

b. End Cover shall be machined to accept a reversible wear plate.  

2. Mounting: 

a. End Cover shall be flush mounted to the pump casing with no recesses or 

dead pockets. 
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b. End cover shall be sealed with an O-ring.  

c. Removable front cover shall be mounted to the pump casing with a minimum 

of four (4) individual bolts.  

3. Casing Protection (one of the following): 

a. Pump casing constructed of single block shall be equipped with radial pump 

casing protection plates. 

b. Pump casing with top and bottom housing sections shall be adjustable to 

accommodate wear.  

c. Casing top and bottom housing sections shall be adjusted using stainless 

steel shims to accommodate for wear.  

d. Casing adjustments shall be made to accommodate a minimum of two times 

the factory tolerance.  

B. Rotor: 

1. Type: Two (2) Rotors. 

2. High flow rotors shall be driven through positive timing gears running in an oil bath.  

3. Rotor cores shall be solids and shall be covered with a resilient covering as 

scheduled above.  

4. Rotors shall be positioned to the shaft by replaceable hardened keyways and 

secured to the shaft by internal/external expansion bolt and flush disc requiring no 

recesses in the end cover.  

5. Rotor core geometry shall be the same as that of the finished rotor. 

6. Rotors shall provide pressure pulse free operation. 

C. Pump - Shaft: 

1. Shaft diameter the pumps specified shall be rated for the design pressure and shall 

be a minimum of 40 mm where the rotors contact the shaft to decrease the potential 

for torsional shaft fatigue.  

2. Pump Shafts shall be fitted with sleeves when passing through the seal area. 

3. Pump shafts shall be affixed with straight cut timing gears running in a separate oil 

chamber also containing the shaft ball and roller bearings. 

D. Speed Reducer: 
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1. Type: Double reduction parallel shaft helical gear drive. 

2. Class: AGMA Class 1 

3. Speed Reducer shall be provided by the pump manufacturer.  

4. Speed Reducer Construction: 

a. Case shall be cast of the scheduled material and shall include integrally cast 

mounting feet. 

b. Minimum hardness: Rockwell “C” hardness of 60. 

c. Lubrication: Splash type with oil maintained in the housing.  

d. Speed Reducer Bearings: 

1) Anti-friction bearings shall be used.  

e. Speed Reducer Motor Mount: 

1) Motor mount shall be keyed, doweled, or sleeved so that automatic 

alignment is maintained when bolted to the gearbox.  

2) Motor Mount shall be designed to accept a standard frame NEMA 

motor.  

E. Connections: 

1. The pump, speed reducer, and motor assembly shall be mounted on a steel base 

plate complete with all necessary guards, couplings, and mounting hardware.  

2. Pump Ends: The Suction and Discharge port connections shall be ANSI Class 150 

raised face flanges. 

F. Base:  

1. Equipment Support: Common pump, speed reducer and motor base shall be suitably 

constructed to support the full weight of pump drive unit and motor. 

2. Base shall be especially fabricated for, the pump, motor and gearbox, etc. string 

components and sufficiently sized to ensure rigid support. 

3. Materials of construction shall be heavy welded steel construction, fabricated steel, 

steel open channel design, or cast iron as scheduled in herein. 

4. Shall be provided with bolt holes, grout holes/openings and drain connections with a 

drip lip. 
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2.06 STRUCTURAL STEEL 

A. Comply with Section 43 20 00 – Pumps General  

2.07 DISSIMILAR METALS 

A. Comply with Section 42 20 00 – Pumps General 

2.08 GALVANIZING 

A. Where applicable, galvanizing shall be performed in accordance with Section 05 05 13 – 

Galvanizing. 

2.09 STANDARDIZATION OF GREASE FITTINGS 

A. Where applicable, Grease Fittings: Comply with Section 46 00 00 – Equipment General 

Provisions.  

2.10 APPURTENANCES 

A. Shaft Seals: 

1. Type: Spring-loaded, lip type. 

2. Shaft seal shall be provided with silicon carbide or Duronit mechanical seals. 

3. A blocking chamber shall be located behind the mechanical seal, and in front of the 

bearing housing lip seal.  

4. The blocking chamber shall be molded into the casting of the pump. Chamber shall 

be suitable for the attachment of an external oil chamber for the mechanical seals. 

The external oil chamber shall be mounted on the top of the pump.  

B. Pressure Gages: Provide pressure gages as indicated on the drawings and as specified 

under Section 43 20 00 – Pumps General.  

C. Shaft Couplings: 

1. Comply with Section 43 20 00 – Pumps General. 

2. Pump shaft connections to drives and/or speed reducers shall be through flexible 

couplings. 

3. Couplings shall be provided with a coupling guard. 

4. Manufacturer: 

a. Falk 
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90398-004/February 2024 43 23 58-9  Rotary Lobe Pumps 

b. Dodge 

c. Approved Equal 

2.11 ELECTRICAL AND CONTROL REQUIREMENTS 

A. Comply with Specification Section 43 20 00 – Pumps General. 

Electrical and Instrumentation Requirements: Schedule 43 23 58 - 04 

Motors 

DAF Floated 

Solids Transfer 

Pumps  

Centrifuge Feed 

Pumps 

Rating 460V, 3 ph, 60 Hz 460V, 3 ph, 60 Hz 

Horsepower   5 20 

Speed, rpm 1800 1800 

Enclosure TEFC TEFC 

Insulation Class H Class H 

Inverter Duty No Yes 

Service Factor 1.0 1.0 

Space Heater Yes Yes 

Motor Winding Temperature Switches Yes Yes 

Separate Cooling Fan No No 

B. High discharge and low suction pressure switches and associated full line size isolated 

ring seals shall be furnished and installed on the suction and discharge piping for each 

pump. Pressure switches and isolated ring seals are furnished under Division 40. 

C. Run Dry Protection System  

1. A thermal run dry protection system shall be provided on each pump where 

specified. Pressure switches can be provided as alternative if approved by the 

Engineer. 

2. The system shall be designed to protect pumps from damage caused by an absence 

of liquid in the pump. Each thermal run dry protection system shall include an RTD 

temperature sensor, a remote 120 VAC 60 Hz powered digital temperature 

controller, and interconnecting cable. 

3. Each pump shall be furnished with a stainless steel thermal run dry protection probe. 

The probe shall be installed between front cover and front protection plate of each 

pump. The probe shall not come in contact with the pumped fluid.  
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4. The temperature controller shall be mounted in a type 316 stainless steel NEMA 4X 

panel with viewing window. Refer to Division 40 for additional requirements for the 

panel and associated components. The controller shall be furnished with a fail-safe 

relay which shall be de-energized to alarm in the event of a malfunction or power 

loss. Ambient temperature limits of the electronic controller shall be -40 to 140 deg F. 

Outputs shall be DPDT contacts rated 10A at 120 VAC. 

5. The cable connecting the temperature sensor and the electronic unit shall be teflon-

insulated 2-conductor driven shield type and shall be used to connect the sensing 

element to the electronic unit. The manufacturer and Contractor shall examine the 

Drawings to determine the required cable length. 

6. The thermal run dry system shall be calibrated and adjusted in the field by the pump 

supplier. 

7. The thermal run-dry protection system shall be WIKA Model CS4S - 3AR/M HBB 

temperature controller or equal with Pt 100 RTD sensing element. 

2.12 SPARE PARTS AND SPECIAL TOOLS 

A. Comply with Section 43 20 00 – Pumps General  

B. The equipment manufacturer shall furnish all special tools necessary to disassemble, 

service, repair and adjust the equipment. 

C. Spare parts shall be provided in accordance with Section 46 00 00 – Equipment General 

Provisions and shall include the following for each series of pumps. 

Spare Parts: Schedule 43 23 58 - 05 

 Quantity 

Component 
DAF Floated Solids 

Transfer Pumps  

Centrifuge Feed 

Pumps 

Set of mechanical seals 1 1 

Set of O-rings  1 1 

Set of lobes or rotor tips 1 1 

Set of all special tools required for normal 

operation and maintenance 
1 1 

Set of wear plates  1 1 

Set of radial liners or pump casing halves   

2.13 EQUIPMENT IDENTIFICATION 

A. Comply with Section 43 20 00 – Pumps General. 
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PART 3 – EXECUTION 

3.01 SHOP TESTING 

A. Factory testing shall be in accordance with Section 43 20 00 – Pumps – General. 

3.02 SHIPMENT, DELIVERY, HANDLING, AND STORAGE 

A. Shipment, delivery, and handling of equipment and materials shall be in accordance with 

Section 01 65 00 – Product Delivery Requirements. 

B. Storage of equipment shall be in accordance with Section 01 66 00 – Product Storage 

and Protection Requirements.  

3.03 MANUFACTURER’S FIELD SERVICES 

A. The services of a qualified manufacturer's technical representative shall be provided in 

accordance with Section 43 20 00 – Pumps General. For each series of pumps, field 

services shall include the following site visits: 

Site Visits Schedule: 43 23 58 - 07 

Service 
Number of 

Trips 

Number of 

Days/Trip 

Installation and Testing 1 1 

Startup 1 1 

Training 1 1 

Services after Startup 1 1 

3.04 INSTALLATION 

A. Install pump in strict accordance with manufacturer’s recommendations, Section 46 00 

00 – Equipment General Provisions, and Section 43 20 00 – Pumps General.  

3.05 ALIGNMENT 

A. Comply with Section 43 20 00 – Pumps General.  

3.06 FIELD TESTING  

A. Field Testing shall be in accordance with Section 43 20 00 – Pumps General. 

B. The Engineer shall have the right to inspect, test or witness tests of all materials or 

equipment to be furnished under these specifications, prior to their shipment from the 

point of the manufacturer. The Engineer shall be notified in writing at least 14 calendar 

days prior to shipment from the factory in order that arrangements for factory inspection 

and be made. 
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C. Preliminary and final field tests, conforming to Section 46 00 00 – Equipment General 

Provisions, shall not be conducted until such time that the entire installation is complete 

and ready for testing. Field tests shall be conducted to verify that the pumps and motors 

conform to the operating conditions specified, and shall be conducted in accordance with 

the requirements of Section 46 00 00 – Equipment General Provisions and Section 43 

20 00 – Pumps – General. If pump performance fails to meet the specified requirements, 

corrective measures shall be taken to bring the pumps into compliance with the specified 

requirements. A 30-day operating period in conformance with the requirements of this 

specification shall be required before the pumps are accepted and the warranty period 

initiated. Owner will not accept the pumps prior to the successful performance of this 30-

day operating period. 

D. Noise and vibration tests shall be conducted in conformance with the Hydraulics Institute 

Test Codes and OSHA Standards of Occupational Noise Exposure. Maximum allowable 

noise level, corrected for background sound, shall not exceed 85 dBA when measured at 

a horizontal distance of 3 meters from the equipment being tested, at a height of 3 

meters above floor level. The actual natural frequency of the installed pumping units will 

be verified using industry accepted procedures. 

E. All pumps operating settings, alarms, controls, and shutdown devices shall be calibrated 

and tested during the field tests. 

F. The Contractor shall furnish all power, facilities, labor, materials, supplies and test 

instruments required to conduct field tests. Water will be provided by the Owner. 

G. A field testing report shall be furnished to the Engineer upon completion of the tests. 

3.07 FAILURE OF EQUIPMENT TO PERFORM 

A. Comply with Section 46 00 00 – Equipment General Provisions. 

3.08 PAINTING 

A. Comply with Section 46 00 00 – Equipment General Provisions. 

B. Comply with Section 09 90 00 – Painting. 

3.09 EQUIPMENT IDENTIFICATION 

A. Each rotary lobe pump, motor and control panel shall be provided with a substantial 

stainless steel nameplate, securely fastened in a conspicuous place and clearly 

inscribed with the Manufacturer’s name, year of manufacture, serial number, material 

code, rated capacity, head, speed, all other pertinent data, and tag number. 

END OF SECTION 
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SECTION 43 25 13 

SUBMERSIBLE SOLIDS-HANDLING PUMPS 

PART 1 – GENERAL 

1.01 THE REQUIREMENT 

A. The Contractor shall furnish, install, and place into satisfactory operation submersible 

solids-handling pumps at the locations shown on the Drawings and as specified herein. 

All pumps specified herein shall be supplied by the same manufacturer. 

B. Equipment shall be provided in accordance with the requirements of Section 43 20 00 – 

Pumps General. 

C. The pump and all related equipment shall be designed for the wastewater applications 

specified herein and shall be suitable for continuous or intermittent operation. The pump 

shall be bottom suction, side discharge construction and shall be supplied with a foot 

mounted discharge connection elbow and integral sliding rail removal system of the 

pump manufacturer's design matched to the pumps being supplied.  

1.02 REFERENCE SPECIFICATIONS, CODES AND STANDARDS 

A. Comply with Section 26 05 00 – Basic Electrical Requirements  

B. Comply with Section 43 20 00 – Pumps General  

1.03 ACTION/INFORMATIONAL SUBMITTALS 

A. Product Data: Comply with Section 01 33 00 – Submittal Procedures. 

B. Provide submittals identified in Section 46 00 00 – Equipment General Provisions in 

addition to the submittals identified herein and in addition to the submittals identified in 

the individual pumping specification sections. 

C. Provide submittals identified in Section 43 20 00 – Pumps General. 

D. Dynamic Analysis Results Report 

1.04 CLOSEOUT SUBMITTALS 

A. Submit warranty documentation in compliance with: 

1. Section 01 33 00 – Submittal Procedures 

2. Section 01 61 00 - Product Requirements and Options 

0
3

-1
6

-2
0

2
1
 

La
st

 M
od

ifi
ed

: 0
2/

28
/2

02
4 

at
 1

0:
41

A
M

 E
S

T



 

90398-004/February 2024 43 25 13-2  Submersible Solids-Handling Pumps 

B. Operation and Maintenance (O&M) manuals shall be submitted in accordance with 

Section 01 33 00 – Submittal Procedures and Section 01 78 23 – Operation and 

Maintenance Data. 

C. Training Lesson Plans shall be submitted in accordance with Section 01 79 00 

Training/Instruction of Owner’s Personnel. 

D. Comply with Section 43 20 00 – Pumps General. 

1.05 MAINTENANCE MATERIALS SUBMITTALS 

A. Operation and Maintenance (O&M) manuals shall be submitted in accordance with: 

1. Section 01 33 00 – Submittal Procedures 

2. Section 01 78 23 Operation and Maintenance Data 

B. Comply with Section 01 78 43 – Spare Parts and Extra Materials. 

C. Comply with Section 01 79 00 – Instructions to Owner’s Personnel. 

D. Comply with Section 46 00 00 – Equipment General. 

E. Comply with Section 43 20 00 – Pumps General. 

1.06 QUALITY ASSURANCE SUBMITTALS 

A. Comply with Section 43 20 00 – Pumps General. 

B. Comply with Section 01 75 00 – Check Out and Start Up Procedures.  

1.07 GENERAL INFORMATION AND DESCRIPTION 

A. Comply with Section 46 00 00 – Equipment – General Provisions. 

1.08 WARRANTY 

A. Warranty requirements shall be as specified in Section 01 61 00 – Product 

Requirements and Options. Warranty requirements are supplementary to the individual 

equipment specifications. 

B. Comply with the Equipment Warranties requirements specified in Section 46 00 00 – 

Equipment General Provisions. 

C. Warranty shall be as specified in Section 46 00 00 – Equipment General Provisions with 

the exception that the warranty period shall be for two (2) years from substantial 

completion. 
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1.09 OPERATING CONDITIONS AND PERFORMANCE REQUIREMENTS 

 

Submersible  Pump Performance Criteria Schedule – 43 25 13 - 02 

 

Waste 

Washwater 

Recycle Pumps 

Centrate 

Recycle Pumps  

Number of Units 4 2 

Pump Shutoff Head (Allowable Range) (ft) 134-185 81-95.5 

Rating Point (at Full Speed)   

Flow (gpm) 1505 138 

Total Head (ft) 86.4 66.8 

Minimum Pump Efficiency (%) 68% 42.8% 

Rating Point shall be within the following range as % of 

BEP Flow 
100% to 110% 50% to 100% 

Maximum Allowable NPSHr 23.5 18.26 

Reduced Speed Operating Point 1   

Flow (gpm) 1505 138 

Total Head (ft) 37.8 35 

Operating Point shall be within (AOR/POR) AOR AOR 

Maximum Allowable NPSHr  23.5 18.26 

Reduced Speed Operating Point 2   

Flow (gpm) 521 40 

Acceptable Total Head Range (ft) 56.1 34 

Operating Point shall be within (AOR/POR) AOR AOR 

Reduced Speed Operating Point 3   

Flow (gpm) 521 40 

Acceptable Total Head Range (ft) 36.5 20.3 

Operating Point shall be within (AOR/POR) AOR AOR 

Maximum Brake Horsepower for all operating points 60 7.5 

Maximum Pump Operating Speed (rpm) 1800 3600 

Fluid Pumped 
Waste 

washwater 

Centrate 

Recycle Water 

Fluid Temperature (degrees F) 38 to 77 38 to 77 
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Waste 

Washwater 

Recycle Pumps 

Centrate 

Recycle Pumps  

Fluid Specific Gravity 1.0 1.0 

Fluid pH range 6 to 8 6 to 8 

Fluid Viscosity (absolute centipoise at 60-deg F) 1.13 1.13 

Minimum Solids Size (in) 2 2 

Minimum Suction Diameter (in) 4 1.5 

Minimum Discharge Diameter (in) 4 1.5 

Direction of rotation when viewed from driven end clockwise clockwise 

Minimum AFBMA B-10 Bearing life within AOR (hours) 50,000 50,000 

Factory test acceptance grade 1U 1U 

Rated Starts Per Hour, Minimum 10 10 

PART 2 – PRODUCTS 

2.01 GENERAL 

A. Comply with Section 43 20 00 – Pumps General, except where superseded in this 

specification section. 

B. Pump Type: Non-clog, submersible, centrifugal pump.  

2.02 ACCEPTABLE MANUFACTURERS 

A. Pump Manufacturer:  

1. Xylem/Flygt 

2. KSB 

3. Pentair/Fairbanks Morse 

4. Or equal 

 

A. All equipment for the pumps, including motors and bases, shall be provided as a 

complete unit by the pump manufacturer. 

B. All pumps for same pumping application shall be provided by one manufacturer. 

La
st

 M
od

ifi
ed

: 0
2/

28
/2

02
4 

at
 1

0:
41

A
M

 E
S

T



 

90398-004/February 2024 43 25 13-5  Submersible Solids-Handling Pumps 

2.03 ANCHORS AND SUPPORTS 

A. Comply with the following Specification Sections: 

1. Section 05 05 23 – Metal Fastening 

2. Section 46 00 00 – Equipment General Provisions 

3. Comply with individual pump specifications. 

B. Comply with Section 43 20 00 – Pumps General 

2.04 MATERIALS OF CONSTRUCTION 

Materials of Construction Schedule – 43 25 13 - 03 

Component 

 
Waste Washwater Recycle 

Pumps 

Centrate Recycle 

Pumps 

Casing 
Cast Iron, ASTM A48, CL30-

40 or  Ductile Iron A536 

Cast Iron, ASTM A48, 

CL30-40 or  Ductile Iron 

A536 

Suction Cover 

Cast Iron, ASTM A48, CL30-

40 or  Ductile Iron A536 

Cast Iron, ASTM A48, 

CL30-40 or  Ductile Iron 

A536 

Stuffing Box Cover 

Cast Iron, ASTM A48, CL30-

40 or Ductile Iron A536 

Cast Iron, ASTM A48, 

CL30-40 or Ductile Iron 

A536 

Bearing Housing 

Cast Iron, ASTM A48, CL30-

40 or  Ductile Iron A536 

Cast Iron, ASTM A48, 

CL30-40 or  Ductile Iron 

A536 

Shaft AISI 329 SS  AISI 329 SS  

Impeller  Cast Stainless Steel CF8M 
 Cast Stainless Steel 

CF8M 

Impeller Wear Ring Stainless Steel 400 Series 
Stainless Steel 400 

Series 

Casing Wear Ring Stainless Steel 400 Series  N/A  

Pump & Motor Base Carbon Steel Carbon Steel 

Fasteners AISI Type 316L SS AISI Type 316L SS 

O-Rings Nitrile Nitrile 

Control Panel 316 SS 316 SS 

Control Panel Rating NEMA 4X NEMA 4X 

Foot mounted 

discharge connection 

elbow  

Cast iron conforming to ASTM 

A48 Class 30 or 35 

Cast iron conforming to 

ASTM A48 Class 30 or 

35 
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2.05 COMPONENTS 

A. Impeller  

1. Impeller Type: One-piece, single-suction, non-clogging, multiple-vane, solids-

handling, mixed flow type.   

2. Impeller Construction:  

a. Solids Passage:  

1) Shall be designed with smooth flow passages to pass a spherical solid 

of the specified size and to prevent clogging by stringy materials. 

2) Impeller shall handle: solids of the specified sphere size, fibrous 

materials, heavy sludge, and other matter found in normal wastewater 

applications.  

b. The impeller shall be bolted, keyed and locked to the pump shaft at the 

factory. Adhesive or friction type fits are not acceptable.  

c. Impeller shall be coated with the same system applied to the interior of the 

casing. 

3. Impeller Balancing: Dynamically balanced.  

B. Casing/Volute 

1. Casing/Volute Type:  

a. End suction, side discharge construction.  

2. Casing/Volute Construction: 

a. The volute shall be single piece, non-concentric design.   

b. Shall be designed with a pullout assembly so that the impeller can be 

withdrawn 

c. Major pump components are referred to in the Materials of Construction 

Schedule – 43 25 13 – 03 table above. All surfaces, other than stainless 

steel, coming into contact with the fluid being pumped shall be protected by 

an NSF 61 approved coating resistant to the fluid being pumped. The 

impeller shall be cast stainless steel CF8M. The pump exterior shall be 

sprayed with NSF 61 approved epoxy finish      

3. Mounting: 
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a. Side discharge shall be equipped with foot mounted discharge connection 

elbow and integral sliding rail system. 

4. Solids Passage: 

a. Passages shall have smooth unobstructed passages for solids. Volute shall 

have smooth fluid passages large enough at all points to pass any size 

solids which can pass through the impeller. 

b. Passage Size: Large enough to pass a spherical solid of the specified size.  

c. Flanges: Integrally cast ANSI Standard flat faced flange with 125-lb drilling, 

5. Lifting: Casing/Volute shall be provided with lifting bolts and eye lugs for 

installation and maintenance of the pumps.  

C. Wearing Rings 

1. Shall be provided on casing and impeller when recommended by the 

manufacturer. 

2. Wearing rings and fasteners shall be galvanically compatible with casing and 

impeller materials and resistant to corrosion and erosion by the pumped fluid. 

3. Impeller wearing ring shall be approximately 50 Brinell softer than casing wearing 

ring. 

4. A wear ring system shall provide efficient sealing between the volute and impeller. 

5. Rings shall be drive fitted to the volute inlet and heat-shrink fitted to the impeller. 

D. Shaft  

1. Diameter: Shall be sufficiently large in diameter to safely transmit the maximum 

torque developed by the drive unit and of such design as to provide a rigid support 

for the impeller and to prevent excessive vibration.  

2. Construction: The shaft shall be heat treated, turned, ground, and polished over its 

entire length and shall be provided with keyways on both ends. 

E. Bearing Housing & Bearings 

1. Type: Permanently lubricated, radial and thrust bearing anti-friction ball or tapered 

roller. 

2. AFBMA B-10 Bearing Life (at all points along the usable portion of the pump curve 

at maximum pump speed): Comply with scheduled herein. 
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3. Quantity: Two (2) per pump. 

4. Construction: 

a. Bearing housing shall fully enclose the bearings to prevent entrance of 

contaminants and shall be designed to provide for axial adjustment of 

rotating assembly. 

b. Bearing housing shall be designed with a machined self-centering fit with the 

stuffing box cover. 

c. Bearing Lubrication: Bearings shall be permanently lubricated. 

d. Comply with Section 46 00 00 – Equipment General Provisions. 

F. Sealing of Mating Surfaces: 

1. All mating surfaces where watertight sealing is required shall be machined and 

fitted with O-rings. 

2. Fitting shall be such that sealing is accomplished by metal-to-metal contact 

between machined surfaces. This will result in controlled compression of the O-

rings without the requirement of a specific torque limit.  

3. Secondary sealing compounds, rectangular gaskets, elliptical O-rings, grease or 

other devices shall not be acceptable. 

G. Lifting System:  

1. Provide permanently installed slide rail mounting systems for each pump as shown 

on the drawings and as specified herein.  

2. Slide rail system shall facilitate pump removal from the wet pit for inspection or 

service without entering the pit or disconnecting piping. 

3. The pump shall be provided with a foot mounted discharge connection elbow 

permanently installed in the wet well along with the discharge piping.  

4. The discharge connection elbow shall be constructed with a 125 lb. ANSI standard 

flat faced flange.  

5. The pump shall be automatically connected to the discharge connection elbow 

when lowered into place and shall be easily removed for inspection or service. 

Sealing of the pumping unit to the discharge connection elbow shall be 

accomplished by a simple downward motion of the pump.  

6. A sliding guide bracket shall be an integral part of the pump unit. The entire weight 

of the pump unit shall be guided by the guide bar(s) and pressed tightly against the 

discharge connection elbow to provide positive sealing under all conditions. 
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7. The entire sliding rail system shall be designed to safely withstand all stresses 

imposed thereon by vibration, torque, shock and all possible direct and eccentric 

loads. No portion of the pump shall bear directly on the floor of the sump.  

8. Lower guide bar holders shall be integral with the discharge connection. Guide 

bars shall be of at least standard weight 316 stainless steel pipe of a conservative 

size adequate for its intended use. The guide bars shall not support any portion of 

the weight of the pump.  

9. All anchor bolts, lifting bolts, eye lugs and lifting cable, etc. necessary for a 

complete installation and maintenance of the pump shall be constructed of Type 

316 stainless steel and shall be adequately designed for its intended use.  

10. All metal to metal interfaces where movement might occur shall be non-sparking. 

The slide mounting system for the influent pumps shall meet or exceed 

Underwriters Laboratory requirements for operation in a Class I, Division 1, Group 

D hazardous location.  

2.06 LIFTING DAVIT 

A. Lifting davits shall be provided per Section 41 22 00 – Cranes and Hoists.  

2.07 STRUCTURAL STEEL 

A. Comply with Section 43 20 00 – Pumps General. 

2.08 DISSIMILAR METALS 

A. Comply with Section 43 20 00 – Pumps General. 

2.09 GALVANIZING 

A. Where applicable, galvanizing shall be performed in accordance with Section 05 05 13 – 

Galvanizing. 

2.10 APPURTENANCES 

A. Shaft Seals: Shaft sealing shall be accomplished by one of the following methods as 

identified in the schedule below. Shaft sealing shall be accomplished by one of the 

following methods as identified in the schedule below. 

1. Mechanical seals shall run in an oil-filled chamber to provide constant lubrication. 

The lubricant chamber shall be designed to prevent overfilling and to provide 

lubricant expansion capacity. The drain and inspection plug, with positive anti-leak 

seal shall be easily accessible from the outside. The seal system shall not rely 

upon the pumped media for lubrication. Seal lubricant shall be FDA Approved, 

nontoxic. 
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2. The lower, primary seal unit, located between the pump and the lubricant chamber 

shall contain one stationary and one positively driven rotating, industrial duty, 

corrosion resistant, seal rings. The lower seal shall be independent of the impeller 

hub. 

3. The upper, secondary seal unit, located between the lubricant chamber and the 

motor housing, chamber shall contain one stationary and one positively driven 

rotating, industrial duty, corrosion resistant, seal rings.   

4. Each seal interface shall be held in contact by its own spring system. The seals 

shall require neither maintenance nor adjustment and shall be capable of 

operating in either clockwise or counter clockwise direction of rotation without 

damage or loss of seal. The seal system shall not be damaged when run dry. No 

external source of seal cooling or lubrication water shall be required. 

5. The following seal types shall not be considered acceptable nor equal to the dual 

independent seal specified: shaft seals without positively driven rotating members, 

or conventional double mechanical seals containing either a common single or 

double spring acting between the upper and lower seal faces. Cartridge type 

systems will not be acceptable. No system requiring a pressure differential to 

offset pressure and to effect sealing shall be used. 

B. Shaft Seal Schedule 

 

Shaft Seal Schedule – 43 25 13 - 04 

 
Waste Washwater 

Recycle Pumps 

Centrate 

Recycle Pumps 

Shaft Sealing Arrangement Mechanical Seal Mechanical Seal 

Throat Bushing No No 

Seal Flush Source / API Flush Plan None None 

Lower Seal Unit – Seal Face 

Material 

Tungsten 

Carbide/Silicon 

Carbide 

Tungsten 

Carbide/Silicon 

Carbide 

Upper Seal Unit - Seal Face 

Material 

Carbon/Silicon or 

Tungsten Carbide 
Ceramic/Carbon 

Metallic Components 316 SST 316 SST 

Flexible Components EPDM or Viton EPDM 

 

C. Pressure Gages: Provide pressure gages as indicated on the drawings and as specified 

under Section 43 20 00 – Pumps General.  

D. Gauge taps shall be provided on the discharge piping of the vertical submersible pumps 

in a location as shown on the Contract Drawings or as directed by the Engineer. Gauge 
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taps shall be threaded corporation stops, conforming to the requirements of Section 40 

05 00 – Basic Mechanical Requirements. Gauges shall be as specified in Section 40 73 

13 – Pressure and Differential Pressure Gauges.  

2.11 ELECTRICAL AND CONTROL REQUIREMENTS 

A. Comply with Specification Section 43 20 00 – Pumps General.  

B. Electrical and Instrumentation Requirements 

 

Schedule – 43 25 13 - 05 

Service 
Waste Washwater 

Recycle Pumps 

Centrate Recycle 

Pumps 

Motors  
 

Type Direct Coupled Direct Coupled 

Rating 460V, 3 ph, 60 Hz 460V, 3 ph, 60 Hz 

Maximum Horsepower (hp) 60 10 

Speed, rpm (Nominal) 1800 3600 

Enclosure Submersible Submersible 

Insulation Class F or H Class F or H 

Inverter Duty Yes Yes 

Service Factor 1.0 1.0 

Bearing Thermal Protection None None 

Motor Speed Control Variable Speed Variable Speed 

Space Heater No No 

Motor Winding Temperature 

Protection 

Temperature 

Switches 

Temperature 

Switches 

Motor Bearing RTDs No No 

Motor Bearing Vibration No No 

Pump Instrumentation   

Pump Bearing RTDs No No 

Pump Bearing Vibration No No 

Oil Reservoir Moisture Sensor  No No 

Packaged Control Panel Yes Yes 
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Service 
Waste Washwater 

Recycle Pumps 

Centrate Recycle 

Pumps 

Motors  
 

Packaged Control Panel Enclosure 

Type 
NEMA 4X NEMA 4X 

Cooling Jacket No No 

Rated Starts Per Hour, Minimum 10 10 

C. Submersible Motors:  

1. All electrical appurtenances shall be rated for installation in classified areas as 

indicated in the Pump Schedule.  

2. Motors shall conform to all applicable parts of Section 26 05 60 – Low Voltage 

Electric Motors. The pump motor shall be designed for operation with the voltage, 

frequency and phase electrical characteristics scheduled herein. See schedule for 

motor horsepower. Motors shall be mounted on each pump and shall conform to 

the latest applicable NEMA, IEEE, and ANSI standards for submersible service. 

The motors shall be rated for continuous duty with a minimum service factor as 

required by schedules herein. 

a. Type: Squirrel-cage induction, housed in a watertight chamber.  

b. The stator winding and stator leads shall be moisture resistant.  

c. Motor Insulation: Motor insulation shall be as scheduled herein. 

d. The use of bolts, pins, or other fastening devices requiring penetration of the 

stator housing shall not be allowed. 

e. Starts Per Hour: The motor shall be guaranteed for continuous unsubmerged 

duty, capable of sustaining a minimum scheduled starts per hour without 

overheating.  

f. Motor Bearings: The motor shall be provided with pre lubricated radial and 

thrust bearings which are designed to carry the entire load which may be 

imposed upon it under all operating conditions.  

g. All motors shall be housed in enclosures specifically designed for 

submersible pump application.  

3. Cable Entry Water Seal:  

a. The cable entry water seal design shall insure a watertight and submersible 

seal without specific torque requirements.  
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b. The cable entry shall be comprised of a single cylindrical elastomer 

grommet, flanked by stainless steel washers all having a close tolerance fit 

against the cable outside diameter and the entry inside diameter and 

compressed by the entry body containing a strain relief function, separate 

from the function of sealing the cable. The assembly shall bear against a 

shoulder in the pump top. The cable entry junction chamber and motor shall 

be separated by a stator lead sealing gland or terminal board, which shall 

isolate gaining access through the pump top. The junction chamber 

containing the terminal board shall be sealed from the motor by an elastomer 

compression seal O-ring. Connection between the cable conductors and 

stator leads shall be made with threaded compressed type binding post 

permanently affixed to the terminal board and thus perfectly leak proof. Each 

pump shall be equipped with separate terminal board that totally isolates the 

incoming power supply from the pump motor. 

c. An acceptable alternate cable entry seal shall include cable leads shall enter 

at the top of the motor and shall allow the cable-to-motor connection to be 

accomplished in the field without soldering. All power and control lead wires 

shall be double sealed as they enter the motor in such a manner that cable-

wicking will not occur. This sealing system shall consist of a rubber grommet 

followed by epoxy that is high in adhesive qualities and has a low coefficient 

of expansion. Each conductor shall have a small section of insulation 

removed to establish a window area of bare wire and each wire shall be 

untwisted and surrounded by epoxy potting material. A cable strain relief 

mechanism shall be an integral part of the sealing system. The cable sealing 

system shall be capable of withstanding an external pressure test of 1,200 

psi as well as a cable assembly pull test as required by Underwriters 

Laboratories. Power and control leads shall be terminated on a sealed 

terminal board. The terminal board and its bronze lugs shall be O-ring 

sealed. 

D. Pump Cords: 

1. Cord Length:  

a. Power and control cables between the pumps and the control panel shall be 

provided by the pump manufacturer who shall be responsible for reviewing 

the drawings as necessary to determine the required cable length.  

b. All pumps for the same application shall be provided with the same length of 

cable. 

c. No splices shall be allowed unless specifically called for in the electrical 

drawings.  

2. Pump Cord Materials: PVC or oil resistant cloroprene rubber jacketed type SPC 

cable suitable for submersible pump applications. 
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3. Sizing:  

a. In Accordance with NEC and ICEA standards.  

b. Cords shall meet with MSHA approval.  

4. Stainless steel strain relief connectors shall be furnished for all cables. 

2.12  

CONTROL PANEL 

A. Panel Materials of Construction: Motor starters and controls shall be provided as 

required in the materials of construction scheduled herein. 

B. Panel NEMA Rating:  

1. NEMA rating of panel and appurtenances shall be as indicated in the Schedule.  

2. The control panels shall be assembled using NEMA rated components. 

Components designed and built to International Electrotechnical Commission 

(IEC) standards are not recognized. Equipment designed, manufactured and 

labeled in compliance with IEC standards is not acceptable.  

C. The control panel shall include, but not be limited to, the following:  

1. Disconnect: A single fused or circuit breaker type lockable disconnect switch 

operable from outside the control panel.  

2. Control Power: Control power shall be 120 VAC from an integral, fused control 

power transformer. 

3. Panel Face Mounted Control Features: 

a. The following front of panel control devices and indicator lights shall be 

provided in compliance with applicable Division 40 specifications: 

1) Three position Hand-Off-Remote selector switch 

2) Momentary Run pushbutton 

3) Momentary Stop pushbutton 

4) Running indicator light 

5) Stopped indicator light 

6) “Fault” indicator light 

7) Digital VFD speed indicator 
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8) Potentiometer for VFD speed control  

9) Each indicator/control shall be accompanied by a legend plate 

identifying the light function.  

 

4. Functional Description Summary: 

a. With the H-O-R in the “Hand” position, the operator shall start and stop the 

pump with the Run and Stop momentary pushbuttons on the face of the 

panel.  The operator shall change the speed of the pump using the 

potentiometer to control the VFD. 

b. With the H-O-R in the “Off” position, the pump shall not run. 

c. With the H-O-R in the “Remote” position, the plant SCADA system shall start 

and stop the pump and control VFD speed as required for proper operation.   

Refer to specification Section 40 61 96 “Process Control Descriptions” for 

details. 

2.13 SPARE PARTS 

A. Spare parts shall be provided in accordance with Section 46 00 00 – Equipment General 

Provisions and shall include the following for each series of pumps. 

B. Contractor shall provide one spare pump for each application. 

 

2.14 EQUIPMENT IDENTIFICATION 

A. Comply with Section 43 20 00 – Pumps General. 

PART 3 – EXECUTION 

3.01 SHOP TESTING 

A. Factory testing shall be in accordance with Section 43 20 00 – Pumps General, and shall 

include: 

 

Shop Testing Schedule – 43 25 13 - 07 

 

Waste 

Washwater 

Recycle Pumps 

Centrate Recycle 

Pumps 

Hydraulic Performance Testing Yes Yes 
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Waste 

Washwater 

Recycle Pumps 

Centrate Recycle 

Pumps 

Witnessed Performance Testing No No 

Certified Performance Curves Yes Yes 

Vibration Testing No No 

Mechanical Test No No 

String Test No No 

NPSH Test No  No 

Hydrostatic Test No No 

Casing Hardness Test No No 

 

1. Impeller, motor rating and electrical connections shall be checked. 

2. Shop testing shall be in accordance with current applicable Hydraulic Institute 

Standards. 

3.02 SHIPMENT, DELIVERY, HANDLING AND STORAGE 

A. Shipment, delivery and handling of equipment and materials shall be in accordance with 

Section 01 65 00 – Product Delivery Requirements. 

B. Storage of equipment shall be in accordance with Section 01 66 00 – Product Storage 

and Protection Requirements. 

3.03 MANUFACTURER’S FIELD SERVICES 

A. The services of a qualified manufacturer's technical representative shall be provided in 

accordance with Section 43 20 00 – Pumps General. For each series of pumps, field 

services shall include the following site visits: 

 

Site Visits Schedule 43 25 13 - 08 

Service 
Number of 

Trips 
Hours  

Installation and Testing 1 8 

Startup 1 8 

Training 2 8 

Services after Startup 1 4 
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3.04 INSTALLATION 

A. Install pump in strict accordance with manufacturer’s recommendations and Section 43 

20 00 – Pumps General. 

3.05 ALIGNMENT 

A. Comply with Section 43 20 00 – Pumps General.  

3.06 FIELD TESTING 

A. Field testing shall be in accordance with Section 43 20 00 – Pumps General, and shall 

include: 

Field Testing Schedule 43 25 13 - 09 

 

Waste 

Washwater 

Recycle 

Centrate Recycle 

Pumps 

Field Performance Testing Yes Yes 

Vibration Testing No No 

Natural Frequency “Bump” Test No No 

3.07 FAILURE OF EQUIPMENT TO PERFORM 

A. Comply with Section 46 00 00 – Equipment General Provisions. 

3.08 PAINTING 

A. Comply with Section 46 00 00 – Equipment General Provisions. 

B. Comply with Section 09 90 00 – Painting.  

END OF SECTION 
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SECTION 43 41 41  

 CARBON STEEL CHEMICAL STORAGE TANKS 

PART 1 – GENERAL 

1.01 REQUIREMENTS 

A. The Contractor shall furnish, deliver, install, test and place in satisfactory operation carbon 

steel storage tanks, complete with all necessary accessories, at the locations shown on the 

Drawings, and as specified herein.  

B. Equipment shall be provided in accordance with the requirements of Section 46 00 00 – 

Equipment General Provisions. 

1.02 CONDITION OF SERVICE/STORAGE TANK SCHEDULE 

 
Sodium Hydroxide Bulk 

Tanks 

Number of Tanks Two (2) 

Tank Identification No. T-52010, T-52020 

Solution Concentration 50% 

Specific Gravity 1.52 

Freezing Point 54°F @ 50% 

Design Temperature 65-104°F 

pH 14 

Tank Design Vertical, Cylindrical 

Bottom Configuration Flat Bottom 

Top Configuration Cone Top 

Useable Capacity (per tank) 6,100 gallons 

Diameter 10’-0” 

Maximum Straight Shell Height 10’- 5” 

Maximum Overall Height (not including top connections) 12’- 0” 

Connection Openings*: 

1)   Fill 2” 

2)   Outlet - Transfer Pump Suction 3” 

3)   Overflow 3” 

4)   Normal Vent 6” 

5)   Emergency Vent As Required 

6)   Top Manway Diameter 2’-6” 

7)  Radar Level Instrument 
Coordinate with Instrument 

Supplier per Div 40 
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Sodium Hydroxide Bulk 

Tanks 

8)  High Level Probe 
Coordinate with Instrument 

Supplier per Div 40 

9) Heating Panels and Insulation 

Design Temp / Minimum Ambient Temp 

No 

NA 

10) Sight Gauge 
Coordinate with Instrument 

Supplier per Div 40 

Materials of Construction of Metal Fasteners Exposed to Chemical Fed 

to Process 
316 Stainless Steel 

Materials of Construction of Metal Fasteners in Containment Area 316 Stainless Steel 

Materials of Construction of Metal Fasteners above Containment Area 316 Stainless Steel 

Materials of Construction of Elastomers EPDM 

Containment Wall Height** Refer to Drawings 

* Refer to Drawings for Location, Orientation, and Elevation of 

Connections 
** Refer to Drawings for maximum possible submergence for tank 
design / buoyancy calculations. 

 

1.03 RELATED WORK 

A. Section 09 91 00 – Painting  

B. Section 10 14 01 – Identifying Devices 

C. Section 40 05 68.23 – Miscellaneous Valves 

D. Section 40 70 00 – Instrumentation for Process Systems 

E. Section 46 00 00 – Equipment General Provisions 

1.04 SUBMITTALS 

A. The following items shall be submitted with the Shop Drawings in accordance with, or in 
addition to, the submittal requirements specified in Section 01 33 00 – Submittals; and 
Section 46 00 00 – Equipment General Provisions: 

1. List of at least five similar installations of the tank type, size, chemical service, 
and location conditions being proposed, including date installed, contact name, 
address and phone number. 

2. Warranty. 

3. Dimensions of tank and dimensions, location, and orientation of openings, 
fittings, accessories, attachments, restraints and supports, anchor bolts, and 
manways. 

4. Weight of tanks. 

5. Detailed instructions for pipe connections and bolt torque values. 

6. Design calculations signed by registered Professional Engineer for tanks, and 
tank restraint systems to withstand seismic, wind, and buoyancy conditions as 
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required, including details for anchorage, lateral restraint, foundation 
requirements, and anchor bolt sizes, depth of embedment, shear, and pullout 
strength. 

7. Drawing details for ladder as recommended by Manufacturer and conforming 
with OSHA standards. 

8. Statement that materials and fittings used are suitable for intended service. 

9. Statement that fabrication is in accordance with these Specifications. 

10. Instructions for handling, storage, loading and unloading, and installation of 
tanks.   

11. Inspection and testing reports as specified in Part 3 – Execution. 

12. Spare parts and special tools list 

13. Operations and maintenance manuals 

1.05 WARRANTY 

A. Warranty and Guarantee shall be as specified in Section 46 00 00 – Equipment General 

Provisions with the exception that the warranty period shall be for five (5) years. 

1.06 MANUFACTURERS 

A. The carbon steel tank manufacturer shall specialize in manufacture, assembly, and field 
service of steel chemical storage tanks with a minimum of ten years of experience. 
Manufacturer shall have a certified ISO 9001 Quality System in place. 

B. The carbon steel storage tanks shall be as manufactured by: 

1. General Industries 

2. Highland Tank and Manufacturing  

3. Weston and Associates  

4. Or approved equal. 

C. The ladder safety systems shall be as manufactured by: 

1. Honeywell, Miller Vi-Go Series 

2. DBI Sala, LAD_SAF Series  

3. Or approved equal.  

1.07 QUALITY ASSURANCE 

A. Not Used 

1.08 REFERENCES 

A. ANSI A14.3 – Ladders – Fixed – Safety Requirements  

B. API 650, Appendix J – Welded Tanks for Oil Storage   
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C. Factory Mutual Data Sheet 7-59, Inerting and Purging of Tanks, Process Vessels, and 

Equipment 

D. Manufacturing Chemists’ Association, Inc., and the Chlorine Institute for Storing and 

Handling of Sodium Hydroxide recommended practices 

E. Occupational Safety and Health Act of 1970 

F. All other applicable Federal, State, and local regulations 

1.09 STORAGE AND PROTECTION  

A. The equipment shall be stored and protected in accordance with the manufacturer's 

recommendations and the requirements of Division 1. 

PART 2 – PRODUCTS 

2.01 GENERAL REQUIREMENTS  

A. Tanks shall be constructed for storage of 50% sodium hydroxide (caustic) chemical 

solution. 

B. The Contractor is responsible for the coordination and selection of corrosion resistant 

materials for the chemical specified below.  The chemical storage tank manufacturer shall 

become familiar with the characteristics of the specified chemical and guarantee the 

suitability of the materials used in manufacturing of the equipment.  The Contractor and 

manufacturer shall include all features as necessary for satisfactory operation of the tank 

system for all specified chemical solution concentrations and temperatures.  

C. Tank capacities (volumes) specified shall include only that volume in the straight shell 

below the maximum tank fill level (generally 3” below the overflow pipe invert elevation) 

and above the pump suction connection.   

D. The tank manufacturer shall be fully responsible for the structural design and integrity and 

watertightness of all tanks including all connections. 

E. Tanks shall be anchored to the concrete base by the Contractor in accordance with the 

Drawings. 

2.02 MATERIALS 

A. Requirements for all Services 

1. All materials shall be new and both workmanship and material shall be of the very 

best quality, entirely suitable for the service to which they are to be subjected. 

B. Connections and Accessories 
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1. All connections/openings shall be flanged in accordance with ANSI B16.5 150 

pounds and provided with flanged gasket. Flanged connections, nozzles, and 

openings shall be steel gusseted and flat face. Weld necks shall be provided as 

required.  All pipe supports, hardware, accessories, etc., shall be provided. Anchor 

bolts and bolts shall conform to ASTM A 193, Grade B8M, and nuts shall conform to 

ASTM B 194, Grade 8M. Materials of fasteners shall be as specified in Section 2.02.  

Provide washer for each nut of the same material as the nut. Contractor shall 

coordinate concrete tank pad installation with the tank connections and accessories 

to ensure no interferences. 

2. Tank outlet connections shall be as shown on the Drawings. Each tank outlet/drain 

line shall be a fully draining outlet and the drain connection shall be provided with an 

isolation valve by the Contractor as indicated in the Drawings.  

3. Vent lines shall be top-mounted.  Each vent shall be extended to the atmosphere, 

extend 24-inches above the roof, and shall have a 180-degree return and a vent 

insect screen. Vent insect screen shall be a material compatible with the chemical 

service.  Vent lines shall be supplied and furnished by the Contractor as required or 

as directed by the Engineer.  

4. Each bulk storage tank fill line shall be provided with a camlock type quick connect 

coupling as shown on the Drawings for connection to the delivery vehicle. The 

materials shall be suitable for the specified chemical.  Quick connect couplings shall 

be provided by the Contractor as specified in Section 40 05 51 – Valves, General. 

5. Each tank shall be provided with an overflow pipe as specified and indicated on the 

Drawings.  The Contractor shall provide a duckbill check valve on the overflow pipe 

of interior storage tanks as shown on the Contract Drawings. The duckbill check 

valve shall be as specified in Section 40 05 68.23.   

6. Each tank shall be provided with level instruments by the Contractor in accordance 

with Section 40 70 00 –Instrumentation for Process Systems.  The mounting and 

connecting requirements, including mounting flange diameter, required clearance 

between mounting flange and tank wall, and height above liquid level, shall be 

provided as shown on the Drawings and coordinated with the Instrument Supplier. 

7. The caustic bulk tanks shall be provided with flat-faced flanged manways with 

gaskets, blind flanges, and bolts that are constructed of materials resistant to 

corrosion by the specified chemicals as shown in the Tank Schedule.  

8. Caustic Bulk Tank Ladders:  

a. Each storage tank shall be equipped with an exterior access ladder for access 

to the manway and top-mounted level instruments. The ladder shall be 

constructed of stainless steel.  

b. Ladder shall meet OSHA requirements, including allowable distance from the 

concrete floor or grating to the first rung.  
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c. Ladder shall provide 18 inches between side rails and 12 inches between 

rungs and be nonslip. 

d.  Angle clips shall be furnished for mounting the bottom of the ladder to the 

concrete pad or grating. Ladders shall be furnished with gooseneck handrails 

at the top.  

e. The tank top shall be equipped with ladder clips to bolt ladder handrails 

thereto.  

f. Each tank ladder shall be equipped with a ladder safety system in compliance 

with all OSHA requirements and to meet ANSI A14.3 design requirements. 

g. Ladder safety system shall include all necessary components to provide a fully 

operational system, including one full body safety harness with a 310-lb. weight 

capacity for each ladder safety system.  

9. Each tank shall be provided with a minimum of four lifting lugs. Lifting lugs shall be 

capable of withstanding weight of an empty tank with a safety factor of 3 to 1. 

10. Each tank shall be provided with a minimum of four tie-down lugs. The tank restraints 

shall withstand seismic load calculated in accordance with current UBC code and 

buoyancy of empty tank in a containment area flooded to the top of the containment 

wall. Refer to Drawings for containment wall height.  

a. The anchor lugs shall be designed and supplied by the tank manufacturer. The 

tank manufacturer shall submit calculations, sealed by a Professional 

Engineer, to verify that anchor lugs can withstand buoyancy and seismic 

activity. 

b. The anchor bolts, nuts, washers, shims and related hardware shall be sized 

and provided by the Contractor. The Contractor shall size the anchor bolt 

anchoring depth and edge distance for the tank pad. The Contractor shall 

submit calculations, sealed by a Professional Engineer, to verify that anchor 

bolts can withstand buoyancy and seismic activity.  

11. Each tank shall be provided with a 316 Stainless steel handrail around the top of the 

tank. Handrail system shall be designed by the tank manufacturer to meet or exceed 

OSHA requirements with a minimum safety factor equal to 2.  All rails, posts, kick 

plates, base plates, fasteners, and necessary appurtenances for a complete and 

rigid installation shall be provided and installed per manufacturer's 

recommendations. The handrail system shall have two (2) rails, with the top rail 

located 42 inches above the walking surface. Maximum horizontal spacing between 

posts shall be 4 feet. Handrail shall be provided with gate or chains for opening at 

stairs for bulk tanks. Handrails shall be erected with true horizontal and vertical 

alignment and shall be smooth and free of surface defects.  All cut edges and holes 

shall be sealed with a compatible resin system. The top of the tank shall be 
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constructed with an anti-slip coating. The tank shall be able to support the weight of 

a staff member. 

12. The tank manufacturer shall provide a sight gauge for each tank, as shown on the 

Drawings and as specified in Section 40 72 53 Level Gauges.  

13. Each tank shall be provided with a minimum of two grounding lugs.  The Contractor 

shall ground the tank, piping, and equipment in accordance with Section 26 05 26, 

Grounding and Bonding. 

14. The tank shall be provided with a permanently attached label providing the following 

information: 

a. Name, concentration, and specific gravity of material stored 

b. Tank materials of construction, thickness, and fabrication standard 

c. Tank dimensions and capacity 

d. Maximum temperature rating 

e. Manufacturer 

f. Date of manufacture 

15. All metallic parts, fasteners, brackets, mounting hardware, and accessories provided 

by the tank manufacturer shall be constructed of corrosion resistant metals as 

specified in the Tank Schedule.   

C. Piping Support 

1. All horizontal sections of piping inside the containment area shall be supported by 

thermoplastic pads at maximum 5-foot intervals as shown in the Drawings to prevent 

the piping from resting directly on concrete. 

2. For vertical piping exterior and interior to the tank, all pipe supports, hardware, 

accessories, etc., shall be provided for connections as shown in the Tank Schedule.  

Vertical piping into the tanks shall be supported every five feet and shall be parallel 

to the tank wall.  External vertical piping shall be not less than 6 inches from the tank 

wall.  Support locations for piping installed within the tank shall be coordinated with 

equipment to be installed within the tank and shall be as shown in the Drawings.   

3. All piping into the tanks shall be supported such that no weight is placed on the tank 

or its connections. 

2.03 FABRICATION / ASSEMBLING / FINISHES 

A. Fabrication 
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1. The tank shall be fabricated of carbon steel. The minimum plate thickness shall be 

3/8 inch, including 1/8-inch corrosion allowance, for tank shell and heads. Plate 

materials shall be flange quality steel conforming to ASTM A516 Grade 70. All joints 

shall be of double butt weld construction and be able to support the weight of a staff 

member.  

2. Tank shall be stress-relieved for high temperature applications.  

3. The design of the tank shall be the responsibility of the tank manufacturer.  The tank 

shall be fabricated in accordance with API-650 Appendix J and comply with all state 

and local regulations. 

4. The tank orientation shall be as indicated on the Drawings with openings and 

connections as shown on the Drawings and as specified herein. The tank top shall 

be able to support a 250-lb load on a 4-inch by 4-inch area. 

5. All welds shall be ground smooth, and all interior corner welds shall be ground to a 

minimum 1/4-inch radius.  All corners and sharp edges shall be rounded and ground 

smooth. 

6. Pipe connections shall be flanged ASME B16.5 Class 150, Schedule 40 or 80 we 

required by the design standard carbon steel pipe conforming to ASA Specification 

B36.10.  Gaskets shall be as specified in Tank Schedule.  Fittings shall conform to 

ASTM A120, seamless Schedule 40 or 80, as required by the design standard.   

7. All tank pressure boundary welds shall be beveled and full penetration butt 

sipwelded.  Nozzle to tank welds shall be full penetration welded. 

8. All fabricated work shall be shop fitted together as much as practicable, and 

delivered to the field, complete and ready for erection.  All miscellaneous items such 

as stiffeners, fillets, connections, brackets, and other details necessary for a 

complete installation shall be provided. 

9. All work shall be fabricated and installed in a manner that will provide for expansion 

and contraction, prevent shearing of bolts, screws, and other fastenings, ensure 

rigidity, and provide a close fit of sections. 

10. Finished members shall be free from distortions of any kind. 

11. All shearings shall be neat and accurate, with parts exposed to view neatly finished.  

Flame cutting is allowed only when performed utilizing a machine. 

12. All shop connections shall be welded. 

13. All measurements and dimensions shall be based on field conditions and shall be 

verified by the Contractor prior to fabrication to ensure the tanks can be installed per 

the manufacturer’s recommendations.  Tanks shall be permanently installed without 
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interferences.  Contractor shall note all interferences to the Engineer prior to tank 

fabrication.  Such verification shall include coordination with adjoining work. 

B. Surface Preparation and Painting 

1. The tank interior and exterior shall be cleaned of all oil, grease, dirt, rust, loose and 

tight mill scale, by cleaning in accordance with SSPC-SP-5, Blast Cleaning for the 

interior and SSPC-SP-6 Commercial Blast Cleaning for the exterior.   

2. The exterior of the tank shall be provided with two coats (8 mils total) of epoxy 

polyamide primer and a polyurethane topcoat to be applied in the shop. Painting 

system shall be as specified in Section 09 90 00 – Painting.  

3. The exterior bottom of the tank shall be coated with 16 mils coal tar epoxy. 

4. The Contractor shall repair damaged tank coatings on site to match manufacturer's 

coating system as specified in Section 09 90 00 – Painting. 

5. The tank manufacturer shall purge and inert the tank interior or use desiccant to 

prevent corrosion as specified in Paragraph Error! Reference source not found. C. 

C. Corrosion Protection of Tank Interior Prior to Chemical Fill 

1. After fabrication, the tank manufacturer shall provide a means to protect the tank 

interior against corrosion due to moisture inside the tank during the time between 

fabrication and when the tank is put into service. The tank manufacturer shall use 

either nitrogen gas or a desiccant to protect the tank interior from corrosion and shall 

then seal all openings using blind flanges, gaskets, nuts and bolts before shipment 

and mark the tank to indicate method of corrosion protection. The tank manufacturer 

shall be responsible for all corrosion on the interior of tanks as a result of allowing 

moisture into the tanks until tank delivery. 

a. If nitrogen gas is used, the tank manufacturer shall purge and inert the tank 

interior using nitrogen gas according to Factory Mutual Data Sheet 7-59.  

b. If desiccant is used, the tank manufacturer shall place a food-grade desiccant 

in breathable fabric bag(s) inside the tank. The quantity of desiccant shall be 

calculated based on tank volume and estimated time between fabrication and 

chemical fill. Desiccant shall be by Sorbent Technologies, or equal. 

2. The Contractor shall be responsible for all corrosion on the interior of tanks after 

delivery as specified in Article 3.01. 

PART 3 – EXECUTION 

3.01 INSTALLATION  
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A. The Contractor shall furnish and install the steel storage tank and related items in 

accordance with the manufacturers' recommendations and in accordance with Section 46 

00 00 – Equipment General Provisions. 

B. A manufacturer’s field representative shall be on site when each tank is installed to 

observe installation and verify that each tank has been installed per manufacturer’s 

recommendations.  The manufacturer shall provide a report certifying that each tank has 

been installed properly. 

C. Contractor shall be responsible for preventing corrosion of the interior of unlined tanks 

during storage, after tank installation, after pipe connections are made, after hydrostatic 

leak testing, and until the tanks are filled with chemical. If tanks are purged and inerted 

with nitrogen gas before shipment, Contractor shall monitor and maintain purge, 

recharging as necessary. If desiccant is used, Contractor shall monitor and maintain 

desiccant. The Contractor shall be responsible for all corrosion on the interior of the tanks 

as a result of allowing moisture into the tanks during the period before initial tank fill.  

D. Contractor shall coordinate with chemical supplier to passivate the tanks if required to 

ensure quality of the first load of chemical delivered into the tanks. Passivation shall 

include filling the tank to the maximum fill level with chemical and recirculating through a 

polyester bag filter with increasingly smaller pore size, starting at 25 micron and ending at 

1 micron, until the bag filter appears clean.   

E. All piping, valves, fittings, conduit, wiring, etc., required to interconnect system components 

shall be furnished and installed by the Contractor.  Unless otherwise noted, piping shall be 

as specified in Division 40.  

F. All metallic fasteners, brackets, mounting hardware, and accessories located in chemical 

storage and feed areas shall be constructed of corrosion-resistant metals as specified in 

Tank Schedule. 

G. All tanks shall be mounted on concrete pads. The finished surface of each bulk tank 

bottom shall be sufficiently flat, smooth, and free of irregularities, to prevent the possibility 

of tank failure from point loads or other sources. 

H. The Contractor shall install a 3/8” EPDM mat between each concrete pad and storage 

tank.  The tanks shall be installed on level pads. 

 

3.02 FIELD TESTS 

A. Field testing shall be performed in accordance with Section 46 00 00 – Equipment General 

Provisions. 

B. Upon completion of installation of the tanks and prior to connecting piping, Contractor shall 

provide blind flanges or other suitable plugs for all openings in the tanks and conduct a 

leakage test using water. The tank shall be filled with potable water provided by the 

Contractor from a source approved by the Engineer up to top of flanged manway on top of 
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90398-004/February 2024 43 41 41-11  Carbon Steel Tanks 

tank and left to sit over a 2-day test period. There shall be no leakage over the test period. 

Any leakage, if found, shall be repaired by the tank manufacturer to the satisfaction of the 

Engineer at no cost to the Owner. Upon satisfactory completion of leakage test, Contractor 

shall drain, thoroughly clean, and dry the tank and dispose of water in a suitable manner. 

3.03 MANUFACTURER’S REPRESENTATIVES  

A. The services of a qualified manufacturer's technical representative shall be provided in 

accordance with Section 46 00 00 – Equipment General Provisions and shall include the 

following site visits for each series of tanks: 

 

 

Service Number of Trips Number of Days/Trip 

Installation, Inspection and Testing 
1 per tank 

installation 
1 

Final Inspection/Startup and Training 1 1 

END OF SECTION 
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SECTION 43 41 43 

POLYETHYLENE STORAGE TANKS 

PART 1 – GENERAL 

1.01 THE REQUIREMENT 

A. The Contractor shall furnish, deliver, install, test and place in satisfactory operation 

cross-linked high-density polyethylene storage tanks, complete with all necessary 

accessories, at the locations shown on the Drawings and as specified herein. 

B. Equipment shall be provided in accordance with the requirements of Section 46 00 00 – 

Equipment General Provisions. 

1.02 CONDITIONS OF SERVICE/STORAGE TANK SCHEDULE 

A. The storage tank schedule is as follows.  
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Coagulant 

Polymer 

Bulk Tank 

Coagulant 

Polymer 

Day Tank 

Poly Aluminum 

Chloride Day Tank 

Sodium 

Hypochlorite 

Day Tank 

Caustic Raw 

Day Tank 

Caustic Finished 

Day Tank 

Phosphoric Acid 

Day Tank 

Number of Tanks Two (2) One (1) One (1) One (1) One (1) One (1) One (1) 

Tank Identification No. T-56010, T-56020 T-56110 T -51110 T-54110 T-52110 T-52115 T-53110 

Max Solution Concentration  50% 50% 100% 12.5% 50% 50% 75% 

Specific Gravity 1.14 1.14 1.25 1.16 1.53 1.53 1.57 

Freezing Point <41°F  <41°F 43°F @ 38% -10°F 54°F 54°F 0.5°F 

Design Temperature 50-100 degrees F 
50-100 

degrees F 
50-100 degrees F 

50-70 

degrees F 

80-104 

degrees F 
80-104 degrees F  50-104 degrees F 

pH 4 - 8 4 - 8 2.5 - 2.8 12 - 12.5 14 14 1 

Type 
Vertical, 

Cylindrical 

Vertical, 

Cylindrical 
Vertical, Cylindrical 

Vertical, 

Cylindrical 

Vertical, 

Cylindrical 
Vertical, Cylindrical Vertical, Cylindrical 

Bottom Configuration Flat Bottom Flat Bottom Flat Bottom Flat Bottom Flat Bottom Flat Bottom Flat Bottom 

Top Configuration Dome Top Dome Top Dome Top Dome Top Dome Top Dome Top Dome Top 

Useable Capacity  2,550 gallons 230 gallons 2,550 gallons 1,700 gallons 230 gallons 545 gallons 230 gallons 

Maximum Diameter 7'-1" 3’-2” 7'-1" 7'-1" 3’-2” 4’-0” 3’-2” 

Maximum Straight Shell 

Height 
7’-2” 4’-1” 8’-10” 7’-2” 4’-1” 5’-11” 4’-1” 

Maximum Overall Height 8'-6" 4’-11” 10'-4" 8'-6" 4’-11” 7’-2” 4’-11” 

Connection Openings*:  

1) Fill Line 2" 2" 3" 2" 2" 2" 2" 

2) Metering Pump 

Suction 
N/A 3" 3" 3" 3" 3" 3" 

3) Transfer Pump 

Suction 
3" N/A N/A N/A N/A N/A N/A 

4) Overflow Line 3" 2" 3" 3" 2" 2" 2" 
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Coagulant 

Polymer 

Bulk Tank 

Coagulant 

Polymer 

Day Tank 

Poly Aluminum 

Chloride Day Tank 

Sodium 

Hypochlorite 

Day Tank 

Caustic Raw 

Day Tank 

Caustic Finished 

Day Tank 

Phosphoric Acid 

Day Tank 

5) Vent 6" 3" 4" 3" 3" 3" 3" 

6) Vent Type Piped Vent 

7) Emergency Vent As Required by Tank Manufacturer 

8) Manway Diameter  2'-0" 1’-5” 2’-0” 2’-0” 1’-5” 1’-5” 1’-5” 

9) Continuous Level 

Instrument 
Coordinate with Instrument Supplier 

10) High Level Probe Coordinate with Instrument Supplier 

Materials of Construction for 

Metal Components in 

Containment Area 

316 Stainless 

Steel 

316 Stainless 

Steel 

Alloy C-276 

(Restraints are 

316SS) 

Titanium 

(Restraints 

are 316SS) 

316 Stainless 

Steel 
316 Stainless Steel 316 Stainless Steel 

Materials of Construction for 

Metal Components above 

Containment Area 

316 Stainless 

Steel 

316 Stainless 

Steel 
316 Stainless Steel 

316 Stainless 

Steel 

316 Stainless 

Steel 
316 Stainless Steel 316 Stainless Steel 

Materials of Construction for 

Elastomers 
FKM FKM FKM Viton EPDM EPDM FKM 

Containment Wall Height** Refer to Drawings 
Refer to 

Drawings 
Refer to Drawings 

Refer to 

Drawings 

Refer to 

Drawings 
Refer to Drawings Refer to Drawings 

* Refer to Drawings for Location, Orientation, and Elevation of Connections 

** Refer to Drawings for maximum possible submergence for tank design / buoyancy calculations. 
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90398-004/February 2024 43 41 43-4  Polyethylene Storage Tanks 

1.03 REFERENCE SPECIFICATIONS, CODES, AND STANDARDS 

A. American National Standards Institute (ANSI) 

1. ANSI B16.5 – Pipe Flanges and Flanged Fittings. 

B. American Society of Testing Materials (ASTM) 

1. ASTM D638 – Standard Test Methods for Tensile Properties of Plastics. 

2. ASTM D746 – Brittleness Temperature of Plastics and Elastomers by Impact. 

3. ASTM D790 – Standard Test Methods for Flexural Properties of Unreinforced and 

Reinforced Plastics and Electrical Insulating Materials. 

4. ASTM D883 – Standard Definitions of Terms Relating to Plastics. 

5. ASTM D1505 – Density of Plastics by the Density-Gradient Technique. 

6. ASTM D1525 – Vicat Softening Temperature of Plastics. 

7. ASTM D1693 – ESCR Spec. Thickness .125” F50-10% Igepal. 

8. ASTM D1998 – Standard Specification for Polyethylene Upright Storage Tanks. 

1.04 SUBMITTALS 

A. The following items shall be submitted in accordance with, or in addition to the submittal 

requirements specified in Section 01 33 00 – Submittal Procedures and Section 46 00 

00 – Equipment General Provisions: 

1. Shop Drawings 

2. O&M Manuals 

3. Warranty 

4. List of at least five similar installations of the tank type, size, chemical service, and 

location conditions being proposed, including date installed, contact name, 

address and phone number Warranty 

5. Dimensions of each tank, and dimensions, location, and orientation of openings, 

fittings, accessories, attachments, restraints and supports, manways, and flexible 

connections 

6. Weight of each tank  

7. Detailed instructions for pipe connections and bolt torque values 
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90398-004/February 2024 43 41 43-5  Polyethylene Storage Tanks 

8. Design calculations supplied by the tank manufacturer or Contractor as applicable, 

signed by a Professional Engineer, for tank restraint system to withstand seismic, 

wind, and buoyancy conditions as required, including details for anchorage, lateral 

restraint, foundation requirements, and anchor bolt sizes, depth of embedment, 

shear, and pullout strength 

9. Drawing details for ladder as recommended by Manufacturer and conforming with 

OSHA standards  

10. Wall thickness calculations per ASTM D 1998 using 600 psi design hoop stress @ 

100°F 

11. A complete manufacturer’s specification of the resin used 

12. Factory test report, including wall thickness verification, fitting placement 

verification, visual inspection, impact test, gel test, and hydrostatic test  

13. Statement that materials, resin, and fittings used are suitable for intended service  

14. Statement that fabrication is in accordance with these Specifications 

15. Instructions for handling, storage, loading and unloading, and installation of tanks 

16. Inspection and testing reports as specified in Part 3 - Execution 

17. Supporting information of NSF 61 certification or use of NSF 61 approved 

materials. 

1.05 QUALITY ASSURANCE 

A. Tanks shall be constructed by a firm that has at least ten years prior experience in 

construction of similar polyethylene tanks in similar applications. 

1.06 WARRANTY AND GUARANTEE 

A. Warranty and Guarantee shall be as specified in Section 46 00 00 – Equipment General 

Provisions with the exception that the warranty period shall be for five (5) years. 

PART 2 – PRODUCTS 

2.01 ACCEPTABLE MANUFACTURERS 

A. The polyethylene storage tank(s) shall be as manufactured by Poly Processing 

Company. 
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90398-004/February 2024 43 41 43-6  Polyethylene Storage Tanks 

2.02 MATERIALS AND CONSTRUCTION 

A. Each tank shall be one-piece construction, rotationally molded, high-density cross-linked 

polyethylene. Tank shall have a specific gravity rating of 1.9 and shall be completely 

resistant to corrosion by the specified chemicals. The Contractor and tank manufacturer 

shall be fully responsible for the structural design and integrity and watertightness of the 

tank, including all anchorages and connections. Each tank shall be capable of storing 

the specified chemical at temperatures up to 130F.  

B. All materials in contact with the stored chemical shall be NSF 61 certified for use in the 

treatment of drinking water. If NSF 61 certification is not available, NSF 61 certified 

materials must be used. 

C. Tank manufacturer shall provide a low-density polyethylene liner if recommended for 

oxidation resistance for the specified chemicals.  

D. The plastic shall not contain any fillers. All plastic shall contain a long term UV stabilizer. 

E. The nominal properties of the material are as follows based on molded parts: 

 

Property ASTM Specification Value  

Density D1505 0.943 to 0.946 g/cc 

ESCR Condition A, F50  

     100% Igepal 

     10% Igepal 

D1693 

 

F0 > 1,000 hours 

F0 > 1,000 hours 

Tensile Strength at Yield 2 in/min D638  2,700 – 2,900 psi 

Elongation at Break 2 in/min. D638 640 percent 

Flexural Modulus D790 87,000 psi 

Impact Strength, -40 oC ARM 71 ft-lbs 

Deflection Temperature @ 66 psi D648 157 oF 

F. Design Requirements 

1. The minimum required wall thickness of the cylindrical shell at any fluid level shall 

be determined by the following equation, but shall not be less than 0.187 in thick. 

 

T = P x O.D./2 SD = 0.433 x S.G. x H x O.D./2 SD 

T = wall thickness 

SD = Hydrostatic design stress, PSI 

P = pressure (.433 x S.G. x H), PSI 

H = fluid head, ft. 
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90398-004/February 2024 43 41 43-7  Polyethylene Storage Tanks 

S.G. = specific gravity, g/cm3 

O.D. = outside diameter, in. 

2. The hydrostatic design stress shall be determined by multiplying the hydrostatic 

design basis, determined by ASTM D2837 using rotationally molded samples, with 

a service factor selected for the application. The hydrostatic design stress is 600 

PSI at 73 degrees Fahrenheit.  

3. The hydrostatic design stress shall be derated for service above 100 degrees 

Fahrenheit and for mechanical loading of the tank. 

4. The standard design specific gravity shall be 1.9. 

5. The minimum required wall thickness for the cylinder shell must be sufficient to 

support its own weight in an upright position without any external support.  

6. For dome top tanks, the top head must be integrally molded with the cylinder shell. 

The minimum thickness of the top head shall be equal to the top of the straight 

wall. For open top tanks, the open top shall include a reinforcing flange provided 

for attaching a flat, hinged top. The minimum thickness of the flat top shall be 

equal to the top of the straight wall. 

G. All tank capacities (volumes) specified shall include only that volume in the straight shell 

below the maximum tank fill level (as much as 6” below the overflow pipe invert 

elevation) and above the top of the outlet pipe. At least four inches of freeboard shall be 

provided between the top of the overflow pipe and the top of the straight shell. 

H. Tanks shall be anchored to the concrete base by the Contractor in accordance with the 

Drawings. 

I. The tanks shall be cylindrical and vertical in orientation with tank penetrations as 

indicated on the Contract Drawings. 

2.03 CONNECTIONS AND ACCESSORIES 

A. All connections/openings shall be flanged in accordance with ANSI B 16.5 150 pounds. 

Flanged connections, nozzles and openings shall be perpendicular to the straight shell 

of the tank. All pipe supports, hardware, accessories, etc., shall be provided. All piping 

connected to the tanks shall be perpendicular or parallel to the straight shell of the tanks. 

All piping into the tanks shall be supported such that no weight is placed on the tank and 

its connections. Piping or ladder supports requiring holes through the side wall of the 

tanks shall not be allowed. 

B. Each tank connection located on the lower third of the tank shall be provided with a 

flexible connector resistant to the specified chemical to allow for lateral and vertical 
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90398-004/February 2024 43 41 43-8  Polyethylene Storage Tanks 

expansion and contraction of the tank and to isolate the tank from pump and piping 

vibration. Flexible connectors shall be provided by the tank manufacturer. 

C. Sidewall fittings shall be Schedule 80 PVC or CPVC with polyethylene or EPDM 

encapsulated bolts. Opening for pump suction line shall be integrally molded full drain 

outlet and have a drain connection as shown on the Drawings. Bolts and gaskets shall 

be constructed of materials as shown in the Storage Tank Schedule.  

D. Dome fittings shall be  Schedule 80 PVC or CVPC vertical pipe with polyethylene or 

EPDM-encapsulated bolts and flanged connection. Bolts and gaskets shall be 

constructed of materials as shown in the Storage Tank Schedule. 

E. Vent lines shall be top-mounted. Each vent shall be extended to the atmosphere, extend 

24-inches above the roof, and shall have a PVC vent insect screen. Vent lines shall be 

supplied and installed by the Contractor as required or as directed by the Engineer. For 

tanks installed indoors with vents piped to outside, if the vent size is not adequate for 

pneumatic tank fill, the tank manufacturer shall provide an emergency vent manway 

cover.  

F. Each bulk storage tank fill line shall be provided with a cam lock type quick connect 

coupling as shown on the Drawings for connection to the delivery vehicle. Quick connect 

couplings shall be provided by the Contractor as specified in Section 40 05 51 –Valves, 

General. The Contractor shall furnish and install a sign at each chemical fill station to 

identify the chemical filled. The signage shall be as specified in Section 10 14 00 – 

Identifying Devices. 

G. Each tank shall be provided with an overflow pipe as specified and indicated on the 

Drawings. The Contractor shall provide a Duckbill Check Valve for the overflow pipe of 

each interior storage tank, as shown on the Drawings. The Duckbill Check Valve shall be 

as specified in Section 40 05 65.23 – Check Valves.  

H. Each tank shall be provided with level instruments in accordance with Division 40 – 

Process Interconnections. The mounting and connecting requirements, including 

mounting flange diameter, required clearance between mounting flange and tank wall, 

and height above liquid level, shall be coordinated with the Instrument Supplier.  

I. The tank manufacturer shall provide a clear strip gallon tape in the side of the tank with 

gradations for visual level confirmation. Each strip shall be clearly marked with major 

graduations with numbers each one thousand (1,000) gallons and minor graduations 

each one hundred (100) gallons as applicable. 

J. Each tank shall be provided with a top-mounted chemically-resistant manway with 

gasket and bolt-on type cover. Materials of construction shall be as specified in the Tank 

Schedule. 

K. Access Ladder - All tanks over five feet in height shall be equipped with an exterior 

access ladder for access to the manway. The ladders shall be constructed of materials 

that are completely resistant to corrosion by the specified chemical; FRP ladders shall 
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90398-004/February 2024 43 41 43-9  Polyethylene Storage Tanks 

be all vinyl ester construction. Ladder shall meet OSHA requirements, including 

allowable distance from the floor to the first rung. Ladder shall provide 18 inches 

between side rails and 12 inches between rungs. Rungs shall be non slip. Angle clips 

shall be furnished for mounting the bottom of the ladder to the concrete pad or grating. 

Ladders shall be furnished with gooseneck handrails at the top. The tank top shall be 

equipped with ladder clips to bolt ladder handrails thereto. Ladder clips shall be resistant 

to corrosion by the specified chemicals. Ladders must be mounted to the tank to allow 

for tank expansion and contraction due to temperature and loading changes. Ladder 

supports requiring holes through the side wall of the tanks shall not be allowed 

L. The tank shall be provided with a minimum of three lifting lugs. Lifting lugs shall be 

capable of withstanding the weight of an empty tank with a safety factor of 3 to 1. 

M. Each tank shall be provided with a restraint system with necessary cable assemblies, 

anchor clips and anchor bolts. Anchor clips shall be stainless steel, and cables shall be 

stainless steel. Anchor bolts shall be completely resistant to corrosion by the specified 

chemicals. Restraint system shall withstand seismic load, calculated in accordance with 

current UBC code, and buoyancy of empty tank in a containment area flooded to the top 

of the containment wall. Refer to Drawings for containment wall height. Anchor clips 

requiring holes through the side wall of the tanks shall not be allowed. 

1. The anchor clips and cables shall be designed and supplied by the tank 

manufacturer. 

2. The tank manufacturer shall submit calculations, sealed by a Professional 

Engineer, to verify that tie-down lugs and cables can withstand buoyancy and, 

seismic activity. 

3. The anchor bolts, nuts, washers, shims and related hardware shall be sized and 

provided by the Contractor. The Contractor shall size the anchor bolt anchoring 

depth and edge distance for the tank pad. 

4. The Contractor shall submit calculations, sealed by a Professional Engineer, to 

verify that anchor bolts can withstand buoyancy and seismic activity. 

N. The tank shall be provided with a permanently attached label providing the following 

information: 

1. Name, concentration, and specific gravity of material stored 

2. Tank resin 

3. Tank dimensions and capacity 

4. Maximum temperature rating of tank 

5. Manufacturer 
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90398-004/February 2024 43 41 43-10  Polyethylene Storage Tanks 

6. Date of manufacture 

O. All metallic parts, fasteners, brackets, mounting hardware, and accessories provided by 

the tank manufacturer shall be constructed of corrosion resistant metals as specified in 

the Tank Schedule.  

P. Tank pads shall require a notch for the IMFO drain connection. 

2.04 PIPING SUPPORT 

A. All horizontal sections of piping inside the containment area and trench shall be 

supported by thermoplastic pads at maximum 5 foot intervals as shown in the Drawings 

to prevent the piping from resting directly on concrete. 

B. For vertical piping exterior to the tank, all pipe supports, hardware, accessories, etc., 

shall be provided for connections as shown in the Tank Schedule. Vertical piping into the 

tanks shall be supported every five feet and shall be parallel to the tank wall. External 

vertical piping shall be not less than 6 inches from the tank wall.  

C. All piping into the tanks shall be supported such that no weight is placed on the tank or 

its connections. 

PART 3 – EXECUTION 

3.01 MANUFACTURER’S FIELD SERVICES 

A. The services of a qualified manufacturer's technical representative shall be provided in 

accordance with Section 46 00 00 – Equipment General Provisions and shall include the 

following site visits for each series of tanks: 

 

Service 
Number of 

Trips 

Number of 

Days/Trip 

Inspection and Testing 1 1 

3.02 INSTALLATION 

A. The Contractor shall furnish and install the polyethylene storage tanks and related items 

in accordance with the manufacturers' recommendations and in accordance with Section 

46 00 00 – Equipment General Provisions. 

B. A manufacturer’s field representative shall be on site when each tank is installed to 

observe installation and verify that each tank has been installed per manufacturer’s 

recommendations. The manufacturer shall provide a report certifying that each tank has 

been installed properly. 
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90398-004/February 2024 43 41 43-11  Polyethylene Storage Tanks 

C. All piping, valves, fittings, conduit, wiring, etc., required to interconnect system 

components shall be furnished and installed by the Contractor. Piping materials shall be 

as specified in Section 40 06 20 – Process Pipe, Valve and Gate Schedules. 

D. All metallic fasteners, brackets, mounting hardware, and accessories located in chemical 

storage and feed areas shall be constructed of corrosion-resistant metals as specified in 

the Tank Schedule. 

E. All tanks shall be mounted on concrete pads only when demonstrated to be fully cured. 

The finished surface of each tank bottom shall be sufficiently flat, smooth, and free of 

irregularities, to prevent the possibility of tank failure from point loads or other sources.  

3.03 SHOP TESTING 

A. Material Testing 

1. Perform gel and low temperature impact tests in accordance with ASTM D 1998 

on condition samples cut from each polyethylene chemical storage tank. 

2. Degree of Crosslinking. Use Method C of ASTM D 1998- Section11.4 to determine 

the ortho-xylene insoluble fraction of cross-linked polyethylene gel test. Samples 

shall test at no less than 60 percent. 

B. Tank Testing 

1. Dimensions:  Take exterior dimensions with the tank empty, in the vertical position. 

Outside diameter tolerance, including out-of-roundness, shall be per ASTM D 

1998. Fitting placement tolerance shall be +/- 1/2-in vertical and +/- 1 degree 

radial. 

2. Visual:  Inspect for foreign inclusions, air bubbles, pimples, crazing, cracking, and 

delamination. 

3. Hydrostatic test:  Following fabrication, the bottom tanks, including inlet and outlet 

fittings, shall be hydraulically tested with water by filling to the top sidewall for a 

minimum of 1 hour and inspected for leaks. Following successful testing, the tank 

shall be emptied and cleaned prior to shipment. 

3.04 FIELD TESTING 

A. Field testing shall be performed in accordance with Section 46 00 00 – Equipment 

General Provisions. 

B. Upon completion of installation of tank and prior to connecting piping, the Contractor 

shall provide blind flanges or other suitable plugs for all openings in the tanks, fill tanks 

with clean water provided by the Owner from a source approved by the Engineer and 

conduct a leakage test as specified herein. Tanks shall be filled up to the top of the 

straight shell of the tank and left to sit over a 5-day test period. There shall be no 
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90398-004/February 2024 43 41 43-12  Polyethylene Storage Tanks 

leakage over the test period. Leakage around openings in the tanks shall be stopped by 

tightening nuts and bolts or replacing gaskets as required. Upon satisfactory completion 

of leakage test, Contractor shall drain the tanks and dispose of water in a suitable 

manner. 

END OF SECTION 
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Tanks 

SECTION 43 41 45 

FIBERGLASS REINFORCED PLASTIC CHEMICAL STORAGE TANKS 

PART 1 – GENERAL 

1.01 THE REQUIREMENT 

A. The Contractor shall furnish, deliver, install, test and place in satisfactory operation 

fiberglass reinforced plastic storage tanks, complete with all necessary accessories, as 

shown on the Drawings and as specified herein. 

B. Equipment shall be provided in accordance with the requirements of Section 46 00 00 – 

Equipment General Provisions. 

1.02 CONDITIONS OF SERVICE/STORAGE TANK SCHEDULE 

 

 

Poly Aluminum 

Chloride Bulk 

Tank 

Sodium 

Hypochlorite Bulk Tank 
Phosphoric Acid 

Number of Tanks Four (4) Five (5) Two (2) 

Tank Identification No. 

T-51010, T-51020, 

T-51030, T-51040 

T-54010, T-54020,  

T-54030, T-54040, T-

54050 

T-53010, T-53020 

Max Solution Concentration 100% 12.5% 75% 

Specific Gravity 1.25 1.16 1.57 

Freezing Point 43°F @ 38% -10°F 0.5°F 

Design Temperature 50-100 degrees F 50-70 degrees F 40-100 degrees F 

Design Pressure 

Atmospheric / As 

Req’d for Flanged 

Vent 

Atmospheric / As Req’d for 

Flanged Vent 

Atmospheric / As 

Req’d for Flanged 

Vent 

pH 2.5 - 2.8 12 - 12.5 1 

Type 
Vertical, 

Cylindrical 
Vertical, Cylindrical Vertical, Cylindrical 

Bottom Configuration Flat Bottom Flat Bottom Flat Bottom 

Top Configuration Dome Top Dome Top Dome Top 

Useable Capacity (to invert of 

overflow) 
8,500 gallons 7,000 gallons 4,000 gallons 

Maximum Diameter 10’0” 10'-0" 8-0" 

Maximum Straight Shell Height 15’6” 13'-0" 11'-6" 

Maximum Overall Height 17’3” 14’-9” 13’-0” 

Connection Openings*:  

a) Fill 2" 2" 2" 
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Poly Aluminum 

Chloride Bulk 

Tank 

Sodium 

Hypochlorite Bulk Tank 
Phosphoric Acid 

b) Outlet - Transfer Pump 

Suction 
3” 2" 2" 

c) Overflow 4” 3” 3” 

d) Vent 6" 6" 6” 

e) Vent Type Piped Vent 

f) PRV or Emergency Vent As Required by Tank Manufacturer 

g) Manway Location and 

Diameter  
Top 3-0" 

h) Continuous Level Instrument Coordinate with Instrument Supplier 

i) High Level Probe Coordinate with Instrument Supplier 

Heating Panels and Insulation 

Design Temp / Minimum Ambient 

Temp 

No 

Materials of Construction of Metal 

Components in Containment Area 
Alloy C-276 Titanium 316 Stainless Steel 

Materials of Construction of Metal 

Components above Containment Area 

316 Stainless 

Steel 
316 Stainless Steel 316 Stainless Steel 

Materials of Construction of 

Elastomers 
Viton Viton Viton  

Containment Wall Height** Refer to Drawings 

* Refer to Drawings for Location, Orientation, and Elevation of Connections 

** Refer to Drawings for maximum possible submergence for tank design / buoyancy calculations. 

 

1.03 REFERENCE SPECIFICATIONS, CODES, AND STANDARDS 

A. Shall be as specified in Section 01 42 00 – References. 

B. ASTM C 581 – Chemical Resistance of Thermosetting Resins Used in Glass Fiber 

Reinforced Structures 

C. ASTM C 582 – Contact-Molded Reinforced Thermosetting Plastic Laminates for 

Corrosion-Resistant Equipment 

D. ASTM D 3299 (current edition) – Filament-Wound Glass-Fiber-Reinforced Thermoset 

Resin Corrosion-Resistant Tanks 

E. ASTM D 4097 (current edition) – Contact-Molded Glass-Fiber-Reinforced Thermoset 

Resin Corrosion-Resistant Tanks 

F. ASTM E 1067 – Standard Practice for Acoustic Emission Examination of Fiberglass 

Reinforced Plastic Resin (FRP) Tanks/Vessels 
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G. ASTM D 2563 (current edition) – Standard Practice for Classifying Visual Defects in 

Glass-Reinforced Plastic Laminate Parts 

H. ASTM D 2583 (current edition) – Standard Test Method for Indentation Hardness of 

Rigid Plastics by Means of a Barcol Impressor 

I. All reference specifications, codes, and standards shall be the current version available 

at the time of Bid. 

1.04 SUBMITTALS 

A. The following items shall be submitted with the Shop Drawings in accordance with, or in 

addition to, the submittal requirements specified in Section 01 33 00 – Submittal 

Procedures and Section 46 00 00 – Equipment General Provisions: 

1. List of at least five similar installations of the tank type, size, chemical service, and 

location conditions being proposed, including date installed, contact name, 

address and phone number 

2. Warranty 

3. Dimensions of tank and dimensions, location, and orientation of openings, fittings, 

accessories, attachments, restraints and supports, anchor bolts, manways, and 

flexible connections 

4. Weight of tanks  

5. Detailed instructions for pipe connections and bolt torque values 

6. Design calculations supplied by the tank manufacturer, signed by a Professional 

Engineer, for tank design 

7. Design calculations supplied by the tank manufacturer or Contractor as applicable, 

signed by a Professional Engineer, for tank restraint system to withstand seismic, 

wind, and buoyancy conditions as required, including details for anchorage, lateral 

restraint, foundation requirements, and anchor bolt sizes, depth of embedment, 

shear, and pullout strength 

8. Drawing details for ladder as recommended by Manufacturer and conforming with 

OSHA standards 

9. A complete manufacturer’s specification of the resins used 

10. The resin manufacturer’s recommendation, including the recommended resins, 

type of veil, plies of veil, total thickness of the corrosion barrier, and any post cure 

requirements  

11. Statement that fabrication is in accordance with these Specifications 
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12. Instructions for handling, storage, loading and unloading, and installation of tanks.  

13. Inspection and testing reports as specified in Part 3 – Execution. 

1.05 WARRANTY AND GUARANTEE 

A. Warranty and Guarantee shall be as specified in Section 46 00 00 – Equipment General 

Provisions with the exception that the warranty period shall be a minimum of two (2) 

years. 

PART 2 – PRODUCTS 

2.01 ACCEPTABLE MANUFACTURERS 

A. The fiberglass reinforced plastic storage tanks shall be manufactured by Justin Tanks, 

Plas-Tanks Industries, Belco Manufacturing, or approved equal. 

B. The fiberglass reinforced plastic tank manufacturer shall specialize in manufacture, 

assembly, and field service of FRP chemical storage tanks with a minimum of ten years 

of experience.  

2.02 GENERAL 

A. The Contractor is responsible for the coordination and selection of corrosion resistant 

materials for the chemical solutions specified below. The fiberglass reinforced plastic 

storage tank manufacturer shall become familiar with the characteristics of the specified 

chemical solutions and guarantee the suitability of the materials used in manufacturing 

of the tank and appurtenances. The Contractor and manufacturer shall include all 

features as necessary for satisfactory operation of the tank system for all specified 

chemical solution concentrations and temperatures. 

B. All tank capacities (volumes) specified shall include only that volume in the straight shell 

below the maximum tank fill level (generally 6” below the overflow pipe invert elevation) 

and above the top of the outlet pipe. At least four inches of freeboard shall be provided 

between the top of the overflow pipe and the top of the straight shell. 

C. The tank manufacturer shall be fully responsible for the structural design and integrity 

and watertightness of all tanks including all connections. 

D. Tanks shall be anchored to the concrete base by the Contractor in accordance with the 

Drawings. 

2.03 MATERIALS AND CONSTRUCTION 

A. Construction 

1. Tank construction shall be as follows: 
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Poly Aluminum 

Chloride 
Sodium Hypochlorite Phosphoric Acid 

Corrosion Barrier Layer    

       Resin 

INEOS Derakane 411-

350WSR or equal 

NSF-approved resin 

INEOS Derakane 411-

350WSR, or equal NSF-

approved resin 

INEOS Derakane 411-

350WSR or equal NSF-

approved resin 

       Resin Cure System MEKP BPO-DMA MEKP 

       Liner Reinforcement Single C-glass veil 
Double C-glass or synthetic 

veil 
Double C-glass veil 

Structural Layer    

       Resin 
INEOS Derakane 510B 

or equal 

INEOS Derakane 510B, or 

equal 

INEOS Derakane 510B, 

or equal 

       Resin Cure System MEKP MEKP MEKP 

B. Resin  

1. The resin for fiberglass reinforced plastic storage tanks shall be a commercial-

grade, corrosion-resistant thermoset that has either been evaluated in a laminate 

by testing in accordance with ASTM C-581 or that has been determined by 

previous documented service to be acceptable for the service conditions.  

2. The resin used shall not contain any fillers, pigments, dyes, or colorants, which 

may interfere with visual inspection of laminate quality, except as required for 

viscosity control. The limit of filler shall be 5 percent by weight. No fillers or bulking 

agents shall be used in the exterior structural layer to decrease the glass loading 

ratio. Resin pastes used to fill crevices before overlay are permitted. 

3. The initiators used will be of the type, manufacturing origin, and amounts specified 

by the resin manufacturer.  

C. Reinforcement 

1. The reinforcing material shall be a commercial grade glass fiber having a coupling 

agent which shall provide a suitable bond between the glass reinforcement and the 

resin and shall be suitable for the fabrication method used. The reinforcing 

material shall be comparable to that used to generate corrosion resistance. 

2. Chopped Strand Mat – Chopped strand mat shall be constructed from chopped 

commercial-grade E-type glass strands bonded together using a binder. The 

strands should be treated with a sizing that is chemically compatible with the resin 

system used. 

3. Continuous Roving – Continuous roving shall be a commercial-grade E-type glass 

fiber with a sizing that is chemically compatible with the resin system used. 

4. Woven Roving – Woven roving shall be in accordance with referenced ASTM 

Specifications. 
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5. Surface Mat – The reinforcement used for the inner surface shall be a commercial-

grade chemical resistant glass surface mat as recommended by the resin 

manufacturer for the intended service. 

D. Laminate Construction 

1. The laminate comprising the structural tank (bottom, cylindrical shell, top head) 

shall consist of a corrosion-resistant barrier comprised of an inner surface, interior 

layer, and a structural layer.  

2. The inner surface exposed to the chemical environment shall be resin-rich, not 

less than 0.01-inch thick, and reinforced with chemically resistant surfacing 

material. The surface shall be smooth, glossy, and free of pits. The inner surface 

of the tanks shall have one or two layers of ‘C’ glass veil or a polyester synthetic 

veil depending on the chemical environment. Material used as reinforcing on the 

surface exposed to chemical attack shall be a commercial grade chemical 

resistant glass fiber having a coupling agent. 

3. The interior layer shall be not less than 0.1-inch thick and composed of resin, 

reinforced only with noncontinuous glass strands applied in a minimum of two plies 

of chopped strand mat or in a minimum of two passes by the spray-up process. 

Glass strands shall not be shorter than 1.0 inch or longer than 2.0 inches. Glass 

content of the inner liner and interior layer combined shall be 27% +/- 5% by 

weight. 

4. Before the reinforcement of the exterior layer is applied, the interior layer shall be 

allowed to cure completely so that the thickness of the corrosion barrier, consisting 

of the inner surface and interior layer, will not be reduced. Cure systems for 

corrosion barrier and structural layers shall be as specified above. The degree of 

cure of the laminate, after post cure, shall be such as to exhibit a Barcol hardness 

on the inner surface of at least 90% of the resin manufacturer’s minimum specified 

hardness for the cured laminate. Post cure of the tanks shall be provided when 

recommended by the resin manufacturer for a particular service; post cure shall be 

provided in accordance with the resin manufacturer’s guidelines. 

5. The structural layer shall provide additional strength necessary to meet the tensile 

and flexural requirements. The reinforcement shall be filament wound, contact 

molded or a combination of both and may consist of continuous roving, woven 

roving, chopped strand mat or chopped strands. Where separate layers of 

reinforcement are used, all layers shall be lapped a minimum of 1.0 inch. Laps 

shall be staggered as much as possible. If woven roving or cloth is used in 

successive layers, it shall be alternated with a layer of chopped strand glass.  

6. Glass content of the filament-wound structural layer shall be 50 to 80 percent by 

weight. The thickness of the filament wound portion of the tank shell may vary with 

tank height, provided that all stress and other requirements are met at any height 
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level. All reinforcement used shall be resistant to corrosion by the particular 

chemical stored in the tank. 

7. The outer surface shall consist of chopped strands or surfacing mat, or both, over 

which shall be applied a resin-rich coating. The outer surface shall not be 

pigmented, painted or dyed except to prevent ultraviolet degradation of the tank 

contents, as applicable. This surface shall be at least 0.02 inch thick. 

8. The tank top shall be domed with openings and connections as shown and 

specified. The tank top shall be able to support a 250pound load on a 4 inch by 4 

inch area.  

9. Tank bottom attachment to tank wall shall be per ASTM D 3299 and D 4097.  

2.04 CONNECTIONS AND ACCESSORIES 

A. All flanged nozzles shall be of hand lay-up construction with pipe stub molded integrally 

with the pipe flange. All connections/openings shall be flanged in accordance with ANSI 

B16.5 150 pounds and provided with flanged gasket. If recommended by tank 

manufacturer, each tank connection shall be provided with a flexible connector, supplied 

by the tank manufacturer, resistant to the specified chemical to allow for expansion and 

contraction of the tank and to isolate the tank from vibration. Flanged connections, 

nozzles, and openings shall be FRP gusseted and flat face. All pipe supports, hardware, 

accessories, etc., shall be provided. All piping connected to the tanks shall be 

perpendicular or parallel to the straight shell of the tanks. All piping into the tanks shall 

be supported such that no weight is placed on the tank and its connections. Piping 

supports requiring holes through the side wall of the tanks shall not be allowed. 

B. Tank outlet connections shall be full bottom drain connections to allow for the tank to be 

completely drained. If recommended by tank manufacturer, each tank outlet connection 

shall be provided with a flexible connector, supplied by the tank manufacturer, resistant 

to the specified chemical to allow for expansion and contraction of the tank and to isolate 

the tank from vibration. Each tank drain line shall be provided with an isolation valve by 

the Contractor as indicated on the Drawings.  

C. Vent lines shall be top-mounted. Each vent shall be extended to the atmosphere, extend 

24-inches above the roof, and shall have a 180 degree return and a fiberglass vent 

insect screen. Vent lines shall be supplied and furnished by the Contractor as required 

or as directed by the Engineer. For tanks installed indoors with vents piped to outside, if 

the vent size is not adequate for pneumatic tank fill, the tank manufacturer shall provide 

a top connection and pressure relief valve.  

D. Each bulk storage tank fill line shall be provided with a camlock type quick connect 

coupling as shown on the Drawings for connection to the delivery vehicle. Quick connect 

couplings shall be provided by the Contractor as specified in Section 40 05 51 –Valves, 

General. The Contractor shall furnish and install a sign at each chemical fill station to 
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identify the chemical filled. The signage shall be as specified in Section 10 14 00 – 

Identifying Devices.  

E. Each tank shall be provided with an overflow pipe as specified and indicated on the 

Drawings. Contractor shall provide the overflow pipe, but tank manufacturer shall 

provide pipe supports. The Contractor shall provide a Duckbill Check valve for the 

overflow pipe of each interior storage tank, as shown on the Drawings. The duckbill 

check valves shall be as specified in Section 40 05 65.23 – Check Valves.  

F. Each tank shall be provided with level instruments in accordance with Division 40 – 

Process Interconnections. The mounting and connecting requirements, including 

mounting flange diameter, required clearance between mounting flange and tank wall, 

and height above liquid level, shall be coordinated with the Instrument Supplier. 

G. Each tank shall be provided with flat-faced flanged manway(s) with gaskets, blind 

flanges, and bolts that are constructed of materials resistant to corrosion by the specified 

chemicals as shown in the Tank Schedule. Manway covers shall be hinged. 

H. Each storage tank shall be equipped with an exterior access ladder for access to the 

manway. The ladder shall be constructed of materials that are completely resistant to 

corrosion by the specified chemical; FRP ladders shall be all vinyl ester construction. 

Ladder shall meet OSHA requirements, including allowable distance from the concrete 

floor or grating to the first rung. Ladder shall provide 18 inches between side rails and 12 

inches between rungs. Rungs shall be nonslip. Angle clips shall be furnished for 

mounting the bottom of the ladder to the concrete pad or grating. Ladders shall be 

furnished with gooseneck handrails at the top. The tank top shall be equipped with 

ladder clips to bolt ladder handrails thereto. Each tank ladder shall be equipped with a 

ladder safety system in compliance with all OSHA requirements and to meet ANSI A14.3 

design requirements. Ladder safety system shall include all necessary components to 

provide a fully operational system, including one full body safety harness with a 310-lb. 

weight capacity for each ladder safety system. Ladder Safety Systems shall be Miller Vi-

Go by Honeywell, LAD_SAF by DBI Sala, or approved equal. 

I. Each tank shall be provided with a minimum of two lifting lugs. Lifting lugs shall be 

capable of withstanding the weight of an empty tank with a safety factor of 3 to 1. 

J. Each tank shall be provided with a minimum of four tie-down lugs and all necessary 

anchor bolts. The tank restraints shall withstand wind load or seismic load, whichever is 

greater, calculated in accordance with current UBC code, and buoyancy of empty tank in 

a containment area flooded to the top of the containment wall. Refer to Drawings for 

containment wall height.  

1. The anchor lugs shall be designed and supplied by the tank manufacturer. 

2. The tank manufacturer shall submit calculations, sealed by a Professional 

Engineer, to verify that tie-down lugs can withstand buoyancy, seismic activity, and 

wind load.  
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3. The anchor bolts, nuts, washers, shims and related hardware shall be sized and 

provided by the Contractor. The Contractor shall size the anchor bolt anchoring 

depth and edge distance for the tank pad.  

4. The Contractor shall submit calculations, sealed by a Professional Engineer, to 

verify that anchor bolts can withstand buoyancy, seismic activity, and wind load.  

K. Each tank shall be provided with a handrail around the top of the tank. Handrail shall be 

constructed of fiberglass reinforced plastic (FRP) with vinyl ester resin. FRP handrail 

system shall be designed by the tank manufacturer to meet or exceed OSHA 

requirements with a minimum safety factor equal to 2. All rails, posts, kick plates, base 

plates, fasteners, and necessary appurtenances for a complete and rigid installation 

shall be provided and installed per manufacturer's recommendations. The handrail 

system shall have two (2) rails, with the top rail located 42 inches above the walking 

surface. Maximum horizontal spacing between posts shall be 4 feet. Solid wall handrail 

design per OSHA requirements is also acceptable. Handrails shall be erected with true 

horizontal and vertical alignment and shall be smooth and free of surface defects. All cut 

edges and holes shall be sealed with a compatible resin system. The top of the tank 

shall be constructed with an anti-slip coating. 

L. Each tank shall be provided with a harness lug to meet the OSHA 5000-lb rating on top 

of the tank for safety tie-off. This lug shall be adjacent to and reachable from the ladder. 

M. The tank manufacturer shall provide a clear strip gallon tape in the side of the tank with 

gradations for visual level confirmation. Each strip shall be clearly marked with major 

graduations with numbers each one thousand (1,000) gallons and minor graduations 

each one hundred (100) gallons as applicable. 

N. The tank shall be provided with a permanently attached label providing the following 

information: 

1. Name, concentration, and specific gravity of material stored 

2. Resin, cure system, and liner reinforcement for corrosion barrier layer 

3. Resin and cure system for structural layer 

4. Tank dimensions and capacity 

5. Maximum temperature rating of tank 

6. Manufacturer 

7. Date of manufacture 

La
st

 M
od

ifi
ed

: 0
2/

28
/2

02
4 

at
 1

0:
41

A
M

 E
S

T



 

90398-004/February 2024 43 41 45-10  Fiberglass Reinforced Plastic Storage 

Tanks 

O. All metallic parts, fasteners, brackets, mounting hardware, and accessories provided by 

the tank manufacturer shall be constructed of corrosion resistant metals as specified in 

the Tank Schedule.  

2.05 PIPING SUPPORT 

A. All horizontal sections of piping inside the containment area and trench shall be 

supported by thermoplastic pads at maximum 5-foot intervals as shown in the Drawings 

to prevent the piping from resting directly on concrete. 

B. For vertical piping exterior and interior to the tank, all pipe supports, hardware, 

accessories, etc., shall be provided for connections as shown in the Tank Schedule. 

Vertical piping into the tanks shall be supported every five feet and shall be parallel to 

the tank wall. External vertical piping shall be not less than 6 inches from the tank wall. 

Support locations for piping installed within the tank shall be coordinated with equipment 

to be installed within the tank and shall be as shown in the Drawings.  

C. All piping into the tanks shall be supported such that no weight is placed on the tank or 

its connections. 

PART 3 – EXECUTION 

3.01 MANUFACTURER’S FIELD SERVICES 

A. The services of a qualified manufacturer's technical representative shall be provided in 

accordance with Section 46 00 00 – Equipment General Provisions and shall include the 

following site visits for each series of tanks: 

Service 
Number of 

Trips 

Number of 

Days/Trip 

Installation and Inspection 1  1 

Annual Inspections 
as required for 

warranty 
1 

 

3.02 INSTALLATION 

A. The Contractor shall furnish and install the Fiberglass Reinforced Plastic storage tanks, 

and related items in accordance with the manufacturers' recommendations and in 

accordance with Section 46 00 00 – Equipment General Provisions.  

B. A manufacturer’s field representative shall be on site when each tank is installed to 

observe installation and verify that each tank has been installed according to the 

manufacturer’s recommendations. The manufacturer shall provide a report certifying that 

each tank has been installed properly. 
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C. All piping, valves, fittings, conduit, wiring, etc., required to interconnect system 

components shall be furnished and installed by the Contractor. Unless otherwise noted, 

piping shall be as specified in Section 40 06 20 – Process Pipe, Valve, and Gate 

Schedules.  

D. All metallic fasteners, brackets, mounting hardware, and accessories located in chemical 

storage and feed areas shall be constructed of corrosion-resistant metals as specified in 

the Tank Schedule. 

E. All tanks shall be mounted on concrete pads only when demonstrated to be fully cured. 

Tank pad notches are required for the full drain outlet connections. 

F. The finished surface of each tank bottom shall be sufficiently flat, smooth, and free of 

irregularities, to prevent the possibility of tank failure from point loads or other sources.  

G. The Contractor shall install a 3/8” EPDM mat between each concrete pad and storage 

tank. The tanks shall be installed on level pads.  

3.03 INSPECTION AND TESTING 

A. A 3-stage inspection process shall be performed on the tank during various stages in the 

fabrication process. The first inspection shall be performed at the completion of the 

corrosion barrier and before structural winding occurs. The second inspection will be 

performed after the tank is removed from the mandrel and before any nozzles are 

attached. The third inspection shall be a final inspection prior to shipment of the tank and 

shall be performed by an inspector with at least 5 years of experience with FRP vessels.  

B. Field testing shall be performed by the Contractor in accordance with Section 46 00 00 – 

Equipment General Provisions. 

C. Upon completion of installation of tank and prior to connecting piping, the Contractor 

shall provide blind flanges or other suitable plugs for all openings in the side wall of the 

tank, fill tank with potable water from a source approved by the Engineer and conduct a 

leakage test. Tank shall be filled up to the top of the straight shell and left to sit over a 5-

consecutive day test period. There shall be no leakage over the test period. Leakage 

tests shall be repeated for any replaced or repaired tank. Upon satisfactory completion 

of leakage test, Contractor shall drain, thoroughly clean, and dry the tank and dispose of 

water in a suitable manner.  

D. Degree of surface cure shall be tested per the referenced ASTM specifications. 

E. Quality control for visual defects shall be per the referenced ASTM specifications. 

F. After the tank has completed a successful field hydrostatic test, the tank shall undergo a 

mechanical integrity test using Acoustical Emission Test (AE Test) in accordance with 

the latest version of ASTM E 1067. The Contractor shall secure the services of Non-

Destructive Evaluation International (Indian Trail, NC) or an equally qualified firm to 
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perform the AE testing. Firms shall be considered equally qualified by demonstrating the 

following: 

1. The firm shall specialize in AE testing. 

2. The firm shall have all the necessary equipment to perform AE testing. 

3. The firm shall have a minimum of five (5) years of experience in AE testing and 

shall provide a list of AE tests performed to demonstrate experience. 

4. The firm’s testing staff shall have a minimum of five (5) years of experience with 

AE testing. 

G. Contractor shall provide all labor and materials necessary for completing AE testing 

including water to fill tanks with during testing. After testing is completed, a final report 

shall be submitted to the Engineer. In the event the AE test results indicate repairs are 

required; the tank manufacturer shall promptly repair all faulty areas of the tank as 

identified by the test. The tank shall then be re-tested using the hydrostatic test and the 

AE test. The second AE test report shall be submitted to the Engineer. Any tank failing 

the second hydrostatic test, or the AE test shall be removed from the project site and 

replaced with a new tank at no cost to the Owner. The replacement tank shall undergo 

hydrostatic and AE testing and shall be subject to the same acceptance criteria as the 

initial tank. This process shall be repeated until all tanks provided to the project pass the 

AE test.  

END OF SECTION 
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SECTION 43 41 46 

CHEMICAL TANK SCALES 

PART 1 – GENERAL 

1.01 THE REQUIREMENT 

A. The Contractor shall furnish, install, test and place in acceptable operation two (2) 

chemical tank scales for the residuals dewatering aid cationic polymer storage totes, 

complete with all mechanical equipment, indicator/transmitters, and all necessary 

accessories as specified herein, as shown on the Drawings, and as required for a 

complete and operable system.  

B. The Contractor shall furnish, install, test and place in acceptable operation two (2) 

chemical tank scales for the filter aid cationic polymer storage totes, complete with all 

mechanical equipment, indicator/transmitters, and all necessary accessories as 

specified herein, as shown on the Drawings, and as required for a complete and 

operable system.  

1.02 RELATED SECTIONS  

A. Equipment shall be provided in accordance with the requirements of the following 

Sections: 

1. Section 09 90 00 – Painting 

2. Section 46 00 00 – Equipment General Provisions  

3. Section 46 41 27.11 – Emulsion Polymer Mixers  

4. Section 46 77 20 – Liquid Polymer Preparation System 

1.03 OPERATING CONDITIONS AND PERFORMANCE REQUIREMENTS 

A. Dewatering Polymer Storage Tote Scales 

Number of Scales 2 

Dimensions of Scale Platform 48” W x 72” L x 4” 

Capacity (pounds) 5,000 

Platform Material Type 304 Stainless Steel 

Accuracy +/- 1% 

B. Filter Aid Polymer Storage Tote Scales 
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Number of Scales 2 

Dimensions of Scale Platform 48” W x 72” L x 4” 

Capacity (pounds) 5,000 

Platform Material Type 304 Stainless Steel 

Accuracy +/- 1% 

1.04 SUBMITTALS 

A. The Contractor shall submit complete Shop Drawings, Operation and Maintenance 

Instructions and other information as specified in accordance Section 01 33 00 

Submittals.  

B. The Contractor shall be responsible for coordinating all interfaces with related 

mechanical, structural, electrical and instrumentation and control work. The Contractor 

shall be responsible for providing all accessory equipment and all work associated with 

installation of the equipment.  

1.05 RESPONSIBILITIES AND GUARANTEE 

A. The chemical tank scale manufacturer shall warrant the system for materials and 

workmanship for a period of five (5) years after the Substantial Completion of the project. 

Warranty shall be submitted with the Shop Drawings. The manufacturer shall replace or 

repair defective or unsatisfactory equipment during the warranty period at no cost to the 

Owner. 

PART 2 – EQUIPMENT 

2.01 MANUFACTURERS 

A. Polymer Storage Tote Scales shall be manufactured by: 

1. Mettler-Toledo (Model PFA589 with IND570 weighing terminal);  

2. ULINE (Model H-3004 with weighing terminal);  

3. Force Flow (Model CHEM 48HA4) with weighing terminal; or  

4. Approved equal.  

B. The materials covered by these Specifications are intended to be standard equipment of 

proven reliability and as manufactured by reputable manufacturers having experience in 

the production of such equipment. The equipment furnished shall be designed, 

constructed, and installed in accordance with the best practices and methods and shall 
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operate satisfactorily when installed as shown on the Drawings and operated per 

manufacturer's recommendations.  

2.02 CHEMICAL TANK SCALES 

A. Polymer Storage Tote Scales 

1. Chemical tank scales shall be of the digital readout/electronic load cell type. Scale 

platform shall be sized to accept a 48”L x 40”W x 46”H polymer storage tote. The 

scale platform dimensions must be in accordance with Part 1.02 of this 

specification.  

2. The top of the scale weighing platform shall be installed at the same finished floor 

elevation as the top of the recessed FRP grating. The weigh scale depth shall be 

in accordance with the Manufacturer and recessed grating depth shall be 

coordinated by the Contractor. Platform scale shall be manufactured of Type 304 

stainless steel.  

3. Scale shall be of the load cell type, consisting of four 350-ohm load cells, 

hermetically sealed, and constructed of Type 304 stainless steel. Load cell 

suspension shall consist of a Type 304 stainless steel rocker-pin assembly. 

Flexible cable shall connect load cell to indicator to allow easy remote installation 

of the readout. Cable length shall be 20 feet. 

2.03 SCALE INDICATOR/TRANSMITTER 

A. Each scale shall be provided with an indicator/transmitter. 

B. Indicator shall monitor one channel. The remote mounted LCD indicator shall carry CE 

marking and shall be housed in a NEMA 4X, UL approved enclosure. All operations shall 

be keypad operated & menu driven in order to avoid compromising the NEMA 4X seal at 

any time. The alphanumeric LCD readout shall have backlighting for readability in low 

light conditions. Power requirement shall be 110 VAC. 

C. A 6 digit numerical display shall give the operator the ability to monitor chemicals by 

weight or volume. A bar graph display shall read 0-100% for the net contents. A dual 

mode TARE key shall allow user to enter the tare weight of the vessel or enter the net 

weight of the chemical depending on application needs. A diagnostics menu shall allow 

recalibration without the need to apply field test weights. A user adjustable filter function 

shall stabilize display in the event of vibration from pumps or mixers in the immediate 

vicinity of the scale. 

D. Indicator shall output net weight via a 4-20mA signal and full scale output shall be user 

adjustable via the keypad. Indicator shall have four adjustable set points to display low 

or high level conditions on the indicator. 

PART 3 – EXECUTION 

La
st

 M
od

ifi
ed

: 0
2/

28
/2

02
4 

at
 1

0:
41

A
M

 E
S

T



 

90398-004/February 2024 43 41 46-4  Chemical Tank Scales 

3.01 MANUFACTURER’S FIELD SERVICES 

A. The services of a qualified manufacturer's technical representative shall be provided in 

accordance with Division 01 and shall include the following site visits: 

Service Number of Trips Number of 

Days/Trip 

Installation and Testing 1 1 

Startup and Training 1 1 

3.02 INSTALLATION 

A. The Contractor shall install the chemical tank scales in accordance with the 

manufacturer's instructions, the approved shop drawings, and the requirements of 

Division 01. 

3.03 TESTING AND START-UP 

A. The system supplier and Contractor shall demonstrate to the Engineer that the chemical 

tank scales meet the functional requirements intended and that all components of the 

system are properly adjusted and calibrated and operate reliably. 

B. The Contractor shall check the functioning of all system components and shall repair or 

replace all malfunctioning or unsatisfactory components identified during testing orstart-

up prior to Substantial Completion.  

3.04 PAINTING 

A. All surface preparation, shop painting, field repairs, field painting and other pertinent 

detailed painting specifications shall conform to applicable sections of Section 09 90 00 -

Painting. 

3.05 TOOLS, SUPPLIES AND SPARE PARTS 

A. The Contractor shall furnish all special tools necessary to disassemble, service, repair 

and adjust the equipment. 

B. The Contractor shall furnish spare parts as recommended by the equipment 

manufacturer. All of these materials shall be properly packed, labeled and stored where 

directed by the Engineer. 

3.06 EQUIPMENT IDENTIFICATION 

A. The equipment shall be provided with a substantial stainless steel nameplate, securely 

fastened in a conspicuous place and clearly inscribed with the manufacturer's name, 

year of manufacture, serial number, and principal rating data. 
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END OF SECTION 
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SECTION 46 00 00 

EQUIPMENT GENERAL PROVISIONS 

PART 1 – GENERAL 

1.01 THE REQUIREMENT 

A. The Contractor shall furnish, install, test, and place into acceptable operation all 

mechanical equipment and all accessories as specified, as shown on the Drawings, and 

as required for a complete and operable system. 

B. The mechanical equipment shall be provided complete with all accessories, special 

tools, spare parts, mountings, shims, sheaves, couplings, and other appurtenances as 

specified, and as may be required for a complete and operating installation. 

C. The Contractor shall provide the Owner complete and operational equipment/systems. 

To this end, it is the responsibility of the Contractor to coordinate all interfaces related 

mechanical, structural, electrical, instrumentation, and control work and to provide 

necessary ancillary items such as controls, wiring, etc., to make each piece of 

equipment operational as shown and specified. 

D. The complete installation shall be free from excessive vibration, cavitation, noise, and oil 

or water leaks. 

E. The requirements of this section shall apply to equipment furnished under Divisions 40 

and 46. 

F. Comply with reference specifications, codes and standards as specifically modified, 

complimented, and supplemented herein. 

1.02 REFERENCE SPECIFICATIONS, CODES, AND STANDARDS 

A. All equipment, materials, and installations shall conform to the requirements of the most 

recent editions with latest revisions, supplements, and amendments of the 

specifications, codes, and standards listed in Section 01 42 00 – References along with 

those identified herein and other individual specification sections.  

B. American Institute for Steel Construction (AISC) 

C. American National Standards Institute/American Bearing Manufacturers Association 

(ANSI/ABMA): 

1. ANSI/ABMA 9 – Load Ratings and Fatigue Life for Ball Bearings 

2. ANSI/ABMA 11 – Load Ratings and Fatigue Life for Ball Bearings 
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D. Acoustical Society of America (ASA) / American National Standard Institute (ANSI) 

S2.75, Shaft Alignment Methodology: 

1. Part 1: General Principles, Methods, Practices, and Tolerances 

2. Part 2: Vocabulary 

3. Part 3: Alignment of Vertically Oriented Rotating Machinery 

4. Guidelines and recommendations included in ASA/ANSI S2.75 shall establish and 

be interpreted as the minimum requirements for acceptance for leveling, grouting 

and alignment related work.  

E. American National Standards Institute / American Society of Mechanical Engineers 

(ANSI/ASME) Standard B29.1, Heavy Duty Offset Sidebar Transmission Roller Chains 

and Sprocket Teeth. 

F. American Welding Society (AWS): 

1. D1.1 "Structural Welding Code - Steel"  

2. D1.2 "Structural Welding Code - Aluminum" of the American Welding Society 

G. Electrical Apparatus Service Association, Inc. (EASA) Mechanical Reference Handbook 

(latest revision). 

H. Standard, ISO 1940 – Mechanical Vibration – Balance quality requirements for rotors 

balance quality grade for rotors in a constant rigid state. 

I. In the event of conflict between individual specifications and reference specifications, 

codes and standards, the more restrictive criteria shall govern.  

1.03 ACTION/INFORMATIONAL SUBMITTALS 

A. Product Data:  

1. Comply with Section 01 33 00 – Submittals Procedures 

2. Fabrication information 

B. Provide submittals identified in individual equipment specification sections in addition to 

the submittals identified herein. 

C. Shop Drawings shall include the following information in addition to the requirements of 

Section 01 33 00 – Submittal Procedures and shall include the following additional 

information:  

1. Equipment name, identification number and specification number. 
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2. Performance characteristics and descriptive data, including but not limited to 

capacity, power, speed, torque, and efficiency.  

3. Detailed equipment dimensional drawings and setting plans including but not 

limited to: 

a. General cutaway sections 

b. Materials of construction 

c. Dimension of shaft projections 

d. Shaft and keyway dimensions 

e. Shaft diameter 

f. Shaft connection details 

g. Dimension between bearings 

h. General dimensions of equipment 

i. Anchor bolt locations  

j. Forces 

k. Assembly views 

l. Weights: Provide weight of entire equipment assembly, including motor and 

base weight of individual major subassemblies. Indicate the weight of each 

component, and total static and dynamic loads imparted by the equipment to 

the supporting structure. 

m. Rotating assembly technical information and illustration. 

n. Drawings shall identify each component by tag number to which the catalog 

data and detail sheets pertain.  

o. Drawings showing the location and type of all equipment, system 

components, supports, hangers, foundations and the required clearances to 

operate and maintain equipment, valves and system components in a code 

compliant, safe and ergonomic manner. Drawings shall show clearances 

reserved for walking access around all sides, for opening access doors fully, 

for visual inspection for condition monitoring, and for the performance of 

maintenance tasks including but not limited to changing filters, replacing 

belts, maintaining lubrication levels, predictive maintenance and performing 

diagnostic functions. 
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4. Drive and motor data as required by Division 26 – Electrical. Complete motor data 

shall include but not be limited to size, make, type and characteristics along with 

wiring diagrams. Where equipment and motor speeds are to be regulated by 

variable speed drives, the CONTRACTOR shall coordinate, furnish and exchange 

all necessary requirements with the respective equipment manufacturers to ensure 

compatibility and shall submit equipment, shafting, coupling, motor and variable 

speed drive shop drawings. 

5. Bearings: 

a. Information on bearings including but not limited to: type, size, materials of 

construction.  

b. Bearing life calculations including but not limited to: basic dynamic load 

rating, static load rating, rating life, ABMA L10 reliability (expressed in hours 

of bearing life) and bearing system life.  

6. Gear box design and performance criteria and AGMA service factor, including but 

not limited to the following: 

a. Thermal horsepower rating 

b. Bearing type 

c. Actual gear ratio 

d. Forced lubrication system: Provide description of equipment, system and 

instrumentation including but not limited to flow meter, pressure switches, 

etc. 

e. Gear tooth finish quality 

7. Piping schematics. 

8. Equipment protective device details and connection diagrams.  

9. Panel layout drawings, schematic wiring diagrams, and component product data 

sheets for control panels. 

10. A list of spare parts and special tools to be provided. 

11. Information on equipment appurtenances including couplings, shaft guards, v-belt 

drive systems, etc. 

12. Any additional information required to demonstrate conformance with the 

equipment specifications. 
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13. Results of critical speed analyses, structural, lateral, and torsional dynamic 

analyses as required herein and in the individual specification sections. 

14. Warranty documentation including statement of duration of warranty period and 

contact phone numbers and addresses for warranty issues. 

15. Shipment, delivery, handling, and storage instructions. 

16. Installation instructions 

17. Manufacturers literature and brochures 

18. Materials of construction and associated specifications (such as AISI, ASTM, SAE, 

etc.), including grade and type. 

19. Anchor design in accordance with Section 05 05 23 – Metal Fastening. 

20. Intermediate shafting design, including but not limited to general arrangement 

drawings, engineering data, materials of construction, recommended angular 

offsets (for cardan universal jointed shafts), and shaft critical speed analyses 

(including 1st, 2nd and 3rd critical speed analysis).   

21. Coatings: Coating system data and description of coating system, surface 

preparation and shop painting, including certification that the shop paint is 

compatible with the finish paint. 

22. Pre-commissioning lubrication oil flushing plan developed by a machinery 

lubrication specialist, specifically for each piece of lubricated equipment. Plan shall 

identify, describe procedure and demonstrate data-based approach to 

demonstrating achievement of lubricant cleanliness via flushing. Level of lubricant 

cleanliness shall be as required by equipment manufacturer’s written 

recommendations.  

23. Equipment installation lists. 

1.04 CLOSEOUT SUBMITTALS 

A. Submit warranty documentation in compliance with: 

1. Section 01 33 00 – Submittal Procedures 

2. Section 01 61 00 – Product Requirements and Options  

B. Operation and Maintenance (O&M) manuals shall be submitted in accordance with 

Section 01 33 00 – Submittal Procedures and Section 01 78 23 Operation and 

Maintenance Data. 

La
st

 M
od

ifi
ed

: 0
2/

28
/2

02
4 

at
 1

0:
41

A
M

 E
S

T



 

 

90398-004/February 2024 46 00 00-6  Equipment General Provisions 

1.05 MAINTENANCE MATERIALS SUBMITTALS 

A. Operation and Maintenance (O&M) manuals shall be submitted in accordance with: 

1. Section 01 33 00 – Submittal Procedures  

2. Section 01 78 23 – Operation and Maintenance Data 

B. Comply with Section 01 78 43 – Spare Parts and Extra Materials: 

1. For spare parts, extra stock materials, and tools, submit quantity of items specified 

in associated Specification Section.  

2. Submit complete list of spare parts, extra stock materials, maintenance supplies 

and special tools required for maintenance for one year with unit prices and source 

of supply. Indicate number/quantity specified and furnished, manufacturer, part 

number, and description.   

C. Comply with Section 01 79 00 – Instructions to Owner’s Personnel. 

D. Lubrication Information:  

1. Comply with Specification Section 01 78 23 – Operation and Maintenance Data.  

2. Complete lubrication instructions and lubricant schedule, including manufacturer’s 

recommended lubricant. All lubricants with potential contact with process water 

shall be food grade, NSF 61 approved. Schedule shall include frequency of 

lubricant application, type of lubricant, and instructions regarding lubricant 

application. 

1.06 QUALITY ASSURANCE SUBMITTALS 

A. Factory testing plan. 

B. Factory Test Results shall be submitted and approved prior to shipment of equipment. 

C. Field testing plan. 

D. Comply with Section 01 75 00 – Check Out and Start Up Procedures. 

E. Alignment Report: 

1. Alignment reports shall contain numerical values to express offset and angular 

alignment and all other parameters documented in ANSI/ASA S2.75.  

2. Alignment reports shall be submitted immediately after each of the following 

activities have been completed: 
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a. Preliminary Alignment 

b. Final Alignment (at both ambient and operating temperatures) 

c. Re-check of alignment 

F. Preliminary field test data 

G. System field quality control testing 

H. Final field test data 

I. Certified test reports 

1.07 GENERAL INFORMATION AND DESCRIPTION 

A. All parts of the equipment furnished shall be designed and constructed for the maximum 

stresses occurring during fabrication, transportation, installation, testing, and all 

conditions of operation. All materials shall be new and shall conform to all applicable 

Sections of these Specifications.  

B. All parts of duplicate equipment shall be interchangeable without modification. 

Manufacturer's design shall accommodate all the requirements of these Specifications. 

C. Equipment and appurtenances shall be designed in conformity with specifications, codes 

and reference standards. 

D. All bearings and moving parts shall be protected by bushings or other Engineer 

approved means against wear, and provision shall be made for accessible lubrication by 

extending lubrication lines and fittings to approximately 30 inches above finished floor 

elevation.  

E. Details shall be designed for appearance as well as utility. Protruding members, joints, 

corners, gear covers, etc., shall be finished in appearance. All exposed welds on 

machinery shall be ground smooth and the corners of structural shapes shall be rounded 

or chamfered. 

F. Machinery parts shall conform within allowable tolerances to the dimensions shown on 

the working drawings.  

G. All machinery and equipment shall be safeguarded in accordance with the specifications, 

codes, and reference standards.  

H. All rotating shafts, couplings, or other moving pieces of equipment shall be provided with 

protective guards of sheet metal or wire mesh, neatly and rigidly supported. Guards shall 

be removable as required to provide access for repairs.  
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I. All equipment greater than 100 pounds shall have lifting lugs, eyebolts, etc., for ease of 

lifting, without damage or undue stress exerted on its components.  

J. All manufactured items provided under this Section shall be of current manufacture and 

shall be the products of manufacturers specializing in the manufacture of such products. 

K. Code Compliance, safety and ergonomics for operating and maintenance personnel 

accessing equipment shall be considered during shop drawing development, fabrication, 

and installation.  Items to consider include but are not limited to clearances reserved for 

walking access around all sides, for opening access doors fully, for visual inspection for 

condition monitoring, and for the performance of maintenance tasks including but not 

limited to changing filters, replacing belts, maintaining lubrication levels, predictive 

maintenance and performing diagnostic functions. 

1.08 EQUIPMENT WARRANTIES 

A. Warranty requirements shall be as specified in Section 01 61 00 – Product 

Requirements and Options. Warranty requirements are supplementary to the individual 

equipment specifications. 

1.09 DEFINITIONS 

A. Comply with specification Section 01 42 00 – References. 

B. Refer to the specified reference specifications, codes and standards for definitions 

applicable to this specification. Additional definitions are included hereafter.   

C. Chockplate: A solid steel (or alloy steel) plate with a machined top surface that is 

grouted to a concrete foundation to support and maintain alignment of a machinery 

structural steel base plate. 

D. Equipment Train: Two or more rotating equipment machinery elements consisting of at 

least one driver and one driven element joined together by a coupling. 

E. Mounting plate: A device used to attach equipment to concrete foundations; includes 

base plates, soleplates, and chockplates. A mounting plate is a base-support 

mechanism for the attached machinery and all individual pieces of machinery are 

expected to be removable from the mounting plate as a single assembly. 

F. Operating Temperature (Thermal) Alignment: A procedure to determine the actual 

change in relative shaft positions within a machinery train from the ambient (not running) 

condition and the normal operating temperature (running) condition by taking 

measurements from start-up to normal operating temperature while the machine(s) is 

(are) operating, or after the shafts have been stopped but the machines are still near 

operating temperature. 
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G. Preliminary alignment: The aligning of two adjacent machinery shafts to ensure that final 

alignment can be achieved without being bolt bound. This is accomplished before 

grouting (for horizontal machines) and the measurement of piping strain on the 

machinery. 

H. Soleplate: A solid steel (or alloy steel) plate with a machined top surface that is grouted 

to a concrete foundation to support and maintain alignment of machinery.  

PART 2 – PRODUCTS 

2.01 GENERAL 

A. All like components within a piece of equipment shall be provided by the same 

manufacturer. 

B. Base plates:  

1. Top surface of mounting plates shall be machined in locations where equipment 

supports/feet will contact the plate.  

2. Equipment contact points shall be flat and parallel within 0.002" and within related 

tolerances.  

3. There shall be no paint where equipment supports or feet contact mounting plate.   

4. Mounting plate shall be sufficiently rigid to avoid bending or flexing when 

equipment is installed. 

C. All lubricants with potential contact with process water shall be food grade, NSF 61 

approved. 

2.02 ANCHORS AND SUPPORTS 

A. Comply with the following Specification Sections:  

1. Specification Section 05 05 23 – Metal Fastening.  

2. Comply with individual equipment specifications. 

B. The Contractor shall furnish, install, and protect all necessary guides, bearing plates, 

anchor and attachment bolts, and all other appurtenances required for the installation of 

the devices included in the equipment specified. Working Drawings for installation shall 

be furnished by the equipment manufacturer, and templates shall be used by the 

Contractor when required in the detailed equipment Specifications. 

C. Anchor bolts and fasteners: 
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1. Anchor bolts shall be designed and provided by the Contractor in accordance with 

Section 05 05 23 – Metal Fastening, and with the individual equipment 

Specifications.  

2. All anchor bolts shall have at least the minimum diameter as required by 

Specification Section 05 05 23 – Metal Fasteners. 

3. All anchor bolts, guard bolts, washers, clips, clamps, fasteners, and leveling plate 

pads, nuts, shims, and jack bolts of any type shall be constructed of 316 stainless 

steel, unless otherwise specified the individual equipment Specifications. 

4. Undercutting of anchors or fasteners shall not be permitted. 

D. Pipe sleeves as a means for adjusting anchor bolts shall be provided where indicated in 

the contract documents or required by the equipment manufacturer.  

E. The Contractor shall provide all concrete pads or pedestals required for equipment 

furnished. All concrete equipment pads shall be a minimum of 4” high, unless otherwise 

shown on the Drawings, and shall be doweled. 

2.03 DEFAULT MATERIALS 

A. Equipment shall be constructed out of the materials specified in respective individual 

pumping specification sections. Material not specifically called for shall be high-grade, 

standard commercial quality, free from all defects and imperfection that might affect the 

serviceability of the product for the purpose for which it is intended. 

2.04 STRUCTURAL STEEL 

A. Structural steel used for fabricating equipment shall conform to the requirements of 

Section 05 12 00 – Structural Steel. 

B. All materials shall conform to applicable provisions of the AISC Specifications for the 

design and fabrication of structural steel, and to pertinent ASTM Standard 

Specifications. 

2.05 DISSIMILAR METALS 

A. All dissimilar metals shall be isolated in accordance with Section 05 10 00 – Metal 

Materials and to the satisfaction of the Engineer. 

2.06 GALVANIZING 

A. Where required by the equipment specifications, galvanizing shall be performed in 

accordance with Section 05 05 13 – Galvanizing. 
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2.07 STANDARDIZATION OF GREASE FITTINGS 

A. The grease fittings on all mechanical equipment shall be such that they can be serviced 

with a single type of grease gun. Fittings shall be “Zerk” type. 

2.08 ELECTRICAL REQUIREMENTS 

A. All electrical equipment and appurtenances, including but not limited to motors, panels, 

conduit, and wiring, etc., specified in the equipment specifications shall comply with the 

applicable requirements of the Division 26 specifications and the latest National Electric 

Code. Motor starters and controls shall be furnished and installed under Division 26 and 

Division 40 unless otherwise specified in the individual equipment specifications. 

B. In the individual equipment specifications, specified motor horsepower is intended to be 

the minimum size motor to be provided. If a larger motor is required to meet the 

specified operating conditions and performance requirements, the Contractor shall 

furnish the larger sized motor and shall upgrade the electrical service (conduit, wires, 

starters, etc.) at no additional cost to the Owner. 

C. Where variable frequency drives (VFDs) are specified, the Contractor shall be 

responsible for coordinating between equipment supplier and VFD supplier to ensure a 

complete and operational system. VFDs shall be furnished under Division 26 unless 

otherwise specified in the equipment specification. Wherever variable speed drives 

(VSDs) are specified, the same requirements as for VFDs shall apply.  

D. Motor starters and controls shall be furnished and installed under Division 26 and 

Division 40 unless otherwise specified in the individual equipment specifications. 

2.09 ACCESSORIES, SPARE PARTS, AND SPECIAL TOOLS 

A. Accessories, spare parts, and special tools shall be provided in accordance with Section 

01 78 43 – Spare Parts and Extra Materials.  

2.10 EQUIPMENT IDENTIFICATION 

A. All mechanical equipment shall be provided with a substantial stainless-steel nameplate, 

mechanically fastened with stainless steel hardware in a conspicuous place, and clearly 

inscribed with:  

1. The manufacturer's name 

2. Year of manufacture 

3. Serial number 

4. Principal rating data such as (for example): 

a. Capacity 
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b. Pressure 

c. Horsepower 

d. Speed 

B. Each piece of mechanical equipment shall also be identified as to name and number by 

a suitable laminated plastic or stainless-steel nameplate mechanically fastened with 

stainless steel hardware; for example, "Finished Water Butterfly Valve #1". Coordinate 

name and number with same on remotely located controls, control panel, and other 

related equipment.  

C. Nameplates shall not be painted over. 

PART 3 – EXECUTION 

3.01 SHOP TESTING 

A. All equipment shall be tested in the shop of the manufacturer in a manner which shall 

conclusively prove that its characteristics comply fully with the requirements of the 

Contract Documents and that it will operate in the manner specified or implied. 

B. No equipment shall be shipped to the project site until the Engineer has been furnished 

a certified copy of test results and has notified the Contractor, in writing, that the results 

of such tests are acceptable.  

C. A certified copy of the manufacturer's actual test data and interpreted results thereof 

shall be forwarded to the Engineer for review. 

3.02 SHIPMENT, DELIVERY, HANDLING AND STORAGE  

A. Shipment, delivery, and handling of equipment and materials shall be in accordance with 

Section 01 65 00 – Product Delivery Requirements. 

B. Storage of equipment and materials shall be in accordance with Section 01 66 00 – 

Product Storage and Protection Requirements. 

C. Shipping plans shall include consideration for protecting bearings and/or other rotating 

equipment from chatter damage.    

D. Any equipment shipped to site that needs further attention shall have a WARNING tag 

affixed to it with indication of the action that should be taken in preparation for startup.  

Examples are: Final Lubrication, Mechanical Seal not in final position, etc. 
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3.03 MANUFACTURER’S FIELD SERVICES 

A. Manufacturer’s field services shall be in accordance with Section 01 75 00 – Checkout 

and Startup Procedures.  

B. The Contractor shall arrange for a qualified factory trained Technical Representative 

from each manufacturer or supplier of equipment who is regularly involved in the 

inspection, installation, start-up, troubleshooting, testing, maintenance, and operation of 

the specified equipment. Qualification of the Technical Representative shall be 

appropriate to the type of equipment furnished and subject to the approval of the 

Engineer and the Owner. Where equipment furnished has significant process 

complexity, furnish the services of engineering personnel knowledgeable in the process 

involved and the function of the equipment. When necessary, the Contractor shall 

schedule multiple Technical Representatives to be present at the same time for the 

purpose of coordinating the operation of multiple pieces of related equipment. 

C. Services of the Technical Representative will require a minimum of two (2) site visits, 

one for installation and testing and one for startup and training, and will be for the 

minimum number of days recommended by the manufacturer and approved by the 

Engineer but will not be less than the number of days specified in individual equipment 

sections. Additional site visits may be required as described below and in the equipment 

specifications. 

D. For each site visit, the Technical Representative shall submit jointly to the Owner, the 

Engineer, and the Contractor a complete signed report of the results of his inspection, 

operation, adjustments, and testing. The report shall include detailed descriptions of the 

points inspected, tests and adjustments made, quantitative results obtained if such are 

specified. 

E. The manufacturer's Technical Representative shall provide the following services. 

1. Installation: The Technical Representative shall inspect the installed equipment to 

verify that installation is in accordance with the manufacturer’s requirements. 

Where required by individual equipment specifications, the Technical 

Representative shall also supervise the installation of the equipment. 

2. Testing: After installation of the equipment has been completed and the equipment 

is presumably ready for operation, but before it is operated by others, the 

Technical Representative shall inspect, operate, test, and adjust the equipment as 

required to prove that the equipment is in proper condition for satisfactory 

operation under the conditions specified. Unless otherwise noted in the signed site 

visit report, the report shall constitute a certification that the equipment conforms to 

the requirements of the Contract and is ready for startup and that nothing in the 

installation will render the manufacturer's warranty null and void. The report shall 

include date of final acceptance field test, as well as a listing of all persons present 

during tests. 
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3. Startup: The Technical Representative shall start up the equipment for actual 

service with the help of the Contractor. If equipment or installation problems are 

experienced, the Contractor and the representative shall provide the necessary 

services until the equipment is operating satisfactorily and performing according to 

the specifications at no additional cost to the Owner. Unless otherwise noted in the 

signed site visit report, the report shall constitute a certification that the equipment 

conforms to the requirements of the Contract and is ready for permanent operation 

and that nothing in the installation will render the manufacturer's warranty null and 

void. 

4. Training: Training shall be provided in accordance with Section 01 79 00 –

Instruction of Owner Personnel.  

5. Services after Startup: Where required by the individual equipment specifications, 

the Technical Representative shall return to the project site thirty (30) days after 

the startup date to review the equipment performance, correct any equipment 

problems, and conduct operation and maintenance classes as required by the 

Owner. This follow-up trip is required in addition to the specified services of 

Technical Representative prior to and during equipment startup. At this time, if 

there are no equipment problems, each manufacturer shall certify to the Owner in 

writing that his equipment is fully operational and capable of meeting operating 

requirements. If the equipment is operating incorrectly, the Technical 

Representative will make no certification to the Owner until the problems are 

corrected and the equipment demonstrates a successful thirty (30) days operating 

period.  

F. The Contract amount shall include the cost of furnishing the Technical Representative 

for the minimum number of days specified, and any additional time required to achieve 

successful installation and operation. The times specified for services by the Technical 

Representative in the equipment Specifications are exclusive of travel time to and from 

the facility and shall not be construed as to relieve the manufacturer of any additional 

visits to provide sufficient service to place the equipment in satisfactory operation. 

G. The Contractor shall notify the Engineer at least 14 days in advance of each equipment 

test or Owner training session. 

H. The Technical Representative shall sign in and out at the office of the Engineer's 

Resident Project Representative on each day the Technical Representative is at the 

project. 

3.04 INSTALLATION 

A. The Contractor shall obtain written installation manuals from the equipment 

manufacturer prior to installation. Equipment shall be installed strictly in accordance with 

recommendations of the manufacturer. A copy of all installation instructions shall be 

furnished to the Engineer's field representative one week prior to installation.  
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B. The Owner’s field representative (e.g., the Engineer or similar) shall witness all activities 

involved with equipment installation. 

C. The Contractor shall have on hand personnel, construction equipment, and machinery of 

capacity to facilitate the work and to handle all emergencies encountered in work of this 

character. To minimize field erection problems, mechanical units shall be factory 

assembled insofar as practical. 

D. Equipment shall be erected in a neat and workmanlike manner on the foundations at the 

locations and elevations shown on the Drawings. 

E. All equipment sections and loose items shall be match-marked prior to shipping. 

F. The Contractor shall furnish oil and grease for initial operation and testing. The 

manufacturer and grades of oil and grease shall be in accordance with the 

recommendations of the equipment manufacturer. 

G. Leveling and Grouting: 

1. Set equipment to dimensions shown on drawings. Dimensions shall be accurate to 

+/- 1/16 inch except as otherwise specified, required or indicated on the drawings. 

2. Base plate Surface Preparation – Prior to setting equipment and grouting, inspect 

and clean equipment mounting base plates, pads, feet, and frames to remove all 

grease, rust, paint, and dirt.  

3. Wedges (i.e., tapered shims) shall not be used for leveling, aligning, or supporting 

equipment. 

4. General Equipment Leveling:  

a. Non-rotating Equipment: Set level to +/- 1/16 inch per 10-foot length (0.005 

inch per foot) unless manufacturer’s requirements are more stringent.  

b. Rotating Equipment: Install, set to the most stringent of the following 

requirements for levelness, plumbness, flatness, coplanarity and coplanar 

surface deviation: 

1) ASA-ANSI S2.75, Shaft Alignment Methodology. Comply with 

tolerance ranges scheduled at the end of this specification section. 

2) Individual equipment specifications 

3) Manufacturer’s pre-printed written requirements.  

c. Shims or leveling nuts shall be used unless equipment is furnished with 

leveling feet. Set shims flush with equipment base plate edges. When 

grouting is required, equipment shall be shimmed to allow a minimum of 
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one-inch grout thickness. Grout shall cover shims at least 3 inches. Final 

level check shall be held for inspection and approval by Engineer before 

proceeding.  

d. Equipment shall be leveled by first using sitting nuts on the anchor bolts, and 

then filling the space between the equipment base and concrete pedestal 

with epoxy base plate grout, unless alternate methods are recommended by 

the manufacturer and are acceptable to the Engineer (e.g., such as shim 

leveling pumps, or chemical grout).  

5. Grouting 

a. Comply with Section 03 60 00 – Grout. 

b. Grout Materials: 

1) Rotating Equipment: Grout for rotating equipment shall be epoxy base 

plate grout. Cementitious grouts shall not be accepted for rotating 

equipment.  

2) Non-rotating Equipment: Grout shall be as per the non-rotating 

equipment manufacturer’s pre-printed written installation instructions 

and shall be subject to the Engineer’s approval.  

c. Fill pipe sleeves with grout, after bolt alignment is proven, and prior to 

placing grout under equipment bases.  

d. Concrete Surface Preparation: Roughen concrete equipment pad surface by 

chipping, removing laitance, and unsound concrete. Clean area of all foreign 

material such as oil, grease, and scale.  

1) When grouting with cementious grouts is approved, the contact area of 

the concrete equipment pad shall be saturated with water at least 4 

hours prior to grouting, removing excess water ponds. 

e. Application:  

1) Place grout after the equipment base has been set and its initial 

alignment and level have been approved.  

2) Form around the base, mix grout, and place in accordance with the 

grout manufacturers published instructions.  

3) Grout mixture shall be flowable. Dry packing of grout shall not be 

permitted.   
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4) Eliminate all air or water pockets beneath the base using a drag chain 

or rope.  

5) Grout voids detectable by tapping the top of the base plate with a 

hammer shall be grounds for removal and reinstallation of the work.  

f. Finishing: Point the edges of the grout to form a smooth 45-degree slope. 

g. After cementious grout has cured (not before 3 days after placement) paint 

exposed surfaces of grout with shellac.  

h. Level Verification. After grout has cured, and immediately prior to final drive 

alignment, recheck equipment for level and plumb. Re-level and square as 

necessary. Hold final checks for inspection and approval by Engineer. 

6. Inspect for and remove all machining burrs or thread pulls in female holes on 

mating surfaces of mounting frame and machine feet. 

3.05 ALIGNMENT 

A. For equipment that requires field alignment and connections, the Contractor shall 

provide the services of the manufacturer's qualified mechanic, millwright, or machinist, to 

align the equipment and motor prior to making piping connections or anchoring the 

equipment base. Alignment shall be as specified herein. 

B. Rotating Equipment Shaft Alignment: Assembled equipment shafts shall be set to 

comply with the most stringent of the following tolerance requirements for shaft runout 

and shaft-to-shaft alignment tolerances expressed in angle at flex plane, in offset and 

angularity and/or in offset per tolerance plane separation: 

1. ASA-ANSI S2.75, Shaft Alignment Methodology. Comply with tolerance ranges 

scheduled at the end of this specification section.  

2. Individual equipment specifications 

3. Manufacturer’s pre-printed written requirements.  

C. Use the machined surfaces on which the equipment sets for the base/mounting frame 

leveling plane. Use the machined shaft surface for equipment leveling plane. 

D. Sprocket and Sheave Alignment:  

1. Check shaft mounted components for face runout and eccentricity (outside 

diameter) runout by magnetically mounting a dial indicator on a stationary base 

and indicating over 360 degrees on a continuous machined surface at the outside 

diameter of the component. Maximum allowable total indicated face runout and 

eccentricity for sprockets and sheaves will be per ANSI Standard B29.1-1975. 
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2. Drive and driven sheaves shall lie in the same plane. The sum of parallel and 

angular sheave misalignment measured across the span length of the belt and 

angular misalignment perpendicular to the belt span length shall each not exceed 

½ degree or the belt manufacturer’s recommendation whichever is more stringent. 

E. Belt tensioning: Set drive belt tension to manufacturer's specification for the belt type. 

Recheck alignment after drive tensioning. 

F. Thermal/Mechanical Growth: Thermal/mechanical growth corrections for driver and 

driven machines will be used in vertical and horizontal alignment where applicable. The 

equipment manufacturer will determine thermal/mechanical growth applicability for any 

machine and provide the correction offsets to be used. 

G. Rotating Shaft Alignment 

1. Measurement devices/fixtures will be set up on the driver and driven machine, or 

machine shaft surfaces. Machined coupling hubs may be used only if there is no 

clearance to mount fixtures directly on the shafts. 

2. Account for possible coupling flex by always rotating coupled machines in the 

same direction during alignment. 

3. Final alignments shall be performed utilizing laser alignment tools unless otherwise 

approved by the Engineer. 

4. Cardan Universal Jointed Intermediate Shafting: 

a. Align cardan universal joints in accordance with manufacturer’s written offset 

recommendations.  

b. Offsets shall be field verified.  

c. Contractor shall have unit responsibility for all components of extended shaft 

driven equipment, including but not limited to the coordination of shaft design 

with equipment, variable frequency drive and control strategies.  

5. Alignment Steps: Each of the following alignment steps are required in all 

instances, including but not limited to, all vertically and horizontally mounted 

drivers:  

a. Preliminary alignment is when uncoupled. Preliminary Alignment (at ambient 

temperature): 

1) Perform prior to grouting and piping connections. 

2) Check shaft straightness (runout). 

3) Correct for soft foot 
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b. Final alignment method is when coupled. Final Alignment (at ambient 

temperature):  

1) Perform after grouting and piping connections have been completed. 

2) Check for pipe strain. 

3) Alignment shall be within tolerances. 

c. Final alignment method is when coupled. Final Alignment (at operating 

temperature after 1-hour of continuous operation):  

1) Check for pipe strain. 

2) Alignment shall be within tolerances (coupled).   

d. Re-check alignment (at operating temperature): 

1) After a minimum of 24-hours of run time 

2) Alignment shall be within tolerances (coupled) 

6. Additional Alignment Steps for Vertical Mixers: 

a. Level gearbox. 

b. Verify vertical plumbness of shaft (while shaft is not turning). 

c. Grout. 

d. Check shaft runout. 

e. Install impeller blades. 

3.06 FIELD TESTING 

A. Field testing shall be in accordance with Section 01 75 00 – Checkout and Startup 

Procedures. 

B. All equipment shall be set, aligned, and assembled in conformance with the 

manufacturer's drawings and instructions. Provide all necessary calibrated instruments 

to execute performance tests. Submit report certified by the pump manufacturer’s 

representative.  

C. Preliminary Field Tests, Yellow Tag 
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1. As soon as conditions permit, after the equipment has been secured in its 

permanent position, the Contractor shall: 

a. Verify that the equipment is free from defects. 

b. Check for alignment as specified herein. 

c. Check for direction of rotation. 

d. Check motor for no load current draw. 

2. Contractor shall flush all bearings, gear housings, etc., in accordance with the pre-

commissioning lubrication oil flushing plan and manufacturer’s pre-printed written 

recommendations, to remove any foreign matter accumulated during shipment, 

storage or erection. Lubricants shall be added as required by the manufacturer's 

instructions. 

3. When the Contractor has demonstrated to the Engineer that the equipment is 

ready for operation, a yellow tag will be issued. The tag will be signed by the 

Engineer, or his assigned representative and attached to the equipment. The tag 

shall not be removed. 

4. Preliminary field tests, yellow tag, must be completed before equipment is 

subjected to final field tests, blue tag. 

D. Final Field Tests, Blue Tag 

1. Upon completion of the above, and at a time approved by the Engineer, the 

equipment will be tested by operating it as a unit with all related piping, ducting, 

electrical and controls, and other ancillary facilities.  

2. The equipment will be placed in continuous operation as prescribed or required 

and witnessed by the Engineer or his assigned representative and the Owner or 

his assigned representative. 

3. The tests shall prove that the equipment and appurtenances are properly installed, 

meet their operating cycles and are free from defects such as overheating, 

overloading, and undue vibration and noise. Operating field tests shall consist of 

the following: 

a. Check equipment for excessive vibration and noise. 

b. Check motor current draw under load conditions. The rated motor nameplate 

current shall not be exceeded.  The rated motor nameplate horsepower shall 

not be exceeded when a torque transducer is provided.  
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c. Recheck alignment where applicable, after unit has run under load for a 

minimum of 24 hours. 

E. Additional field testing recommended by the manufacturer shall be performed at no cost 

to Owner. 

F. Until final field tests are acceptable to the Engineer, the Contractor shall make all 

necessary changes, readjustments, and replacements at no additional cost to the 

Owner.  

G. Upon acceptance of the field tests, a blue tag will be issued. The tag will be signed by 

the Engineer and attached to the unit. The tag shall not be removed, and no further 

construction work will be performed on the unit, except as required during start-up 

operations and directed by the Engineer. 

H. Defects which cannot be corrected by installation adjustments will be sufficient grounds 

for rejection of any equipment. 

I. All costs in connection with field testing of equipment such as lubricants, temporary 

instruments, labor, equipment, etc., shall be borne by the Contractor. Power, fuel, 

chemicals, water, etc. normally consumed by specific equipment shall be supplied by the 

Owner unless otherwise specified in the individual equipment specifications. 

J. The Contractor shall be fully responsible for the proper operation of equipment during 

tests and instruction periods and shall neither have nor make any claim for damage 

which may occur to equipment prior to the time when the Owner formally takes over the 

operation thereof. 

K. Field testing of electric motors shall be in accordance with Section 26 05 60 – Low-

Voltage Electric Motors; Section 26 05 61 – Medium Voltage Electric Motors, and 

Section 26 05 00, Basic Electrical Requirements. 

3.07 VIBRATION TESTING 

A. Vibration testing shall be in accordance with Section 01 75 00 – Checkout and Startup 

Procedures. 

3.08 FAILURE OF EQUIPMENT TO PERFORM 

A. Any defects in the equipment, or failure to meet the guarantees or performance 

requirements of the Specifications shall be promptly corrected by the Contractor by 

replacements or otherwise.  

B. If the Contractor fails to make these corrections, or if the improved equipment shall fail 

again to meet the guarantees or specified requirements, the Owner, notwithstanding his 

having made partial payment for work and materials which have entered into the 

La
st

 M
od

ifi
ed

: 0
2/

28
/2

02
4 

at
 1

0:
41

A
M

 E
S

T



 

 

90398-004/February 2024 46 00 00-22  Equipment General Provisions 

manufacture of said equipment, may reject said equipment and order the Contractor to 

remove it from the premises at the Contractor's expense.  

C. The Contractor shall then obtain specified equipment to meet the contract requirements 

or upon mutual agreement with the Owner, adjust the contract price to reflect not 

supplying the specific equipment item.  

D. In case the Owner rejects said equipment, then the Contractor hereby agrees to repay to 

the Owner all sums of money paid to him for said rejected equipment on progress 

certificates or otherwise on account of the lump sum prices herein specified.  

E. Upon receipt of said sums of money, the Owner will execute and deliver to the 

Contractor a bill of sale of all his rights, title, and interest in and to said rejected 

equipment; provided, however, that said equipment shall not be removed from the 

premises until the Owner obtains from other sources other equipment to take the place 

of that rejected.  

F. Said bill of sale shall not abrogate Owner's right to recover damages for delays, losses, 

or other conditions arising out of the basic contract. 

3.09 PAINTING 

A. The equipment and motor shall be painted. All surface preparation, shop painting, field 

repairs, finish painting, and other pertinent detailed painting specifications shall conform 

to applicable paragraphs of Section 09 90 00 – Painting.  

B. All shop coatings shall be compatible with proposed field coatings. 

C. All inaccessible surfaces of the equipment, which normally require painting, shall be 

finished painted by the manufacturer.  

D. Gears, bearing surfaces, and other unpainted surfaces shall be protected prior to 

shipment by a heavy covering of rust-preventive compound sprayed or hand applied 

which shall be maintained until the equipment is placed in operation. This coating shall 

be easily removable by a solvent. 

3.10 WELDING 

A. The Equipment Manufacturer's shop welding procedures, welders, and welding 

operators shall be qualified and certified in accordance with the requirement of AWS 

D1.1 "Structural Welding Code - Steel" or AWS D1.2 "Structural Welding Code - 

Aluminum" of the American Welding Society, as applicable. 

B. The Contractor's welding procedures, welders, and welding operators shall be qualified 

and certified in accordance with the requirements of AWS D1.1 "Structural Welding 

Code - Steel" or AWS D1.2 "Structural Welding Code - Aluminum" of the American 

Welding Society, as applicable. 
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C. The Contractor shall perform all field welding in conformance with the information shown 

on the Equipment Manufacturer's drawings regarding location, type, size, and length of 

all welds in accordance with "Standard Welding Symbols" AWS A2.0 of the American 

Welding Society, and special conditions, as shown by notes and details. 

END OF SECTION 
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SCHEDULE 46 00 00 – 01 – APPLICABLE TOLERANCE RANGE 

EQUIPMENT HORSEPOWER  

ANSI/ASA S2.75 QUALITY 
GRADE 

TOLERANCE RANGE 

<= 25 HP MINIMAL 

> 25 HP < 100 HP STANDARD 

>= 100 HP  PRECISION 

SCHEDULED ANSI/ASA S2.75 QUALITY GRADE TOLERANCE RANGE 
CATEGORIES RELATE TO ANSI/ASA S2.75 QUANTIFIED TOLERANCES 

FOR: LEVELNESS, PLUMBNESS, FLATNESS, COPLANARITY, COPLANAR 
SURFACE DEVIATION, SHAFT RUNOUT, SHAFT-TO-SHAFT ALIGNMENT, 

FLEX PLANE OFFSET, ANGULARITY, AND OFFSET PER TOLERANCE 
PLANE SEPARATION.  
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SECTION 46 33 42 

MECHANICAL DIAPHRAGM METERING PUMPS 

PART 1 – GENERAL 

1.01 THE REQUIREMENT 

A. The Contractor shall furnish, install, adjust, and place in satisfactory operation positive 

displacement mechanically actuated diaphragm-type pumps for chemical metering as 

specified herein and as shown on the Drawings. All pumps shall be supplied by the 

same manufacturer. The manufacturer shall have sole responsibility for the satisfactory 

manufacture and performance of the system. 

B. The complete installation shall be free from excessive vibration, cavitation, noise, and oil 

or water leaks. 

C. Each metering pump shall include pump, gear reducer, motor, integral control panel / 

variable frequency drive, and all accessories and appurtenances as specified herein and 

as indicated on the Drawings.  

D. Equipment shall be provided in accordance with the requirements of Section 46 00 00 − 

Equipment General Provisions and Section 43 20 00 − Pumps − General. 

E. Sodium hydroxide, sodium hypochlorite, and phosphoric acid are considered “Critical 

Chemical Feed Systems” by the Massachusetts Department of Environmental Protection 

(MassDEP). The metering pumps for these systems shall comply with the “Chemical 

Safety Control Strategy for Critical Chemical Feed Systems” as described in Section 

6.1.3 of the MassDEP Guidelines for Public Water Systems. 

1.02 RELATED SECTIONS 

A. Division 1 – General Requirements 

B. Section 09 91 00 - Painting 

C. Division 26 – Electrical 

D. Section 26 05 00 – Basic Electrical Requirements 

E. Division 40 – Process Interconnections 

F. Section 43 20 00 – Pumps General  

G. Section 46 00 00 – Equipment General Provisions 

1
0

1
3

2
1
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1.03  

1.04 OPERATING CONDITIONS AND PERFORMANCE REQUIREMENTS 

A. Pumps and pump components shall be suitable for use in the chemical service specified 

herein. The equipment manufacturer is responsible for the coordination and selection of 

corrosion resistant materials for the chemical solutions specified herein and shall 

guarantee the suitability of the materials used in manufacturing the equipment. 

B. Chemical Properties 

 Polyaluminum 

Chloride 

Sodium 

Hydroxide 

Phosphoric 

Acid 

Sodium 

Hypochlorite 

Concentration 100% 50% 75% 12.5% 

Specific Gravity 1.26-1.28 1.53 1.58 1.2 

Freezing Point 14 oF 54 oF 0.5 oF -11 oF 

pH 2.5-2.8 14 <2 13 

Viscosity 20-35 cPs 70 cPs at 68°F 10 cPs at 68°F 2.6 cPs at 68°F 
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C. Pump Performance Requirements 

 Polyaluminum 

Chloride 

Sodium Hydroxide 

(Raw) 

Sodium Hydroxide 

(Post-Filtration) 
Phosphoric Acid 

Sodium 

Hypochlorite 

No. of Units 4 4 4 4 4 

Pump ID 

P-51120 

P-51130 

P-51140 

P-51150 

P-52120 

P-52130 

P-52140 

P-52150 

P-52160 

P-52170 

P-52180 

P-52190 

P-53120 

P-53130 

P-53140 

P-53150 

P-54120 

P-54130 

P-54140 

P-54150 

Application Point Static Mixer Raw Water Header 
Filtered Water Weir 

Box 

Filtered Water Weir 

Box 

Filtered Water Weir 

Box 

Maximum Required Feed Rate (gph) 58.5 7.1 8.77 5.0 41.1 

Average Required Feed Rate (gph) 18.4 1.0 3.6 1.5 10.8 

Minimum Required Feed Rate (gph) 6.1 0.4 1.2 0.7 3.8 

Maximum Pump Speed (spm) 84 60 84 84 84 

Required Discharge Pressure (psi) 50 50 50 50 50 

Suction and Discharge Connections NPT NPT NPT NPT NPT 

Maximum Motor Speed 1750 rpm 1750 rpm 1750 rpm 1750 rpm 1750 rpm 

Motor Horsepower ½ HP ½ HP ½ HP ½ HP ½ HP 

Drive Type AC, Variable Speed AC, Variable Speed AC, Variable Speed AC, Variable Speed AC, Variable Speed 
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1.05 SUBMITTALS 

A. The following items shall be submitted with the Shop Drawings in accordance with, or in 

addition to the submittal requirements specified in Section 01 33 00 − Submittal 

Procedures and Section 46 00 00 − Equipment General Provisions: 

1. A pump characteristic performance curve showing flow rate as a function of stroke 

length, stroke frequency, and pressure 

2. Details on materials of construction of all components including applicable ASTM 

designations  

3. Chemical resistance data for all wetted parts of pumps and accessories. 

4. The total uncrated weight of the equipment plus the approximate weight of shipped 

materials. Support locations and loads that will be transmitted to bases and 

foundations. Exact size, placement, and embedment requirements of all anchor 

bolts. 

5. Dimensional drawings, including recommended location of anchor bolts 

6. Recommended location and mounting of pulsation dampening devices 

7. Panel layout drawings, schematic wiring diagrams, and component product data 

sheets for control panels 

8. Motor data sheet indicating motor horsepower; enclosure type; voltage; insulation 

class; temperature rise tests; service-rating; rotative speed; motor speed-torque 

relationship; efficiency and power factor at ½, ¾, and full load; running, full load, 

and locked rotor current values; and safe running time-current curves 

9. Equipment and motor protective device details. Connection diagrams for motor 

and all protective devices. 

10. Complete wiring diagrams 

11. Complete control descriptions for pump operation 

12. Complete erection, installation, and adjustment instructions and recommendations 

13. Warranty documentation including statement of duration of warranty period and 

contact phone numbers and addresses for warranty issues 

14. Complete lubricant schedule, including manufacturers of recommended lubricant 

and a cross reference table of alternative lubricant manufacturers and brand 

names for each lubricant recommended. Schedule shall include frequency of 

lubricant application, type of lubricant, and comments / remarks regarding lubricant 
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application. All lubricants with potential contact with process water shall be food 

grade, NSF 61 approved. 

B. Shop drawings shall include all pumps and accessories and shall be submitted as a 

complete system. Partial submittals will be unacceptable. 

1.06 WARRANTY  

A. Warranty and Guarantee shall be as specified in Section 46 00 00 − Equipment General 

Provisions with the exception that the warranty period shall be for two (2) years. 

PART 2 – PRODUCTS  

2.01 ACCEPTABLE MANUFACTURERS 

A. The Manufacturer shall be a company specializing in manufacture, assembly, and field 

performance of positive displacement, motor driven, microprocessor controlled, 

mechanically actuated diaphragm metering pumps. Manufacturer of pumps must have at 

least 20 operating installations in domestic water or wastewater treatment plants located 

in the United States over a period of at least seven years pumping the same fluid as 

specified. 

B. Mechanical diaphragm-type metering pumps shall be Blackline Pro as manufactured by 

Pulsafeeder, Sigma Control Series as manufactured by ProMinent, or approved equal.  

2.02 GENERAL  

A. The pump supplier is responsible for the coordination of corrosion- and abrasion-

resistant materials for the chemical solutions specified. The manufacturer shall include 

all features as necessary for satisfactory operation of the pumping systems for chemical 

solutions specified. All pumps shall be capable of handling the designated process fluids 

in their full commercial strengths. Pumps, motors and accessories shall be non-metallic 

or shall be coated with a heavy-duty protective epoxy coating resistant to the specified 

chemicals to prevent corrosion. 

2.03 PUMP DESCRIPTION 

A. The chemical metering pump(s) shall be microprocessor-controlled, motor-driven, 

reciprocating, mechanically actuated diaphragm type. The pump shall include integral 

motor, oil-lubricated or permanently greased bearings, gear reducer and cam-and-spring 

drive mounted an aluminum housing. Such housing is to be sealed into an outer plastic 

housing for corrosion protection.  

B. All pumping functions shall be set by membrane switch keypad and click wheel, and 

status shall be displayed on an illuminated LCD. The keypad shall allow for simple 

scrolling and display of programmed parameters. 
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C. The pump shall be fully tested by the manufacturer prior to shipment to meet rated flow 

and pressure. 

D. The pump shall have a universal power supply that allows it to operate at a supply 

voltage of 230 VAC +/-10%, 50-60Hz, single phase. 

E. The diaphragm shall be constructed of a solid core, vulcanized into nylon-reinforced 

EPDM, with a PTFE-faced fluid contact surface. The diaphragm shall have a convex 

design fitting into a concave liquid end to minimize dead volume and promote the flow of 

solids in suspension.  

F. The liquid end shall be physically separated from the drive unit by a back plate with 

weep hole creating an air gap. An elastomer shaft wiper seal shall prevent contamination 

of the drive if the primary diaphragm fails.  

G. The liquid end shall be either virgin PVDF or 316 stainless steel as indicated below. 

Pumps with PVDF liquid ends shall be NSF 61 Certified for use with standard water 

treatment chemicals or made from NSF approved materials. Pumps with 316 stainless 

steel liquid ends shall have suction and discharge valves made of 316 stainless steel 

with Teflon seals and stainless steel valve balls. 

 PACl Phosphoric Acid 
Sodium 

Hypochlorite 
Sodium Hydroxide 

Pump Liquid End PVDF PVDF PVDF Stainless Steel 

H.  Stroke length control shall be adjustable manually by means of a stroke length knob, in 

increments of 1%, from 0% to 100% of stroke length. Stroke length shall be determined 

by a sensor within the stroke adjustment knob that provides accurate feedback to the 

electronics of the pump for calibration and LCD display of stroke length. The digital 

display and optional analog output will calculate, display, and transmit the flow of the 

pump based on pump speed and stroke length settings.  

I. Stroke frequency control shall be done with an integral VFD and stepper motor pump 

controller. For the integral controller, the first 1/3 of the frequency in strokes per minute 

will operate with the stepper motor and frequencies greater than 1/3 of the maximum will 

operate with the internal VFD. Control shall be switchable between manual or external 

control. In manual mode, stroke frequency control shall be manually adjusted by the 

touch keypad, with the set stroke rate displayed on the pump’s LCD. In external mode, 

the pump shall be capable of receiving a 4-20 mA input via an optional external control 

cable. The metering pump shall be capable of remote ON-OFF operation using the 

PAUSE function via a voltage-free contact relay through an optional control cable. The 

pump shall include a TEFC, four-pole AC motor. 

J. The pump shall be equipped with an output relay which shall be programmable for any 

of the following indications: 

1. Fault Indication 
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2. mA Output - The current output signal indicates the pump's actual calculated 

metering volume. 

K. For simplified operator monitoring, the pump shall be equipped with a Color Coded 

Display (Blue, Yellow, and Red) to locally indicate normal operation, warning conditions 

and failure conditions.  

L. Operating Modes – The pump shall have the following operating modes available: 

1. Manual operating mode permitting the operation of the pump stroke and speed 

controls manually. 

2. The Analog operating mode allows the capacity and/or stroke rate to be controlled 

via an analog (4-20mA) current signal via the "External control" socket. The 

processing of the current signal can be preselected via the control unit. 

2.04 PUMP ACCESSORIES 

A. The metering pump supplier shall furnish accessory equipment as specified herein and 

as shown on the Drawings including but not limited to the following: 

1. Pressure gauges shall be provided on the discharge of metering pumps in the 

quantities and locations as shown on the Drawings. Gauges shall be as specified 

in Section 40 73 13 – Pressure and Differential Pressure Gauges. Each gauge 

shall have a range of zero to 100 psi. Each gauge shall be provided with a 

diaphragm seal as specified in Section 40 79 00 – Miscellaneous Instruments, 

Valves, and Fittings, constructed of materials which are completely resistant to 

corrosion by the chemicals referred to in this Section. Each pressure gauge shall 

also be provided with an isolation valve. Isolation valves shall be PVC with seals 

that are resistant to chemical applications. 

2. Pressure relief valves shall be provided by the pump manufacturer as part of the 

pump package in the quantities and locations as shown on the Drawings. Valve 

body and diaphragm materials shall be selected by the pump manufacturer as 

required for chemical compatibility and operating pressure. Valve shall be provided 

with threaded connections. Valve shall be flow-through or three-port as shown on 

the Drawings. Relief setting shall be field-adjustable from 5 psi to 125 psi via an 

adjustment screw. Sizing of the valve shall be the responsibility of the pump 

manufacturer. Pressure relief valves shall be manufactured by the pump 

manufacturer, Griffco Valve,Sigmamotor Company, Blacoh Fluid Control, Plast-o-

Matic, or equal. 

3. Backpressure / anti-siphon valves shall be provided by the pump manufacturer as 

part of the pump package in the quantities and locations as shown on the 

Drawings. Valve body and diaphragm materials shall be selected by the pump 

manufacturer as required for chemical compatibility and operating pressure. Valve 
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shall be provided with threaded connections. Pressure setting shall be field-

adjustable from 5 psi to 125 psi via an adjustment screw. Sizing of the valve shall 

be the responsibility of the pump manufacturer. Backpressure / anti-siphon valves 

shall be manufactured by the pump manufacturer, Griffco Valve,Sigmamotor 

Company, Blacoh Fluid Control, Plast-o-Matic, or equal. 

4. Calibration columns shall be provided by the pump manufacturer as part of the 

pump package in the quantities and locations as shown on the Drawings. 

Calibration column shall be constructed of clear PVC and provided with a top cap 

for connection to a vent / return line. Calibration column shall have threaded inlet 

and vent connections. Graduations shall be in mL and gallons per hour. Each 

calibration column shall be sized such that at 50% pump capacity, the calibration 

column will be emptied in 60 to 90 seconds.  Calibration columns shall be 

manufactured by the pump manufacturer, Griffco Valve,Sigmamotor Company, 

Blacoh Fluid Control, Plast-o-Matic, or equal. 

5. Pulsation dampeners and suction accumulators shall be provided by the pump 

manufacturer in the quantities and locations as shown on the Drawings and as 

recommended by the pump manufacturer based on the system operating 

conditions. Pulsation dampener body, bladder, and bellows materials shall be 

selected by the pump manufacturer as required for chemical compatibility and 

operating pressure. Inlet connection shall be threaded. The pump manufacturer 

shall size the dampener to remove a minimum of 90% of the pulsation from the 

metering pump. Dampeners shall be provided with a pressure gauge with an 

operating range of 0-100 psig and a charging valve. Pulsation dampeners and 

suction accumulators shall be manufactured by the pump manufacturer, Blacoh 

Fluid Control, Plast-o-Matic, or equal. 

B. Piping on the suction and discharge of each metering pump shall be as specified in the 

Piping System Schedule at the end of Section 40 06 20 - Process Pipe, Valve, and Gate 

Schedules. Materials of construction shall be completely compatible with the specified 

chemical. Contractor shall provide transition fittings for metal pipe connected to PVC 

accessories or for PVC pipe connected to metal accessories. 

2.05 TOOLS, SUPPLIES AND SPARE PARTS 

A. The equipment manufacturer shall furnish all special tools necessary to disassemble, 

service, repair and adjust the equipment. 

B. The manufacturer shall furnish the following for each pump:  

1. Two (2) seats for suction and discharge check valves 

2. Two (2) check valve balls 

3. One (1) set of check valve seals 
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4. One (1) diaphragm  

PART 3 – EXECUTION 

3.01 MANUFACTURER’S FIELD SERVICES 

A. The services of a qualified manufacturer's technical representative shall be provided in 

accordance with Section 46 00 00 – Equipment General Provisions. For each series of 

pumps, field services shall include the following site visits: 

Service Number of Trips Number of Days/Trip 

Installation and Testing 2 3 

Startup and Training 2 3 

Services after Startup 1 2 

3.02 INSTALLATION 

A. The Contractor shall furnish and install the metering pumps and all associated 

equipment and accessories as required and specified herein in accordance with 

manufacturer's instructions and in accordance with Section 46 00 00 - Equipment 

General Provisions. The Contractor shall install the pumps on concrete pedestals or 

FRP equipment tables as indicated on the Drawings. Concrete pedestals or FRP 

equipment tables shall be built to the required elevation, dimensions, level, and finish. 

B. All metallic fasteners, brackets, mounting hardware, and accessories located in the 

storage and feed areas shall be constructed of materials completely resistant to the 

specified chemicals.  

C. The Contractor shall support piping adjacent to pumps such that no weight is carried on 

pump casings. 

D. The Contractor shall be fully informed and shall be responsible to ensure that all 

Contractor's employees, agents, and/or subcontractors are fully informed as to the 

hazards and proper procedures associated with working with and around the specified 

chemicals. 

3.03 TESTING, CLEANING, AND START-UP 

A. Testing shall be in accordance with Section 46 00 00 − Equipment General Provisions. 

B. All pumps shall be shop tested for capacity at rated pressure prior to shipment, with 

documented results provided. 
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C. After installation of piping and accessories but before connection of piping to the storage 

tank and pumps, the Contractor shall completely flush the system to clean and remove 

all foreign matter from the piping system. 

D. After chemical storage tanks are hydrostatically tested and the tanks and piping system 

are cleaned, complete system hydrostatic tests and operational tests shall be completed 

with potable water. The functioning of all pump accessories, valves, and feed points 

shall be checked, and all malfunctioning or unsatisfactory components shall be repaired 

or replaced.  

E. After all pumps have been completely installed, conduct in the presence of the Engineer 

tests to indicate that each item of equipment conforms to this Section. The 

manufacturer’s representative shall oversee field testing: 

1. Functional Test: Check for proper alignment, rotation, excessive or unusual 

noises, overheating, lubrication, and satisfactory performance, demonstrating the 

pumps’ ability to deliver the rated capacity and operating pressure. Testing of the 

pumps will be at 0.5%, 2%, 4%, 50% and 100% of rated speeds. The functioning 

of all system components including pump accessories shall be checked. 

2. Check and verify that each operating pump does not have excessive vibration or 

movement during operation over the specified speed range. 

3. If the performance of any item of equipment does not meet the specified 

requirements, take corrective measures or remove the unit and replace with one 

which satisfies the conditions specified. 

END OF SECTION 
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SECTION 46 33 67 

MAGNETIC DRIVE CENTRIFUGAL PUMPS 

PART 1 – GENERAL 

1.01 THE REQUIREMENT 

A. The Contractor shall furnish and install magnetic drive centrifugal pumps for chemical 

transfer at the locations shown on the Drawings and as specified herein. All pumps shall 

be supplied by the same manufacturer. 

B. Equipment shall be provided in accordance with the requirements of Section 46 00 00 – 

Equipment General Provisions and Section 43 20 00 – Pumps – General. 

1.02 RELATED SECTIONS 

A. Division 1 – General Requirements 

B. Section 09 91 00 - Painting 

C. Division 26 – Electrical 

D. Section 26 05 00 – Basic Electrical Requirements 

E. Division 40 – Process Interconnections 

F. Section 43 20 00 – Pumps General  

G. Section 46 00 00 – Equipment General Provisions 

1.03 REFERENCES 

A. National Sanitation Foundation (NSF). 

1. NSF 61- Drinking Water System Components – Health Effects. 

B. Standards of the Hydraulic Institute. 

1. Section 7.1 – Controlled Volume Pumps. 

1.04 OPERATING CONDITIONS AND PERFORMANCE REQUIREMENTS 

A. Pumps and pump components shall be suitable for use in the chemical service specified 

herein. The Contractor is responsible for the coordination and selection of corrosion 

resistant materials for the chemical solutions specified herein and shall guarantee the 

suitability of the materials used in manufacturing the equipment. 
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B. Each pumping unit shall conform to the requirements specified in Table 46 33 67-1 at 

the end of this Specification.  

C. Except as otherwise specified herein, the chemical transfer pumps shall conform to the 

Standards of the Hydraulic Institute, Section 7.1. 

1.05 SUBMITTALS 

A. The following items shall be submitted in accordance with, or in addition to the submittal 

requirements specified in Section 01 33 00 – Submittal Procedures and Section 46 00 

00 – Equipment General Provisions: 

1. Shop Drawings 

2. O&M Manuals 

1.06 WARRANTY AND GUARANTEE 

A. Warranty and Guarantee shall be as specified in Section 46 00 00 – Equipment General 

Provisions with the exception that the warranty period shall be for two (2) years.  

1.07 DEFINITIONS 

A. The following terms shall be understood to have the following meanings: 

1. Chemical pumping systems shall be understood to mean the chemical transfer 

pumps and accessories, as specified, and as required for a complete installation. 

PART 2 – PRODUCTS 

2.01 ACCEPTABLE MANUFACTURERS 

A. The pumps shall be K+ Series magnetically driven sealless centrifugal pumps as 

manufactured by Ansimag, equivalent by Innomag, Ultrachem as manufactured by 

Finish Thompson, or equal. 

2.02 CHEMICAL COMPATIBILITY 

A. The manufacturer of the equipment provided shall confirm the characteristics of the 

chemical solutions, as indicated, to be handled by the equipment and guarantee the 

suitability of the materials used. 
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B. Anticipated physical properties for chemicals are as follows: 

Chemical 
CAS 

Number 
Solution 

(%) 
pH 

Specific 
Gravity 

Viscosity (cP) 

Polyaluminum 
Chloride 

14215-15-
7 

100 2.5-2.8 1.26-1.28 15-45 

Cationic Polymer 
25988-97-

0 
50 5-8 1.13-1.15 80-104 

Sodium 
Hydroxide 

1310-73-2 50 14 1.53 70 

Phosphoric Acid 7664-38-2 75 <2 1.58 10 
Sodium 
Hypochlorite 

7681-52-9 12.5 13 1.2 2.6 

2.03 CONSTRUCTION 

A. Pump Construction - The pump casing shall be solid ductile iron lined with Tefzel. A pure 

sintered silicon carbide thrust ring shall be integral with front center support. A ¼" NPT 

casing drain connection shall be provided. Pumps shall be coated with a heavy duty 

protective epoxy coating resistant to corrosion by the specified chemicals. 

B. Impeller shall be closed type, one-piece construction, manufactured of carbon fiber filled 

Teflon. Magnets shall be fully encapsulated. 

C. Shafting shall be one-piece, solid construction, sintered silicon carbide. 

D. O-Rings for shall be constructed of materials completely resistant to corrosion for the 

specified chemical service. 

E. Magnetic coupling shall be neodymium iron boron for maximum strength. The coupling 

shall be properly sized to effectively transmit the required torque over the full range of 

specified pump performance without slipping or decoupling. Pump systems shall be 

cooled by internal circulation of process fluid through the coupling minimizing heat rise 

and providing bearing lubrication. 

2.04 ELECTRICAL AND CONTROL REQUIREMENTS 

A. All electrical appurtenances furnished by the equipment manufacturer shall be suitable 

for operation in ambient temperatures of -10 to 40 degrees Centigrade. 

B. All conduit, couplings, fittings, and fasteners furnished by the equipment manufacturer 

shall be PVC coated rigid galvanized steel and liquid tight, PVC coated, flexible metal 

conduit. 

C. Electrical Requirements 

 

Motors Transfer Pumps 

Rating 
230/460V, 3 ph, 

60 Hz 
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Motors Transfer Pumps 

Min Horsepower 1 

Speed, rpm 1800 

Enclosure 
Chemical Service 
Washdown Duty 

Insulation Class F 

Inverter Duty No 

Service Factor 1.15 

Space Heater No 

Motor Winding Temperature 
Switches 

Yes 

D.  Pumps shall be equipped with a power monitoring device to shutoff the pumps if suction 

pressure is low, shutoff head is achieved, or uncoupled conditions occur. 

2.05 SPARE PARTS 

A. Spare parts shall be provided in accordance with Section 46 00 00 – Equipment General 

Provisions and shall include the following for each series of pumps: 

1. One (1) pump impeller with bushing 

2. Two (2) sets of front and rear thrust washers 

3. One (1) pump shaft 

4. Two (2) housing o-rings 

PART 3 – EXECUTION 

3.01 MANUFACTURER’S FIELD SERVICES 

A. The services of a qualified manufacturer's technical representative shall be provided in 

accordance with Section 46 00 00 – Equipment General Provisions. For each series of 

pumps, field services shall include the following site visits: 

 

Service 
Number of 

Trips 
Number of 
Days/Trip 

Installation and 
Testing 

1 2 

Startup and Training 2 2 

Services after Startup 1 1 
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3.02 PAINTING 

A. All surface preparation, shop painting, field painting, and field repairs shall conform to 

Section 46 00 00 – Equipment General Provisions and Section 09 91 00 – Painting. 

B. Unless otherwise specified, all inaccessible surfaces of the equipment that normally 

require painting shall be finish painted by the manufacturer. The equipment shall be 

painted with a high-quality epoxy semi-gloss coating specifically resistant to chemical, 

solvent, moisture, and caustic environmental conditions. 

3.03 EQUIPMENT IDENTIFICATION 

A. The Contractor shall provide corrosion-resistant nameplates, securely affixed in a 

conspicuous place, on each item of equipment. Nameplates shall bear the 

manufacturer’s name or trademark and such other information as is specified or deemed 

necessary by the manufacturer to complete the identification. Nameplate numbering 

shall be as specified or shown on the Contract Drawings; the Engineer may change or 

supplement such numbering at the time of or at any time before the approval of working 

drawings.  

3.04 SHOP TESTING 

A. Shop testing shall be in accordance with Section 46 00 00 – Equipment General 

Provisions. 

3.05 FIELD TESTING 

A. Preliminary and final field tests shall be performed for all equipment provided under this 

Specification, as specified in the General Conditions and Division 1 and Section 46 00 

00 Equipment General Provisions. Field tests shall also conform to the requirements in 

Division 1.  

1. Field tests for motors shall be performed as specified in Division 26 – Electrical.  

2. Field tests for instrumentation and controls shall be performed as specified in 

Division 40 – Process Interconnections. 

B. Additional requirements for the preliminary field testing of the equipment provided under 

this Specification are as follows: 

1. Each pump shall be hydrotested (with potable water) for 15 minutes duration at 

150% of rated pressure.  
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2. The pumps shall be properly installed and in proper alignment. The alignment of 

the pump shall be verified by Laser Alignment. The Contractor shall submit 

certified test reports for all laser alignments performed for each pump. 

3. The pumps shall operate without overheating or overloading of any parts and 

without objectionable vibration. Vibration shall be within the Hydraulic Institute 

limits, or manufacturer's limits if more stringent. The Contractor shall submit 

certified test reports for all vibration monitoring performed for each pump. 

4. Each pump shall meet the specified operating conditions. Each pump shall be 

checked at maximum speed for a minimum of four points on the pump curve for 

capacity, head, and amperage. The rated motor nameplate current shall not be 

exceeded at any point. Pumps with drive motors rated at less than five horsepower 

shall only be tested for overcurrent when overheating or other malfunction 

becomes evident in general testing. 

C. Additional requirements for the final field testing of the equipment provided under this 

Specification are as follows: 

1. Each pumping unit shall be tested with its specified service chemical under the 

same requirements and conditions as specified above for preliminary field testing. 

2. Contractor shall demonstrate to the Engineer that the installed systems meet the 

functional requirements intended and that all components of the system are 

properly calibrated. 

D. Promptly correct or replace all defective equipment revealed by or noted during tests at 

no additional cost to the Owner and repeat tests until specified results acceptable to 

Engineer are obtained. 

3.06 CLEANING 

A. Prior to acceptance of the work of this section, thoroughly clean all installed materials, 

equipment and related areas in accordance with Division 1. 

3.07 INSTALLATION 

A. Installation of equipment and materials provided under this Specification shall be in 

accordance with the manufacturer’s recommendations, the approved working drawings, 

and the requirements specified in Division 1. Type 316 stainless steel anchor bolts (and 

related hardware, including, but not limited to, nuts and washers) shall be included in the 

supply of the equipment provided under this Specification, and shall be installed by the 

Contractor in accordance with the equipment manufacturer’s instructions. 

B. Contractor shall be responsible for coordination, sizing, and installation/mounting of the 

pump foundation, based on manufacturer’s recommendation and subject to Engineer’s 

approval. 
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C. After installation of piping and accessories but before connection of piping to storage 

tanks and pumps Contractor shall flush the system with potable water to clean and 

remove all foreign matter. 

D. Prior to placing required chemicals in any tank, pipeline, or piece of equipment, the 

same shall be blow dried to remove all moisture and any other materials that could 

contaminate the chemicals to be used. 
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Table 46 33 67-1: Chemical Transfer Pump Schedule 

Service 
Polyaluminum 

Chloride (100%) 
Cationic 

Polymer (50%) 

Sodium 
Hydroxide 

(50%) (Raw) 

Sodium 
Hydroxide 

(50%) 
(Filtered) 

Phosphoric 
Acid (75%) 

Sodium 
Hypochlorite 

(12.5%)  

Number of Pumps 2 2 2 2 2 2 

Equipment Tag 
P-51060 
P-51070 

P-56060 
P-56070 

P-52060 
P-52070 

P-52080 
P-52090 

P-53060 
P-53070 

P-54060 
P-54070 

Flow (gpm) 90 30 30 50 40 52 

TDH (ft) 22.4 17.5 14.9 18.7 16.1 22.6 

Minimum Motor 
Horsepower (HP) 

2 1 1 1 1 1 

Maximum Motor 
Speed (rpm) 

1750 1750 1750 1750 1750 1750 

Internal Casing Ductile Iron with rotomolded ETFE fluoropolymer 0.125” min. or Polypropylene 

Rear Casing Polypropylene Carbon fiber filled ETFE fluoropolymer 
PVDF Carbon fiber filled ETFE 

fluoropolymer 

Impeller Carbon fiber filled ETFE fluoropolymer. Magnets Fully encapsulated by EFTE Polypropylene fluopolymer 

Shaft Silicon Carbide 

Magnetic 
Coupling 

Iron Boron or Carbon or Carbon filled Teflon 

O-Rings FKM  FKM FEP/Gore-Tex FKM FEP/FKM 
FEP/Gore-

Tex 

Connections Flanged 

END OF SECTION 
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SECTION 46 41 23 

SUBMERSIBLE MIXERS 

PART 1 – GENERAL 

1.01 WORK INCLUDED 

A. The Contractor shall furnish, install, test and place into satisfactory operation six (6) 

submersible mixers with all necessary supports and appurtenances required to provide a 

complete installation as shown on the Contract Drawings and specified herein.  

1. Each Waste Washwater tank (WWW) mixer shall be equipped with at least a 7.5 hp 

submersible electric motor connected for operation on 460 Volts, 3 phase, 60 Hertz 

with minimum 40 feet of 316 Stainless Steel lifting cable of adequate strength to 

permit raising and lowering the mixer.  

2. Each residuals tank (RES) mixer shall be equipped with at least a 4 hp submersible 

electric motor connected for operation on 460 Volts, 3 phase, 60 Hertz with minimum 

40 feet of 316 Stainless Steel lifting cable of adequate strength to permit raising and 

lowering the mixer. 

3. Each Centrate (CEN) mixer shall be equipped with at least a 4 hp submersible 

electric motor connected for operation on 460 Volts, 3 phase, 60 Hertz with minimum 

20 feet of 316 Stainless Steel lifting cable of adequate strength to permit raising and 

lowering the mixer. 

B. The complete installation shall be free from excessive vibration, cavitation, noise, and oil or 

water leaks. 

1.02 RELATED WORK 

A. Division 1 – General Requirements 

B. Division 3 – Concrete 

C. Division 5 – Metals 

D. Division 40 – Process Interconnections 

E. Section 09 91 00 – Painting 

F. Section 26 05 00 – Basic Electrical Requirements 

G. Section 26 05 60 – Low-Voltage Electric Motors 

H. Section 46 00 00 Equipment General Provisions 

1.03 SUBMITTALS 
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A. In accordance with the requirements of Division 1, the Contractor shall submit the following: 

1. Certified shop and erection drawings showing all important details of construction, 

dimensions and anchor bolt locations. 

2. Descriptive literature, bulletins and/or catalogs of the equipment. 

3. A list of the manufacturer’s recommended spare parts with the manufacturer’s 

current price for each item. 

4. Operation and Maintenance Data in accordance with Division 1. An electronic version 

of the O&M manual shall be submitted as well. 

5. Training Lesson plans in Accordance with Section 01 79 00 Instruction of Owner’s 

Personnel. 

6. Complete data on motors. 

7. Report of certified shop tests. 

1.04 MANUFACTURERS 

A. The equipment covered by this specification is intended to be equipment of proven 

performances as manufactured by reputable concerns. The equipment shall be designed, 

constructed and installed in accordance with the best practices of the trade, and shall 

operate satisfactorily when installed as shown on the Contract Drawings. The contractor 

shall retain ultimate responsibility under this Contract for equipment coordination, 

installation, operation and guarantee. The Submersible Mixers shall be by Xylem, KSB, 

Landia, or approved equal. The manufacturer shall be required to present to the Engineer 

satisfactory evidence of at least 10 different installations of similar equipment installed and 

performing satisfactorily in accordance with these specifications, each for at least five 

years. 

1.05 QUALITY ASSURANCE 

A. Reference Standards: Comply with applicable provisions and recommendations of the 

following, except as otherwise shown or specified. 

 
1. American Iron and Steel Institute (ANSI) 

2. American Society for Testing and Materials (ASTM) 

3. Factory Mutual (FM) 

4. National Fire Protection Agency (NFPA) 

5. National Electric Code (NEC) 

6. National Electrical Manufacturers Association (NEMA) 

7. Anti-Friction Bearing Manufacturers Association (AFBMA) 

8. International Standards Organization (ISO)-ISO9001 

9. Institute of Electrical and Electronic Engineers (IEEE) 

1.06 STORAGE AND PROTECTION  

La
st

 M
od

ifi
ed

: 0
2/

28
/2

02
4 

at
 1

0:
41

A
M

 E
S

T



 

90398-004/February 2024 46 41 23-3  Submersible Mixers 

A. The equipment shall be stored and protected in accordance with the manufacturer's 

recommendations and the requirements of Division 1. 

PART 2 – PRODUCTS 

2.01 GENERAL REQUIREMENTS  

A. The mixing equipment specified herein shall be the design and fabrication of a single 

manufacturer which shall have sole source responsibility for the said equipment. 

B. Each WWW mixer shall be placed in one 46-foot long by 46-foot wide tank with a 

maximum water depth of 21 feet. The minimum submergence for operation shall be no 

more than 50 inches.  

C. Each RES mixer shall be placed in one 30.5-foot long by 26.5-foot wide tank with a 

maximum water depth of 30 feet. The minimum submergence for operation shall be no 

more than 40 inches. 

D. Each CEN mixer shall be placed in one 55-foot long by 20.5-foot wide tank with a 

maximum water depth of 15 feet. The minimum submergence for operation shall be no 

more than 32 inches. 

E. The WWW mixers shall be capable of handling a mixture of waste backwash water from 

filters, filter-to-waste flows when a filter starts operating after a backwash, and flocculation 

basin mud valves. 

F. The RES mixers shall be capable of handling solids from the DAF process ranging from 

1.5 to 3.0% solids. 

G. The CEN mixers shall be capable of handling centrate from a dewatering centrifuge. 

H. The mixers shall be able to be raised and lowered and shall be easily removed for 

inspection or service without the need for personnel to enter the mixing vessel. A sliding 

guide bracket shall be an integral part of the mixer unit. The entire weight of the mixer unit 

shall be guided by a single bracket which must be able to handle all thrust created by the 

mixer. 

I. The mixers, with its appurtenances and cable, shall be capable of continuous 

submergence under water without loss of watertight integrity to a fluid depth of 85 feet. 

J. A vortex hood shall be supplied on all mixers to minimize the minimum water level above 

the propeller. 

2.02 MATERIALS 

Propeller - Stainless Steel, ASTM A276 Type 316 
Motor/Propeller Shaft - Stainless Steel, ASTM Type 420 
Motor Housing - Stainless Steel, ASTM A276 Type 316 
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Oil Housing Cover Plate - Vinyl ester 

O-Rings/seals - FKM or nitrile rubber  

Fasteners - Stainless Steel, ASTM A276 Type 316 

Outer Seal Faces - Silicon Carbide or Tungston Carbide 
Inner Seal Faces - Silicon Carbide or Tungston Carbide 
Power Cable Jacket - Neoprene or Caloropene rubber jacket 
Guide Bracket - Stainless Steel, ASTM A276 Type 304 

Jet Ring -         Stainless Steel, ASTM A276 Type 304 

Guide Rail (mast) -          Stainless Steel, ASTM A276 Type 304 
Mast Mounting Brackets         -     Stainless Steel, ASTM A276 Type 304 
Lifting Cable -         Stainless Steel, ASTM A276 Type 316 

Static Line Cable - Stainless Steel, ASTM A276 Type 316  
Oil (seal lubrication) - Ecologically safe, mineral or paraffin base 

2.03 MIXER CONSTRUCTION 

A. Each mixer shall be of the integral design, close coupled, submersible type. All 

components of the mixer, including the motor, shall be capable of continuous underwater 

operation. 

B. The oil housing cover plate shall be of vinyl ester. 

C. All exposed nuts and bolts shall be of stainless steel. In order to ensure that the low 

velocity area around the motor remains impervious to low pH solids or liquid attack, the 

motor housing exterior shall be made of 316 stainless steel. 

2.04 MOTOR 

A. The motors shall be squirrel cage, induction in design, housed in a completely watertight 

and air filled chamber, with a minimum service factor of 1.15. The multi-pole motor shall be 

directly connected to the propeller (gearbox designs are not acceptable) to produce a 

propeller speed of a maximum of 600 rpm for the WWW mixer, 840 RPM for the RES 

mixer, and 1150 RPM for the CEN mixer. The stator windings shall be insulated with 

moisture resistant Class H insulation rated for 180 degrees Celsius (356 degrees 

Fahrenheit). The stator shall be insulated by the trickle impregnation method using Class H 

monomer-free polyester resin resulting in a winding fill factor of at least 95%. The use of 

multiple step dip and bake-type stator insulation process is not acceptable. The motor shall 

be designed for continuous duty, capable of sustaining a maximum of at least ten (10) 

evenly spaced starts per hour. The rotor bars and short circuit rings shall be made of 

aluminum. Operating for extended periods in a dry mode shall not damage the motor or 

seals. Motor lifting lugs shall not be used to rig the mixers and shall be removed during 

shipping. 

2.05 ELASTOMERS 

A. All mating surfaces where watertight sealing is required shall be machined and fitted with 

Viton or nitrile rubber O-rings. The fitting shall be such that sealing is accomplished by 

metal-to-metal contact between machined surfaces. This will result in controlled 
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compression of the O-rings without requiring a specific torque limit. No secondary sealing 

compound, rectangular gaskets, elliptical O-rings, grease or other devices shall be used. 

2.06 PROPELLER 

A. The propeller shall be of 316 stainless steel dynamically balanced, non-clogging backward 

curved design. Each blade shall be laser cut and welded to the hub to ensure that the 

propeller is properly balanced. The propeller shall be capable of handling solids, fibrous 

material and heavy sludge. A jet ring shall be provided. A maximum clearance of 1 and ½ 

(one and a half) inches shall be maintained between the propeller tip and the shroud in 

order to maintain hydraulic efficiency and minimize power consumption. 

2.07 PROPELLER SHAFT SEALS 

A. The critical area where the propeller shaft enters the mixed media shall be sealed by two 

totally independent mechanical shaft seals, each with its own independent single spring 

mechanical seals or rotary lip seals shall not be considered adequate for this critical 

sealing area. Shaft seals without positively driven rotating members shall not be 

considered acceptable or equal. 

2.08 CABLE ENTRY 

A. The cable entry housing shall be an integral part of the back plate. The cable entry shall 

have a double set of elastomer grommets to ensure a redundant system in the event of a 

cable entry failure. Single sealing systems will not be deemed acceptable. The cable entry 

shall be comprised of two cylindrical elastomer grommets, each flanked by washers and a 

ferrule designed with close tolerance fit against the cable outside diameter at the entry 

inside diameter. This will provide a leak proof seal at the cable entrance with the need for 

specific torque requirements. The assembly shall bear against a shoulder in the stator 

casing opening and be compressed by a gland nut threaded into it. Interaction between the 

gland nut and the ferrule should move the grommet along the cable axially instead of a with 

a rotary motion. The junction chamber and motor compartment shall be separated by a 

terminal board which shall protect the motor interior from foreign material gaining access 

into the mixer top. Connection shall be made between the threaded compressed type 

binder post thus securely affixing the cable wires to the terminal board. The use of the 

terminal compressed type post and a terminal board O-ring shall render the motor 

compartment leak proof from any liquid which may enter the terminal compartment. 

Epoxies, silicones, or other secondary sealing systems shall not be considered 

acceptable. 

2.09 BEARINGS 

A. All bearings shall have a minimum B-10 rated life of 100,000 hours and shall have inner 

and outer races of metal construction. Bearings with races made of nonmetallic 

construction will not be deemed acceptable or meeting the load handling and 

environmental requirements of this application. The outboard propeller bearing shall be an 

angular contact bearing. The motor shaft end shall be supported by two bearings. A roller 

and an angular contact ball bearing shall take up the axial and radial loads while an 
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angular contact ball bearing shall take up the axial loads. The bearings shall be pre- 

loaded by a bearing loading nut located on the motor end of the shaft in order to reduce 

shaft deflection and increase bearing life and seal life. Mixers without pre-loaded bearings 

will not be considered acceptable or equal. 

2.10 GUIDE MAST ASSEMBLY 

A. A 304 stainless steel guide mast assembly which allows for mixer installation, operation 

and retrieval without the need to enter the basin shall be provided. The mast assembly 

shall allow for adjustment of the mixer’s vertical location. Adjustments shall be possible 

without the need to drain the basin. A removable turning handle shall be provided for each 

mast to permit manual adjustment of the mixer’s horizontal attitude. The mast shall be 

square tube, size recommended by the mixer manufacturer, supplied with factory welded 

sockets at the top, bottom and intermediate levels as needed to provide support at a 

maximum of 10 feet intervals. The top mast bracket shall include a rotary positioning plate 

which allows the mast to be secured in any of 14 locations with a total of 167 degrees of 

rotation. Wall extension brackets, if required, shall be provided to insure a straight and true 

installation. The mixer shall be fastened to the mast through an integral mounting plate 

attached to the mixer motor end cap. A static cable with adjustable end loop shall be 

furnished to support the mixer at various operating levels. The cable shall be rated for 

lifting at least two times the weight of the mixer. 

2.11 LIFTING DAVITS 

A. Lifting davits shall be provided per Section 41 22 00 – Cranes and Hoists.  

2.12 MAINTENANCE INTERVAL 

A. The complete mixer unit shall be designed for operation with scheduled maintenance 

intervals not less than 8,000 running hours (or 2 years, whichever occurs first). This 

scheduled maintenance interval shall be clearly stated in the mixer manufacture’s standard 

operation and maintenance manual supplied with the mixer. 

2.13 SPARE PARTS AND TOOLS 

A. The Contractor shall furnish all special tools necessary to disassemble, service, repair and 

adjust the equipment. The following spare parts shall be furnished: 

1. One (1) complete set of seals and gaskets for each mixer. 

B. Spare parts required to assure normal running and maintenance for a period of one year 

shall be furnished, as recommended by the manufacturer. 

PART 3 – EXECUTION 

3.01 INSTALLATION  
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A. The Contractor shall install the submersible mixer system in strict accordance with the 

manufacturer/supplier's installation drawings and printed recommendations and as herein 

specified. The Contractor shall obtain from the mixer manufacturer such written installation 

details and recommendations as are necessary to keep the mixture in the tanks 

homogeneous- these shall include but not be limited to the minimum submersible level, the 

minimum elevation of the propeller from the bottom of the tank and the angle of turn of the 

propeller. 

3.02 SHOP TESTS 

A. The mixer manufacturer shall perform the following inspection and tests on each mixer 

before shipment from the factory: 

1. Propeller, motor rating, and electrical connections shall first be checked for compliance 

to the customer’s purchase order. The proper balance and alignment and quiet 

vibration-free operation shall also be tested. 

2. A motor and cable insulation test for moisture content or insulation defects shall be 

made. 

3. Prior to shipment, the mixer shall be run dry to establish correct rotation and 

mechanical integrity. 

4. A thrust test in accordance with ISO Standard 21630. 

 

3.03 FIELD TESTS 

A. All mixers shall be field tested after installation to demonstrate satisfactory operation 

without excessive noise, vibration and overheating. Any mixer which fails to meet any of the 

contract specifications shall be modified, repaired or replaced by the contractor at no 

additional cost to the owner. 

3.04 MANUFACTURER’S REPRESENTATIVES  

A. The services of the manufacturer’s representative shall be provided for a period of not less 

than four (4) days as follows: 

B. At least one trip of one (1) day to be present at the jobsite delivery to verify compliance of 

the materials with approved submittals. 

C. At least one trip of one (1) day to check and supervise the equipment installation and field 

tests. 

D. One trip of one (1) day to supervise initial start-up and operation.  

E. One trip of one (1) day to instruct the Owner’s personnel in proper operation and 

maintenance of the equipment. 
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END OF SECTION 
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SECTION 46 41 27.11  

EMULSION POLYMER MIXERS 

PART 1 – GENERAL 

1.01 THE REQUIREMENT 

A. The CONTRACTOR shall furnish all materials and shall properly install, adjust, and 

place in satisfactory operation four (4) integrated tote mixers as shown on the Contract 

Drawings and specified herein. 

B. The mixer assembly shall consist of motor, gear reducer, dynamic coupling, drive shaft 

coupling, mixer shaft, impeller, and all accessories and appurtenances as specified 

herein and as indicated on the Contract Drawings. 

C. The Manufacturer and CONTRACTOR shall thoroughly review the conditions of service 

and mounting arrangements for the proposed integrated tote mixers including 

baseplate/anchorage and support and shall select mixing equipment suitable for the 

proposed application. The Manufacturer shall be responsible for ensuring the mixer is 

adequate for the chemical viscosity and specific gravity of the polymer solution.  

1.02 RELATED SECTIONS 

A. Equipment shall be provided in accordance with the requirements of the following 

Sections: 

1. Section 26 05 60 – Low Voltage Electric Motors 

2. Section 41 22 00 – Cranes and Hoists 

3. Section 43 41 46 – Chemical Tank Scales  

4. Section 46 00 00 – Equipment General Provisions 

5. Section 46 77 20 – Liquid Polymer Preparation System  

1.03 CONDITIONS OF SERVICE AND PERFORMANCE REQUIREMENTS 

A. Integrated Tote Mixer Schedule: 

 

Criterion Value 

Total Number of Mixers 4 

Tag Number 
MX-55112, MX-55117, 

MX-60425, MX-60465 

Mounting Arrangement 

 
6” Plastic Tote Mount 

Tote Dimensions  
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Length 3’-11-1/4” 

Width 3’-3-3/8” 

Height 3’-9-11/16” 

Volume, gal 275 

Maximum Drive Segment Length, in. 17.8 

Minimum Shaft Diameter, in. 0.75 

Maximum Shaft Length, in. 31 

Number of Impellers 1 

Minimum Impeller Diameter, in. 14 

Maximum Impeller Speed, RPM 

 

175 

1.04 SUBMITTALS 

A. The following items shall be submitted with the Shop Drawings in accordance with, or in 

addition to the submittal requirements specified in Section 01 33 00, Submittals, and 

Section 46 00 00, Equipment General Provisions: 

1. Calculations showing mixer pumping rate. 

PART 2 – MATERIALS 

2.01 MANUFACTURERS 

A. The integrated tote mixers shall be Dynamix, Neptune, INDCO or approved equal. The 

same manufacturer shall furnish all mixers. 

B. To ensure system responsibility and design integration, the gear reducer, impeller, and 

impeller shaft shall be designed, manufactured and tested by the mixer supplier. Second 

party manufactured gear drives are not allowed. 

2.02 INTEGRATED TOTE MIXER 

A. Drive 

1. The integrated tote mixer drive shall consist of a 0.5-hp gear motor and gear 

reducer to reduce the impeller speed to 175 rpm. 

2. The drive shall be detachable from the mixer shaft and impeller through the use of 

a dynamic drive coupling. 

B. Mount 

1. The integrated tote mixers shall be provided with a mount compatible for mounting 

on a 6-inch plastic tote opening. 

2. The mount shall be of a style that provides a sealed enclosure, preventing foreign 

particles and debris from entering the tote during mixing. 
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C. Shaft 

1. Mixer shaft shall be 0.75-inch diameter, 31 inches long, and constructed of Type 

316 stainless steel. 

D. Impeller 

1. Mixer impellers shall be 14-inch diameter and constructed of Type 316 stainless 

steel. 

2. Mixer impeller style shall be as manufactured by Dynamix, INDOC, Neptune or 

equal. 

3. Mixer impeller shall be collapsible to accommodate insertion and removal through 

a 6-inch plastic tote opening. 

E. Mixer Support Frame 

1. Provide mixer support frame constructed of Type 316 stainless steel. Provide 

lifting handles. 

2. Provide moveable brackets to adjust the width of the mixer support frame for the 

I.B.C. being used. 

3. Provide a Type 316 stainless steel wall mounting bracket with drip pan to support 

the mixer and collect polymer drips while the mixer is not in use. 

F. Mixer Hoist 

1. Mixers shall be capable of being lifted by a manual chain hoist as specified in 

Section 41 22 00 – Cranes and Hoists. 

2.03 ELECTRICAL AND CONTROL REQUIREMENTS 

A. Integrated Tote Mixers Electrical Requirements: 

 

Criterion Value 

Rating 120V, 1 ph, 60 Hz 

Horsepower 0.5 

Speed, rpm 1750 

Enclosure TEFC 

Insulation Class F 

Service Factor 1.15 

 

1. The motor shall be in accordance with Section 26 05 60 – Low Voltage Electric 

Motors. 
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2. Provide mixer controls integral to the motor and include an ON/OFF switch, and 0-

60 minute timer and 15 foot power lead. 

PART 3 – EXECUTION 

3.01 INSTALLATION 

A. The Contractor shall furnish and install one (1) mixer in each polymer tote in accordance 

with the manufacturer's instructions and in accordance with Section 46 00 00 – 

Equipment General Provisions.  

3.02 MANUFACTURER’S FIELD SERVICES 

A. The services of a qualified manufacturer's technical representative shall be provided in 

accordance with Section 46 00 00 – Equipment General Provisions and shall include the 

following site visits for each series of mixers: 

Service Number of Trips Number of Days/Trip 

Installation and Testing 1 1 

Startup and Training 1 1 

Services and Startup 1 1 

3.03 SHOP TESTING 

A. Shop testing shall be performed in accordance with Section 46 00 00, Equipment 

General Provisions. 

B. Each mixer shall be tested at the manufacturer’s facility to check for excessive noise, 

vibration, heat build-up and proper operation. 

3.04 FIELD TESTING 

A. Field Testing shall be performed in accordance with Section 46 00 00, Equipment 

General Provisions. 

B. The entire installation shall operate with a vibration of less than 3 mils measured on any 

plane. 

C. The Contractor shall make modifications that may be required to provide vibration within 

specified tolerances in accordance with the manufacturer's and/or Engineer's 

recommendations without additional cost to the Owner. 

 

END OF SECTION 
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SECTION 46 41 34 

VERTICAL SHAFT FLOCCULATORS 

PART 1 –  GENERAL 

1.01 THE REQUIREMENT 

A. The Contractor shall furnish, install, test, and place into satisfactory operation 

vertical shaft flocculator units with all necessary appurtenances for mounting as 

shown on the Contract Drawings and as specified herein.  

1.02 RELATED SECTIONS 

A. Section 01 33 00 – Submittal Procedures 

B. Section 40 61 24 – Quality Assurance 

C. Section 01 65 00 – Product Delivery Requirements 

D. Section 01 66 00 – Product Storage and Protection Requirements   

E. Section 01 75 00 – Checkout and Startup Procedures 

F. Section 01 77 19 – Closeout Requirements 

G. Section 05 12 00 – Structural Steel 

H. Section 09 91 00 – Painting 

A. Section 26 05 00 – Basic Electrical Requirements  

B. Section 26 05 60 – Low-Voltage Electric Motors 

C. Section 26 29 23 – Low Voltage Variable Frequency Motor Controllers 

D. Section 46 00 00 – Equipment General Provisions 

1.03 SUBMITTALS 

A. In accordance with the procedures and requirements set forth in the General 

Conditions and in applicable provisions of Division 01, the Contractor shall obtain 

from the equipment manufacturer and shall submit the following: 

1. Working Drawings. 

2. Operation and Maintenance Manuals. 
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3. Training Lesson Plans 

  

4. Lists of Spare Parts, Special Tools and Supplies. 

5. Reports of Certified Shop Tests.   

B.  Working drawings shall include, but not be limited to, the following: 

1. Equipment specifications and data sheets, with identification of all materials 

used. 

2. Complete assembly, layout, installation and shop drawings, with clearly 

marked  dimensions. 

3. Equipment cross-section drawings. 

4. Manufacturer’s delivery, storage, and handling requirements. 

5. Manufacturer’s installation instructions and recommendations. 

6. Weights of equipment component parts, assembled weight of equipment, 

and total shipping weight.  

7. Comprehensive schematic diagrams showing the wiring for each electrical 

or electro-mechanical equipment item, as well as interconnecting and 

point-to-point field wiring diagrams.  

8. Calculations demonstrating that the specified equipment requirements are 

satisfied, including, minimum and maximum impeller speeds, shaft design 

calculations, pumping capacities (turnovers/minute), range of obtainable 

velocity gradient (G) for min/max temperature conditions, and charts of 

velocity gradient (G) versus percent of full speed for water temperatures of 

33°F, 50°F and 80°F. 

9. Painting details. 

10. Equipment nameplate data. 

11. Submittals specified in Section 26 05 60 – Low-Voltage Electric Motors. 

12. Evidence of manufacturer experience and of the successful operation in 

other facilities of equipment similar to that proposed for this project, as 

specified herein and in the General Conditions. 

C. Operation and maintenance manuals shall conform to the requirements set forth 

in the General Conditions and Division 01. 
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D. Spare parts lists shall indicate sizes, quantities, and part numbers of the items to 

be furnished. Terms such as “1 lot of packing material” shall not be acceptable. 

E. Reports of certified shop tests shall be submitted as specified herein and in the 

General Conditions. No equipment shall be shipped from its place of 

manufacture before the certified shop test reports have been approved by the 

Engineer. 

1. Prior notification of shop tests shall be submitted for all equipment, shall be 

as specified in the General Conditions, and shall include, but not be limited 

to, a description of the proposed testing facilities and procedures. 

F. Other applicable submittals, as required elsewhere in the Contract Documents 

1.04 QUALITY ASSURANCE 

A. In addition to the requirements for the approval of materials and manufacturers 

specified in the General Conditions, the following provisions shall pertain to the 

work under this Specification: 

1. Reference Standards: Comply with applicable provisions and 

recommendations of the following, except as otherwise shown or specified. 

a. NEC, National Electrical Code. 

b. NEMA, Standards of National Electrical Manufactures Association. 

c. IEEE, Institute of Electrical and Electronic Engineers. 

d. AFBMA, Anti-Friction Bearing Manufacturers Association. 

e. ANSI, American National Standard Institute. 

1.05 EQUIPMENT IDENTIFICATION 

A. The Contractor shall provide corrosion-resistant nameplates, securely affixed in a 

conspicuous place, on each item of equipment. Nameplates shall bear the 

manufacturer’s name or trademark and such other information as is specified or 

deemed necessary by the manufacturer to complete the identification. Nameplate 

numbering shall be as specified or shown on the Contract Drawings; the 

Engineer may change or supplement such numbering at the time of or at any 

time before the approval of working drawings.  

1.06 MANUFACTURER’S REPRESENTATIVE 

A. The Contractor shall provide the services of a qualified manufacturer’s 

representative to: assist in the installation of the equipment; check the installation 

before the equipment is placed into operation; assist in the performance of field 
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tests; assist in the start-up of the equipment; and train the plant operations and 

maintenance staff in the care, operation, and maintenance of the equipment. The 

services provided shall be in accordance with the requirements of the General 

Conditions and Division 01. 

B. The Contractor shall provide the services of the manufacturer’s representative at 

such times and for such durations of time as are needed to perform the tasks 

required of the representative, as listed in Article 1.06.A above. At a minimum, 

the services of the manufacturer’s representative shall be provided as indicated 

herein below. The number of visits indicated below shall be understood as 

referring to the total required services for the lot of equipment provided under this 

Specification. 

1. Installation: 2 visits (4 hours each) 

2. Field Testing: 1 visit (8 hours) 

3. Start-up: 1 visit (8 hours) 

4. Training: 2 visits (8 hours each) 

C. In addition to the above, the Contractor shall provide the services of person(s) 

authorized by the manufacturer to witness the unloading at the Site of the 

equipment provided under this Specification, and to ascertain the condition of 

said equipment.  

1.07 SURFACE PREPARATION AND PAINTING 

A. The equipment provided under this Specification shall be painted in accordance 

with the requirements of Section 09 91 00 – Painting, with finish color selected by 

the Engineer. Additional paint shall be provided for field touch-up of damaged 

finishes; damaged finishes shall be repaired to the satisfaction of the Engineer. 

1.08 DELIVERY, STORAGE, AND HANDLING 

A. The Contractor shall deliver, store, and handle the equipment and materials 

provided under this Specification as specified in Section 01 65 00 - Product 

Delivery Requirements and Section 01 66 00 - Product Storage and Protection 

Requirements.  

1.09 SHOP TESTS 

A. Certified shop tests shall be performed for motors provided under this 

Specification, as specified in the General Conditions. Shop tests of flocculators 

are not required. 
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1. Certified shop tests for motors shall be performed as specified in Section 

26 05 60 – Low-Voltage Electric Motors. 

PART 2 –  PRODUCTS 

2.01 ACCEPTABLE MANUFACTURERS 

A. The equipment covered by these specifications is intended to be standard 

equipment of proven performance as manufactured by reputable concerns. 

Flocculators shall be manufactured by Chemineer/NOV, Dayton, OH; OR SPX 

Flow – Rochester, NY, or approved equal. The manufacturer shall be required to 

present to the Engineer satisfactory evidence of at least 10 different installations 

of similar equipment installed and performing satisfactorily in accordance with 

these specifications, each for at least five (5) years. 

2.02 GENERAL 

A. Ten treatment trains shall have two stages of flocculation. The flocculators shall 

be designed to operate 24-hour per day and shall be capable of operating in an 

empty tank, full tank, and tank that is draining or filling. 

B. Each of the flocculators to be provided under this Specification shall include a 

drive motor, reducing gear assembly, impeller shaft assembly, skimmer, base 

plate and supports, anchor bolts, couplings, and all related equipment specified, 

shown on the Contract Drawings, or needed for a complete installation. 

C. Flocculator skimmer height shall be adjustable to allow for the assembly of 

flocculator system in the field in accordance with the Flocculator Skimmer 

Detailed located in the Mechanical Drawing Set. 

D. The flocculator drive motors shall be suitable for use with the Low Voltage 

Variable Frequency Motor Controllers (VFDs) that are specified in and that shall 

be provided under Section 26 29 23 – Low Voltage Variable Frequency Motor 

Controllers (not this Specification). 

2.03 DESIGN REQUIREMENTS 

A. The design requirements for the flocculators shall be as follows:  

Quantity 20 total 

Clockwise Rotation 10  

Counterclockwise Rotation 10 

Minimum Impeller Diameter (in.) 72 

Impeller Type Axial Flow Hydrofoil 

Quantity of Impellers (per Flocculator) 1 

Maximum Impeller Operating Speed (rpm) 30 

Maximum Impeller Tip Speed (fps) 10.0 
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Maximum Motor Nameplate Horsepower (hp) 3 

Maximum Motor Speed (rpm) 1800 

Wetted Parts1 316 SS 

Velocity Gradient (G-Value) at 100% Speed2 (sec -1) 60 to 100 

Water Temperature (F) 35 

Design Volume (ft3) 3,002 

Tank Length (feet) 15 

Tank Width (feet) 12 

Nominal Water Depth (feet) 16.68 

Maximum Water Elevation (feet) 480.19 

Tank Floor Elevation (feet) 463.50 

Approximate Top Slab Elevation (feet)3 485.00 

Minimum Centerline Elevation of Impeller (feet) 468.80 

1. All wetted parts located below Elevation 480.19 

2. This G-value, +0/-5% shall be provided at a temperature of 35 F. 

3. Equipment support height above top of slab elevation is variable as provided by manufacturer. 

B. The first stage of each flocculator (ten (10) total flocculators) shall operate in a 

counterclockwise direction, resulting in flow being pumped downward. The 

second stage of each flocculator (ten (10) total flocculators) shall operate in a 

clockwise direction, resulting in flow being pumped upward. Direction of rotation 

for each installed unit shall be as shown on the Contract Drawings or as directed 

by the Engineer. Each unit shall consist of an axial flow impeller mounted to a 

vertical shaft that is coupled to and driven by a base-mounted reducing gear 

assembly with a vertically-mounted motor.  

C. Because obtaining the correct process result is dependent upon achieving proper 

flow at minimum shear levels, qualified equipment suppliers shall submit certified 

test data along with detailed calculations that demonstrates that the proposed 

equipment meets the specified flow, power, tip speed and other process 

requirements defined in Article 2.02.A. Impeller characteristics to be provided 

include, but are not limited to, the impeller power number, impeller pumping 

number, impeller diameter and the number of impeller blades.  

2.04 DRIVE MOTOR 

A. Motors shall be 3 hp maximum, 1800 rpm maximum, Totally Enclosed Fan 

Cooled (TEFC), and shall conform to the requirements specified in Section 26 05 

60 – Low-Voltage Electric Motors. Motors shall be 460 volts, 3 Phase, and 60 

Hertz. Motors shall be coupled to the reducing gear assembly’s reducer by 

means of a flexible coupling which is torsionally resilient to reduce the effects of 

shock and vibration and to minimize the effects of parallel, angular and axial 

misalignment. All coupling guards shall conform to OSHA standards. 

1. Gear motors will not be accepted. 

B. Motors shall be of ample size and construction to carry continuously all loads 

which may be imposed through their full range of operation, but in no case less 
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than the horsepower specified Article 2.02.A. Motors shall be designed such that 

the maximum motor loading in all cases will be less than or equal to the 

nameplate horsepower rating, exclusive of service factor. Insulation for motors 

shall be Class B or better and conform to the latest IEEE and NEMA 

specifications for mechanical and electrical characteristics, with a 1.15 service 

factor.  

C. Motor lifting lugs shall not be used to rig the flocculators and shall be removed 

from the motor after shipping. 

D. The motors shall be designed for operation with Low Voltage Variable Frequency 

Motor Controllers (VFD’s). The motor speed range relative to VFD controller 

operation shall be 10 to 100 percent of the rated maximum motor speed. VFDs 

shall be provided under Section 26 29 23 – Low Voltage Variable Frequency 

Motor Controllers. 

2.05 REDUCING GEAR ASSEMBLY 

A. Flocculator reducing gear assemblies must be specifically designed for mixing 

service and a detailed analysis must be made of the complete fluid regime, 

including the transient loads. Proof of satisfactory design must be submitted to 

the Engineer. To assure proper unit responsibility the reducing gear assemblies 

shall be manufactured by the flocculator manufacturer, who shall be an AGMA 

member. 

B. Reducing gear assemblies shall be horizontal right angle or parallel shaft type, 

double or triple reduction design, with the reduction gearing in a single housing. 

Assemblies shall have spiral bevel and/or helical gearing and shall be suitable for 

AGMA Class II 24hour continuous service under moderate shock conditions. The 

reducer output shaft shall be directly connected to the impeller shaft. The basic 

rating of the assembly shall adhere to appropriate AGMA standards and gears 

shall have a minimum AGMA 390.03 quality number 10 or greater. An AGMA 

nameplate shall be affixed to the housing of the reducing gear assembly in a 

conspicuous location, stamped with the AGMA calculated drive horsepower 

rating. If the reducing gear assembly does not bear an AGMA nameplate, the 

manufacturer shall certify, in writing, that the reducing gear assembly is designed 

to the applicable AGMA standards. The mechanical rating of the assembly shall 

be at least 2.0 times the motor nameplate horsepower at full speed. This 

reducing gear assembly shall be designed to maintain highest efficiency coupled 

with the convenience of mounting, maintenance and installation. Worm gears 

and/or planetary gear assemblies are not acceptable.  

C. Each bearing incorporated within the assembly shall be of the anti-friction type. 

High speed bearings hall have a minimum rated B-10 life of 100,000 hours based 

on AFBMA Standards when operating continuously at the maximum rated motor 

horsepower and speed.  
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D. The output shaft of the reducing gear assembly shall be constructed and 

supported so that the shaft deflection caused by operation loads does not affect 

alignment of the anti-friction bearings or cause misalignment of gearing during 

flocculator operation. The output shaft shall consist of an oversized (relative to 

the impeller shaft) solid output shaft supported by tapered roller bearings located 

above and below the main spiral bevel output gear. Pressed-on type bearings 

shall not be acceptable. The rigid coupling shall be designed to minimize runout 

to less than ¼-in per 10 feet of shaft length. The oversized solid output shaft shall 

have a minimum AGMA service factor of 2.0 based on the drive motor nameplate 

horsepower.  

E. The output shaft shall be self-supporting when the turbine shaft bearings are 

removed for assembly or disassembly. The locknut and washer, and all 

adapter-type bearings, must be readily accessible from outside the bearing 

housing. Output shaft bearings hall have a minimum rated B-10 life of 300,000 

hours based on AFBMA Standards when operating continuously at the maximum 

rated motor horsepower and speed. The bearings shall be grease-lubricated with 

grease inlet and relief accessible from the mounting surface, or permanently 

lubricated. Each grease fitting shall be protected with a removable Neoprene 

cover.  

F. Reducing gear assembly bearings shall be anti-friction type, oil or grease 

lubricated. The reducing gear assembly shall be splash lubricated by means of 

gears or a slinger rotating on a horizontal shaft in an oil bath to ensure the 

positive displacement of oil to lubricate all bearings. Oil pumps shall not be 

allowed. The oil level in the assembly housing shall be measured with a dipstick, 

sight glass or other visual means to measure oil-level. A single oil drain shall be 

provided at the low point of the assembly to allow oil drainage and leave a 

maximum residual of oil of no more than 1/4-inch in the drive housing. Oil 

changes following the initial runin period shall not be required at less than 2,500 

hour- intervals. All oil lubricated bearings shall be located- above the top of the 

main lubricant drain and at least 3-inches above the bottom of the assembly to 

prevent premature bearing wear due to wastewater solid and metal particle 

accumulation in the bearings. Oil leakage down the impeller shaft shall be 

prevented by means of a cast-in-place dam that is sealed using a leap seal. The 

cast-in-place dam supports the final drive gear on taper roller bearings and the 

final drive connects to the output shaft using a turret clamp. Lightnin Series 10 

Mixer Drives; Chemineer 20 GT; or approved equal shall be considered 

acceptable.  The oil drain shall be extended from the drive to prevent leakage 

and spillage during oil changes. Oil fill and drain lines and grease fittings shall be 

located so as to be accessible for routine maintenance. No oil seals will be 

permitted below the operating oil level for rotating elements. All assembly 

breather openings below the operating oil level shall be positively sealed with 

compressible gaskets. No O-ring seals will be allowed.  

1. Lubricants shall be food grade (NSF 61) certified.  
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G. The thermal rating of the speed reducer shall exceed the design mechanical 

rating to eliminate the need for external coolers. External cooling devices shall 

not be acceptable. The strength rating of the reducer gearing shall exceed its 

durability rating by at least 25%. 

H. A support pedestal shall be provided to enable access to the impeller coupling. 

The pedestal shall be cast iron or fabricated carbon steel and bolted to the 

reducing gearbox casing. The pedestal shall be mounted to a fabricated steel 

baseplate (included in the supply of the flocculator). The baseplate shall be 

designed to carry all the static and dynamic loads from the flocculator to the 

concrete support floor base without significant deflection.  

2.06 IMPELLER SHAFT ASSEMBLY 

A. The impeller shaft assembly shall be axial flow type designed to produce 

completely balanced loads on the vertical shaft and produce a high volume 

pumping capacity with a minimum of turbulence as characterized by a relative 

uniform velocity profile across the entire diameter of the impeller. The impeller 

assembly shall be a three (3) bladed high efficiency hydrofoil fabricated of Type 

316 stainless steel. Pitch blade turbines shall not be acceptable.  

B. The shaft assembly shall be Type 316 stainless steel. Shafts shall be of sufficient 

diameter to operate without noticeable vibration over the entire speed range. The 

shaft diameter shall be determined by an analysis of torque and bending moment 

as well as critical speed. The shaft shall not be less than 2.0 inches in diameter 

for all stages. Hollow shaft or pipe shafts are not permitted. Shafts shall be of 

constant diameter all the way to the bottom impeller. Stepped shafts shall not be 

acceptable.  

C. The hydrofoil shall be bolted to a shaft hub assembly and shall be designed to 

impart the maximum velocity gradient (G) to the water under immersed, static 

(no-flow) conditions. The impeller shaft assembly shall also be designed for the 

maximum power output of the drive unit. The impeller assembly shall be attached 

to the shaft using a hook key, designed to transmit the torque and support the 

weight of the impeller. The impellers shall be field removable from the shaft. 

Stress in any impeller component shall not exceed 11,000 psi under maximum 

operating loads. The stress in the impeller shaft shall not exceed 8000 psi. The 

impeller shaft design shall be such that the maximum operating speed shall not 

exceed 50 percent of the first lateral critical speed.  

D. Structural members and connections shall be designed to withstand all loads 

imposed on them by rotation of the assembly at maximum design speeds in 

static and flowing water and in air. Lower shaft straightness, rigid coupling 

squareness and output shaft accuracy shall give a maximum runout at the lower 

end of the shaft of 1/4-in for every 10-ft of overhang, as measured when turning 

over by hand. 
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2.07 SPARE PARTS, SPECIAL TOOLS, AND SUPPLIES 

A. The Contractor shall provide spare parts for the equipment provided under this 

Specification, as specified herein and in Section 01 77 19 – Closeout 

Requirements. 

1. The spare parts provided shall include: 

a. Ten (10) complete sets of seals and gaskets. 

b. Spare parts recommended by the equipment manufacturer for two (2) 

years of normal equipment operation (but not including spare parts 

already listed above). 

2. The spare parts specified above shall be understood as required for the 

total lot of equipment provided under this Specification.  

B. The Contractor shall provide such special tools and appliances as may be 

needed to adjust, operate, maintain or repair the equipment furnished under this 

Specification, as specified in the General Conditions and in Section 01 77 19 – 

Closeout Requirements.  

C. The Contractor shall furnish such oil, grease, and any special lubricants as are 

necessary for the proper operation of the equipment provided under this 

Specification and as specified in Section 01 77 19 – Closeout Requirements. 

1. The oil, grease, and special lubricants furnished shall be sufficient for the 

required operation of the equipment prior to its final acceptance, and for the 

operation of the equipment during the maintenance and guaranty period 

specified in the Standard Construction Contract. 

2. The oil, grease, and special lubricants furnished under this Specification 

shall, wherever possible, be standardized and consolidated with those 

furnished in other Specifications. All lubricants shall meet FDA CFR 

178.3570 specifications for food grade lubricants. 

PART 3 –  EXECUTION 

3.01  INSTALLATION 

A. Installation of equipment and materials provided under this Specification shall be 

in accordance with the manufacturer’s recommendations, the approved working 

drawings, and the requirements specified in Division 01. Anchor bolts shall be 

stainless steel and shall be set by the Contractor in accordance with the 

manufacturer's recommendation and approved shop drawings. 
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B. The Contractor shall supply all necessary anchor bolts, accessories, baffles, 

temporary lifting equipment, power, water, labor and all other requirements for a 

satisfactory installation. 

3.02 CLEANING 

A. Prior to acceptance of the work of this section, thoroughly clean all installed 

materials, equipment and related areas in accordance with Section 01 77 19 - 

Closeout Requirements. 

3.03 FIELD TESTING 

A. Preliminary and Final Field tests shall be performed for all equipment provided 

under this Specification, as specified in the General Conditions and Division 01 

and Section 46 00 00 Equipment General Provisions. 

1. Field tests for motors shall be performed as specified in Section 26 05 60 – 

Low-Voltage Electric Motors. 

B. Each of the flocculators installed under this Specification shall be field-tested as 

follows: 

1. Flocculators shall be run at maximum rated speed for a period of twenty-

four (24) hours and inspected for vibration, overheating, loss of lubricant, 

etc.  Readings shall be taken upon initial startup, at one hour after startup, 

and during the last hour of the 24 hour period. All tests shall be conducted 

under immersed, static (no-flow) conditions.   

a. Power input and impeller speed (in rpm) shall be measured and 

recorded. 

1) Motor power draw (in hp) shall be measured and correlated to 

the Velocity Gradient G. The test shall demonstrate that the 

Velocity Gradient G conforms to the specified value. 

2) Signs of binding in the reducing gear assembly, as well as any 

leakage from the assembly, shall be observed and reported 

and all defects and deficiencies will be corrected.  

END OF SECTION 
 

 

La
st

 M
od

ifi
ed

: 0
2/

28
/2

02
4 

at
 1

0:
41

A
M

 E
S

T



 

 

NO TEXT ON THIS PAGE 

La
st

 M
od

ifi
ed

: 0
2/

28
/2

02
4 

at
 1

0:
41

A
M

 E
S

T



 

90398-004/February 2024 46 41 42-1  Chemical Injection Assemblies 

SECTION 46 41 42 

CHEMICAL INJECTION ASSEMBLIES 

PART 1 – GENERAL 

1.01 THE REQUIREMENT 

A. The Contractor shall furnish, install, test, adjust, and place in satisfactory operation 

chemical injection assemblies as shown on the Drawings and as specified herein. 

B. Equipment shall be provided in accordance with the requirements of Section 46 00 00 - 

Equipment General Provisions, and Division 40 – Process Interconnections.  

1.02 OPERATING CONDITIONS AND PERFORMANCE REQUIREMENTS 

A. Chemical Injection Assemblies 

Service Filter Aid Polymer Sodium Hydroxide 

No. of Assemblies 2 2 

Type of Feed Device Injector Injector 

Maximum Concentration 0.5% 25% 

Chemical Pipe Diameter 1” 1” 

Chemical Pipe Material PVC PVC 

Maximum Chemical Feed Rate 190 gph 360 gph 

Max Chemical Discharge Pressure  40 psi 30 psi 

Receiving Pipe Diameter 54” 42” 

Receiving Pipe Material Stainless Steel Stainless Steel 

Maximum Receiving Pipe Pressure 5 psi 15 psi 

Maximum Receiving Pipe Velocity 5 fps 5 fps 

Application Point Clarified Water Pipe Raw Water Pipe 

1.03 SUBMITTALS 

A. The following items shall be submitted with the Shop Drawings in accordance with, or in 

addition to, the submittal requirements specified in Section 01 33 00 – Submittal 

Procedures, and Section 46 00 00 – Equipment General Provisions: 

1. Equipment specifications and data sheets, with identification of all materials of 

construction. 

2. Complete assembly, layout, installation and shop drawings, with clearly marked 

dimensions, tolerances, jointing and anchoring details. 
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3. Weights of equipment component parts. 

4. Chemical resistance data for wetted parts 

PART 2 – PRODUCTS 

2.01 ACCEPTABLE MANUFACTURERS 

A. The chemical injection assemblies shall be as manufactured by SAF-T-FLO Water 

Services, Inc., KO-FLOW, BLACOH, or approved equal. 

2.02 CONSTRUCTION AND MATERIALS 

A. Each injection assembly shall be specifically designed for the particular chemical service 

for which it is being supplied.  The materials of construction for the assemblies shall be 

compatible with the chemicals being fed and shall be suitable for the pressure in the 

chemical solution line and receiving pipe, the maximum velocity in the receiving pipe, 

and the insertion length.   

B. Acceptable materials of construction shall be as follows: 

 
Filter Aid Polymer Sodium Hydroxide 

Injection Quill 
     Valve 
     Solution Tube 
     Seal 

 

316 SS 

PVC or 316 SS 

FKM 

 

316 SS  

PVC or 316 SS 

EPDM 

Flexible Tubing Assembly 
     Valve 
     Seal 
     Tubing 

 

PVC 

FKM 

Reinforced PVC 

 

PVC 

EPDM 

Reinforced PVC 

C. The injection assemblies shall be retractable and furnished with an isolation valve 

assembly, solution tube assembly including check valve, locking device, and safety 

chains. The locking device shall connect the solution tube to the corporation stop on the 

receiving pipe to prevent accidental withdrawal of the solution tube. A stainless steel safety 

chain shall prevent the solution tube from being withdrawn past the compression ring in 

the gland.  Safety chain length shall be determined by the manufacturer based on solution 

tube length.   

D. The assemblies shall be sized to match the pump discharge line or injection flow rate and 

shall be of the same diameter as the chemical piping.  The injection assembly solution 

tubes shall penetrate into the pipe a distance equivalent to a minimum of 1/3 of the pipe 

diameter into which the chemicals are being injected. 

E. Each injector shall be furnished with a flexible hose assembly consisting of flexible 

hose/tubing, connection fittings, seals and ball valve, specifically designed for the 
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particular chemical service for which it is being supplied. Flexible hose assembly shall also 

be capable of withstanding maximum pump discharge line pressure. 

PART 3 – EXECUTION 

3.01 MANUFACTURER’S FIELD SERVICES 

A. The services of a qualified manufacturer's technical representative shall be provided in 

accordance with Section 46 00 00 – Equipment General Provisions. 

Service 
Number of 

Trips 

Number of 

Days/Trip 

Installation, Testing, and Training 1 1 

3.02 INSTALLATION  

A. The Contractor shall furnish the chemical injectors and all associated equipment and 

accessories as required and specified herein in accordance with the manufacturer's 

instructions and in accordance with Section 46 00 00 – Equipment General Provisions.  

B. Mounting racks shall be provided for chemical feed piping, valves, and appurtenances 

as shown on the Drawings and/or as specified herein.  The racks shall be constructed of 

fiberglass channel members and shall allow valves and appurtenances to be mounted 

such that they are readily accessible by plant operations personnel for operation and 

maintenance.  The mounting racks shall be as specified in Section 40 05 07 - Pipe 

Supports. 

END OF SECTION 
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SECTION 46 41 43 

STATIC MIXER AND ACCESSORIES 

PART 1 – GENERAL 

1.01 THE REQUIREMENT 

A. The Contractor shall furnish, install, test, and place in acceptable operation one static 

mixing system per raw water inlet channel as shown on the Contract Drawings and 

specified herein. 

B. The equipment shall be furnished and installed complete and including, but not limited 

to, all accessories, special tools, spare parts, mountings, anchor bolts and other 

appurtenances as specified or as may be required for a satisfactory installation. It is the 

Contractor’s responsibility to provide a complete and operating system. 

1.02 RELATED SECTIONS 

A. Division 01 – General Requirements 

B. Section 01 77 19 – Closeout Requirements 

C. Section 05 13 00 – Stainless Steel 

D. Section 09 91 00 – Painting  

E. Section 31 01 10.13 – Disinfection of Water Treatment Facilities 

F. Section 40 05 00 – Basic Mechanical Requirements  

G. Section 40 06 20 – Process Pipe, Valve, and Gate Schedules 

H. Section 46 00 00 – Equipment General Provisions 

1.03 SUBMITTALS 

A. In accordance with the procedures and requirements set forth in the General Conditions 

and Division 01, the Contractor shall obtain from the manufacturer and submit the 

following data: 

1. Working Drawings. 

2. Lists of Spare Parts, Special Tools and Supplies. 

3. Certified Letters of Compliance. 
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4. Evidence of manufacturer experience and of the successful operation in other 

facilities of equipment similar to that proposed for this project, as specified herein 

and in the General Conditions. 

5. Operation and maintenance manuals shall conform to the requirements set forth in 

the General Conditions and Division 01. 

6. Training Lesson Plans shall conform to Section 01 79 00 Instruction of Owner’s 

Personnel. 

B. Working drawings shall include, but not be limited to, the following: 

1. Equipment specifications and data sheets, with identification of materials used for 

the various parts and accessories. 

2. Complete assembly, layout, installation and shop drawings, with clearly marked 

dimensions. This information shall be in sufficient detail to serve as a guide for 

assembly and disassembly and for ordering parts. Illustrations shall be in sufficient 

detail to serve as a guide for assembly and disassembly. 

3. Equipment cross-section drawings. 

4. Manufacturer’s delivery, storage, and handling requirements. 

5. Weight of all component parts and an assembled weight. 

6. All design calculations, including but not limited to, mixing achieved and chemical 

distribution via diffusers. 

7. Pressure drop and CoV data at design flow conditions, including CoV results 

based on upon general testing by a third party, in addition to a CFD analysis report 

completed by either the manufacturer or a third party.  

8. Painting details. 

9. Equipment nameplate data. 

C. Spare parts lists shall conform to the requirements set forth in the General Conditions 

and Division 01.  

1. The following lists shall be submitted: 

a. A complete list of parts and supplies with current unit prices and source of 

supply. 

b. A list of additional items recommended by the manufacturer to assure 

efficient operation for a period of 120 days at the particular installation. 
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2. Spare parts lists shall indicate sizes, quantities, and part numbers of the items to 

be furnished. Terms such as “1 lot of packing material” shall not be acceptable. 

3. Parts shall be completely identified with a numerical system to facilitate parts 

inventory control and stocking. Each part shall be properly identified by a separate 

number. Those parts which are identical shall have the same parts number. 

D. The Contractor shall provide such special tools and appliances as may be needed to 

adjust, operate, maintain or repair the equipment furnished under this Specification, as 

specified in the General Conditions and in Section 01 77 19 - Closeout Requirements.  

E. In accordance with the Article 1.03.A herein, the Contractor shall obtain and submit 

certified statements that the static mixer complies with the requirements of the standards 

specified herein. 

F. Other applicable submittals, as required elsewhere in the Contract Documents. 

G. Each submittal shall be complete in all aspects, incorporating all information and data 

listed herein and all additional information required to evaluate the proposed static 

mixer’s compliance with the Contract Documents. Partial or incomplete submissions 

shall be returned to the Contractor disapproved without review. 

1.04 WARRANTY 

A. Warranty requirements shall be specified in Section 01 61 00 – Product Requirements 

and Options. Warranty requirements are supplementary to the individual equipment 

specifications.  

B. Comply with the Equipment Warranties requirements specified in Section 46 00 00 – 

Equipment General Provisions.  

1.05 EQUIPMENT IDENTIFICATION 

A. The Contractor shall provide corrosion-resistant nameplates, securely affixed in a 

conspicuous place, on each item of equipment. Nameplates shall bear the 

manufacturer’s name or trademark and such other information as is specified or deemed 

necessary by the manufacturer to complete the identification. Nameplate numbering 

shall be as specified or shown on the Contract Drawings; the Engineer may change or 

supplement such numbering at the time of or at any time before the approval of working 

drawings.  

1.06 MANUFACTURER’S REPRESENTATIVE 

A. The Contractor shall provide the services of a qualified manufacturer’s representative to: 

assist in the installation of the equipment; check the installation before the equipment is 

placed into operation; assist in the performance of field tests; and train the plant 

operations and maintenance staff in the care, operation, and maintenance of the 
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equipment. The services provided shall be in accordance with the requirements of the 

General Conditions and Division 01. 

B. The Contractor shall provide the services of the manufacturer’s representative at such 

times and for such durations of time as are needed to perform the tasks required of the 

representative, as listed in Article 1.05.A above. At a minimum, the services of the 

manufacturer’s representative shall be provided as indicated herein below. The number 

of visits indicated below shall be understood as referring to the total required services for 

the lot of equipment provided under this Specification. 

1. Installation and Field Testing: 1 visit 

2. Start-up and Training: 1 visit. 

1.07 SURFACE PREPARATION AND PAINTING 

A. Surface preparation and painting shall be performed in accordance with the requirements 

of Sections 05 13 00 and 09 91 00. PVC piping and accessories shall not be primed or 

painted. 

1.08 DELIVERY, STORAGE, AND HANDLING 

A. The Contractor shall deliver, store, and handle the equipment and materials provided 

under this Specification as specified in Section 05 13 00 – Stainless Steel. 

B. Special care shall be exercised during delivery, distribution and storage of static mixer 

and accessories to avoid damage and setting up stresses. Damaged equipment shall be 

rejected and replaced at the Contractor's expense.  

C. Static mixer and accessories, when stored, shall be protected from the weather and 

foreign materials.  

PART 2 – EQUIPMENT 

2.01 MANUFACTURERS 

A. The equipment covered by these specifications is intended to be standard equipment of 

proven performance as manufactured by reputable concerns. Static mixer shall be 

manufactured by Statiflo, Komax, or equal. The manufacturer shall be required to 

present to the Engineer satisfactory evidence of at least 10 different installations of 

similar equipment installed and performing satisfactorily in accordance with these 

specifications, each for at least five (5) years. 

2.02 DESIGN REQUIREMENTS 

A. The static mixing system shall consist of two (2) static mixers, one (1) per channel, in 

addition to injection ports fitted with couplings, retractable diffusers, and all other 

necessary accessories for a complete and functioning mixing system. 
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B. The static mixer shall be an in-channel device where dosed chemicals and raw water are 

mixed with the plant flow by energy of water alone. It shall have no moving parts. 

C. The static mixer housing shall be of 316L stainless steel. The interior surface of the 

mixer housing shall be safe for use with potable water and NSF 61 compliant. 

D. The static mixer must fit in a concrete channel 3 feet wide by 20 feet high and with a 

maximum water level of 18 feet. The length of each mixing element shall not exceed 66 

inches (not including the chemical mixing spargers).  

E. The static mixer shall be provided as at least five (5) cells in the vertical direction and be 

bolted together in the field to facilitate installation and removal. The height of each cell 

shall not exceed 40 inches.  

F. The mixing elements shall be compatible with the chemicals to be dosed at the 

maximum concentration likely to be contacted with the mixer, as described in Article 

2.03.A, and shall be of type 316L stainless steel construction with fixed elements. The 

stainless steel shall be fabricated as per Section 05 13 00 – Stainless Steel. 

G. The mixer shall achieve a Coefficient of Variation (CoV) value of 0.05 or less for all flow 

conditions at a distance three (3) hydraulic diameters downstream of the mixer, from 7.5 

to 35 MGD.  

2.03 CONDITIONS OF OPERATION 

A. The static mixer shall be designed for the following conditions of service: 

Location Raw Water Inlet Channels 

Minimum Flow Conditions  7.5 mgd 

Maximum Flow Conditions  35 mgd 

Maximum Allowable Head Loss 3 inches 

Dosing Chemicals 

Cationic Polymer: maximum solution 52%  
(Active concentration 4.8 lbs/gal) 
AND 
Polyaluminum Chloride: maximum solution strength 100%  
(Active concentration 10.4 lbs/gallon) 

pH Range  6 to 8 

2.04 INJECTION PIPING 

A. Injection piping for the introduction of dosing chemicals shall be provided. The injection 

piping shall be supported by the mixing elements, if necessary, and shall connect to the 

chemical manifold as shown on the Contract Drawings. 

B. Dosing chemicals shall be polyaluminum chloride and a cationic polymer. Each dosing 

chemical shall be continuously added to a carrier water stream for a maximum total flow 

per injection port of 5 gpm. 
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C. Two injectors (one duty, one standby) for the introduction of the dosing chemicals shall 

be provided per chemical. Each injector shall be removable. Each injector shall be 

supplied with a manifold and one flanged inlet connection.  

D. The chemical injection systems shall be designed with release holes positioned and 

sized in consideration of the upstream velocity profile and in order to minimize 

maldistribution of the dosed chemical. Design calculations shall be provided for the 

chemical injection systems. 

E. Removable chemical injection piping shall be of PVC construction. Internal support 

hardware for the injectors (injection sleeves) shall be of type 316 stainless steel 

construction, designed to withstand the flow velocity at the point of application and any 

flow or turbulence induced vibrations. All materials shall be compatible with the 

chemicals to be dosed at the maximum concentration likely to be contacted with the 

mixer, as described in Article 2.03.A. Chemical injection piping shall be removable while 

the mixer is in operation.  

F. The injection piping described above shall be designed by the mixer manufacturer. 

Chemical injection systems which are not designed by the mixer manufacturer shall not 

be accepted. 

PART 3 – EXECUTION 

3.01 INSTALLATION 

A. Installation of equipment and materials provided under this Specification shall be in 

accordance with the manufacturer’s recommendations, the approved working drawings, 

and the requirements specified in Division 1. 

B. Prior to acceptance of the work, the following must be performed: 

1. All installed materials, equipment, and related areas shall be thoroughly cleaned in 

accordance with Section 01 75 00 – Checkout and Startup Procedures. 

2. Pipelines shall be flushed in accordance with the procedures specified in Section 

40 06 20 – Process Pipe, Valve, and Gate Schedules. 

3. Pipelines shall be disinfected in accordance with the procedures specified in 

Section 33 01 10.13 – Disinfection of Water Treatment Facilities. 

C. Contractor shall coordinate the installation elevation of the sampling pipe that passes 

through the static mixers with the static mixer manufacturers, as noted on the drawings. 

3.02 FIELD TESTING 
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A. Field tests shall be performed for all equipment provided under this Specification, as 

specified in Section 46 00 00 Equipment General Provisions and in the General 

Conditions and Division 01. 

B. After the installation of the equipment has been completed, and as soon as conditions 

permit, static mixer and accessories shall be tested under actual operating conditions. 

The object of these tests is to determine that the static mixer and accessories operate 

satisfactorily for 24 hours with proper mixing and accurate dosing and distribution of 

chemicals throughout the operating ranges.  

1. Field testing shall be provided for head loss calculations. Maximum values shall be 

as specified herein. 

END OF SECTION 
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SECTION 46 43 63 

DISSOLVED AIR FLOTATION (DAF) EQUIPMENT 

PART 1 – GENERAL 

1.01 THE REQUIREMENT 

A. The Contractor shall furnish, install, test and place into satisfactory operation dissolved 

air flotation system(s), as shown on the Contract Drawings and specified herein. 

1.02 RELATED SECTIONS 

A. Section 01 79 00 – Instruction of Owner’s Personnel 

A. Section 26 05 00 – Basic Electrical Requirements  

B. Section 40 – Process Interconnections 

C. Section 40 06 20 – Process Pipe, Valve and Gate Schedules 

D. Section 40 05 89.13 – Automatic Straining Equipment 

E. Section 46 43 63.13 – DAF Compressed Air System 

F. Section 46 43 63.23 – DAF Air Saturation Towers 

G. Section 46 43 63.33 – DAF Recycle Injection Nozzles 

H. Section 43 23 21 – Horizontal Split Case Pumps 

1.03 DESIGN REQUIREMENTS 

A. DAF Process Design Criteria Summary: 

1. The following process design criteria information was used to design the DAF 

system, for information purposes only. 

 

Design Flows  

Minimum Raw Water Influent Flow Rate 15 mgd 

Average Raw Water Influent Flow Rate 33 mgd 

Firm Capacity (9 DAF online / 13 Filters Online)  65 mgd 

Total Maximum Influent Flow Rate (10 DAF 

online / 14 filters Online) 
70 mgd 

DAF Clarifier Tanks  

Maximum Surface Loading Rate (gpm/sf) 7.8 

Number of DAF Recycle Injection Headers 
As shown on contract 

drawings 
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Design Flows  

DAF Recycle System  

Percent DAF Recycle 

 
8% to 12% 

Number of Saturators 
1 Duty 

1 Standby 

Float Removal  

Mechanism Mechanical Skimmer 

B. Miscellaneous Requirements: 

1. All materials used in contact with the water shall be NSF 61 certified. 

2. All work shall be of first class workmanship and shall be entirely designed and 

suitable for the intended services. All materials used in fabricating the equipment 

shall be new and undamaged. 

3. Full electrical isolation of all dissimilar metallic appurtenances shall be provided to 

prevent electrolytic corrosion. 

PART 2 – PRODUCTS 

2.01 ACCEPTABLE MANUFACTURERS 

A. Only suppliers who regularly furnish equipment for the municipal water treatment 

industry shall be considered for approval. 

2.02 DAF RECYCLE SYSTEM 

A. Piping, Valves and Actuators 

1. Refer to Section 40 06 20 – Process Pipe, Valve and Gate Schedules. 

2. All piping shall be flanged, unless otherwise noted. 

B. Automatic Strainer 

1. Refer to Section 40 05 89.13 – Automatic Backwashing Strainer 

C. DAF Compressed Air System 

1. Refer to Section 46 43 63.13 – DAF Compressed Air System. 

D. DAF Air Saturation Towers 

1. Refer to Section 46 43 63.23 – DAF Air Saturation Towers. 

E. DAF Recycle Injection Nozzles 
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1. Refer to Section 46 43 63.33 – DAF Recycle Injection Nozzles. 

2. Each DAF tank shall be furnished with air-saturated water dispersion headers as 

described in the Contract Drawings. 

F. DAF Recycle Pumps 

1. Refer to Section 43 23 21 – Horizontal Split Case Pumps. 

G. Instruments and Control System 

1. Refer to Division 40 – Process Interconnections. 

2.03 FLOTATION SKIMMERS AND ACCESSORIES 

A. Refer to Section 46 43 63.43 – DAF Flotation Skimmers and Accessories. 

PART 3 – EXECUTION 

3.01 COMMISSIONING 

A. During installation, the Contractor shall prepare a “Detailed Plan of Commissioning 

Activities” that will be used as a guideline for commissioning of the DAF equipment. The 

plan shall be used to coordinate the activities of the personnel of the Owner, Engineer, 

Contractor and Suppliers/Manufacturers/Vendors. The plan will be reviewed and agreed 

upon by the Engineer prior to completion of installation. 

3.02 TRAINING 

A. At the option of the Owner and to consolidate the manufacturer’s training services 

specified in the individual Specifications referenced above, the Contractor will provide 

three 8-hour training sessions for the Owner’s operations team after startup, at a location 

designated by the Owner. The Contractor shall provide bound copies of the training 

presentations to the Owner and one electronic copy to the Engineer for record of 

training. 

B. Within one year of startup of equipment, the Contractor shall provide two additional 8-

hour general refresher training sessions as requested and scheduled by the Owner. 

C. The training sessions shall be structured as follows: 

1. Operator Training: 

a. Operator training shall include familiarization training covering the system. 

Operators shall be instructed in the names, locations, functions and basic 

operation of all components. 
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b. Operator training shall cover process and equipment operation, both 

individually and collectively as an operating system. Normal as well as 

abnormal operating conditions shall be covered, including the response to 

failure occurrences and system alarms. All operator/system interactions shall 

be described. 

c. Operators shall be trained to instruct other operators and shall be provided 

with all training materials. 

2. Maintenance Training: 

a. Instruction shall be provided for operating and maintaining all components, 

including startup and shutdown procedures. 

b. Calibration and routine preventative and corrective maintenance procedures 

shall be covered. 

c. Step-by-step written procedures shall be provided for all preventative 

maintenance tasks. 

3. General Refresher Training: 

a. A general refresher session shall be given to provide additional instruction 

based on system performance during the warranty period. Instructor(s) shall 

be capable of answering questions related to all aspects and details of the 

complete system. 

END OF SECTION 
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SECTION 46 43 63.13 

DISSOLVED AIR FLOTATION (DAF) COMPRESSED AIR SYSTEM 

PART 1 – GENERAL 

1.01 THE REQUIREMENT 

A. The Contractor shall furnish, install, test and place into satisfactory operation the 

compressed air system as shown on the Contract Drawings and as specified herein. 

1.02 SYSTEM DESCRIPTION 

A. The compressed air system to be furnished and installed under this Section shall include 

the following equipment components: 

1. Two (2) oil-free air compressor systems. 

2. Two (2) air receivers. 

3. Two (2) particulate filters. 

4. Two (2) coalescing filters. 

5. Instrumentation and control equipment as specified herein. 

B. The provision of the above equipment shall include all related equipment specified, 

shown on the Contract Drawings, or needed for a complete installation. 

C. All piping, valves and drains needed for the above equipment shall be provided under 

this Specification. Interconnecting piping and valves (between the various equipment 

components) shall be provided under appropriate specifications of Division 40 (not this 

Specification). 

D. The pressure gauges to be mounted on the air receivers shall be provided as specified 

in Section 40 73 13 – Pressure and Differential Pressure Gauges. 

E. The air preparation systems provided under this Specification shall supply air to the 

saturators as part of the dissolved air flotation (DAF) system. 

1.03 RELATED SECTIONS 

A. Section 09 90 00 – Painting 

B. Division 26 – Electrical 

C. Section 26 05 00 – Basic Electrical Requirements 
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D. Section 26 05 60 – Low-Voltage Electric Motors 

E. Division 40 – Process Interconnections 

F. Section 40 05 57 – Valve Operators and Electric Valve Actuators 

G. Section 40 05 17 – Copper Pipe 

H. Section 46 00 00 – Equipment General Provisions 

I. Section 46 43 63 – Dissolved Air Flotation Equipment 

1.04 REFERENCES 

A. American Society of Mechanical Engineers (ASME) 

1. ASME Boiler and Pressure Vessel Code – Sections VIII and IX 

B. National Electrical Manufacturers Association (NEMA) 

C. Occupational Safety and Health Administration (OSHA) 

D. Clean Air Act (CAA) 

E. Compressed Air and Gas Institute – Pneumatics/Europe (CAGI-PNEUROP) 

F. American Society for Testing Materials (ASTM) 

1. ASTM A48 – Standard Specification for Gray Iron Castings 

G. Underwriter’s Laboratories (UL) 

1. UL 94HP1 – Tests for Flammability of Plastic Materials for Parts in Devices and 

Appliances 

H. Standards of the Hydraulic Institute 

I. National Electric Code (NEC) 

J. Institute of Electrical and Electronic Engineers (IEEE) 

K. Anti-Friction Bearing Manufacturers Association (AFBMA) 

L. American National Standards Institute (ANSI) 

1.05 SUBMITTALS 

A. In accordance with the procedures and requirements set forth, the Contractor shall 

obtain from the equipment manufacturer and shall submit the following: 
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1. Working drawings. 

2. Operation and maintenance manuals. 

3. Lists of spare parts, special tools and supplies. 

4. Reports of certified shop tests. 

5. Reports of field tests. 

6. Certification of welder qualifications (for the air receivers), in accordance with 

Section IX of the ASME Boiler and Pressure Vessel Code. 

B. Working drawings shall include, but not be limited to the following: 

1. Equipment specifications and data sheets, with identification of all materials used 

and methods of fabrication. 

2. Complete assembly, layout, installation, and shop drawings, with clearly marked 

dimensions. 

3. Equipment cross-section drawings, including required clearances around 

equipment. 

4. Manufacturer’s delivery, storage and handling requirements. 

5. Manufacturer’s installation instructions and recommendations. 

6. Weights of equipment component parts, assembled weight of equipment, and total 

shipping weight. 

7. Comprehensive schematic diagrams showing the wiring for each electrical or 

electro-mechanical equipment item, as well as interconnecting and point-to-point 

field wiring diagrams. 

8. Painting details. 

9. Equipment nameplate data. 

10. Documentation for instrumentation and control equipment provided under this 

Specification, said documentation to conform to the requirements specified under 

Division 40 – Process Interconnections. 

11. Submittals specified in Section 26 05 60 – Low-Voltage Electric Motors. 

12. Evidence of manufacturer experience and of the successful operation in other 

facilities of equipment similar to that proposed for this project, as specified herein 

and in the General Conditions. 
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13. A certified statement from the manufacturer that the equipment to be provided 

satisfies the noise level provisions specified herein. 

C. Operation and maintenance manuals shall conform to the requirements set forth in the 

Contract Documents.  

D. List of Spare Parts, Special Tools and Supplies 

1. Spare parts lists shall indicate sizes, quantities, and part numbers of the items to 

be furnished. Terms such as “1 lot of packing material” shall not be acceptable. 

E. Reports of Certified Shop Tests 

1. Certified shop tests shall be performed for all equipment provided under this 

Specification. 

a. Certified shop tests for motors shall be performed as specified in Section 26 

05 60 – Low-Voltage Electric Motors. 

b. Certified shop tests for instrumentation and controls shall be performed as 

specified in Division 40 – Process Interconnections. 

F. Reports of Field Tests 

1. Reports of field tests shall be submitted as specified herein. 

2. Prior notification of field tests shall be submitted for all equipment, and shall 

include, but not be limited to, a description of the proposed testing procedures. 

G. Reports of Manufacturer/Supplier’s Representative Site Visits 

1. Reports of manufacturer/supplier’s site visits shall be submitted as specified 

herein. 

H. Color charts shall be submitted as specified herein. 

I. Other applicable submittals, as required elsewhere in the Contract Documents. 

1.06 MANUFACTURER’S REPRESENTATIVE 

A. Qualified engineers of the manufacturer shall instruct and supervise the installation, and 

check the completed installation. Manufacturer’s field engineers shall also be available, 

without extra cost to the Owner, throughout the guarantee period of the equipment to 

instruct and supervise the installer. 

B. The Contractor shall provide the services of a qualified manufacturer’s representative to 

assist in the installation of the equipment, check the installation before the equipment is 

placed into operation, assist in the performance of field tests, assist in the start-up of the 
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equipment, and train the plant operations and maintenance staff in the care, operation, 

and maintenance of the equipment. 

C. The Contractor shall provide the services of the manufacturer’s representative at such 

times and for such durations of time as are needed to perform the tasks required of the 

representative. At a minimum, the services of the manufacturer’s representative shall be 

provided as indicated herein below. The number of site visits and person-days per visit 

indicated below shall be understood as referring to the total required services for the lot 

of equipment provided under this Specification. 

1. Installation – 2 visits of 1 day per visit. The manufacturer’s representative shall 

meet with the concrete and equipment installers and shall have full knowledge and 

experience in the installation of the type of equipment being installed. 

2. Field Testing and Start-up – 1 visit of 2 days per visit or 2 visits of 1 day per visit. 

The manufacturer’s representative shall have complete knowledge of proper 

operation start-up procedure and maintenance requirements to inspect the final 

installation and supervise field testing of the installation. 

3. Training – 2 visits of 1 day per visit. The manufacturer’s representative shall have 

complete knowledge of the operational and maintenance requirements of the 

system. The manufacturer’s representative shall instruct the Owner’s personnel in 

the proper operation of the equipment and troubleshooting. 

4. A minimum of three (3) individual trips in total shall be required by the 

manufacturer’s representative for the services mentioned above. 

D. Unless otherwise authorized by the Engineer, the manufacturer’s representative shall be 

a direct employee of the equipment manufacturer, with at least three (3) years’ 

experience in the installation, testing and startup of equipment of the type provided 

under this Specification. The manufacturer’s sales and marketing personnel will not be 

accepted as manufacturer’s representatives. 

E. Reports: The Contractor shall submit a report from the manufacturer for each visit to the 

Site of the manufacturer’s representative. The report shall provide complete information 

regarding the visit, including, but not limited to, dates, times, subject equipment, tasks 

performed, persons contacted, problems corrected, test results, training provided, and 

other pertinent information. 

1.07 QUALITY ASSURANCE AND QUALIFICATIONS 

A. Manufacturer’s Qualifications 

1. The Contractor shall provide evidence to the Engineer that the manufacturer has a 

minimum of five (5) years’ experience, within the last seven (7) years, in the 

production of substantially similar equipment, and shall show evidence of 

satisfactory service in at least ten (10) installations. 
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B. In addition to the requirements for the approval of materials and manufacturers 

specified, the following provisions shall pertain to the work under this Specification: 

1. The Contractor shall require that the manufacturer of the air compressors be 

responsible for the integration and compatibility of all equipment components 

provided under this Specification. Complete compressed air system shall be 

assembled and fitted together on the manufacturer’s premises as part of the shop 

tests required under this Specification. 

1.08 DELIVERY, STORAGE, HANDLING AND PROTECTION 

A. Equipment shall be stored and protected in accordance with the manufacturer’s 

recommendations. 

B. The Contractor shall provide corrosion-resistant nameplates, securely affixed in a 

conspicuous place, on each item of equipment. Nameplates shall bear the 

manufacturer’s name or trademark and such other information as is specified or deemed 

necessary by the manufacturer to complete the identification. Nameplate numbering 

shall be as specified or shown on the Contract Drawings. The Engineer may change or 

supplement such numbering at the time of or at any time before the approval of working 

drawings. 

PART 2 – PRODUCTS 

2.01 ACCEPTABLE MANUFACTURERS 

A. The equipment covered by these specifications is intended to be standard equipment of 

proven performance as manufactured by reputable concerns. 

B. Compressed air system shall be manufactured by Atlas Copco, Inc., Gardner Denver, 

Quincy Compressor, or approved equal. 

2.02 AIR COMPRESSORS 

A. The compressed air supply system shall supply oil-free compressed air using two (2) 

compressed air supply systems (one duty, one standby) each sized for all dissolved air 

flotation recycle flow as detailed below. 

B. The compressors shall be oil-free, air-cooled, rotary screw type compressors. The 

compressors shall be provided with equipment to allow lead-lag operation. Each 

compressor shall supply air to a vertical ASME stamped air receiver complete with 

pressure gauge, isolation valve and automatic drain valve. There shall be no lubricants 

in the compression chamber. 

C. Each compressed air supply system shall be capable of delivering 210 SCFM at a full-

load discharge pressure of 125 PSIG. The compressors shall be capable of delivering 

the rated capacity at worst-case ambient temperatures of 55 and 104 degrees 
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Fahrenheit. The capacity of the compressors shall be measured in accordance with 

CAGI-PNEUROP Test Code PN2CPTC2 at the full working load of 125 PSIG. The 

compressors shall be capable of continuous, 24-hour per day, full-flow operation at the 

rated capacity and discharge pressure. 

D. Each of the compressor packages shall include the following: drive motor, cooling 

system, inlet air filter, load, moisture separators, safety valves and devices, compressed 

air discharge check valve, instrumentation, sound dampening enclosure, common base 

frame with forklift slots, and necessary particulate and coalescing filters. Each of the 

compressors shall also include an integral local control panel (LCP). 

E. Rotors: 

1. The air compressor shall be of the rotary screw type. The compressors shall be 

designed for minimal internal leakage and maximum compressor efficiency. The 

rotors shall be manufactured from SUS 420 stainless steel. The rotors shall be 

corrosion-resistant. Rotors coating shall be M0S2 for sealing clearances. 

2. Rotor housings (compression chamber) shall be made of close-grain, high-quality 

cast iron conforming to ASTM A48. The rotors shall be dynamically balanced for 

vibration-free operation. The housing shall be air-cooled. 

F. Timing Gears: 

1. Timing gears shall be fitted on the rotor shaft to maintain the rotors in correct 

position relative to each other for precise rotor to rotor clearance. Timing gears 

shall have straight cut gear teeth to prevent any axial thrust and shall be designed 

to absorb no more than 10% of input power under full load. 

G. Gear Box: 

1. The air compressor rotors shall be driven by the motor using a gearbox assembly. 

The gearbox assembly shall employ AGMA Class 11 gears. The gear housing 

shall be completely sealed against atmospheric contaminants. Optimizing gears 

shall be an integral part of the compressor unit and include the main drive shaft 

and bull gear. The bull gear and pinion gears shall have straight cut gear teeth so 

that no axial thrusts are created. It shall be supported by its own bearings and 

connected to the driver by a flexible coupling. The gear life shall be at least 

100,000 hours. 

H. Bearings: 

1. The bearings shall be anti-friction type bearings. Radial loads on the drive end 

shall be carried by straight roller bearings. Axial loads on the timing gear end shall 

be carried by two sets of angular contact ball bearings. The minimum L-10 bearing 

life rating for bearings shall not be less than 100,000 hours. 
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90398-004/February 2024 46 43 63.13-8  DAF Compressed Air System 

2. The area around the bearings shall be free of any obstruction to the free flow of 

lubricant. Pockets or reservoirs where lubricant might collect in the bearing area 

shall have a magnetic drain plug to trap metallic contamination. This drain plug 

shall be accessible to allow the regular cleaning of pockets or reservoirs in the 

bearing area. 

I. Seals: 

1. The seals shall be restrictive ring type, self-adjusting and centering and 

constructed of stainless steel guided in steel rings. The oil seal shall be threaded 

screw seal, which creates an air circulation through the thread toward the 

bearings. The oil and air seal chambers shall be vented to atmosphere to prevent 

any possible contamination of the compressed air stream. 

J. Lubrication System 

1. An oil lubrication system shall be provided for lubricating the bearings and gears. 

The lubrication oil shall be contained in an integral sump. The system shall consist 

of an oil pump, oil bypass regulation system, spin-on cartridge type lube oil filter 

and necessary piping. A separate direct-driven gear type oil pump shall be 

provided to ensure positive lubrication at start-up when gear and bearing loads are 

at their peak. A gear case breather that separates oil from the oil mist within the 

gear casing or an oil demister. The pump shall be driven by a 460V, 3 phase, 60 

Hz flanged TEFC motor. 

2. The lubricant used in this compressor shall be synthetic specifically designed for 

compressor use. It shall meet FDA CFR 178.3570 specifications for food-grade 

lubricants. The lubricant shall contain no chemical substances that would require 

its disposal to be treated as hazardous waste according to the appropriate laws in 

effect at the time of sale. Used lubricant shall be suitable for recycling along with 

other waste petroleum oil. 

3. The use of flexible hoses, black pipe and plastic control lines will not be 

acceptable. The lubrication system piping and all control lines shall be made of 

stainless steel or copper. Adjustable minimum pressure valve and check valve are 

to be installed in the air discharge piping. System component fittings (for 

connection to lubrication and control lines) shall be corrosion-resistant rigid copper 

tubing. Interconnecting piping between the compressors and appurtenances shall 

be furnished and installed by the Contractor. 

K. The drive motors shall conform to the requirements of Section 26 05 60 – Low-Voltage 

Electric Motors. The motors shall be horizontal, TEFC, maximum of 75 HP, Class F, 

3,600 RPM, rated for 480V, 3 phase, 60 Hz with a service factor of 1.15. There shall be 

two stand-alone units comprising the total compressed air system. The motors shall start 

unloaded at all times and shall instantly unload coming to a rest unloaded when the 

compressor is shut down. The maximum horsepower requirement shall not exceed the 
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nameplate motor horsepower by more than 10%. The drive motor bearings shall have a 

minimum life of 30,000 hours. 

L. Provide an aftercooler. The aftercooler shall be of the air-cooled type, capable of cooling 

the compressed air to within 16 degrees of the ambient air temperature and furnished 

with an automatic condensate trap. 

M. An intake air filter shall be provided on each compressor. The filter shall be of the 

replaceable dry type, capable of removing at least 99% of particulates with a mean 

diameter of 5 micron or larger. The element shall not shed fibers in the air being filtered. 

N. The sound dampening enclosure shall enclose the entire compressor package. The 

enclosure shall be equipped with removable doors to enable easy and convenient 

access for maintenance. The compressor and the sound dampening enclosure shall be 

designed such that the noise level from the compressor package does not exceed 76 

dBA at a distance of three feet. 

O. The common base frame shall support all components of the air compression system. 

The frame shall be made of steel and shall be equipped with forklift access holes for 

easy transport of the package. 

P. Pressure transmitters shall be furnished and installed by the manufacturer under this 

Specification on the air receivers specified herein below. These pressure transmitters 

shall conform to the requirements of Division 40 – Process Interconnections. 

Q. Each of the compressors shall be equipped with the following integral instrumentation: 

1. Compressed air discharge pressure gauges. 

2. Compressed air discharge pressure transmitter. 

3. Compressed air discharge temperature gauges. 

4. Compressed air discharge temperature transmitter. 

2.03 AIR COMPRESSOR CONTROLS 

A. Each air compression system shall be provided with an integral local control panel (LCP) 

that shall include all equipment needed to operate the system (both locally and 

remotely). 

1. The LCP shall conform to the requirements specified herein and in Division 40 – 

Process Interconnections. The LCP enclosure shall be rated NEMA 12. 

2. All electrical and electro-mechanical equipment provided under this Section 

(including, but not limited to, motors, instrumentation and controls) shall be 

connected to the LCP and shall be powered, controlled and monitored, as 

applicable, by the LCP. 
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3. The LCP shall include complete motor control equipment, conforming to the 

requirements of Division 40 – Process Interconnections, including, but not limited 

to: combination breaker – NEMA rated starters, control transformers, motor current 

and thermal overload protection systems, circuit breakers, pilot lights, 3 phase 

monitor relay, terminal strips, and grounding. Direct on-line motor starter shall be 

provided for the compressor drive motors. A large mushroom-type emergency stop 

button shall be provided. 

4. The LCP shall be factory-wired (both internally and with respect to all equipment 

connected to the LCP). The complete panel shall be UL 508 listed. 

5. The LCP control strategy shall be as follows: 

a. The system shall be shut down and re-started as needed to keep the 

compressed air discharge pressure between a minimum setpoint value and 

a maximum setpoint value. Both values shall be adjustable at the LCP 

operator interface terminal. Initial setpoint values shall be 110 PSIG 

(minimum) and 115 PSIG (maximum). The LCP shall activate the unloading 

valve to protect the compressor drive motor from surges. The LCP shall 

coordinate the operation of the load and unload valves. 

b. The air compression system shall be equipped to start against an existing 

line pressure. When the maximum setpoint value for the compressed air 

discharge pressure is reached, the inlet valve shall close and the 

compressor shall run in an unloaded condition. An adjustable timer shall be 

provided in the LCP to shut down the compressor if it runs in the unloaded 

condition for a predetermined length of time. The system shall automatically 

restart when the compressed air discharge pressure falls to the minimum 

setpoint value. 

6. The LCP shall be equipped with the safety features, functions and interlocks 

specified herein and recommended by the manufacturer. 

a. Control interlocks shall include at a minimum: 

1) High compressed air discharge pressure shutdown provided with time 

delay relay. 

2) High compressed air temperature shutdown. 

3) Motor overload shutdowns (for compressor and cooling fan). 

4) Main starter failure. 

5) Emergency stop button shutdown. 

b. Safety features, functions and interlocks shall be in effect regardless of the 

LCP settings. 
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c. The LCP shall provide detection of malfunctions and shall shut down the 

compressor as needed to protect the air compression system. LCP controls 

shall prevent operation of the compressor when the controls are defective, 

failed or de-energized. 

d. Depression of the emergency stop button shall shut down the air 

compression system regardless of the settings of either the “local/remote” or 

“manual/off/auto” selector switches. The emergency shutdown procedure 

shall be as recommended by the manufacturer. 

7. The LCP shall be equipped with the following displays on the operator interface 

terminal: 

a. Compressed air discharge pressure. 

b. Compressed air discharge temperature. 

c. Minimum and maximum compressed air discharge pressures entered at the 

LCP operator interface terminal. 

d. Selector switch indication (local/remote). 

e. Selector switch indication (manual/off/auto). 

f. Status indications (off/running loaded). 

g. Hour count of total running time. 

8. The LCP shall be equipped with a critical alarm annunciator panel and with a 

buzzer that shall activate upon the occurrence of a critical alarm. A buzzer cancel 

switch shall also be provided. Critical alarms shall be provided for all system 

shutdowns, including the following events: 

a. High compressed air discharge pressure shutdown. 

b. Motor overload shutdown. 

c. Emergency stop button shutdown. 

d. Inlet filter low suction pressure shutdown. 

e. Other system shutdowns, as recommended by the manufacturer. 

9. Warning indications shall be displayed on the LCP’s OIT. Warning indications shall 

be provided for the following events: 

a. High compressed air discharge pressure. 
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b. High compressed air temperature. 

c. Service requirements (as recommended by manufacturer). 

10. The LCP shall be provided with the following dry contacts for external use: 

a. Compressor status. 

b. Compressor fail. 

c. Temperature and pressure alarms. 

2.04 AIR RECEIVERS 

A. Two (2) air receivers provided under this Section shall be vertical ASME stamped steel 

tank mounted on a steel base, with a capacity of 660 US gallons. 

B. The air receivers shall be designed and fabricated in accordance with Section VIII of the 

ASME Boiler and Pressure Vessel Code, and shall be UL-approved. The receivers shall 

be suitable for a working pressure of 150 PSIG. 

C. Each air receiver shall be provided with the following equipment under this Section: 

1. Integral pressure safety relief valve, rated to 110% of the maximum system 

pressure, and capable of relieving the net delivery of both compressors. The valve 

shall conform to the requirements specified in Section 40 05 57 – Valve Operators 

and Electric Valve Actuators, but shall be furnished and installed under this 

Section. 

2. Automatic, electronic drain valve and assembly. Unit shall be self-actuating 

requiring only a 115V power supply. Power supply shall be via the plant’s central 

electrical system. Unit shall employ a stainless steel float to trip a relay that opens 

and closes the drain valve. Assemblies employing a timed release may be used, 

provided the drain duration time and frequency are easily adjustable. 

3. Manual drain valve and assembly. 

D. Each receiver shall be equipped with a 0-200 PSIG pressure gauge. This pressure 

gauge shall be provided by the manufacturer in accordance with Division 40 – Process 

Interconnections. The receivers shall be manufactured with the necessary connections 

for these gauges. 

E. Each receiver shall be equipped with a pressure switch and pressure transmitter as 

shown on the Contract Drawings. The switches and pressure transmitters shall be in 

accordance with Division 40 – Process Interconnections. The receivers shall be 

manufactured with the necessary connections for these instruments. 
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2.05 PARTICULATE FILTERS 

A. Two (2) particulate filters shall be provided in parallel air feed lines. 

B. Each filter shall be of the replaceable cartridge type and shall be designed for an air flow 

rate of 210 SCFM at a pressure of 125 PSIG. The filters shall be capable of removing 

particles to 1 micron and 99.9% efficiency at the design flow rate and pressure. The 

filters shall be suitable for oil-free condensate. 

C. The unit shall employ a stainless steel float that rises when condensate has collected. 

The rising and lowering action of the float shall allow accumulated condensate to be 

drain from the filter. Drain assemblies employing a timed release may be used, provided 

the drain duration time and frequency are easily adjustable. 

D. A differential pressure switch and two pressure gauges, capable of reading pressure 

from 0 to 150 PSIG, shall be provided across each of the two sets of particulate and 

coalescing filters as shown on the Contract Drawings. These differential pressure 

switches and pressure gauges shall conform to the requirements specified in Division 40 

– Process Interconnections. 

2.06 COALESCING FILTERS 

A. Two (2) coalescing filters shall be provided in parallel air feed lines. 

B. Each filter shall be of the replaceable cartridge type and shall be designed for an air flow 

rate of 210 SCFM at a pressure of 125 PSIG. The filter shall be capable of removing 

particles to 0.01 micron and 99.9% efficiency at the design flow rate and pressure. 

C. The unit shall employ a stainless steel float that rises when condensate has collected. 

The rising and lowering action of the float shall allow accumulated condensate to be 

drain from the filter. 

2.07 SPARE PARTS, SPECIAL TOOLS AND SUPPLIES 

A. The Contractor shall provide spare parts for the equipment provided under this Section 

as specified herein. The spare parts to be provided shall include: 

1. Four (4) compressor air filters. 

2. One (1) filter cartridge for the particulate filters. 

3. One (1) filter cartridge for the coalescing filters. 

4. Two (2) complete sets of seals, gaskets and O-rings. 

5. Spare parts for the instrumentation provided under this Section shall be in 

accordance with Division 40 – Process Interconnections. 
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6. Spare parts recommended by the equipment manufacturer for two (2) years of 

normal equipment operation (but not including spare parts already listed above). 

B. These spare parts shall not be used for making good any damaged/replaced parts 

during the installation, field testing start up or warranty periods. 

C. The Contractor shall provide such special tools and appliances as may be needed to 

test, place or replace the components furnished under this Specification. 

PART 3 – EXECUTION 

3.01 INSTALLATION 

A. Installation of equipment and materials provided under this Section shall be in 

accordance with the manufacturer’s recommendations and the approved working 

drawings. 

B. Type 316 stainless steel anchor bolts, nuts, washers, and related hardware shall be 

included in the supply of the equipment provided under this Section and shall be 

installed by the Contractor in accordance with the equipment manufacturer’s 

instructions. 

3.02 FIELD TESTING AND ADJUSTMENTS 

A. Preliminary and final field tests shall be performed by a manufacturer’s representative for 

all equipment provided under this Section. 

1. Field tests for motor shall be performed as specified in Section 26 05 60 – Low-

Voltage Electric Motors. 

2. Field tests for instrumentation and controls shall be performed as specified in 

Division 40 – Process Interconnections. 

B. Additional requirements for the preliminary field testing of the equipment provided under 

this Section are as follows: 

1. The compressors, receivers, and air filters shall be tested as a system. The 

system shall demonstrate 48 hours of trouble-free operation after which all 

protective devices shall be tripped individually to verify proper response by all 

system components. 

3.03 CLEANING 

A. Prior to acceptance of the work of this Section, thoroughly clean all installed materials, 

equipment and related areas. 
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END OF SECTION
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SECTION 46 43 63.23 

DISSOLVED AIR FLOTATION (DAF) AIR SATURATION TOWERS 

PART 1 – GENERAL 

1.01 THE REQUIREMENT 

A. The Contractor shall furnish, shop test, install, paint, adjust, field test and place into 

satisfactory operation two (2) air saturation towers with internal packing material and 

accessories as shown on the Contract Drawings and specified herein. 

B. The equipment shall be furnished complete with all accessories, tank internals, spare 

parts, base attachments, mountings, anchor bolts and other appurtenances as specified 

or as may be required for a complete installation. 

C. The air saturation towers shall be supplied as specified and shown in the Contract 

Drawings. The saturators herein specified and depicted in the Contract Drawings are 

designed to saturate the inlet water with air when operating under all design 

temperatures, pressures and flow rates. 

1.02 RELATED SECTIONS 

A. Division 03 – Concrete 

B. Division 05 – Metals 

C. Section 05 13 00 – Stainless Steel 

D. Section 09 90 00 – Painting  

A. Section 26 05 00 – Basic Electrical Requirements  

B. Division 40 – Process Interconnections 

1.03 REFERENCES 

A. ASME Boiler and Pressure Vessel Code 

1.04 SUBMITTALS 

A. The Contractor shall submit working drawings, shop drawings, and material 

specifications for the approval of the Engineer. 

B. Working drawings shall include, but not be limited to the following: 

1. Equipment specifications and data sheets identifying all materials used and 

methods of fabrication. 
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2. Complete assembly, layout, installation and foundation drawings with clearly 

marked dimensions, inlet and outlet sizes and elevations, anchor bolt and grouting 

requirements. 

3. Weights of all components, assembled weight of the units and approximate total 

shipping weight. 

4. Example equipment nameplate data sheet. 

5. Certificates of compliance with ASME Code for pressure vessels in accordance 

with Article 3.04 of this Section. 

6. NSF/ANSI 61 certification for internal painting systems and packing media. 

7. Interior and exterior coating systems. 

C. Operation and maintenance manuals shall conform to the requirements set forth in the 

Contract Documents. 

D. List of Spare Parts, Special Tools and Supplies 

1. Spare parts lists shall indicate sizes, quantities, and part numbers of the items to 

be furnished. Terms such as “1 lot of packing material” shall not be acceptable. 

E. Reports of Certified Shop Tests 

1. The reports of certified shop tests shall be submitted as specified herein. Prior 

notification of shop tests shall be submitted for all equipment and shall include, but 

not be limited to, a description of the proposed testing facilities and procedures. 

F. Reports of Field Tests 

1. Reports of field tests shall be submitted as specified herein. 

G. Reports of Manufacturer/Supplier’s Representative Site Visits 

1. Reports of manufacturer/supplier’s site visits shall be submitted as specified 

herein. 

H. Color charts shall be submitted, as specified herein. 

I. Other applicable submittals, as required elsewhere in the Contract Documents. 

1.05 MANUFACTURER’S REPRESENTATIVE 

A. Qualified engineers of the manufacturer shall instruct and supervise the installation, and 

check the completed installation. Manufacturer’s field engineers shall also be available, 
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without extra cost to the Owner, throughout the warranty period of the equipment to 

instruct and supervise the installer. 

B. The Contractor shall provide the services of a qualified manufacturer’s representative to 

assist in the installation of the equipment, check the installation before the equipment is 

placed into operation, assist in the performance of field tests, assist in the start-up of the 

equipment, and train the plant operations and maintenance staff in the care, operation, 

and maintenance of the equipment.  

C. Unless otherwise authorized by the Engineer, the manufacturer’s representative shall be 

a direct employee of the equipment manufacturer, with at least three (3) years of 

experience in the installation, testing and startup of equipment of the type provided 

under this Specification. The manufacturer’s sales and marketing personnel will not be 

accepted as manufacturer’s representatives. 

D. Reports: The Contractor shall submit a report from the manufacturer for each visit to the 

Site of the manufacturer’s representative. The report shall provide complete information 

regarding the visit, including, but not limited to, dates, times, subject equipment, tasks 

performed, persons contacted, problems corrected, test results, training provided, and 

other pertinent information. 

1.06 QUALITY ASSURANCE AND QUALIFICATIONS 

A. Manufacturer’s Qualifications 

1. The Contractor shall provide evidence to the Engineer that the manufacturer has a 

minimum of five (5) years of experience, within the last seven (7) years, in the 

production of substantially similar equipment, and shall show evidence of 

satisfactory service in at least ten (10) installations. 

B. Reference Standards 

1. Comply with applicable provisions and recommendations of the following, except 

as otherwise shown or specified: 

a. ANSI, American National Standard Institute 

b. ASME Boiler and Pressure Vessel Code 

c. NSF 61 

C. Welding of the vessel and internals shall be performed by welders qualified in 

accordance with the most recent version of the ASME Boiler and Pressure Vessel Code, 

Section IX, Welding and Brazing Qualifications. 
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1.07 DELIVERY, STORAGE, HANDLING AND PROTECTION 

A. Equipment shall be stored and protected in accordance with the manufacturer’s 

recommendations. 

B. Saturator tanks and accessories shall be stored and protected in accordance with the 

manufacturer’s recommendations. 

C. Tanks shall be completely drained prior to shipment. 

D. Each unit of equipment shall have a corrosion-resistant tag or nameplate, securely 

affixed in a conspicuous place identifying manufacturer’s name or trademark and such 

other information as the manufacturer may consider necessary, or as specified, to 

complete identification. 

PART 2 – PRODUCTS 

2.01 ACCEPTABLE MANUFACTURERS 

A. The saturator shall be as manufactured by Water Engineering Group – Refinite Division; 

Roberts Filter Group of Coatesville, PA; Steel-Pro Incorporated of Rockland, ME, or 

approved equal. 

B. The equipment covered by these specifications is intended to be equipment of proven 

performance as manufactured by reputable concerns. 

C. Equipment shall be designed, constructed and installed in accordance with the best 

practices of the trade, and shall operate satisfactorily when installed as shown on the 

Contract Drawings. 

D. To ensure that all the equipment is properly coordinated and will function in accordance 

with the intent of these specifications, the Contractor shall obtain all the equipment 

specified herein from the saturator manufacturer in whom shall be vested unit 

responsibility for the proper function of the saturator and internal packing as shown and 

specified. However, the Contractor shall retain ultimate responsibility under this contract 

for equipment coordination, installation, operation and guarantee. 

E. Internal packing shall be as manufactured by Jaeger, Inc. or approved equal. 

2.02 GENERAL 

A. The two (2) air saturators including internal packing and accessories shall be supplied by 

the saturator manufacturer as shown on the Contract Drawings and specified herein. 

The saturator tanks are to be used to saturate a pumped recycle stream with 

compressed air added at a pressure between 70 and 95 PSI. A two-piece collector 

system shall be provided in the bottom of the saturator to retain the packing material in 

the saturator and evenly collect the saturated water. The collector system is to be made 

La
st

 M
od

ifi
ed

: 0
2/

28
/2

02
4 

at
 1

0:
41

A
M

 E
S

T



 

90398-004/February 2024 46 43 63.23-5  DAF Air Saturation Towers 

of Type 316L stainless steel and shall be provided in sections to allow for installation and 

removal through the access manway. The liquid level shall be maintained at the 

specified level in the saturator using a liquid level transmitter installed in a transmitter 

housing mounted on the side of the saturator. The liquid level shall be shown by a 

magnetic level indicator mounted in the same housing as the liquid level transmitter on 

the side of the saturator. 

2.03 SATURATOR TANKS 

A. Two (2) (one duty, one standby) saturation tanks shall be provided. The tanks shall be 

10 feet in diameter by approximately 18’ 3” high as shown on the Contract Drawings. 

The material of construction shall be ASTM A36 carbon steel. The tanks shall be 

designed and constructed in accordance with the ASME Boiler and Pressure Vessel 

Code for a maximum working pressure of 150 PSIG pressure. All pressure retaining 

parts shall be constructed of pressure vessel quality materials. The tower shells shall 

have an internal and external coating as specified herein. 

B. The tanks shall be vertical and furnished with four (4) steel support legs. One (1) 

pressure relief valve, one (1) flanged manway with davit (for installation and removal of 

tower internals), one (1) flanged and hinged manway large enough to allow installation of 

packing material, and four (4) lifting lugs as shown on the Contract Drawings. Legs 

welded to the vertical side of the vessel shall not be permitted. The saturators shall be 

completely self-supporting when anchored to the concrete base. The saturators shall be 

rolled, welded and reinforced as per the ASME Boiler and Pressure Vessel Code. All 

welds shall be continuous. Anchor bolts shall be Type 316 stainless steel. 

C. The following tank connections shall be provided: one (1) flanged air inlet nozzle, one (1) 

flanged water inlet nozzle, one (1) flanged water outlet nozzle, one (1) flanged drain 

coupling with stainless steel ball valve, one (1) flanged nozzle for pressure gauge, two 

(2) flanged nozzles for level transmitter connections, and one (1) flanged relief valve 

connection as shown on the Contract Drawings. All flanges shall be 150 pound ANSI. 

Flanged pressure ratings shall in no event be less than the closed valve head of the DAF 

recycle pumps. 

D. No penetrations of the vessels shall coincide with vertical or horizontal welds. No vertical 

welds shall coincide. Penetrations shall be a minimum of 4 inches from welds. All welds 

shall be continuous. No welding is to be allowed to the vessel after the vessel has been 

coated internally or externally. Any pipe or equipment support brackets required shall be 

affixed before the saturator is coated. 

E. Liquid level in the tank shall be maintained by a magnetic level control mounted to the 

side of the tank. Level transmitters shall be provided in accordance with Division 40 – 

Process Interconnections. The Contractor shall coordinate the flange nozzle locations 

and the overall tube length, indication length and span (dimension between side flanges) 

with the saturator and gauge manufacturers. 
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2.04 SURFACE PREPARATION AND COATING SYSTEMS 

A. Surface Preparation: 

1. The interior of the tower shell shall be prepared in accordance with SSPC-SP10 

Near White Metal Blast Cleaning. 

2. The exterior of the tower shell shall be prepared in accordance with SSPC-SP6 

Commercial Blast Cleaning. 

B. Coating Systems: 

1. The interior of the tower is to be shot blast, coated with non-taint, non-toxic 

NSF/ANSI 61 and NSF/ANSI-600 approved epoxy painting system. The interior of 

the tower shall be tested for holidays after painting and following the installation of 

tank internals to ensure the integrity of the epoxy coating. Painting system and 

holiday testing shall be in accordance with Section 09 90 00 – Painting. 

2. The exterior of the tower is to be shop primed and finished painted in accordance 

with Section 09 90 00 – Painting. 

3. The color of paint shall be selected by the Engineer. For each color, provide four 

pints of additional paint for field touch-up of damaged finishes to the satisfaction of 

the Engineer. 

2.05 TANK INTERNALS 

A. High efficiency packing shall be provided to yield an operating packing depth shown on 

the Contract Drawings. The packing shall be 3-1/2 inch in diameter and made of 

polypropylene material. The packing shall have a surface area of 38 square feet per 

cubic foot and 95% void space and shall be NSF/ANSI 61 certified. Packing shall be Tri-

Packs by Jaeger. There shall be no molding flash on the packing moldings. 

B. An inlet distributor as shown on the Contract Drawings shall be provided to uniformly 

distribute the inlet water flow over the surface of the packing and allow easy passage of 

the air stream. The distributor shall be constructed in accordance with the Contract 

Drawings such that it is capable of handling a water flow range of 833 to 5,738 GPM. All 

components of the inlet distributor shall be constructed of Type 316L stainless steel 

(except for the brackets, which shall be epoxy-coated carbon steel). The distributor shall 

be supported to achieve a deflection of no more than 0.1 inches and shall be level with 

respect to the support base. The distributor shall be designed to allow installation and 

removal through the access manways. The structural design shall conform to the 

standards of AISC. Spray nozzles, tray or trough distributors will not be acceptable 

alternatives. 

C. A two-piece collector system as shown on the Contract Drawings shall be provided to 

retain the packing material in the tank and evenly collect the saturated water. The 
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collector system is to be made of Type 316L stainless steel and shall be provided in 

sections to allow for installation and removal through the access manway. 

2.06 TANK ACCESSORIES 

A. Fasteners 

1. All fasteners used to bolt the tower shell, piping, internals and accessories shall be 

Type 316L stainless steel. 

2. It is the responsibility of the saturator fabricator to supply the size (diameter) and 

number of bolts which will safely transmit the operational and environmental loads 

from the packed column to the concrete pad. 

B. Gasketing 

1. All flanged tower connections shall be gasketed with EPDM or Buna-N. All flanged 

piping connections shall be gasketed with EPDM or Buna-N. All threaded piping 

connections shall be sealed as required. 

C. Witch Hat Strainer 

1. A witch hat strainer shall be provided as shown on the Contract Drawings and 

made of Type 316 stainless steel. The strainer shall have 1 mm openings, with the 

total of all openings being at least equivalent to the cross sectional area of the 

pipe. 

D. Pressure Safety Relief Valve   

1. A pressure safety relief valve shall be furnished by the tank manufacturer and be 

as follows:   

a. Safety relief valve shall be in accordance with ASME Section VIII, Division 1 

and shall be approved by the National Board of Boiler and Pressure Vessel 

Inspectors.   

b. Safety relief valve shall be installed on the top of the tank.   

c. Safety relief valve shall protect against over-pressurization and shall be set 

at the maximum working pressure of 150 PSIG pressure. 

2.07 SPARE PARTS, SPECIAL TOOLS AND SUPPLIES 

A. Furnish all special tools necessary to disassemble, service, repair and adjust the 

equipment. 

B. One (1) spare gasket for each flange shall be furnished as spare parts. 
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C. Ten percent (10%) additional packing shall be provided. 

D. Parts shall be completely identified with a numerical system to facilitate parts inventory 

control and stocking. Each part shall be properly identified by a separate number. Those 

parts which are identical for more than one size, shall have the same parts number. 

Spare parts shall be packed in individual, suitable containers clearly labeled with the part 

number, name, quantity, and the pump for which they are intended. 

E. These spare parts shall not be used for making good any damaged/replaced parts 

during the installation, field testing start up or warranty periods. 

F. The Contractor shall provide such special tools and appliances as may be needed to 

test, place or replace the equipment furnished under this Specification. 

PART 3 – EXECUTION 

3.01 INSPECTION AND TESTING 

A. Before saturation equipment is shipped, shop tests shall be made by the manufacturer 

and shall be submitted as specified. 

B. Reports of shop tests shall be submitted prior to shipment. The Contractor shall submit 

information which fully describes the manufacturer’s testing facilities. In case of failure of 

any unit to meet the test requirements, the manufacturer shall make such alterations as 

are necessary, and the tests shall be repeated without additional costs to the Owner until 

the equipment is satisfactory. 

C. No equipment shall be shipped to the site until the Engineer approves, in writing, that 

shop test reports are acceptable. The running tests shall consist of operation of 

saturation tank and appurtenances for proper balance of equipment, and all other 

requirements as specified under this Section. 

3.02 TANK PRESSURE AND SHOP TESTING 

A. The packed tower shell shall be pressure tested in accordance with the ASME Code for 

unfired pressure vessels, latest version. 

B. Certified copies of the test results shall be furnished to the Engineer. These reports shall 

include the testing pressure, time duration of tests, and description of methods to correct 

tank imperfections. 

3.03 FIELD TESTING 

A. A four-hour hydrostatic field test in which the packed tower is completely filled with water 

shall be performed. 
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90398-004/February 2024 46 43 63.23-9  DAF Air Saturation Towers 

3.04 INSTALLATION 

A. The Contractor shall provide all field labor and equipment for the installation of the 

towers.  

B. Installation shall be in strict accordance with the respective manufacturer’s instructions 

and recommendations. 

C. Anchor bolts shall be stainless steel and shall be set by the Contractor in accordance 

with the manufacturer’s recommendations and approved shop drawings. A template 

shall be delivered to the Contractor by the manufacturer to ensure accurate setting of the 

anchor bolts. 

3.05 CLEANING 

A. Prior to acceptance of the work of this Section, thoroughly clean all install materials, 

equipment, and related areas. 

END OF SECTION
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SECTION 46 43 63.33 

DISSOLVED AIR FLOTATION (DAF) RECYCLE INJECTION NOZZLES 

PART 1 – GENERAL 

1.01 THE REQUIREMENT 

A. The Contractor shall provide all labor, materials, equipment and incidentals as shown on 

the Contract Drawings, specified and required to furnish and install the dissolved air 

flotation (DAF) recycle injection nozzles, operational, at each manifold. 

1.02 RELATED SECTIONS 

A. Section 46 43 63 – Dissolved Air Flotation (DAF) Equipment 

1.03 REFERENCES 

A. ASTM F2806 – Standard Specification for Acrylonitrile Butadiene Styrene (ABS) 

1.04 SUBMITTALS 

A. The Contractor shall submit working drawings, shop drawings, and material 

specifications for the approval of the Engineer. 

B. Working drawings shall include, but not be limited to the following: 

1. Product data sheets for make and model. 

2. Complete catalog information, descriptive literature, specifications and 

identification of materials of construction. 

3. Manufacturer’s qualifications. 

4. Confirmation of suitability of the nozzle materials for the application. 

5. Certificates of compliance with AWWA Standards, where applicable. 

6. Spare parts and special tools list. 

7. Nozzle manufacturer(s) certified results of shop testing shall be submitted for all 

nozzles. 

a. Head loss vs. flow for all diameter orifice sizes (LOH/Flow Rate Curves). 

b. Cd values for each of the nozzles. 
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90398-004/February 2024 46 43 63.33-2  DAF Recycle Injection Nozzles 

1) Nozzle orifice diameter shall be confirmed by manufacturer and 

Engineer after submission of Cd values. 

8. Drawings of: 

a. Jet impingement baffle for the nozzles. 

b. Orifice plate for nozzles. 

c. Socket union modifications, if applicable. 

d. Location of diameter labels on orifices. 

C. Operation and maintenance manuals shall conform to the requirements set forth in the 

Contract Documents. 

D. List of Spare Parts, Special Tools and Supplies 

1. Spare parts lists shall indicate sizes, quantities, and part numbers of the items to 

be furnished. Terms such as “1 lot of packing material” shall not be acceptable. 

E. Reports of Certified Shop Tests 

1. Manufacturer shall perform their standard shop tests. 

2. The reports of certified shop tests shall be submitted as specified herein. No 

nozzles shall be shipped from its place of manufacture before the certified shop 

test reports have been approved by the Engineer.  

3. Description of the proposed testing facilities and procedures shall be submitted for 

approval by the Engineer. 

4. Prior notification of shop tests shall be submitted for all equipment and shall be as 

specified; and shall include, but not be limited to, a description of the proposed 

testing facilities and procedures. 

F. Reports of Field Tests 

1. Reports of field tests shall be submitted as specified herein. 

G. Reports of Manufacturer/Supplier’s Representative Site Visits 

1. Reports of manufacturer/supplier’s site visits shall be submitted as specified 

herein. 

H. Samples shall be submitted, as specified herein. 

I. Other applicable submittals, as required elsewhere in the Contract Documents. 
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1.05 MANUFACTURER’S REPRESENTATIVE 

A. Qualified engineers of the manufacturer shall instruct the Contractor on the installation, 

without extra cost to the Owner.  

1.06 QUALITY ASSURANCE AND QUALIFICATIONS 

A. Manufacturer’s Qualifications 

1. The Contractor shall provide evidence to the Engineer that the manufacturer has a 

minimum of three (3) years of experience, within the last seven (7) years, in the 

production of substantially similar nozzle equipment for DAF in water treatment, 

and shall show evidence of satisfactory service in at least ten (10) installations. 

1.07 DELIVERY, STORAGE, HANDLING AND PROTECTION 

A. Equipment shall be stored and protected in accordance with the manufacturer’s 

recommendations. 

B. Nozzles shall be handled carefully. Nozzles which are dropped, dented, cracked or 

otherwise damaged will not be acceptable. 

C. Nozzles shall be packaged, shipped and stored separately in accordance with their 

orifice diameter with the orifice diameter clearly labeled on the shipping container in 

millimeters (mm). 

PART 2 – PRODUCTS 

2.01 ACCEPTABLE MANUFACTURERS 

A. The DAF recycle injection nozzles shall be by Binnies UK Limited (an RSK Company) of 

Redhill, England. 

2.02 NOZZLE REQUIREMENTS 

A. Each nozzle shall consist of a Type 316L stainless steel orifice plate and jet 

impingement baffle, sized and positioned to optimize the production of micro-bubbles. 

The orifice plate and impingement baffle are mounted in an ABS housing assembly that 

seals the orifice with a neoprene O-ring and provides the shroud for optimum bubble 

formation. 

B. All orifice plates shall have an engraving indicating the diameter of the orifice for that 

plate in millimeters (mm). 

C. The nozzles shall be labeled with the diameter of the orifice in that nozzle on the exterior 

of the housing assembly in millimeters (mm). 
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D. Quantities: 

1. The Contractor shall provide the following quantities of nozzles installed: 

 

 

Design 

Pressure 

(psi) 

Flow per 

Nozzle (gpm) 

Estimated 

Orifice 

Diameter (1) 

Number of 

Nozzles 

Installed 

Spare 

Nozzles 

Provided 

Manifold A 70 - 95 5.1 – 5.8 4.7 mm 240 20 

Manifold B 70 - 95 7.7 – 8.7 5.7 mm 240 20 

Manifold C 70 - 95 10.4 – 11.8 6.7 mm 240 20 

(1) Confirmation of orifice diameter shall be submitted per Article 1.04 of this Section. 

E. Testing: 

1. The DAF recycle injection nozzles shall be tested in accordance with the approved 

test procedures per Article 1.04E of this Section. 

2.03 SPARE PARTS, SPECIAL TOOLS AND SUPPLIES 

A. The Contractor shall provide the quantities of spare nozzles as indicated in Article 

2.02.D.1 of this Section. 

B. These spare nozzles shall not be used for making good any damaged/replaced nozzles 

during the installation, field testing start up or warranty periods. 

C. The Contractor shall provide such special tools and appliances as may be needed to 

test, place or replace the nozzles furnished under this Specification. 

PART 3 – EXECUTION 

3.01 INSTALLATION 

A. All nozzles shall be installed in accordance with manufacturer’s instructions. 

B. All nozzles shall be installed so that wrenches may be conveniently turned from tank 

floor without interfering with access, and shall be as approved by the Engineer. 

C. All nozzles shall be installed in the orientation shown on the drawings. The nozzles shall 

be free from distortion and strain caused by misaligned piping, equipment or other 

causes. 

D. The installation of the nozzles shall be performed with a quality assurance protocol and 

shall be witnessed by the Engineer to ensure that the nozzles are installed on the 

appropriate manifold in accordance with the Contract Drawings. 
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3.02 FIELD TESTING AND ADJUSTMENTS 

A. All parts and components shall be adjusted as required to provide correct operation. 

B. A functional field test of a completed DAF recycle injection manifold for each nozzle size 

shall be conducted in the presence of the Engineer to demonstrate that each part and all 

components function together correctly and provide uniform flow along the DAF recycle 

injection manifold. Two flow set points as selected by the Engineer shall be performed 

for each DAF recycle injection manifold with the nozzles both unsubmerged and with 6 

inches of submersion to visually verify flow uniformity. Flow and pressure measurements 

shall be recorded for each manifold and tank configuration to confirm the nozzle design 

parameters. If necessary, programming setpoints shall be revised based on field test 

results and the flow and pressure measured through each manifold.  

END OF SECTIONS
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SECTION 46 43 63.43 

DISSOLVED AIR FLOTATION (DAF) SKIMMERS AND ACCESSORIES 

PART 1 – GENERAL 

1.01 THE REQUIREMENT 

A. The Contractor shall furnish, install, test, paint and place into acceptable operation 

dissolved air flotation (DAF) skimmers and sludge beaches complete with all drives, 

appurtenances, hardware and fasteners for the ten (10) DAF tanks as specified herein, 

as shown on the Contract Drawings and as required for a complete and operating 

system.  

B. The Contractor shall install the following equipment and systems including all drives, 

appurtenances, hardware and fasteners. The list shall not be construed to be complete 

in every detail. It is the Contractor’s responsibility to provide a complete and operating 

system. 

C. The equipment shall be furnished complete with all accessories, special tools, spare 

parts, base attachments, mountings, anchor bolts and other appurtenances as specified 

or as may be required for a satisfactory installation. 

D. All lubricants with potential contact with process water shall be food grade, NSF 61 

certified. 

E. All materials in contact with process water shall be NSF 61 certified. 

F. The DAF skimmers and accessories shall be furnished and installed under this Section 

for the DAF tank dimensions provided in Table 1 and as shown on the Contract 

Drawings. The Manufacturer shall recommend the beach plate angle, top of beach 

elevation and shaft elevations. The highest point of the dewatering beach shall be a 

minimum of 2-inches above the maximum water surface elevation to prevent liquid from 

entering the floated sludge trough when the surface sludge skimmer is not operating. 

Designs involving the submergence of the entire beach will not be accepted. 

Table 1: DAF Tanks 

Number of DAF Tanks 10 

DAF Tank Width 1 25’ 

Approximate DAF Skimmer Length 1, 2 18’ 3” 

Sidewater Depth (Maximum) 16’-6 ⅞” 

Sidewater Depth (Minimum) 16’-2 ½” 
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(1) All dimensions are nominal dimensions. Equipment supplied shall conform to the actual 

dimensions shown on the Contract Drawings. Contractor shall field verify tank dimensions 

prior to ordering equipment. 

(2)  DAF Skimmer length is the approximate distance from the centerline of the skimmer 

headshaft to the idler shaft centerline.  

1.02 RELATED SECTIONS 

A. Section 01 61 00 - Product Requirements and Options 

B. Section 01 77 19 - Closeout Requirements 

C. Division 05 - Metals 

D. Section 09 90 00 – Painting 

A. Section 26 05 00 – Basic Electrical Requirements  

B. Section 26 05 60 - Low-Voltage Electric Motors 

C. Section 26 29 23 - Low-Voltage Variable Frequency Motor Controllers 

D. Section 46 00 00 - Equipment General Provisions 

E. Section 46 43 63 - DAF Equipment 

1.03 REFERENCES 

A. National Electrical Manufacturers Association (NEMA) 

B. American Society for Testing Materials (ASTM) 

C. National Electric Code (NEC) 

D. Institute of Electrical and Electronic Engineers (IEEE) 

E. Anti-Friction Bearing Manufacturers Association (AFBMA) 

F. American National Standards Institute (ANSI) 

G. National Sanitation Foundation (NSF)  

1.04 WARRANTY AND GUARANTEE 

A. Warranty and Guarantee shall be as specified in Section 46 00 00 and Section 01 61 00 

with the exception that the warranty period shall be for two (2) years. 
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1.05 GENERAL INFORMATION 

A. All parts of the mechanism furnished shall be amply designed and constructed for the 

maximum stresses occurring during fabrication, erection and intermittent or continuous 

operation. All structural steel shall conform to “Standard Specifications for Structural 

Steel for Bridges” of the ASTM and Section 05 12 00 – Structural Steel. All stainless 

steel shall conform to Section 05 13 00 – Stainless Steel. 

B. All materials shall be new and both workmanship and materials shall be of the very best 

quality, entirely suitable for the service to which the units are to be subjected and shall 

conform to all applicable sections of these Specifications. All parts of duplicate 

equipment shall be interchangeable without modification. 

1.06 SUBMITTALS 

A. In accordance with the procedures and requirements set forth, the Contractor shall 

obtain from the equipment manufacturer and shall submit the following: 

1. Shop drawings and working drawings. 

2. Operation and maintenance manuals. 

3. Training lesson Plans 

4. Lists of spare parts, lubricants, special tools and supplies. 

5. Reports of certified shop tests. 

6. Reports of field tests. 

7. Evidence of manufacturer’s experience. 

B. Shop drawings and working drawings shall include, but not be limited to the following: 

1. The recommended beach angle, top of beach elevation and shaft elevations.  

2. Design calculations: 

a. Calculations for all sprockets, chain and flights. 

b. Effect of this load and weight of skimmer on the shafts and sprockets, with 

respect to stress and deflections. 

c. Calculation of the deflection of the shaft assembly at the center.  
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d. Stress calculations to be shown to be low enough to prevent fatigue failure. 

Shafts shall achieve a service life in excess of 200,000 hours. A SolidWorks 

FEA analysis is acceptable. 

e. Horsepower calculations for sludge skimmers to be based on peak solids 

loading rate of 61 cubic feet per hour and sludge density of 60 pounds per 

cubic foot. 

f. Motor/gearbox rating calculations to achieve 100,000 hours B10/L10 life of 

bearings and better than that for gears. 

g. Bearing life calculations for skimmer itself to show greater than 100,000 

hours B10 life. 

h. Spragg clutch calculations in support of the prevention of damage to 

skimmer and drive in the event of a physical jam  

3. Equipment specifications and data sheets, with identification of all materials used 

and methods of fabrication. 

4. Complete assembly, layout, installation, and shop drawings, with clearly marked 

dimensions, anchor bolt and grouting requirements, elevations and clearances. 

5. Manufacturer’s delivery, storage and handling requirements. 

6. Manufacturer’s installation instructions and recommendations. 

7. Weights of major component parts, assembled weight of equipment, and total 

shipping weight. 

8. Motor nameplate data as specified in Section - 26 05 60 - Low-Voltage Electric 

Motors. 

9. Example equipment nameplate data sheet. 

10. Interconnecting wiring diagrams 

11. Equipment nameplate data. 

12. List of recommended lubricants. 

a. The manufacturer shall submit a list with a minimum of four (4) 

manufacturers of standard food grade lubricants which meet NSF-61 and 

FDA CFR 178.3570 specifications. If the manufacturer has a preferred 

lubricant for each type required, this shall be indicated. 
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13. Manufacturer shall submit NSF-61 certification for all equipment in contact with 

water.  

C. Operation and maintenance manuals shall conform to the requirements set forth in the 

Contract Documents. 

D. Training Lesson Plans shall conform to the requirements set forth in the Contract 

Documents. 

E. List of Spare Parts, Special Tools and Supplies 

1. Spare parts lists shall indicate sizes, quantities, and part numbers of the items to 

be furnished. Terms such as “1 lot of packing material” shall not be acceptable. 

F. Reports of Certified Shop Tests 

1. Certified shop tests shall be performed for all equipment provided under this 

Specification. 

G. Reports of Field Tests 

1. Reports of field tests shall be submitted as specified herein. 

2. The non-metallic chain test report. 

H. Reports of Manufacturer/Supplier’s Representative Site Visits 

1. Reports of manufacturer/supplier’s site visits shall be submitted as specified 

herein. 

I. Other applicable submittals, as required elsewhere in the Contract Documents. 

J. Contact information for local supplier. 

1.07 MANUFACTURER’S REPRESENTATIVE 

A. Qualified engineers of the manufacturer shall instruct and supervise the installation, and 

check the completed installation. Manufacturer’s field engineers shall also be available, 

without extra cost to the Owner, throughout the warranty period of the equipment to 

instruct and supervise the installer. 

B. The Contractor shall provide the services of a qualified manufacturer’s representative to 

advise in the installation of the equipment, check the installation before the equipment is 

placed into operation, assist in the performance of field tests, assist in the start-up of the 

equipment, and train the plant operations and maintenance staff in the care, operation, 

and maintenance of the equipment.  

La
st

 M
od

ifi
ed

: 0
2/

28
/2

02
4 

at
 1

0:
41

A
M

 E
S

T



   
 

 

90398-004/February 2024 46 43 63.43-6  DAF Skimmers and Accessories 

C. The Contractor shall provide the services of the manufacturer’s representative at such 

times and for such durations of time as are needed to perform the tasks required of the 

representative. At a minimum, the services of the manufacturer’s representative shall be 

provided as indicated herein below. The number of site visits and person-days per visit 

indicated below shall be understood as referring to the total required services for the lot 

of equipment provided under this Specification. 

1. Installation – 2 visits of 1 day per visit. The manufacturer’s representative shall 

meet with the concrete and equipment installers and shall have full knowledge and 

experience in the installation of the type of equipment being installed. 

2. Field Testing and Start-up – 5 visits of 2 days per visit each. The manufacturer’s 

representative shall have complete knowledge of proper operation start-up 

procedure and maintenance requirements to inspect the final installation and 

supervise field testing of the installation. The manufacturer shall inspect and certify 

that the equipment has been installed in compliance with the manufacturer’s 

recommendations. 

3. Training – 1 visits of 1 day per visit. The manufacturer’s representative shall have 

complete knowledge of the operational and maintenance requirements of the 

system. The manufacturer’s representative shall instruct the Owner’s personnel in 

the proper operation and maintenance of the equipment and troubleshooting. 

4. Services after startup – The manufacturer shall re-inspect and certify that the 

equipment has been installed in compliance with the manufacturer’s 

recommendations after a minimum of ninety (90) days of operation.  

D. Unless otherwise authorized by the Engineer, the manufacturer’s representative shall be 

a direct employee of the equipment manufacturer, with at least three (3) years of 

experience in the installation, testing and startup of equipment of the type provided 

under this Specification. The manufacturer’s sales and marketing personnel will not be 

accepted as manufacturer’s representatives. 

E. Reports: The Contractor shall submit a report from the manufacturer for each visit to the 

Site of the manufacturer’s representative. The report shall provide complete information 

regarding the visit, including, but not limited to, dates, times, subject equipment, tasks 

performed, persons contacted, problems corrected, test results, training provided, and 

other pertinent information. 

F. Any additional time required to achieve successful installation and operation shall be at 

the expense of the Contractor. 

G. Each manufacturer shall certify to the Owner in writing that the equipment is fully 

operational and has been installed in compliance with the manufacturer’s 

recommendations. Two (2) certifications shall be provided for each DAF unit. The first 
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certification shall be provided at initial start-up. The second certification shall be provided 

after the manufacturer’s technical representative has inspected the equipment after a 

minimum of ninety (90) days of operation. 

1.08 QUALITY ASSURANCE AND QUALIFICATIONS 

A. Manufacturer’s Qualifications 

1. Manufacturer shall have at least ten (10) years experience in the design, 

fabrication, installation and successful start-up of rectangular clarifier and DAF 

equipment. Within one month after Award of Contract and prior to submission of 

Shop Drawings, the manufacturer shall submit references to demonstrate 

experience. Manufacturer shall submit references for at least ten (10) successful 

installations of comparable size operating for a minimum of ten (10) years.  

References shall include valid current contact names and phone numbers. 

1.09 DELIVERY, STORAGE, HANDLING AND PROTECTION 

A. Equipment shall be stored and protected in accordance with the manufacturer’s 

recommendations. 

B. Each unit of equipment shall have a corrosion-resistant tag or nameplate, securely 

affixed in a conspicuous place on each unit shall give the equipment item number, 

manufacturer’s name or trademark and such other information as the manufacturer may 

consider necessary, or as specified, to complete identification. Nameplate numbering 

shall be as specified or shown on the Contract Drawings. The Engineer may change or 

supplement such numbering at the time of or at any time before the approval of working 

drawings. 

PART 2 – PRODUCTS 

2.01 ACCEPTABLE MANUFACTURERS 

A. The equipment covered by these specifications is intended to be standard equipment of 

proven performance as manufactured by reputable concerns. 

B. Equipment shall be designed, constructed and installed in accordance with the best 

practices of the trade, and shall operate satisfactorily as specified when installed as 

shown on the Contract Drawings. 

C. The components of the skimming equipment shall be provided by the Contractor. The 

Contractor, through the vendor, shall have the responsibility of matching all components 

and providing equipment which functions together as a system. 
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D. Flotation skimming equipment shall be as manufactured by Brentwood (Polychem), FMC 

Engineering, FRC-Sulzer, or equal.  

2.02 GENERAL 

A. Each concrete DAF tank shall be equipped with one (1) chain-and-flight skimmer for 

DAF floated solids removal as shown on the Contract Drawings. The skimmer shall 

scrape the floated solids towards and over a beach and into a concrete floated solids 

collection channel.  

B. All motors shall be controlled by a variable frequency drive designed to operate the 

skimmers over a speed range of 2 to 10 feet per minute. The drive unit shall be 

controlled by timers through the plant control system to provide intermittent or 

continuous operation of the sludge skimmers. The variable frequency controller shall be 

provided under Section 26 29 23 – Low Voltage Variable Frequency Motor Controllers. 

C. The design shall minimize areas where floated solids can collect and accumulate on or 

around the skimmer equipment. All tubing shall be provided with covers to prevent solids 

accumulation within tubing.  

2.03 DAF SKIMMER 

A. Flights  

1. Flights shall be minimum 3-inches by 8-inches nominal size, rectangular in cross 

section. The member shall have a product of the moment of inertia about its minor 

axis (Iyy) and its modulus of elasticity of not less than (E) - (E x Iyy) of 2.47 x 107 

lb-in2. The flights shall be of pultruded isophthalic polyester composite construction 

with an average fiberglass content of between 50 and 70 percent to insure 

member strength and to ensure total encapsulation of the glass fibers to prevent 

wicking. The use of extenders in the resin is prohibited. Maximum water absorption 

shall be no greater than 0.6% at 24-hour exposure at 73 degrees F in accordance 

with ASTM D-570. Horizontal flight deflection shall not exceed 2.0 inches when 

measured at the center of the flight under loaded conditions. 

Or 

Flights shall be 316 stainless steel, 3" x 8" nominal dimension. The flight shall be 

minimum 10 gauge 316 stainless steel.  

2. The flight section shall include a scraper lip on the leading edge of the flight. 

Channel flights, concave indented flights, buoyant flights, lipless flights will not be 

acceptable. Flight designs which retain or recirculate solids will not be acceptable. 

Polypropylene filler blocks shall be furnished to allow the flight to be securely 

bolted to the chain attachment. The blocks shall provide an interference fit with the 
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90398-004/February 2024 46 43 63.43-9  DAF Skimmers and Accessories 

flight to maintain proper positioning during assembly. Flight spacing shall be 

approximately 10 feet. Flights shall be accurately drilled and notched at the factory 

and banded together for shipment. 

3. Each flight shall be provided with two wearing shoes to run on the wear strips and 

on track angles for the return run where required. The wearing shoes shall be 1/2-

inch thick nylon 6-6 with a minimum tensile strength of 11,800 psi and a minimum 

Rockwell Hardness of R116 or 100% virgin U.H.M.W. polyethylene with a 

minimum tensile strength of 7,000 psi and having a Shore “D” hardness of 52-68 

for U.H.M.W. All wearing shoes shall be reversible providing two (2) usable 

wearing surfaces. The wearing shoes shall be 2-inches, minimum, wider than the 

wear strip wearing surfaces. 

4. Attachments for scrapers shall be the full depth of the flight and shall be provided 

with four (4) 3/8-inch diameter Type 316 stainless steel attachment bolts each. 

Wearing shoes shall be located central to the chain attachment to use the same 

attachment bolts and prevent weakening of the flight with additional bolt holes. The 

flights shall occupy the full distance between the walls with minimal clearance.  

5. Side wall wipers made of neoprene rubber shall be provided on a minimum of two 

(2) of the scraper flights, opposite each other to ensure cleaning of the tank walls 

and to prevent buildup of floated solids.      

B. Flight Conveyance Chain 

1. Flight conveyance chains shall be NCS720S non-metallic, with 6-inch pitch links 

manufactured of unfilled acetal or reinforced polyester resin and connected with 

non-metallic pins (reinforced nylon resin or acetal resin). HS370 loop chain shall 

also be allowable. The pins shall be of T-head construction to prevent rotation and 

shall be held in place without the use of cotters. Pins shall provide full dead load 

bearing capacity through the full length of the side bar hubs. The chain shall have 

a minimum working load of 3,100 pounds and a minimum ultimate tensile strength 

of 6,300 pounds. Rigid attachments shall be the full depth of the flight and be 

provided with four (4) 3/8-inch diameter attachment bolts, and shall be of the same 

material as the plain chain lengths.  

Or 

2. Flight conveyance chains shall be 316 stainless steel, with 6-inch 316 stainless 

steel pitch links and connected with stainless steel pins. The pins shall be of T-

head construction to prevent rotation and shall be held in place without the use of 

cotters. Pins shall provide full dead load bearing capacity through the full length of 

the side bar hubs. The chain shall have a minimum working load of 3,100 pounds 

and a minimum ultimate tensile strength of 6,300 pounds. Rigid attachments shall 
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be the full depth of the flight and be provided with four (4) 3/8-inch diameter bolts, 

and shall be 316 stainless steel.  

C. Drive Chain 

1. A chain tightener shall be provided to take up any slack in each drive chain.  

2. Drive chains shall be NH-78 non-metallic and shall consist of 2.609-inch pitch 

links.  

Or 

3. Drive chains shall be 316 stainless steel and shall consist of 2.609 pitch links. 

D. Sprockets 

1. Headshaft sprockets shall be not less than 22.2-inch pitch diameter (23 teeth). 

2. Cornershaft (stub shaft) sprockets shall be not less than 16.61-inch pitch diameter 

(17 teeth). 

3. Driven sprockets shall be not less than 33.25-inch pitch diameter (40 teeth). 

4. Driver sprockets shall be not less than 9.26-inch pitch diameter (11 teeth). 

5. Headshaft sprocket keyways shall be molded or machined into the hub to restrict 

lateral movement of the key and to insure chain alignment. Headshaft sprockets 

shall be keyed firmly to the headshaft. 

6. Sprockets shall be molded totally of cast nylon 6 or polyurethane having a water 

absorption rate not to exceed 1.3% at 24-hour submersion at 73°F in accordance 

with ASTM D-570. The sprockets shall be of split construction or solid hub type 

construction and shall have the double life tooth profile compatible with non-

metallic chain. Headshaft sprockets shall have chain saver rims. Connecting bolts 

and clamping bands, if required, shall be type 316 stainless steel construction. 

7. The drive sprocket shall consist of a polymeric plate section bolted to a stainless 

steel driving hub. The polymeric plate section shall be molded of polyurethane or 

consist of a Type 304 stainless steel hub with sprocket molded of cast nylon 6 with 

bronze bushing. 

8. Aluminum shear pins shall be provided for torque overload protection and to 

transmit torque from the driving hub to the sprocket shear plate separated by a 

polymeric gasket, if required by manufacturer, located between the shear faces to 

prevent seizing. 
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Or 

9. Sprockets shall be 316 stainless steel. The sprockets shall be of split construction 

or solid hub type construction and shall have the double life tooth profile 

compatible with a metallic chain. Headshaft sprockets shall have chain saver rims. 

Connecting bolts and clamping bands, if required, shall be type 316 stainless steel 

construction.  

10. The drive sprocket shall consist of a 316 stainless steel plate section bolted to a 

316 stainless steel driving hub. The plate section shall consist of a Type 304 

stainless steel hub with sprocket machined from 316 stainless steel with a bronze 

bushing. 

11. Type 316 stainless steel shear pins shall be provided for torque overload 

protection and to transmit torque from the driving hub to the sprocket shear plate 

separated by a polymeric gasket, if required by manufacturer, located between the 

shear faces to prevent seizing. 

E. Shafts 

1. Head shafts shall be single-piece stainless steel tubing. Head shafts shall be held 

in alignment with split UHMW-polyethylene set collars. The head shafts shall 

contain keyways with fitted keys and shall be sized to transmit the power required. 

Steel head shafts shall extend across the full width of the tank and turn in bearings 

mounted on the tank walls. Shafts and sprockets shall be shipped unassembled to 

prevent damage to sprockets during shipping and handling. Head shaft diameter 

shall be sized to meet the Design Sludge Load with a maximum allowable shaft 

deflection of: 

a. 0.033 inch per foot of shaft length for steel head shafts 

2. The longitudinal idler sprockets shall be mounted on stub shafts with bearing 

sleeves. The stub shaft is to be molded of cast nylon 6 or fabricated stainless 

steel, attached to the wall with either two or three ¾” diameter adhesive anchors. 

The Contractor shall provide grout between stub shaft brackets and the wall. The 

longitudinal stub shaft is to be 3-1/2” diameter minimum stainless steel. 

F. Bearings 

1. Headshaft bearings shall be of non-metallic or stainless steel construction. 

Bearings shall self-aligning type, having a polyurethane or UHMW polyethylene 

sleeve. The housing shall be of split design and specifically designed to prevent 

the accumulation of solids on its surface. The housing shall be bolted directly to 

the concrete wall in a manner that shall permit easy alignment. If using 3-piece 
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telescopic fiberglass headshafts, headshaft bearings shall be UMW-PE tubular 

type, mounted to each Cast Nylon 6 headshaft spindle 

2. Stub shaft bearing sleeves shall be molded of UHMW-polyethylene per ASTM 

D4020-81 with a minimum tensile strength of 5,600 psi at 73°F. Connecting bolts 

and clamping bands, if required, shall be Type 316 stainless steel construction. 

G. Drive Units 

1. The collectors shall be driven as indicated on the Contract Drawings and herein 

specified. 

2. Each drive unit speed reducer shall be of the helical gear type, fully enclosed, 

running in oil and with antifriction bearings throughout. Drive unit speed reducers 

shall be SEW Eurodrive, Nord Gear, or approved equal. 

3. Each motor shall be directly connected to the speed reducer. V-belt drives are not 

acceptable. 

4. The drive unit shall be a single output shaft design mounted on a welded steel 

base. Each base shall be provided with anchor bolts for installation on a concrete 

equipment pad. Any base plate that is coated shall be painted per Section 09 90 

00, Painting. 

2.04 SUPPORT TRACK 

A. Track angles shall be provided for supporting the upper and lower support tracks. 

Support tracks shall be 3” x 3” x 3/8” fiberglass angles or 12 gauge type 316 stainless 

steel, rolled (formed-not bent) in the shape of an inverted capital letter J with non-

metallic supporting brackets fastened by minimum two (2) anchor bolts to the channel 

walls. Each bracket shall be designed to cantilever the support track approximately 9” off 

the channel wall. UHMW-polyethylene wear strips and mounting hardware shall be 

provided. Support bracket spacing shall be 10-foot, maximum. 

OR  

B. Tracks for the return run of the scraper shall be made of 3" x 3" x 1/4" thick 316 stainless 

steel angles. Anchors shall be spaced at a maximum of nine foot centers. Carrying 

tracks shall be at least 7" x 3" x 1/4" thick 316 stainless steel channel forms. All 

expansion anchors and track mounting hardware shall be type 316 stainless steel. 

Return rails shall be cut, drilled and fitted in the shop for installation. Support brackets 

shall be 316 ss and shipped to the field predrilled for installation.  

2.05 WEAR STRIPS 
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A. The upper and lower support tracks shall have wear strips. Wear strips shall be 3/8" 

thick type 316 stainless steel, provided in 10 ft. sections with each section having 4 to 5 

countersunk holes / slots. The leading edge of the wear strips shall be mitered at 45 

degrees to ensure a smooth transition of the flight wearing shoes onto the wear strips or 

have square butted ends if wear shoes are specifically radiused. 

B. Upper and lower support tracks shall be fastened with Type 316 stainless steel convex 

washers using self-drilling and tapping 1/4" diameter stainless steel fasteners or ¼” 

diameter stainless steel through-bolt hardware with lock washers or nylon lock nuts for 

fiberglass angles. 

2.06 MISCELLANEOUS 

A. All anchor bolts, fasteners and hardware shall be Type 316 stainless steel furnished by 

the equipment manufacturer and shall be of ample size and strength for the purpose 

intended. All anchor bolts shall be set by the Contractor in accordance with the 

manufacturer’s instructions. 

B. All parts of the mechanism shall be amply proportioned for all stresses that may occur 

during fabrication, erection and intermittent or continuous operation. Workmanship shall 

be of high grade in all respects. 

C. Each chain drive above the operating platform shall be covered with a removable metal 

guard of 14 gauge type 316 stainless steel. The chain guard shall be large enough to 

house the drive sprocket assembly, floor opening, chain tightener, torque overload 

devices, and torque overload sensing switches. Handles shall be provided for guard 

removal and anchors shall be provided with OSHA compliant nuts and washers for 

holding the chain guard in place. 

2.07 SLUDGE DEWATERING BEACH 

A. The dewatering beach shall be as shown on the Contract Drawings, shall extend the full 

width of the flotation tank, shall be located beneath the idler shaft and shall be curved to 

match the articulation of the flight around the idler shaft sprocket. The dewatering beach 

is to be constructed of minimum 1/4" Type 304L stainless steel or Type 316L stainless 

steel for welded designs shall be able to be mounted to the top of the DAF Sludge 

Collection Channel Wall, and shall be fully adjustable for proper fitting in the field. The 

dewatering beach shall be provided with adequate horizontal surface to ensure the 

entrapment of the sludge by the surface sludge skimmer flight. Beach plates shall be 

furnished with supports and gaskets as required by design. Beach plates shall be angled 

and designed so that flights can positively push the floated solids up the plate and into 

the collection trough for removal.  

B. The dewatering beach is to be constructed as specified in Table 2. The highest point of 

the dewatering beach shall be a minimum of 2-inches above the maximum water surface 
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elevation to prevent liquid from entering the floated sludge trough when the surface 

sludge skimmer is not operating. Designs involving the submergence of the entire beach 

will not be accepted.  

C. Neoprene gaskets shall be provided in between the vertical plates and dewatering beach 

plates on both sides of the wall to prevent any leakage between the dewatering beach 

plate and the DAF Sludge Collection Channel Wall that the beach plate is anchored 

atop.  

D. The dewatering beach plate is to be installed ½-1 inch smaller than the width of the tank 

to allow for installation without binding.  

1. After installation, it is the responsibility of the Contractor to seal the gap between 

the dewatering beach plate and the side walls to prevent water leakage around the 

sides of the dewatering beach plate.  

E. Dewatering beaches shall be fabricated and installed at level elevations for both the top 

and bottom edges of the beach. The maximum variation in elevation along the length of 

any individual beach at a given edge shall be 1/8-inch. The maximum variation between 

elevations of edges in different tanks shall be 1/4-inch. The Contractor shall demonstrate 

to the Engineer that these tolerances are achieved prior to final setting of the beaches. 

F. Dewatering beaches shall be made watertight from the connection to the sludge 

collection trough to the top of the beach. 

Table 2: Sludge Beach Materials 

Component Materials 

Sludge Beach 
Minimum 1/4-inch Type 304L stainless steel  

or  
Type 316L stainless steel for welded designs 

2.08 CONTROLS 

A. The drive sprocket hub shall be equipped with a trip pin or lug that, upon breaking the 

shear pin, shall extend out from the hub and make contact with a limit switch actuator 

arm, which shall signal the shut down of the motor and an alarm circuit. The double 

throw limit switch shall be provided with a NEMA 4X enclosure and a support bracket for 

positioning the limit switch adjacent to the torque device      

2.09 DRIVE UNIT 

A. Motor and Speed Reducer: 

1. Each drive unit shall consist of an electric motor and speed reducer mounted on 

one (1) common baseplate. Drive shall be configured as shown on the Contract 

Drawings and indicated herein. Drive units shall be sized for continuous 24-hour 
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operation and be able to achieve a service life of over 80,000 hours for the 

bearings and in excess of 80,000 hours for the gears. Reducer shall be of the 

helical type, totally enclosed, mounted on an adjustable base, run in food grade oil, 

with anti-friction bearings throughout. A leak-proof oil drip pan must be provided for 

each of the motor/gearboxes to protect the treated water from contamination. The 

reducer attachment base must be provided to suit automatic drive chain take-up. 

The design of the drive chain take-up is to be approved and shown in the Working 

Drawings. 

2. Motor/gearbox shall be inverter duty and designed to meet the minimum 

requirements specified in Table 3. The motor and gearbox shall be close coupled. 

The sludge skimmer manufacturer shall provide motor horsepower requirements. 

The motors shall conform to Section 26 05 60 – Low-Voltage Electric Motors.  

3. The drive shaft shall contain keyways with stainless steel fitted keys which are 

properly sized. The driver sprocket shall consist of an UHMW or Type 316 

stainless steel segmental sprocket tooth sections bolted to a cast-iron hub fitted 

with a torque limiter (Brunel clutch) or equal to protect against overload. The 

device shall be designed so that the Brunel clutch failure will activate a proximity 

switch to shut down the system if an overload occurs. Driver sprocket cast-iron 

hub shall conform to ASTM A48 or A36 steel complete with bronze bushing. The 

drive sprocket segmental rim shall consist of separate tooth sections mounted to 

the hub via Type 316 stainless steel bolts with lock nuts. 

4. The driven sprocket shall be of solid construction and shall be cast or fabricated 

from UHMW material or Type 316 stainless steel. UHMW material shall be as 

defined by ASTM D4020-01a. The sprockets shall be solid to facilitate installation 

and shall have chain saver rims. Sprocket teeth and hub shall be manufactured of 

UHMW. Hub bolts shall be Type 316 stainless steel fasteners. 

5. The motor/gearbox shall be vertically adjustable using adjustment screws on the 

base plate that will be mounted on the concrete. The base plate shall give 

clearance between the bottom of the motor and the top of the walkway. The 

baseplate location shall be coordinated with the Contractor. 

6. All conduit, couplings, fittings, fasteners, conduit seals, junction boxes, and pull 

boxes furnished by the equipment manufacturer shall conform to Division 26 

requirements. 

Table 3: Skimmer Motor Design Requirements 

Parameter Value 
Phase 3 
Voltage 460 
RPM 1,800 
Hz 60 
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Service Factor 1.15 
Minimum Horsepower (HP) 1/2 
Enclosure Type Totally enclosed, fan cooled (TEFC) 
Motor Type Variable speed  

2.10 SPARE PARTS, SPECIAL TOOLS AND SUPPLIES 

A. The Contractor shall provide spare parts for the equipment provided under this Section 

as specified herein and in Section 01 77 19 – Closeout Requirements. The spare parts 

to be provided shall include the following for each surface sludge skimmer: 

1. Ten (10) flights, complete with wear shoes, fillerblocks, wipers, and hardware.  

2. Twenty (20) feet of drive chain. 

3. Ten percent (10%) of all collector chain furnished. 

4. Ten percent (10%) of all chain attachment links furnished. Furnish one (1) pin and 

clip for each attachment link furnished as spares. 

5. One (1) replacement drive plate sprocket 

6. One (1) complete set of sprockets for one (1) tank. 

7. Twelve (12) steel shear pins (if applicable) for every shear pin drive sprocket 

assembly furnished.  

8. One complete drive unit. 

9. Two sets of renewable ball bearings for each motor. 

10. One set of reducer seals and bearings for each drive. 

B. These spare parts shall not be used for making good any damaged/replaced parts 

during the installation, field testing start up or warranty periods. 

C. Parts shall be completely identified with a numerical system to facilitate parts inventory 

control and stocking. Each part shall be properly identified by a separate number. Those 

parts which are identical for more than one size shall have the same part number. Spare 

parts shall be packed in individual, suitable containers clearly labeled with the part 

number, name, quantity and the equipment for which they are intended. 

D. Spare parts shall be delivered at the same time as the equipment to which they pertain. 

The Contractor shall properly store and safeguard such spare parts until completion of 

the work, at which time they shall be delivered to the Owner. 

La
st

 M
od

ifi
ed

: 0
2/

28
/2

02
4 

at
 1

0:
41

A
M

 E
S

T



   
 

 

90398-004/February 2024 46 43 63.43-17  DAF Skimmers and Accessories 

E. The Contractor shall provide such special tools and appliances as may be needed to 

test, place or replace the components furnished under this Specification and in 

Specification 01 77 19 – Closeout Requirements. 

PART 3 – EXECUTION 

3.01 SURFACE PREPARATION AND PAINTING 

A. Non-stainless steel equipment shall be primed at the factory, in accordance with the 

requirements of Section 09 90 00 – Painting and finish painted by the Contractor as 

specified by the Engineer. For each color, provide four (4) pints of additional paint for 

field touch-up of damaged finishes, and repair damaged finishes to the satisfaction of the 

Engineer. 

B. All non-stainless steel metal surfaces coming in contact with the process water shall be 

protected by a NSF 61compliant factory applied spray coating. 

3.02 WELDING 

A. The Equipment Manufacturer's shop welding procedures, welders and welding operators 

shall be qualified and certified in accordance with the requirement of AWS D1.1 

"Welding In Building Construction" of the American Welding Society. 

B. The Equipment Manufacturer's shop drawings shall clearly show complete information 

regarding location, type, size and length of all welds in accordance with "Standard 

Welding Symbols" AWS A2.0 of the American Welding Society.  Special conditions shall 

be fully explained by notes and details. 

C. The Contractor's welding procedures, welders and welding operators shall be qualified 

and certified in accordance with the requirements of AWS D1.1 "Welding in Building 

Construction" of the American Welding Society. 

D. The Contractor shall perform all field welding in conformance with the information shown 

on the Equipment Manufacturer's drawings regarding location, type size and length of all 

welds in accordance with "Standard Welding Symbols" AWS A2.0 of the American 

Welding Society, and special conditions as shown by notes and details. 

E. No field welding will be allowed unless approved by Engineer. 

3.03 INSTALLATION  

A. Installation of equipment and materials provided under this Section shall be in 

accordance with the manufacturer’s recommendations and the approved shop drawings. 
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B. Installation shall include furnishing any required oil and grease in accordance with the 

manufacturer’s recommendations. 

C. Type 316 stainless steel anchor bolts, nuts, washers, and related hardware shall be 

included in the supply of the equipment provided under this Section and shall be 

installed by the Contractor in accordance with the equipment manufacturer’s 

instructions. 

D. All beaches of the skimmers shall be installed level and at the same elevation +/- 0.125 

inches.  

3.04 FIELD TESTING AND ADJUSTMENTS 

A. Field tests shall conform to the requirements as specified below. 

B. After the installation of the equipment has been completed, and as soon as conditions 

permit, skimming equipment of each tank and related equipment (instruments and 

controls) specified elsewhere shall be subjected to running tests under the actual 

operating conditions. The objective of these tests is to determine that all of the 

equipment for each tank operates, rates satisfactorily for a total of 24 hours runtime 

without overheating or overloading of the motors, and operates free from excessive 

vibration and noise, throughout the operating ranges, and that the controls and the 

instruments function correctly. The field acceptance test shall include checking the 

operation of the warning and drive shut down circuitry. Torque test shall be performed 

using a dynamometer. 

C. The sludge skimmer, sludge beach, and associated equipment shall be tested as a 

system. The system shall demonstrate a total of 24 hours of trouble-free runtime after 

which all protective devices shall be tripped individually to verify proper response by all 

system components. The object of these tests is to determine that all the equipment for 

each tank operates, rates satisfactorily for 24 hours without overheating or overloading 

the motors, and operates free from excessive vibration and noise, throughout the 

operating ranges, and that the controls and instruments function correctly. 

D. Non-metallic Chain Test:  A minimum of five (5) 19-pitch strands shall be randomly 

selected from the longitudinal chains supplied to the job site.  Each strand shall be sent 

to an independent testing laboratory and proof loaded to 4,000 pounds to ensure proper 

molding and link design.  The chain shall be unaffected by the proof loading.  Should the 

sample fail, an additional five (5) strands shall be tested. If any of the additional samples 

fail, the entire lot of chain shall be rejected and stored until acceptable chain is received 

from the manufacturer.  All testing cost shall be borne by the Contractor.  The test report 

shall be submitted to the Engineer for review. 

3.05 CLEANING 
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A. Prior to acceptance of the work of this Section, thoroughly clean all installed materials, 

equipment and related areas. 

END OF SECTION
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SECTION 46 61 13 

FILTER UNDERDRAINS 

PART 1 – GENERAL 

1.01 DESCRIPTION 

A. The Contractor shall furnish and place into satisfactory operation the filter underdrain 

system, air piping and all necessary appurtenances for a total of fourteen (14) filter cells, 

complete with all necessary supports and appurtenances required to provide a complete 

installation as shown on the Drawings and as specified herein. One filter underdrain 

manufacturer shall take responsibility for all filter equipment furnished under this section. 

B. The Manufacturer shall provide all materials, and necessary services, for the installation 

of a filter underdrain system including, but not limited to the following:  

1. Filter underdrains. 

2. All structural components for support and anchoring of the filter underdrains, 

including items not shown on the drawings but required by the manufacturer. 

3. Air scour modifications including new air header and all connections to filter 

underdrain laterals. 

4. All hydrostatic and performance testing of the underdrain. 

5. A lateral underdrain system designed to collect the backwash water and air scour 

air fed to the filter and evenly distribute them to the underdrain laterals. 

C. Each filter is 22 feet wide by 28 feet long as shown on the Contract Drawings. 

D. The filter underdrain system shall be designed to avoid localized areas of excessive 

backwash flow that may cause mounding or other deleterious disturbance of the filter 

media.  

E. The filter underdrain system will be designed to sustain a maximum internal differential 

pressure of 10 psi and deliver the specified underdrain performance without leaking the 

specified filter media into the underdrain system. The entire filter underdrain system shall 

be designed to withstand, with a prudent safety factor, intermittent operation, or 

continuous 24 hour per day operation. 

F. The ability to efficiently repair the filter underdrain system if that becomes necessary is a 

key aspect of this project. Anchorage and assembly must be designed so that all 

elements of the filter underdrain system can be removed for repairs and/or cleaning and 

reinstalled without damaging any stainless steel filter underdrain system components, 

concrete, or grout. 
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90398-004/February 2024 46 61 13-2  Filter Underdrains 

G. The filter underdrain system shall be in accordance with certification requirements of 

NSF and AWWA.  

1.02 RELATED WORK SPECIFIED ELSEWHERE 

A. Section 01 33 00 – Submittal Procedures 

B. Division 03 – Concrete 

C. Division 05 – Metals 

D. Section 33 01 10.13 – Disinfection of Water Treatment Facilities 

E. Division 40 – Process Interconnections 

F. Section 43 11 33.13 – Positive Displacement Blower Packages 

G. Section 46 00 00 – Equipment General Provisions 

H. Section 46 61 13 – Filter Media 

I. Section 46 61 17 – Filter Air Scour Equipment 

1.03 REFERENCE SPECIFICATIONS, CODES, AND STANDARDS 

A. ASTM A312 - American Society for Testing and Materials - Pipe Specifications 

B. ASTM A380 5.3 - American Society for Testing and Materials – Mechanical Descaling 

C. ASTM A276 - American Society for Testing and Materials - Stainless Steel Material 

Specifications 

D. AWS B2.1 - American Welding Society – Specification for Resistance Welding for 

Aerospace Applications 

E. AWS D1.3 - American Welding Society - Structural Welding Code Sheet Steel 

F. AWS D1.6 - American Welding Society – Structural Welding Code Stainless Steel 

G. AWS D9.1 - American Welding Society – Sheet Metal Welding Code 

H. AWS D17.2 - American Welding Society – Specification for Resistance Welding – Spot 

Welding by Machine 

I. AWS G2.1 - American Welding Society – Guide for the Joining of Wrought Nickel-based 

Alloys 

J. AWWA B100 - American Water Works Association - Standards for Filter Media 

K. AWWA C653 – Disinfection of Water Treatment Plants 
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90398-004/February 2024 46 61 13-3  Filter Underdrains 

L. NSF/ANSI 61 - National Sanitation Foundation/American National Standards Institute - 

Drinking Water System Components – Health Effects 

1.04 QUALITY ASSURANCE 

A. The filter underdrain system shall be designed to ensure long‐term functional stability in 

terms of its operating characteristics. Under customary filter operating and 

environmental conditions, the filter underdrain system shall be resistant to changes in 

head loss, flow uniformity, corrosion, and any other effects which would in time cause 

loss of efficiency or effectiveness of its operation. 

B. All components that comprise the filter underdrain system shall be designed and 

furnished by a single manufacturer. The manufacturer shall be responsible for the 

compatibility of all underdrain components. In addition, the manufacturer must be 

regularly engaged in the manufacture of similar filtration equipment. 

C. Lateral orifice sizing and spacing must be verified with sizing calculations done 

specifically for this project. If requested by the Owner or Engineer, a factory backwash 

distribution test must be performed to verify that the underdrain lateral orifice 

configuration used for this project is able distribute backwash flow within the specified 

variance of ±3%. The Owner and Engineer will be given two weeks’ notice in advance of 

finalizing orifice sizing and they may elect to schedule witness factory backwash 

distribution testing at their discretion. A written report presenting factory backwash 

testing results will be forwarded to the Engineer. 

D. The manufacturer of the filter underdrain system shall modify its standard equipment to 

meet the minimum values specified for dimensions, design, and intent of this 

specification. 

E. All welding shall be performed in accordance to the previously listed codes and 

specifications. Welding shall be in accordance with qualified Welding Procedure 

Specifications (WPS) with Procedure Qualification Records (PQR) and Welder 

Performance Qualifications (WPQ) records maintained and available for review. 

F. In order to ensure that a consistent level of quality is maintained with appropriate record 

keeping and corrective action procedures, all welding must be performed in a facility that 

is ISO 9001 certified. Rivets may be used only for locating/alignment purposes during 

lateral fabrication assembly and as approved by the Engineer. 

G. The manufacturer must have regularly been involved in providing filter underdrain 

systems for a period of five (5) years with valid reference projects installed in at least ten 

(10) separate sites. Valid references for fulfilling this requirement must use a stainless 

steel product similar to the product being offered for this project and projects must be of 

a size and scope of work that allows performance to be reasonably compared to this 

project. The Engineer reserves the right to request additional references.  
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1.05 SUBMITTALS 

A. The Contractor shall submit complete shop drawings of all equipment furnished including 

cut sheets describing purchased sub-components with the specific sub-components 

used for this project properly highlighted. All submitted information must include a 

certification that the submittal describes exactly the equipment to be provided. 

Substitutions subsequent to submittal approval will not be accepted. 

B. Manufacturer shall provide references and contact information for completed projects 

within the past five (5) years in at least ten (10) separate sites. 

C. The Contractor shall submit for approval a minimum of the following information: 

1. Detailed general arrangement drawings showing the filter underdrain system 

configuration, and sufficient information describing the underdrain components to 

determine compliance with the specifications. Such information shall include 

materials of construction, installation instructions and recommendations, leveling 

requirements for underdrain, and air scour distribution system. 

2. Structural calculations verifying the underdrain system anchorage. 

3. Complete headloss data for water flows through the underdrain system. 

4. Computational Fluid Dynamics (CFD) modeling and factory test results certifying 

equal water flow distribution not to exceed ±3 percent of average loading in gpm/ft2 

across the surface area of the filter. Air shall be visually inspected as part of the 

test and included within the report.  

5. Detailed installation instructions specific for this project. 

6. Field testing procedures for this project. 

7. Supporting information of NSF 61 certification or use of NSF 61 approved 

materials. 

D. Submittal information must be stamped by a Registered Professional Engineer regularly 

employed by the underdrain system manufacturer. 

1.06 OPERATION AND MAINTENANCE MANUALS 

A. Operation and maintenance manuals shall be provided by the equipment manufacturer 

at least two weeks prior to shipment of all major equipment components. Manuals shall 

be submitted electronically bookmarked in PDF / Adobe Acrobat format. 

B. As a minimum the manual shall contain: 

1. General arrangement drawings. 

2. General arrangement detail drawings. 
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90398-004/February 2024 46 61 13-5  Filter Underdrains 

3. A complete bill of materials for the equipment. 

4. Safety data sheets for all items of equipment purchased from other manufacturers. 

5. Installation and maintenance instructions for the specific equipment including the 

assembly sequence, maintenance items, storage instructions, and trouble-

shooting checkpoints. 

1.07 CLOSEOUT SUBMITTALS 

A. Submit warranty documentation in compliance with: 

1. Section 01 33 00 – Submittal Procedures 

2. Section 01 61 00 – Product Requirements and Options  

B. Operation and Maintenance (O&M) manuals shall be submitted in accordance with 

Section 01 33 00 – Submittal Procedures and Section 01 78 23 Operation and 

Maintenance Data. 

PART 2 – PRODUCTS 

2.01 GENERAL 

A. The filter underdrain system shall include a series of laterals acting as pressure vessels 

and analyzable as such.  

B. The laterals must compensate for water velocity and momentum changes during 

backwashing operations by varying the size of the orifices along the lateral length. The 

height of the laterals shall not exceed 6 inches. 

C. The filter underdrain system shall be designed to sustain an operating differential 

pressure of 10 psi across the laterals and remain fully functional.  

2.02 ACCEPTABLE MANUFACTURERS 

A. The manufacturer must have regularly been involved in providing filter underdrain 

systems for a period of five (5) years with valid reference projects installed in at least ten 

(10) separate sites. Valid references for fulfilling this requirement must use a stainless 

steel product identical to the product being offered for this project and projects must be 

of a size and scope of work that allows performance to be reasonably compared to this 

project. 

B. The filter underdrain system will be manufactured by AWI U.S., Inc. of Salt Lake City, 

Utah, Roberts Filter Group of Coatesville, Pennsylvania, or approved equal. 

C. All named or equal manufacturers must be in full compliance with the specification. The 

Contractor shall provide, in writing, a line-by-line comparison of the specification and any 
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90398-004/February 2024 46 61 13-6  Filter Underdrains 

exceptions taken. These exceptions shall be included as part of the shop drawing 

submittal clearly indicating full compliance with and/or deviation from each paragraph in 

this Section 46 61 13. It shall be the sole responsibility and discretion of the approving 

authority if any deviation is acceptable or rejected.  

2.03 PROCESS REQUIREMENTS 

A. The filter underdrain system shall be as shown in the Drawings and shall be furnished 

and installed to perform satisfactorily and as specified when operated under the 

following flow conditions: 

Design Parameter Value 

Number of Filters 14 

Nominal Filter Dimensions (L x W), feet 28 x 22 

Maximum Filtration Rate, gpm/ft2 6 

Maximum Backwash Rate, gpm/ft2 21 

Minimum Backwash Rate, gpm/ft2 3.5 

Design underdrain system air scour air 
pressure drop1, psig 

1.5 

Design Air Scour Rate, scfm/ft2 3 

Maximum Air Scour Rate, scfm/ft2 5 

Maximum Headloss During Normal Operation, 
inches 

6 

Maximum Headloss During Water Backwash at 
21 gpm/sf, inches 

60 

Maximum Maldistribution of Backwash Flow 3% 

Maximum Pressure Loss @ 5 scfm/ft2, inches 35 

pH Range 6.5 – 7.5 

Temperature Range, °F 33 to 70 

Treatment Chemicals in Use 

Polyaluminum chloride (PACl),
 Cationic Polymer, Filter Polymer 

Aid, Sodium Hydroxide, Sodium 
Hypochlorite, Phosphoric Acid  

Filter Media and Associated Depths, inches 
12” of Sand, 24” of Anthracite, 

(36” Granular Activated Carbon, future) 

1 Excludes static head 

B. The filter underdrain system will support a dual media bed cleaned by water backwash, 

air scour, or a combination of the two. The intent of this specification is to obtain a filter 

underdrain capable of being an integral part of a complete filter system that will 

effectively remove turbidity, have long filter run times, and have low backwash water 

requirements. 

C. The filter underdrain system shall be designed in accordance with the dimensions and 

layout shown in the Drawings and shall cover the entire filter floor area. It shall be 
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90398-004/February 2024 46 61 13-7  Filter Underdrains 

suitable for water backwash and shall be designed to ensure long term stability in its 

operating characteristics. The underdrain system shall be designed to resist plugging 

and all other effects which would in time cause loss of hydraulic efficiency or 

effectiveness of its operation. Materials used in the filter underdrain system shall 

conform to the requirements specified herein. 

2.04 LATERALS 

A. All filter underdrain components shall be constructed of type 316 stainless steel.  

B. Laterals shall be one-piece cross-section containing two separate compartments and an 

integral stainless steel bottom to provide structural rigidity and preclude having to try to 

seal laterals to the filter floor. In order to minimize wave action during air scouring 

resulting in deleterious movement of filter media and excessive instantaneous structural 

loads, laterals must be designed to preclude wave action by having completely separate 

dedicated conduits for air and water. The water conduit must make provisions to vent 

any air which might be trapped in the backwash piping during backwashing operations.  

C. Laterals must be evenly spaced across the filters on nominal 12 inch centers but in no 

case will the center-to-center spacing exceed 12 and 1/2 inches or be less than 11 and 

1/2 inches. The centerline of laterals adjacent to a wall may not be more than 7 and 1/2 

inches from the wall. Laterals will extend to within a nominal distance of 3 inches 

maximum from the filter wall to all points along the ends of the lateral to allow for 

unevenness of the filter walls and/or floor. If necessary, lateral ends will be mitered to 

maintain this nominal distance. All laterals will be fabricated to be flat to within 0.03 

inches per lineal foot of underdrain lateral. 

D. Separate orifices shall be provided down the length of the filter underdrain system 

laterals with one set of orifices controlling the distribution of air and another set of 

orifices controlling the distribution of water. Orifice sizing and spacing must be designed 

such that the laterals can distribute backwash water with a maximum variance of ±3%. 

E. Media retaining slots having a maximum gap of 0.31 millimeters shall be integrally 

fabricated with the laterals to support filter media without the need for filter gravel while 

allowing passage of water for filtered water collection and backwashing. In order to 

ensure that filter media does not pass through an inadvertently flared slot, slots may not 

be burned/laser cut. Media retention slots that are manufactured separate from the 

laterals and then mechanically attached to the lateral will not be allowed because of their 

propensity to separate from the laterals during air scouring. 

F. In order to maintain the structural integrity of the underdrain system and prevent 

misalignment of lateral segments during filter operations, all connections between lateral 

segments must be made with bolted and gasketed flanges. Lateral ends will be fully 

sealed with an end cap that is welded in place. 

G. Laterals will be designed with sufficient structural integrity that no modulation of air scour 

airflow is required to protect them.  
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90398-004/February 2024 46 61 13-8  Filter Underdrains 

H. Anchorage shall be designed so that all elements of the filter underdrain system can be 

removed for repairs and/or cleaning and reinstalled without damaging any stainless steel 

filter underdrain system components, concrete, or grout. 

I. The laterals shall be placed within the filters over the flume given the 12” concrete ledge 

along the filter width (located across the entire 22-foot width) and the 4” concrete ledge 

on both the east and west side of the filter flume. 

2.05 BACKWASH FEED CONFIGURATION 

A. Filtered water is collected and backwash water is distributed via a 36-inch wide flume. 

The filter underdrain system shall include filter underdrain laterals designed to span the 

flume with separate conduits for distribution of backwash water and air scour air, 

hydrostatic testing of the underdrain, and testing of the entire system for air and water 

distribution. 

B. Each lateral shall have an integral flume seal plate where the lateral spans the flume. 

The flume seal plate shall seal to the floor on either side of the flume. Each lateral flume 

seal plate shall bolt and seal to the adjacent lateral. 

C. Flume seal plates shall include an orifice for each lateral to control the flow of backwash 

water to the lateral and an air connection with an orifice specifically for the air conduit in 

that lateral. Orifices shall be designed to ensure that the water and air are metered in 

proportion to the area of the filter that the lateral services and in accordance with the 

maldistribution allowances as verified by field performance testing.  

D. Underdrain laterals shall be sealed using a natural sponge rubber NSF61 compliant 

gasket installed with an appropriate sealant. 

E. The filter underdrain system anchorage must be capable of sustaining the structural 

imposed by a vertical upward load of 1,600 pounds per square foot applied at the filter 

flume.  

2.06 AIR SCOUR CONFIGURATION 

A. Each lateral shall include an air connection specifically for the air conduit in that lateral. 

The air connection shall include an orifice to ensure that the air is metered in proportion 

to the area of the filter that the lateral services.  

B. Connections between the air header and underdrain laterals shall be made using NSF61 

compliant reinforced hose or 316 stainless steel J-tubes held in place with type 316 

stainless steel clamps. 

2.07 AIR SCOUR PIPING 

A. Properly sized air scour piping as shown on the Contract Drawings shall be supplied to 

provide air for scouring to each lateral. The Contractor shall supply air scour piping to 

the first flange in each filter flume. 
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90398-004/February 2024 46 61 13-9  Filter Underdrains 

B. All air feed piping and air conduits must be sized such that air flow velocities are kept 

below 100 feet per second at the design maximum air scour rate, unless otherwise 

approved by the Engineer.  

C. Air header shall be attached to each lateral with nylon reinforced PVC tubing. Each 

connection point shall be properly attached and secured with dual stainless steel hose 

clamps.  

D. The air header shall be constructed of type 316L stainless steel and shall be schedule 

10 minimum. 

2.08  STRUCTURAL REQUIREMENTS 

A. The entire underdrain system must remain operational when exposed to a design 

difference in pressure of 10 psi between the pressure inside the underdrain system and 

the pressure outside of the underdrain system. This design pressure is based upon a 10 

psi pressure differential applied to a fully plugged underdrain system. 

B. Documentation will be required indicating that the anchorage system is capable of 

exceeding the structural requirements of supporting a vertical downward load of 2,400 

pounds per square foot and a vertical upward load of 1,600 pounds per square foot. 

C. Anchorage to the floor will be accomplished through the use of adhesive type anchor 

bolts with hold down clamps. Primary floor anchor bolts around the flume will not be less 

than 1/2 inch in diameter. Secondary floor anchors for the laterals away from the flume 

will not be less than 1/2 in diameter.  

D. Adhesive anchor bolts must be set according to instructions provided by the 

manufacturer using adhesives supplied by HILTI, or equal.  

E. Anchorage to walls will be accomplished through the use of wedge anchors. Wall 

anchors will not be less than ½ inch in diameter. 

F. Grout may be used only for the purposes of leveling and/or providing a smooth sealing 

surface. Due to its inherent weaknesses and history of contributing to filter underdrain 

failures, grout placed in tension may not be relied upon in any way to contribute to 

structural integrity when developing structural calculations. 

G. All anchors must be torqued according to the manufacturer’s recommendations using a 

torque wrench. 

2.09 MATERIALS 

A. All fabricated items inside the filters will be constructed from 316L stainless steel 

material.  

B. All fasteners inside the filters will be constructed from 316 stainless steel.  
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90398-004/February 2024 46 61 13-10  Filter Underdrains 

C. All attachments and connection points shall be properly sealed to prevent media 

leakage. 

D. The manufacturer will supply all materials necessary for properly installing anchors 

according to HILTI, or equal, instructions including: 

1. Anchor bolts 

2. Adhesive 

3. Adhesive applicators 

4. Hole brushes 

5. Hole brush handles 

E. All sealed connections will be gasketed. Gaskets will be installed with a sealant provided 

by the manufacturer to insure a proper seal. 

F. All fabricated stainless steel will be passivated according to the ASTM 380 standard for 

mechanical descaling. 

G. All materials in contact with water must be certified to NSF 61. 

H. A reasonable amount of surplus hardware, sealant, and gasket materials are supplied to 

assure sufficient material to complete the assembly and installation. 

1. 2% more anchor bolts that the quantity shown on the manufacturer’s drawings 

2. 2% more assembly bolts than the quantity shown on the manufacturer’s drawings 

3. 2% more sealant than is needed for installation as shown on the manufacturer’s 

drawings 

4. 2% more gasket material than is shown on the manufacturer’s drawings  

PART 3 – EXECUTION 

3.01 PRODUCT HANDLING AND STORAGE 

A. All components must be crated and adequately marked for ease of assembly. 

B. The filter underdrain system shall be installed immediately upon receipt from the 

manufacturer or stored in strict conformance with storage recommendations provided by 

the manufacturer in the operations and maintenance manual. 
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90398-004/February 2024 46 61 13-11  Filter Underdrains 

3.02 INSTALLATION 

A. The underdrains shall be installed in accordance with the manufacturer's 

recommendations as approved by the Engineer. 

B. Prior to installation of the underdrain system, the Contractor shall vacuum clean all 

surfaces that might come in contact with the filtered water or backwash water. 

Backwashing will be performed until the backwash circuit is clean to a degree 

acceptable to the underdrain system manufacturer. 

C. Following media placement, the media shall be thoroughly washed and cleaned in 

accordance with recommendations from the filter media supplier. 

D. Prior to installation of filter media, a field service representative employed directly by the 

underdrain system manufacturer shall be present for the entirety of installation in the first 

filter, inspect the filter underdrain system, make necessary final adjustments, be present 

for the entirety of performance testing, and certify the equipment ready for operation.  

E. Field welding will not be allowed unless permission is granted by the Engineer for the 

express purpose of making repairs after the underdrain system components have 

arrived on site.  

3.03 SERVICE 

A. The equipment manufacturer shall supply a factory trained field service representative to 

supervise installation of the filter underdrains in the first filter and inspect the installation 

in the remaining filters. In addition, the field service representative shall instruct the 

owner's personnel in the proper operation and maintenance of the filter underdrains. 

Installation supervision described in these specifications can be accomplished in a 

minimum of 16 days of service delivered in 6 separate trips; therefore, the manufacturer 

must provide these service days and trips. 

B. Qualified field service representatives must have a minimum of three (3) years of 

experience installing the specific filter underdrain product provided for this project. 

C. At the start of the filter underdrain installation process, a field service representative 

employed by the filter underdrain manufacturer will supervise the installation of 

equipment in the first filter and verify that the filter has been properly cleaned and 

instruct the installing contractor’s personnel in what to observe and document. The field 

service representative will train the personnel performing the installation of the filter 

underdrain system in the proper procedures for installation. 

D. The Contractor shall take all necessary precautions recommended by the filter 

underdrain manufacturer to ensure that the backwash system and air piping are 

completely clean and free of any debris, dirt, or other foreign materials which could clog 

the underdrain system or interfere with flow. Backwash air and water piping shall be 

thoroughly flushed clean. Cleaning of the first filter to be installed shall take place in the 
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90398-004/February 2024 46 61 13-12  Filter Underdrains 

presence of the manufacturer’s field service representative to establish the level of 

cleanliness required. 

E. A qualified field service representative employed by the filter underdrain manufacturer 

will supervise installation of a minimum of the entirety of first filter underdrain system to 

ensure that proper installation procedures are being followed. Upon completion of 

installation of the filter underdrain systems, the field service representative will provide a 

full and complete test report for each test performed. Completion of the filter underdrain 

system installation process is signified by a signed certification indicating that the filter 

underdrain systems are properly installed, the filter underdrain warranty is in force, and 

the filter underdrain systems are ready to be put into service. 

F. Service by a representative of the filter underdrain manufacturer who is not a direct, full-

time employee of the filter underdrain manufacturer is not acceptable. 

3.04 FILTER UNDERDRAIN WARRANTY 

A. The filter underdrain manufacturer’s warranty will extend for a period of five (5) years 

from the date that the document certifying that the filter underdrains are properly 

installed is signed. The filter underdrain warranty will cover the cost of the following 

items: 

1. Repair or replacement of the filter underdrain system manufacturer of any failed 

filter underdrains, fasteners, and appurtenances supplied by the filter underdrain 

manufacturer. 

2. Any movement or removal of filter media necessary to effect needed repairs. 

3. Removal of any filter underdrain components and appurtenances which have 

failed to provide proper service including any required demolition. 

4. Reinstallation of repaired or replaced filter underdrains. 

5. Reinstallation of any filter media removed for the purpose of the covered warranty 

work. 

B. The filter underdrain manufacturer will guarantee the functional integrity of the filter 

underdrains and underdrain system when that system is subjected to operating 

differential pressures up to 10 psi as measured in the feed piping which supplies 

backwash water to the filter underdrains. (This statement should be interpreted to mean 

that with all of the media retention shots plugged a static head of 23 feet can be applied 

to the filter underdrain system without the filter underdrain system sustaining damage.) 

This guarantee does not apply to damage caused by water hammer events. 

C. The filter underdrain manufacturer is not responsible for the concrete to which the filter 

underdrain system is attached under the terms of this warranty. The filter underdrain 

manufacturer will not be responsible if contaminated backwash water causes the 

underdrains to plug with the result that differential pressures are in excess of the 
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90398-004/February 2024 46 61 13-13  Filter Underdrains 

specified design pressure. System operating pressures within the filter underdrains will 

be continuously monitored and recorded by the user. 

D. The filter underdrain manufacturer will pay the cost of all warranty related repairs as 

defined by the filter underdrain system manufacturer and the Owner will not be required 

to pay for any of the warranty-related activities identified in this warranty statement. The 

Owner will be responsible for providing a nearby laydown area for the storage of filter 

media removed during any warranty related activities as well as any utilities required to 

perform the warranty work. 

3.05 PERFORMANCE DEMONSTRATION TEST 

A. After start-up and prior to final acceptance, the Contractor shall conduct an Engineer 

witnessed performance demonstration tests on the filter underdrains. 

B. Uniformity of backwash water distribution for one filter shall be confirmed to be within the 

allowed variance of ±3% by isolating and sealing four (4) separate minimum two thirds of 

a square foot segments of the filter and directly measuring the rate of level rise in each 

segment and the remainder of the filter. Pressure measurement inside a filter underdrain 

is not an acceptable test method to infer backwash rate of flow. 

C. After even distribution of backwash flow has been established and visually confirmed 

and before the filter media is put into the filter, the filter underdrain system shall be 

tested for uniform air scour distribution and combined air scour water backwash 

distribution. For the air distribution test, the filter shall be flooded to a level approximately 

6 to 9 inches above the top of the underdrain. The air flow rate shall be slowly increased 

to the specified air only rate, and sustained for approximately 2 minutes while visual 

observations are made. While continuing to air scour at the specified air scour rate, 

backwash water will be introduced into the filter at a backwash rate of 4 to 8 gpm/ft2 in 

conjunction with the air while the level in the filters rises to the bottom of the filter 

troughs. Within seconds of the introduction of air for air scouring and throughout the test, 

the surface of the filter will appear stable with uniform agitation and no evidence of dead 

spots or surging. The test shall be witnessed and certified by the manufacturer's field 

service representative. 

D. The testing protocol to be executed by the manufacturer will be submitted for approval to 

the Engineer. Test procedures shall be submitted to the Engineer for approval with 

submittal drawings. Tests shall be scheduled with the Engineer at least two (2) weeks 

prior to the planned test date. 

E. The field service representative shall submit to the Engineer a written report stating that 

the filter underdrain systems have been checked and are suitable for operation. 

F. Inspection by a representative of the manufacturer who is not a direct, full-time 

employee of the manufacturer is not acceptable. 
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END OF SECTION 
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SECTION 46 61 16  

 
FILTER MEDIA 

 
PART 1 - GENERAL 
 
1.01  WORK INCLUDED 
  

A. The Contractor shall furnish, install, test, and place into satisfactory operation sand and 
anthracite filter media in all fourteen (14) filters, as shown on the Contract Drawings and 
as specified herein.  

 
1.02  RELATED SECTIONS 
 

A. Section 00 72 00 - General Conditions 

 
B. Section 46 00 00 - Equipment General Provisions 

 
C. Section 46 61 13 - Filter Underdrains 

 
D. Section 46 61 19 - Filter Washwater Troughs 

 
1.03 REFERENCES 

 
A.  American Water Works Association (AWWA) 

 
B. AWWA Standard B100-16 – Granular Filter Material 

 
C. AWWA Standard C653 – Disinfection of Water Treatment Plants 

 
D. National Sanitation Foundation (NSF) 

 
E. NSF 61 – Drinking Water System Components – Health Effects 

 
F. American Society for Testing and Materials (ASTM) 

 
G. ASTM E11 – Specifications For Wire Cloth and Sieves For Testing Purposes 

 
H. ASTM D4371-84 – Methods for Determining the Washability Characteristics of Anthracite 

 
1.04 SYSTEM DESCRIPTION 
 

A. Each of the fourteen (14) filters consists of a bed having plan dimensions of 22 feet by 28 
feet. The filter media shall consist of 12 inches of sand overlaid by 24 inches of anthracite. 

 
1.05 DESIGN REQUIREMENTS 
 

A. Filter media shall conform to the following: 
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Layers Material 
Depth after 
installation 

(inches) 

Average 
Specific 
Gravity 

Effective 
Size 
(mm) 

Uniformity 
Coefficient 

One (1) Sand 12.0 
2.60 to 
2.70 

0.45 to 0.55 1.40 or less 

One (1) Anthracite 24.0 
1.60 to 
1.70 

0.80 to 0.90 1.40 or less 

 
 The depths shown are after installation and any scraping to remove fines. Excess media 

shall be installed to allow for scraping and for voidage changes.  
 
1.06 SUBMITTALS 
 

A. The contractor shall obtain from the media manufacturer and submit the following:  
 

1. Working Drawings. 
 

2. Operation and Maintenance Manuals, including an electronic version. 
 
3. Training Lesson Plans 

 
4. Lists of Spare Parts, Special Tools and Supplies. 

 
5. Reports of Certified Shop Tests. 

 
6. Reports of Field Tests. 

 
7. Reports of Manufacturer’s Representative Site Visits. 

 
8. Samples 

 
B. Working drawings shall include, but not be limited to, the following: 

 
1. Filter media specifications and data sheets, with identification of all materials used 

and methods of fabrication. 
 

2. Complete installation drawings with clearly marked dimensions. 

 
3. Manufacturer’s delivery, storage, and handling requirements. 

 
4. Manufacturer’s installation instructions and recommendations. 

 
5. Expansion curves for the filter media, showing backwash rate versus percent bed 

expansion for temperatures between 33ºF and 80ºF. The fluidization velocity versus 
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headloss for anthracite and sand shall be provided for temperatures between 33ºF 
and 80ºF. 

 
6. Certification of compatibility of the filter media with the filter underdrain systems 

specified in and provided under Detailed Specification 46 61 13 – Filter Underdrains. 

 
7. Certified test reports for acid solubility, friability and sieve analysis and samples of 

the filter media tested as specified in AWWA B100-16. 

 
8. Certification that the anthracite satisfies the requirements in Articles 1.05 and 2.03 

of this specification. Certificates of conformance shall accompany the filter media 
deliveries to the site. 

 
9. Certification that the sand satisfies the requirements in Articles 1.05 and 2.04 of this 

specification. Certificates of conformance shall accompany the filter media deliveries 
to the site. 

 
10. A detailed description of the procedures for filter media placement. 

 
11. Evidence of manufacturer experience and of the successful operation in other 

facilities of media similar to that proposed for this project, as specified herein and in 
Section 00 72 00 – General Conditions. 

 
12. Affidavit of Compliance as defined in NSF Standard No. 61. 

 
C. Spare parts lists shall indicate sizes, quantities, and part numbers of the items to be 

furnished. Terms such as “1 lot of packing material” shall not be acceptable. 

 
D. Reports of certified shop tests shall be submitted as specified herein and in Section 00 72 

00 – General Conditions. No filter media shall be shipped from its place of manufacture 
before the certified shop test reports have been approved by the Engineer. Prior 
notification of shop tests shall be submitted for all equipment; shall be as specified in 
Section 00 72 00 – General Conditions; and shall include, but not be limited to, a 
description of the proposed testing facilities and procedures. 

 
E. Reports of field tests shall be submitted as specified herein and in Section 00 72 00 – 

General Conditions.  
 

F. Reports of manufacturer’s representative Site visits shall be submitted as specified herein 
and in applicable provisions of Division 01 – General Requirements. 

 
G. Samples shall be submitted, as specified herein and in Section 00 72 00 – General 

Conditions. 

 
H. Other applicable submittals, as required elsewhere in the Contract Documents. 

 
1.07 QUALITY ASSURANCE AND QUALIFICATIONS 
 

A. Manufacturer/Supplier’s Qualifications.  

La
st

 M
od

ifi
ed

: 0
2/

28
/2

02
4 

at
 1

0:
41

A
M

 E
S

T



 

90398-004/February 2024 46 61 16-4  Filter Media 

 
1. The Contractor shall provide evidence to the Engineer that the manufacturer/supplier 

has a minimum of five (5) years experience, within the last seven (7) years, in the 
design, manufacture, and supervision of installation of filter media of the type 
required under this Specification. 

 
2. The Contractor shall provide evidence to the Engineer that filter media which was 

designed and manufactured by the manufacturer, and which is similar to the filter 
media required under this Specification, has been in continuous and successful 
operation in at least five (5) separate facilities for the past five (5) years. 

 
3. All filter media provided under this Specification shall be the product of a single 

manufacturer/supplier. 

 
4. The filter media manufacturer/supplier shall supervise the transportation, handling, 

on-site storage, and placement of the filter media. The filter media 
manufacturer/supplier shall also supervise the field preparation of the media for 
sampling, including backwashing the media prior to sampling. 

 
5. An Affidavit of Compliance shall be furnished certifying that the media is shipped in 

containers free from harmful contaminants as defined in NSF Standard No. 61. 

 
6. Each package and container shall have legibly marked on it the name of the material, 

the gradation, filling date, the net weight of the contents, the name of the 
manufacturer/supplier, the lot number, and the brand name (if any). These markings 
shall be ineffaceably stenciled on the bag.  

 
7. Bag or semi-bulk container shipment of media will be accepted. Semi-bulk 

containers shall not exceed 4,000 lbs in weight. Semi-bulk containers shall include 
a crane loop and rope locks for lifting by a crane. Bulk media shipment will not be 
allowed. Placement in the filters shall be accomplished using hydraulic slurry transfer 
or directly from bags or semi-bulk containers.  

 
8. The Contractor shall provide the services of an independent testing laboratory to 

perform the field tests specified herein below. The laboratory shall be experienced 
in the type of testing to be performed, and the suitability of the laboratory to provide 
these services shall be subject to the approval of the Engineer. 

 
1.08 SPARE PARTS, SPECIAL TOOLS, AND SUPPLIES 
 

A. The Contractor shall provide spare filter media, as specified herein and in Division 01 – 
General Requirements. 

 
B. The Contractor shall supply, on wrapped pallets, 50 cubic feet of spare anthracite filter 

media, and 50 cubic feet of spare sand filter media. The media shall be supplied in labeled 
bags on pallets and delivered to the Owner prior to Substantial Completion. The bags shall 
not exceed 80 lb. in weight and shall be manufactured from a strong, UV-resistant, 
waterproof and contamination-free woven fabric. Sisal, paper or unreinforced polyethylene 
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bag materials will not be accepted. This spare media shall not to be used for making good 
any losses of media during the installation, field testing, start up or warranty periods. 

 
C. The Contractor shall provide such special tools and appliances as may be needed to test, 

place or replace the filter media (such as rakes or screens) furnished under this 
Specification, in Section 00 72 00 – General Conditions and in Specification 01 77 19 – 
Closeout Requirements. 

 
1.09 SHOP TESTS 
 

A. Certified shop tests shall be performed by an independent lab for all filter media provided 
under this Specification and as specified in Section 00 72 00 – General Conditions. 

 
B. Shop tests shall confirm, via samples taken from the point of distribution, that the filter 

media proposed for supply under this Specification conforms to the design requirements 
in Article 1.05 herein, and to the product specification requirements in Article 2.03 and 
Article 2.04 herein.  

 
C. Bag shipment: Representative samples of filter media shipped to the Site in bags shall be 

collected using a core sampler. Samples shall be taken by a qualified representative of 
the testing laboratory in the presence of the ENGINEER. For shipments up to 300 bags, 
ten percent of the bags shall be sampled. For shipments in excess of 300 bags, five 
percent shall be sampled. Final samples shall then be placed in two tight glass or clear 
plastic jars, each holding not less than two quarts and properly labeled. One of the two 
sample jars shall be analyzed by the testing laboratory. 

 
PART 2 - PRODUCTS 
 
2.01 MANUFACTURERS/SUPPLIERS 
 

A. The filter media shall be as purchased by Anthrafilter (U.S.) Inc; Unifilt Corporation; F.B. 
Leopold Company; or equal. Only suppliers who regularly furnish sand and anthracite 
filtration media for the municipal water treatment industry will be considered for approval. 

 
2.02 GENERAL  

 
A. All filters shall be provided with sand and anthracite media as specified and as shown on 

the Drawings. No support gravel shall be provided for the media. The media shall be 
compatible with the flow metering elements selected for the filter underdrain systems as 
specified in Detailed Specification 46 61 13 – Filter Underdrains.  

 
2.03 ANTHRACITE 

 
A. Anthracite filter media shall be ground, washed, hydraulically graded, screened and shall 

be placed as specified. Anthracite filter media shall meet comply with the Standard 
Specifications for Granular Filter Material (AWWA B100-16) The particle size distribution 
shall be determined by screening through U.S.A. Standard Sieves (in accordance with the 
requirements of ASTM E11). Anthracite shall have a Mohs’ scale of hardness greater than 
2.7 and an acid solubility less than 5%. The anthracite shall be visibly free of shale, clay, 
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and other extraneous debris and shall be tested for these parameters. The anthracite shall 
be less than 1% minus No. 002 (0.074 mm) material by washing as determined by ASTM 
C117; and less than 0.5% of organic impurities as determined by ASTM C123 for 
lightweight pieces in aggregate (except use dry basis not saturated surface dry and 
remove the float immediately) using a liquid with a 1.0 specific gravity. 

 
2.04 SAND 
 

A. The filter sand shall be high grade silica sand complying with the Standard Specifications 
for Granular Filter Material (AWWA B100-16). It shall be well graded. Material showing 
abnormal grading shall be rejected. The sand shall be washed silica and completely free 
from mica, dust, dirt, and foreign substances of any kind and shall have a specific gravity 
between 2.60 and 2.70. The 10 percent size (D10) or effective size shall be between 0.45 
and 0.55 millimeters. The uniformity coefficient (ratio of D60 to D10), shall not exceed 1.40. 
Sand shall have an acid solubility less than 5 percent. 

 
PART 3 - EXECUTION 
 
3.01 INSTALLATION 
 

A. Installation of materials provided under this Specification shall be in accordance with the 
manufacturer/supplier’s recommendations and the approved working drawings. 

 
B. Additional instructions for the installation of materials provided under this Specification are 

as follows: 
 

1. Installation and the preparation of the filter for service shall be in accordance with 
the AWWA B100-16 unless specifically noted otherwise herein. 
 

2. The Contractor shall take measures to control dust during installation. If the filter 
media is bagged or in semi-bulk containers, the media shall be wetted to control dust 
as it is placed. The underdrain in each filter cell shall be inspected by the Contractor 
for any defects and/or damages, prior to installation of the new filter media.  
 

3. The filter box shall be thoroughly cleaned by brooming and vacuuming before any 
media is placed and shall be kept clean throughout the operation. 
 

4. Media shall be placed in the filters hydraulically as a slurry or manually from bags or 
semi-bulk containers. Media shall not be discharged from the operating level.  
 

5. The Contractor shall exercise caution in installing media to avoid damage to the filter 
underdrain system. Any damage resulting from work by the Contractor shall be 
repaired at the Contractor’s expense. Each layer shall be completed before the layer 
above is started. The bottom layer shall be placed carefully by hand to avoid damage 
to the underdrain system and to ensure a free passage of water from the orifices. 
Workmen shall not stand or walk directly upon the media, but upon boards or staging 
so that the weight of the workmen will not displace the media as indicated in 
ANSI/AWWA B100.  
 

La
st

 M
od

ifi
ed

: 0
2/

28
/2

02
4 

at
 1

0:
41

A
M

 E
S

T



 

90398-004/February 2024 46 61 16-7  Filter Media 

6. The Contractor shall not support any staging equipment or personnel from the filter 
washwater troughs at any time. 
 

7. Filter sand shall be installed in a uniform thickness with the top surface brought to a 
true level plane. Bulk media may be placed dry or wet as specified in AWWA B100-
16. When shipped in bags, filter media may be placed by scattering material directly 
from the bags. Before any materials are placed, CONTRACTOR to provide 6-inch 
increments in elevation that are 12-inches long in the middle of each filter cell wall 
and shall mark the top elevation of each layer by a continuous level line around the 
cell on the inside of each filter. The elevation of the top surface of each filter media 
layer shall be checked by filling the filter with water to the level line previously marked 
on the inside of the filter. 
 

8. After the sand has been placed, the media shall be washed and scraped or skimmed 
to remove excess fine material. Wash water shall be slowly admitted upward through 
the underdrain system until the entire bed is flooded. The bed shall be allowed to 
stand for as long a period as deemed necessary before initial wash. The wash rate 
shall be increased gradually during the initial wash to remove air from the bed. 
During each backwash, the water shall be applied at an initial rate of not more than 
2 gpm/ft2 of filter area. The backwash rate shall then be increased gradually over a 
period of 3 minutes, at the rate as defined in Appendix A – Fluidization Backwash 
Rate Schedule. The filter bed shall be backwashed for a total period of not less than 
30 minutes in order to stratify the bed and to wash out dirt. This process will require 
several separate backwashes, but not less than 3 backwashes at 10 minutes each 
at an expansion of not less than 30 percent followed by a slow closing of the wash 
water valve. Following each backwash, the top layer of media shall be removed such 
that after the last backwash a total of 2-inch of media shall be removed and 
discarded, and the final surface leveled. The depth of media, as specified herein, 
shall be measured in place after backwashing. 
 

9. The field tests specified in Article 3.02 below shall then be conducted. 
 

10. After the sand has been placed, leveled, washed, scraped, and field testing has been 
completed and accepted, the anthracite shall be placed, leveled, scraped, and field 
tested as described in Sections 3.01 B.7. through 3.01.B.9. and 3.02. 
 

11. The filters shall be maintained completely clean and free of any debris or other 
foreign materials at all times. Filters shall be cleaned to the satisfaction of the 
Engineer prior to disinfection. 
 

12. After all other work is completed, and before the filters are placed in service, the 
filters shall be disinfected by chlorination as specified in AWWA C653, and as 
directed and supervised by the Engineer. Shall be in accordance with 33 01 10.13 - 
Disinfection of Water Treatment Facilities. 
 

13. The Contractor shall remove from the job site and dispose of all excess or rejected 
filter media and the area around the filters shall be cleaned at the end of each 
working day.  
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14. All tanks, channels, etc., used in the course of the placement of the media into the 
filters shall be completely cleaned.  

 
3.02 FIELD TESTING 
 

A. Preliminary and final field tests shall be performed for all material provided under this 
Specification, Division 01 – General Requirements, Section 46 00 00 Equipment General 
Provisions and as specified in the Section 00 72 00 – General Conditions. 

 
B. Additional requirements for the field testing of the materials provided under this 

Specification are as follows: 
 

1. Samples shall be taken from the materials received at the site. An independent 
testing laboratory engaged by the Contractor shall prepare the samples in 
accordance with ASTM D4371-84 and shall then test the samples for compliance 
with the requirements of this Specification. 

 
2. Upon completion of the backwashing procedure specified in Article 3.01 above for 

sand, a sieve analysis shall be made of composite samples of the sand to determine 
the gradation. Sufficient material shall be removed from the top of the bed so that 
the uniformity coefficient shall be less than 1.40 after the sand is scraped. Further 
backwashing and scraping shall be carried out until the requirements specified in 
this Article are satisfied. After completion of field testing for sand filter media, 
placement of anthracite filter media may commence.  

 
3. Upon completion of the backwashing procedure specified in Article 3.01 above for 

anthracite, a sieve analysis shall be made of composite samples of the anthracite to 
determine the gradation. Sufficient material shall be removed from the top of the bed 
so that the uniformity coefficient shall be less than 1.40 after the anthracite is 
scraped. After scraping, not more than 1.0 percent of the material shall pass a No. 
25 sieve and the effective size shall be as specified. Further backwashing and 
scraping shall be carried out until the requirements specified in this Article are 
satisfied.  

 
4. After filter materials have been placed, soaked and initially backwashed, each filter 

shall be backwashed three times, for at least ten minutes each time, at a rate as 
defined in Appendix A. After each backwashing the filter media shall be allowed to 
compact by slowly reducing the washwater flow. 

 
5. A minimum of four composite samples of the filter media shall be taken for sieve 

analysis from each filter. Each composite sample shall consist of equal portions from 
a minimum of five cores. Four cores shall be taken at the corners approximately 2 
feet from the walls, and one core shall be taken near the center-line of the filter 
surface and under a trough. These cores shall be taken using a core sampler of 2-
inch empty tubing. The core sampler shall be inserted to the elevation of the 
underdrain and then removed by excavating around it in order to extract a complete 
profile of the material found above that elevation. 

 
6. Upon receipt of the samples, the independent testing laboratory shall prepare the 

samples in accordance with ASTM D4371-84. The tests conducted shall determine 
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the conformance of the media with the acid solubility, gradation, uniformity coefficient 
and sieve requirements specified herein above and with the other requirements of 
this Specification. 

 
7. Sieve analysis of samples taken shall include additional sieves such that there are 

two sieve measurements smaller than the effective size. 
  
3.03 MANUFACTURER/SUPPLIER’S REPRESENTATIVE  

 
A. The Contractor shall provide the services of a qualified manufacturer/supplier’s 

representative to assist in the installation of the filter media, check the installation before 
the media is placed into operation, and assist in the performance of field tests. The 
services provided shall be in accordance with the requirements of Section 00 72 00 – 
General Conditions. 

 
B. The Contractor shall provide the services of the manufacturer/supplier’s representative at 

such times and for such durations of time as are needed to perform the tasks required of 
the representative. At a minimum, the services of the manufacturer/supplier’s 
representative shall be provided as indicated herein below. The number of visits and 
person-days per visit indicated below shall be understood as referring to the total required 
services for the lot of filter media provided under this Specification. 

 
1. Installation 1 visit of  5 days per visit. 

 
2. Field Testing 1 visit of  2  days per visit. 
 
3. Training  1 visit of 1 day per visit. 

 
C. Unless otherwise authorized by the Engineer, the manufacturer/supplier’s representative 

shall be a direct employee of the filter media manufacturer/supplier, with at least three (3) 
years experience in the installation, testing and start-up of filter media of the type provided 
under this Specification. The manufacturer/supplier’s sales and marketing personnel will 
not be accepted as manufacturer/supplier’s representatives. 
 

D. The manufacturer/supplier’s representative shall meet with the Underdrain and equipment 
installers and shall have full knowledge and experience in the installation of the filter media 
in filter systems of the type to be provided under this Contract. 

 
E. Reports: The Contractor shall submit a report from the manufacturer/supplier for each visit 

to the Site of the manufacturer/supplier’s representative. The report shall provide complete 
information regarding the visit, including, but not limited to, dates, times, subject media, 
tasks performed, persons contacted, problems corrected, test results, training provided, 
and other pertinent information. 

 
F. In addition to the above, the Contractor shall provide the services of person(s) authorized 

by the manufacturer/supplier to witness the unloading at the Site of the filter media 
provided under this Specification, and to ascertain the condition of said media. 
Manufacturer/supplier’s sales and marketing personnel may be accepted as authorized 
person(s) to perform these specific tasks. The Contractor shall submit to the Engineer a 
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report, completed by the authorized person(s) and certified by the filter media 
manufacturer, documenting the findings of the authorized person(s). 

 
G. Qualified engineers of the manufacturer/supplier shall inspect the filters before placement 

of the filter media.  
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APPENDIX A 
 
 FLUIDIZATION BACKWASH RATE SCHEDULE 
 
 

Water Temperature  Backwash Rate (gpm/ft2) 
     (For 30% Expansion) 
 
 (°C) (°F)  Sand Anthracite 
 
 5 41 16.3 15.0 
 10 50 17.3   16.5 
 15 59 19.0    18.0 
 20 68 21.0 20.0 
 25 77 23.0 22.0 
 30 86 25.0  24.0 

 
 
 

END OF SECTION
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SECTION 43 11 33.13 

AIR SCOUR BLOWER 

PART 1 – GENERAL 

1.01 THE REQUIREMENT 

A. The Contractor shall furnish, install, test, adjust, and place in satisfactory operation two 

(2) heavy duty positive displacement blower systems for installation in an acoustical 

enclosure complete with all accessories including motors, steel bases, inlet filters, inlet 

silencers, discharge silencers, relief valves, check valves, flexible connectors, V-belt drive, 

guards, vibration isolation, and other components required for a complete and operable 

blower system for the Filter Air Scour System as shown on the Drawings and as specified 

herein. 

B. The air scour blowers shall be furnished as a stacked over/under blower package, housed 

in a compatible acoustical noise reducing enclosure and furnished by a single 

manufacturer as a complete system.  

C. Equipment and manufacturer’s services shall be provided in accordance with the 

requirements of Section 46 00 00 – Equipment General Provisions. 

1.02 RELATED WORK SPECIFIED ELSEWHERE 

A. Division 01 – General Requirements 

B. Division 05 – Metals 

C. Section 09 91 00 – Painting 

D. Section 46 00 00 – Equipment General Provisions 

E. Section 40 05 64 – Butterfly Valves 

A. Section 26 05 00 – Basic Electrical Requirements 

B. Section 26 05 60 – Low-Voltage Electric Motors 

C. Division 26 – Electrical 

D. Division 40 – Process Interconnections 

1.03 SUBMITTALS  

A. In addition to the submittal requirements specified in Section 01 33 00 – Submittal 

Procedures and Section 46 00 00 – Equipment General Provisions, submit the following: 
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1. Support locations and loads that will be transmitted to bases and foundations. 

Weights of all system components and the total weight of the operating blowers. 

2. Complete electrical field termination drawings. 

3. Electrical equipment product data sheets. 

4. Overall equipment layout and dimensional data including piping interconnection 

locations and sizes and electrical and instrumentation connection locations. 

5. Copies of shop test reports. 

6. Field test results. 

7. Blower performance curves including capacity/pressure/speed curves and 

horsepower/pressure/speed curves at standard conditions of 14.5 psia inlet 

pressure, 68°F inlet temperature, and 36% relative humidity. 

8. Blower performance data sheets including capacity, pressure, speed and 

horsepower at the Design Inlet Conditions specified in Paragraph 2.02. 

B. Furnish Operation and Maintenance manuals, shop drawings and other material 

required as specified in Section 01 33 00 – Submittal Procedures, Section 01 78 23 

Operation and Maintenance Data and Section 46 00 00 – Equipment General 

Provisions. 

C. Furnish Training Lesson Plans as Specified in Section 01 79 00 Training/Instruction of 

Owner’s Personnel  

D. The Contractor shall submit a complete list of additional spare parts, beyond those 

specified herein, which the manufacturer recommends to be kept on hand and as 

specified in Section 46 00 00 – Equipment General Provisions. 

1.04 QUALITY ASSURANCE 

A. The materials covered by the Specifications are intended to be standard equipment of 

proven reliability and as manufactured by reputable Manufacturers having experience in 

the production of such equipment. The equipment furnished shall be designed, 

constructed, and installed in accordance with the best practices and methods and shall 

operate satisfactorily when installed and operated per the Manufacturer’s 

recommendations. 

B. The blower package shall be furnished by the manufacturer of the blower to ensure 

single source responsibility for blower performance and compatibility of associated 

accessories. Blower packages that utilize blowers not specifically manufactured by the 

blower package supplier are not acceptable. 
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C. The Manufacturer shall have a minimum of ten years of experience producing similar 

positive displacement blowers for the North American municipal drinking water treatment 

industry with similar capacity, motor horsepower, and discharge pressure design criteria 

specified herein, as a minimum. The Manufacturer shall be able to show evidence of at 

least ten distinct installations in satisfactory operation for at least three years, and at 

least five distinct U.S. municipal drinking water treatment installations of the size and 

model of blower proposed in satisfactory operation for at least two years. 

D. All materials shall be new and both workmanship and materials shall be of the very best 

quality, entirely suitable for the service to which the units are to be subjected and shall 

conform to all applicable Sections of these Specifications. All parts of duplicate 

machines shall be interchangeable without modification. The construction of the blower 

shall be such that the blower will not be damaged during continuous operation and will 

not have undue vibration within the blower's operational limits. The design and 

construction of the blower shall not cause any unbalanced floor loadings. 

E. The Contractor shall protect blower system components at the project site and during 

installation. The Contractor shall be responsible for scheduling and coordinating delivery 

of the blower with the Manufacturer to minimize the time that blower is stored on-site. 

The Contractor shall be responsible for any additional cost incurred for storage of the 

blower.  

1.05 CONTRACTOR'S RESPONSIBILITY 

A. The Contractor, through the manufacturer, shall provide the services of qualified service 

persons with at least five (5) years of experience who are regularly involved in the 

inspection, installation, start-up, troubleshooting, testing, maintenance, and operation of 

positive displacement blower systems. The service persons shall: 

1. Check installation. 

2. Assist the Contractor in conducting field tests and preparing a written report as 

specified below. 

3. Witness and check start-up of the system. 

4. Assist the Contractor in making adjustments and modifications as necessary to 

optimize operation of system components. 

5. Troubleshoot and correct any mechanical or control problems that are noted 

during tests and start-up.  

6. Submit written certification that the systems have been properly installed, tested, 

and adjusted, and that all controls and protective devices operate properly, 

including date of final acceptance test, as well as a listing of all persons present 

during the tests.  
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7. Investigate and supervise correction of any operating problems that may arise up 

to the end of the guarantee period of the equipment. 

8. Instruct Owner personnel in the operation and maintenance of the equipment. 

B. The services of a qualified manufacturer's technical representative shall be provided at 

no additional cost to the Owner for a period of not less than one (1) day for each blower 

application. 

C. Any additional time required to achieve successful installation and operation shall be at 

the expense of the Contractor. 

1.06 WARRANTY AND GUARANTEE 

A. Warranty and Guarantee shall be as specified in Section 46 00 00 – Equipment General 

Provisions, with the exception that the warranty period shall be for two (2) years from 

substantial completion. 

PART 2 – PRODUCTS 

2.01 ACCEPTABLE MANUFACTURERS 

A. The air scour blowers (including motors and drive couplings) provided under this 

Specification shall be as manufactured (including all standard equipment, unless 

otherwise specified) by a single manufacturer, Aerzen; Gardner Denver (Excelsior 

Blower Systems or Hoffman-Ingersol Rand); Tuthill Corporation / M-D Pneumatics 

Division; or approved equal. The manufacturer shall be required to present to the 

Engineer satisfactory evidence of at least 10 different installations of similar equipment 

installed and performing satisfactorily in accordance with these specifications, each for 

at least five (5) years. 

2.02 PERFORMANCE REQUIREMENTS 

A. Operating conditions and performance requirements are provided in the table below. 

The blowers shall be capable of providing the specified blower capacity at the design 

discharge pressure at the package discharge flange at the design inlet conditions 

specified below. The discharge pressure specified below is the required pressure at the 

blower package discharge flange. The SCFM specified below is the required airflow at 

the inlet to the package and excludes any internal blower package losses (inlet filter, 

inlet piping, silencer, etc.). The blower package manufacturer shall account for all inlet 

losses (inlet filter, inlet piping, silencer, etc.) and all discharge losses (silencer, check 

valve, etc.) within the blower package in determining the total differential pressure to be 

provided by the blower.  
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Table 1: Blower Package Performance Requirements 

 
Blower 

Packages 

Number of Blowers 2 

Design Mass Flow Rate/Blower, scfm 1848 

Minimum Inlet Pressure, psia Atmospheric 

Elevation, feet above MSL 485.0 

Barometric Pressure, psia 14.70 

Operating Ambient Temperature Range, °F 50 to 104 

Relative Humidity Range, % 0 to 100 

Design Inlet Relative Humidity, % 85 

Discharge Pressure at Discharge Flange, psig 10.5 

Blower Shaft Maximum Speed at Design Capacity, rpm 2,050 

Blower Shaft Minimum Speed at Minimum Capacity, rpm 1,200 

Acoustic Enclosure Type Close Fitting 

Sound Level 3 feet from Enclosure, dBA 85 

Maximum Motor Horsepower Each Unit, horsepower 150 

B. Inlet volume and pressure shall be measured at the inlet flange.  Discharge pressure 

shall be measured at the discharge flange.  The capacity will be guaranteed with an 

allowable tolerance on the inlet volume of plus or minus four (4) percent.  

C. The unit must be capable of operating from 50% to 100% of design discharge capacity 

for extended periods, without overheating, damaging equipment or overloading the 

motor. 
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2.03 BLOWER CONSTRUCTION 

A. A welded steel fabricated base or combination base frame and discharge silencer shall 

be provided for mounting the blower, electric drive and driver base. Fabricated bases 

shall be of a rigid box section shape. The box section shall be properly stiffened and 

present large bearing areas for carrying the load on the foundation. The base shall be 

rigid to prevent deflection during start-up and normal operation that would affect 

alignment. Resilient isolation pads shall be provided between the concrete mounting or 

bottom of the blower enclosure and the base of the blower unit. Positioning pins and 

jackbolts shall be provided to facilitate motor alignment when motor is coupled directly to 

blower if applicable. The base shall support the blower and a pivoting motor base. The 

motor shall be mounted on the pivoting base. The weight of the motor shall provide 

automatic belt tensioning. Installation shall conform to recommendations of the blower 

and V-belt component manufacturers including motor, V-belt drive, guard, controls, and 

all necessary items. V-belts shall be of the stretch resistant type with a fully automatic 

belt tensioning mechanism. 

B. The blower casing shall be one-piece with separate headplates and shall be made of 

close-grained cast iron suitably ribbed to prevent distortion under the specified operating 

conditions. The casing shall incorporate a proven means of pulsation cancellation such 

that the sound pressure level measured 3 feet from the front, back, and side panels of 

the blower package does not exceed the value specified in Paragraph 2.02. The 

vibration level as measured at the blower casing, in the X/Y planes of the bearings, shall 

not exceed 0.55-inch/sec RMS when operating at the specified maximum operating 

pressure and speed in the actual blower package.  

C. Shafts and rotors shall be forged or cast from a single piece of steel. Alternatively, the 

lobe and shaft shall be of one-piece construction that is machined together. The single 

lobe shall be of the straight, tri-lobe involute type and shall operate without rubber or 

liquid seals or lubrication and shall be positively timed by a pair of accurately machine 

heat-treated alloy steel, helical tooth or straight cut timing gears. The timing gears shall 

be mounted on the lobe shafts with a press fit and keyed or mounted onto the blower 

shafts with a tapered interference fit. Timing gears shall either be straight cut and 

beveled or one gear shall be equipped with a hub and a gear to facilitate accurate and 

easy timing. Each lobe/shaft shall be supported by cylindrical roller bearings sized for a 

minimum of 100,000 hours B-10 life at the specified design conditions. 

D. The lube oil system shall be supplied with a sight glass and ample oil reservoir capacity. 

Piston ring oil seal shall be provided at each bearing, designed to prevent lubricant from 

leaking into the air stream. Rotary piston ring shaft seals shall be provided at the point 

where the shaft passes through the head plate (air seal). A total of 16 piston ring seals 

shall be provided for each blower. Further provision shall be made to vent lubricant to 

the impeller side of the oil seal to atmosphere to eliminate any possible carryover of 

lubricant into the air stream. Lip seals inside the blower shall not be acceptable. Lip seal 

is allowed at the drive shaft only, complete with wear sleeve. 
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E. The timing gears and the bearings shall be splash oil lubricated from oil slingers 

mounted on the driven or non-driven shaft and dipping in oil. Grease lubricated bearings 

shall not be acceptable. Each bearing shall be equipped with an oil deflector disc if 

necessary to further reduce oil leaks. 

F. Blower package shall be designed to allow ease of access to oil drain plugs. Drains shall 

be piped to the front of the enclosure to allow for easy access. Blower package shall 

have a single or dual oil drain and single oil fill connection with oil level sight glass 

mounted on the exterior of the sound enclosure.  

2.04 BLOWER ACCESSORIES 

A. Each blower shall be supplied with one combination inlet filter/silencer. The inlet 

filter/silencer shall be mounted directly to the inlet flange of the blower. The filter element 

shall be washable by maintenance personnel as a preventative maintenance procedure.  

B. If a combination inlet filter/silencer is not proposed by the manufacturer, then each 

blower may be supplied with one inlet silencer and one inlet filter. The inlet silencer shall 

be a combination chamber and absorptive design for maximum sound attenuation. Inlet 

filter/silencer performance losses shall be included by the blower vendor in the blower 

performance calculation.  

C. The blower manufacturer shall provide an Annular Flow Absorption Silencer to be 

installed immediately downstream of the blower system’s unloading/shutoff valve on the 

unloading line (to atmosphere) to provide noise attenuation during blower startup. 

Annular Flow Adsorption Silencer shall be installed by the contractor as per contract 

documents. Silencer to have: 

1. Perforated cylinders lined with high density polyester fiber  

2. Full blocked-line-of-sight design  

3. Flange connections with 125#/150# ANSI Drilling  

4. 325° F Maximum Temperature  

5. All welded heavy-duty steel construction 

D. Each blower shall be supplied with one combination base frame and discharge silencer 

or separate structural steel base and conventional discharge silencer located within the 

blower package enclosure. The silencer shall feature a single or double shell of pressure 

vessel quality steel with continuous welds. The temperature rating shall be 300°F. The 

design of the silencer must accommodate being bolted directly to the blower discharge 

flange with no intermediary pieces, and shall be designed to assure that there will be no 

disturbing pipe beating noise or pipe harmonics whether one blower or multiple blowers 

are running. The discharge silencer and acoustic enclosure shall be designed to reduce 

the sound pressure level emitted by the blower package such that it does not exceed the 
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value specified in Paragraph 2.02 over the entire range of operation measured 3 feet 

from the front, back and at two locations opposite each side panel in free field 

conditions. The blower manufacturer shall supply a stainless steel grounding lug fully 

welded to the base or shall ground the base to the sound enclosure through a ground 

wire or strap. 

E. Each blower package shall be connected to the plant piping via flexible connector(s) 

located downstream of the discharge silencer. The flexible connectors shall be suitable 

for the maximum operating temperature and pressure ratings of the equipment in the air 

stream. 

F. Each blower shall be supplied with a V-belt drive and belt guard that shall be of the high 

capacity type, oil and heat resistant. Drive shall be designed for a minimum service 

factor of 1.2 times the maximum blower horsepower. Belt tensioning shall be fully 

automatic for maintaining proper tension. Sheaves shall be dynamically balanced 

regardless of the operating speed. 

G. Each blower shall be supplied with vibration isolating mounts to prevent transmission of 

vibration to the floor/foundation. Blower manufacturer shall be responsible for 

attenuating noise and vibration in the blower package.  

H. The blower manufacturer shall provide a pressure relief valve located inside the 

enclosure and installed at the factory by the blower manufacturer. Valve shall have a 

304L stainless steel body, with 316 stainless steel disc and shaft. The valve shall be field 

adjustable, spring loaded-type and have a proportional operating characteristic with 

respect to the pressure set point. Initial setting of the pressure relief valve shall be as 

required by the manufacturer to protect the blower from exceeding its maximum rated 

pressure capacity. The pressure relief valve shall be sized to pass 100% of the design 

flow.  

I. Check valves shall be provided on the discharge of each blower unit within the acoustic 

enclosure. Valves shall have 304L stainless steel bodies with 316 SST shaft, plate, and 

springs, and sealing member suitable for 300°F continuous service or shall be of the full-

bore low pressure drop, flapper type design with an aluminum or steel body and steel 

flap embedded in EPDM with full contact seal all suitable for 300°F continuous service.  

J. Discharge isolation valves shall be supplied and installed by the Contractor on the 

discharge piping outside of the enclosure. Valves shall be high performance, resilient-

seated butterfly valves as specified in Section 40 05 64 – Butterfly Valves. 

K. Provide a liquid-filled pressure gauge for each blower discharge and suction.  

1. Range: 0 to 20 psig (discharge); 0 to 40 inches water gauge (suction). 

2. Accuracy: ±2% of full scale.  
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3. Dial: 2-1/2” diameter; 270° scale; heavy gauge aluminum with white background 

and black markings; 1.0 psig/2 inches WC minor divisions. 

4. Case: Stainless steel  

5. Bourdon Tube and Socket: 316 Stainless Steel 

6. Connection: ¼” or 1/8” NPT. 

7. ¼” stainless steel pressure snubber. 

8. Pressure gauges shall be mounted to the sound enclosure wall. 

L. Provide a liquid filled bimetal thermometer for each blower discharge. 

1. Range: 50 to 300°F discharge and - 40 to 160°F inlet.  

2. Accuracy: ±1.5% full span. 

3. Dial: 2-1/2” diameter; 270° scale; heavy gauge stainless steel with white 

background and black markings; 5°F minor divisions.  

4. Case: Stainless steel. 

5. Ring: Stainless steel. 

6. Movement: Stainless steel. 

7. Actuating Element: Type 304 stainless steel, precision rolled, fully annealed 

tubing. 

8. Compensation: Bimetal compensator to offset ambient temperature changes in 

case area. 

9. Temperature gauge shall be mounted to the sound enclosure wall. 

M. A high temperature switch shall be provided for each blower  with a minimum opening 

range of 150° to 300°F. The maximum temperature capability shall be a minimum of 

400°F. The switch may be combined with the thermometer specified in Paragraph 2.04 

K. Sensor is to be capillary type with remote 3-3/4” brass bulb.  

N. A high-pressure switch shall be provided for each blower in NEMA 4X enclosure, B4 

Series or equal. The pressure switch operating range shall be from 1 to 15 psig. The 

actuator seal shall be Viton or equivalent and shall be suitable for air service up to 

300°F. Pressure switches shall have adjustable deadband, hermetically sealed switching 

element and 316 stainless steel pressure port.  
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O. The high discharge temperature and pressure switches shall be pre-installed on the 

discharge piping within the blower enclosure. All switches within the blower enclosure 

shall be factory wired to a labeled terminal strip in a NEMA rated junction box, housed 

within the blower sound enclosure. The Contractor shall provide wiring from the terminal 

strip to the motor starter.  

P. Each blower shall receive its initial oil filling at the factory. Oil requirements shall be such 

that the oil shall be available from a local source and be food-grade. 

2.05 BLOWER MOTORS 

A. The blower manufacturer shall be responsible for furnishing a horsepower motor for 

each blower package rated per Table 1 above. The manufacturer shall be responsible 

for the proper selection, testing, installation, and operation of the motors and for 

coordinating the motors with the blower equipment. Motors shall be premium efficiency 

motors as manufactured by WEG, SIEMENS, Toshiba, ABB, or equal. Motors shall be 

new and both materials and workmanship shall be of the very best quality. The 

Contractor shall ensure that the blowers supplied under this Section are compatible with 

electrical equipment provided under Division 26. 

B. Motors shall be horizontal squirrel cage induction motors designed in accordance with 

the latest ANSI, NEMA, and IEEE standards. Motors shall be 480 volts, 3-phase, 60 Hz. 

Motors shall be designed and manufactured for continuous duty for operation under the 

following conditions: 

1. Ambient temperature approximately 68 degrees F. 

2. Voltage variations of ±10 percent. 

3. Frequency variation of ±5 percent. 

4. Combined voltage and frequency variation of ±10 percent with frequency variation 

not exceeding ±5 percent. 

C. Inverter duty rated motors shall have a minimum service factor of 1.0 and non-inverter 

rated motors shall have a minimum service factor of 1.15. Motor horsepower shall be 

equal to or greater than the load over the full range of operating conditions. Motor speed 

shall not exceed 2,050 rpm. 

D. Motor torque characteristics shall be at least 20 percent greater than the maximum full 

load torque requirements over the full range of operating conditions from start-up to full 

load. 

E. Motor enclosure shall be TEFC corrosion protected. Motor shall be designed for quiet 

operation.  

F. Motors shall provide premium efficiencies and power factors throughout their operating 

range. The power factors specified shall be achieved without the use of power factor 
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correction capacitors. Motors shall provide minimum efficiencies and power factors as 

specified in NEMA-MG1 

G. Efficiencies and power factors for each motor shall be verified by submittal of certified 

test reports for similar motors. 

H. Motor insulation shall be a minimum of Class F. However, temperature rise shall be 

limited to that of Class B insulation. Manufacturer's premium grade insulation shall be 

used. 

I. The stator shall be assembled from high grade electrical sheet steel laminations 

adequately secured together. Stator windings and end turn connections shall be fully 

braced to withstand all mechanical, electrical, and thermal stresses. The shaft shall be 

made of high-grade machine steel or steel forging and of size and design adequate to 

withstand the load stresses. The rotor shall be fabricated of high-grade electrical sheet 

steel laminations adequately fastened together and to the shaft. 

J. Bearings shall be grease lube ball bearings. Split bearing housings shall be used such 

that bearings can be inspected or replaced without disturbing alignment. 

K. Motor leads shall be suitably marked and identified. Each motor shall be provided with 

an oversized terminal box with space for connections and shall be constructed of cast 

iron or fabricated steel, neoprene gasketed and bolted.  

L. Motors shall be designed and manufactured for operation in the direction required for the 

blowers. The phase sequence shall be marked permanently and plainly inside the stator 

lead junction box.  

M. Motors shall have breather and drain plugs to allow for drainage of any moisture from 

inside. 

N. Each motor shall be provided with normally closed motor winding temperature switches, 

one per phase, wired in series. The motor temperature switches shall be wired to the 

motor starter by the Contractor. 

O. Motors shall comply with Section 26 05 60 – Low-Voltage Electric Motors, except where 

modified herein. 

2.06 ACOUSTICAL ENCLOSURE (CLOSE-FITTING TYPE) 

A. Each blower shall be supplied with a sound enclosure designed for indoor installation 

covering the entire blower package including the drive motor, the inlet silencer, and the 

discharge silencer. The sound enclosure must be designed for easy inspection and 

maintenance of all blower package components. 

1. Panels shall be made of steel sheet, externally coated with a premium coating 

system. Sound enclosure acoustic material as a minimum shall comply with UL 94 

or UL 723 for fire-retardant, self-extinguishing, non-dripping materials, FMVSS 302 
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with a burning rate B or lower 100mm/min, or equivalent. Materials with a lesser 

rating shall not be acceptable.  

2. A grounding strap or wire shall be installed between the blower base and the 

sound enclosure base to allow for grounding of the complete blower package.  

3. Quick release panels, each less than 50 lbs. shall provide easy and quick access 

for routine maintenance of the blower and the package components. For panels 

heavier than 50 lbs., hinged doors shall be supplied, with the appropriate frame, 

reinforcements and supporting elements.  

4. A high efficiency motor driven ventilation fan shall provide ventilation and cooling 

integral to the sound enclosure and shall operate whenever the blower is 

operating. The Contractor shall provide the required interlock between the 110V 

cooling fan and the 480-volt starter for the blower. The fan shall be capable of 

limiting the temperature within the acoustical enclosure to 125°F with an outside 

temperature of 104°F. Cooling fan shall be sized for sufficient heat removal from 

the sound enclosure. Alternatively, the ventilation fan may be connected directly to 

the blower shaft such that the fan operates when the blower runs. 

5. All enclosure fasteners and anchor bolts shall be Type 316 stainless steel. Anchor 

bolt design and supply shall be by the Contractor. 

2.07 SPARE PARTS 

A. Furnish all special tools and appliances necessary to disassemble, service, repair and 

adjust the equipment and appurtenances. 

B. Spare parts which are identical and interchangeable with the original parts shall be 

furnished in clearly identifiable and labeled containers. The Contractor shall provide the 

following spare parts: 

1. Two (2) filter elements per blower 

2. One (1) year supply of manufacturers recommended oil, per blower 

3. One set of V-belts per blower 

PART 3 – EXECUTION 

3.01 SHOP TESTING 

A. Shop testing shall be in accordance with Section 46 00 00 – Equipment General 

Provisions and with the following additional requirements: 
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B. A detailed overview of the manufacturer’s shop testing protocol shall be submitted with 

the Shop Drawings. The shop test protocol shall fully describe the manufacturer's test 

facilities and the test procedure to be used.  

C. After assembly, each blower system shall be factory lubricated, aligned and 

operationally tested. Run time on each blower shall be at least 30 minutes, after which 

each blower shall be rechecked for alignment and tension of V-belts and adjusted if 

necessary. If adjustments are made, the blower(s) shall be restarted and run an 

additional 15 minutes, shut down and rechecked again. 

D. Each blower system shall be tested in compliance with ISO 1217 Annex B to 

demonstrate compliance with all specified performance requirements. 

1. Where ISO 1217 Annex B is specified, each individual blower stage shall be 

subject to full-load testing to verify volumetric flow and power values. Test reports 

shall provide the following information at a minimum: 

a. Blower model and serial number 

b. Inlet flow, icfm 

c. Differential pressure, psig 

d. Blower shaft power, HP 

e. Blower speed, rpm 

f. Blower inlet air temperature, °F 

g. Barometer, psia 

h. Relative humidity, % 

E. In case of failure of any unit to meet the test requirements, the manufacturer, at his own 

expense, shall make such alterations as are necessary and the tests shall be repeated 

without additional cost to Owner until the equipment is satisfactory. 

F. Complete instrumentation layout and manufacturer's information for all instrumentation 

used during testing shall be submitted including the arrangement and device for flow 

measurement, conversion tables/graphs, and accuracies over the specified flow range. 

All instruments and measuring devices that the manufacturer proposes to use for shop 

performance testing shall be calibrated by a laboratory not more than twelve months 

prior to the first performance test. 

G. The blower manufacturer shall prepare and submit test results, performance curves at 

standard and design inlet conditions, and all calculations with a statement certifying that 

shop tests were successfully conducted in accordance with the test requirements and 

that all specified performance conditions were demonstrated for each blower system.  
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3.02 INSTALLATION AND FIELD TESTING 

A. The equipment shall be installed in accordance with the instructions and drawings of the 

manufacturer and Section 46 00 00 – Equipment General Provisions. 

B. The Contractor shall furnish and install the blower packages and all related items in strict 

accordance with manufacturer's instructions including proper support and anchoring of 

the blowers. All supports, fasteners, anchors, equipment, hardware, etc. shall be 

furnished for a complete installation. 

C. Prior to field testing of blower equipment, the Contractor shall take all necessary 

precautions to ensure that the air piping is completely clean and free of any debris, dirt, 

or other foreign materials which could clog the aeration equipment or interfere with 

acceptable operation. 

D. After each blower unit and its accessories have been completely installed and the 

electrical connections have been made, it shall be subjected to field tests conducted by 

the Contractor and witnessed by the Engineer to determine if it is free from all 

objectionable vibration, bearing heating, noise, or other defects. Vibration shall not 

exceed 0.55 in/sec RMS at any bearing in any plane. Sound pressure level shall be 

measured along each side of the enclosure to verify conformance to the requirements 

specified herein. Each blower unit shall be subjected to running tests under actual 

operating conditions for a period of 4 hours during the field test, as per the 

Manufacturer’s standard testing procedures. The Contractor shall make such changes of 

alterations in the blower units or their auxiliaries necessary for satisfactory operation as 

directed by the Engineer based on the results of the field tests. 

3.03 PAINTING 

A. Painting shall be as specified in Section 09 91 00 – Painting unless otherwise specified 

herein. Blowers shall be coated with the manufacturer’s recommended premium paint 

system suitable for the blowers’ intended use.  

B. All inaccessible surfaces of the equipment, which normally require painting, shall be 

finished painted by the manufacturer. The equipment and motor shall be painted with a 

high quality epoxy polyamide semi-gloss coating specifically resistant to chemical, 

solvent, moisture, and acid environmental conditions, unless otherwise specified. 

C. Gears, bearing surfaces, and other unpainted surfaces and other unpainted surfaces 

shall be protected prior to shipment by a heavy covering of rust-preventive compound 

sprayed or hand applied which shall be maintained until the equipment is placed in 

operation. This coating shall be easily removable by a solvent. 

3.04 EQUIPMENT IDENTIFICATION 

A. The blowers shall be provided with a substantial brass or stainless steel nameplate, 

securely fastened in a conspicuous place, and clearly inscribed with the manufacturer’s 
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name, year of manufacture, serial number, design air flow in scfm and icfm, discharge 

pressure, rpm, motor horsepower, and motor voltage. 

END OF SECTION
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SECTION 46 61 19  

FILTER WASHWATER TROUGHS 

PART 1 –  GENERAL 

1.01 WORK INCLUDED 

A. The Contractor shall furnish, install, test and place into satisfactory operation stainless 

steel washwater troughs (launders), as specified and shown on the Contract Drawings, 

complete with all support systems, mounting brackets, anchors bolts, and all related 

hardware and other appurtenances. Troughs shall be provided for each of the fourteen 

(14) filters, with three (3) troughs per filter. 

1.02 RELATED SECTIONS 

A. Division 01 – General Requirements  

B. Division 03 – Concrete 

C. Division 05 – Metals 

D. Section 05 13 00 – Stainless Steel 

E. Section 46 00 00 – Equipment General Provisions 

F. Section 46 61 00 – Filter Underdrains 

G. Section 46 61 16 – Filter Media 

1.03 SUBMITTALS 

A. The Contractor shall furnish and submit shop drawings, samples and material test 

reports as specified in Division 01. The Contractor shall obtain from the manufacturer 

and shall submit the following: 

B. Working drawings shall include, but not be limited to the following: 

1. Equipment specifications and data sheets, with identification of all materials used 

and methods of fabrication.  

2. Complete assembly, layout, installation and shop drawings, with clearly marked 

dimensions.  

3. Equipment cross-section drawings. 

4. Manufacturer’s delivery, storage and handling requirements. 
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5. Manufacturer’s installation instructions and recommendations. 

6. Weights of equipment component parts, assembled weight of equipment, and total 

shipping weight. As applicable, include dynamic loads and weight when full. 

7. Structural and/or process design calculations. Structural calculations shall be 

signed and sealed by a Professional Engineer in the State of Massachusetts.  

8. Graphs and calculations in support of trough capacity, stress and deflections 

incurred during normal operating conditions. 

9. Reinforcement details. 

10. Leveling requirements. 

11. Certification of manufacturing facility. 

12. Certification of welders, steamfitters, and other workmen. 

13. Evidence of manufacturer experience and of the successful operation in other 

facilities of equipment similar to that proposed for this project, as specified herein 

and in Division 1. 

C. List of Spare Parts, Special Tools and Supplies 

1. Spare parts lists shall indicate sizes, quantities, and part numbers of the items to 

be furnished. Terms such as “1 lot of packing material” shall not be acceptable. 

D. Reports of Certified Shop Tests 

1. The reports of certified shop tests shall be submitted as specified herein and in 

Division 01. No equipment shall be shipped from its place of manufacture before 

the certified shop test reports have been approved by the engineer. 

E. Reports of Field Tests 

1. Reports of field tests shall be submitted as specified herein and the General 

Conditions. 

F. Reports of Manufacturer’s Representatives Site Visits 

1. Reports of manufacturer’s site visits shall be submitted as specified herein and in 

the General Conditions. 

1.04 TESTING  

A. Shop testing shall be as specified in Division 01. Field testing shall be as specified in 

Part 3 of this section. 
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1.05 STORAGE AND PROTECTION 

A. Equipment shall be stored and protected in accordance with the manufacturer's 

recommendations and the requirements of Division 01. 

1.06 MANUFACTURERS 

A. The launders will be manufactured by Jim Myers & Sons, Inc., Ovivo, AWI U.S., Inc., or 

approved equal.  

1.07  QUALITY ASSURANCE AND QUALIFICATIONS 

A. In addition to the requirements for the approvals of materials and manufacturers 

specified in the General Conditions, the following provisions shall pertain to the work 

under this Specification: 

B. The Contractor shall provide evidence to the Engineer that the manufacturer has a 

minimum of five (5) years experience, within the last seven (7) years, in the design, 

manufacture, and supervision of installation of equipment of the type required under this 

Specification.  

C. The Contractor shall provide evidence to the Engineer that the equipment which was 

designed and manufactured by the manufacturer, and which is similar to the equipment 

required under this Specification, has been in continuous and successful operation in at 

least five (5) separate facilities for the past five (5) years.  

D. All equipment provided under this Specification shall be the product of a single 

manufacturer.  

E. The Contractor shall require that the filter washwater trough manufacturer provide the 

troughs, together with all support systems, spacer rods, anchors and fittings, and be 

responsible for the integration and compatibility of all equipment components provided 

under this Specification.  

1.08  MANUFACTURER’S REPRESENTATIVE  

A. The Contractor shall provide the services of a qualified manufacturer’s representative to: 

assist in the installation of the equipment; check the installation before the equipment is 

placed into operation; assist in the performance of field tests; assist in the startup of the 

equipment; and train the plant operations and maintenance staff in the care, operation, 

and maintenance of the equipment. 

B. Unless otherwise authorized by the Engineer, the manufacturer’s representative shall be 

a direct employee of the equipment manufacturer, with at least three (3) years 

experience in the installation, testing and startup of equipment of the type provided 

under this Specification. The manufacturer’s sales and marketing personnel will not be 

accepted as manufacturer’s representative.  
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PART 2 – PRODUCTS 

2.01  WASHWATER TROUGHS (LAUNDERS) 

A. The troughs shall have round bottoms and vertical sides. The depth of the troughs from 

sill to the bottom shall be 24 inches and the width shall be 24 inches. Top edges shall be 

straight with no more than plus or minus 1/8-inch deviation when the filter is in operation. 

If a stiffening angle is used along the edge of the trough sill, the angle shall be turned 

inward toward the center of the trough to maintain aeration under the nappe at the 

trough sill where the water discharges into the trough. 

B. The troughs (launders) shall be fabricated of type 316 stainless steel and shall be as 

shown on the Contract Drawings. Trough layout and outlet system shall be as shown on 

the drawings. The design for the anchor system shall be as provided by the 

manufacturer. All anchors, fasteners and hardware shall be type ASTM 316 stainless 

steel. All threaded components shall be lightly coated with an anti-seize compound 

suitable for use in potable water and in conformance with the requirements of NSF 61. 

C. The troughs shall be supported at the tank ends. Troughs shall be supported at the 

gullet end by means of a flanged wall connection inset into the gullet wall. The wall 

connection shall be of the same material and finish as the troughs. At the blind end, the 

troughs shall be supported by rigid adjustable threaded bolts and locking nuts, with 

heavy duty mounting brackets. Supports shall be accessible for adjustment from above 

the troughs, and capable of resisting the weight and buoyancy loads applied. Mid span 

supports shall not be permitted.  

D. The troughs shall be designed to structurally withstand all loads imposed during the 

backwashing operation with substantially no deflections. The troughs shall be sized such 

that there is a minimum of two (2.0) inches freeboard at the blind end with free discharge 

conditions at the gullet end at a backwash rate of 21 gpm/sf (for 20% media expansion) 

of the total filter area of 616 sf.  

E. Longitudinal stiffening shall be provided to ensure rigidity. Sufficient spacer rods shall be 

provided to maintain a uniform width over the length of each trough. Spacer rods shall 

be spaced to prevent buckling and vibration, and to provide maximum resistance to 

water loading on the sidewalls of the trough. Locknuts shall be provided for the 

stiffeners. 

F. The support system shall allow 1-inch minimum vertical adjustment of the trough to 

ensure levelness of the trough and the other troughs in the same filter. The trough shall 

not deflect more than 1/4-inch vertically, with either trough empty and water to the trough 

edge, or trough full and water below bottom of trough. 

G. Fabrication shall be in accordance with Section 05 13 00 – Stainless Steel. Care shall be 

taken by the manufacturer to prevent ferritic contamination during and after fabrication. 

Prior to shipment the completed fabrications shall be power-washed to remove any 
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deposits, thoroughly dried and wrapped in clear plastic film. Field welding will not be 

allowed. 

2.02 SPARE PARTS, SPECIAL TOOLS AND SUPPLIES  

A. The Contractor shall provide such special tools and appliances as may be needed to 

adjust, operate, maintain or repair the equipment furnished under this Specification as 

specified in the General Conditions.  

PART 3 – EXECUTION 

3.01  INSTALLATION 

A. Installation of equipment and materials provided under this Specification shall be in 

accordance with the manufacturer’s recommendations and the approved working 

drawings.  

B. Final adjustment of troughs shall be performed by Contractor after installation. 

C. The Contractor shall install trough flanges in strict accordance with the manufacturer's 

bolt torque requirements. 

D. The Contractor shall not support any staging equipment or personnel from the troughs at 

any time. 

E. During storage and installation, the Contractor shall protect the troughs from 

contamination. In particular, the Contractor shall protect the troughs from surface 

contamination resulting from adjacent cutting, grinding or welding of carbon steel. 

F. Final adjustment and leveling of troughs shall be performed by the Contractor after 

installation.  

3.02  FIELD TESTING 

A. Troughs shall be tested by filling the trough and filter with water to confirm that the 

specified vertical deflections are not exceeded. 

B. Troughs shall be tested for level by raising the water level in each filter to the elevation 

of the trough weirs (edge). Maximum deviation shall be plus or minus 1/8-inch along the 

length of the trough weir. The Contractor shall adjust the troughs to the satisfaction of 

the Engineer. 

END OF SECTION 
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SECTION 46 76 33 

DEWATERING CENTRIFUGES 

PART 1 – GENERAL 

1.01 SCOPE OF WORK 

A. The Contractor shall provide all labor, materials, equipment, and incidentals a shown, 

specified and required to furnish, install, test and place into satisfactory operation two (2) 

horizontal centrifuge assemblies complete and operational. The equipment shall be 

provided complete, with all accessories, control panels, special tools, spare parts, 

mountings, anchors, and other appurtenances as specified and as may be required for a 

complete and operational installation. 

B. Equipment shall be provided in accordance with and in compliance with the 

requirements of Section 46 00 00 – Equipment General Provisions.  

C. Equipment furnished by the centrifuge Manufacturer under this Section shall include, but 

not be limited to:  

1. Horizontal, decanter style centrifuge assemblies of the continuous feed, solid bowl, 

scroll-type with a horizontal scroll conveyor suitable for either continuous or 

intermittent operation, including complete lubrication systems and other ancillary 

items as required to make a complete assembly. 

2. Centrifuge power panel (CPP) assemblies 

3. Centrifuge control panel (CCP) assemblies with PLC and OIT 

4. Centrifuge hydraulic power unit (HPU) (if required by the centrifuge Manufacturer) 

D. The centrifuge Manufacturer shall design the components of each assembly for the 

stresses that may be experienced during fabrication, shipment, installation, operation, 

and maintenance. 

E. It shall be the Contractor’s responsibility to ensure that the equipment and 

appurtenances furnished and installed shall be compatible and have the necessary 

operating clearances with the structural elements and equipment shown on the 

Drawings, and in accordance with the requirements of the Manufacturer.  

F. If the equipment Manufacturer accepted requires a deviation pertaining to equipment 

arrangements, layouts, or structural supports from that of which is indicated on the 

Drawings, or specified herein, the Contractor shall prepare and submit to the Engineer 

for approval detailed structural, mechanical, and electrical drawings and equipment lists 

showing all necessary changes and embodying all special features of the equipment 

proposed to be furnished. Such changes, if approved, shall be at no additional cost to 

the Owner. The Contractor shall assume the cost of, and responsibility for, satisfactorily 
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accomplishing any necessary piping, mechanical, structural, electrical, and 

instrumentation equipment changes corresponding to the dimensions and characteristics 

of the equipment submitted and approved by the Engineer. The Contractor shall submit 

signed and sealed drawings by a professional engineer registered in the Commonwealth 

of Massachusetts, and certified design calculations for the design of the equipment 

supports to indicate loads, deflections, and stresses generated during operation.  

G. Each centrifuge shall comprise of, but is not limited to, the following components:  

1. A solid bowl centrifuge with a cylindrical section and a conical beach section. 

2. All required vibration isolators. 

3. A vibration monitoring system. 

4. Centrate discharge chute. 

5. Cake discharge chute  

6. Cake discharge diverter gate.  

7. All ancillary equipment, including, but not limited to, centrifuge enclosures, safety 

shields, V-belts and pulleys, guards, instruments, lubricants, solenoid valves, and 

all other related accessories and appurtenances. 

8. All flexible connections between the centrifuge and other piping and equipment. 

9. A main drive motor system (bowl).  

10. Centrifuge power panel (CPP) assembly with variable frequency drive for main 

drive (bowl) motor system.  

11. Centrifuge control panel (CCP) assembly with PLC and OIT. 

12. A back drive motor system (scroll).  

13. Centrifuge hydraulic power unit (HPU) (if warranted by the centrifuge 

Manufacturer) includes, but is not limited to, drip pans, water cooling assemblies, 

instruments for HPU, and all appurtenances.  

14. All interconnecting cables, junction boxes, terminal blocks, and wiring equipment 

between items located on the centrifuge. 

15. All necessary bolts, anchors, base plates and hardware for centrifuge, lube oil unit, 

HPUs, panels and chutes. 

16. All required valves, as shown on the Contract Drawings. 
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H. The centrifuge Manufacturer shall have overall system responsibility for variable 

frequency drives as specified in Section 26 29 23 – Low Voltage Variable Frequency 

Motor Controllers and shall be responsible for coordination of the overall variable 

frequency drive system application. This shall include coordination of the centrifuge and 

motors with the variable frequency drive units, as well as coordination of the drive 

system interfacing with electrical work and instrumentation and control functions. Overall 

system responsibility shall include sizing, field testing, start-up, training, calibration, and 

overall successful operation of the equipment. 

1.02 RELATED SECTIONS 

A. Equipment shall be provided in accordance and in compliance with the requirements of 

the following related sections.   

1. Section 09 90 00 – Painting  

2. Section 26 05 00 – Basic Electrical Requirements  

3. Section 26 05 19 – Low Voltage Conductors and Cables  

4. Section 26 09 16 – Electric Controls and Relays  

5. Section 26 27 26 – Wiring Devices 

6. Section 26 29 23 – Low Voltage Variable Frequency Motor Controllers 

7. Section 40 06 20 – Process Pipe, Valve and Gate Schedules 

8. Section 40 61 21 – Process Control System Testing  

9. Section 40 61 21.71 – Factory Witness Test  

10. Section 40 61 21.72 – Field Testing 

11. Section 40 61 22 – Tools, Supplies, and Spare Parts, General 

12. Section 40 61 23 – Signal Coordination Requirements 

13. Section 40 61 96 – Process Control Descriptions   

14. Section 40 62 21.73 – Final Acceptance Test 

15. Section 40 62 63 – Operator Interface Terminals (OIT) 

16. Section 40 63 43 – Programmable Logic Controllers 

17. Section 40 66 00 – Network and Communications Equipment 

18. Section 40 67 00 – Control System Equipment Panels and Racks 
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19. Section 40 67 63 – Uninterruptible Power Systems 

20. Section 40 78 00 – Panel Mounted Instruments 

21. Section 40 78 56 – Isolators, Intrinsically-Safe Barriers, and Surge Suppressors 

22. Section 40 78 59 – Power Supplies 

23. Section 41 22 00 – Cranes and Hoists 

24. Section 43 23 58 – Rotary Lobe Pumps 

25. Section 46 00 00 − Equipment General Provisions 

26. Section 46 76 42 – Screw Conveyors 

27. Section 46 77 20 – Liquid Polymer Preparation System 

1.03 REFERENCES 

A. Standards referenced in this Section are listed below: 

1. American Bearing Suppliers Association (ABMA) 

a. ABMA STD 9, Load Ratings and Fatigue Life for Ball Bearings 

b. ABMA STD 11, Load Ratings and Fatigue Life for Roller Bearings 

2. American Institute of Steel Construction (AISC) 

3. American Iron and Steel Institute (AISI) 

4. American National Standards Institute (ANSI) 

a. NSF/ANSI/CAN 61 Drinking Water System Components Health Effects 

5. American Society of Mechanical Engineers (ASME) 

6. American Society for Testing Materials (ASTM) 

a. ASTM A 36/A 36M, Specification for Carbon Structural Steel 

b. ASTM A 48/A 48M, Specification for Grey Iron Castings 

c. ASTM G 65, Test Method for Measuring Abrasion using the Dry 

Sand/Rubber Wheel Apparatus 

7. American Welding Society (AWS) 

a. AWS D1.1/D1.1M, Structural Welding Code-Steel 
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8. DIN EN 12547 - Centrifuges 

9. Institute of Electrical and Electronics Engineers, (IEEE) 

a. IEEE 112 Test Method for Polyphase Induction Motors and Generators 

10. National Electrical Code (NEC) 

11. National Electrical Manufacturers Association, (NEMA) 

a. NEMA MG1, Motors and Generators 

12. National Fire Protection Association, (NFPA) 

a. NFPA 79, Electrical Standard for Industrial Machinery 

13. Underwriters Laboratories, Inc, (UL) 

a. UL 1004, Electric Motors 

1.04 QUALITY ASSURANCE 

A. Qualifications of Manufacturer 

1. The centrifuge Manufacturer shall have a permanent, full-time in-house 

engineering and service staff located in North America, fully familiar with the 

design, fabrication, installation, and operation of municipal centrifuges of similar 

size and capacity as the centrifuge proposed for this installation. The centrifuge 

Manufacturer shall provide qualifications of the technicians that the centrifuge 

Manufacturer will be providing for installation, testing and start-up, and 

commissioning of the centrifuge assemblies. The qualifications shall be submitted 

to the Engineer for approval before the installation is initiated.  

2. The bowl, scroll and frame of each centrifuge shall be manufactured to precise 

tolerances and shall be readily interchangeable with those components of other 

identical models.   

3. The centrifuge Manufacturer shall have a minimum of five (5) years of experience 

in the United States in the installation and service of centrifuges similar in design, 

size, and capacity to that described in these Specifications.  

4. The centrifuge Manufacturer, if requested, shall submit evidence of at least ten 

(10) North American centrifuge installations currently in operation that have 

successfully passed performance testing and are of comparable, or larger, size 

(i.e., bowl diameter); capacity (i.e., hydraulic and/or solids throughput); and 

configuration (i.e., dual VFD main and backdrive) to the unit submitted under this 

Section.  
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5. Each unit submitted for consideration as a reference under the prior paragraph 

shall have been in operation a minimum of two (2) years after successful 

completion of the performance testing. Any centrifuge built in the past, but not 

currently in operation or operable condition, will not be considered toward the ten 

(10) required reference units. 

B. Regulatory Requirements 

1. All wetted parts shall use NSF/ANSI/CAN 61-certified materials.  

2. All lubricants with potential contact with process water shall be food grade, 

NSF/ANSI/CAN 61-certified.  

1.05 MANUFACTURER’S PERFORMANCE CERTIFICATION 

A. The centrifuge Manufacturer shall submit a Performance Certification for the equipment 

to be furnished.  

B. By this Certification, the Manufacturer must certify to the Contractor and the Owner, 

jointly, that he has examined the Contract Documents and that the equipment he offers 

to furnish will meet in every way the performance requirements set forth or implied in the 

Contract Documents. 

C. The Contractor must transmit to the Engineer three (3) hard copies of the Certification 

from the Manufacturer or supplier along with the initial Shop Drawing submittals. 

D. The Performance Certification must be signed by an officer of the basic corporation, 

partnership or company manufacturing the equipment and witnessed by a notary public. 

E. The Performance Certification shall have the following format: 

Addressed to: (Contractor) and Springfield Water and Sewer Commission  

Reference: West Parish Water Treatment Plant 

Text: (Manufacturer’s Name) has examined the Contract Documents 

and hereby state that the (Product) meets in every way the 

performance requirements set forth or implied in Section 46 76 33 

– Dewatering Centrifuges, of the Contract Documents. 

Signature: Corporate Officers shall be Vice President, or higher. (Unless a 

statement authorizing signature is attached.) 

1.06 SUBMITTALS 

A. The following detailed submittal information shall be provided to evaluate compliance 

with the requirements of these specifications. 
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1. Manufacturer’s literature, illustrations, catalog cuts, specifications, and Engineering 

data. 

2. Detailed Shop Drawings showing fabrication methods, assembly, accessories, 

installation details and wiring diagrams. Equipment drawings for all equipment 

supplied shall provide dimensions, piping, gross and net weights, and minimum 

clearances around the equipment. Foundation drawings providing overall 

equipment dimensions and anchor locations. Static and dynamic reactions shall be 

provided at each anchor location, including loads, deflections, and stresses 

generated during operation.  

3. Complete installation and adjustment instructions and recommendations. 

Manufacturer’s instructions for delivery, unloading, storage, handling and 

installation of all equipment. 

4. Bowl Thickness 

5. Bowl Casting Type  

6. Design data: 

a. Main drive and scroll drive electric motors. 

b. Main bearings L10h life calculations. 

c. Lube and hydraulic power unit oil unit heat exchangers. 

d. Liquid Penetrant test results for all castings. 

7. Field wiring diagrams and outline drawings showing field wiring, requirements for 

conduit location, stub-ups and physical sizing information. The physical location of 

the electrical devices on the centrifuge and the ancillary equipment shall be shown 

on these drawings that shall be made specifically for this Project. Standard marked 

up drawings shall be rejected. Electrical connections shall be in accordance with 

NEMA and ANSI standards. 

8. Detailed information about shop surface preparation, shop priming and shop finish 

coating of the surfaces to be painted. 

9. Lubrication schedules, with lists of equipment and related lubricants. 

10. Parts lists and Bills of Materials for all equipment. 

11. List of special tools required to disassemble, service, repair and adjust the 

equipment. 

12. Spare parts list. 

13. Electrical diagrams. 
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14. Process and Instrument Diagrams (P&IDs) for the centrifuge and related 

equipment. P&IDs shall adequately describe the process equipment, associated 

instrumentations and control systems. 

15. Test procedures for all centrifuge Manufacturer shop testing as required elsewhere 

in these Specifications. The centrifuge Manufacturer shall submit shop test reports 

separately following satisfactory shop testing. Shop testing reports shall include, in 

addition to shop testing results, certificates of calibration for all instruments used to 

generate the shop testing report results. Proposed test procedures and test reports 

included in Part 4 of this specification include: 

a. Manufacturer shop tests.  

1) The Contractor shall submit for approval the results of all shop tests 

within thirty (30) days of the shop test as required by these 

Specifications.  

b. On-site field tests 

c. Performance tests  

16. Record documents showing all modifications made by Contractor during 

installation, start-up, testing, and commissioning. 

17. Qualifications of the proposed technicians for the installation, testing and start-up 

and commissioning. 

18. Manufacturer’s Performance Certification.  

19. Qualifications of the centrifuge Manufacturer technicians that will be installing, 

testing, starting up, and commissioning the equipment.   

20. Training Lesson Plans in accordance with Part 4 of this specification.  

21. Operations and Maintenance Manuals: 

a. Submit complete Installation, Operation and Maintenance Manuals including 

test reports, maintenance data and schedules, description of operation and 

spare parts information. 

b. The manuals shall be prepared specifically for this installation and shall 

include all required cuts, drawings, equipment lists, descriptions that are 

required to instruct operating and maintenance personnel unfamiliar with 

such equipment. 

22. Lubrication Specification: Furnish a lubricant specification for the type and grade 

necessary to meet the requirements of the equipment. 
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B. The contractor shall coordinate all details, locations, clearances, and other conditions 

with the various equipment suppliers, so that related equipment items function as part of 

a complete system. Submittals shall be coordinated with the following equipment: 

1. Section 43 23 58 – Rotary Lobe Pumps 

2. Section 46 77 20 – Liquid Polymer Preparation System 

3. Section 46 76 42 – Screw Conveyors 

4. Section 41 22 00 – Cranes and Hoists 

1.07 WARRANTY 

A. An 18-month general warranty shall be provided from substantial completion. In addition 

to the 18-month general warranty provided, the Centrifuge Manufacture shall provide a 

warranty for equipment defects and wear on the abrasion resistant protection system 

components, as follows: 

1. Scroll Conveyor Tiles – 15,000 hours or 3-years (whichever occurs first) 

2. Cake Discharge Ports – 15,000 hours or 3-years (whichever occurs first) 

3. Centrifuge Bowl – 15,000 hours or 3-years (whichever occurs first) 

B. The maximum acceptable conveyor tile abrasion protection loss after 15,000 operation 

hours shall be three (3) cubic millimeters when tested in accordance with ASTM G-65, 

Procedure A. 

C. The Centrifuge Manufacturer shall provide the services of at least one (1) technical 

representative for at least two days to inspect and oversee the disassembly and 

inspection of the centrifuges at a 5,000-hour, or 24-months, operation service interval, 

whichever occurs first. Disassembly work will be performed by Owner under the general 

oversight of the Centrifuge Manufacturer’s technical representative. The service interval 

time shall be measured beginning on the date when the equipment is first put into 

service. The Owner shall provide all labor, tools and incidentals to inspect the 

centrifuges. 

D. The Centrifuge Manufacturer shall provide the services of at least one (1) technical 

representative for at least two days to inspect and oversee the disassembly and 

inspection of the centrifuges at a 10,000-hour, or 48-months, operation service interval, 

whichever occurs first. Disassembly work will be performed by Owner under the general 

oversight of the Centrifuge Manufacturer’s technical representative. The service interval 

time shall be measured beginning on the date when the equipment is first put into 

service. The Owner shall provide all labor, tools and incidentals to inspect the centrifuge. 

E. The Centrifuge Manufacturer’s technical representative shall submit a report 

documenting the findings, including the type, extent and rate of wear for both of the 
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service interval visits. The report shall clearly indicate the amount of wear observed at 

the service interval and shall estimate the time at which the replacement of the abrasion 

protection system (scroll or cake discharge ports) or bowl would be required.  

F. If the cumulative centrifuge operating time plus the estimated remaining life of the 

conveyor tile and/or cake discharge port abrasion protection system is less than 15,000 

operating hours, the Centrifuge Manufacturer shall replace the system either 

immediately or at the end of the useful life as directed by the Owner and at no cost to the 

Owner.  

G. If the cumulative centrifuge operating time plus the estimated remaining life of the bowl 

is less than 15,000 operating hours, the Centrifuge Manufacturer shall replace the bowl 

either immediately, or at the end of the useful life as directed by the Owner. The 

replacement shall be at no cost to the Owner and shall be on a one-time basis only. 

1.08 DELIVERY, STORAGE AND HANDLING 

A. Packing, Shipping, Handling and Unloading: 

1. Deliver materials to the Site to ensure uninterrupted progress of the Work. Deliver 

anchors and anchorage devices that are to be embedded in cast-in-place concrete 

in ample time to prevent delay of the Work. 

2. At the time of delivery, Contractor and the Manufacturer’s factory authorized 

representative shall: 

a. Inspect shipment for damaged or missing pieces. 

b. Inspect shipment for erroneously shipped equipment. 

c. Prepare a brief report, in writing, of the findings for delivery to Owner, 

Engineer, and Contractor. 

d. Initiate corrective action, as may be required. 

B. Storage and Protection: 

1. Manufacturer shall store the centrifuge equipment until notified by Contractor to 

deliver the equipment. Contractor, at no additional cost to the Owner, shall replace 

all equipment delivered to and accepted by Contractor that is damaged or is later 

missing. 

2. Contractor shall install the centrifuge equipment upon receipt, provided the 

facilities are environmentally acceptable to the Manufacturer. If the centrifuges 

cannot be installed as received, Contractor may temporarily store the centrifuge 

equipment in a bonded off-Site storage facility. Off-Site storage arrangements shall 

be presented, in writing, to the Engineer. The minimum requirement for off-Site 

storage by Contractor shall be as follows: 
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a. Centrifuge, motor, backdrive and control panel stored in temperature-

controlled environment. 

b. Maximum temperature in range of 50 to 100°F 

c. Condensation not permitted to accumulate. 

d. Equipment not subjected to vibration. 

e. All openings maintained in sealed condition. 

f. Rotate motor shafts at least ten revolutions each month. 

g. Exercise gears each month. 

h. Measure resistance of motor windings with megger every six months: 

1) Minimum reading shall be one megohm. 

2) If below this value, drying will be required. 

3. Upon delivery to the Site, Contractor shall be responsible for protecting, rotating, 

lubricating, and maintaining the equipment as recommended by the Manufacturer. 

The maintenance requirements shall be shipped with the centrifuges. Supplier 

shall supply environmental requirements for installation of the centrifuges at Site, 

to Contractor and Engineer, within 30 days of Notice to Proceed. 

1.09 UNIT RESPONSIBILITY  

A. The centrifuge Manufacturer shall have unit responsibility for the equipment specified in 

this section; the main drive and backdrive systems, centrifuge control panel, PLC, and its 

programming, along with ancillary equipment specified. 

1.10 DEFINITIONS 

A. SOLIDS CAPTURE EFFICENCY (SCE): The percentage of the feed solids that remain 

in the dewatered end product on a dry weight basis. For the purposes of this 

specification, “SOLIDS CAPTURE EFFICENCY” is defined as: 

 

𝑆𝐶𝐸 = (
𝐶

𝐹
) × [

𝐹−𝐸

𝐶−𝐸
] × 100 

Where: 

C = Dewatered Sludge Cake Total Solids Concentration (mg/kg) 

F = Sludge Feed Total Suspended Solids Concentration (mg/L) excluding 

dilution by conditioning polymer solution 

E = Centrate Total Suspended Solids Concentration (mg/L) excluding dilution 

by conditioning polymer solution 
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B. POLYMER DOSAGE (PD): The polymer dosage is the quantity (pounds) of active 

polymer solids required to condition and dewater a dry ton of sludge solids. For the 

purposes of this specification, “POLYMER DOSAGE” is defined as: 

 

𝑃𝐷 =  
(𝑄𝑃 ×  60 ×  8.34 ×  𝑃𝑆) ÷ 100

𝐹𝑆𝐿 ÷  2000
 

Where: 

QP  = Polymer Solution Flow (gpm) 

PS  = Polymer Solution Active Solids Concentration (%) 

FSL = Feed Solids Loading (dry lbs/hr) 

C. POLYMER FEED RATE (PF): The polymer feed rate is the rate of speed (gallons per 

minute) of the polymer feed skid. For the purposes of this specification, “POLYMER 

FEED RATE” is defined as: 

 

𝑃𝐹 =  
𝐴 ×  𝐵 ×  8.34 

𝐶 ×  24 × 60
 

Where: 

 A = Sludge flow (mgd) 

 B = Dose (mg/L) 

 C = Polymer solution effective density (lb/gal) 

PART 2 – PRODUCTS  

2.01 MANUFACTURERS 

A. The centrifuge equipment Manufacturers shall be: 

1. Centrisys CNP  (Model CS26-4EV 2PH) 

2. Andritz  (Model D6LN) 

3. GEA (Model CF6000) 

4. Or approved equal 

B. Model names in Paragraph 2.01.A are provided for informational purposes only. 

Provision of any specific model number listed shall not relieve the manufacturer and/or 

Contractor from the obligation to meet the specified performance criteria with respect to 

solids and/or hydraulic loading, capture efficiency, cake solids content, or dewatering 

polymer dose.  
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2.02 PROCESS PERFORMANCE REQUIREMENTS  

A. The centrifuge equipment shall be suitable for either continuous or intermittent operation. 

Centrifuge operation shall be one (1) duty / one (1) standby.   

B. Sludge Characteristics: Alum sludge generated from treatment of surface sourced 

drinking water using Dissolved Air Flotation and Filtration (DAFF) process. 

1. Solids concentration in sludge: 

a. Average: 1.5 % total suspended solids (TSS) 

b. Maximum: 3.0% TSS 

C. Dewatered Solids: 

1. Feed solids concentrations to the centrifuge dewatering unit process are variable 

within the operating range described above. The performance requirements for the 

high solids centrifuge will be governed by either a minimum solid loading rate 

(SLR) or minimum hydraulic loading rate (HLR) dependent on the feed solids 

concentration, as described below. 

2. When the feed solids concentration to the centrifuge is less than 2.0% TSS 

(20,000 mg TSS/L) the centrifuge shall operate in a “hydraulic loading limited” 

operating condition with an influent feed flow rate, excluding flow associated with 

conditioning dilute polymer solution, of at least 225 gallons per minute. 

3. When the feed solids concentration to the centrifuge is greater than, or equal to, 

2.0% TSS (20,000 mg TSS/L) the centrifuge shall operate in a SLR limited 

operating condition. Under the “solids loading limited” condition the centrifuge shall 

be capable of operating at influent solids mass feed rates of at least 2,250 dry 

pounds of solids per hour (lb-dry/hour), excluding solid associated with 

conditioning polymer solution. 

4. Regardless of feed solids concentration in either the “hydraulic loading limited” or 

“solids loading limited” operating conditions, the centrifuge shall produce a 

dewatered cake solids of at least 17% solids content with a polymer conditioning 

dose rate of not more than 20 pounds of active polymer solids per dry ton of 

influent mass. 

5. When operating in either the “hydraulic loading limited” or “solids loading limited” 

operating conditions, the centrifuge shall be capable of achieving a solids capture 

efficiency of at least 95 percent solids based on the influent solids loading rate. 

6. When operating in either the “hydraulic loading limited” or “solids loading limited” 

operating conditions, the centrifuge shall simultaneously achieve the dewatered 

cake solids, solids capture efficiency, and polymer conditioning dose performance 

requirements to demonstrate satisfactory performance. 
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D. Dewatering Polymer  

1. For the purpose of calculating active polymer solids content and dilute polymer 

solution, an “active” fraction of a minimum of 40 percent (weight basis) shall be 

assumed for the neat emulsion polymer and a minimum dilution rate of 200:1 (i.e., 

0.50% solution strength by volume), unless a different active weight fraction and/or 

dilution rate is provided by the emulsion polymer vendor. 

2. Polymer shall be Cationic Polyacrylamide, emulsion type chemical and NSF-60 

certified.  

3. See Part 4 – Execution of this specification for polymer testing procedures.  

E. Noise Level: 

1. The maximum noise level shall be 86 dBA. The noise level is the average free field 

value measured at 3 feet around the periphery of the centrifuge assembly when 

tested at the manufacturing facility without feed and with the inlet and discharges 

closed.  

F. Vibration Velocity:  

1. The maximum vibration velocity shall be 7 mm/sec and shall be measured under 

dry shop test conditions. 

2.03 MANUFACTURER PERFORMANCE PENALTIES 

A. Failure of the equipment to fully satisfy the guaranteed performance requirements shall 

result in a continuation of the performance testing period (after corrective modifications 

and adjustment to the equipment have been completed). Continued performance testing 

shall be conducted at the expense of the centrifuge Manufacturer. Failure to meet the 

performance requirements within the specified time limit shall result in the following 

Manufacturer’s Performance Penalty: 

1. Minimum Cake Solids (% Total Solids) – Manufacturer’s Performance Penalty: 

$10,000 for each 0.5% TS or fraction thereof below the specified requirement. 

2. Maximum Polymer Dosage (lbs. Active Polymer/Ton TS in Solids Feed) – 

Manufacturer’s Performance Penalty: $12,000 for each active lb/dry ton or fraction 

thereof which exceeds the specified limit. 

3. Minimum Solids Capture (%) – Manufacturer’s Performance Penalty: $5,000 for 

each percent or fraction thereof which is less than the specified limit. 

4. The total aggregate Performance Penalties assessed to the Manufacturer under 

this section shall not exceed $100,000. 
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2.04 GENERAL REQUIREMENTS 

A. Each centrifuge assembly shall be provided complete with all equipment, accessories 

and appurtenances as specified in this Specification Section and as necessary for a 

complete and operating installation. The centrifuge assemblies shall be identical in 

design and construction. 

B. The centrifuges shall be continuous feed, solid-bowl type of the “high solids” 

performance capacity with a horizontal scroll conveyor. 

C. All components shall be designed for any stresses that may be experienced during 

fabrication, shipment, erection, operation and maintenance. 

D. Each centrifuge shall be provided with an accessible Type 316 stainless steel 

nameplate, securely fastened to the base or other conspicuous place, and clearly 

inscribed with the Supplier's name, year of manufacture, model number, serial number, 

and principal rating numbers. This nameplate shall also carry the Project identification 

number of the unit. The minimum size of the inscribed and stenciled characters shall be 

1/2-inch. The minimum size of the nameplate shall be 6-inches by 12-inches. During the 

witness shop tests, the same equipment identification number shall also be tagged on 

the following parts, where indicated by the witnessing Engineer. 

1. Centrifuge cover. 

2. Centrifuge lower casing. 

3. Centrifuge base. 

4. Centrifuge main pillow blocks. 

E. There shall be no rigid connections at the feed tube, solids discharge or liquid discharge 

on the centrifuge and any other connections in order to prevent transmission of vibration 

to structures, piping, conduits, etc. 

F. The centrifuges shall be furnished with motors that shall not be overloaded throughout 

the full range of the centrifuge operation. 

G. Welding shall conform to AWS D1.1/D1.1M or DIN/EN equivalent, and for special 

welding, ASME code for Boiler and Pressure Vessels. 

H. All carbon steel surfaces shall be protected by a paint system specifically designed to 

resist chipping, cracking, and lye or acid corrosion. The paint shall consist of a two- part 

epoxy metal primer and a polyurethane finish coat, in accordance with Section 09 90 00 

– Painting.  

I. All wetted parts of the centrifuge rotating assembly shall be made of Type 316 stainless 

steel except for O-rings, seals, and abrasion resistant materials. O-rings and seals shall 
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be made of Viton (Fluorocarbon) rubber. The sludge feed pipe, solids discharge, and 

liquid discharge compartments shall be constructed of Type 316 stainless steel. 

J. The maximum footprint of the two centrifuges, as well as operating control panels and 

motors shall be as shown on the Contract Drawings. A minimum clearance of 3’-0” shall 

be maintained on all sides of the centrifuge, and a minimum clearance of 4’-0” shall be 

maintained between centrifuges.  

K. The centrifuges shall be designed to allow vertical lifting using overhead 10-ton bridge 

crane furnished by the Contractor and specified elsewhere in the Contract Documents. 

The lifting height clearance shall be at minimum 13 feet from the centrifuge platform to 

the overhead bridge crane high hook height.  

L. The centrate and solids discharge chute shall be provided with sample ports as shown 

on the Contract Drawings. 

2.05 MATERIALS OF CONSTRUCTION 

A. All Wetted Parts: AISI, Type 316 stainless steel, unless otherwise specified. 

B. Centrifuge Bowl: Refer to Part 2.06 of this specification.  

C. Gear Box Adapter, Pillow Blocks and Pins: High strength alloy steel. 

D. Base-Frame Assembly: Cast-iron ASTM A 48/A 48M, fabricated steel ASTM A 36/A 

36M, or a combination of both. 

E. Feed Compartment Walls: Field replaceable stainless steel plates with Flame-sprayed 

tungsten carbide hard surfacing or devcon lining.  

F. Feed Port: Field replaceable tungsten carbide bushings.  

G. Solids Discharge Port: Field replaceable Tungsten Carbide bushings.  

H. Cake Discharge Chute: Type 316 stainless steel. 

I. Centrifuge Cover: Type 316 stainless steel.   

J. Horizontal Scroll conveyor: AISI, Type 316 stainless steel. 

K. All Bolts, Nuts, and Washers: AISI, Type 316 stainless steel. 

L. Flexible Connections: Refer to Part 2.06 of this specification.  

M. Structural steel shall conform to ASTM A 36/A 36M. 

N. Fasteners and components:  ASTM A167 Type 304L or Type 316L stainless steel.  
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2.06 DETAILS OF CONSTRUCTION 

A. Centrifuge Bowl  

1. The centrifuge bowl shall consist of a horizontal, centrifugally cast cylindrical bowl 

with a conical beach extension in which a scroll conveyor fits concentrically.  

2. Centrifuge bowls shall be bolted to the conical section. Centrifuge bowls fabricated 

from rolled and welded steel shall not be acceptable. The bowl shell shall be 

designed to withstand all centrifugal forces encountered at the maximum operating 

speed with appropriate safety factors. 

3. The interior surface of the bowl shall have grooves, or ribbing, designed to trap a 

protective layer of solids between the bowl wall and the scroll conveyor for 

abrasion protection. 

4. Cylindrical and conical sections of the bowl shall have a minimum thickness of 0.5 

inches and shall be manufactured from castings of Type 316, or better, stainless 

steel or titanium. The two bowl hubs shall be cast of stainless steel of equal or 

higher grade than the cylindrical and conical bowl sections. The Centrifuge 

Manufacturer shall provide material thicknesses in the bowl body (bowl and end 

hubs) as required such that the bowl body shall be designed to withstand all static 

and dynamic forces encountered at the maximum operating speed with 

appropriate design safety factors. 

5. The pond depth in the centrifuge bowl shall be adjustable through the use of weir 

plate dams located at the large diameter end of the centrifuge bowl where the 

centrate is discharged. The weir plate dams shall be adjustable without removing 

the bowl assembly from the base-frame assembly. Dewatered cake solids shall be 

discharged from the smaller diameter end of the centrifuge bowl, opposite the 

centrate discharge. Weir plate dams shall be manufactured from Type 316, or 

better, stainless steel or titanium.  

6. The dewatered solids shall be discharged from the bowl via a number of solids 

discharge ports. The solids discharge ports shall be protected by field replaceable 

tungsten carbide wear nozzles. 

7. The bowl shall be supported on the main frame by sealed bearings that shall be 

grease or air/oil lubricated. External air/oil lubrication units and/or grease 

lubrication fittings shall be readily accessible without having to dismantle or 

disassemble the centrifuge. All grease fittings shall be uniform in type and 

serviceable by a single type of grease gun.  

8. All surfaces of the bowl shall be examined for cracks, shrinkage, porosity, or other 

defects by means of a liquid dye penetrate test during shop testing. Certified shop 

test reports shall be submitted by the Centrifuge Manufacturer prior to shipment of 

the centrifuge to the job site. 
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B. Horizontal Scroll Conveyor 

1. Each centrifuge shall be equipped with a horizontally mounted, cylindrical-conical 

scroll conveyor mounted concentrically within the centrifuge bowl. The scroll 

conveyor shall have helical flights mounted on a central shaft. The scroll conveyor 

shall utilize differential speed operation to convey solids from the cylindrical and 

conical sections of the bowl to the solids discharge port with minimal disturbance 

to the liquid pool. 

2. The scroll shall be supported on the main frame by sealed bearings that shall be 

grease lubricated. External grease lubrication fittings shall be readily accessible 

without having to dismantle or disassemble the centrifuge. All grease fittings shall 

be uniform type and shall be serviceable by a single type of grease gun. 

3. The horizontal scroll conveyor shall be manufactured of Type 316, or better, 

stainless steel and shall be equipped with an abrasion protection system. The 

scroll conveyor feed zone shall be coated with a flame-sprayed tungsten carbide 

coating on all the wearing surfaces. Field replaceable sintered tungsten carbide tile 

assemblies from the feed zone to the conveyor solids discharge zone shall protect 

the edge and face of the conveyor flights. The tiles shall be affixed to the flights by 

welding. Wear tile hardness shall exceed 1600 Vickers hardness. 

4. The maximum acceptable abrasion protection system loss for the wearing tips and 

flame applied material shall be three (3) cubic millimeters when tested in 

accordance with ASTM G-65, Procedure A. The scroll and/or tiles shall be 

provided with wear indicators such as drilled holes, or other means, to allow visual 

inspection of wear for purposes of establishing compliance with the wear and 

abrasion resistance guarantee. 

5. Each scroll shall be independently balanced at full operational speeds prior to 

shipment to the job site. The Centrifuge Manufacturer shall submit certified shop 

test reports prior to shipment. 

6. All surfaces of the scroll shall be examined for cracks, shrinkage, porosity, or other 

defects by means of a liquid dye penetrate test. Certified shop test reports shall be 

submitted by the Centrifuge Manufacturer prior to shipment of the centrifuge to the 

job site. 

C. Frame and Casing 

1. Casing shall be a single piece to cover the entire rotating assembly and 

manufactured of Type 316 stainless steel. All wetted parts shall be Type 316 

stainless steel. Manufactures utilizing separate casings and covers shall utilize 

Type 316 stainless steel for the cover. 

2. The centrifuge case shall be vented as recommended by the Manufacturer. Lifting 

hooks shall be provided for lifting the casing. 
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3. To limit splashing and air leakage, the casing shall be provided with labyrinth seals 

where the bowl hubs intersect the casing and a gasket on the machine flanges 

where the upper and lower casings join. 

D. Base 

1. The centrifuge shall be supported on a fabricated carbon steel base with epoxy 

coatings and Type 316 stainless steel wetted parts. The base shall be mounted on 

vibration isolators consisting of springs and damping fluid. 

2. Machined surfaces shall be provided at all points where support loads are 

transferred to the base. The bottom portion of the base shall be provided with 

machined outlets for the attachment of the solids and centrate flexible connectors 

and chutes and other appurtenant connections. 

3. Lifting hooks or solid lifting bars shall be provided for lifting the base. 

E. Main Bearings 

1. The main bearing shall be pillow block roller type. The bearings shall have an 

ABMA L-10h life of 100,000 hours minimum at 24 hours per day service. 

2. The main bearings shall be lubricated by an automatic grease or oil lubrication 

system. 

3. The centrifuge shall include temperature sensors mounted on the bearing 

housings to directly monitor the bearing temperature and shut down the centrifuge 

should excessive temperature occur. Monitoring of lubricating temperature shall 

not be an acceptable method of bearing temperature protection. 

F. Main Drive Motor 

1. The main drive motor shall be designed, manufactured and tested in accordance 

with the latest NEMA, IEEE and ANSI standards and have the following 

characteristics: 

a. Type: Squirrel-Cage, Single-Speed 

b. Max Horsepower: 125 HP 

c. Synchronous Speed:  3600 RPM 

d. Service Factor: 1.0 for VFD operation  

e. NEMA Design: B 

f. Insulation Class: F or H 

g. Code Letter: G 
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h. Voltage: 460 volts 

i. Phase: 3-phase 

j. Ambient Temperature Rating:  40 degrees C 

k. Maximum Temperature Rating: 120 degrees C 

l. Mounting: Horizontal 

m. Enclosure: TEFC 

n. Duty Cycle: Continuous 

o. Starting Method: VFD 

p. Bearing Life: 100,000 Hrs. as defined by AFBMA 

B-10 Standards. 

q. Full Load: Not less than 94 percent  

r. Efficiency: Power factor of 0.88 

s. Sound Level: Maximum 86 dBA at 3 feet 

2. The motor shall be equipped with a VFD & thermal protection system to protect the 

motor from temperatures damaging the stator windings resulting from motor 

overload, frequent starting and locked-rotor current. 

G. Backdrive System 

1. The backdrive system shall consist of one of the following types in accordance 

with the recommendations of the Centrifuge Manufacturer:  

a. Alternating Current Scroll  

b. Summation Drive  

c. Hydraulic Drive  

2. Alternating Current Scroll Backdrive System 

a. The centrifuge backdrive motor shall consist of an alternating 

current/variable frequency drive system in combination with a multiple-stage 

Cyclo speed inducer and redux gear. The gear shall be lubricated by a 

forced oil lubrication system provided with the centrifuge.  The gear train 

shall be rated for 11 kNm.  
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b. Motor shall meet requirements of Division 26 and the additional 

requirements below: 

1) Max Horsepower: 40 HP  

2) Speed: 1800 RPM 

3) Voltage and Phase: 460V, 60 Hz, 3-phase 

4) Enclosure: TEFC 

5) Accessories: Thermal protection 

c. Backdrive motor shall be mounted directly above or below and in-line with 

the main drive motor. 

3. Summation Drive Backdrive System 

a. The centrifuge shall be furnished with a multistage planetary gear drive 

system to provide control of the differential speed between the centrifuge 

bowl and conveyor. The drive system shall consist of an AC inverter duty 

rated motor mounted on the sub-frame and a torque controller mounted in 

the control panel. The gear shall be oil lubricated with an external oil 

expansion tank. Each gear shall be independently balanced from the 

centrifuge and interchangeable. The drive shall be protected from damage 

due to high torque overload.  The gearbox shall be rated for 11 kNm. 

b. The drive shall be furnished with an approved digital dual quadrant variable 

frequency drive with self-tuning. The drive shall have a maximum wire length 

to motor of 1,000 feet. Drive shall be constant torque and factory tested for 

severe centrifuge duty. The electrical noise shall be in accordance with IEEE 

Standards. The drive shall include a DC link filter and fundamental power 

factor of 0.98, and IGBT inverter output, primary filter (EMI/RFI type), and 

output line chokes with LC filters to control line harmonics 

c. Motor shall meet requirements of Division 26 and the additional 

requirements below: 

1) Horsepower: 40 HP  

2) Speed: 1800 RPM 

3) Voltage and Phase: 460V, 60 Hz, 3-phase 

4) Enclosure: TEFC 

5) Accessories: Thermal protection 

4. Hydraulic Backdrive System 
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a. The differential speed between the centrifuge bowl and scroll conveyor shall 

be produced by a 30 HP, water cooled hydraulic system which shall 

independently drive the scroll conveyor. The hydraulic scroll conveyor drive 

system shall have a minimum continuous torque of 11 kNm. The scroll drive 

shall not be indirectly controlled and shall be directly controlled by the scroll 

drive. The hydraulic drive system shall be capable of operating in either a 

manual or automatic mode. In the manual mode it shall provide for operation 

at a specific, adjustable scroll differential speed with internal torque allowed 

to vary up to the maximum allowable scroll shaft torque. 

b. The system shall use a hydraulic pumping group and hydraulic motor. 

Torque-based adjustment shall be a function of input to the driven unit. The 

maximum torque input and rate of change of scroll differential speed shall be 

adjustable via the PLC based control system. 

c. The system shall be designed such that automatic centrifuge shutdown is 

initiated in the event that excessive torque is detected by the PLC. Two (2) 

sets of contacts shall be provided and the pressure transmitter shall provide 

4-20 mA output to the PLC. 

d. In case of a high torque shutdown, the backdrive should not trip but maintain 

full torque for the entire shutdown so that the machine clears itself while 

under reduced G-force, therefore it is clean when coming to a complete stop.  

e. The backdrive shall be designed such that if needed, they can be replaced 

without removing and dismantling the rotor.  

f. Maximum torque and maximum differential speed shall be available with the 

bowl at a standstill. 

g. At power failure with machine fully loaded with solids, backdrive system must 

be capable of maintaining differential speed without accelerating the bowl.   

h. The backdrive system shall be able to run the scroll only without input from 

the maindrive in plugged conditions.  

H. Power Run Through: A power run through option shall be provided where in the case of 

a power loss, the system shall generate electricity from the bowl and feed it back to the 

backdrive system and the conveyor to clear out the solids inside the machine. 

I. Vibration Isolators and Flexible Connections 

1. Vibration isolators shall be capable of dampening vibration in all directions created 

during normal and emergency operation of the equipment. The vibration isolators 

shall be sized and furnished by the centrifuge Manufacturer. The centrifuge unit 

shall be mounted on not less than four Spring type isolators. Spring isolator shall 

consist of not less than one steel spring provided with built-in leveling bolts and 

damping fluid to control oscillation. Isolators shall be designed for external level 
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adjustment. After installation, isolators shall be inspected and adjusted by a 

qualified representative of the centrifuge Manufacturer.  

2. The vibration isolators shall be provided for the entire centrifuge assembly and 

additionally for the motor supports.  

3. Flexible connections shall be provided for all liquid feed and discharge points, 

including sludge feed, polymer feed, centrate discharge, frame drain, flushing 

water feed, lube oil lines and solids chute. 

4. Flexible connectors shall be of black molded neoprene, two-ply fabric reinforced 

with polyester cord, complete with stainless steel back-up flanges and hardware. 

Neoprene flanges shall match the dimensions of the centrifuge casing flanges. 

Face-to-face flange dimension shall be not less than 12-inches. 

5. Vibration isolators shall be manufactured by Gerb, KTI, GEA or approved equal.  

J. Cake Discharge Chute 

1. Each centrifuge shall be provided with a cake discharge chute and fittings to allow 

discharge of dewatered sludge to a horizontal screw conveyor.  

2. The design of the chute and the transition fitting shall be coordinated by the 

Manufacturer with the horizontal screw conveyor manufacturer.  

K. Diverter Gate 

1. Centrifuge Manufacturer shall provide a diverter gate on the cake discharge as 

shown on the Contract Drawings. Diverter gate shall be electrically actuated.  

2.07 ANCHOR BOLTS AND FASTENERS 

A. All necessary anchor bolts shall be provided by the Contractor or the centrifuge 

Manufacturer and coordinated by the centrifuge Manufacturer. The anchor bolts shall be 

of Type 304 stainless steel, or greater, with Type 304, or greater, nuts and washers; 

anchor bolts for the centrifuge shall be not less than 3/4-inch diameter. Larger diameter 

anchor bolts shall be provided if recommended by the Centrifuge Manufacturer. Anchor 

bolts shall be suitable to anchor the centrifuges to the equipment pads. All anchor bolt 

threads shall be coated with a nickel bearing anti-seize lubricant at the time of 

installation. All anchor bolts shall be English (non-metric) dimensions. 

B. All internal fasteners supplied with the centrifuge unit, which are subject to contact with 

any process flow or cake discharge shall be Type 316 stainless steel. 

2.08 EQUIPMENT IDENTIFICATION PLATE 

A. The centrifuge shall be provided with a substantial stainless steel nameplate, securely 

fastened to the base or other conspicuous place, and clearly inscribed with the 
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centrifuge Manufacturer's name, year of manufacture, model number, serial number, and 

principal rating numbers. This plate shall also carry the project identification number of 

the unit. 

B. The equipment identification plate shall not be covered by shop or field applied coatings. 

PART 3 – ELECTRICAL AND CONTROLS 

3.01 FILED SUB BID REQUIREMENTS  

A. The Electrical Contractor shall refer to Section 26 05 00 – Basic Electrical Requirements, 

and the Contract Documents for information pertaining to Filed Sub-Bid requirements as 

part of this Section.  

B. For the purposes of this Section, the following definitions apply: 

1. “Contractor” shall refer to the General Contractor. 

2. “Electrical Contractor” shall refer to the Electrical Contractor as part of the 

Electrical Filed Sub-Bid category. 

3.02 GENERAL REQUIREMENTS 

A. The centrifuge Manufacturer shall design, furnish, shop test, burn-in and calibrate all 

instruments, control panels, PLCs, appurtenant equipment and accessories specified 

herein, or shown on the Drawings for the operation and control of the centrifuge 

equipment. All ancillary equipment, parts, devices, Manufacturer-supplied wiring, and 

hardware necessary to meet system functional requirements shall be provided by the 

Contractor.  

1. All elements of the instrumentation and controls system shall be tested to 

demonstrate that the total system satisfies all the requirements under Section 40 

63 43 – Programmable Logic Controllers.  

B. The centrifuge PLC processor and I/O assembly shall be located within the Centrifuge 

Control Panel (CCP) assembly. The CCP shall be located as shown on the Drawings. 

C. Instrumentation and control device submittals shall include a specific data sheet for each 

device installed, including front panel instruments for which the following information, as 

a minimum, shall be provided as applicable: 

1. Instrument Tag Number 

2. Product (Item) Named Herein 

3. Name of Manufacturer/Supplier 

4. Manufacturer’s Complete Model Number 
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5. Field Location of the Device 

6. Input-Output Characteristics 

7. Range, Size, and Graduations 

8. Physical Size (with Dimensions) 

9. NEMA Enclosure Classification 

10. Mounting Details 

11. Materials of Construction 

12. Instrument/Control Device Sizing Calculations (where applicable) 

13. Certified Calibration Data 

14. Environmental Requirements (Storage and Operation) 

D. Tappings and connections for primary process sensors shall be sized to suit each 

individual installation and the requirements of the instrument served. The location, 

orientation, and dimensions of the connections and tappings for instrumentation shall 

provide for the proper bracing, the required accuracy of measurement, protection of the 

sensor from accidental damage, and accessibility for maintenance while the equipment 

is in operation. Isolation valves shall be provided at all instrumentation taps, where 

applicable. 

E. All electrical work associated with the panels, instruments, and controls shall be in 

accordance with the codes specified in Division 26. All electrical work shall be of the 

same quality and characteristics as that provided under Division 26. All electrical 

components shall be NEMA rated. IEC rated devices are unacceptable. All circuit 

breakers shall be fully rated, series rated unacceptable.  

1. All electrical power and control devices shall be as specified in Section 26 09 16 – 

Electric Controls and Relays. 

F. All conduit and wiring for devices associated with the system shall be pre-wired by the 

centrifuge Manufacturer to integrally mounted junction boxes. Separate junction boxes 

shall be provided for control and signal wiring, with all wiring identified and brought to 

numbered terminal strips. All wiring shall be neatly installed in vertical or horizontal runs 

and shall not interfere with the disassembly and/or hoisting of any system component. 

All junction boxes shall be NEMA 4X SST or NEMA 7 Aluminum with gasketing. All rigid 

conduit shall be PVC coated rigid galvanized steel. All flexible conduit shall be liquid-

tight flexible metal conduit. The maximum length of liquid-tight flexible metal conduit 

shall be three feet (3 ft.). 
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G. All electrical and control panel doors shall be reinforced as required to support heavy 

components, to provide rigidity, and to prevent drumming. The structural components 

shall be sufficiently strong to withstand the load of all devices and appurtenances 

mounted thereon. Steel angle braces shall be provided for support of deep case 

instruments and components. Panel construction shall be free from all flaws in 

fabrication. All exterior seams shall be continuous, and all surfaces shall be ground 

smooth. Particular care shall be taken to provide stress-free front panels where 

instrument cut-outs will be required such that no distortion will occur when the cutouts 

are being made. 

H. Engraved plastic nameplates shall be mounted on the front and inside of each panel or 

junction box to designate the unit served and to identify the various indicators, switches, 

devices, instruments, etc. Nameplates shall have white letters on a black background 

and secured with stainless steel screws. Suitable warning labels shall also be included 

inside of the panel to alert the operator of the presence of live control power and to 

provide clear disconnection instructions. 

I. In addition to the AC safety ground system provided in each panel, a separate grounding 

system shall be provided for the control system power and logic circuits (i.e., the DC 

signals). The DC ground bus shall be a separate bare copper ground bus with standoffs 

for isolation from the cabinet. The DC ground system for the CPP's and the CCP's 

containing digital hardware shall be tied together to ensure a single DC ground potential 

for the panels. The busses shall be furnished with 10/32 binding head screws for 

termination of shield drain wires. The DC ground conductor shall be a #1/0 insulated 

wire run directly from the panels to a separate copper ground rod outside the building. 

J. The Centrifuge Manufacturer shall furnish to the Owner, after start-up, two copies of the 

as-built drawings and control system programs on electronic media and two printed 

copies. 

3.03 CENTRIFUGE POWER PANEL (CPP) 

A. The centrifuge Manufacturer shall furnish a CPP for the centrifuge. The CPP shall be 

located as shown on the Contract Drawings. 

B. The CPP shall be a NEMA 12 stainless steel freestanding cabinet with forced air 

ventilation. Panel construction shall be 316SS and shall comply with the requirements of 

specification Section 40 67 00 - Control System Equipment Panels and Racks. Cabinets 

with any dimension greater than 36-inches shall be minimum 12-gauge thickness. 

Ventilation shall occur only across heat sinks installed on the back of the enclosure.  

C. Power electronics shall be installed on the heat sinks in the enclosure. NEMA 12 

integrity shall be maintained between the heat sink and the power electronic 

components. Fans and heat sinks shall be designed for 50°F minimum/80°F maximum 

ambient air temperature in the electrical room. Control components shall be separated 

from power components based on the most recent edition of IEEE 518-1982. 
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D. The CPP shall include a “through-the-door” operated main disconnect that can be locked 

in the “OFF” position. 

E. Main control components shall consist of the variable frequency drive controllers with 

short-circuit and overload protection for the main (bowl) drive and secondary (scroll) 

drive motors with their respective motor circuit protectors. The variable frequency drives 

shall be furnished with the appropriate full load current and overload ratings 

commensurate with the current ratings of the motors and long acceleration times. The 

current rating of each VFD shall be in accordance with the Centrifuge manufacturer’s 

requirements and shall be at least 100% of the motor nameplated VFD rating. If the 

regenerative scroll drive option is provided; then CPP shall include a common DC bus, 

and related equipment, to utilize regenerated energy from the secondary (scroll) motor 

for powering the main (bowl) motor. If the non-regenerative scroll drive option is 

provided; then the CPP shall include the secondary drive VFD controller, and related 

equipment, to provide differential speed control for the centrifuge. 

F. The CPP shall operate from a 400 A (minimum), 460 VAC, 3-phase, 60-hertz power 

supply. The CPP shall include a control power transformer for auxiliary components and 

power for the CCP. Power for the centrifuge main drive (bowl) motor and secondary 

(scroll) drive motor shall be from the CPP.  

1. If required by the centrifuge Manufacturer, power for the main drive motor cooling 

blower and the secondary drive motor cooling blower shall be from the CPP. Motor 

circuit protectors and NEMA Size 1 starters (minimum) shall be provided for these 

cooling blower motors. 

G. All electrical components (circuit breakers, harmonic filters, bus system, cable 

connections, etc.) shall be rated to withstand a fault of 65kA RMS symmetrical minimum. 

H. The CPP shall consist of a main branch circuit breaker that shall supply branch circuit 

breakers associated with the main and secondary drives and auxiliary power. The 

branch breakers shall be connected to the main circuit breaker via a copper power 

distribution block rated for the continuous current and short circuit ratings. 

I. CPP shall be equipped with a harmonic trap filter sized to attenuate harmonics from the 

front end and back end variable frequency drives. Filters shall be equipped as band stop 

filters designed to attenuate harmonics up to the 21st harmonic. The drive filter shall be 

as manufactured by TCI or MTE. The point of common coupling (PCC) for this 

application is at the 480V bus in the motor control center supplying each CPP. With filter 

installation, the drive shall be capable of meeting IEEE Standard 519 for both current 

and voltage distortion as a percentage of the fundamental and at individual harmonic 

levels. The Short Circuit Ratio of each installation shall include all drives associated with 

the bus. 

1. The VFD’s for the main drive and secondary drive shall be provided with 3% or 5% 

line reactors to suit the application. Line reactors shall be as manufactured by TCI 

or MTE. 
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J. The Centrifuge Manufacturer shall furnish detailed working drawings to the Contractor 

showing the locations of all field devices, wire sizes, wire quantities, wire color coding, 

and terminal numbers inside the junction boxes furnished by the Centrifuge 

Manufacturer. The Centrifuge Manufacturer shall furnish and install terminal strips inside 

both the CPP and CCP to allow for the wiring between the two cabinets with 25% spare 

terminals. 

K. The Electrical Contractor shall furnish, install, terminate, and test wiring in the quantity 

required for a complete system between the CPP, CCP and the centrifuge unit. The 

Electrical Contractor shall submit copies of the test data to the ENGINEER prior to 

centrifuge system start-up. 

L. Internal wiring in the CPP shall be NEC Type SIS rated for 600 volts and 90°C with a 

minimum wire size No. 14 AWG for control circuits. Minimum wire size shall be No. 12 

AWG for potential transformer circuits. Control wiring (120vac and below) terminal 

blocks shall be 300 volt, 30A, barrier type screw terminals with 20 percent of the 

terminals on each terminal strip as spares. An engraved or painted wire number on a 

marking strip attached to the block shall identify each terminal. Interior power wiring for 

circuits larger than #4/0 shall be type DLO rated for use as those used for RHW and 

USE, UL Listed. Power and control wiring shall use separate terminal blocks from analog 

signal wiring. AC and DC wiring shall be run separately. Analog signal wiring shall be 16 

Ga, twisted shielded pairs as specified in Section 26 27 26 – Wiring Devices. 

M. Wiring shall be color-coded to delineate: DC field wiring, AC field wiring, DC internal 

wiring, and AC internal wiring. Wiring shall be installed in plastic wiring ducts. Wiring 

outside the wiring ducts shall be bundled with plastic wrapping strips. The bundles shall 

be securely fastened to the steel of the panel using standard switchboard cleats located 

at suitable points between the terminal blocks and electrical devices. All wiring shall be 

in horizontal or vertical runs and groups of wires to and from common points shall be 

neatly harnessed and adequately supported. Flexible stranding shall be provided for 

swinging doors and panels. 

N. Panel layout, and electrical control schematics and wiring diagrams shall be submitted in 

accordance with the submittal requirements specified herein. As built panel layout 

drawings, bills of material, and wiring diagrams of the completed panels shall be 

included in a drawing packet inside each control panel. Wiring diagrams shall show all 

control elements that originate or receive signals as part of the control system. Drawings 

shall be prepared specifically for this project. In addition, a detailed narrative functional 

description shall be submitted fully describing start-up, normal operation, and shutdown 

for automatic and manual control operations. 

O. The CPP shall be provided with transient voltage surge suppression on the main power 

source and control I/O signals. The transient voltage surge suppression devices shall 

conform to and be as specified as described in Section 40 78 56 – Isolators, Intrinsically-

Safe Barriers, and Surge Suppressors and shall conform to the requirements.  
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P. The CPP shall be provided with protective shutdown of the system through hard-wired, 

relay-based interlocks as specified below. 

Q. The CPP shall be completely pre-wired and tested at the Centrifuge Power Panel factory 

by the Centrifuge Manufacturer. Instruments, switches, and electronic devices on and 

within the CPP shall be coordinated to comply with the requirements of Section 40 61 23 

– Signal Coordination Requirements. The Centrifuge Manufacturer shall be responsible 

for coordinating all internal panel power supplies and voltages. The Manufacturer shall 

maintain separation of wiring of different voltages within the panel and shall clearly tag 

and identify all wiring as to voltage and circuit within the panel. Output contacts in the 

panel that are powered from other locations shall be provided with special tags and/or 

color-coding.  All power supplies required for the CPP shall comply with the requirement 

of specification Section 40 78 59 - Power Supplies. 

R. Testing for the system shall comply with the requirements of the following specifications. 

1. Sections 40 61 21 - Process Control System Testing  

2. Section 40 61 21.71 – Factory Witness Test  

3. Section 40 61 21.72 - Field Testing 

4. Section 40 62 21.73 - Final Acceptance Test 

 

3.04 CENTRIFUGE CONTROL PANEL (CCP) 

A. The centrifuge Manufacturer shall furnish a CCP. The CCP shall be located near the 

centrifuge equipment as shown on the Drawings. The CCP shall provide for the following 

general control and monitoring functions: 

1. Automatic and manual start-up and shut-down of the system using the system 

on/off switch and/or the operator interface unit (OIT) located on the control panel. 

2. Drive motor run status, drive motor current, motor elapsed run time, washwater 

system status, centrifuge bearing and motor winding temperatures, vibrations, 

torque, primary drive and backdrive control parameters shall as a minimum be 

displayed via the OIT. The centrifuge Manufacturer shall include all parameters 

required for monitoring the functions of the centrifuge and remote ancillary 

equipment. 

3. Process control for the sludge dewatering process and related subsystems, as 

described herein. 

B. The centrifuge Manufacturer shall furnish a programmable logic controller (PLC) capable 

of directly controlling the centrifuge unit, the centrifuge washwater valves and interfacing 

to coordinate that operation of auxiliary systems using hardwired discrete and analog 
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signals.  The auxiliary systems will consist of the centrifuge feed pumps, polymer 

preparation system, polymer feed pumps, and the residuals conveyor system.  The PLC 

shall conform to the requirements of specification section 40 63 43 - “Programmable 

Logic Controllers”, to provide status information and accept commands to and from the 

plant SCADA control system over the SCADA ethernet network using Modbus protocol.  

The plant SCADA system is defined to be a proprietary system based on Rockwell 

Automation products. The centrifuge Manufacturer shall coordinate the PLC hardware 

and software to be compatible with the selected plant SCADA system.  All network and 

communications equipment required shall comply with specification Section 40 66 00 - 

Network and Communications Equipment. 

C. The centrifuge PLC system shall be capable of communicating with in-plant distributed 

PLCs and SCADA system via a single mode fiber optic Ethernet communication 

network. The PLC shall import/export all the signals from the CCP to the plant SCADA 

system. The Centrifuge Manufacturer shall be responsible for providing the required 

information associated with PLC registers, network addresses, and any other information 

required for a complete and operable centrifuge control system as monitored from the 

plant SCADA system. 

D. The Centrifuge Manufacturer shall provide a fiber optic Ethernet switch installed inside 

the CCP. Ethernet switch shall have a minimum of four 100BASE-TX ports.  

E. The centrifuge Manufacturer shall provide an uninterruptible power supply (UPS) with 30 

minutes, minimum, back-up power capacity to the PLC equipment in each CCP. The 

centrifuge Manufacturer shall submit detailed load calculations to illustrate how the UPS 

was sized including the expected battery run time and BTU heating load developed from 

the UPS at full load conditions. UPS shall be provided in accordance with additional 

requirements as specified in Section 40 67 63 – Uninterruptible Power Systems. 

F. The CCP shall be completely pre-wired and tested at the Centrifuge Control Panel 

factory by the Centrifuge Manufacturer. Instruments, switches, and electronic devices on 

and within the CCP shall be coordinated to comply with the requirements of Section 40 

61 23 – Signal Coordination Requirements. The Centrifuge Manufacturer shall be 

responsible for coordinating all internal panel power supplies and voltages. The 

Manufacturer shall maintain separation of wiring of different voltages within the panel 

and shall clearly tag and identify all wiring as to voltage and circuit within the panel. 

Output contacts in the panel that are powered from other locations shall be provided with 

special tags and/or color-coding.  All power supplies required for the CCP shall comply 

with the requirement of specification Section 40 78 59 - Power Supplies. 

G. Testing for the system shall comply with the requirements of the following specifications. 

1. Sections 40 61 21 - Process Control System Testing  

2. Section 40 61 21.71 – Factory Witness Test  

3. Section 40 61 21.72 - Field Testing 
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4. Section 40 62 21.73 - Final Acceptance Test 

H. The CCP shall be a NEMA 12 stainless steel enclosure and shall be located as shown 

on the Contract Drawings. Panel construction shall be 316SS and shall comply with the 

requirements of specification Sections 40 67 00 - Control System Equipment Panels and 

Racks. Cabinets with any dimension greater than 36-inches shall be minimum 12-gauge 

thickness. Door mounted components shall consist of the following illuminated status 

indicating lights and pushbuttons. All pushbuttons and pilot lights shall be watertight and 

corrosion resistant and comply with the requirements of specification Section 40 78 00 - 

Panel Mounted Instruments. 

1. Touch screen Operator Interface Terminal (OIT) as specified in Section 40 62 63 - 

Operator Interface Terminals (OIT).   

2. White System Power ON/OFF Indicating Light. 

3. Centrifuge Emergency STOP mushroom pushbutton (lockable). 

4. Alarm reset pushbutton. 

5. Alarm horn silence pushbutton. 

I. Included shall be a centrifuge automatic torque control module that shall maintain 

process optimization within adjustable present limitations and operate in differential 

speed and torque modes. 

J. Power and control wiring shall use separate blocks from analog signal wiring. AC and 

DC wiring shall be run separately. Analog signal wiring shall be twisted and shielded as 

specified in Section 26 05 19 – Low Voltage Conductors and Cables. 

K. Wiring shall be color-coded to delineate: DC field wiring, AC field wiring, DC internal 

wiring, and AC internal wiring. Wiring shall be in plastic wiring ducts. Wiring outside 

wiring ducts shall be bundled with plastic wrapping strips. The bundles shall be securely 

fastened to the steel of the panel using standard switchboard cleats located at suitable 

points between the terminal blocks and electrical devices. All wiring shall be in horizontal 

or vertical runs and groups of wires to and from common points shall be neatly 

harnessed and adequately supported. Flexible stranding shall be provided for swinging 

doors and panels. 

L. Panel layout, and electrical control schematics and wiring diagrams shall be submitted in 

accordance with the submittal requirements specified herein. As-built panel layout 

drawings, bills of material, and wiring diagrams of the completed panels shall be 

included in a drawing packet inside each control panel. Wiring diagrams shall show all 

control elements that originate or receive signals as part of the control system. Drawings 

shall be prepared specifically for this project. In addition, a detailed narrative functional 

description shall be submitted fully describing start-up, normal operation, and shutdown 

for automatic and manual control operations.  
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M. The CCP shall be provided with transient voltage surge suppression on the main power 

source. The transient voltage surge suppression devices shall be as specified in Section 

40 78 56 – Isolators, Intrinsically-Safe Barriers, and Surge Suppressors. 

3.05 CENTRIFUGE LOCAL CONTROL PANEL (CLCP) 

A. The centrifuge manufacturer shall furnish a local control panel for each centrifuge. The 

CLCP’s shall be located on the centrifuge operating floor as shown on the Drawings. 

The CLCP’s shall provide for the following general control and monitoring functions: 

1. Automatic and manual start-up and shut-down of the system using the operator 

interface terminal (OIT) located on the CLCP. The OIT shall comply to the 

requirements specified in Section 40 62 63 – Operator Interface Terminals (OIT).   

2. Drive motor run status, drive motor current, motor elapsed run time, washwater 

system status, centrifuge bearing and motor winding temperatures, vibrations, 

torque, and backdrive control parameters shall as a minimum be displayed via the 

OIT. The centrifuge manufacturer shall include all parameters required for 

monitoring the functions of the centrifuge and remote ancillary equipment.  

3. Process control for the sludge dewatering process and related subsystems, as 

described herein. 

B. The CLCP OIT shall be hardwired to communicate directly with the CCP PLC. 

C. The CLCP’s shall be in NEMA 4X stainless steel enclosures. Panel construction shall be 

minimum 14-gauge thickness. Cabinets with any dimension greater than 36-inches shall 

be minimum 12-gauge thickness.  

D. All pushbuttons and pilot lights shall be watertight and corrosion resistant per 

specification Section 26 09 16 – Electric Controls and Relays. 

E. The CLCP shall be completely pre-wired and tested at the factory by the Centrifuge 

Manufacturer. The Centrifuge Manufacturer shall be responsible for coordinating all 

internal panel power supplies and voltages. The manufacturer shall maintain separation 

of wiring of different voltages within the panel and shall clearly tag and identify all wiring 

as to voltage and circuit within the panel. Output contacts in the panel that are powered 

from other locations shall be provided with special tags and/or color-coding. 

F. The centrifuge operator interface terminal (OIT) shall have screens that represent the 

process and associated system parameters. The OIT shall be as specified in Section 40 

62 63 – Operator Interface Terminals (OIT). The minimum information to be displayed 

shall include, but not be limited to: 

1. Overview Screen 

2. Centrifuge Start-Up Sequence Screen 
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3. Detail Screens 

a. Centrifuge 

b. Auxiliary Systems command and status screen to include:  

c. Associated Centrifuge Feed Pump Polymer System and Residuals conveyor 

d. Electrical Parameters 

e. Communication Status and Statistics 

4. Front Panel Display of all alarms 

5. Alarm log 

6. Run time display data and maintenance statistics. 

7. Password protected display of run time and maintenance statistics that are 

operator adjustable. 

8. Password protected display for alarms and shutdown time delays that are operator 

adjustable. 

9. Firmware display data 

10. Clean-In-Place Prompting 

G. Overview Screen: 

1. The overview screen shall show the following components in process schematic 

form: 

a. Centrifuge Systems – Main Drive, Secondary Drive, Scroll, and Bowl 

b. Centrifuge Feed Pump 

c. Polymer Systems 

d. Residual Conveyors  

2. The overview screen shall indicate whether equipment is running, off, or 

malfunctioned. In addition, links shall be provided to the maintenance screen to 

indicate when equipment is out of service for maintenance or operational reasons. 

When a given piece of equipment is to be placed out of service for maintenance, 

the operator shall be able to go to the maintenance screen and check off a box 

that indicates the centrifuge is out of service. Once this box is checked, the 

centrifuge shall be prevented from running. 
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H. Centrifuge Start-up Screen: 

1. This OIT screen shows the user the status of various auxiliary systems and 

operational options with a color coded indication to indicate when a status is 

“good” allowing operation and when a status is “bad” and preventing system 

startup. 

a. Associated Centrifuge Feed Pump – show operator entry for desired flow 

rate, Running status, REMOTE status and No-Fault status selected from the 

pump VFD. 

b. Polymer System – show operator entry for polymer feed ratio, Running 

status, REMOTE status and No-Fault status from the associated Polymer 

System. 

c. Residuals Conveyor – show AUTO status, Running status and no-Fault 

status selected from local control panel. 

d. Washwater Valves – show REMOTE status selected from the valve 

actuators. 

e. The operator shall be required to check a box on the screen to confirm that 

he has verified that all manual valves are configured for the set-up for the 

centrifuge feed pump and polymer system. 

f. Centrifuge operational options such as CIP mode selected, drive shut down 

mode selected, etc. 

g. The operator shall be required to verify a desired centrifuge feed pump 

flowrate and polymer system flow ratio setpoint prior to initiating the 

automatic start sequence.  

I. Centrifuge Detail Screen 

1. The centrifuge screen shall show the following components: 

a. Centrifuge Operating Mode (MANUAL / AUTOMATIC) 

b. Main Drive Status (Running / Off / Malfunction) 

c. Main Drive Speed 

d. Secondary Drive Status (Running / Off Malfunction) 

e. Secondary Drive Speed Process Variable 

f. Secondary Drive Speed Setpoint (calculated from centrifuge PLC) 

g. Differential Speed Setpoint (entered for “MANUAL” operating mode) 
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h. Secondary Drive Torque Process Variable 

i. Secondary Drive Torque Setpoint (entered for “AUTO” operating mode) 

2. The centrifuge screen shall provide for the input of the differential speed setpoint 

when the operating mode is in “MANUAL”, and for the secondary drive torque 

setpoint when the operating mode is in “AUTO”. 

J. Electrical Parameters Detail Screen 

1. The electrical parameters screen shall include all of the following for the main drive 

and the secondary drive: 

a. Current In Amperes (use circular dial display to simulate an analog meter) 

b. Voltage In Volts (use circular dial display to simulate an analog meter) 

c. Power in Watts (use circular dial display to simulate an analog meter) 

d. Any drive failure alarms shall be shown on this screen 

e. A Master Protective Relay (MPR) tripped alarm shall be displayed on this 

screen 

2. Provide a trend of the current and voltage with respect to time. 

3. Provide a trend of power use with respect to time. 

4. Provide prompting for the operator to select main and secondary drive shutdown in 

either a free spinning or ramp down mode. 

K. Communications Parameters Screen 

1. Screen shall show status of fiber optic network link between centrifuge PLC and 

SCADA by displaying the centrifuge PLC and SCADA in block diagram format. 

The color of the PLC shall change based on the status of communications. 

2. The screen shall display the number of packages sent. 

3. The screen shall display the number of “no acknowledge” packages accumulated. 

4. The screen shall display the number of time-outs or watchdogs. 

5. The screen shall provide a password protection input for any operator adjustable 

password protected parameters. 

L. Front Panel of Display of Alarm 

1. Set-up a matrix of critical system alarms to mimic an annunciation panel. 
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2. The panel shall use the following alarm sequence: 

a. When an alarm is detected the screen box allocated for that condition shall 

illuminate with text on a blinking background. 

b. The operator shall be capable of acknowledging the alarm. 

c. When the alarm is acknowledged, the alarm shall stay steadily illuminated. 

d. When the alarm condition is cleared the unit alarm box on the OIT shall be 

deactivated and return to normal colors. 

M. Alarm Log 

1. Provide a text display of all alarm conditions. The display shall be stamped with 

the date and time at which the alarm condition occurred, cleared and 

acknowledged. 

N. Operations and Run Time Statistics 

1. This screen shall include separate accumulators for total run time (non-resettable) 

on the following pieces of equipment: 

a. Main Drive 

b. Secondary Drive 

c. Bowl 

2. This screen shall include accumulators for run time since last maintenance 

(resettable) on the following pieces of equipment: 

a. Main Drive 

b. Secondary Drive 

c. Bowl 

3. When the scheduled maintenance period for each piece of equipment is 

approached with 24 hours, the unit shall display a warning on the OIT overview 

indicating that scheduled maintenance is needed. 

O. Password Protected Time Delays and Process Control Settings 

1. Provide a separate screen for the setting of time delays associated with operation 

of the system.. The screen shall be in a tabular format listing the English language 

of the timer purpose and its corresponding time delay setpoint. Next to the 

adjustable delay setpoint, the Manufacturer shall list the default setting as 

guidance. 
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P. Firmware Data 

1. Display the following information: 

a. License number (for each item where a software/firmware license is 

required) 

b. The version of the software/firmware being used. Screen shall allow for 

password protected change to this data to indicate that the data has been 

changed. 

c. Provide a place on the screen to allow for maintenance to indicate the date 

when new firmware was entered. 

Q. Clean in Place Display 

1. The operator shall be prompted during the shutdown sequence described herein to 

run the clean in place sequence. 

3.06 CENTRIFUGE CONTROL SEQUENCE AND CONTROL LOGIC 

A. General 

1. Process control descriptions associated with the Centrifuges and associated 

equipment is included in Section 40 61 96 – Process Control Descriptions.  

2. All programming and interlock logic for the CCP PLC shall be the responsibility of 

the centrifuge Manufacturer. The CCP shall send and receive status signals and 

commands to/from the SCADA as required to provide system run status 

information on the operating interface.  The CCP PLC shall interface to the plant 

SCADA system by use of Modbus over TCP protocol using the SCADA system 

ethernet network with fiber optic links. The CCP PLC shall send hardwired signals 

for speed, run/stop requests to centrifuge feed pumps, polymer preparation 

systems, polymer feed pumps, and residuals conveyor as required to operate the 

dewatering process. The CCP shall receive running status, mode status 

(local/remote, Auto), fault status, speed, and other signals from controlled 

equipment as required to provide functional control of the dewatering process and 

shall display this information on the OIT for operator information and 

troubleshooting. 

3. The centrifuge and associated support system shall be controlled using the 

hardwired E-stop pushbutton and the OIT on the CLCP. The OIT shall be used for 

display of all available system modes as described herein and shall display a 

graphical representation of the centrifuge, as well as command and status 

information to/from the polymer system, centrifuge feed pump, and residual 

conveyor system. All timers for the centrifuge, washwater system valves and 

auxiliary system start/stop commands shall be adjustable from the OIT. The flow  

set point for the centrifuge feed pump and the ratio setpoint for the polymer system 
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shall be adjustable from the OIT.  Discrete signals to external controlled equipment 

such as dewatering pumps and residual conveyor shall be by dry contact for 

discrete signals and 4-20ma, 24vdc signal for analog signals. 

4. The CLCP shall include a E-Stop pushbutton initiated hard wired interlock to de-

energize the master control relay and interrupt all run commands for immediate 

shutdown of the centrifuge and auxiliary equipment. The emergency stop(s) must 

be manually reset in order to restart the centrifuge. 

5. The centrifuge shall coordinate the operation of auxiliary systems by use of the 

following hardwired signals: 

a. Centrifuge Feed Pump 

1) The centrifuge will close a normally open dry contact to signal the 

centrifuge pump to run.  Opening the dry contact will signal the 

centrifuge pump to stop. 

2) The centrifuge will modulate a 4-20ma analog output to command the 

centrifuge feed pump to run at the desired speed. The centrifuge feed 

pump will close a normally open dry contact to indicate a running 

condition to the centrifuge. 

3) The centrifuge feed pump will close a normally open dry contact to 

signal the centrifuge that it is in REMOTE mode. 

4) The centrifuge feed pump will open a normally open dry contact to 

signal the centrifuge that there is a fault condition in the pump. 

b. Polymer System 

1) The centrifuge will close a normally open dry contact to signal the 

polymer system to run.  Opening the dry contact will signal the polymer 

system to stop. 

2) The centrifuge will modulate a 4-20ma analog output to command the 

Polymer System to run at the desired ratio of polymer to centrifuge 

feed (gpm/gpm).   

a) The centrifuge Manufacturer shall coordinate with the polymer 

preparation system Manufacturer to obtain a curve that 

correlates percentage of neat polymer pump speed to gallons 

per minute flow rate.  The system shall indicate the speed of the 

neat polymer pump in percentage. The system shall convert the 

speed percentage to an equivalent gallon per minute value 

based on the neat polymer pump curve and indicate the 

calculated neat polymer flow rate for the operator on the OIT. 

La
st

 M
od

ifi
ed

: 0
2/

28
/2

02
4 

at
 1

0:
41

A
M

 E
S

T



 

90398-004/February 2024 46 76 33-39  Dewatering Centrifuges 

3) The Polymer System will close a normally open dry contact to indicate 

a running condition to the centrifuge. 

4) The Polymer System will close a normally open dry contact to signal 

the centrifuge that it is in REMOTE mode. 

5) The Polymer System will open a normally open dry contact to signal 

the centrifuge that there is a fault condition in the polymer system. 

c. Residuals Conveyor 

1) The centrifuge will close a normally open dry contact to signal the 

Residuals Conveyor to run.  Opening the dry contact will signal the 

Residuals Conveyor to stop. 

2) The Residuals Conveyor will close a normally open dry contact to 

indicate a running condition to the centrifuge. 

3) The Residuals Conveyor will close a normally open dry contact to 

signal the centrifuge that it is in REMOTE mode. 

4) The Residuals Conveyor will open a normally open dry contact to 

signal the centrifuge that there is a fault condition in the Residuals 

Conveyor. 

B. Centrifuge Start-up Sequence 

1. The centrifuge start-up sequence shall be initiated via the OIT after all the operator 

input and acknowledgement checks have been satisfied. The AUTO-START 

sequence shall not be initiated unless AUTO or REMOTE status is received from 

all equipment associated with the centrifuge and auxiliary systems. 

2. On initiation of the AUTO-START sequence the centrifuge main (bowl) and 

secondary (scroll) drives shall be started. The main and secondary drives shall be 

ramped from 0% to 100% speed over a time interval established by the centrifuge 

Manufacturer, but not to exceed 10 minutes. 

3. After the main and secondary drive VFDs have indicated they are at 100% speed, 

the centrifuge PLC shall start the residual conveyors. 

4. Following receipt of RUN status of the residual conveyors, the centrifuge PLC shall 

send a RUN command to the polymer system and the centrifuge feed pump. The 

centrifuge feed pump will be started at a minimum flow (adjustable from the OIT) 

and ramped up by an operator set rate (adjustable from the OIT) to the operator 

flow setpoint. This start sequence shall be fully automated with an adjustable delay 

between each start of 0-60 seconds, with an initial setting of 20 seconds. 
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5. The speed of the polymer feed skid shall be calculated from the polymer ratio and 

centrifuge flowrate to meet a calculated POLYMER SOLUTION FEED RATE  

(Initial polymer ratio 0.0007 PPM, adjustable from the OIT).  

C. Centrifuge Shutdown Sequence 

1. The centrifuge automatic shutdown sequence shall be initiated via the OIT or 

through a STOP command received from the plant SCADA system. 

2. Upon receipt of a STOP command, the polymer system and then the centrifuge 

feed pump shall be stopped with an adjustable delay between equipment stops 

between 0-60 seconds, with an initial setting of 20 seconds. 

3. If the shutdown sequence is initiated from the OIT, then the operator shall be 

prompted via the OIT if the Clean-In-Place (CIP) routine should be initiated. If the 

shutdown sequence is initiated from the plant SCADA system the system shall be 

shutdown with the currently selected default CIP sequence. The centrifuge PLC 

shall initiate the CIP routine described herein. If the CIP mode has not been 

selected ( i.e. None) the main drive and secondary drive shall ramp down as 

described below. 

4. The CCP shall allow for selection, via the OIT for shutdown of the main and 

secondary drives by either a VFD ramp down mode, or a free spinning ramp down 

mode. The VFD “ramp-down” mode shall be by lowering the VFD output 

voltage/frequency to the main and secondary drive motors. Ramp down time shall 

be adjustable from 0-30 minutes, with an initial time to be recommended by the 

centrifuge Manufacturer. Free spinning time shall be as determined by the 

centrifuge Manufacturer. 

5. During a normal STOP sequence, the residuals conveyors shall run for period of 

time after shutdown of the main and secondary drives to clear the system of solids.  

The initial conveyor run-out time shall be 30 minutes and shall be adjustable from 

the OIT. 

D. Residuals Solids Trailer Loading Setpoint   

1. Contractor shall refer to Section 40 61 96 – Process Control Descriptions for 

residuals solids trailer loading.  

2. Centrifuge Manufacturer shall monitor and totalize the input flow to the Centrifuge 

and monitor percent solids per gallon of residuals directed to the Centrifuge. A 

CCP Alarm shall be initiated when the total input flow reaches an operator setpoint 

value. 

3. Centrifuge Manufacturer shall reset the totalized flow upon startup of the 

centrifuge. 

E. Centrifuge Emergency Shutdown 
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1. When an emergency shutdown is activated, either at the E-Stop pushbutton, or 

from the OIT, the centrifuge unit, polymer system, centrifuge feed pump, residual 

conveyors and the washwater system shall be shutdown immediately. A time delay 

shall be built in the control system such that after an emergency shutdown, the 

system start-up sequence shall not be possible until the time delay has elapsed.  

The initial time delay shall be set for 30 minutes and shall be adjustable from the 

OIT. 

F. Centrifuge Clean-In-Place (CIP) Sequence 

1. If the CIP routine is selected, the centrifuge washdown valves shall be actuated to 

an open position and remain in the open position for a 0-60 minute adjustable 

time, with an initial setting of 20 minutes. 

2. If the Clean-in-Place sequence is initiated from the OIT directly (not part of the 

Shutdown Sequence), then the centrifuge washdown valve shall be actuated to an 

open position and the centrifuge feed pump and polymer system shall be turned 

off by the centrifuge PLC. The operator shall be able to end the CIP sequence 

early by requesting the system restart or allow the system to time out of the CIP 

sequence and complete the shutdown sequence in either VFD ramp down or free 

spinning ramp down mode. 

G. Centrifuge Operating Modes 

1. The OIT shall provide for the Selection of the centrifuge operating mode between 

“MANUAL” and “AUTOMATIC”. 

a. In the “MANUAL” operating mode, the differential speed of the centrifuge 

bowls shall be manually controlled with centrifuge torque varying within 

established limits. The setpoint input for this operating mode shall be 0-

100% of the maximum allowable differential speed. The maximum allowable 

differential speed and maximum allowable torque inputs shall be password 

protected inputs to the system PLC. 

b. In the “AUTOMATIC” operating mode, the centrifuge torque shall be set and 

the differential speed shall be adjusted automatically to maintain the desired 

torque setpoint. The setpoint input for this operating mode shall be 0-100% 

of the torque range. Upper limits on the maximum allowable torque shall be 

established and input as password protected inputs to the control system. 

H. System Interlocks 

1. In the event of a loss of RUN status or fault condition of the selected polymer 

system for longer than an adjustable time delay, the centrifuge PLC shall 

immediately shutdown the centrifuge feed pump, activate an alarm at the OIT and 

send a FAULT alarm to the SCADA system. The centrifuge system and residuals 

conveyors shall remain in operation for an adjustable time delay of 0-60 minutes, 

with an initial time setting of 30 minutes. The operator shall be prompted via the 
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OIT to reset polymer system alarm condition after manually checking the polymer 

system and correcting any faults found there. 

a. If the alarm condition is cleared and the process reset within the allowable 

time delay; then the centrifuge PLC shall restart the system by starting the 

polymer system and centrifuge feed pump. This restart sequence shall be 

fully automated with an adjustable delay between each start of 0-60 

seconds, with an initial setting of 20 seconds.  

b. If the alarm condition is not reset before the time delay expires, the 

centrifuge system shall be shutdown in the normal sequence as described 

herein. 

2. In the event of loss of RUN status or fault condition of the centrifuge feed pump for 

longer than an adjustable time delay, the centrifuge PLC shall immediately 

shutdown the polymer system, activate an alarm at the OIT and send a FAULT 

alarm to SCADA. The centrifuge system and dewatered sludge screw conveyors 

shall remain in operation for an adjustable time delay of 0-60 minutes, with an 

initial time setting of 30 minutes. The operator shall be prompted via the OIT to 

reset the feed pump alarm condition after manually checking the centrifuge feed 

pump and clearing any faults found there. 

a. If the alarm condition is cleared and the process reset within the allowable 

time delay; then the centrifuge PLC shall restart the polymer system and 

centrifuge feed pump. This restart sequence shall be fully automated with an 

adjustable delay between each start of 0-60 seconds, with an initial setting of 

20 seconds.  

b. If the alarm condition is not reset before the time delay expires the centrifuge 

system shall be shutdown in the normal sequence as described herein. 

3. In the event of loss of RUN status or fault condition of the associated residuals 

conveyor for longer than an adjustable time delay,, the centrifuge PLC shall stop 

the centrifuge feed pump and polymer system, activate an alarm at the OIT, and 

send a FAULT alarm to SCADA. The operator shall be prompted via the OIT to 

reset the alarm condition after manually checking CONV-60300 and associated 

electrical controls. 

a. If the alarm condition is cleared and the process reset within the allowable 

time delay; then the centrifuge PLC shall restart the associated residuals 

conveyor polymer system and centrifuge feed pump. This restart sequence 

shall be fully automated with an adjustable delay between each start of 0-60 

seconds, with an initial setting of 20 seconds. 

b. If the alarm condition is not reset before the time delay expires the centrifuge 

system shall be shutdown in the normal sequence as described herein. 
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4. In the event of a centrifuge malfunction (including, but not limited to, high vibration, 

bearing temperature, motor overheating, etc.), the centrifuge PLC shall 

immediately stop the centrifuge feed pump, polymer  system, and an alarm shall 

be activated at the OIT, and a FAULT alarm shall be sent to SCADA. The 

centrifuge PLC shall stop the residuals conveyor system after an adjustable time 

delay of 0-60 minutes (initial setting 10 minutes). 

3.07 FRONT OF PANEL CONTROLS 

A. Selector switches, pushbuttons and indicator lights shall be heavy-duty, oil-tight type in 

accordance with specification Section 40 78 00 – Panel Mounted Instruments.  

PART 4 – EXECUTION  

4.01 MANUFACTURER FIELD SERVICES 

A. The Contractor shall coordinate with the centrifuge Manufacturer all details, locations, 

clearances, and other conditions so that the equipment shall function as part of a 

complete system. 

B. The Contractor shall provide the services of a qualified Manufacturer’s technical 

representative who shall adequately supervise the installation and testing of all 

equipment furnished under this Contract and instruct the Owner’s operating personnel in 

its maintenance and operation as outlined in Section 46 00 00 – Equipment General 

Provisions. As a minimum, the Manufacturer’s technical service representative shall 

provide the following field services: 

 

Service Description Number of Trips Service Duration 

Start-up and Training 2 
5-days each,  
10 days total 

Performance Testing As Required As Required 

C. Any additional time required to achieve successful installation and operation shall be at 

the expense of the Contractor. The Manufacturer’s representative shall sign in and out of 

the office of the Engineer’s resident Project Representative each day they are at the 

project site. 

4.02 MANUFACTURER PROVIDED TRAINING 

A. The Centrifuge Manufacturer shall provide on-site training for the operation and 

maintenance of all centrifuge components and the associated auxiliary equipment 

specified herein. Training shall be provided by the Centrifuge Manufacturer’s personnel 

who are experienced in the operation and maintenance of high solids centrifuge 

equipment. 
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B. All training submittals shall be approved by the Engineer prior to systems start-up. All 

training requirements shall be satisfied before acceptance by the Engineer of the system 

and prior to final acceptance by the Owner. 

C. The Centrifuge Manufacturer shall provide the following submittals for training: 

1. Detailed listing of training to be provided; 

2. Detailed listing of course content and learning objectives; and 

3. Qualifications and experience of individuals providing training. 

D. A minimum of 21 days prior to the beginning of each scheduled training course, 

documentation for use during the training shall be submitted for the Owner’s personnel 

to review prior to training and use during training. Copies of the training materials shall 

be provided by the Centrifuge Manufacturer, and the number of copies shall be 

coordinated with the Owner. The training documentation shall be specific to the course 

and shall include the following: 

1. Detailed listing of all subjects to be covered. 

2. Learning objectives for the training session. 

3. Detailed documentation and/or lesson plans covering all subjects to be covered 

during the course instruction. Information shall be in a “how to” format for use in 

operator training sessions. Provide sufficient background documentation and 

Manufacturer’s literature to provide a thorough and clear understanding of the 

materials to be covered. 

E. The centrifuge Manufacturer shall bear all costs associated with training, except for labor 

costs associated with Owner’s personnel. 

F. Training courses shall be designed to provide detailed training that is commensurate 

with the skills and experience levels of Owner’s personnel. 

G. Training classes shall include lecture as well as “hands on” experience for each of the 

attending personnel. The centrifuge Manufacturer shall provide sufficient equipment for 

this to be accomplished. 

H. Operations and Maintenance Training 

1. Fundamental O&M Topics – The centrifuge Manufacturer shall provide an 

overview course segment designed to present a general overview of centrifuge 

dewatering process theory. The “Fundamentals” course shall also include 

descriptions and review of the various components and process ratings for each 

piece of equipment associated with the installed system. 
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2. Site Specific O&M Topics - The Centrifuge Manufacturer shall provide site specific 

topics course segment which shall include as a minimum the following topics: 

a. General Equipment Operation 

b. Equipment Set-up Procedure 

c. Equipment Start-up Procedure 

d. Equipment Shut-down Procedure 

e. Equipment Routine and Preventive Maintenance Checks and Services 

f. Default Settings for Process Equipment 

g. Process Performance Optimization and Troubleshooting 

h. Equipment Alarms and Mechanical Troubleshooting 

I. Control Systems Training 

1. Control system training shall be provided as a separate training course from the 

O&M training course segments described above. Control systems training course 

segments shall be developed for separate target audiences as follows: (1) 

centrifuge equipment operators; and (2) control systems maintenance technicians. 

2. The centrifuge operator training shall focus on monitoring system operation, 

responding to alarms and indicatinos and the correct configuration of the 

centrifuge for set-up, start-up, and shutdown via the Operator Interface Terminal 

(OIT). 

3. The control systems maintenance technician training shall include the 

troubleshooting of the OIT, the I/O modules, and PLC CPU. The troubleshooting 

class shall also include training associated with communications between the 

centrifuge control PLC and the  plant SCADA system. 

a. The control systems maintenance technician training PLC training shall 

include a reading of the PLC documentation from the fully commented PLC 

code, how to edit code, how to run code off-line (for simulation), how to 

download code, and how to check communications.  

4. The control systems maintenance technician instrument training shall include 

preventative maintenance checks, calibration and services for all of the vibration 

monitoring, RTD, and other centrifuge specific instrumentation. 

4.03 MANUFACTURER SHOP TESTS 

A. The shop tests of the complete centrifuge assemblies (frame, rotating assembly, motors, 

instrumentation, vibration isolators, and terminal boxes) shall be performed at the 

La
st

 M
od

ifi
ed

: 0
2/

28
/2

02
4 

at
 1

0:
41

A
M

 E
S

T



 

90398-004/February 2024 46 76 33-46  Dewatering Centrifuges 

Centrifuge Manufacturer’s shop with factory test power and control panels. These tests 

shall demonstrate the absence of mechanical or electrical defects and that the centrifuge 

operates within the specified limits of noise and vibrations. 

B. All centrifuge control panels shall be shop tested to verify their full compliance with the 

functional descriptions specified herein. Factory testing of the control and power panels 

shall be at the panel fabrication facility. 

C. Results of the Manufacturer’s shop testing activities shall be submitted to the Engineer 

prior to shipment of the affected components to the project site. The Centrifuge 

Manufacturer shall allow inspection and witness of the shop test of the equipment by the 

Engineer. 

D. The following tests shall be completed before the centrifuge is released for shipment. 

a. Vibration measurement of scroll  

b. Vibration measurement with bowl filled with water 

c. Operation of machine for several hours with water 

d. Motor starting amperage 

e. Test equipment/procedures: 

1) Test equipment shall be calibrated 

2) Unit and control system shall be tested with a simulation panel 

3) All circuits shall be checked and all alarms and shutdown conditions 

simulated to check the alarm circuits 

4.04 ON-SITE FIELD TESTS 

A. Field tests shall be performed in accordance with Section 46 00 00 – Equipment General 

Provisions and the on-site test procedure approved by the Engineer. 

B. The field tests shall consist of a two-hour water run of the centrifuge followed by a four-

hour product run of the centrifuge together with the polymer system, sludge feed system, 

washwater system, cake conveyance equipment, and associated instrumentation and 

controls. 

C. The field tests shall demonstrate, at a minimum, the following: 

1. The centrifuge equipment was properly installed and in proper alignment. 

2. The centrifuge is mechanically sound and ready for operation. 
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3. The centrifuge and its ancillary equipment operate without overheating, 

overloading of any parts or systems, and operate within the specified limits of 

vibrations, noise, temperatures, pressures, torque, voltage, amps, rpms, etc.  

4. The centrifuge can operate within the specified limits of solids feed and polymer 

feed flow rates producing cake of the specified consistency. 

5. The centrifuge control and power panels (CCP and CPP) and PLC effectively 

control the components of the dewatering system as specified. 

D. The field tests shall be run under the Centrifuge Manufacturer’s supervision, by qualified 

technical representatives of the Centrifuge Manufacturer. 

E. It shall be the Contractor’s responsibility to make sure that qualified technical 

representatives of the ancillary equipment Manufacturers are promptly available as 

required during the field-testing to facilitate testing and start-up of the high solids 

centrifuge dewatering system. 

4.05 PERFORMANCE TESTS 

A. Performance tests shall be conducted to demonstrate the full compliance of the 

equipment supplied with the Performance Requirements of this Section.  

B. The Centrifuge Manufacturer shall submit a Performance Test Plan to the Engineer for 

review at least 30-days prior to commencing performance tests. 

C. Performance testing shall consist of two (2) test runs for each centrifuge (i.e., total of 

four test runs for two centrifuge units). Each run must satisfy all of the performance 

guarantee criteria for the performance test to be successful. Sampling shall include, but 

is not limited to: 

1. Solids feed composition and flow;  

2. Centrate discharge;  

3. Solids discharge; 

4. Neat polymer usage, concentration (percent), and flowrate;  

D. Each test run shall consist of at least six (6) consecutive hours of operation at near 

uniform feed conditions with regard to flow and/or solids loading rate. Operating data 

and field samples shall be collected at approximately one (1) hour intervals during the 

performance test such that at least six data points are generated or recorded during 

each test run. The average performance for the test run shall be the arithmetic average 

of the individual data points for the key operating and performance parameters. The 

averaged data within each test run shall constitute the basis for assessing performance 

for the test run. 
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E. The performance test shall be conducted on the centrifuges as soon as practicable but 

in no case more than 6 months after the centrifuges and ancillary equipment, required to 

make a functional system, become operable. The performance testing shall be 

conducted at a date acceptable to the Owner, and no more than one (1) year after 

installation. 

F. In the event that the equipment is not meeting the guaranteed performance standards, 

the Centrifuge Manufacturer shall have the equipment altered as necessary to meet the 

guaranteed performance standards. All costs associated with the modifications shall be 

borne by the Centrifuge Manufacturer. When the centrifuge assembly has been properly 

modified, the Centrifuge Manufacturer shall repeat the performance test series. The 

most recently generated performance test results will govern. 

G. A maximum of two additional performance tests following the initial performance test 

(e.g., maximum of three (3) performance test cycles) shall be permitted within the 

allowable window described elsewhere herein. If the equipment still does not meet the 

guaranteed standards, the Centrifuge Manufacturer will be assessed for penalties as 

specified elsewhere in this Section. 

H. Dewatering Polymer  

1. The Contractor shall make provisions for the purchase of adequate emulsion type, 

potable grade, and NSF-60 certified polymer chemical. The Contractor shall 

provide at minimum three (3) Intermediate Bulk Container (IBC) chemical totes at 

1 cubic meter, each.  

2. The cost for any additional polymer in excess of three (3) IBC chemical totes shall 

be borne by the Contractor. 

3. The Contractor shall include costs for analytical tests required to conduct the initial 

performance test in his bid. Laboratory costs for subsequent performance tests, if 

required, shall be borne by the Contractor. 

4. The Contractor shall ensure that the dewatering polymer chemical is readily 

available in chemical totes from a supplier within 3 hours of travel to/from the West 

Parish Water Treatment Plant site.  

I. Test records shall be maintained to ensure that the specified results are met throughout 

the duration of the test. Copies of the original field data collection sheets shall be 

submitted with the performance test report. The report shall be submitted to the Owner 

and Engineer and shall summarize pertinent details regarding the test as well as test 

results to demonstrate that the tested centrifuge shall comply with specified performance 

criteria. 

J. The original field data collection sheets shall be signed by representatives of the 

Centrifuge Manufacturer, Contractor, and Owner at the completion of each performance 

test run. 
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K. The Centrifuge Manufacturer is responsible for all special tools, meters and test 

instruments necessary to demonstrate these requirements. 

L. The Engineer may request additional certified test data or call for on-site testing to 

confirm the accuracy of all instruments used in testing. 

4.06 EMERGENCY SERVICE 

A. Provide the services of the Manufacturer to be present within 24-hours for on-Site 

emergency services of all furnished equipment. Emergency service shall be required for 

failure of any major component of the centrifuge equipment. 

B. Emergency service shall be provided, at no additional cost to the Owner, throughout the 

warranty period from the day of Owner Final Acceptance. 

4.07 SPECIAL TOOLS, SUPPLIES AND SPARE PARTS 

A. The centrifuge Manufacturer shall furnish special tools required for the maintenance and 

repair of the high solids centrifuge equipment. One (1) set of all special wrenches and 

special tools required to disassemble, service, repair and adjust the supplied equipment 

shall be provided. The centrifuge Manufacturer shall supply all lifting devices necessary 

to ensure that the disassembled centrifuge items can be lifted with the hoisting 

equipment (overhead bridge crane) to be provided by others. All lifting devices shall be 

nameplated and certified for the designed loads. As a minimum the set of special tools 

shall include, but not be limited to: 

1. One (1) – Base Lifting Device 

2. One (1) – Bowl Truck 

3. One (1) – Bowl Lifting Device 

4. One (1) – Conveyor Lifting Device 

5. One (1) – Set Conveyor Extraction Tools 

6. One (1) – Set Bearing Maintenance Tools 

7. One (1) – Set Seal Maintenance Tools 

8. One (1) – Set Gearbox Maintenance Tools 

9. One (1) – Set Backdrive Maintenance Tools 

10. One (1) – Set of threaded spindles and plates used for disassembling and 

assembling close tolerance parts. 
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B. The centrifuge Manufacturer shall furnish a one (1) year supply of all lubricating oils and 

greases for the high solids centrifuge equipment assembly equipment furnished under 

this Section. 

C. The centrifuge Manufacturer shall furnish spare parts for the high solids centrifuge, to 

include but not be limited to: 

1. One (1) set of feed (main) bearings 

2. One (1) conveyor (thrust) bearings 

3. One (1) set of seals and O-rings 

4. One (1) set of V-belts 

5. One (1) speed sensor 

D. The spare parts shall be identical and interchangeable with the original parts, shall be 

marked with their respective part numbers and furnished in clearly identifiable containers 

with labels suitable for long term storage. 

E. Additional spares and tools shall be provided as required by Section 40 61 22 Tools, 

Supplies, and Spare Parts, General.  

END OF SECTION 
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SECTION 46 76 42 

SHAFTLESS SCREW CONVEYORS 

PART 1 – GENERAL 

1.01 REQUIREMENTS 

A. The Contractor shall furnish, install, test and place in satisfactory operation a screw 

conveyor system, including conveyors, slide gates, interconnecting chutes, supports, 

and other ancillary equipment required for a fully functional system. The screw conveyor 

system shall transport mechanically dewatered wastewater treatment plant sludge from 

the centrifuge to the final discharge point located in the truck loading area as shown on 

the Drawings. 

B. The screw conveyors system shall be provided by a single manufacturer, complete with 

all necessary components, drives, motors, instrumentation, controls, ancillary items and 

supports. 

C. The design of the sludge conveying and system shall be based upon the Contract 

Drawings, these Specifications and the manufacturer’s experience with at least five (5) 

existing systems of similar sizes, capacities and handling material with similar 

characteristics. These systems shall have been operating for a minimum of five (5) 

years. 

D. The Contract Drawings and this Section provide equipment descriptions, minimum 

requirements and mandatory features of the equipment to be furnished. It is the 

Manufacturer’s responsibility to design and furnish the equipment complete in all details, 

performance, and reliability meeting the requirements and intent of the Contract 

Drawings and these Specifications. 

E. The equipment shall be furnished complete with all accessories, special tools, spare 

parts, base attachments, mounting anchor bolts, and other appurtenances as specified 

herein or as may be required for a satisfactory installation. 

1.02 CONDITIONS OF SERVICE AND DESIGN PARAMETERS 

A. The conveyors shall be capable of operation for the conditions of service described 

herein. 

1. Dewatered Sludge Screw Conveyors 

a. The centrifuge dewatered sludge cake characteristics are indeterminate. For 

the purpose of design, the following conditions of service shall be assumed. 
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Material Centrifuge Dewatered Water Treatment Sludge 

Bulk Density 60 pounds per cubic foot 

Solids Content 15% to 18% (by weight) 

Temperature 100°F (maximum) 40°F (minimum) 

B. The conveyors shall be provided to meet the following design parameters. 

 

Conveyor Designation CONV-60300 CONV-60310 CONV-60320 

Volumetric Capacity, cubic ft/hour 394 394 394 

Mass Capacity, lbs/hour 23,600 23,600 23,600 

Diameter, inches 12 12 12 

Nominal Conveyor Length, feet 25 31 31 

Conveyor Style Shaftless Shaftless Shaftless 

Design Bed Loading Factor 50% 50% 50% 

Inclination / Slope 0° (Flat) 0° (Flat) 0° (Flat) 

Screw Pitch Full Full Full 

Rotating Speed, rpm < 25 < 25 < 25 

Maximum Trough Length, feet 12 12 12 

Maximum Screw Length, feet 12 12 12 

Pressure Relief Cover(s) Yes Yes Yes 

Minimum Inlet Size 
Coordinate with 

Centrifuge Manufacturer 

Coordinate with 

SC-01 Outlet 

Coordinate with 

SC-01 Outlet 

Number of Outlets 2 4 4 

Special Requirements (See notes below)  1   

1. Provide conveyor inlet connection to match centrifuge solids discharge chute. 

1.03 SUBMITTALS 

A. The following items shall be submitted with the Shop Drawings in accordance with, or in 

addition to the submittal requirements specified in Section 01 33 00 – Submittal 

Procedures and Section 46 00 00 – Equipment General Provisions. 
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1.04 RELATED SECTIONS 

A. Section 40 06 20 – Process Pipe, Valve and Gate Schedules  

B. Section 46 76 33 – Dewatering Centrifuges  

1.05 QUALITY ASSURANCE 

A. All supports for conveyors shall be provided for the conveyor support framing. The 

Contractor shall be responsible for coordinating the placement of all supports necessary 

to tie the equipment together and shall have the undivided responsibility for the system's 

structural integrity. 

PART 2 – PRODUCTS 

2.01 ACCEPTABLE MANUFACTURERS 

A. The screw conveyors shall be manufactured by JDV Equipment, Spirac, Jim Meyers and 

Sons (JMS), or approved equal. 

2.02 GENERAL REQUIREMENTS 

A. These specifications shall be considered as minimum requirements. The Contractor or 

Equipment Supplier shall add such additional features as are necessary for satisfactory 

operation and functioning of the conveying equipment. 

B. Equipment shall conform to Section 46 00 00 – Equipment General Provisions unless 

modified herein. 

C. Equipment provided shall be suitable for a humid and corrosive environment. 

D. Structural design shall be in accordance with American Institute of Steel Construction 

AISC Standards. 

E. All materials and construction shall be ASTM A276 Type 304 stainless steel unless 

otherwise specified. All gaskets shall be neoprene. 

F. Stainless steel shall be shop brush blasted to remove heat tint scale and provide a 

uniform finish. 

G. Material thicknesses and dimensions shall conform to the following minimum 

requirements unless otherwise specified or required for structural considerations. 

 

 

Trough Bodies 3/16-inch  

Trough Top Flanges 1/4-inch 

La
st

 M
od

ifi
ed

: 0
2/

28
/2

02
4 

at
 1

0:
41

A
M

 E
S

T



 

90398-004/February 2024 46 76 42-4  Screw Conveyors 

Trough Top Covers 1/8-inch  

Trough End Flanges 1/2-inch 

Trough End Plates 3/8-inch  

Trough Discharge Chutes 3/16-inch 

Internal Stiffeners 1/4-inch  

Internal Shrouds 3/8-inch  

Supports – Welded to Body 1/2-inch 

Supports – Saddle Type 1/4-inch 

Gaskets (Durometer 50) 
1/16-inch (covers) and 

1/8-inch (all others) 

2.03 TROUGHS, COVERS, END PLATES AND CHUTES 

A. Conveyor Troughs 

1. Conveyor trough bodies shall be “U” type with trough dimensions conforming to 

the requirements of CEMA Standard 300, with exceptions as noted herein. The 

conveyor trough bodies shall be rolled to shape with the double formed top flanges 

formed with, or welded to, the trough body. Trough end flanges, welded to each 

trough section, shall be provided for joining adjacent sections or connecting trough 

end plates to the trough sections. 

2. Individual trough segment lengths, measured from end flange to end flange shall 

not exceed the lengths given in the conveyor schedule for each conveyor. 

Conveyors with lengths greater than the maximum individual trough segment 

length shall be constructed of two or more sections bolted together at the trough 

end joining flanges. 

3. Each shaftless screw conveyor trough shall be equipped with 3-inch diameter NPT 

drain nipples located at the drive and tail trough ends. The drain nipple(s) shall 

extend three inches below the screw conveyor trough and be supplied with a 

threaded cap. 

4. Conveyor troughs for shaftless screw conveyors shall be equipped with a wear 

liner across the entire inside length. The wear liner shall be fabricated of 1/2-inch 

thick (minimum) high density UHMW polyethylene with sintered wear resistant filler 

and synthetic lubricant. The wear liner shall be provided in 4-foot long sections 

(maximum length) for ease of replacement. The wear liner shall be held in place 

using stainless steel clips welded or bolted to the inside of the trough. Clips and 

bolts shall be placed away from the conveyor spiral path. Wear liners shall include 

a color-coded visual means of wear-detection that indicates that the wear liner has 

worn to the end of its useful life.  
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5. Conveyor troughs for shaftless screw conveyors shall be furnished with anti-

flotation devices. The anti-flotation devices shall be fabricated of HDPE flat bars 

with a minimum thickness of 3/8-inch and a minimum width of 2-inches. The anti-

flotation device bar shall run the entire length of the screw conveyor and shall be 

located above the screw on both sides of the trough. The bars shall be supported 

by stainless steel brackets attached to the trough cover flange every two-feet. 

B. Conveyor Covers 

1. The entire trough, with the exception of the inlet chutes, shall be covered by a 

hinged Type 304 stainless steel plate cover which remains attached to the 

conveyor trough in the open or closed position, with a spring-clamp or toggle-

clamp quick release closure.  Each cover section shall be approximately 4 feet in 

length to allow easy access to the conveyor screw.  The cover length shall be 

arranged so that each edge rests on and is bolted to a trough stiffener.  Covers 

shall be hinged to open for maintenance and cleaning purposes. Hinge plates shall 

be welded to the cover sections and trough cover flanges. 

2. Gaskets shall be installed along each trough cover flange and each stiffener to 

ensure a drip proof connection and minimize air leakage through the conveyor 

cover. 

3. Pressure relief covers shall be provided at conveyor discharge ends and shall 

expose the full width of the conveyor trough when opened. Pressure relief covers 

shall be designed to open upon build-up and packing of material at the discharge 

endpoint. Pressure relief covers shall be supplied with safety limit switches as 

described elsewhere in this Section. 

C. Conveyor End Plates 

1. End plates shall be fabricated from 304 stainless steel plate and shall be bolted 

and gasketed to the trough end flange. End plates shall be designed to support the 

drives, bearings and gear reduction assembly. 

2. The end plate assembly shall be supported independently of the conveyor troughs. 

Support points for the drive and tail end assemblies shall be welded to the end 

plates. 

3. Where shafts penetrate the end plates the end plate shall be provided to 

accommodate the stuffing box. The stuffing boxes shall have bronze lantern ring 

packing seals of five ring construction.  Lantern ring shall be grease packed. 

D. Conveyor Chutes 

1. Trough inlet and discharge chutes shall be bolted to the adjoining equipment as 

shown on the Contract Drawings. Inlet and discharge chutes shall be supplied with 

reinforced rectangular or circular flanges. 
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2. Trough discharge chute connection flanges shall be located approximately 3-

inches below the bottom of the conveyor trough. 

3. The Conveyor Manufacturer shall furnish connection chutes between the 

conveyors and related equipment. Chute connections with length greater than 2-

feet between flanges shall include at least four handles to facilitate removal of the 

connection chute. Handles shall be fabricated from 1/2-inch diameter rod of the 

same material as the chute, formed and welded to the sides of the chute. 

4. Where shown on the drawings, conveyor Manufacturer shall furnish flexible 

discharge chutes fabricated from heavy duty rubber, or black vinyl, resistant to 

deterioration from contact with dewatered sludge or outdoor exposure. 

5. Full-face gaskets shall be provided between each flanged inlet, discharge, and 

connection chute.  

2.04 CONVEYOR DRIVE TRAIN EQUIPMENT 

A. The conveyor drive train equipment shall transmit power to the conveyor drive shaft 

using a shaft mounted speed reducer directly connected to an electric motor. 

B. Drive Shaft Assembly 

1. The drive end assembly shall consist of the following components. 

a. Drive Shaft 

b. Packing Gland/Stuffing Box 

c. Hollow Shaft Gear Reducer 

d. Bearing and Housing 

e. Drive Motor 

2. Only a drive end assembly shall be provided for shaftless screw conveyors.  

3. Drive shafts for the shaftless screw conveyors are to be complete with mating 

connections appropriate for mating to the shaftless screw assembly. The drive and 

tail shafts shall be of adequate diameter to handle all radial, thrust and torsion 

loads. The drive and tail end shafts shall be mounted to the shaftless spiral by a 

flanged connection. 

4. An adjustable packing gland seal shall be provided where shafts project through 

the conveyor end plate. Packing glands shall be provided with not less than five 

packing rings per stuffing box. Packing shall be grease lubricated. Grease fitting(s) 

shall be provided to lubricate the packing rings. 
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5. If required by the Manufacturer, the drive end shaft shall be provided with both an 

inside and outside support bearing. The bearings shall be spherical roller bearings 

mounted in pillow block bearing housings. The inner drive end bearing shall be 

“free floating” and designed to handle radial loadings. The outer drive end bearing 

shall be “fixed” and designed to handle radial and thrust loads. The outer drive end 

bearing shall be mounted outboard of the packing gland/stuffing box assembly with 

sufficient clearance to permit removal of stuffing box bolts, cover and repack the 

stuffing box without having to remove the bearing housing or bearing from the 

housing. The bearing housing shall be fitted with an Alemite grease fitting. Grease 

feed tubing shall be run from the inner support bearing to a location on the 

conveyor exterior to facilitate lubrication. 

6. If required by the Manufacturer, the support bearings shall conform to the 

standards of the Anti-Friction Bearing Manufacturer’s Association (ABMA) and 

shall have a minimum L-10 life expectancy of 50,000 hours under the design 

loading condition. 

C. Drive Motor 

1. Drive motors shall conform to the applicable requirements of Section 26 05 60 – 

Low-Voltage Electric Motors. 

2. Drive motors shall be suitable for continuous severe duty service. 

D. Speed Reducer 

1. The speed reducer shall be a direct driven, enclosed shaft mount type unit. The 

speed reducer shall mount directly on the driven shaft. All gears shall be AGMA 

Class II, single or double reduction, helical gear units with high capacity roller 

bearings. The reducer will be the standard air-cooled unit with no auxiliary cooling.  

2. The speed reducer housing shall be constructed of ductile, iron and shall be ribbed 

for added strength. 

3. The speed reducer bearings shall be ball or tapered roller type and provide a 

50,000-hour L-10 life at the expected design loading rate. All seals shall be double 

lip, spring-loaded type and made of nitrile rubber. 

4. Speed reducer gears and bearings shall be splash lubricated using petroleum-

based oil, containing anti-foam and rust inhibiting additives. Speed reducer 

installation shall be accomplished by using ductile iron, fully split, twin tapered 

bushings keyed to the shaft. Reducer removal shall be accomplished by providing 

jack screw holes in the bushing flanges to mechanically remove the tapered 

assembly. 

5. The speed reducer shall be manufactured to Quality Class 8 per AGMA Standard 

6001-C88, minimum. The gear reducer shall be selected for AGMA Class 11 

service with a 1.4 service factor based on motor nameplate horsepower. 
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6. The speed reducer shall be as manufactured by SEW Eurodrive, Inc., Nord Gear 

Corp., or approved equal. 

2.05 CONVEYOR SUPPORTS 

A. The conveyor troughs shall be supported using saddle type supports shaped to the 

profile of the troughs and extending to a common fixed distance below the centerline of 

the screw. Saddle type supports shall be located not greater than 10-feet center-to-

center. Separate support points shall be provided under the drive end and tail end 

assemblies. These supports are to be welded as an integral part of these assemblies. 

B. Stiffeners shall be placed across the top of the trough and fastened on both sides. 

Stiffeners shall be designed to maintain the trough shape under loading and shall also 

act as a face seal for the covers. Stiffeners shall be located so as not to impede the 

removal of maximum screw lengths as listed herein. 

C. Support loadings are to be based on a completely filled trough, weight of the conveyor 

and the dynamic loading when operating. 

D. The Contractor shall coordinate with the Conveyor Equipment Supplier support locations 

with the facility structural constraints. Access to other process systems and equipment 

shall not be restricted by the conveyor supports. 

E. Each conveyor shall be field shimmed as required to conform to the manufacturer’s 

installation tolerances. 

F. Supports shall be constructed of ASTM A-36 structural steel shapes. Support members 

shall be hot dip galvanized coated to a minimum 3-4 mils DFT per ASTM A123. 

2.06 SHAFTLESS SCREW ASSEMBLIES 

A. The shaftless screw flights shall be cold rolled spirals fabricated from high strength 

carbon spring steel bars with a minimum tensile strength of 87,000 psi and a minimum 

Brinnel hardness of 220. Screw assemblies shall be provided with a dual spiral. Outer 

spiral flights shall have a minimum thickness of 1-inch and a minimum width of 2-3/4 

inches. Inner spiral flights shall have a minimum thickness of 5/8-inch and a minimum 

width of 1-1/2 inches.  

B. The manufacturer shall demonstrate that the drive unit cannot produce enough torque, 

at 250 percent of the motor nameplate horsepower, to exceed the torsional rating of the 

shaftless spiral. The spiral deflection shall not exceed 0.010 inches per foot of length at 

the maximum loading condition. 

C. Shaftless screw conveyor spiral flights shall be formed in a forming machine to the 

diameter and pitch required. Spirals shall be concentric to  0.080-inch maximum. Each 

formed section shall be factory welded into full lengths. Where the length of the conveyor 

precludes shipping, sub-sections of flighting shall be divided into maximum shipping 

lengths and welded together in the field.  
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D. Shaftless screw conveyor spirals shall be shipped in sections not exceeding 12-feet in 

length.  

E. Field splicing of flighting sections shall be by full penetration welds done in strict 

accordance with the manufacturer’s instructions using American Welder Society certified 

welders. 

F. The spiral flighting outside face shall be flat and smooth with round edges. The outside 

face shall be parallel with the flight centerline axis. 

G. Spiral flighting shall be connected to the drive shaft using a flanged connection plate that 

shall be welded to the spiral on one end. Transition between the flighting and connection 

flange shall be smooth and fabricated to the tolerances listed below. The drive shaft 

shall have a matching mating flange and shall be bolted to the flight connection plate. 

H. Flighting shall be formed accurately to the pitch required within  5/32-inch, with an 

average deviation of the pitch not exceeding  0.050-inch over the length of the 

conveyor. Flanged faces shall be machined to  0.001-inch perpendicular to the 

centerline axis of the screw. Screw pitch shall be measured at the outside diameter of 

the screw flights along four (4) straight lines parallel to the axial centerline of the spiral at 

90° offsets and shall not vary more than  0.02 times the screw flight outside diameter 

from the design pitch. 

I. The manufacturer is to repair, or replace, the spiral flighting not found in compliance with 

the aforesaid tolerances with new equipment until the spiral flighting meets the 

dimensional tolerance requirements. All refurbishment and payments necessary for 

ascertaining the dimensional tolerance of repaired or new replacement equipment shall 

be borne by the equipment manufacturer. 

J. Shaftless flighting shall receive a shop coat of primer. 

2.07 SAFETY DEVICES AND LIMIT SWITCHES 

A. Safety Trip Cords 

1. Each screw conveyor shall be furnished with emergency trip cords running on both 

sides of the conveyor and a safety stop switch in compliance with OSHA 

standards. 

2. Trip cabling shall be 3/16-inch O.D. fabricated of internal 3/32-inch 7 x 7 strand 

galvanized aircraft cable and orange colored nylon outer sheathing. Cabling shall 

be supported by galvanized steel or chrome plated eyebolts every 10 feet. Wire 

clamps shall be stainless steel. 

3. The switch assembly shall be able to handle up to 200 feet of conveyor length. 

Safety switch shall be housed in a NEMA 4X enclosure (aluminum, stainless steel 

or non-metallic) and shall have a DPDT micro-switch and stainless steel external 
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hardware. Emergency trip cord and safety switch shall be Conveyor Components 

Company Model STI ER6022, Omron Scientific Technologies, or approved equal. 

B. Zero Speed Switches 

1. Provide non-contacting, proximity-type speed switch on screw conveyors to detect 

zero speed condition. The zero-speed switch shall consist of a sensor/pre-amplifier 

and an amplifier/output unit.  

2. The sensor/pre-amplifier shall utilize magnetic proximity effect to detect equipment 

rotational speed without physical connection to the rotating equipment. Sensors 

shall provide output pulses in proportion to rotational speed by detection of a 

ferrous target mounted on the rotating equipment for shaftless screw assembly. 

The sensor shall operate satisfactorily with air gaps of up to 4”. The sensor/pre-

amplifier shall be provided complete with mounting flange, threaded body and 

locknut. 

3. The amplifier/output switch unit shall provide two SPDT contacts that operate on 

detection of an under-speed operating condition. The SPDT contact outputs shall 

be rated for 5A at 120 volts AC. The unit shall include an adjustable start-up delay 

of 0 to 60 seconds to override zero speed alarm during initial acceleration. Units 

shall operate on 120-volt AC power. Provide set point adjustment range of 2 to 

3,000 pulses per minute. 

4. Zero speed detection switches shall be Milltronics MFA-4 with MSP-12 sensor/pre-

amplifier, Siemens self-contained WM100, or approved equal. 

C. Pressure Relief Cover Limit Switches 

1. Each pressure relief cover shall be furnished with a limit switch for detection of a 

pressure relief operating condition and initiation of conveyor shutdown. Limit 

switches shall be of a heavy-duty design as furnished by Square "D” or approved 

equal.  

2.08 SLIDE GATES 

A. Shaftless screw conveyors shall be equipped with horizontal, electrically actuated non-

rising stem slide gates for the discharge from the conveyor to the trailer within the sludge 

garage, as shown on the Drawings. Gates shall be designed so that in the full, open 

position, at least one rotation of the spiral is exposed to the opening of transport. 

B. Gate blades shall be constructed of 316L stainless steel. 

C. Slide frame, stem and coupling and hardware shall be manufactured from minimum 

Type 316L stainless steel conforming to ASTM A 276. Guides and seats shall be UHMW 

Polyethylene. 
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90398-004/February 2024 46 76 42-11  Screw Conveyors 

D. Gates shall be designed to prevent wedging of screenings or grit material between the 

gate edge and valve body. Deflectors shall be mounted on the inside of the frame to 

ensure proper guiding and jam-free operation. 

E. Gate blades shall be supported on 1 1/4" stainless steel rollers which are located out of 

the material flow.  Rollers include bronze bushings and require no lubrication. 

F. Gate blade leading edge shall be beveled to facilitate its travel through material being 

handled. 

G. All product contact surfaces shall be Type 316 stainless steel. 

H. Gate wiping seals shall be made of UHMW polyethylene. Seals contact the top of the 

gate blade along the perimeter of the throat opening. Seals are retained by a bolted steel 

bar which forms the inlet throat lining of the slide gate. 

I. The gate shall include one pair of limit switches, SPDT, NEMA 4X enclosure, mounted to 

the gate retract frame for remote open/close position indication. 

2.09 SLIDE GATE ELECTRIC ACTUATORS 

A. Gate electric gate actuators shall be designed to unseat, open or close, and seat the 

gate under the most adverse operational condition. 

B. Operator mounting arrangements shall be as indicated on the Drawings or as directed 

by the manufacturer and/or Engineer. There shall be no mounting restrictions on the 

electric gate actuator. 

C. The electric actuators shall be furnished with the full and undivided responsibility of the 

screw conveyor system manufacturer in order to ensure complete coordination of the 

components and to provide unit responsibility. 

D. Electric Actuators shall be open/close service (non-modulating) gate actuators as 

specified in Section 40 05 58 and shall be as manufactured by: 

1. Rotork,  

2. Limitorque,  

3. EIM Controls,  

4. Beck,  

5. Auma, 

6. Approved equal.  

E. For the purposes of this specification, the products from EIM Controls and Beck shall be 

considered functional equivalents and acceptable alternatives. 
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F. All valve and gate actuators on the project shall be by the same manufacturer. The 

actuators shall be designed for indoor and outdoor service and shall be capable of 

mounting in any position. Actuators shall be capable   of   operating   in   ambient   

temperatures   ranging   from   -22   degrees   F   to +158 degrees F. The electric 

actuator shall provide for a gate travel speed of 12” per minute unless otherwise 

approved by Engineer. For open/close (non-modulating) actuators, the gearing, motor 

and solid-state reversing starter shall be rated for a minimum of 60 starts per hour 

without overheating. 

G. Manual operators shall be provided by the gate manufacturer. Manual operators shall be 

handwheel operated and shall require no greater than a 40 pound pull on the 

handwheel. An arrow with the word "open" shall be permanently attached or cast on the 

handwheel indicating the direction of rotation to open the gate. Unless otherwise noted, 

all operators shall turn counter-clockwise to open. 

H. The actuators shall include one integral housing, individual compartments for the motor, 

gearing, wiring terminals and control circuits. The terminal compartments shall be 

separated from the inner electrical components of the actuator by means of a watertight 

seal. The inner seal shall protect the motor and all other internal electrical elements of 

the actuator from entrance of moisture and dust when the terminal cover is removed. 

Seals shall be provided on the hand wheel and output shafts for weatherproof protection. 

All external fasteners shall be stainless steel.  Compartments shall be provided with 

moisture and dust-proof rigid cast covers meeting NEMA 4X enclosure requirements. 

I. All gearing shall be hardened alloy steel or bronze and shall be rated at twice the output 

torque of the operator and shall be designed to withstand the stall torque of the motor 

without failure. Output drive gearing shall consist of a worm shaft and worm gear pinion 

operating in an oil bath. The worm gear pinion shall be alloy bronze. Heavy-duty grease 

shall protect gearing and sealed ball bearings of the main shaft for five years without 

changing. 

J. The drive motor shall be specifically designed for actuator service and shall be 

characterized by high starting torque and low inertia. AC motors shall be 460 volts, three 

phase, 60 Hz AC reversible squirrel cage induction type motors. Motors shall be totally 

enclosed, non-ventilated, with NEMA Class F insulation minimum and a maximum 

continuous temperature rating of 120 degree C (rise plus ambient). A 120 VAC space 

heater shall not be required in the motor compartment. The electric motor shall have a 

time rating of at least 15 minutes at 104°F (40°C) or twice the gate stroking time, 

whichever is longer, at an average load of at least 33% of maximum gate torque. Motor 

bearings shall be permanently lubricated by food oil grade lubrication. The actuator shall 

include a device to ensure that the motor runs with the correct rotation for the required 

direction of gate travel with either phase sequence of the three-phase power supply 

connected to the actuator. The motor controller shall include single phase protection 

(e.g. Rotork’s Synchrophase). A suitable thermal protection device shall also be 

incorporated in the motor or motor starter circuits, connected to a tripping device. Fast 

acting fuses shall be provided to protect solid state components. The motor shall be 

capable of starting against the rated load in either the open or close direction when 
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voltage to the motor terminals is plus or minus ten (10) percent of nameplate rating. 

Open/Close actuators shall be furnished with electro-mechanical reversing starters. 

K. The electrical terminals shall be housed in a double sealed terminal compartment 

isolated from the rest of the actuator components. The actuators shall be designed to 

operate from a single 480VAC, 3-phase source. A minimum quantity of two – 3/4-inch 

NPT conduit entries shall be furnished. 

L. Actuators shall contain wiring and terminals for the following control functions. All dry 

contacts shall be rated for 5A at 120VAC. 

1. Open, Close, and Stop commands from external dry contacts (utilizing internal 

24VDC 120VAC power supply) and/or from an external signal of 20V to 120V. The 

inputs for the open, close, stop signals shall be field selectable to be respond to 

either maintained or momentary remote signals. In momentary mode, the actuator 

shall have internal latching circuitry that causes the operator to drive the gate to its 

limit of travel upon receipt of the momentary contact signal unless a stop signal is 

received. 

2. Input from a normally closed or normally open contact. The actuator shall either 

open or close (field selectable) upon receiving the input. 

3. Remote Local-Off-Remote selector switch, Open/Close pushbuttons, and 

Open/Closed pilot lights for a remote manual control station (see below). The 

remote Local-Off-Remote selector switch and Open/Close pushbuttons shall be a 

dry contact input to the actuator control circuitry. The Open/Closed pilot lights shall 

be powered from the gate actuator control power. 

4. Four (4) unpowered contacts shall be provided which can be selected to indicate 

gate “Opened” and “Closed” position, “Remote” status of the actuator, and “Fail” 

status of the actuator. The fail status contacts shall activate upon motor 

overtemperature, phase-loss and actuator overtorque. 

M. Local Controls 

1. Actuators shall be furnished with a Local-Off-Remote selector switch; Open-Close 

selector switch for local control; a red lamp indicating closed and a green lamp 

indicating open. L-O-R selector switch shall be padlockable in any of the three 

positions.  Rubber booted pushbuttons shall not be used. 

2. When the LOR is in the “Local” position, open/close control shall be by the open 

and close selectors switch on the actuator. Moving the LOR to the “Off” position 

shall stop the actuator travel. 

3. When the LOR is in the “Off” position, the actuator shall not operate. 

4. When the LOR is in the “Remote” position, the actuator shall be controlled by 

remote inputs from the DCS or from the remote manual control station. 
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5. The local controls shall be arranged so that the direction of travel can be reversed 

without the necessity of stopping the actuator. 

2.10 ELECTRICAL AND CONTROL REQUIREMENTS 

A. Electrical Requirements 

 

Conveyor Designation CONV-60300 CONV-60310 CONV-60320 

Motors    

Rating 460V, 3 ph, 60 Hz 460V, 3 ph, 60 Hz 460V, 3 ph, 60 Hz 

Horsepower 5 5 5 

Speed, rpm 1,800 1,800 1,800 

Enclosure TEFC TEFC TEFC 

Insulation Class F Class F Class F 

Inverter Duty No No No 

Drive Type Reversing Reversing Reversing 

Service Factor 1.15 1.15 1.15 

Space Heater No No No 

Motor Winding Temperature Switches No No No 

Separate Cooling Fan No No No 

B. Controls 

1. Conveyor manufacturer shall provide a control panel with the following front of 

controls: 

a. E-stop 

b. Hand-Off-Auto selector switch 

c. Fault indication light 

d. Discharge Trailer Selector Switch  

2. In Remote Mode, the conveyors shall have logic for proper direction and operation of 

conveyors to manage conveyors and gates to deliver material from inlet to designated 

trailer and to distribute the material in the trailers evenly using the conveyor vendor 

supplied level transmitters. 
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3. In remote mode, the centrifuge will close a dry contact to signal them which trailer to 

fill (open contact is trailer “A”, closed contact is trailer “B”) and a second dry contact 

telling them to run (closed contact is “RUN”, open contact is “STOP”). 

4. The conveyors shall be equipped with two sets of dry contacts (one for each 

centrifuge) to tell the centrifuge the following status information: 

a. Closed contact = “Auto mode”, open contact is “Local” mode 

b. Closed contact = “Running”, open contact = “stopped” 

c. Closed contact = “Normal”, open contact = “Fault” condition 

2.11 SPARE PARTS 

A. Conveyor manufacturer shall provide the following spare parts for each size and type 

furnished. 

1. One (1) complete set of pre-formed trough wear liners (shaftless only) for each 

conveyor  

2. One (1) speed reducer gearbox of each size 

3. One (1) zero speed switch 

4. One (1) safety trip cord switch 

5. One (1) complete packing gland for each different conveyor size  

B. Conveyor manufacturer shall provide any special tools required for servicing and/or 

maintenance of the screw conveyors. 

PART 3 – EXECUTION 

3.01 MANUFACTURER’S FIELD SERVICES 

A. The services of a qualified manufacturer’s technical representative shall be provided in 

accordance with Section 46 00 00 – Equipment General Provisions. For each series of 

conveyors, field services shall include the following site visits: 

 

Service 
Number of 

Trips 

Number of 

Days/Trip 

Installation and Testing 1 1 

Startup and Training 1 1 

Services after Startup 2 1 
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3.02 SHOP TESTING 

A. Shop testing shall be in accordance with Section 46 00 00 – Equipment General 

Provisions. 

3.03 FIELD TESTING 

A. Preliminary and final field tests shall be performed in accordance with the requirements 

of Section 46 00 00 – Equipment General Provisions. 

B. Preliminary Field Tests: Run 2-hour no load test on each screw conveyor. The test shall 

consist of the following: 

1. Check starting and running amperage. Run for five (5) minutes. 

2. If units operate vibration free and quietly with normal amperage, test is acceptable. 

C. Final Field Test: Run a 16-hour test at plant highest available load conditions. Each 

conveyor shall be used in succession during this period. This test may occur either 

immediately following or totally separate in time from the Preliminary test. The testing 

program shall be considered complete when equipment operates satisfactorily and 

continuously without downtime for maintenance or repair for 16 hours split over two test 

periods of 8 hours each. 

END OF SECTION 
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SECTION 46 77 20 

LIQUID POLYMER PREPARATION SYSTEM 

PART 1 – GENERAL 

1.01 WORK INCLUDED 

A. The Contractor shall furnish and install six (6) complete liquid polymer preparation 

systems, as specified herein and as indicated on the Drawings.  

B. Equipment shall be provided in accordance with the requirements of  

C. Before submitting shop drawings, the Contractor shall verify spatial requirements to 

ensure that the equipment supplied will fit in the space allotted on the Drawings. 

D. The liquid polymer preparation system shall be designed for use with the dewatering 

polymer, the filter aid polymer, and the coagulant polymer, as shown on the drawings.  

1.02 RELATED WORK 

A. Division 1 – General Requirements 

B. Division 40 – Process Interconnections 

C. Section 26 05 00 – Basic Electrical Requirements 

D. Section 26 05 60 – Low-Voltage Electric Motors 

E. Section 46 00 00 Equipment General Provisions 

1.03 PERFORMANCE REQUIREMENTS 

A. The liquid dewatering polymer preparation system shall be capable of generating up to 

2,500 gallons per hour of dilute polymer solution. The liquid polymer preparation system 

shall have a neat polymer feed pump capacity of at least 13 gallons per hour. The 

system shall be designed to fully activate neat emulsion polymers and provide liquid 

polymer feed solutions to downstream points without additional polymer solution 

pumping. The anticipated dilution water supply pressure is 50 psig. The anticipated 

pressure loss downstream of the dewatering liquid polymer preparation system, 

including injection pressure into receiving line, is 35 psig. Dilution water supply available 

to each dewatering liquid polymer preparation unit shall be at least 42 gallons per 

minute. 

B. The liquid filter aid polymer preparation system shall be capable of generating up to 190 

gallons per hour of polymer solution. The liquid polymer preparation system shall have a 

neat polymer feed pump capacity of at least 1 gallon per hour. The system shall be 

designed to fully activate neat emulsion polymers and provide liquid polymer feed 
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solutions to downstream points without additional polymer solution pumping. The 

anticipated dilution water supply pressure is 38 psig. The anticipated pressure loss 

downstream of the filter aid liquid polymer preparation system, including injection 

pressure into receiving line is 15 psig. Dilution water supply available to each liquid 

polymer preparation unit shall be at least 3.1 gallons per minute. 

C. The liquid coagulant polymer preparation system shall be capable of generating up to 

542 gallons per hour of polymer solution. The liquid polymer preparation system shall 

have a neat polymer feed pump capacity of 2.5 gallons per hour. The system shall be 

designed to fully activate neat emulsion polymers and provide liquid polymer feed 

solutions to downstream points without additional polymer solution pumping. The 

anticipated dilution water supply pressure is 52 psig. The anticipated pressure loss 

downstream of the coagulant polymer preparation system, including injection pressure 

into receiving line is 22 psig. Dilution water supply available to each liquid polymer 

preparation unit shall be at least 9 gallons per minute. 

 

1.04 SUBMITTALS 

A. The following items shall be submitted in accordance with, or in addition to the submittal 

requirements specified in Section 01 33 00 – Submittal Procedures and Section 46 00 

00 – Equipment General Provisions: 

1. Shop Drawings 

2. O&M Manuals 

1.05 WARRANTY AND GUARANTEE 

A. Warranty and Guarantee shall be as specified in Section 46 00 00 – Equipment General 

Provisions with the exception that the warranty period shall be for two (2) years. 

PART 2 – PRODUCTS 

2.01 ACCEPTABLE MANUFACTURERS 

A. The equipment covered by these specifications is intended to be standard equipment of 

proven performance as manufactured by reputable concerns. Polymer systems shall be 

manufactured by UGSI, Velodyne or approved equal. The polymer systems shall be 

supplied by one manufacturer, together with all accessories and appurtenances 

necessary for a complete operating installation as shown on the drawings. The 

manufacturer shall be required to present to the Engineer satisfactory evidence of at 

least 10 different installations of similar equipment installed and performing satisfactorily 

in accordance with these specifications, each for at least five (5) years. 
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2.02 GENERAL REQUIREMENTS 

A. Each liquid polymer preparation system frame shall be of rugged 304 stainless steel 

construction. Mild carbon steel is not acceptable. The skid and frame assembly shall be 

constructed of 3/16" angle or structural stainless steel tubing. The back plate supporting 

the control panel shall be a minimum 12-gauge thickness. Vertical frame members shall 

be gusseted to the base. All pipe supports shall be stainless steel. Piping and valves 

shall be mounted with rigid pipe clamps. The skid shall be designed for fork-lifting and 

shall have holes for mounting to concrete pad. The system’s frame shall be designed for 

the integral dilution water booster pump if required. 

B. All piping of the liquid polymer feed system shall be constructed of Schedule 80 PVC, 

unless otherwise specified or shown on the Drawings. 

C. Each liquid polymer feed system shall be supplied with a neat polymer check valve 

designed to isolate the neat polymer from the dilution water upstream of the mixing 

chamber. The valve shall be designed with an open, unobstructed path to the valve seat. 

Valve construction shall be PVC, stainless steel, and Viton. The valve shall be readily 

accessible for cleaning and maintenance. The check valve shall not be installed within 

the mixing chamber assembly or require mixing chamber disassembly for maintenance 

and servicing. 

D. Each liquid polymer feed system shall be supplied with a calibration column as part of 

the polymer feed system package in the quantities and locations as shown on the 

Drawings. Calibration column shall be constructed of clear PVC and provided with a top 

cap for connection to a vent / return line. Calibration column shall have threaded inlet 

and vent connections. Graduations shall be in mL and gallons per hour. Each calibration 

column shall be sized such that at 50% pump capacity, the calibration column will be 

emptied in 60 to 90 seconds.  Calibration columns shall be manufactured by the pump 

manufacturer, Griffco Valve, Sigmamotor Company, Blacoh Fluid Control, Plast-o-Matic, 

or equal. 

2.03 MIXING CHAMBER 

A. Each liquid polymer activation chamber's mixing energy shall be staged such that it 

provides for high, non-damaging mixing energy over the full operating range of the 

system which then dissipates through four concentric chambers. The integral water 

control device, which shall also produce mixing energy by creating a pressure drop 

across its orifice, shall be constructed of stainless steel and brass and shall be designed 

to allow orifice replacement without disassembly of any other part of the system. 

B. A mixing chamber drain valve with 1/2" fitting shall be provided and plumbed to the 

nearest floor drain. The mixing chamber shall have a maximum rated pressure of 150 

psi. The mixing chamber shell or body shall be constructed from 304-stainless steel. 

PVC internal components are acceptable. 
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2.04 DILUTION WATER CONTROL 

A. Each dilution water inlet assembly shall include an inlet fitting as indicated below, NEMA 

4X dilution water solenoid valve, rotameter type flow meter with a range appropriate for 

the specified dilution water capacity, stainless steel liquid filled dilution water inlet 

pressure gauge, and stainless steel and brass water control valve. Plastic control valves 

shall not be acceptable. 

2.05 NEAT POLYMER FEED PUMP 

A. The liquid dewatering polymer preparation system shall be supplied with a neat polymer-

metering pump. The pump shall be positive displacement, progressive cavity type. The 

rotor shall be 316 SS or Zytel. The stator shall be Viton. A mechanical seal must be 

provided for the pump. 

1. The pump shall be driven by a ½ HP, 0–120V DC motor. The neat polymer pump 

speed shall not exceed 585 rpm. The speed of the pump shall be controlled by an 

SCR motor controller mounted in the control panel. The motor shall be washdown, 

TENV duty. The motor shall be direct-coupled to a gear reducer. The pump also 

shall be direct-coupled to the gear reducer. 

B. The liquid filter aid polymer preparation system shall be supplied with a neat polymer-

metering pump. The pump shall be positive displacement, peristaltic tubing type. Pumps 

shall be dry self-priming, capable of being run dry without damaging effects to pump or 

tube and shall have a maximum suction lift capability of up to 30' vertical water column.  

The rotor assembly shall consist of a PBT rotor, nylon rollers, and stainless-steel roller 

bearings. The pump head shall be replaceable cartridge style and the pump shall have a 

self-contained variable speed drive.  

1. The pump shall be driven by a ½ HP, 0–120V DC motor. The neat polymer pump 

speed shall not exceed 125 rpm. The speed of the pump shall be controlled by an 

SCR motor controller mounted in the control panel. The motor shall be washdown, 

TENV duty. The motor shall be direct-coupled to a gear reducer. The pump also 

shall be direct-coupled to the gear reducer. 

C. The liquid coagulant polymer preparation system shall be supplied with a neat polymer-

metering pump The pump shall be positive displacement, peristaltic tubing type. Pumps 

shall be dry self-priming, capable of being run dry without damaging effects to pump or 

tube and shall have a maximum suction lift capability of up to 30' vertical water column.  

The rotor assembly shall consist of a PBT rotor, nylon rollers, and stainless-steel roller 

bearings. The pump head shall be replaceable cartridge style and the pump shall have a 

self-contained variable speed drive. 

1. The pump shall be driven by a ½ HP, 0–120V DC motor. The neat polymer pump 

speed shall not exceed 125 rpm. The speed of the pump shall be controlled by an 

SCR motor controller mounted in the control panel. The motor shall be washdown, 
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TENV duty. The motor shall be direct-coupled to a gear reducer. The pump also 

shall be direct-coupled to the gear reducer. 

2.06 ELECTRICAL AND CONTROL REQUIREMENTS 

A. Each liquid polymer preparation system shall operate from a 20A, 120 VAC, 1-phase, 

60-hertz power source supplied to the control panel. If additional electrical capacity is 

required, the system shall operate from a single 240VAC, 20A, 1-phase, 60Hz power 

source. Individual components of the system shall be powered from the control panel. All 

interconnecting power and control wiring necessary for a complete installation shall be 

the responsibility of the equipment manufacturer and/or the Contractor. 

2.07 CONTROL PANEL 

A. Each liquid polymer preparation system shall be provided with a skid mounted NEMA 4X 

stainless steel local control panel with a fused disconnect main power ON-OFF switch 

and pilot light to indicate a power ON operating condition. The local control panel shall 

consist of all switches, relays, indicator lights, digital displays, and other auxiliary devices 

as required to provide the functional capabilities described herein. The local control 

panel, and its components, shall be industrial duty fully suitable for the application 

environment. The local control panel shall be furnished with a numbered terminal block, 

with legend, suitable for connection of 14 AWG wire for remote signal capability. 

Electrical equipment in the local control panel shall conform to the applicable NEMA and 

NEC standards. Pilot devices and relays shall be as specified in Section 26 09 16 – 

Electric Controls and Relays.  

B. The local control panel shall be provided with a LOCAL-OFF-REMOTE selector switch. 

When the LOCAL-OFF-REMOTE selector switch is in the LOCAL position, the unit shall 

operate based on RUN/STOP and SPEED input from the local control panel. When the 

LOCAL-OFF-REMOTE selector switch is in the OFF position, the unit shall not operate. 

When the LOCAL-OFF-REMOTE selector switch is in the REMOTE position the unit 

shall operate based on RUN/STOP and SPEED input received from a remote source. 

The neat polymer feed pump speed command shall be a 4-20 mA analog pacing signal 

from either the local control panel 10-turn potentiometer or from the remote source. 

C. The liquid polymer preparation system shall be supplied with a dilution water loss of flow 

sensor. The dilution water loss of flow sensor shall be a NEMA 4X, industrial duty 

differential pressure switch. The sensor shall place the polymer pump on standby if the 

dilution water flow has been interrupted for any reason and shall automatically restart the 

polymer pump when the water flow is restored. An integral timer shall monitor loss of 

dilution water flow and energize the contacts to provide an alarm after 15 seconds of 

continuous loss. The controller shall indicate loss of water alarm with LED. 

D. The liquid polymer preparation system shall be supplied with a sensor to indicate loss of 

polymer to the neat polymer feed pump. The sensor shall be of the thermal type. The 

sensor shall place the polymer pump on standby if loss of polymer flow is detected. Loss 

of polymer flow shall require a manual system restart. 
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E. The control system shall have the following I/O: 

1. RUN/STOP enable from local pushbutton/switch (for LOCAL mode) 

2. SPEED signal input from local potentiometer (for LOCAL mode) 

3. RUN enable input (for REMOTE mode) 

4. SPEED signal input (for REMOTE mode) 

5. RUN status dry contact (Output) 

6. ALARM status dry contact (Output) 

7. REMOTE status dry contact (Output) 

F. The controller shall provide LED indication of these: 

1. SPEED – Neat Polymer Feed Pump 

2. ALARM – Loss of Polymer Flow 

3. ALARM – Dilution Water Low Pressure 

4. RUN – Status Indication 

PART 3 – EXECUTION 

3.01 MANUFACTURER’S FIELD SERVICES 

A. The services of a qualified manufacturer's technical representative shall be provided in 

accordance with Section 46 00 00 – Equipment General Provisions and shall include the 

following site visits for each polymer system: 

 

Service 
Number of 

Trips 

Number of 

Days/Trip 

Installation and Testing 1 2 

Startup and Training 1 2 

Services after Startup 1 1 

3.02 FIELD TESTING 

A. Field testing shall be in accordance with the requirements of Section 46 00 00 – 

Equipment General Provision. 
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B. The system supplier and Contractor shall demonstrate to the Engineer that the polymer 

system meets the functional requirements intended and that all components of the 

system are properly adjusted and calibrated and operate reliably. 

C. After the system is cleaned, a complete system hydrostatic and operational test shall be 

completed with potable water. The Contractor shall check the functioning of all system 

components including instruments and controls. The Contractor shall repair or replace all 

malfunctioning or unsatisfactory components identified during testing, start-up, and 

through the guarantee period. 

D. The Contractor shall provide a sufficient quantity of polymer for a 48-hour performance 

test period after hydrostatic and operational tests specified above are completed and 

approved. The type and make of polymer shall be as approved by the Owner. 

Scheduling of the performance tests shall be approved and witnessed by the Engineer 

and the Owner's field representative. 

END OF SECTION
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Wethersfield, CT 06109 
 
Re: Geotechnical Engineering Report 
  West Parish Water Treatment Plant Project 
  Westfield, Massachusetts  
 
Dear Mr. Morin: 
 
This geotechnical report was prepared by GZA GeoEnvironmental, Inc. (GZA) in accordance with our 
December 6, 2022 Agreement and subsequent Amendments with Hazen and Sawyer (Client). This 
report presents the results of our geotechnical engineering exploration programs and our 
geotechnical recommendations for design and construction for the West Parish Water Treatment 
Plant Project (WTP; Site).  The Site is located at 1515 Granville Road in Westfield, Massachusetts. The 
report and our recommendations are subject to the Limitations attached in Appendix A. 
 
We appreciate the opportunity to work with you on this project. Please contact Jason Ressler (401-
480-0334) or James Davis (860-462-3016) if you have any questions or require additional 
information. 
 
Very truly yours,  
 
GZA GEOENVIRONMENTAL, INC. 
 
 
 
Jason E. Ressler, P.E.     Nathaniel L. Russell, P.E.  
Senior Project Manager     Consultant Reviewer 

 
 
 
 
James F. Davis, P.E. (CT) 
Associate Principal 
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1.0 INTRODUCTION 

This report presents the results of GZA GeoEnvironmental, Inc.'s (GZA's) geotechnical explorations and laboratory testing, 
and our geotechnical recommendations for design and construction for the proposed West Parish Water Treatment Plant 
Project located at about 1515 Granville Road in Westfield, Massachusetts (WTP; Site).  GZA’s services were conducted in 
accordance with our December 6, 2022 Agreement and subsequent amendments. This report is subject to the Limitations 
presented in Appendix A.  Elevations in this report reference Springfield New City Base (SNCB), unless otherwise noted. 

1.1 SITE DESCRIPTION 

The Site consists of an active WTP, owned and operated by the Springfield Water and Sewer Commission. The approximate 
location of the Site is presented on Figure 1. The WTP is bordered by Granville Road to the south and by wooded areas to 
the north, west and east.  Cook Brook runs west to east through the northern portion of the Site.  In general, existing 
grades in the Project area range from about El. 460 to 500 feet, and are at about El. 470 feet at the location of the existing 
Sand Filters.  Outside of the Project area, grades slope up to the south towards Granville Road by about 10 to 20 feet at 
an up to 3 horizontal to 1 vertical (3H:1V) slope, slope down to the east towards the Upper Lagoon by about 25 to 30 feet 
at an approximate 3H:1V, and slope down to the north towards Cook Brook by about 20 to 25 feet at an approximate 
3H:1V.   

The WTP is developed with an approximate 38,000-square foot (sf) Operations Building, 10,000-sf Backwash Tank and 
Pump Station, ten slow sand filters (SSF, SSF 9 through 18), a backwash tank (former SSF 7), a sand storage structure 
(former SSF 8), a Regulator House between SSF 7 to 10, a Regulator House between SSF 15 to 18, an Upper and Lower 
Lagoon, a sedimentation basin with earthen embankment dam, and associated utilities and paved access roads.  The 
existing conditions are presented on Figure 2.   

SSF 7 through 10 and SSF15 through 18 are located within the proposed work area.  Based on available plans1,2, SSF 7 
through 10 were constructed circa 1920 of unreinforced concrete with internal columns on an approximate 13-foot 
spacing, with roof and floor slabs.  A rolled clay layer (12-inches thick based on plans) was specified below the SSF and 
along the edges, which transitioned to a “puddle” up to El. 462 feet.  “General Fill” was used to backfill the remainder of 
the SSFs.  SSF 15 through 18 were constructed in the 1950s of reinforced concrete with internal columns on an 
approximate 17-foot spacing, top of roof slab at about El. 468 feet, and floor slab at about El. 456 feet.   

1.2 PROPOSED CONSTRUCTION 

Our understanding of the proposed construction is based on discussions with you and the 90% design plans for the West 
Parish Water Treatment Plant, by Hazen and Sawyer, dated September 2023.  The proposed improvements are shown on 
Figure 3 and will include (all areas are approximate): 

• Demolition of the two Regulator Buildings and majority of SSF 7 through 10 and SSF 15 through 18; 

• Constructing an 80,150 sf Water Treatment Plant Building and Administration Building on a 2- to 3-foot-thick mat 
slab with the WTP building lowest level top-of-mat slab ranging from about El. 452 to 471 feet;  

• Constructing a 6,300 sf Dewatering Building on a 2-foot-thick mat slab with a lowest level slab that varies from El. 

 
1“West Parish Filters #7-10, Record Plans, Little River Water Supply, Springfield, Massachusetts”, dated 1924-1925 
2 “Extensions of West Parish Filters”, prepared by Bogert-Childs Engineering Associates, dated November 8, 1950.   
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447.7 to 464.5 feet; 

• Constructing a 5,900-sf Waste Washwater Tank on a 2.5-foot-thick mat slab with a lowest slab elevation at 423.3 
feet.  The tank will include an overflow pipe with an invert at El. 442 feet at the tank and El. 441 feet at the Upper 
Lagoon;   

• Constructing a Centrate Tank on a 2.5-foot-thick mat slab, with a slab elevation at 450 feet;   

• Constructing 60- and 72-inch diameter steel raw water lines extending from the Water Treatment Building to an 
existing raw water line at Cook Brook and to the existing EDV Chamber.  The pipes will initially be 48-inch diameter 
at the Water Treatment Building with an invert of about El. 447 feet, and will transition to either 60 or 72 inch at 
about invert El. 453 feet.  The new pipe will connect to an existing raw water line near Cook Brook at El. 464 feet 
and connect at the EDV Chamber at El. 482 feet. The pipe extending to the EDV Chamber will be routed under Cook 
Brook;  

• Constructing a 30-inch diameter backwash supply pipe from the Water Treatment Building to existing piping at the 
Rapid Sand Filter Building; 

• Construction of stormwater wetland and bioretention cells; and 

• Constructing associated utilities (water, electrical, etc.), new paved driveways and parking, landscaped areas, and 
grading. 

2.0 GEOTECHNICAL INVESTIGATION 

Multiple exploration programs have been completed at the Site over the last 50 years and are briefly described herein.  
The previous explorations include undated Allied Engineering and Testing Co. test borings, 1970 John J. Boyle test borings, 
2017 CDM test borings, 2019 and 2021 AECOM test borings, and 2021 Tighe and Bond test borings.  GZA supplemented 
the previous explorations with test borings performed in 2022 and 2023.  The approximate test boring locations are shown 
on Figure 2 and Figure 3.  Historic test boring logs are provided in Appendix B and the GZA test boring logs are provided 
in Appendix C.  GZA was also provided with 1960 test borings and test pits that were performed as part of the filter 
addition project; GZA reviewed these logs, however, these explorations are not discussed herein or included within the 
report because: 1) the elevation datum was not provided and using an assumed elevation datum introduces uncertainty 
and risk to the project in GZA’s opinion; and 2) earthwork has since occurred in the area of the 1960s explorations, such 
that the exploration information may not be representative of the current conditions.      

2.1 PREVIOUS TEST BORINGS  

• John J. Boyle: Three (3) test borings, B-1 through B-3, were advanced in September 1970 to depths of 23.5 to 27 
feet.  The drilling method and elevation datum were not noted on the test boring logs.  Split spoon sampler blows 
were reported at up to 5-foot intervals.  The boring logs indicate a 300- to 370-pound hammer were used to 
advance the sampler.  
 

• Allied Engineering and Co.: Five (5) test borings, B-4 through B-8, advanced to depths of 1.3 to 26 feet. The drilling 
method, date, hammer weight/drop height  and elevation were not noted on the test boring logs.  Sampler blows 
were reported at up to 5-foot intervals.  
 

• CDM: Two (2) test borings, designated CDM-1 and CDM-2, were advanced to depths of 7.9 and 22 feet. The test 
borings were advanced with drive and wash drilling methods. Split spoon sampling and Standard Penetration 

La
st

 M
od

ifi
ed

: 0
2/

28
/2

02
4 

at
 1

0:
41

A
M

 E
S

T



February 20, 2024  
West Parish Water Treatment Plant Project 

05.0046609.08 
 Page | 3 

 

 

Testing (SPT) were performed at up to 5-foot intervals. The type of hammer used was not noted on the logs. A 
groundwater monitoring well was installed in test boring CDM-1.  
 

• AECOM: Six (6) test borings, B19-01 through B19-06, were advanced in November 2019 to depths of 12.5 to 41 
feet and seven (7) test borings, B21-1 through B21-7, were advanced in September 2021 to depths of 7.5 to 30 
feet.  The test borings were advanced with a combination of vacuum excavation, hollow-stem augers, and drive 
and wash drilling methods. Split spoon sampling and Standard Penetration Testing (SPT) were performed at up to 
5-foot intervals using an automatic hammer. Groundwater monitoring wells were installed in test borings B21-2 
and B21-3.  
 

• Tighe and Bond (T&B): Two (2) test borings, B21-01 and B21-02, were advanced in August 2021 to depths ranging 
from 40.9 and 41.3 feet using a combination of vacuum excavation and hollow-stem augers.  Split spoon sampling 
and Standard Penetration Tests (SPTs) were performed at up to 5-foot intervals using an automatic hammer.  

2.2 GZA TEST BORINGS 

GZA coordinated and logged eleven (11) test borings (B22-01 through B22-06 and B22-101 through B22-105) and three (3) 
probes (P22-02, P22-04, and P22-05) between December 7, 2022 and May 4, 2023. Four (4) test borings (B23-1 through B23-
4) and four (4) probes (P23-1 through P23-4) were coordinated and logged by GZA on December 12 and 13, 2023.  

The explorations were completed by SoilTesting, Inc. of Oxford, Connecticut.  In general, the test borings and probes were 
vacuum excavated to 5 feet or refusal prior to using conventional drilling methods. Test borings B22-103 and B22-104 also 
cored through the top and bottom of an existing SSF slab prior to conventional drilling methods.  A combination of a truck-, 
trailer-, and ATV-mounted drill rigs were used during the exploration program.  

Split spoon samples, designated "S" samples in the test borings, were collected at 2- to 5-foot intervals in general accordance 
with ASTM D1586, the Standard Penetration Test (SPT).  Grab samples were obtained during vacuum excavation and at the 
probe locations, and designated as “G” samples.  Test boring B22-06 was drilled adjacent to B19-04 and soil sampling was not 
performed until after the boring reached 20 feet deep.   

Test borings B22-03 and B22-103 were completed as groundwater observation wells, as designated with an “(OW)” after the 
boring identification numbers. A vibrating wire piezometer (VWP) was installed in each of the wells for at least 1 month to 
record fluctuations in groundwater levels.  The remaining explorations were backfilled with a combination of drilling spoils, 
bentonite and Portland cement.  

The recovered soil samples were classified according to the Modified Burmister classification system.  The exploration 
locations were determined in the field by GZA using tape measurements and “line of sight” from existing Site features.  The 
ground surface elevation at the test borings was estimated using the existing topographic survey.   

GZA collected soil samples from select test borings for environmental testing.  In addition, samples were screened with a 
photoionization detector (PID) for organic vapors. Environmental testing procedures, field and laboratory test data, and 
findings and conclusions were submitted under separate cover. 
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3.0 GEOTECHNICAL LABORATORY TESTING 

GZA submitted three (3) soil samples to Allied Testing Laboratories of Springfield, MA for grain size analysis.  In addition, 
grain size analyses were completed as part of the previous subsurface explorations at the Site. The laboratory test results 
are summarized in Table A below and the results are included in Appendix D.  

Table A: Summary of Geotechnical Laboratory Testing 

Exploration 
Depth Below 

Ground Surface (ft.) Stratum  
Percent Passing No. 200 Sieve 

B22-05 17-19 Glacial Till 12.9 

B22-05 25-27 Glacial Till 8.2 

B22-06 20-22 Glacial Till 34.1 

B19-01 5-7 Fill 12.4 

B19-01 15-17 Fill 8.6 

B19-01 20-22 Glacial Till 14.5 

B19-02 7-9 Fill 33.8 

B19-02 20-22 Glacial Till 9.6 

B19-02 25-27 Glacial Till 15.2 

B19-03 5-7 Fill 15.2 

B19-03 10-12 Fill 48.1 

B19-03 15-17 Fill 42.5 

B19-04 5-7 Fill 18.5 

B19-05 5-7 Fill 11.5 

B19-05 10-12 Glacial Till 9.4 

B19-06 5-7 Fill 18.7 
B21-01 4-6 Fill 19.6 

B21-01 15-17 Fill 9.3 

B21-01 20-22 Glacial Till 7.0 

B21-01 30-32 Glacial Till 20.2 

B21-02 4-6 Fill 14.1 

 

GZA also submitted four (4) soil samples obtained from about 4 to 10.5 feet below grade, along the proposed raw water 
transmission main alignment, to GeoTesting of Acton, MA for pH testing, electrical resistivity, soluble sulfates, chlorides, 
and oxidation-reduction potential, to assess the corrosivity potential of the soil on steel and concrete.  Based on the 
laboratory test results, qualitative observations of moisture in the soil samples, and the 10-point evaluation system from 
AWWA's C105/A21.5-05 Standard- Appendix A, the soils tested are not considered corrosive to ductile iron pipe.  
Corrosivity to concrete is described in Table B below and Type I/II cement is recommended.    
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Table B: Summary of Corrosivity Potential Testing 
Parameter Range of Test Results General Degree of Corrosivity 

Electrical resistivity (ohm-m) 216.87 – 408.14 Generally Non-Corrosive 

pH 7.41 - 7.85 Non-Corrosive to Neutral 

Soluble Sulfate (ppm) <10 Non-Corrosive 

Chlorides (ppm) <10 – 75 Non-Corrosive to Neutral 

4.0 SUBSURFACE CONDITIONS 

The Site soils are mapped3 as Artificial Fill.  Surrounding the Site and underlying the Artificial Fill, the natural soils are 
mapped as Glacial Till, which is a heterogeneous and poorly draining mix of sand, silt, gravel, cobbles, and boulders. The 
map indicates Glacial Till is generally less than 10 to 15 feet thick and some areas includes shallow bedrock.  The Bedrock 
at the Site is mapped4 as the Hartland Formation.  The Hartland Formation consists of medium-gray, coarse grained Garnet 
Schist.  The subsurface conditions encountered in the explorations were generally consistent with the mapped surficial 
geology. 

4.1 SOIL STRATA 

A generalized description of the subsurface strata at the Site is presented below, in order of increasing depth. Refer to the 
boring logs in Appendix B and Appendix C for conditions encountered in each exploration.  A summary of subsurface 
conditions is provided in Table 1.   

FILL - Fill was encountered at the ground surface at each exploration and ranged from approximately 2- to 27-feet thick.  
The Fill generally consisted of brown, fine to coarse sand with 10% to 50% gravel, and 15% to 50% silt.  SPT N-values in the 
Fill varied from 17 to 95 blows per foot, indicating the fill had a relative density varying from medium dense to very dense.  
However, higher SPT N-values may be affected by the presence of gravel, cobbles, boulders, or other obstructions within 
the Fill, and may not be representative of the material’s actual relative density.   

GLACIAL TILL – Glacial Till was encountered in each of the test borings underlying the Fill.  When fully penetrated, the 
Glacial Till ranged from approximately 1.5- to 35-feet thick.  Glacial Till generally consisted of brown fine to coarse sand 
with 10% to 50% silt and up to 35% gravel. Difficult drill tooling advancement and chatter was observed while drilling 
within the Glacial Till, which indicates the presence of gravel, cobbles and boulders.  Cobbles/boulders were also cored at 
B22-01 and B22-104.  SPT N-values obtained in the Glacial Till ranged from 31 to refusal (50 blows for less than 6 inches 
of penetration). Similar to the Fill, higher SPT N-values may be affected by the presence of gravel, cobbles, or boulders, 
and may not be representative of the material’s actual relative density.  The relative density of the Glacial Till was dense 
to very dense.  

WEATHERED BEDROCK – Weathered Bedrock was encountered underlying the Glacial Till in test borings B22-03 (OW), 
B22-05 B22-06, B22-102, B22-103, B22-105, B23-03 and B23-04.  Weathered bedrock was inferred based on drilling 
resistance and observations of the drilling spoils at test probes P23-01 through P23-04, at depths ranging from 3 to 7 feet.  
The Weathered Bedrock consisted of a soil texture of fine to coarse sand with up to 20% gravel and up to 30% silt.  SPT N-
values in the Weathered Bedrock ranged from 46 to refusal (50 blows for less than 6 inches of penetration), indicating a 
dense to very dense relative density.  

 
3 “Surficial Geologic Map of the Southwick Quadrangle, Massachusetts”, compiled by Janet Stone and Mary DiGiacomo-Cohen, dated 2010. 
4 “Bedrock Geologic Map of Massachusetts”, by the USGS, dated 1983. 
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BEDROCK – Bedrock was encountered and cored in test borings B22-04, B22-101, B22-105, and B23-01 through B23-04, 
at depths ranging from 4 to 31 feet. The top of bedrock was encountered at shallower depths in the test borings completed 
in the vicinity of the proposed Raw Water line, at approximate depths of 4 and 10 feet below ground surface.  

Bedrock was inferred based on drilling refusal at test probes P22-02,P22-05, and P23-01 through P23-04, at depths ranging 
from about 4 to 9 feet.  Vacuum excavation encountered possible bedrock or a boulder at 2 feet bgs at P22-04.  Where 
cores were obtained, the bedrock varied widely from a moderately to extremely fractured schist and gneiss.  Rock quality 
designations (RQDs), which is a measure of the degree of fracturing, ranged from 0 to 86%.     

4.2 GROUNDWATER 

Groundwater depths were measured during drilling, as summarized in Table C below, and in the appended Table 1.  A vibrating 
wire piezometer (VWP) was also installed in the groundwater observation wells installed in test borings B22-03 and B22-103.  
The highest and lowest groundwater levels measured with the VWP are presented below, and plots of the VWP measurements 
over time are provided in Appendix F.   

Table C: Summary of Groundwater Measurements 
ID Groundwater Depth (ft) Groundwater El. (ft) Stabilization Time 

B22-03 (OW) 
20.0 451.0 24 days 

16.4 454.6 77 days 

B22-103 (OW) 
27.4 442.6 5 days 

28.6 441.4 15 days 

Fluctuations in groundwater levels will vary due to seasonal variations in rainfall, temperature, new construction, and 
other factors different than those prevailing at the time the readings were taken. The measured groundwater levels are 
reported on the exploration logs in Appendices B and C. 

5.0 SUMMARY OF KEY GEOTECHNICAL ISSUES 

The key geotechnical issues include: 

• The presence of Fill- Existing Fill was encountered across the Project area and ranged from about 2- to 27-feet thick.  
Historic documents show “rolled clay” and “special compacted foundation fill” present below the existing sand filters.  
The placement and consistency of the Existing Fill and these other materials are undocumented, and foundations 
bearing on them have the potential for undesirable total and differential settlement.   

• Groundwater- Excavations for the Waste Washwater Tank will extend about 21 feet below the measured 
groundwater level.  The design and construction of this structure will need to consider buoyant uplift forces and 
construction dewatering.  Construction dewatering will also be required for the dewatering building, raw water 
transmission main, and other deeper utilities.  Water diversion techniques will be necessary to install the raw 
water main beneath Cook Brook. 

• Bedrock- Excavations for the raw water lines are anticipated to encounter Weathered Bedrock and Bedrock.  The 
bottom of the raw water pipe is up to about 15 feet below the top of bedrock at some locations.  Bedrock was 
encountered within 3 feet of proposed pipe inverts in the vicinity of the Water Treatment Building.  Bedrock was 
also encountered within about 4 to 6 feet of existing grades to the north of the Cook Brook.  The bedrock is 
anticipated to undulate over short horizontal distances.  Bedrock excavation will be necessary to achieve proposed 
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subgrades.  The presence of Weathered Bedrock and Bedrock will affect the support-of-excavation design and 
equipment required for earthwork.  The degree of weathering and fracturing of the bedrock is anticipated to vary.   

• Existing and Buried Structures- Existing foundations and other buried structures/utilities are present within and 
adjacent to the areas of proposed construction.  Existing structures and utilities that will remain and are located 
adjacent to planned excavation will require support, and care will need to be exercised not to disturb or damage 
these structures/utilities during construction.   

• Support-of-Excavation- The Site is a WTP which will remain operational during construction.  Support-of-
excavation will be required to temporarily support existing utilities, roads and buildings.  The type of support-of-
excavation will depend on the depth of the excavation, structure(s) to be supported, and the presence of existing 
and/or proposed utilities which may need to extend through the support system(s).  

6.0 RECOMMENDATIONS FOR DESIGN 

6.1 GENERAL 

The following sections present geotechnical design and construction recommendations. We understand the Project will 

likely be permitted under the Massachusetts State Building Code 10th Edition5, which amends the 2021 International 

Building Code (IBC), and is currently in draft form.  The recommendations herein are intended to be consistent with the 

draft 10th Edition.  Once the 10th Edition has been formally adopted by Massachusetts, GZA should be provided an 

opportunity to confirm our recommendations are still valid based on the finalized Building Code. 

6.2 FOUNDATIONS 

The proposed structures can be supported on conventional spread footings or mat slab foundations, supported on Glacial 
Till or Weathered Bedrock.  The existing Fill, sand filter structure, and rolled clay below the existing sand filter are not 
suitable bearing layers for new foundations and should be overexcavated / removed from the foundation footprint and 
bearing zone.  In addition, the “special compacted foundation fill” beneath the existing concrete slabs in SSF 15 through 
SS 18 should also be overexcavated/removed.  

The bearing zone is defined by a line starting one foot outside the edge of foundation and extending down and outward 
at 1H:1V to the bearing layer (i.e., Glacial Till or Weathered Bedrock).  Structural Fill should be used if filling is required to 
raise grade or to backfill up to the bottom of foundation levels.  We anticipate that for most structures, the existing Fill 
will be removed as needed to meet design foundation elevations, and that a relatively small amount (i.e., on the order of 
up to about 2 to 5 feet, in limited areas) of overexcavation of existing Fill below the planned foundation subgrade 
elevations will be necessary. 

Shallow spread footings should be designed based on a net allowable bearing pressure of 6,000 pounds per square foot 
(psf).  Minimum footing widths are 3 feet wide for isolated footings and 2 feet wide for continuous footings.   For footing 
widths less than these minimum widths, the bearing value should be reduced to one third of the above value multiplied 
by the least lateral footing dimension in feet.  Mat foundations should be designed based on a net allowable bearing 
pressure of 3,500 pounds per square foot (psf).  Mat foundations and slabs should be designed based on an unsaturated 

 
5 Unofficial Tenth Edition Base Code Draft (780 CMR) | Mass.gov 
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or saturated vertical modulus of subgrade reaction of 200 and 100 tons per cubic foot (tcf), respectively, assuming a 1- by 
1-foot square plate at the subgrade surface.  The following equation is recommended for an increased bearing area: 

𝑘𝐵= 𝑘1𝑓𝑡 (
𝐵 + 1

2𝐵
)

2

 

Where:  k1ft = modulus of subgrade reaction based on a 1- by 1-foot square plate, in tcf 
 kB = modulus of subgrade reaction for increased bearing area, in tcf 

B = width of foundation in feet 

For spread footings designed and constructed in accordance with the recommendations of this Report, total and 
differential settlements (service limit state) are estimated to be less than ¾-inch and ½-inch, respectively, the majority of 
which will occur during construction.  For mat foundations constructed in accordance with this Report, total settlements 
are estimated to be less than 1.5-inches, except as noted otherwise herein.  

For frost protection, exterior footings, mats/slabs, and footings in unheated areas should bear on subgrade soils at least 
48 inches below final exterior grade.  For interior footings in heated areas, the bottom of footing should be at least 18 
inches below the slab.   

6.3 TIE-DOWN ANCHORS 

The Washwater Tank will be constructed about 21 feet below the measured groundwater.  During the design development 
phase of this project, you have indicated that the tank has sufficient dead weight to resist hydrostatic uplift pressure, and 
that tie-down anchors are not required.  The following recommendations are included herein, in the event that design or 
construction conditions differ, and that tie-down anchors are required to resist hydrostatic uplift pressures.   

The need for, and design of tie-down anchors should be based on assuming the tank is empty, and also consider cyclic 
loading of the tie-downs due to filling and draining of the tank, and pre-tensioning of the anchors accordingly. The tiedown 
anchor design will need to be incorporated into the waterproofing design to resist hydrostatic uplift and to address the 
potential for leakage pathways at penetrations through the waterproofing system where the anchors attach to the base 
mat / slab of the tank.  Design, construction, and testing of the anchors should be in accordance with the 
Recommendations for Prestressed Rock and Soil Anchors, latest edition, by the Post Tensioning Institute® (PTI), and the 
design should be performed by a Professional Engineer licensed in Massachusetts and experienced with design of similar 
systems.  Recommended tiedown design values are provided in Table D below: 

Table D: Recommended Tiedown Design Values 

Bond Layer 
Min. Bond 
Diameter 

Allowable Bond Value  
Gravity Grout Pressure Grout Minimum Free-Stressing Length 

Glacial Till / Weathered 
Bedrock 

6 inches 10 psi 25 psi 
10 feet for Bar tendons 

15 feet for Strand Tendons 
Notes: 1. Allowable bond value based on factor of safety of 2, which requires load testing.  

The tiedown anchor design should be based on a factor of safety of 2 for the allowable soil-to-grout bond (allowable values 
provided assume a factor of safety of 2), and a minimum factor of safety of 1.67 for the tensile strength for the structural 
design of the reinforcement. The anchor diameter should allow a minimum 0.5 inches of grout cover over the 
reinforcement. Based on the permanent nature of the anchors, double corrosion protection of the reinforcement is 
required.  The minimum anchor spacing is 4 feet.   
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The actual design of the tie-down anchors will depend on the tie-down spacing, grouted diameter, applied forces, and 
other factors.  For preliminary planning purposes, we estimate that for an 8- to 10-foot center-to-center grid spacing and 
a 6-inch gravity grouted diameter, that a bond length on the order of about 20 to 30 feet would be required (in addition 
to the free-stressing length). However, longer bond lengths may be necessary due to group and stress-overlapping effects 
and depending on the final design of the tank.  Once a preliminary anchor plan is developed, group effects should be 
evaluated.  We recommend that GZA review the tie-down anchor design and construction submittal(s); alternatively, GZA 
can provide final design and construction documents for the tie-down anchors, if requested.   

Each of the anchors must be tested to confirm capacity in accordance with the PTI.  The first two installed anchors and a 
minimum of 2% of the remaining anchors should be performance tested.  The anchors that are not performance tested 
should be proof tested.   

The anchors will be installed, pretensioned, and the pretension locked off when the tank is empty.  As the tank fills 
(following construction of the tank), the tank may settle up to an estimated  ½ to 1 inch, reducing the lock off load on the 
tiedown anchors.  We recommend a minimum of 10% of the tiedown anchors include a load cell and strain gauge, that 
can be used to monitor the load on the anchors over time. Due to the potential for settlement during filling the tank, and 
cyclical loading due to filling / draining, we recommend that flexible connections be used for utility services entering and 
exiting the tank.   

Hydrostatic forces will also impart lateral forces on the tank walls constructed below the water table; therefore, such walls 
should also be designed to withstand these hydrostatic forces.  Recommended lateral earth pressures are provided below. 

6.4 DESIGN GROUNDWATER  

Measured groundwater elevations along with recommended design elevations are provided in Table F below.  The design 
groundwater elevation includes a 5-foot increase in groundwater elevation due to variations in rainfall and seasonal changes. 
If the design team wishes to be more conservative, higher design groundwater elevations could be used.    

Groundwater flow is from Granville Road towards Cook Brook and groundwater is not constant across the Site.  The 
recommended design groundwater elevations are based on the upgradient (i.e., higher) groundwater levels that were 
measured in the vicinity of each structure.  We note that this results in fairly abrupt changes in the design groundwater level 
over short horizontal distances.   

We have also considered the potential effect on the groundwater level after removal of the existing sand filters.  Groundwater 
in the observation wells (B22-03 and B22-103) in the vicinity of the existing sand filters was measured near (within about 1 
foot above) or below the bottom of the sand filter concrete floor and removal of the existing sand filter is not anticipated to 
have a significant effect on the groundwater level.   

Table E: Recommended Design Groundwater Elevations 

Structure Measured Groundwater El. Recommended Design Groundwater El. 

Water Treatment Building 455 ft 460 ft 

Dewatering Building 443 ft 448 ft 

Washwater Tank 443 ft 448 ft 

Administration Building 455 ft 460 ft 

Bioretention Cell 1 443 ft 448 ft 

Bioretention Cell 2 453 – 455 ft 460 ft 
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Structures should be waterproofed to 1-foot above the design groundwater level.  Above 1-foot above design 
groundwater, structures should be damp proofed.  For partially waterproofed walls (walls that extend above and below 
the design groundwater elevation), a foundation drain is not required, however, free-draining wall backfill should extend 
at least 10 feet below the design groundwater elevation, or to the bottom of structure, whichever is shallower.   If the 
design team wishes to add conservatism, a foundation drain could be installed immediately above the design groundwater 
level, to intercept surface water that is transmitted through the free-draining wall backfill.   

Grades outside of buildings should be graded to drain away from the buildings.  Roof leaders and point discharges from 
other site features (e.g., bioretention cell 2) should not discharge above / adjacent to below grade walls, unless the walls 
are waterproofed or foundation drains are used to transmit water away from the walls.  

Seepage collars are recommended around utilities that lead to or are in proximity to buildings and other below grade 
structures that are not designed to resist hydrostatic forces. 

6.5 LATERAL EARTH PRESSURES 

6.5.1 Lateral Earth Pressure Above Groundwater 

Restrained walls (at-rest earth pressure condition) should be designed on the basis of a lateral soil pressure 
equivalent to a fluid pressure of 60 pcf multiplied by the height of the wall (in feet), plus a uniform pressure equal to one 
half of any vertical surcharge.  Unrestrained walls (active earth pressure condition) should be designed on the basis of a 
lateral soil pressure equivalent to a fluid pressure of 40 pcf, plus a uniform pressure equal to one third of any vertical 
surcharge.  A minimum static vertical surcharge pressure of 250 psf should be used for the design of walls to account for 
construction equipment.   

  These recommended lateral earth pressures do not include an allowance for hydrostatic pressures and assume a 
level backfill behind the walls.  For below-grade walls above the design groundwater elevation, GZA recommends a 
continuous foundation drain consisting of 4-inch diameter perforated (PVC) pipe within a layer of ¾-inch size crushed 
stone, which is in turn separated from the wall backfill with a Mirafi 140N (or equal) non-woven geotextile fabric.  
Cleanouts should be installed to maintain the drains and the system should be cleaned on a regular schedule.  Free-
draining wall backfill (Select Fill or Crushed Stone) should be placed as wall backfill, and extend a minimum distance of 3-
feet laterally behind the wall.  As an alternative to free draining backfill, a geocomposite drainage board could be placed 
behind the walls and connected to the foundation drains.  For partially-waterproofed walls (walls extend above and below 
the design groundwater elevation), a foundation drain is not required but the free-draining wall backfill should extend at 
least 10 feet below design groundwater elevation, or to the bottom of structure, whichever is shallower.   

6.5.2 Lateral Earth Pressure below Groundwater 

Restrained walls below groundwater should be designed on the basis of a lateral pressure (soil and groundwater) 
of 95 pcf, plus a uniform pressure equal to one half of any surcharge. Unrestrained walls below groundwater should be 
designed on the basis of a lateral soil pressure equivalent to a fluid pressure of 85 pcf, plus a uniform pressure equal to 
1/3 of the vertical surcharge. A minimum static vertical surcharge pressure of 250 psf should be used for the design of 
walls to account for construction equipment.  For portions of the walls designed to resist hydrostatic pressure, Structural 
Fill can be used as wall backfill in lieu of Select Fill.   
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6.5.3 Seismic Lateral Earth Pressure   

The Building Code requires walls include seismic forces be added to the static forces.  For horizontal backfill, 
foundation and retaining walls should be designed to resist an earthquake force, Fw, as defined below.  The seismic 
resultant force should be distributed over the height of the wall as an inverted triangle.  

Fw = 0.1(Ss)(Fa)(γt)(H)2 
 
Where:  

• Ss and Fa are seismic parameters (see below); 

• γt is the total unit weight of the soil behind the wall (preliminarily assume 130 pcf for soil above 
the design groundwater elevation and 135 pcf for soil below the design groundwater 
elevation); and 

• H is the height of the wall, in feet, measured from the grade in front of the wall to the top of 
the wall.   

6.5.4 Resistance to Lateral Loads- Soil Supported Foundations 

The lateral load on foundations can be resisted by friction at the base of the footings or mat.  The ultimate friction 
coefficient for cast-in-place concrete against Glacial Till, Crushed Stone, or Structural Fill is 0.45.   

Passive pressure may also be included as a resisting force when analyzing for sliding in locations where the soil 
will not be removed from in front of the footings. Passive resistance may be computed using an allowable equivalent fluid 
pressure of 190 pcf for soil above the groundwater table, and 90 pcf for soil below the groundwater table.  Passive 
resistance should neglect the upper foot of wall embedment and Structural or Select Fill should be used to backfill 
excavations within 5 feet of the foundation walls. The recommended passive pressures include a factor of safety of 2 for 
strain considerations. 

If the stability, or factor of safety against sliding, of the building foundation walls depends on additional resistance 
of the completed structure, the structural engineer should identify on the plans when the walls should be backfilled (i.e., 
first floor must be constructed prior to backfilling foundation walls).   

6.6 EARTHQUAKE DESIGN CRITERIA 

The on-site soils are not susceptible to liquefaction during the IBC design earthquake. In accordance with 2021 IBC, the 
Site may be classified as Site Class C. The Massachusetts State Building Code 10th edition provides the site’s design 
response spectral coefficients as follows: 
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Table F: Recommended Seismic Parameters 

Seismic Design Parameter 
Massachusetts State 

Building Code – 10th Ed 

Mapped short-period spectral response acceleration, Ss 0.165g 

Mapped long-period spectral response acceleration, S1 0.055g 

Short-period site coefficient, Fa 1.3 

Long-period site coefficient, Fv 1.5 

6.7 PERMANENT SOIL SLOPES 

Permanent embankment fill and cut slopes with slope angles of 3H:1V or flatter should be provided with loam and seed 
for permanent erosion protection.  Soil slopes steeper than approximately 3H:1V are not anticipated or recommended.  
Slopes of 4H:1V or steeper may exhibit surface instability prior to establishment of vegetation during rain events and may 
exhibit localized sloughing following freeze thaw cycles.  A temporary, biodegradable erosion control mesh (jute mesh or 
equivalent) should be placed over the loam to limit surficial instability prior to vegetation growth.  Maintenance of slopes 
that exhibit surface erosion or shallow slip surfaces after rain events and/or following freeze/thaw events should be 
expected. 

6.8 ASPHALT-PAVED ROAD DESIGN 

The recommended minimum pavement design section thicknesses are provided in Table G below.  The asphalt finish 
course should conform to the requirements of the Massachusetts Department of Transportation, Standard Specifications 
for Highways and Bridges (MHD), 2023 Edition, Division II, Section 450.10, SUPERPAVE Surface Course 12.5 (SSC-12.5).  
The asphalt base course should conform to the requirements of the MHD Division II, Section 450.10, SUPERPAVE 
Intermediate Course - 19.0 (SIC - 19.0). The dense graded crushed stone for sub-base should conform to the requirements 
of MHD, Division III, Section M2.01.07.     

Table G: Recommended Pavement Section 

Material Thickness 

Asphalt Finish Course 1.5 inches 

Asphalt Base Course 2.5 inches 

Dense Graded Crushed Stone for Sub-base 16 inches 

7.0 RECOMMENDATIONS FOR CONSTRUCTION 

The following presents recommendations for earthwork, subgrade preparation and fill materials. 

7.1 SUBGRADE PREPARATION FOR FOUNDATIONS  

Existing foundations, topsoil, utilities, asphalt, pavements, existing fill, rolled clay, slabs, and other unsuitable bearing 
materials should be removed from beneath footings and within their bearing zone. The bearing zone is a 1H:1V line starting 
one foot outside the edge of foundation and extending down to Glacial Till or a suitable bearing strata.   

Prior to Structural Fill placement or foundation construction, and following the overexcavation of existing Fill, the exposed 
soil subgrades should be subjected to proof compaction. Proof compaction should consist of a minimum of six passes of a 
large vibratory roller having a minimum dynamic force of 3,000 pounds per foot of drum width, and a minimum static 
drum weight of 5,000 pounds. Any weak or unstable areas identified should be over excavated and replaced with 

La
st

 M
od

ifi
ed

: 0
2/

28
/2

02
4 

at
 1

0:
41

A
M

 E
S

T



February 20, 2024  
West Parish Water Treatment Plant Project 

05.0046609.08 
 Page | 13 

 

 

compacted Structural Fill, Crushed Stone or Select Fill. Vibrations should be discontinued if disturbance or weaving of the 
subgrade is observed. Proof-rolling and compaction may be waived or modified if, with the Geotechnical Engineer’s 
concurrence, it is determined that this will disturb an otherwise suitable subgrade based on observed field conditions, or 
it is not feasible to provide the specified equipment in the excavation area.   

Glacial Till and Weathered Bedrock bearing surfaces are susceptible to disturbance from water (groundwater and 
precipitation) and construction activities, and should be protected with a 4-inch thick Crushed Stone working mat or a 
lean concrete mud mat if allowed to be exposed to weather or are disturbed from construction.  Subgrade surfaces should 
slope away from the building footprints and/or to a sump with a pump installed below the subgrade elevations.  Water 
should not be allowed to collect and pool on foundation subgrades.  Where the Crushed Stone working mat is greater 
than 6-inches thick, it should be wrapped in non-woven filter fabric (Mirafi 140N or equivalent).  If the subgrade soils 
become disturbed during construction, they should be over-excavated and replaced with compacted Structural Fill or 
Crushed Stone.   

Frozen subgrades, and subgrades that have been exposed to freeze/thaw, should be stripped and replaced with 
compacted Structural Fill or Crushed Stone. Alternatively, the frozen subgrades may be thawed by means acceptable to 
the Geotechnical Engineer, scarified, and re-compacted providing the re-compacted soils can be compacted to the 
required in-place density. Soil bearing surfaces below completed foundations should be protected against freezing before 
and after concrete placement. If construction is performed during freezing weather, footings on soil should be backfilled 
to a sufficient depth (48-inches minimum) as soon as practicable after they are constructed. Alternatively, insulating 
blankets or other measures should be used for protection against freezing. 

7.2 SUBGRADE PREPARATION FOR ASPHALT-PAVED ROADWAYS 

Topsoil, existing Fill, deleterious, and other non-natural materials (pavement, utilities, slabs, foundations, etc.) if 
encountered, should be removed from within 20 inches (pavement section design thickness) of the proposed finished 
elevation.  Prior to any fill placement, the subgrade soils should be proof compacted with multiple passes of a large 
vibratory drum roller with a minimum static drum weight of 5,000 pounds under the observation of the Geotechnical 
Engineer.  Any weak or unstable areas identified should be over excavated and replaced with compacted Structural Fill.  
Vibrations should be discontinued if disturbance or weaving of the subgrade is observed.  Fill, used for raising grade in 
roadway areas, should consist of Structural Fill, as defined in Section 7.9.1 herein.  On-site materials (i.e., sand from the 
existing sand filters, crushed concrete from demolition activities, or sand mixed with crushed concrete), on-site excavated 
soils, or other imported soil may be used as an alternative to Structural Fill below roadways, provided the following: 

• Used at depths below the asphalt design section (20 inches below finish grades). 

• Granular (i.e., < 35% silt / clay content) 

• Maximum particle size of 4 inches.  

• Moisture conditioned to within 3% of optimum moisture content. 

• Can be placed and compacted to create a consistent, stable and uniform lift thickness, compacted to 92% of 
modified Proctor. 

• Free of concrete debris, brick, asphalt, cinders, reinforcing steel, organics, deleterious materials, ice, snow, 
and waste of any kind.   

7.3 CONSTRUCTION SEQUENCING 

Construction of subgrades and foundations should begin at the lowest level subgrades and foundations.  For example, 
subgrade preparation and construction of the deeper Washwater Tank foundations should occur prior to construction of 
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the adjacent proposed Dewatering Building, such that excavations for the Washwater Tank foundations do not undermine 
the Dewatering Building.  Alternatively, underpinning of the higher structure(s) would be required.  However, for 
construction sequencing beginning at the lowest level subgrades, we anticipate that underpinning will not be required.     

7.4 TEMPORARY EXCAVATION SLOPES 

The Contractor is responsible for construction site safety and should be aware that slope height, slope inclination and 
excavation depths should in no case exceed those specified in local, state or federal safety regulations (e.g., OSHA Health 
and Safety Standards for Excavations, 29 CFR Part 1926). As a safety measure, it is recommended that all vehicles and 
earth stockpiles be kept a lateral distance away from the edge of excavations at least equal to the slope height.  Protect 
slope faces against erosion and stormwater runoff.  In no case should excavation be performed within a 2H:1V line 
extending downward and outward from the bottom of footings/foundation/walls/slabs/utilities/structures without 
support of these structures, as well as prior notification of, and acceptance by, the Owner and specifying engineer.   

7.5 BEDROCK REMOVAL 

Bedrock, fractured bedrock, and weathered bedrock were encountered near or above design subgrade elevations along 
sections of the proposed alignment of the raw water transmission main, adjacent to Granville Road and the WTP building, 
and to the north of the Cook Brook.  Along portions of the proposed raw water main, bedrock was encountered up to 
about 15 feet above the bottom of the pipe elevation.  The degree of weathering and fracturing of the bedrock is 
anticipated to vary, and the bedrock surface is anticipated to undulate over short horizontal distances.  Bedrock removal 
will be required to meet proposed trench subgrades, utility inverts, etc., at some locations. Due to the presence of existing 
buildings, utilities and dams, blasting should not be allowed.  GZA recommends the following bedrock removal techniques.   

1. Mechanical ripping with a large excavator (for limited volumes of weathered or fractured bedrock); 
2. Hydraulic hammering (for isolated sections of competent bedrock);  
3. Perforation drilling and hydraulic hammering (for competent bedrock); and 
4. Perforation drilling with hydraulic and / or chemical splitting (for the raw water main, within 50 feet laterally of the 

existing 72-inch raw water main bedrock tunnel).  

The weathered bedrock encountered in the test borings was able to be penetrated with conventional test boring 
equipment (hollow-stem augers) and was sampled with a split-spoon sampler.  We anticipate mechanical ripping can be 
used for a majority of the weathered bedrock removal.  For isolated portions of the bedrock that are more competent and 
intact, hydraulic hammering may be required.  At locations where larger volumes of intact bedrock are encountered, 
perforation drilling of a pattern of holes in the bedrock with an air track rig may facilitate hydraulic hammering.  Upon 
completion of the perforation drilling, hydraulic hammering can be used to dislodge and remove bedrock. 

Hydraulic splitting and expansive chemical splitting involve first drilling a pattern of holes, typically about 3-inches in 
diameter.  The drill hole pattern will affect the effectiveness of bedrock fracturing.  Lateral pressure is then applied inside 
the drilled holes by the hydraulic or chemical agent, resulting in cracking of the mass bedrock, and allowing removal / 
excavation of the fractured bedrock.  Hydraulic splitting applies pressure to the bedrock by inserting probes with laterally 
facing hydraulic cylinders or wedges into the drilled holes.  Chemical expansive agents apply pressure to the bedrock by 
placing a chemical slurry into the holes; the slurry undergoes a chemical hydration reaction when mixed with water, and 
imparts an expansive pressure on the bedrock.  Depending on the rock formation and chemical mixture, the hydration 
reaction can sometimes take greater than 10 hours to complete, which should be considered during scheduling.  Both of 
these methods also require first creating a “free rock face” (i.e., an open excavation adjacent to the bedrock to be split, 
such that the bedrock mass is allowed to move when split).  The rock splitting contractor should select their methods as 
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needed to efficiently remove bedrock and with regard to potential environmental concerns that may impact soil or 
groundwater. 

Hydraulic hammering will impart vibrations into the ground, which will be transmitted to nearby structures.    Vibration 
levels (i.e., peak resultant particle velocities) at structures should be limited to those recommended by the United States 
Bureau of Mines, RI 8507.  In addition, the vibrations and overpressures/air-pressures (noise) caused by hydraulic 
hammering should be assessed by the Owner with regards to potential noise and vibration limits to avoid vibration induced 
damage to sensitive equipment.  Vibration monitoring should establish low-level warning and higher-level stop work 
vibration thresholds, real-time reporting, and a contingency plan in the event that construction activities create unacceptable 
vibrations.  At a minimum, vibration monitoring should be performed at structures during vibration-inducing activities.   

A pre-construction condition survey of adjacent structures within 250 feet of vibration-inducing activities (hydraulic 
hammering, etc.) should be performed and documented prior to the start of work.  Documentation should include 
photographing and measuring existing conditions and defects to provide a quantifiable baseline record prior to 
construction.  Depending on the conditions of existing buildings and structures, it may be prudent to install crack gages 
and/or survey points, to allow for refence during and after the work.  Crack readings, vibration measurements, and 
deflections should be measured throughout construction.   

7.6 SUPPORT OF EXCAVATION 

For all support of excavation, the Contractor should submit plans, cross-sections, calculations, and construction 
means/methods for each proposed temporary lateral earth support on the project.  These documents shall provide 
sufficient detail to allow for review of the design by the Owner’s Geotechnical Engineer.  The Contractor’s temporary 
lateral earth support design must be prepared by a Professional Engineer registered in the Commonwealth of 
Massachusetts and experienced with the design and construction of such systems.  The design should include details for 
support of utilities and utility penetrations, and should be integrated and be in consideration / coordination of the 
dewatering system and existing structures to be supported and, if applicable, existing structures to be used for support.   

We anticipate that a combination of the following support of excavation systems will be practicable for this project, 
including: 

1. For shallow excavations, where support of existing structures is not required, trench boxes may be used. 

2. Along the raw water transmission main, in areas where existing utilities are not present, and where active support 
is not required for existing structures, a slide rail system may be used to limit the width of excavations.   

3. Along the raw water transmission main and in other locations for support of non-linear excavations (e.g., WTP 
and dewatering buildings) or where utility penetrations are needed, a soldier pile and lagging system may be used. 

4. For deeper excavations (e.g., Wash water tank) which also require significant excavations below the groundwater 
level, either a soldier pile and lagging or a secant pile wall system could be used.  

Sheet piles were considered for temporary support of excavation.  However, due to the relative density of the Glacial Till 
and Weathered Bedrock, we do not anticipate adequate toe embedment will be achieved.  Soil nail walls were also 
considered.  However, due to the high number of existing utilities, unknown depths of many utilities, and potential for 
encountering groundwater, soil nail walls do not appear feasible for a majority of the excavations.   
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7.6.1 Slide Rail System 

A Slide Rail system consists of a modular and interlocking system of vertical beams and shoring panels.  The vertical 
beams are driven into the subgrade with a conventional excavator.  The shoring panels are then coupled to the beams, 
and the excavation is advanced several feet at a time.  As the excavation is advanced, the shoring panels are concurrently 
advanced.  The system can be installed in linear (trench) excavations, and does not require a specialty support-of-
excavation contractor.  Slide Rails typically are not conducive for applications that require temporarily support of existing 
utilities or where existing utilities will intersect with the trench excavation.  

7.6.2 Soldier Pile and Lagging 

Solider pile and lagging walls typically consist of piles spaced 8 to 10 feet apart with horizontal timber boards 
(lagging) to support the soil as the excavation is progressed.  The Glacial Till and Weathered Bedrock have a high relative 
density and contain cobbles and boulders, and we recommend soldier piles consist of drilled micropiles or H-piles that are 
installed and grouted into pre-drilled holes.  Additionally, driven piles are not recommended due to the potential to cause 
vibration-induced deflection of soil-supported buildings and utility infrastructure that exists throughout the Site.  Lagging, 
if left in the ground, should be pressure treated timber.  Unsupported excavations during lagging installation should be 
maintained to a practical minimum to reduce the potential for loss of ground.  For relatively shallow excavations less than 
about 12 feet, a cantilevered system may be possible.  For deeper excavations, internal steel bracing (rakers, corner braces, 
cross braces, etc.) or external tiebacks may be required.    

A benefit of the solider piles and lagging is the flexibility to allow for existing utility penetrations.  The timber 
lagging is cut in the field and the system can be used to temporarily support existing utilities passing through the 
excavation.  

7.6.3 Secant Pile Wall 

Secant piles are overlapping columns constructed to form structural and/or cutoff walls.  The columns are typically 
constructed using augercast or drilled shaft methods.  Secant pile walls are typically more expensive than soldier piles and 
lagging; however, secant pile walls can be designed as a cutoff wall, to reduce construction and permanent dewatering.  
We anticipate internal bracing and / or tiebacks will be required for the secant pile wall.  Additionally, it may be possible 
to incorporate the secant pile wall into the permanent wall structure, as needed to resist lateral earth pressures.  If the 
secant pile wall is incorporated into the permanent design, the steel components of the wall should be double corrosion 
protected and the wall should be designed by the Owner’s design team and not the Contractor.  

7.6.4 Existing Sand Filter Walls 

We understand that the existing sand filter walls of the Rapid Sand Filter Building are planned to be used for 
temporary support of excavation and to provide lateral support of existing utilities.  The perimeter wall will be left in place 
to support the existing infrastructure.  The walls were originally constructed circa 1920s without reinforcement and 
presumably rely on the roof and floor slabs for structural lateral support.  Prior to demolishing the roof and floor slabs, 
the structural engineer should evaluate the sand filter walls for reuse as temporary support of excavation, and the walls 
should be buttressed with soil or internal bracing (i.e., rakers) to provide stability.     
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7.7 EXCAVATION DEWATERING 

Dewatering should be performed as necessary to allow excavation and observation of the subgrades in the dry and to 
maintain a stable and dry bottom of excavation.  Groundwater is anticipated to be encountered during portions of the 
excavation for the raw water main, Water Treatment Building, and for the Wash Water Tank.  
 
For excavations that extend on the order of 3 to 5 feet below groundwater, we anticipate construction dewatering can be 
accomplished by creating interceptor trenches or ditches around the perimeter of the excavations and by open pumping 
from filtered sumps located within the excavations. We anticipate that construction dewatering flow rates (of 
groundwater) could be on the order of 20 to 50 gallons per minute (GPM).  The interceptor trench should be excavated 
adjacent to the bottom of the proposed foundation subgrade (wrapped in filter fabric and filled with Crushed Stone) and 
should be constructed prior to excavations for foundations to help divert groundwater away from the excavation.  This 
can be beneficial if working in wet seasons or conditions.   
 
For the raw water main installation below Cook Brook, we anticipate the brook may need to be temporarily diverted with 
pipes around the excavation until the water main is installed.  
 
At the deeper excavations for the Wash Water Tank, a more robust system such as multi-stage wellpoints, or deep or 
closely-spaced wellpoints with electric submersible pumps may be required.  For groundwater dewatering during 
construction of the Wash Water Tank, we anticipate that steady-state flow rates could be on the order of 150 to 200 GPM.  
Wellpoints consist of a series of vertical wells installed around the excavation.  For multi-stage wellpoints, the wellpoints 
are connected to multiple header main pipes that are located at various depths, or stages, within the excavation.  Each 
header main pipe is placed under vacuum by a wellpoint pump that draws the groundwater from the ground and through 
a discharge main.  Typical drawdown limits for a single stage of wellpoints are on the order of 15 to 20 feet, dependent 
upon the wellpoint spacing, soils and other factors.  Deep wellpoints with electric submersible pumps consist of a series 
of wellpoints with pumps to remove groundwater instead of using a vacuum.  During the Wash Water Tank dewatering, 
the radius of influence of the drawdown could be on the order of about 300 feet.  Although groundwater drawdown in 
glacial till does not typically result in significant changes in effective stress that could cause settlement of surrounding 
structures, the required drawdown is on the order of 25 feet and we recommend that: 1) existing structures within 400 
feet of the dewatering operation be monitored for settlement during dewatering with automated total stations; and 2) 
new structures within 300 feet of the dewatering be constructed following construction of the Wash Water Tank, once 
dewatering at the Wash Water Tank is no longer needed.  In addition, we recommend a monitoring program for the two 
dams located within 500 feet of the dewatering.  The monitoring program should consist of automated piezometers with 
warning and stop work alerts.   
 
The dewatering flow rates herein are estimates, based on published correlations and the anticipated drawdown.  Actual 
flow rates could vary up or down depending on the type of system installed, size of excavation, and any cutoff measures 
installed. Higher flow rates could result from sandy seams within the glacial till.    
 
The Contractor’s dewatering design should be performed by a Professional Engineer registered in the Commonwealth of 
Massachusetts experienced with design of similar systems and should be reviewed by the Owner’s Geotechnical Engineer.  
The design and construction should include appropriate filters around the wellpoints to limit loss of soil around the wells.  
The design should be required to include an evaluation of the dewatering on adjacent structures and require that the 
dewatering does not affect existing structures, utilities, or wells outside the work area.  The dewatering design should be 
coordinated with the Contractor’s support of excavation design.  
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Constructing small temporary earth berms and grading to allow drainage away from the excavation is recommended to 
control surface water runoff.  Discharge of accumulated water should be in accordance with applicable local, State and 
Federal regulations. 

7.8 PROTECTION OF EXISTING STRUCTURES 

The Project is located within an active WTP with excavations in close proximity to existing utilities and buildings that will 
remain in use during construction.   Particular care should be taken to avoid undermining of these features that are to 
remain, or to cause damage from temporary support of excavation, dewatering and or vibrations.  The Contractor should 
obtain and review information on existing conditions, particularly for buried utilities.  The Contractor may need to perform 
vacuum excavations or hand excavations to confirm existing utility locations and elevations. 

Due to the proximity of the existing structures to the required support of excavation and dewatering operations, we 
recommend the following provisions: pre-construction and post-construction surveys; and implementation of an 
instrumentation program to monitor vibrations and deflections of buildings, utilities, and other structures.  The pre-
construction condition survey should be documented prior to the start of any work at the project site.  This includes 
photographing and measuring existing conditions and defects to provide a quantifiable baseline record prior to 
construction.  The instrumentation program should consist of crack gages, seismographs (vibration monitors) and survey 
points.  The survey points should be installed on the existing buildings, utilities, and structures, and base line 
measurements taken prior to start of any work at the Site.  Survey points should also be installed on all support-of-
excavation systems deeper than 15 feet to measure system deflection and performance.  

7.9 RECOMMENDED FILL AND BACKFILL 

7.9.1 Earth Materials 

Considering project requirements and available on-site and local materials, it is recommended that earth materials 
for fill for this project be specified as follows: 

 
Structural Fill for use as fill within structural areas, except where Select Fill is specified, should be free from ice, 
snow, roots, sod, rubbish or other deleterious or organic matter.  Material meeting Massachusetts Department 
of Transportation Standard Specifications for Highways and Bridges for Gravel Borrow, Section M1.03.0-1 Type B 
is recommended for use as Structural Fill.   

 
Select Fill for backfill above perimeter drains, retaining wall backfill, within three (3) feet laterally of below-grade 
building walls, and other applications requiring free draining, non-frost susceptible backfill should be free of ice, 
snow, roots, sod, rubbish and other deleterious or organic matter and shall conform to the following gradation 
requirements.   
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Table H: Recommended Select Fill Gradation 

Sieve Size Percent Passing by Weight 

3 inch 
½ inch 
No. 4 

No. 40 
No. 200 

100 
50-85 
40-75 
10-35 

0-6 

 
Crushed Stone for use in drainage applications and in wet conditions to aid in dewatering should consist of ⅜- to 
¾-inch minus angular crushed stone and should conform to the Commonwealth of Massachusetts Department of 
Transportation Standard Specifications, Section M2.01.4 (3/4 inch) and M2.01.6 (3/8 in). 
 
Geotextile Fabric should be used to separate crushed stone and open / poorly graded crushed concrete from 
surrounding soils. The fabric should consist of a filtration-type non-woven geotextile (Mirafi 140N or approved 
equal). 
 
Pavement Subbase below pavements should conform to the Commonwealth of Massachusetts Department of 
Transportation Standard Specifications for Highways and Bridges, Section M2.01.7 “Dense Graded Crushed Stone 
for Sub-base”. 
 
Ordinary Fill (also termed Common Fill) for use in non-structural areas should consist of on-site mineral material, 
free of organics, deleterious materials, ice, snow, and waste of any kind.  The maximum particle size should be no 
greater than two-thirds of the lift thickness.  Water content by weight during compaction should not exceed ±3 
percent of optimum moisture as determined by ASTM D 1557.   

7.9.2 Placement and Compaction 

The recommended minimum degree of compaction for fill and backfill, based on percentage of maximum dry 
density as determined by ASTM D1557 (modified Proctor), is: 

Below Structures        95% 
Pavement/Sidewalk/ Slab Base and Subbase      95% 
Pavement (more than 3 feet below surface)      92% 
Utility Trenches (within 3 feet of surface)     95% 
Utility Trenches (more than 3 feet below surface)    92% 
Areas of General Landscape       90% 

 
Representative samples of all fills and backfills for use on the project should be submitted to the Geotechnical 

Engineer and tested for gradation and modified Proctor prior to use.  In-place compaction testing should be performed in 
accordance with ASTM D1556 or ASTM D2922.  A minimum of 3 compaction tests should be performed on each lift of 
compacted fill or backfill.  For trench backfill, recommended minimum compaction testing frequency is 150-linear-foot 
spacing.  Gravel fills containing greater than 30 percent coarse gravel (¾-inch size or larger) may not be reliably tested in 
the field for compaction using conventional methods.  A visual compaction assessment method may be appropriate in the 
cases under the direction of the Geotechnical Engineer. 

 
Guidance for maximum loose lift thicknesses for soil fill and the minimum number of passes of compaction 

equipment is summarized on the following table.  Specifications should require the contractor to adjust loose lift 
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thicknesses as required to meet the required compaction requirements.  The table below provides guidance for loose lift 
thicknesses based on the compaction equipment to be used. 

 
Table I: Recommended Loose Lift Thicknesses 

 

 
 
 
 

 Maximum 
Loose Lift Thickness 

Minimum 
Number of Passes 

 
Compaction 

Method 

Maximum 
Stone 
Size 

Below 
Structures 

and 
Pavement 

Less 
Critical 
Areas 

Below 
Structures and 

Pavement 

Less 
Critical Areas 

Hand-operated vibratory plate or 
light roller in confined areas 

3” 6” 8” 6 4 

Hand-operated vibratory drum 
rollers weighing at least 1,000# in 
confined areas 

6” 8” 10” 6 4 

Light vibratory drum roller, 
minimum dynamic force 3,000# per 
foot of drum width 

6” 10” 14” 6 4 

Medium to heavy vibratory drum 
roller, minimum dynamic force 
5,000# per foot drum width 

8” 12” 18” 6 4 

The Contractor should reduce or stop drum vibration if pumping or weaving of the subgrade is observed. Crushed 
Stone should be compacted to an unyielding surface.   

Compaction within 5-feet of foundation and retaining walls should be performed using hand-operated roller or 
plate compactors to reduce the potential for construction-induced damage to the walls. Extra care should be used when 
compacting adjacent to walls. Where walls are buried on both sides, backfill and compaction should proceed on both sides 
of the wall so that the difference in top of fill on either side does not exceed 2 feet. Where backfill of walls is only on one 
side, the wall should be designed for unbalanced loading conditions. In addition, walls with unbalanced loads should be 
compacted with hand-operated rollers or plate compactors not weighing more than 250 pounds within 5 feet laterally of 
the unbalanced walls less than 8 feet in height. 

7.10 REUSE OF ON-SITE SOILS 

Excavated materials will consist of existing Fill and Glacial Till.  The onsite soils are not anticipated to meet the gradation 
for Select Fill and should not be reused as Select Fill.   

The existing Fill and Glacial Till may not meet the gradation requirements for Structural Fill, but can be reused as Structural 
Fill provided they can be properly placed and compacted and subject to the following recommendations and limitations:     

• Gradation laboratory tests performed on the Glacial Till and Fill indicate a variable fines content (silt and clay) that 
varies from about 10 to 50%.  These soils have the potential to be slow draining and difficult to reuse as engineered 
fill if they are not managed appropriately.  If the soil becomes wet and above optimum moisture by more than a 
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few percent, it could take several days to weeks to dry out.  Stockpiled material should be covered with either 
tarps or polyethylene sheeting to protect the soil from precipitation and uncovered during periods of dry weather 
to allow the material to dry.  

 
• Delays in construction should be anticipated if the Glacial Till and existing Fill material is reused and not properly 

managed and moisture conditioned.  The construction bid documents should clearly indicate the variable and 
sometimes high fines content of the material, the expected difficulty re-using the material, and provide the 
technical specifications for management, placement and compaction.   

 
•Oversized particles (e.g., cobbles and boulders) are present and will require either culling or processing to meet 

the recommended maximum particle size of 8 inches.   
 
• Excavated boulders should not be reused as backfill unless they are crushed to meet the Crushed Stone gradation 

or blended with soil to meet the recommended material gradations.     
 
Onsite materials will also include sand from the existing filters, and concrete generated during demolition.  Refer to Section 
7.2 for recommendations for reuse of these materials.  

8.0 FINAL DESIGN, CONSTRUCTION TESTING AND OBSERVATION 

GZA should be retained to observe and document key geotechnical components of construction and to provide ongoing 
geotechnical consulting including, but not limited to, the following: 

• Review Contractor’s earthwork-related submittals, including support of excavation and dewatering designs; 
• Observation/documentation of support of excavation installation; 
• Observation/documentation of subgrades and foundation installation; and 
• Placement of compacted fill. 

We recommend that GZA be retained to provide observation and consulting services during these operations to mitigate 
potential delays to the project schedule. Our involvement during construction will: 1) allow evaluation of actual conditions 
exposed during excavation; 2) allow for a prompt response should unanticipated conditions be encountered; and 3) 
provide compliance with Massachusetts Special Inspection requirements. 
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B22-01 B22-02 B22-03 B22-04 B22-05 B22-06 B22-101 B22-102 B22-103 B22-104 B22-105 B23-01 B23-02 B23-03 B23-04 P22-02 P22-04 P22-05 P23-01 P23-02 P23-03 P23-04
Depth (ft) to:

Fill6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 ND ND ND ND

Glacial Till 20.0 27.0 5.0 5.0 17.0 16.0 12.0 5.0 18.0 15.0 10.0 NE 3.0 NE NE 2.5 NE 2.5 ND ND ND ND

Weathered Bedrock NE NE 19.0 NE 36.0 26.0 24.0 14.0 53.0 NE 28.0 NE NE 2.0 4.0 NE NE NE 5.0 5.5 3.0 7.0

Bedrock or Refusal NE NE NE 10.8 NE NE 25.5 NE NE NE 31.0 6.3 10.1 4.1 5.1 6.5 2.0 4.0 8.5 9.0 4.0 8.5
Groundwater7 NM 28.0 16.4 NE 17.0 NM 24.5 14.0 27.4 NM 25.0 NE 2.2 NE 2.9 2.0 NE NE NE 2.5 NE NE

Bottom of Exploration 47.0 47.0 32.0 20.8 40.8 35.7 30.5 40.8 70.5 42.0 36.0 11.3 15.1 9.1 10.1 6.5 2.0 4.0 8.5 9.0 4.0 8.5

Thickness (ft) of:

Fill6 20.0 27.0 5.0 5.0 17.0 16.0 12.0 5.0 18.0 15.0 10.0 6.3 3.0 2.0 4.0 2.5 2.0 2.5 ND ND ND ND

Glacial Till > 27.0 > 20.0 14.0 5.8 19.0 10.0 12.0 9.0 35.0 > 27.0 18.0 NE 7.1 NE NE 4.0 NE 1.5 ND ND ND ND

Weathered Bedrock NE NE > 13.0 NE > 4.8 > 9.7 1.5 > 26.8 > 17.5 NE 3.0 NE NE 2.1 1.1 NE NE NE 3.5 3.5 1 1.5

Approximate Elevations (ft):

Ground Surface8,9 468.0 465.0 471.0 487.0 470.0 464.0 471.0 469.0 470.0 470.0 473.0 498.0 498.0 498.0 493.0 497.0 502.0 493.0 498.0 499.0 500.0 496.0
Top of Fill6 468.0 465.0 471.0 487.0 470.0 464.0 471.0 469.0 470.0 470.0 473.0 498.0 498.0 498.0 493.0 497.0 502.0 493.0 ND ND ND ND

Top of Glacial Till 448.0 438.0 466.0 482.0 453.0 448.0 459.0 464.0 452.0 455.0 463.0 NE 495.0 NE NE 494.5 NE 490.5 ND ND ND ND

Top of Weathered Bedrock NE NE 452.0 NE 434.0 438.0 447.0 455.0 417.0 NE 445.0 NE NE 496.0 489.0 NE NE NE 493.0 493.5 497.0 489.0

Top of Bedrock or Refusal NE NE NE 476.2 NE NE 445.5 NE NE NE 442.0 491.7 487.9 493.9 487.9 490.5 500.0 489.0 489.5 490.0 496.0 487.5
Groundwater7 NM 437.0 454.6 NE 453.0 NM 446.5 455.0 442.6 NM 448.0 NE 495.8 NE 490.1 495.0 NE NE NE 496.5 NE NE

Bottom of Exploration 421.0 418.0 439.0 466.2 429.2 428.3 440.5 428.2 399.5 428.0 437.0 486.7 482.9 488.9 482.9 490.5 500.0 489.0 489.5 490.0 496.0 487.5

B-1 B-2 B-3 B-4 B-5 B-6 B-7 B-8 B19-01 B19-02 B19-03 B19-04 B19-05 B19-06 B21-1 B21-2 B21-3 B21-4 B21-5 B21-6 B21-7 B21-01 B21-02

Depth (ft) to:

Soil 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 Fill6 0.0 0.0 0.0 0.0 0.0 0.0 ND ND ND ND ND ND ND 0.0 0.0

Bedrock 23.5 26.0 27.0 21.3 NE NE NE NE Glacial Till 20.0 25.0 20.0 16.0 12.0 NE ND ND ND ND ND ND ND See Log See Log
Groundwater7 NE NE NE NE NE NE NE NE Weathered Bedrock 30.0 25.0 NE NE NE 7 8.5 ND 9.1 7.5 4.0 NE NE 29.0

Bottom of Exploration 23.5 26.0 27.0 21.3 22.0 26.0 1.5 9.0 Bedrock NE NE NE 12.5 NE 14 14.1 20.0 12.0 13.0 10.0 1.7 NE NE
Groundwater7 NM NM NM 16.0 10.0 15.0 5 3 4.3 4.0 6.0 NE NE 18.0 20.5

Thickness (ft) of: Bottom of Exploration 35.0 40.9 32.3 17.0 12.5 17.0 24 19.5 30.0 22.0 14.5 15.0 7.5 41.3 40.9

Soil 23.5 26.0 27.0 21.3 > 22.0 > 26.0 > 1.5 > 9.0
Thickness (ft) of:

Approximate Elevations (ft): Fill6 20.0 25.0 20.0 16.0 12.0 > 17.0 ND ND ND ND ND ND ND

Ground Surface10,11 465.8 465.9 465.4 --- --- --- --- --- Glacial Till 5.0 5.0 > 1.0 0.5 NE ND ND ND ND ND ND ND

Top of Soil 465.8 465.9 465.4 --- --- --- --- --- Weathered Bedrock > 11.0 > 7.3 NE NE NE 7 5.6 NE 2.9 5.5 6.0 NE NE > 11.9

Top of Bedrock 442.3 439.9 438.4 --- --- --- --- ---
Groundwater7

NE NE NE --- --- --- --- --- Approximate Elevations (ft):

Bottom of Exploration 442.3 439.9 438.4 --- --- --- --- --- Ground Surface8,9 468.9 473.0 469.5 463.8 451.8 467.2 500.2 497.8 500.6 498.5 503.0 505.1 490.4 469.0 476.5
Top of Fill6 468.9 473.0 469.5 463.8 451.8 467.2 ND ND ND ND ND ND ND 469.0 476.5

Top of Glacial Till 448.9 448.0 449.5 447.8 439.8 NE ND ND ND ND ND ND ND See Log See Log

NE - Not encountered Top of Weathered Bedrock 443.0 444.5 NE NE NE 493.2 489.3 NE 489.4 495.5 501.1 NE NE 447.5

NM - Not measured Top of Bedrock NE NE NE 439.3 NE 486.2 483.7 480.6 486.5 490 495.1 488.7 NE NE

ND - Not determined Groundwater7 NM NM NM 447.8 441.8 452.2 495.2 494.8 496.4 494.5 497.0 NE NE 451.0 456.0

Notes: Bottom of Exploration 433.9 432.1 437.2 446.8 439.3 450.2 476.2 478.3 470.6 476.5 488.5 490.1 482.9 427.7 435.6
1.   Test boring performed by SoilTesting, Inc. between December 7, 2022 and December 13, 2023 and observed by GZA personnel.

2.   Test borings performed by Seaboard Drilling in November 2019,  and on September 20-24, 2021 by Northern Drilling Services, and observed by AECOM personnel. 

3.   Test boring performed by Martin GeoEnvironmental in August 2021 and observed by Tighe & Bond personnel.

4.   Test borings performed by John J. Boyle in September 1970.

5.   Test borings performed by Allied Engineering and Testing Co. Date not provided.

6.   Fill stratum includes Topsoil, Subsoil, Asphalt, and the Sand Filter.

7.   Groundwater measurements were recorded at the times and dates noted on the logs.

8.   Ground surface elevations of the GZA testing borings were interpolated based on the provided Site Civil Plans. Elevations reference the Springfield New City Base (SNCB) datum.

9.   Ground surface elevations of the AECOM and Tighe and Bond test borings were provided on the logs and reference the City of Springfield Datum.

10. Ground surface elevations of the John J. Boyle test borings were provided on the logs. The datum was not provided.

11. Ground surface elevations of the Allied Engineering Engineering and Testing Co. test borings were not provided on the logs.

12. GZA probes P22-01 and P22-03 were removed from the scope of work after discussions between GZA and Springfield WTP personnel.

See LogSee Log

T&B Test Borings3AECOM Test Borings2

See Log

Depth (ft) to:

See Log

See Log

GZA Test Borings1

John J. Boyle4 Allied Test Borings5

Westfield, Massachusetts
West Parish Water Treatment Plant Project

 SUMMARY OF SUBSURFACE EXPLORATION DATA
TABLE 1

GZA Project No. 05.0046609.08

La
st

 M
od

ifi
ed

: 0
2/

28
/2

02
4 

at
 1

0:
41

A
M

 E
S

T



 

 

 

FIGURES  

  

La
st

 M
od

ifi
ed

: 0
2/

28
/2

02
4 

at
 1

0:
41

A
M

 E
S

T



LEGEND
Site Boundary

WEST PARISH WATER TREATMENT PLANT
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3. ESTABLISH CONTRACTOR STAGING AREAS.
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GENERAL NOTES:

1. BASE MAP DEVELOPED FROM A PLAN TITLED, "EROSION AND
SEDIMENT CONTROL PHASING PLAN - PHASE 1," SHEET C-002 , DATED
MAY 2023, PREPARED BY HAZEN AND SAWYER.  

2. THE LOCATION OF HISTORICAL TEST BORINGS WERE APPROXIMATED
BASED ON OVERLAY OF REFERENCE DOCUMENTS. THE LOCATIONS
SHOWN SHOULD BE CONSIDERED ACCURATE ONLY TO THE DEGREE
IMPLIED BY THE METHOD USED. 

3. THE LOCATIONS OF THE 2022-2023 GZA EXPLORATIONS WERE
APPROXIMATELY DETERMINED BY LINE OF SIGHT AND/OR TAPE
MEASUREMENTS FROM EXISTING SITE FEATURES. THE LOCATIONS
SHOWN SHOULD BE CONSIDERED ACCURATE ONLY TO THE DEGREE
IMPLIED BY THE METHOD USED.

4. THE PURPOSE OF THIS DRAWING IS TO LOCATE, DESCRIBE, AND
REPRESENT THE LOCATIONS OF THE EXPLORATIONS IN RELATION TO
THE SITE. THIS DRAWING IS NOT A LAND SURVEY.
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GENERAL NOTES:

1. BASE MAP DEVELOPED FROM A PLAN TITLED, "OVERALL YARD PIPING
PLAN", SHEET C-140, DATED MAY 2023, PREPARED BY HAZEN AND
SAWYER.

2. THE LOCATION OF HISTORICAL TEST BORINGS WERE APPROXIMATED
BASED ON OVERLAY OF REFERENCE DOCUMENTS. THE LOCATIONS
SHOWN SHOULD BE CONSIDERED ACCURATE ONLY TO THE DEGREE
IMPLIED BY THE METHOD USED. 

3. THE LOCATIONS OF THE 2022-2023 GZA EXPLORATIONS WERE
APPROXIMATELY DETERMINED BY LINE OF SIGHT AND/OR TAPE
MEASUREMENTS FROM EXISTING SITE FEATURES. THE LOCATIONS
SHOWN SHOULD BE CONSIDERED ACCURATE ONLY TO THE DEGREE
IMPLIED BY THE METHOD USED.  COORDINATES ARE IN MA STATE
PLANE US SURVEY FEET, AND WERE ESTIMATED BASED ON OVERLAY
OF AERIAL IMAGERY.

4. THE PURPOSE OF THIS DRAWING IS TO LOCATE, DESCRIBE, AND
REPRESENT THE LOCATIONS OF THE EXPLORATIONS IN RELATION TO
THE SITE. THIS DRAWING IS NOT A LAND SURVEY.
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GENERAL NOTES: 

1. BASE MAP DEVELOPED FROM A PLAN TITLED, "DEWATERING
BUILDING STRUCTURAL SECTIONS-SHEET 1," DRAWING NO. S-3701,
DATED MAY 2023,  60% SUBMISSION PREPARED BY HAZEN AND
SAWYER.  

2. ELEVATIONS PRESENTED REFERENCE THE SPRINGFIELD NEW CITY
BASE  (SNCB). 
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GENERAL NOTES: 

1. BASE MAP DEVELOPED FROM A PLAN TITLED, "WASTE WASHWATER
AND CENTRATE TANK  STRUCTURAL SECTIONS-SHEET 1," DRAWING NO.
S-4701  DATED MAY 2023, 60% SUBMISSION PREPARED BY HAZEN AND
SAWYER.  

2. ELEVATIONS PRESENTED REFERENCE THE SPRINGFIELD NEW CITY
BASE (SNCB). 
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GENERAL NOTES: 

1. BASE MAP DEVELOPED FROM A PLAN TITLED, "WATER TREATMENT
BUILDING  STRUCTURAL SECTIONS - PROCESS AREA SHEET 4,"
DRAWING NO. S-2704  DATED MAY 2023, 60% SUBMISSION PREPARED BY
HAZEN AND SAWYER.  

2. ELEVATIONS PRESENTED REFERENCE THE SPRINGFIELD NEW CITY
BASE DATUM (SNCB). 
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GENERAL NOTES: 

1. BASE MAP DEVELOPED FROM A PLANS TITLED, "RAW WATER
TRANSMISSION MAIN PLAN AND PROFILE - SHEET 2 AND SHEET 3,
DRAWING NOS. C-242  AND C-243, DATED MAY 2023, 60% SUBMISSION
PREPARED BY HAZEN AND SAWYER.  

2. ELEVATIONS PRESENTED REFERENCE THE SPRINGFIELD NEW CITY
BASE DATUM (SNCB). 
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EXISTING
SLOW SAND

FILTER
NO. 12

0

VERTICAL SCALE: 1"=4'

04 42

HORIZONTAL SCALE: 1" = 40'

40 20 40'

HORIZONTAL
VERTICAL SCALE:1" = 4'

SCALE: 1" = 40'
PROFILE - 60" RAW WATER TM

EXISTING
SLOW SAND

FILTER
NO. 14

EX 1.25" DW

EX 6" WW

EX ELEC
CONDUIT, TYP

EX ELEC DUCT BANK

EX 24" VC DRAIN

LIMIT OF DISTURBANCE

COOKS BROOK
SEE NOTE 3

PROPOSED ELEC DUCT
BANK BY OTHERS

ABANDONED 6" WATER

SE
E 

N
O

TE
S

1 
AN

D
 2

NOTES

1. FROM STA 8+00 TO 19+69 ON THE 60" RW AND
STA 0+60 TO STA 12+73 ON THE 72" RW, USE
CONTROLLED DENSITY BACKFILL IN THE TRENCH.

2. SEE SECTION ON DRAWING C-242.

3. COOKS BROOK TO BE BYPASSED DURING
CONSTRUCTION OF THE 60" RAW WATER
TRANSMISSION MAIN.

ARV VALVE VAULT
SEE DETAIL, DWG C-313

B21-4

LEGEND

Existing Test
Boring Location

Existing Test 
Probe Location 
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GZAGeoEnvironmental, Inc.

Engineers and Scientists

www.gza.com
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05.0046609.08
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1. BASE MAP DEVELOPED FROM A PDF DRAWING
TITLED "RAW WATER TRANSMISSION MAIN PLAN
AND PROFILE - SHEET 1", PREPARED BY HAZEN
AND SAWYER, DATED SEPTEMBER, 2023.

2. THE LOCATION AND ELEVATIONS OF TESTS
BORINGS WERE APPROXIMATELY DETERMINED
USING "LINE-OF-SIGHT" AND TAPE
MEASUREMENTS FROM EXISTING SITE FEATURES
AND SHOULD BE CONSIDERED ACCURATE ONLY
TO THE DEGREE IMPLIED BY THE METHOD USED.
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APPROXIMATE LOCATION OF TEST BORING
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APPROXIMATE LOCATION OF TEST PROBE
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GEOTECHNICAL LIMITATIONS
01.0173813.00

Page | 1
October 2018

ctive by Design
USE OF REPORT

1. GZA GeoEnvironmental, Inc. (GZA) prepared this report on behalf of, and for the exclusive use of our Client for the stated
purpose(s) and location(s) identified in the Proposal for Services and/or Report. Use of this report, in whole or in part, at
other locations, or for other purposes, may lead to inappropriate conclusions; and we do not accept any responsibility for
the consequences of such use(s). Further, reliance by any party not expressly identified in the contract documents, for any
use, without our prior written permission, shall be at that party’s sole risk, and without any liability to GZA.

STANDARD OF CARE

2. GZA’s findings and conclusions are based on the work conducted as part of the Scope of Services set forth in Proposal for
Services and/or Report, and reflect our professional judgment. These findings and conclusions must be considered
not as scientific or engineering certainties, but rather as our professional opinions concerning the limited data
gathered during the course of our work. If conditions other than those described in this report are found at the subject
location(s), or the design has been altered in any way, GZA shall be so notified and afforded the opportunity to revise
the report,as appropriate, to reflect the unanticipated changed conditions .

3. GZA’s services were performed using the degree of skill and care ordinarily exercised by qualified professionals
performing the same type of services, at the same time, under similar conditions, at the same or a similar property.
No warranty, expressed or implied, is made.

4. In conducting our work, GZA relied upon certain information made available by public agencies, Client and/or others.
GZA did not attempt to independently verify the accuracy or completeness of that information. Inconsistencies in this
information which we have noted, if any, are discussed in the Report.

SUBSURFACE CONDITIONS

5. The generalized soil profile(s) provided in our Report are based on widely-spaced subsurface explorations and are
intended only to convey trends in subsurface conditions. The boundaries between strata are approximate and idealized,
and were based on our assessment of subsurface conditions. The composition of strata, and the transitions between
strata, may be more variable and more complex than indicated. For more specific information on soil conditions at a
specific location refer to the exploration logs. The nature and extent of variations between these explorations may
not become evident until further exploration or construction. If variations or other latent conditions then become
evident, it will be necessary to reevaluate the conclusions and recommendations of this report.

6. In preparing this report, GZA relied on certain information provided by the Client, state and local officials, and other
parties referenced therein which were made available to GZA at the time of our evaluation. GZA did not attempt to
independently verify the accuracy or completeness of all information reviewed or received during the course of this
evaluation.

7. Water level readings have been made in test holes (as described in this Report) at the specified times and under the
stated conditions. These data have been reviewed and interpretations have been made in this Report. Fluctuations
in the level of the groundwater however occur due to temporal or spatial variations in areal recharge rates, soil
heterogeneities, the presence of subsurface utilities, and/or natural or artificially induced perturbations. The water
table encountered in the course of the work may differ from that indicated in the Report.

8. Recommendations for foundation drainage, waterproofing, and moisture control address the conventional geotechnical
engineering aspects of seepage control. These recommendations may not preclude an environment that allows the
infestation of mold or other biological pollutants.
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GEOTECHNICAL LIMITATIONS
01.0173813.00

Page | 2
October 2018

ctive by DesignCOMPLIANCE WITH CODES AND REGULATIONS

9. We used reasonable care in identifying and interpreting applicable codes and regulations. These codes and regulations
are subject to various, and possibly contradictory, interpretations. Compliance with codes and regulations by other
parties is beyond our control.

COST ESTIMATES

10. Unless otherwise stated, our cost estimates are only for comparative and general planning purposes. These estimates
may involve approximate quantity evaluations. Note that these quantity estimates are not intended to be sufficiently
accurate to develop construction bids, or to predict the actual cost of work addressed in this Report. Further, since we
have no control over either when the work will take place or the labor and material costs required to plan and execute
the anticipated work, our cost estimates were made by relying on our experience, the experience of others, and other
sources of readily available information. Actual costs may vary over time and could be significantly more, or less, than
stated in the Report.

SCREENING AND ANALYTICAL TESTING

11. We collected environmental samples at the locations identified in the Report. These samples were analyzed for the
specific parameters identified in the report. Additional constituents, for which analyses were not conducted, may be
present in soil, groundwater, surface water, sediment and/or air. Future Site activities and uses may result in a
requirement for additional testing.

12. Our interpretation of field screening and laboratory data is presented in the Report. Unless otherwise noted, we relied
upon the laboratory’s QA/QC program to validate these data.

13. Variations in the types and concentrations of contaminants observed at a given location or time may occur due to release
mechanisms, disposal practices, changes in flow paths, and/or the influence of various physical, chemical, biological or
radiological processes. Subsequently observed concentrations may be other than indicated in the Report.

ADDITIONAL SERVICES

14. GZA recommends that we be retained to provide services during any future: site observations, design, implementation
activities, construction and/or property development/redevelopment. This will allow us the opportunity to: i) observe
conditions and compliance with our design concepts and opinions; ii) allow for changes in the event that conditions
are other than anticipated; iii) provide modifications to our design; and iv) assess the consequences of changes in
technologies and/or regulations.
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APPENDIX B 

PREVIOUS TEST BORING LOGS 
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Vacuum to 5 ft

%G=40.5 %S=47.1
%F=12.4

Change into drive
and wash @ 8 ft

%G=33.5 %S=57.9
%F=8.6

%G=40.8 %S=44.7
%F=14.5
RQD=0,
Recovery=23%

24/20

24/12

24/11

14/8

58/14

SS-1

SS-2

SS-3

SS-4

RC-1

5
to
7

10
to
12

15
to
17

20
to

21.17
21.17

to
26

26-55-
21-55

22-23-
20-27

12-13-
9-13

18-36-
50/2"

6" Asphalt Pavement
Gray, Poorly graded SAND with silt (SP-SM), fine
to medium grained sand, few fine grained gravel,
few fines, moist

Light grayish brown, Silty SAND with Gravel
(SM), fine to coarse grained sand, some fine to
coarse grained gravel, little fines, moist

Gray, Silty SAND with Gravel (SM), fine to coarse
grained sand, little fine to coarse grained gravel,
little fines, wet

Dark brown, Poorly graded SAND with Silt and
Gravel (SP-SM), fine to coarse grained sand,
some fine grained gravel, few fines, wet

Dark gray, Silty SAND with Gravel (SM), fine to
coarse grained sand, some fine to coarse
grained gravel, little fines, wet
Sample contains gray shiny rock pieces
Top 4": Light gray, coarse grained
Quartize/Schist, contains shiny grains (probably
mica)
Bottom 10": Dark gray, Schist

Sv = Pocket Torvane Shear StrengthOD = Outside Diameter
Pen. = Penetration Length
Rec. = Recovery Length

DATE START / END: 11/9/2019 - 11/10/2019 TOTAL DEPTH (FT): 35.0

RC = Rock Core
ABBREVIATIONS: ID = Inside Diameter

AUGER ID/OD: 3.25 in.

HAMMER TYPE: Automatic

FVS = Field Vane Shear

HAMMER WEIGHT (lbs): 140

mpf = Minute per Foot

Drilling Information

DRILLER: Kale Griffen

bpf = Blows per Foot

RQD = Rock Quality Designation
PID = Photoionization Detector

Qp = Pocket Penetrometer Strength

EQUIPMENT: Mobile B-53

WOH = Weight of Hammer

HAMMER DROP (inch): 30

WOR = Weight of Rods

NA, NM = Not Applicable, Not Measured
Fv = Field Vane Shear Strength

LOGGED BY: P. Jarast

EXPLORATION TYPE/METHOD: Hollow Stem Augers/ Drive & Wash

GENERAL NOTES: Boring backfilled with cuttings upon completion

ST = Undisturbed Tube Sample

WATER LEVEL DEPTHS (ft): Not Measured

CBR = California Bearing Ratio

CONTRACTOR: Seaboard Drilling

CORE INFORMATION:CASING ID/OD: 4 in OD Casing

SS = Sample

SAMPLE INFORMATION

AECOM PROJECT NUMBER: 60618221

Stratification lines represent approximate
boundary between soil types, transitions may be
gradual. Water level readings have been made
at times and under conditions stated.
Fluctuations of groundwater may occur due to
other factors than those present at the time
measurements were made.

RemarksPen./
Rec.
(in)

Sample
No. T

yp
e

G
R

A
P

H
IC

 L
O

G

Elev.
(ft)

465

460

455

450

445

Depth
(ft)

5

10

15

20

Depth
(ft)

LOGGED BY (Consultant): AECOM
PROJECT NAME: Clearwell and Backwash Pump Station Replacement

H20
Depth

Blows
Count

or
RQD

Sample
Description &
Classification

Casing
Pen.
(bpf)

or
Core
Rate
(mpf)

Field/
Laboratory

Test
Data

CITY/STATE: Westfield, MA

HORIZONTAL DATUM: NAD 83
VERTICAL DATUM: City of Springfield Datum

OFFSET:

GROUND SURFACE ELEV. (FT): 468.9GROUND SURFACE ELEV. (FT): 468.9GROUND SURFACE ELEV. (FT): 468.9
B19-01

EASTING: 294,111.26

ESTIMATED/SURVEYED?:

NORTHING: 2,870,260.72
Exploration Location

PAGE 1 of 2LOCATION: 1515 Granville Road, Westfield, MA

INCLINATION FROM VERTICAL: 0 degree
STATION:

GEOLOGIC LOG
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RQD= 69%,
Recovery=27%

24/14

58/16

SS-5

RC-2

26
to
28

30
to

34.83

8-11-
43-89

Light gray, Highly weathered Rock, hard to take
out from spoon but can be crumbled by finger
pressure into soil (Poorly graded SAND (SP), fine
to coarse grained sand, few fine to coarse
grained gravel, contains some shiny grains
(grains are similar to RC-1 top of core white rock
piece)

Light gray, Schist/Quartize, similar to RC-1 top
with finer grains

 End of Boring at 35 feet

SAMPLE INFORMATION

AECOM PROJECT NUMBER: 60618221

Stratification lines represent approximate
boundary between soil types, transitions may be
gradual. Water level readings have been made
at times and under conditions stated.
Fluctuations of groundwater may occur due to
other factors than those present at the time
measurements were made.

RemarksPen./
Rec.
(in)

Sample
No. T

yp
e

G
R

A
P

H
IC

 L
O

G

Elev.
(ft)

440

435

430

425

420

415

Depth
(ft)

30

35

40

45

50

55

Depth
(ft)

LOGGED BY (Consultant): AECOM
PROJECT NAME: Clearwell and Backwash Pump Station Replacement

H20
Depth

Blows
Count

or
RQD

Sample
Description &
Classification

Casing
Pen.
(bpf)

or
Core
Rate
(mpf)

Field/
Laboratory

Test
Data

CITY/STATE: Westfield, MA

HORIZONTAL DATUM: NAD 83
VERTICAL DATUM: City of Springfield Datum

OFFSET:

GROUND SURFACE ELEV. (FT): 468.9GROUND SURFACE ELEV. (FT): 468.9GROUND SURFACE ELEV. (FT): 468.9
B19-01

EASTING: 294,111.26

ESTIMATED/SURVEYED?:

NORTHING: 2,870,260.72
Exploration Location

PAGE 2 of 2LOCATION: 1515 Granville Road, Westfield, MA

INCLINATION FROM VERTICAL: 0 degree
STATION:

GEOLOGIC LOG
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Vacuum to 5 ft on
11/09/2019. Boring
was filled with wash
out material to 1.5ft
deep so the first
sample was taken
from 7 ft to 9 ft to
avoid poor quality
sample.

Grinding through
cobbles from 7.5 ft
to 8.5 ft
%G=12 %S=54.2
%F=33.8

Grinding through
cobbles and
gravelly sand from
12 ft to 14 ft

%G=16.7 %S=73.7
%F=9.6

7/16

24/18

24/12

24/8

SS-1

SS-2

SS-3

SS-4

7
to

7.58

10
to
12

15
to
17

20
to
22

33-
50/1"

16-27-
17-16

9-18-
22-28

13-10-
10-11

6" Asphalt pavement
Gray, Poorly graded SAND with Silt and Gravel
(SP-SM), fine to coarse grained sand (mostly fine
to medium grained), few fines, little fine grained
gravel, moist

Dark grayish brown, Silty SAND (SM), fine to
coarse grained sand (mostly fine grained), some
fines, few fine grained gravel, wet

Top 3": white and gray, Cobble pieces
Bottom 15": Brown, Poorly graded SAND with Silt
and Gravel (SP-SM), fine to coarse grained sand,
few fines, few fine grained gravel, wet

Brown, Poorly graded SAND with Silt and Gravel
(SP-SM), fine to coarse grained sand (mostly fine
to medium grained), few fines, little fine grained
gravel, wet

Dark gray, Well graded SAND with Silt and
Gravel (SW-SM), fine to coarse grained sand
(mostly fine to medium grained), little fine grained
gravel, few fines, wet
It looks like a highly weathered rock, not easy to
take out from spoon but can be crumbled by
finger pressure in to soil, contains shiny grains)

Sv = Pocket Torvane Shear StrengthOD = Outside Diameter
Pen. = Penetration Length
Rec. = Recovery Length

DATE START / END: 11/9/2019 - 11/11/2019 TOTAL DEPTH (FT): 41.0

RC = Rock Core
ABBREVIATIONS: ID = Inside Diameter

AUGER ID/OD: 3.25 in.

HAMMER TYPE: Automatic

FVS = Field Vane Shear

HAMMER WEIGHT (lbs): 140

mpf = Minute per Foot

Drilling Information

DRILLER: Kale Griffen

bpf = Blows per Foot

RQD = Rock Quality Designation
PID = Photoionization Detector

Qp = Pocket Penetrometer Strength

EQUIPMENT: Mobile B-53

WOH = Weight of Hammer

HAMMER DROP (inch): 30

WOR = Weight of Rods

NA, NM = Not Applicable, Not Measured
Fv = Field Vane Shear Strength

LOGGED BY: P. Jarast

EXPLORATION TYPE/METHOD: Drive and Wash

GENERAL NOTES: Boring backfilled with cuttings upon completion

ST = Undisturbed Tube Sample

WATER LEVEL DEPTHS (ft): Not Measured

CBR = California Bearing Ratio

CONTRACTOR: Seaboard Drilling

CORE INFORMATION:CASING ID/OD: 4 in OD Casing

SS = Sample

SAMPLE INFORMATION

AECOM PROJECT NUMBER: 60618221

Stratification lines represent approximate
boundary between soil types, transitions may be
gradual. Water level readings have been made
at times and under conditions stated.
Fluctuations of groundwater may occur due to
other factors than those present at the time
measurements were made.

RemarksPen./
Rec.
(in)

Sample
No. T

yp
e

G
R

A
P

H
IC

 L
O

G

Elev.
(ft)

470

465

460

455

450

Depth
(ft)

5

10

15

20

Depth
(ft)

LOGGED BY (Consultant): AECOM
PROJECT NAME: Clearwell and Backwash Pump Station Replacement

H20
Depth

Blows
Count

or
RQD

Sample
Description &
Classification

Casing
Pen.
(bpf)

or
Core
Rate
(mpf)

Field/
Laboratory

Test
Data

CITY/STATE: Westfield, MA

HORIZONTAL DATUM: NAD 83
VERTICAL DATUM: City of Springfield Datum

OFFSET:

GROUND SURFACE ELEV. (FT): 473.0GROUND SURFACE ELEV. (FT): 473.0GROUND SURFACE ELEV. (FT): 473.0
B19-02

EASTING: 294,053.71

ESTIMATED/SURVEYED?:

NORTHING: 2,870,251
Exploration Location

PAGE 1 of 2LOCATION: 1515 Granville Road, Westfield, MA

INCLINATION FROM VERTICAL: 0 degree
STATION:

GEOLOGIC LOG
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%G=30.1 %S=54.7
%F=15.2

Recovery=0%

24/12

22/8

60/0

11/10

SS-5

SS-6

RC-1

SS-7

25
to
27

30
to

31.83

35
to
40

40
to

40.92

53-47-
42-47

35-56-
69-
50/4"

52-
100/5"

Brown, Silty SAND with Gravel (SM), fine to
coarse grained sand, some fine to coarse
grained gravel, little fines, wet
Sample contains shiny grains

Brown, Highly Weathered Rock, hard to take out
from spoon but can be crumbled by finger
pressure into soil (Poorly graded SAND, few fine
grained gravel, trace fines), wet

No recovery for rock core

Similar to SS-6, Highly Weathered Rock, hard to
take out from spoon but can be crumbled into soil
(Poorly graded SAND with Gravel (SP), fine to
coarse grained sand, little fine grained gravel)
Sample contains shiny grains.
2" of coarse gravel and white rock pieces at the
bottom of spoon
 End of Boring at 41 feet

SAMPLE INFORMATION

AECOM PROJECT NUMBER: 60618221

Stratification lines represent approximate
boundary between soil types, transitions may be
gradual. Water level readings have been made
at times and under conditions stated.
Fluctuations of groundwater may occur due to
other factors than those present at the time
measurements were made.

RemarksPen./
Rec.
(in)

Sample
No. T

yp
e

G
R

A
P

H
IC

 L
O

G

Elev.
(ft)

445

440

435

430

425

420

Depth
(ft)

30

35

40

45

50

55

Depth
(ft)

LOGGED BY (Consultant): AECOM
PROJECT NAME: Clearwell and Backwash Pump Station Replacement

H20
Depth

Blows
Count

or
RQD

Sample
Description &
Classification

Casing
Pen.
(bpf)

or
Core
Rate
(mpf)

Field/
Laboratory

Test
Data

CITY/STATE: Westfield, MA

HORIZONTAL DATUM: NAD 83
VERTICAL DATUM: City of Springfield Datum

OFFSET:

GROUND SURFACE ELEV. (FT): 473.0GROUND SURFACE ELEV. (FT): 473.0GROUND SURFACE ELEV. (FT): 473.0
B19-02

EASTING: 294,053.71

ESTIMATED/SURVEYED?:

NORTHING: 2,870,251
Exploration Location

PAGE 2 of 2LOCATION: 1515 Granville Road, Westfield, MA

INCLINATION FROM VERTICAL: 0 degree
STATION:

GEOLOGIC LOG
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%G=35.6 %S=49.2
%F=15.2

%G=3.4 %S=48.5
%F=48.1

%G=0.4 %S=57.1
%F=42.5

24/8

24/8

24/18

24/14

24/10

SS-1

SS-2

SS-3

SS-4

SS-5

0
to
2

5
to
7

10
to
12

15
to
17

20
to
22

2-3-4-5

14-11-
8-8

4-6-4-6

15-18-
18-20

14-17-
19-15

3" Topsoil, frozen
Brown, Poorly graded SAND with Silt and Gravel
(SP-SM), fine to coarse grained sand, few fines,
few fine to coarse grained gravel, wet

Dark brown, Silty SAND with Gravel (SM), fine to
coarse grained sand, some fine to coarse
grained gravel, little fines, more gravel at top of
the sample, wet

Dark gray, Silty SAND (SM), fine to coarse
grained sand (mostly fine to medium grained),
some fines, trace fine grained gravel, wet

Olive brown, Silty SAND (SM), fine to coarse
grained sand (mostly fine to medium grained),
some fines, trace fine grained gravel, wet

Brown, poorly graded SAND with Silt and Gravel
(SP-SM), fine to medium grained sand, few fines,
little fine grained gravel, wet

Sv = Pocket Torvane Shear StrengthOD = Outside Diameter
Pen. = Penetration Length
Rec. = Recovery Length

DATE START / END: 11/12/2019 - 11/12/2019 TOTAL DEPTH (FT): 35.3

RC = Rock Core
ABBREVIATIONS: ID = Inside Diameter

AUGER ID/OD: 3.25 in.

HAMMER TYPE: Automatic

FVS = Field Vane Shear

HAMMER WEIGHT (lbs): 140

mpf = Minute per Foot

Drilling Information

DRILLER: Kale Griffen

bpf = Blows per Foot

RQD = Rock Quality Designation
PID = Photoionization Detector

Qp = Pocket Penetrometer Strength

EQUIPMENT: Mobile B-53

WOH = Weight of Hammer

HAMMER DROP (inch): 30

WOR = Weight of Rods

NA, NM = Not Applicable, Not Measured
Fv = Field Vane Shear Strength

LOGGED BY: P. Jarast

EXPLORATION TYPE/METHOD: Drive and Wash

GENERAL NOTES: Boring backfilled with cuttings upon completion

ST = Undisturbed Tube Sample

WATER LEVEL DEPTHS (ft): Not Measured

CBR = California Bearing Ratio

CONTRACTOR: Seaboard Drilling

CORE INFORMATION:CASING ID/OD: 4 in OD Casing

SS = Sample

SAMPLE INFORMATION

AECOM PROJECT NUMBER: 60618221

Stratification lines represent approximate
boundary between soil types, transitions may be
gradual. Water level readings have been made
at times and under conditions stated.
Fluctuations of groundwater may occur due to
other factors than those present at the time
measurements were made.

RemarksPen./
Rec.
(in)

Sample
No. T

yp
e

G
R

A
P

H
IC

 L
O

G

Elev.
(ft)

465

460

455

450

445

Depth
(ft)

5

10

15

20

Depth
(ft)

LOGGED BY (Consultant): AECOM
PROJECT NAME: Clearwell and Backwash Pump Station Replacement

H20
Depth

Blows
Count

or
RQD

Sample
Description &
Classification

Casing
Pen.
(bpf)

or
Core
Rate
(mpf)

Field/
Laboratory

Test
Data

CITY/STATE: Westfield, MA

HORIZONTAL DATUM: NAD 83
VERTICAL DATUM: City of Springfield Datum

OFFSET:

GROUND SURFACE ELEV. (FT): 469.5GROUND SURFACE ELEV. (FT): 469.5GROUND SURFACE ELEV. (FT): 469.5
B19-03

EASTING: 294,187.71

ESTIMATED/SURVEYED?:

NORTHING: 2,870,585.42
Exploration Location

PAGE 1 of 2LOCATION: 1515 Granville Road, Westfield, MA

INCLINATION FROM VERTICAL: 0 degree
STATION:

GEOLOGIC LOG
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RQD=0%,
Recovery= 18%

60

17/6

3

RC-1

SS-6

SS-7

25
to
30

30
to

31.42

35
to

35.25

24-43-
50/5"

50/3"

Light gray, Schist/Quartize, contains shiny grains

Gray, Highly Weathered Rock, hard to take out
from spoon but can be crumbled by finger
pressure into soil (Poorly graded SAND (SP), fine
to coarse grained sand, few fine grained gravel,
contains shiny grains, wet

Similar to SS-6,  little fine grained gravel
 End of Boring at 35.25 feet

SAMPLE INFORMATION

AECOM PROJECT NUMBER: 60618221

Stratification lines represent approximate
boundary between soil types, transitions may be
gradual. Water level readings have been made
at times and under conditions stated.
Fluctuations of groundwater may occur due to
other factors than those present at the time
measurements were made.

RemarksPen./
Rec.
(in)

Sample
No. T

yp
e

G
R

A
P

H
IC

 L
O

G

Elev.
(ft)

440

435

430

425

420

415

Depth
(ft)

30

35

40

45

50

55

Depth
(ft)

LOGGED BY (Consultant): AECOM
PROJECT NAME: Clearwell and Backwash Pump Station Replacement

H20
Depth

Blows
Count

or
RQD

Sample
Description &
Classification

Casing
Pen.
(bpf)

or
Core
Rate
(mpf)

Field/
Laboratory

Test
Data

CITY/STATE: Westfield, MA

HORIZONTAL DATUM: NAD 83
VERTICAL DATUM: City of Springfield Datum

OFFSET:

GROUND SURFACE ELEV. (FT): 469.5GROUND SURFACE ELEV. (FT): 469.5GROUND SURFACE ELEV. (FT): 469.5
B19-03

EASTING: 294,187.71

ESTIMATED/SURVEYED?:

NORTHING: 2,870,585.42
Exploration Location

PAGE 2 of 2LOCATION: 1515 Granville Road, Westfield, MA

INCLINATION FROM VERTICAL: 0 degree
STATION:

GEOLOGIC LOG
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Vacuum to 5 ft

%G=2.9 %S=78.6
%F=18.5

24/18

24/15

24/18

SS-1

SS-2

SS-3

5
to
7

10
to
12

15
to
17

8-13-
12-14

14-19-
17-13

17-31-
30-18

6" Asphalt pavement
Dark gray to black, Poorly graded SAND with Silt
(SP-SM), fine to coarse grained sand, few fines,
few fine grained gravel, few asphalt material,
moist [FILL]

Dark grayish brown, Silty SAND (SM), fine to
coarse grained sand (mostly fine grained), little
fines, trace fine grained gravel, moist [FILL]

Brow, Poorly graded SAND with Gravel (SP),
medium to coarse grained sand, some fine to
coarse grained gravel, gravel size rock pieces
(white and light gray), moist [FILL]

Top 12": Black, Poorly graded SAND with Gravel
(SP), fine to coarse grained sand, little fine
grained gravel, some black asphalt binder and
reddish iron-staining material, moist [FILL]
Bottom 6": Brown, Silty SAND with Gravel (SM),
fine to coarse grained sand, little fines, little fine
grained gravel, wet
 End of Boring at 17 feet

Sv = Pocket Torvane Shear StrengthOD = Outside Diameter
Pen. = Penetration Length
Rec. = Recovery Length

DATE START / END: 11/9/2019 - 11/9/2019 TOTAL DEPTH (FT): 17.0

RC = Rock Core
ABBREVIATIONS: ID = Inside Diameter

AUGER ID/OD: 3.25 in.

HAMMER TYPE: Automatic

FVS = Field Vane Shear

HAMMER WEIGHT (lbs): 140

mpf = Minute per Foot

Drilling Information

DRILLER: Kale Griffen

bpf = Blows per Foot

RQD = Rock Quality Designation
PID = Photoionization Detector

Qp = Pocket Penetrometer Strength

EQUIPMENT: Mobile B-53

WOH = Weight of Hammer

HAMMER DROP (inch): 30

WOR = Weight of Rods

NA, NM = Not Applicable, Not Measured
Fv = Field Vane Shear Strength

LOGGED BY: P. Jarast

EXPLORATION TYPE/METHOD: Hollow Stem Augers

GENERAL NOTES: Boring backfilled with cuttings upon completion

ST = Undisturbed Tube Sample

WATER LEVEL DEPTHS (ft): 16

CBR = California Bearing Ratio

CONTRACTOR: Seaboard Drilling

CORE INFORMATION:CASING ID/OD: N/A

SS = Sample

SAMPLE INFORMATION

AECOM PROJECT NUMBER: 60618221

Stratification lines represent approximate
boundary between soil types, transitions may be
gradual. Water level readings have been made
at times and under conditions stated.
Fluctuations of groundwater may occur due to
other factors than those present at the time
measurements were made.

RemarksPen./
Rec.
(in)

Sample
No. T

yp
e

G
R

A
P

H
IC

 L
O

G

Elev.
(ft)

460

455

450

445

440

Depth
(ft)

5

10

15

20

Depth
(ft)

LOGGED BY (Consultant): AECOM
PROJECT NAME: Clearwell and Backwash Pump Station Replacement

H20
Depth

Blows
Count

or
RQD

Sample
Description &
Classification

Casing
Pen.
(bpf)

or
Core
Rate
(mpf)

Field/
Laboratory

Test
Data

CITY/STATE: Westfield, MA

HORIZONTAL DATUM: NAD 83
VERTICAL DATUM: City of Springfield Datum

OFFSET:

GROUND SURFACE ELEV. (FT): 463.8GROUND SURFACE ELEV. (FT): 463.8GROUND SURFACE ELEV. (FT): 463.8
B19-04

EASTING: 294,361.64

ESTIMATED/SURVEYED?:

NORTHING: 2,870,203.22
Exploration Location

PAGE 1 of 1LOCATION: 1515 Granville Road, Westfield, MA

INCLINATION FROM VERTICAL: 0 degree
STATION:

GEOLOGIC LOG
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Grinding through
cobbles from 2 ft to
4 ft

%G=18.6 %S=69.9
%F=11.5

%G=47.5 %S=43.1
%F=9.4
Auger refusal @
12.5 ft

24

24

24

6

SS-1

SS-2

SS-3

SS-4

0
to
2

5
to
7

10
to
12

12
to

12.5

8-7-10-
8

3-2-2-2

3-3-7-8

82/6"

Top 3" TOPSOIL
Middle 3": White and Gray, rock pieces (shiny
aggregates)
Bottom 8": Brown, Poorly graded SAND with Silt
and Gravel (SP-SM), fine to coarse grained sand,
little fine to coarse grained gravel, few fines,
moist

Dark brown, Well graded SAND with Silt and
Gravel (SW-SM), fine to coarse grained sand,
little fine to coarse grained gravel,  few fines,
moist

Dark gray, Poorly graded Gravel with Silt and
Sand (GP-GM), fine to coarse grained gravel,
some fine to coarse grained sand, few fines, wet

Gray, Poorly graded Gravel with Silt and Sand
(GP-GM), fine to coarse grained Gravel, little fine
to coarse grained sand, few fines, wet
 End of Boring at 12.5 feet

Sv = Pocket Torvane Shear StrengthOD = Outside Diameter
Pen. = Penetration Length
Rec. = Recovery Length

DATE START / END: 11/11/2019 - 11/11/2019 TOTAL DEPTH (FT): 12.5

RC = Rock Core
ABBREVIATIONS: ID = Inside Diameter

AUGER ID/OD: 3.25 in.

HAMMER TYPE: Automatic

FVS = Field Vane Shear

HAMMER WEIGHT (lbs): 140

mpf = Minute per Foot

Drilling Information

DRILLER: Kale Griffen

bpf = Blows per Foot

RQD = Rock Quality Designation
PID = Photoionization Detector

Qp = Pocket Penetrometer Strength

EQUIPMENT: Mobile B-53

WOH = Weight of Hammer

HAMMER DROP (inch): 30

WOR = Weight of Rods

NA, NM = Not Applicable, Not Measured
Fv = Field Vane Shear Strength

LOGGED BY: P. Jarast

EXPLORATION TYPE/METHOD: Hollow Stem Augers

GENERAL NOTES: Boring backfilled with cuttings upon completion

ST = Undisturbed Tube Sample

WATER LEVEL DEPTHS (ft): 10

CBR = California Bearing Ratio

CONTRACTOR: Seaboard Drilling

CORE INFORMATION:CASING ID/OD: N/A

SS = Sample

SAMPLE INFORMATION

AECOM PROJECT NUMBER: 60618221

Stratification lines represent approximate
boundary between soil types, transitions may be
gradual. Water level readings have been made
at times and under conditions stated.
Fluctuations of groundwater may occur due to
other factors than those present at the time
measurements were made.

RemarksPen./
Rec.
(in)

Sample
No. T

yp
e

G
R

A
P

H
IC

 L
O

G

Elev.
(ft)

450

445

440

435

430

Depth
(ft)

5

10

15

20

Depth
(ft)

LOGGED BY (Consultant): AECOM
PROJECT NAME: Clearwell and Backwash Pump Station Replacement

H20
Depth

Blows
Count

or
RQD

Sample
Description &
Classification

Casing
Pen.
(bpf)

or
Core
Rate
(mpf)

Field/
Laboratory

Test
Data

CITY/STATE: Westfield, MA

HORIZONTAL DATUM: NAD 83
VERTICAL DATUM: City of Springfield Datum

OFFSET:

GROUND SURFACE ELEV. (FT): 451.8GROUND SURFACE ELEV. (FT): 451.8GROUND SURFACE ELEV. (FT): 451.8
B19-05

EASTING: 294,718.26

ESTIMATED/SURVEYED?:

NORTHING: 2,870,724.84
Exploration Location

PAGE 1 of 1LOCATION: 1515 Granville Road, Westfield, MA

INCLINATION FROM VERTICAL: 0 degree
STATION:

GEOLOGIC LOG
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Vacuum to 5 ft

%G=19.2 %S=62.1
%18.7

24/8

24/19

24/3

SS-1

SS-2

SS-3

5
to
7

10
to
12

15
to
17

2-2-3-3

11-15-
18-17

5-7-13-
17

6" Asphalt pavement
Gray, Poorly graded SAND with Silt and Gravel
(SP-SM), fine to medium grained sand, little fine
grained gravel, few fines, moist

Dark brown, Silty SAND with Gravel (SM), fine to
coarse grained sand, little fines, little fine grained
gravel, moist

Poorly graded SAND with Silt (SP-SM), fine to
medium grained sand, few fines, trace fine
grained gravel, moist

Brown, Poorly graded SAND with Silt and Gravel
(SP-SM), medium to coarse grained sand, little
fine grained gravel, few fines, wet

 End of Boring at 17 feet

Sv = Pocket Torvane Shear StrengthOD = Outside Diameter
Pen. = Penetration Length
Rec. = Recovery Length

DATE START / END: 11/9/2019 - 11/9/2019 TOTAL DEPTH (FT): 17.0

RC = Rock Core
ABBREVIATIONS: ID = Inside Diameter

AUGER ID/OD: 3.25 in

HAMMER TYPE: Automatic

FVS = Field Vane Shear

HAMMER WEIGHT (lbs): 140

mpf = Minute per Foot

Drilling Information

DRILLER: Kale Griffen

bpf = Blows per Foot

RQD = Rock Quality Designation
PID = Photoionization Detector

Qp = Pocket Penetrometer Strength

EQUIPMENT: Mobile B-53

WOH = Weight of Hammer

HAMMER DROP (inch): 30

WOR = Weight of Rods

NA, NM = Not Applicable, Not Measured
Fv = Field Vane Shear Strength

LOGGED BY: P. Jarast

EXPLORATION TYPE/METHOD: Hollow Stem Augers

GENERAL NOTES: Boring backfilled with cuttings upon completion

ST = Undisturbed Tube Sample

WATER LEVEL DEPTHS (ft): 15

CBR = California Bearing Ratio

CONTRACTOR: Seaboard Drilling

CORE INFORMATION:CASING ID/OD: N/A

SS = Sample

SAMPLE INFORMATION

AECOM PROJECT NUMBER: 60618221

Stratification lines represent approximate
boundary between soil types, transitions may be
gradual. Water level readings have been made
at times and under conditions stated.
Fluctuations of groundwater may occur due to
other factors than those present at the time
measurements were made.

RemarksPen./
Rec.
(in)

Sample
No. T

yp
e

G
R

A
P

H
IC

 L
O

G

Elev.
(ft)

465

460

455

450

445

Depth
(ft)

5

10

15

20

Depth
(ft)

LOGGED BY (Consultant): AECOM
PROJECT NAME: Clearwell and Backwash Pump Station Replacement

H20
Depth

Blows
Count

or
RQD

Sample
Description &
Classification

Casing
Pen.
(bpf)

or
Core
Rate
(mpf)

Field/
Laboratory

Test
Data

CITY/STATE: Westfield, MA

HORIZONTAL DATUM: NAD 83
VERTICAL DATUM: City of Springfield Datum

OFFSET:

GROUND SURFACE ELEV. (FT): 467.2GROUND SURFACE ELEV. (FT): 467.2GROUND SURFACE ELEV. (FT): 467.2
B19-06

EASTING: 294,137.33

ESTIMATED/SURVEYED?:

NORTHING: 2,870,256.5
Exploration Location

PAGE 1 of 1LOCATION: 1515 Granville Road, Westfield, MA

INCLINATION FROM VERTICAL: 0 degree
STATION:

GEOLOGIC LOG
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Boring No. B21-01

Page 1 of 2
Project: SWSC WPF Clearwell File No. S-2067-042

Location: 1515 Granville Rd, Westfield, MA Checked by: C. Haker
Client: C.H. Nickerson Co, Inc.

Drilling Co.: Martin Geoenvironmental Casing Sampler Groundwater Readings
Foreman: J. Martin Type HSA Split Spoon Date Time Depth Casing Sta. Time
T&B Rep.: R. Manson I.D./O.D. 4-1/4"/7-5/8" 1-3/8"/2" 5-Aug 1:30 18' - 0.5 hrs
Date Start: 08/05/21 End: 08/05/21 Hammer Wt. - 140#
Location See Exploration Location Plan Hammer Fall - 30"
GS. Elev. ±469 (CSD) Rig Make/Model Mobile B-53 w/ autohmmr

Depth Casing
Blows

Sample
No.

   Rec.(in)

Sample
Depth
(ft.)

Blows
Per 6"

PID
Reading
(ppm)

Sample Description General
Stratigraphy

N
o
t
e
s

Well Construction

(ft.) Per Ft.

S-1 0.5-1 GRAB - Brown, fine to coarse SAND, some Silt, little
Gravel, dry

0.2'  TOPSOIL 1

No Well Installed

Existing FILL

S-2 2-2.5 GRAB - Brown, fine to coarse SAND, some Gravel, little
Silt, trace roots, dry

S-3 4-4.5 GRAB - Brown, fine to coarse SAND, some Gravel, little
Silt, dry5

S-4 6-6.5 GRAB - Brown, fine to coarse SAND, some Gravel, little
Silt, dry 2

S-5 / 6 8-10 12-7 - Medium dense, brown, fine to coarse SAND,
some Gravel, little Silt, dry4-6

10
S-6 / 14 10-12 4-3 - Loose, brown, fine to coarse SAND, some Silt,

little Gravel, dry4-9 12'

SAND and
GRAVEL

9" Medium dense, brown, fine to coarse SAND
and GRAVEL, little Silt, moist, over
very stiff, brown, Clayey SILT, little fine to
coarse SAND, wet

15
S-7 / 14 15-17 15-10 - 15.8'

8-2 CLAYEY SILT
17'

S-8 / 10 17-19 4-2 - 4" Loose, brown, fine to coarse SAND, some
Clayey Silt, some Gravel, wet, over loose, gray,
fine to medium SAND, trace Silt, wet

SAND
3

3-9

19.5'

20

SAND and
GRAVEL

S-9 / 15 20-22 11-18 - Dense, brown, fine to coarse SAND and
GRAVEL, trace Silt, wet23-34

25
S-10 / 21 25-27 15-40 - Very dense, brown, fine to coarse SAND and

GRAVEL, trace Silt, wet34-36

28.5'

GLACIAL TILL30

Notes:
1. Borehole precleared to 8' via vacuum excavation. Samples S-1
through S-4 obtained using a hand auger.
2. Cobbles from 7-8'.
3. Groundwater estimated at 17.3' based on sample wetness.

TRACE (TR.)
LITTLE (LI.)
SOME (SO.)
AND

0 - <10%
10 - <20%
20 - <35%
35 - <50%

Proportions Used Density/Consistency

VERY LOOSE
LOOSE
MEDIUM DENSE
DENSE
VERY DENSE

0-4
4-10
10-30
30-50
>50

VERY SOFT
SOFT
MEDIUM
STIFF
VERY STIFF
HARD

<2
2-4
4-8
8-15
15-30
>30
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Boring No. B21-01

Page 2 of 2
Project: SWSC WPF Clearwell File No. S-2057-042

Location: 1515 Granville Rd, Westfield, MA Checked by: C. Haker
Client: C.H. Nickerson Co, Inc.

Depth Casing
Blows

Sample
No.

   Rec.(in)

Sample
Depth
(ft.)

Blows
Per 6"

PID
Reading
(ppm)

Sample Description General
Stratigraphy

N
o
t
e
s

Well Construction

(ft.) Per Ft.

S-11 / 24 30-32 33-39 - Very dense, brown, fine to coarse SAND, some
Silt, little Gravel, wet

GLACIAL TILL No Well Installed

64-87

35
S-12 / 22 35-37 54-62 - Very dense, brown, fine to medium SAND and

SILT, little Gravel, wet68-98

S-13 / 15 40-41.3 23-84 - Very dense, brown, fine to medium SAND and
SILT, wet

40
100/4" 4

End of Boring at 41.3'

45

50

55

60

65

Notes:
4. Borehole backfilled with cuttings at completion of drilling.
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Boring No. B21-02

Page 1 of 2
Project: SWSC WPF Clearwell File No. S-2067-042

Location: 1515 Granville Rd, Westfield, MA Checked by: C. Haker
Client: C.H. Nickerson Co, Inc.

Drilling Co.: Martin Geoenvironmental Casing Sampler Groundwater Readings
Foreman: J. Martin Type HSA Split Spoon Date Time Depth Casing Sta. Time
T&B Rep.: R. Manson/D. Gnatek I.D./O.D. 4-1/4"/7-5/8" 1-3/8"/2" 6-Aug 11:20 20.5' - 0.5 hrs
Date Start: 08/05/21 End: 08/06/21 Hammer Wt. - 140#
Location See Exploration Location Plan Hammer Fall - 30"
GS. Elev. ±476.5 (CSD) Rig Make/Model Mobile B-53 w/ autohmmr

Depth Casing
Blows

Sample
No.

   Rec.(in)

Sample
Depth
(ft.)

Blows
Per 6"

PID
Reading
(ppm)

Sample Description General
Stratigraphy

N
o
t
e
s

Well Construction

(ft.) Per Ft.

S-1 0.5-1 GRAB - Brown, fine to coarse SAND, little Silt, little
Gravel, dry

0.5'  ASPHALT 1

No Well Installed

Existing FILL

S-2 2-2.5 GRAB - Brown, fine to coarse SAND, some Silt, little
Gravel, dry

S-3 4-4.5 GRAB - Brown, fine to coarse SAND and GRAVEL, little
Silt, dry5

S-4 6-6.5 GRAB - Brown, fine to coarse SAND, some Gravel, little
Silt, dry

S-5 / 15 8-10 2-2 - Medium dense, brown, fine to coarse SAND,
little Silt, little Gravel, dry8-7

10 10'

S-6 / 17 10-12 8-10 - Dense, brown, fine to coarse SAND and
GRAVEL, trace Silt, dry

SAND

21-30

15
S-7 / 20 15-17 6-17 - Dense, brown, fine to coarse SAND, trace Silt,

trace Gravel, dry17-23

20
S-8 / 14 20-22 7-8 - 10" Medium dense, brown, fine to coarse SAND,

trace Silt, trace Gravel, moist, over medium
dense, brown, SILT and fine SAND, wet

20.8' 2
11-10

SILT and SAND

23.5'

SAND

25
S-9 / 20 25-27 3-6 - Medium dense, brown, fine to coarse SAND,

some Gravel, little Silt, wet11-11

29' 3
30 WX BEDROCK

Notes:
1. Borehole precleared to 8' via vacuum excavation. Samples S-1
through S-4 obtained using a hand auger.
2. Groundwater estimated at 20.8' based on sample wetness.
3. Augers grinding at aprox. 29'.

TRACE (TR.)
LITTLE (LI.)
SOME (SO.)
AND

0 - <10%
10 - <20%
20 - <35%
35 - <50%

Proportions Used Density/Consistency

VERY LOOSE
LOOSE
MEDIUM DENSE
DENSE
VERY DENSE

0-4
4-10
10-30
30-50
>50

VERY SOFT
SOFT
MEDIUM
STIFF
VERY STIFF
HARD

<2
2-4
4-8
8-15
15-30
>30
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Boring No. B21-02

Page 2 of 2
Project: SWSC WPF Clearwell File No. S-2057-042

Location: 1515 Granville Rd, Westfield, MA Checked by: C. Haker
Client: C.H. Nickerson Co, Inc.

Depth Casing
Blows

Sample
No.

   Rec.(in)

Sample
Depth
(ft.)

Blows
Per 6"

PID
Reading
(ppm)

Sample Description General
Stratigraphy

N
o
t
e
s

Well Construction

(ft.) Per Ft.

S-10 / 12 30-32 8-17 - Dense, gray/brown, very severely weathered
SCHIST/GNEISS

WX BEDROCK

4

No Well Installed

25-30

35
S-11 / 15 35-37 12-17 - Dense, gray/brown, very severely weathered

SCHIST/GNEISS30-45

Very dense, gray/brown, very severely
weathered SCHIST/GNEISS

40
S-12 / 11 40-40.9 40-

100/5" -
5

End of Boring at 40.9'

45

50

55

60

65

Notes:
4. Very soft, weathered bedrock to 40' based on rig action.
5. Borehole backfilled with cuttings at completion of drilling. Pavement repaired using asphalt cold patch.
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Utility clear by
vactor to 7 ft. (offset
5' after encountering
boulder; grounding
cable encountered
at edge of offset
location)

Rock (or boulder)
encountered @ 7 ft.;
roller bit drill to 9 ft.

Roller bit drill 9 to
14 ft.; observed
flakes of Mica Schist
in wash water

42

36

1/0

60/56

60/46

G-1

G-2

SS-1

R-1

R-2

0.5
to
4

4
to
7

9
to

9.08

14
to
19

19
to
24

60/<1"

RQD =
40%

RQD =
60%

~6" of Bituminous Concrete Pavement
Poorly Graded Sand with Silt (SP-SM) - brown, fine
to coarse grained, few fine to coarse gravel, few
fines, few cobbles/boulders; moist

Silty Sand with Gravel (SM) - brown, large boulder
and rock fragments in borehole

(Possible Weathered Bedrock)

No Recovery

Gray, hard to moderately hard, slightly weathered
MICA SCHIST - well foliated, moderate to high
angle close jointing, few very thin calcite stringers,
contains several garnet crystals, occasional thin
quartz seams

Top 12" - MICA SCHIST, as above

Dark Gray, hard to very hard, fresh to slightly
weathered, medium grained SCHIST - poorly
foliated, low to moderate angle moderately spaced
jointing, several garnet crystals, higher quartz
percentage than above, occasional very thin calcite
stringers, approx. 6" of core is chlorite stained;
RQD likely low due to a piece of unrecovered core

 End of Boring at 24 feet

Tested for
Unconfined

Compression

ABBREVIATIONS:

Drilling Information

DRILLER: C. Beirholm

bpf = Blows per Foot

SC = Sonic Core
RQD = Rock Quality Designation
PID = Photoionization Detector

Sv = Pocket Torvane Shear StrengthOD = Outside Diameter
Pen. = Penetration Length
Rec. = Recovery Length

DATE START / END: 9/20/2021 - 9/22/2021 TOTAL DEPTH (FT): 24.0

RC = Rock Core
ID = Inside Diameter

AUGER ID/OD: N/A

HAMMER TYPE: Auto-hammer

FVS = Field Vane Shear

HAMMER WEIGHT (lbs): 140

mpf = Minute per Foot
Qp = Pocket Penetrometer Strength

EQUIPMENT: Mobile Drill B-57

WOH = Weight of Hammer

HAMMER DROP (inch): 30

CONTRACTOR: Northern Drilling Services

S = Sample

WOR = Weight of Rods

NA, NM = Not Applicable, Not Measured
Fv = Field Vane Shear Strength

LOGGED BY: K. Harten

CASING ID/OD: 4"/4.5"

EXPLORATION TYPE/METHOD: HW Steel Casing - Drive & Wash

GENERAL NOTES: Boring backfilled with cuttings and peastone after completion.

ST = Undisturbed Tube Sample

WATER LEVEL DEPTHS (ft): Estimated @ 5 ft. below grade at time of drilling

CORE INFORMATION  NX core

Stratification lines represent approximate
boundary between soil types, transitions may
be gradual. Water level readings have been
made at times and under conditions stated.
Fluctuations of groundwater may occur due to
other factors than those present at the time
measurements were made.

SAMPLE INFORMATION

AECOM PROJECT NUMBER: 60662775.18

Casing
Pen.
(bpf)

or
Core
Rate
(mpf)

RemarksPen./
Rec.
(in)

Sample
No. T

yp
e

G
R

A
P

H
IC

 L
O

G

Elev.
(ft)

500

495

490

485

480

Depth
(ft)

5

10

15

20

Depth
(ft)

CITY/STATE: Westfield, CT

LOGGED BY (Consultant): AECOM
PROJECT NAME: SWSC Hydropower Facility Building

H20
Depth

Blows
Count

or
RQD

Sample
Description &
Classification

Lab
Testing

B21-1

SOIL LOG

EASTING:

ESTIMATED/SURVEYED?: Surveyed

NORTHING:
Exploration Location

HORIZONTAL DATUM:
VERTICAL DATUM: City of Springfield

OFFSET:

GROUND SURFACE ELEV. (FT): 500.2GROUND SURFACE ELEV. (FT): 500.2GROUND SURFACE ELEV. (FT): 500.2
LOCATION: SWSC WPF Westfield, MA

INCLINATION FROM VERTICAL: 0
STATION:

PAGE 1 of 1

M
D

C
 C

LE
A

N
 W

A
T

E
R

 P
R

O
JE

C
T

 T
B

-R
E

V
  S

W
S

C
 G

IN
T

 L
O

G
S

 2
02

1
.1

0.
0

6.
G

P
J 

 A
E

C
O

M
.G

D
T

  1
1/

1
0/

21

La
st

 M
od

ifi
ed

: 0
2/

28
/2

02
4 

at
 1

0:
41

A
M

 E
S

T



Utility clear by
vactor to 5 ft. and air
knife to 7 ft.

Casing refusal @ 9
ft.

Rock noticeably
harder @ ~16.5 ft.

42

36

1/1

1/1
60/56

G-1

G-2

SS-1

SS-2
R-1

0.5
to
4

4
to
7

8.83
to

8.91

14
to

14.08
14.1
to

19.1

50/1"

100/1"
RQD =
70%

Poorly Graded Sand with Silt and Gravel (SP-SM) -
brownish gray, fine to coarse grained sand, little
fine to coarse gravel, few fines; dry to wet

Silty Sand (SM) - brown, fine to crs grained sand,
little fines, few fine to coarse gravel; wet

(Weathered/Decomposed Schist)
Brown gray Silty Rock Fragments (decomposed
Schist)

Spoon contains gray decomposed/pulverized
Schist
Top 24' - Gray, hard, slightly to moderately
weathered MICA SCHIST - well foliated, moderate
angle jointing, contains several garnets
Bottom 32" - Gray, very hard to hard, slightly to
fresh weathered, fine to medium grained GNEISS
(or possible a poorly bedded Quartz Schist) - low
angle foliation and jointing, few quartz seams to
1.5" thick, occasional very thin calcite stringers

 End of Boring at 19.5 feet

Tested for
Unconfined

Compression

ABBREVIATIONS:

Drilling Information

DRILLER: C. Beirholm

bpf = Blows per Foot

SC = Sonic Core
RQD = Rock Quality Designation
PID = Photoionization Detector

Sv = Pocket Torvane Shear StrengthOD = Outside Diameter
Pen. = Penetration Length
Rec. = Recovery Length

DATE START / END: 9/20/2021 - 9/21/2021 TOTAL DEPTH (FT): 19.5

RC = Rock Core
ID = Inside Diameter

AUGER ID/OD: N/A

HAMMER TYPE: Auto-hammer

FVS = Field Vane Shear

HAMMER WEIGHT (lbs): 140

mpf = Minute per Foot
Qp = Pocket Penetrometer Strength

EQUIPMENT: Mobile Drill B-57

WOH = Weight of Hammer

HAMMER DROP (inch): 30

CONTRACTOR: Northern Drilling Services

S = Sample

WOR = Weight of Rods

NA, NM = Not Applicable, Not Measured
Fv = Field Vane Shear Strength

LOGGED BY: K. Harten

CASING ID/OD: 4"/4.5"

EXPLORATION TYPE/METHOD: HW Steel Casing - Drive & Wash

GENERAL NOTES: Boring converted to a 19.33' deep observation well.

ST = Undisturbed Tube Sample

WATER LEVEL DEPTHS (ft): Measured @ 2.88' on 9/24

CORE INFORMATION NX core

Stratification lines represent approximate
boundary between soil types, transitions may
be gradual. Water level readings have been
made at times and under conditions stated.
Fluctuations of groundwater may occur due to
other factors than those present at the time
measurements were made.

SAMPLE INFORMATION

AECOM PROJECT NUMBER: 60662775.18

Casing
Pen.
(bpf)

or
Core
Rate
(mpf)

RemarksPen./
Rec.
(in)

Sample
No. T

yp
e

G
R

A
P

H
IC

 L
O

G

Elev.
(ft)

495

490

485

480

475

Depth
(ft)

5

10

15

20

Depth
(ft)

CITY/STATE: Westfield, CT

LOGGED BY (Consultant): AECOM
PROJECT NAME: SWSC Hydropower Facility Building

H20
Depth

Blows
Count

or
RQD

Sample
Description &
Classification

Lab
Testing

B21-2

SOIL LOG

EASTING:

ESTIMATED/SURVEYED?: Surveyed

NORTHING:
Exploration Location

HORIZONTAL DATUM:
VERTICAL DATUM: City of Springfield

OFFSET:

GROUND SURFACE ELEV. (FT): 497.8GROUND SURFACE ELEV. (FT): 497.8GROUND SURFACE ELEV. (FT): 497.8
LOCATION: SWSC WPF Westfield, MA

INCLINATION FROM VERTICAL: 0
STATION:
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Utility clear by
vactor to 5 ft. and air
knife to 7 ft.

Flakes of mica in
drill wash @ 12.5 ft.

SS-2 fragments
don't appear to be
mica schist
HW Casing refusal
@ 15 ft.

Telescope NW
casing to 20 ft.

42

36

24/7

9/5

0/0

60/52

G-1

G-2

SS-1

SS-2

SS-3

R-1

0.5
to
4

4
to
7

9
to
11

14
to

14.75

19
to
19
20
to
25

9-7-5-5

52-
60/3"

60/0"

RQD =
33%

~6" of Bituminous Concrete Pavement
Poorly Graded Sand with Silt and Gravel (SP-SM) -
brownish gray, fine to coarse sand, little fine to
coarse gravel, few fines; moist

Poorly Graded Sand with Silt and Gravel (SP-SM),
as above - wet to moist

Poorly Graded Sand with Silt and Gravel (SP-SM) -
gray brown, fine to coarse sand, some fine to
coarse gravel, few to little fines; wet

Broken Gravel/Rock Fragments set in a brown, silty
fine to coarse sand matrix (GP/GM)

No Recovery - spoon contains 3" of granular wash

Gray, hard to medium hard, fresh to slightly
weathered MICA SCHIST - well bedded, low to
moderate angle close to moderately close
jointing/fractures, several garnet crystals in top 18",
few to occasional quartz seams to 1" thickness,
occasional chloritic staining; top 18" of core is hard
and fresh, bottom of core is medium hard and
slightly to moderately weathered

Tested for
Sieve &

Hydrometer

ABBREVIATIONS:

Drilling Information

DRILLER: C. Beirholm

bpf = Blows per Foot

SC = Sonic Core
RQD = Rock Quality Designation
PID = Photoionization Detector

Sv = Pocket Torvane Shear StrengthOD = Outside Diameter
Pen. = Penetration Length
Rec. = Recovery Length

DATE START / END: 9/20/2021 - 9/23/2021 TOTAL DEPTH (FT): 30.0

RC = Rock Core
ID = Inside Diameter

AUGER ID/OD: N/A

HAMMER TYPE: Auto-hammer

FVS = Field Vane Shear

HAMMER WEIGHT (lbs): 140

mpf = Minute per Foot
Qp = Pocket Penetrometer Strength

EQUIPMENT: Mobile Drill B-57

WOH = Weight of Hammer

HAMMER DROP (inch): 30

CONTRACTOR: Northern Drilling Services

S = Sample

WOR = Weight of Rods

NA, NM = Not Applicable, Not Measured
Fv = Field Vane Shear Strength

LOGGED BY: K. Harten

CASING ID/OD: 4"/4.5"

EXPLORATION TYPE/METHOD: HW Steel Casing - Drive & Wash

GENERAL NOTES: Boring converted to a 20.5' deep observation well.

ST = Undisturbed Tube Sample

WATER LEVEL DEPTHS (ft): Measured @ 4.25' on 9/24

CORE INFORMATION NX core

Stratification lines represent approximate
boundary between soil types, transitions may
be gradual. Water level readings have been
made at times and under conditions stated.
Fluctuations of groundwater may occur due to
other factors than those present at the time
measurements were made.

SAMPLE INFORMATION

AECOM PROJECT NUMBER: 60662775.18

Casing
Pen.
(bpf)

or
Core
Rate
(mpf)

RemarksPen./
Rec.
(in)

Sample
No. T

yp
e

G
R

A
P

H
IC

 L
O

G

Elev.
(ft)

500

495

490

485

480

Depth
(ft)

5

10

15

20

Depth
(ft)

CITY/STATE: Westfield, CT

LOGGED BY (Consultant): AECOM
PROJECT NAME: SWSC Hydropower Facility Building

H20
Depth

Blows
Count

or
RQD

Sample
Description &
Classification

Lab
Testing

B21-3

SOIL LOG

EASTING:

ESTIMATED/SURVEYED?: Surveyed

NORTHING:
Exploration Location

HORIZONTAL DATUM:
VERTICAL DATUM: City of Springfield

OFFSET:

GROUND SURFACE ELEV. (FT): 500.6GROUND SURFACE ELEV. (FT): 500.6GROUND SURFACE ELEV. (FT): 500.6
LOCATION: SWSC WPF Westfield, MA

INCLINATION FROM VERTICAL: 0
STATION:
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60/58R-2 25
to
30

RQD =
27%

Top 14": Gray, hard to moderately hard, slightly
weathered MICA SCHIST - well bedded, bedding is
low to moderate angled with close
jointing/fractures, several garnet crystals
Middle 16" - Light gray to white, very hard,
unbroken, medium grained QUARTZ SCHIST with
moderate to low angle bedding
Bottom 28" - Gray, medium to very soft, moderately
weathered MICA SCHIST - well bedded, very close
to close jointing, occasional quartz seams to 1/2",
many very thin calcite stringers
 End of Boring at 30 feet

Stratification lines represent approximate
boundary between soil types, transitions may
be gradual. Water level readings have been
made at times and under conditions stated.
Fluctuations of groundwater may occur due to
other factors than those present at the time
measurements were made.

SAMPLE INFORMATION

AECOM PROJECT NUMBER: 60662775.18

Casing
Pen.
(bpf)

or
Core
Rate
(mpf)

RemarksPen./
Rec.
(in)

Sample
No. T

yp
e

G
R

A
P

H
IC

 L
O

G

Elev.
(ft)

475

470

465

460

455

450

445

Depth
(ft)

30

35

40

45

50

55

Depth
(ft)

CITY/STATE: Westfield, CT

LOGGED BY (Consultant): AECOM
PROJECT NAME: SWSC Hydropower Facility Building

H20
Depth

Blows
Count

or
RQD

Sample
Description &
Classification

Lab
Testing

B21-3

SOIL LOG

EASTING:

ESTIMATED/SURVEYED?: Surveyed

NORTHING:
Exploration Location

HORIZONTAL DATUM:
VERTICAL DATUM: City of Springfield

OFFSET:

GROUND SURFACE ELEV. (FT): 500.6GROUND SURFACE ELEV. (FT): 500.6GROUND SURFACE ELEV. (FT): 500.6
LOCATION: SWSC WPF Westfield, MA

INCLINATION FROM VERTICAL: 0
STATION:
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Utility clear by
vactor to 5 ft.

48

12

24/10

10/5

60/60

60/60

G-1

G-2

SS-1

SS-2

R-1

R-2

0
to
4

4
to
5
5
to
7

9
to

9.83

12
to
17

17
to
22

4-17-9-
9

29-
100/4"

RQD =
20%

RQD =
60%

Poorly graded Sand with Silt and Gravel (SP-SM) -
brownish gray, fine to coarse sand, little fine to
coarse gravel, few fines; moist to wet

Poorly graded Sand with Silt and Gravel (SP-SM),
as above, wet
Silty Sand with Gravel (SM) - gray brown, fine to
coarse grained sand, little to some fine to coarse
gravel, little fines, trace organics; wet, low plasticity

Top 1": Silty Gravel with Sand (GM) - brown, fine to
coarse gravel, little fine to coarse sand, little fines;
wet
Bottom 4": Highly Decomposed Mica Schist

Gray, hard to medium, slightly to moderately
weathered MICA SCHIST - well foliated, low to high
angle close jointing, some quartz rich layers to 10"
thick, several open linear vugs to 3/8" width and 3"
length

Gray, hard, slightly weathered MICA SCHIST - well
foliated, close to wide high angle jointing, several
garnet crystals

 End of Boring at 22 feet

Tested for
Sieve &

Hydrometer

Tested for
Unconfined

Compression

ABBREVIATIONS:

Drilling Information

DRILLER: C. Beirholm

bpf = Blows per Foot

SC = Sonic Core
RQD = Rock Quality Designation
PID = Photoionization Detector

Sv = Pocket Torvane Shear StrengthOD = Outside Diameter
Pen. = Penetration Length
Rec. = Recovery Length

DATE START / END: 9/20/2021 - 9/24/2021 TOTAL DEPTH (FT): 22.0

RC = Rock Core
ID = Inside Diameter

AUGER ID/OD: N/A

HAMMER TYPE: Auto-hammer

FVS = Field Vane Shear

HAMMER WEIGHT (lbs): 140

mpf = Minute per Foot
Qp = Pocket Penetrometer Strength

EQUIPMENT: Mobile Drill B-57

WOH = Weight of Hammer

HAMMER DROP (inch): 30

CONTRACTOR: Northern Drilling Services

S = Sample

WOR = Weight of Rods

NA, NM = Not Applicable, Not Measured
Fv = Field Vane Shear Strength

LOGGED BY: K. Harten

CASING ID/OD: 4"/4.5"

EXPLORATION TYPE/METHOD: HW Steel Casing - Drive & Wash

GENERAL NOTES: Boring backfilled with cuttings and peastone after completion.

ST = Undisturbed Tube Sample

WATER LEVEL DEPTHS (ft): Estimated @ 4 ft. below grade at time of drilling

CORE INFORMATION NX core

Stratification lines represent approximate
boundary between soil types, transitions may
be gradual. Water level readings have been
made at times and under conditions stated.
Fluctuations of groundwater may occur due to
other factors than those present at the time
measurements were made.

SAMPLE INFORMATION

AECOM PROJECT NUMBER: 60662775.18

Casing
Pen.
(bpf)

or
Core
Rate
(mpf)

RemarksPen./
Rec.
(in)

Sample
No. T

yp
e

G
R

A
P

H
IC

 L
O

G

Elev.
(ft)

495

490

485

480

475

Depth
(ft)

5

10

15

20

Depth
(ft)

CITY/STATE: Westfield, CT

LOGGED BY (Consultant): AECOM
PROJECT NAME: SWSC Hydropower Facility Building

H20
Depth

Blows
Count

or
RQD

Sample
Description &
Classification

Lab
Testing

B21-4

SOIL LOG

EASTING:

ESTIMATED/SURVEYED?: Surveyed

NORTHING:
Exploration Location

HORIZONTAL DATUM:
VERTICAL DATUM: City of Springfield

OFFSET:

GROUND SURFACE ELEV. (FT): 498.5GROUND SURFACE ELEV. (FT): 498.5GROUND SURFACE ELEV. (FT): 498.5
LOCATION: SWSC WPF Westfield, MA

INCLINATION FROM VERTICAL: 0
STATION:
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Utility clear by
vactor to 5 ft.

Jar the bottom 6" of
sample SS-1 only

60

24/8

18/12

11/8

18/6

G-1

SS-1

SS-2

SS-3

R-1

0
to
5

5
to
7

9
to

10.5

12
to

12.92
13
to

14.5

9-13-3-
6

64-43-
81

66-
88/5"
RQD =
0%

Silt with Sand (ML/SM) - brown, little to some fine
to coarse sand, little fine to coarse gravel,
occasional cobbles; moist

(Boulder/Cobble @ ~5 ft.)

Top 2": Silty Gravel with Sand (GM) - fine to coarse
grained gravel, fine to coarse grained sand, little
fines; damp
Bottom 6": Sandy Clay (CL) - some fine to medium
sand, trace organics; moist to wet, low plasticity
(Cobble or Weathered Rock @ 7.5 ft.)

Completely Weathered Rock to a Residual Soil -
gray brown, rock clasts & fragments set in fine to
coarse sandy silt; wet, till-like matrix, rock
fragments in spoon tip

Highly Weathered Mica Schist - wet, decomposed,
angular, disintegrates with finger pressure, set in a
silty matrix
MICA SCHIST Rock Fragments & Pieces - core
barrel jammed due to broken/weathered rock
 End of Boring at 14.5 feet

Tested for
Sieve &

Hydrometer

ABBREVIATIONS:

Drilling Information

DRILLER: C. Beirholm

bpf = Blows per Foot

SC = Sonic Core
RQD = Rock Quality Designation
PID = Photoionization Detector

Sv = Pocket Torvane Shear StrengthOD = Outside Diameter
Pen. = Penetration Length
Rec. = Recovery Length

DATE START / END: 9/20/2021 - 9/27/2021 TOTAL DEPTH (FT): 14.5

RC = Rock Core
ID = Inside Diameter

AUGER ID/OD: N/A

HAMMER TYPE: Auto-hammer

FVS = Field Vane Shear

HAMMER WEIGHT (lbs): 140

mpf = Minute per Foot
Qp = Pocket Penetrometer Strength

EQUIPMENT: Mobile Drill B-57

WOH = Weight of Hammer

HAMMER DROP (inch): 30

CONTRACTOR: Northern Drilling Services

S = Sample

WOR = Weight of Rods

NA, NM = Not Applicable, Not Measured
Fv = Field Vane Shear Strength

LOGGED BY: K. Harten

CASING ID/OD: 4"/4.5"

EXPLORATION TYPE/METHOD: HW Steel Casing - Drive & Wash

GENERAL NOTES: Boring backfilled with cuttings and peastone after completion.

ST = Undisturbed Tube Sample

WATER LEVEL DEPTHS (ft): Estimated @ 6 ft. below grade at time of drilling

CORE INFORMATION NX core

Stratification lines represent approximate
boundary between soil types, transitions may
be gradual. Water level readings have been
made at times and under conditions stated.
Fluctuations of groundwater may occur due to
other factors than those present at the time
measurements were made.

SAMPLE INFORMATION

AECOM PROJECT NUMBER: 60662775.18

Casing
Pen.
(bpf)

or
Core
Rate
(mpf)

RemarksPen./
Rec.
(in)

Sample
No. T

yp
e

G
R

A
P

H
IC

 L
O

G

Elev.
(ft)

500

495

490

485

480

Depth
(ft)

5

10

15

20

Depth
(ft)

CITY/STATE: Westfield, CT

LOGGED BY (Consultant): AECOM
PROJECT NAME: SWSC Hydropower Facility Building

H20
Depth

Blows
Count

or
RQD

Sample
Description &
Classification

Lab
Testing

B21-5

SOIL LOG

EASTING:

ESTIMATED/SURVEYED?: Surveyed

NORTHING:
Exploration Location

HORIZONTAL DATUM:
VERTICAL DATUM: City of Springfield

OFFSET:

GROUND SURFACE ELEV. (FT): 503.0GROUND SURFACE ELEV. (FT): 503.0GROUND SURFACE ELEV. (FT): 503.0
LOCATION: SWSC WPF Westfield, MA

INCLINATION FROM VERTICAL: 0
STATION:
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Utility clear by
vactor to 4 ft. (to top
of bedrock)

12
36

9/7

3/3

60/60

G-1
G-2

SS-1

SS-2

R-1

0.5
to
1.5
1
to
4

5
to

5.75

9
to

9.25
10
to
15

28-
80/3"

80/3"

RQD =
20%

5" of Bituminous Concrete Pavement
Well Graded Gravel with Silt and Sand (GW-GM) -
brown, fine to crs grained gravel, some fine to
coarse grained sand, few fines, many cobbles; dry
Silt with Sand (ML) - micaceous fines, fine to
coarse sand, few fine to coarse gravel, several
cobbles, occasional boulders; moist

(Top of Rock observed in vactored hole)

Completely Weathered/Decomposed Mica Schist -
gray brown

Completely Weathered/Decomposed Mica Schist,
as above
Gray, mostly hard, slightly to moderately weathered
MICA SCHIST - well foliated, close to moderate
jointing, jointing is moderate to high angle, few
garnet crystals, quartz-rich in bottom 10" of core

 End of Boring at 15 feet

ABBREVIATIONS:

Drilling Information

DRILLER: C. Beirholm

bpf = Blows per Foot

SC = Sonic Core
RQD = Rock Quality Designation
PID = Photoionization Detector

Sv = Pocket Torvane Shear StrengthOD = Outside Diameter
Pen. = Penetration Length
Rec. = Recovery Length

DATE START / END: 9/23/2021 - 9/24/2021 TOTAL DEPTH (FT): 15.0

RC = Rock Core
ID = Inside Diameter

AUGER ID/OD: N/A

HAMMER TYPE: Auto-hammer

FVS = Field Vane Shear

HAMMER WEIGHT (lbs): 140

mpf = Minute per Foot
Qp = Pocket Penetrometer Strength

EQUIPMENT: Mobile Drill B-57

WOH = Weight of Hammer

HAMMER DROP (inch): 30

CONTRACTOR: Northern Drilling Services

S = Sample

WOR = Weight of Rods

NA, NM = Not Applicable, Not Measured
Fv = Field Vane Shear Strength

LOGGED BY: K. Harten

CASING ID/OD: 4"/4.5"

EXPLORATION TYPE/METHOD: HW Steel Casing - Drive & Wash

GENERAL NOTES: A bedrock outcropping is located 9 ft. west of borehole. Boring backfilled with cuttings and peastone after completion.

ST = Undisturbed Tube Sample

WATER LEVEL DEPTHS (ft): Not encountered above bedrock

CORE INFORMATION NX core

Stratification lines represent approximate
boundary between soil types, transitions may
be gradual. Water level readings have been
made at times and under conditions stated.
Fluctuations of groundwater may occur due to
other factors than those present at the time
measurements were made.

SAMPLE INFORMATION

AECOM PROJECT NUMBER: 60662775.18

Casing
Pen.
(bpf)

or
Core
Rate
(mpf)

RemarksPen./
Rec.
(in)

Sample
No. T

yp
e
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G

Elev.
(ft)

500

495

490

485

Depth
(ft)

5
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15

20

Depth
(ft)

CITY/STATE: Westfield, CT

LOGGED BY (Consultant): AECOM
PROJECT NAME: SWSC Hydropower Facility Building

H20
Depth

Blows
Count

or
RQD

Sample
Description &
Classification

Lab
Testing

B21-6

SOIL LOG

EASTING:

ESTIMATED/SURVEYED?: Surveyed

NORTHING:
Exploration Location

HORIZONTAL DATUM:
VERTICAL DATUM: City of Springfield

OFFSET:

GROUND SURFACE ELEV. (FT): 505.1GROUND SURFACE ELEV. (FT): 505.1GROUND SURFACE ELEV. (FT): 505.1
LOCATION: SWSC WPF Westfield, MA

INCLINATION FROM VERTICAL: 0
STATION:
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Utility clear by
vactor to 1.67 ft. (to
top of bedrock)

Roller bit drill to 2.5
ft.

20

60/58

G-1

R-1

0
to

1.67

2.5
to
7.5

RQD =
43%

Sand with Silt and Gravel (SP-SM) - fine to coarse
grained sand, some fine to coarse grained gravel,
few fines, few cobbles; dry

Dark gray, hard, slightly weathered, fine to medium
grained SCHIST - well foliated, ~30 to 45 deg.
bedding, low to high angle jointing, few quartz
seams to 1" thick, several open linear vugs to 3/8"
width and 5" length

 End of Boring at 7.5 feet

ABBREVIATIONS:

Drilling Information

DRILLER: C. Beirholm

bpf = Blows per Foot

SC = Sonic Core
RQD = Rock Quality Designation
PID = Photoionization Detector

Sv = Pocket Torvane Shear StrengthOD = Outside Diameter
Pen. = Penetration Length
Rec. = Recovery Length

DATE START / END: 9/23/2021 - 9/27/2021 TOTAL DEPTH (FT): 7.5

RC = Rock Core
ID = Inside Diameter

AUGER ID/OD: N/A

HAMMER TYPE: Auto-hammer

FVS = Field Vane Shear

HAMMER WEIGHT (lbs): 140

mpf = Minute per Foot
Qp = Pocket Penetrometer Strength

EQUIPMENT: Mobile Drill B-57

WOH = Weight of Hammer

HAMMER DROP (inch): 30

CONTRACTOR: Northern Drilling Services

S = Sample

WOR = Weight of Rods

NA, NM = Not Applicable, Not Measured
Fv = Field Vane Shear Strength

LOGGED BY: K. Harten

CASING ID/OD: 4"/4.5"

EXPLORATION TYPE/METHOD: HW Steel Casing - Drive & Wash

GENERAL NOTES: Several small bedrock outcrops are within 15 ft. of borehole.  Boring backfilled with cuttings and peastone after completion.

ST = Undisturbed Tube Sample

WATER LEVEL DEPTHS (ft): Not encountered above bedrock

CORE INFORMATION NX core

Stratification lines represent approximate
boundary between soil types, transitions may
be gradual. Water level readings have been
made at times and under conditions stated.
Fluctuations of groundwater may occur due to
other factors than those present at the time
measurements were made.

SAMPLE INFORMATION

AECOM PROJECT NUMBER: 60662775.18

Casing
Pen.
(bpf)

or
Core
Rate
(mpf)

RemarksPen./
Rec.
(in)

Sample
No. T

yp
e

G
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H
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O

G

Elev.
(ft)

490

485

480

475

470

Depth
(ft)

5
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20

Depth
(ft)

CITY/STATE: Westfield, CT

LOGGED BY (Consultant): AECOM
PROJECT NAME: SWSC Hydropower Facility Building

H20
Depth

Blows
Count

or
RQD

Sample
Description &
Classification

Lab
Testing

B21-7

SOIL LOG

EASTING:

ESTIMATED/SURVEYED?: Surveyed

NORTHING:
Exploration Location

HORIZONTAL DATUM:
VERTICAL DATUM: City of Springfield

OFFSET:

GROUND SURFACE ELEV. (FT): 490.4GROUND SURFACE ELEV. (FT): 490.4GROUND SURFACE ELEV. (FT): 490.4
LOCATION: SWSC WPF Westfield, MA

INCLINATION FROM VERTICAL: 0
STATION:
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PROJECT: JOB NO. WELL NO. B21-2

BEGUN: GEO./ENG.:

FINISHED: DRILLER:

DEPTH (FT) ELEV. (FT)

FLUSHMOUNT SURFACE CASING:

DIA.:

TYPE: CONCRETE

497.8
GROUND SURFACE 0.25 497.6

TOP OF PVC RISER

BOTTOM OF PROTECTIVE PIPE 0.83 497.0

SCH.: 40

DIAM.: 2-inch

TYPE: 1S Sand

TOP OF ANNULAR SEAL 1.0 496.8

TYPE: Bentonite Chips TOP OF FILTER PACK 2.0 495.8

TOP OF WELL SCREEN 4.3 493.5

SCH.: 40

DIAM.: 2-inch

SLOT SIZE: 0.010-inches

TYPE: SAND

SIZE: 1S

BOTTOM OF SCREEN 19.3 478.5

METHOD DRILLED: BOTTOM OF FILTER PACK 19.5 478.3

4-inches

METHOD/TIME DEVELOPED: (DIAM.)

FILTER PACK

Notes:

6-inches

Alum. w/ Pentagon Key

PVC RISER CASING:

BACKFILL MATERIAL:

ANNULAR SEAL MATERIAL:

PVC SCREEN:

4" HW Steel Casing (Drive & Wash)

September 21, 2021 Kevin Harten
WATER LEVEL (Depth)

September 21, 2021 Carl Beirholm
2.88 ft. Below Grade
(measured 9/24/21)

WELL INSTALLATION LOG

SWSC Hydropower Facility & Pipeline 60662775.18
DRILLING CONTRACTOR:

Northern Drilling Services
COORDINATES: N:

E:
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PROJECT: JOB NO. WELL NO. B21-3

BEGUN: GEO./ENG.:

FINISHED: DRILLER:

DEPTH (FT) ELEV. (FT)

FLUSHMOUNT SURFACE CASING:

DIA.:

TYPE: CONCRETE

500.6
GROUND SURFACE 0.29 500.3

TOP OF PVC RISER

BOTTOM OF PROTECTIVE PIPE 0.83 499.8

SCH.: 40

DIAM.: 2-inch

TYPE: 1S Sand

TOP OF ANNULAR SEAL 2.0 498.6

TYPE: Bentonite Chips TOP OF FILTER PACK 3.0 497.6

TOP OF WELL SCREEN 5.5 495.1

SCH.: 40

DIAM.: 2-inch

SLOT SIZE: 0.010-inches

TYPE: SAND

SIZE: 1S

BOTTOM OF SCREEN 20.5 480.1

METHOD DRILLED: BOTTOM OF FILTER PACK 30.0 470.6

4-inches

METHOD/TIME DEVELOPED: (DIAM.)

FILTER PACK

4" HW Steel Casing (Drive & Wash)
Notes:

4-inches

Alum. w/ Pentagon Key

PVC RISER CASING:

BACKFILL MATERIAL:

ANNULAR SEAL MATERIAL:

PVC SCREEN:

September 23, 2021 Kevin Harten
WATER LEVEL (Depth)

September 23, 2021 Carl Beirholm
4.25 ft. Below Grade
(measured 9/24/21)

WELL INSTALLATION LOG

SWSC Hydropower Facility & Pipeline 60662775.18
DRILLING CONTRACTOR:

Northern Drilling Services
COORDINATES: N:

E:
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APPENDIX C 

GZA TEST BORING LOGS 
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LOG KEY 

GZA 
Geo Environmental, Inc. 
Engineers and Scientists 

 

 
BURMISTER SOIL CLASSIFICATION 

COMPONENT NAME PROPORTIONAL PERCENT BY 
TERM WEIGHT 

IDENTIFICATION OF FINES 
                       Material PI Atterberg Thread Dia. 

   MAJOR GRAVEL, SAND, FINES* >50 
   Minor Gravel, Sand, Fines* and 35 - 50 

    some 20-35 
                                                                         little 10-20 

*See identification of fines table.  trace 0-10 

SILT 0 Cannot Roll 
Clayey SILT 1-5 1/4" 
SILT & CLAY 5-10 1/8" 
CLAY & SILT 10-20 1/16" 
Silty CLAY 20-40 1/32" 

CLAY >40 1/64" 

PROPORTION OF 
GRADATION DESIGNATION COMPONENT 

PLASTIC SOILS 
Consistency Blows/Ft. 

SPT N-Value 

GRAVEL & SAND 
Density Blows/Ft. 

SPT N-Value 

Fine to coarse All fractions > 10% 
Medium to coarse <10% fine 
Fine to medium <10% coarse 

            Coarse <10% fine and medium 
Medium <10% coarse and fine 
Fine <10% coarse and medium 

Very Soft < 2 
Soft 2 - 4 
Medium Stiff 4 - 8 
Stiff 8 - 15 
Very Stiff 15 - 30 
Hard >30 

Very Loose < 4 
Loose 4 - 10 
Medium Dense 10 - 30 
Dense 30 - 50 
Very Dense > 50 

UNIFIED SOIL CLASSIFICATION SYSTEM (USCS) (ASTM D 2487) 

          MAJOR DIVISIONS Group Symbols 
        Coarse Grained Soils Gravel Clean Gravels GW 
    More than 50% of material More than 50% (Little or no fines) GP 

        larger than No. 200 sieve.         larger than No. 4 sieve. 
        Gravels with Fines GM 
(Appreciable amount of fines) GC 

                                                                                                  Sand Clean Sands  SW 
       More than 50%         (Little or no fines)          SP  

      smaller than No. 4 sieve. 
                                                                                                                                         Sands with Fines SM 
                                                                                                                                 (Appreciable amount of fines) SC 

ML Silts and Clays Liquid Limit <50 
           Fine Grained Soils CL 

            More than 50% of material 
   smaller than No. 200 sieve. OL 

MH 
                                                                                                                             Silts and Clays Liquid Limit >50 CH 

OH 

                                                                                                                                    Highly Organic Soils Pt 

ORGANIC SOIL CLASSIFICATION 

Fibrous PEAT (Pt) - Lightweight, spongy, mostly visible organic matter, water squeezes readily from sample. Typically near top of deposit. Fine 
Grained PEAT (Pt) - Lightweight, spongy, little visible organic matter, water squeezes readily from sample. Typically below fibrous peat. Organic 
Silt (OL) - Typically gray to dark gray, often has strong H2S odor. Typically contains shells or shell fragments. Lightweight. Usually found near 
coastal regions. May contain wide range of sand fractions. 
Organic Clay (OH) - Typically gray to dark gray, high plasticity. Usually found near coastal regions. May contain wide range of sand fractions. Need 
organic content test for final identification. 

ABBREVIATIONS 
MR = Mud Rotary Tv = Field Vane Shear Test (Torvane) Shear Strength 
HSA = Hollow Stem Auger PP = Pocket Penetrometer Shear Strength 
SSA = Solid Stem Auger PI = Plasticity Index 
SS = Split Spoon Sampler Wn = Moisture Content 
U = Undisturbed Sample (Shelby Tube) CO = Consolidation 
MC = Modified California Sampler UC = Unconfined Compression Test 
V = Vibracore UU = Unconsolidated Undrained (Triaxial) Test 
M = Macrocore SI = Sieve Analysis 

DS = Direct Shear 
USCS = Unified Soil Classification System (ASTM D2487) PID = Photoionization Detector 
NYCBC = New York City Building Code ppm = Parts Per Million 
WOR = Weight of Rods REC = Recovery 
WOH= Weight of Hammer RQD = Rock Quality Designation 
SPT = Standard Penetration Test (ASTM D1586) = Measured Water Level  
N-Value = Cumulative number of uncorrected blows for the middle two six-inch intervals (blows/foot). 
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S-1:  Very dense, brown, fine to coarse SAND, trace fine
Gravel, trace Silt

S-2:  Dense, brown, fine to coarse SAND, some fine to
coarse Gravel, trace Silt

S-3:  Dense, brown, fine to coarse SAND, trace fine
Gravel, trace Silt

S-4:  Brown, fine to coarse SAND, some fine to coarse
Gravel, trace Silt

C-1:  No Recovery. PRESUMED BOULDER.

C-2:  COBBLES AND BOULDERS

S-5:  Gray, fine to medium SAND and SILT, some fine to
coarse Gravel

S-6:  Gray, fine to medium SAND, some Silt, little fine to
coarse Gravel

56

32

32

5-7

7-9

10-12

12-
13.3

15-16

20-
22.5

22.5-
23.8

25-
25.2

ND

ND

ND

ND

ND

ND

9

14

12

8

0

12

7

2

24

24

24

15

12

30

16

2

S-1

S-2

S-3

S-4

C-1

C-2

S-5

S-6

1

2

3

4

5

6

7

6  29
27  11

11  15
17  14

11  15
17  25

33  26
50/3"

38  69
50/4"

50/2"

448.020

FILL

GLACIAL TILL

1 - SNCB = Springfield New City Base
2 - Drillers vacuum excavated down to approximately 5 feet below ground surface (bgs).
3 - Driller's used an approximate 4 1/4-inch O.D steel hollow stem auger to drill borehole from approximately 5 to 10 feet bgs.
4 - Drillers began driving 3 1/2-inch O.D steel casing utilizing a 300 lb safety hammer at approximately 10 feet bgs.
5 - Steel rollerbit was advanced through obstruction at about 13.5 feet bgs.
6 - Steel rollerbit encountered increase in resistance on boulder at approximately 15 feet bgs. Rock core barrel was advanced through 12-inch boulder.
7 - Steel rollerbit encountered increase in resistance on boulder at approximately 20 feet bgs.

Soiltesting Inc.
Type of Rig:

30

TEST BORING LOG

2
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Hammer Weight (lb.):
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Sample Description and Identification
(Modified Burmister Procedure)SPT

Value

Casing
Blows/
Core
Rate

Depth
(ft.)

Stratification lines represent approximate boundaries between soil and bedrock types. Actual transitions may be
gradual.

N/A

Date

Field
Test
Data

140

Final Boring Depth (ft.):
Date Start - Finish:

J. Hyslip

Hammer Fall (in.):

Rec.
(in)

Truck

Pen.
(in)

2/10/23

Hammer Type:

47

See Plan

Not Measured

R
E

M
A

R
K

S

Exploration No.:
B22-01

Foreman:

No.

SNCB

R
em

ar
k

J. Knepple

Blows
(per 6 in.)

Engineers and Scientists

Rig Model: Ground Surface Elev. (ft.):

Split Spoon
Time

Auger or Casing O.D./I.D Dia (in.):

EXPLORATION NO.:    B22-01
SHEET:             1 of 2
PROJECT NO:  05.0046609.08
REVIEWED BY:

Boring Location:

Sample

Stab. Time

E
le

v.
(f

t.
)

Safety
Groundwater Depth (ft.)

GZA
GeoEnvironmental, Inc.

Water Depth

V. Datum:

Depth
(ft)

5

10

15

20

25

30

D
ep

th
(f

t.
) STRATUM

 Description

Logged By:
Drilling Co.:

Hazen and Sawyer
West Parish Filters Water Treatment Facility

1515 Granville Road
Westfield, MA

Drilling Method:

Sampler Type:
Sampler O.D. (in.):
Sampler Length (in.):
Core Barrel Size:

24

H. Datum:

2/8/2023 - 2/10/2023

Diedrich D50

         See Below

     4-1/4" NX

JER/JFD

R

R
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I.D.
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C-3:  COBBLES AND BOULDERS

S-7:  Very dense, brown, fine to coarse SAND and
GRAVEL, little Silt

S-8:  Very dense, brown, fine to coarse SAND, some fine
to coarse Gravel, little Silt

S-9:  Brown, fine to coarse SAND and GRAVEL, little Silt

End of Exploration at 47 feet.

54

81

R

1

1.75

30.5-
32.5

35-37

40-42

45-
46.9

0.3

ND

ND

6

16

17

11

24

24

24

23

C-3

S-7

S-8

S-9

8

9

10

11

27  27
27  30

31  48
33  32

34  55
52  50/5"

421.047

GLACIAL TILL

8 - Hard drilling and rig chatter observed at approximately 39 feet.
9 - Hard drilling and rig chatter observed at approximately 43 feet.
10 - Borehole was backfilled with drill spoils and cement grout up to existing grade.
11 - The headspace of soil samples was screened for Total Volatile Organic Compounds (TVOCs) using a MiniRae model 3000 Photoionization Detector (PID) equipped
with a 10.6 eV lamp. ND indicates non-detected reading below the instrument's detection of approximately 0.1 ppm.

Soiltesting Inc.
Type of Rig:

30

TEST BORING LOG

2
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Hammer Weight (lb.):
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Sample Description and Identification
(Modified Burmister Procedure)SPT

Value

Casing
Blows/
Core
Rate

Depth
(ft.)

Stratification lines represent approximate boundaries between soil and bedrock types. Actual transitions may be
gradual.

N/A

Date

Field
Test
Data

140

Final Boring Depth (ft.):
Date Start - Finish:

J. Hyslip

Hammer Fall (in.):

Rec.
(in)

Truck

Pen.
(in)

2/10/23

Hammer Type:

47

See Plan

Not Measured

R
E

M
A

R
K

S

Exploration No.:
B22-01

Foreman:

No.

SNCB

R
em

ar
k

J. Knepple

Blows
(per 6 in.)

Engineers and Scientists

Rig Model: Ground Surface Elev. (ft.):

Split Spoon
Time

Auger or Casing O.D./I.D Dia (in.):

EXPLORATION NO.:    B22-01
SHEET:             2 of 2
PROJECT NO:  05.0046609.08
REVIEWED BY:

Boring Location:

Sample

Stab. Time

E
le

v.
(f

t.
)

Safety
Groundwater Depth (ft.)

GZA
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1515 Granville Road
Westfield, MA

Drilling Method:
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Sampler Length (in.):
Core Barrel Size:
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Diedrich D50
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G-1:  Brown, fine to coarse SAND, some fine to coarse
Gravel and Cobbles, little Silt

S-1:  Very dense, brown, fine to coarse SAND, some fine
to coarse Gravel, little Silt

S-2:  Dense, brown, fine to coarse SAND, little fine to
coarse Gravel, little Silt

S-3:  Very dense, dark gray, fine to coarse SAND, some
fine to coarse Gravel, little Silt

S-4:  Very dense, dark brown, fine to coarse SAND, some
fine to coarse Gravel, little Silt

S-5:  Dense, dark gray, fine to coarse SAND, little fine to
coarse Gravel, little Silt

S-6:  Very dense, dark gray, fine to coarse SAND and
GRAVEL, little Silt

S-7:  Dense, dark gray, fine to coarse SAND, little fine to
coarse Gravel, little Silt

S-8:  Medium dense, brown, fine to medium SAND, some
Silt, little fine to coarse Gravel

S-9:  Brown/gray, fine to coarse SAND, some Silt, little
Gravel
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FILL

GLACIAL TILL

1 - Samples S-1 through S-4 were obtained on December 9, 2022. On February 10, 2023, drillers continued drilling of borehole and utilized 4 1/4-inch I.D steel hollow stem
augers.
2 - SNCB = Springfield New City Base
3 - Hard drilling at approximately 17.5 to 20 feet bgs.
4 - Drillers augered through boulder to approximately 30 feet bgs.
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Sample Description and Identification
(Modified Burmister Procedure)SPT
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Blows/
Core
Rate

Depth
(ft.)

Stratification lines represent approximate boundaries between soil and bedrock types. Actual transitions may be
gradual.

N/A
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Data
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Final Boring Depth (ft.):
Date Start - Finish:

J. Hyslip

Hammer Fall (in.):

Rec.
(in)

Truck

Pen.
(in)

2/10/10

Hammer Type:

47

See Plan

28

R
E

M
A

R
K

S

Exploration No.:
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Engineers and Scientists

Rig Model: Ground Surface Elev. (ft.):

Split Spoon
Time

Auger or Casing O.D./I.D Dia (in.):
1500
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SHEET:             1 of 2
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 Description

Logged By:
Drilling Co.:

Hazen and Sawyer
West Parish Filters Water Treatment Facility

1515 Granville Road
Westfield, MA

Drilling Method:

Sampler Type:
Sampler O.D. (in.):
Sampler Length (in.):
Core Barrel Size:

24 10 Minutes

H. Datum:

12/9/2022 - 2/13/2023

Diedrich D50

         See Below
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S-10:  Very dense, olive/brown, fine to coarse SAND and
fine to coarse GRAVEL, some Silt, wet

S-11:  Very dense, olive/brown, fine to coarse SAND and
fine to coarse GRAVEL, some Silt, wet

S-12:  Very dense, brown, fine to coarse SAND, little fine
Gravel, trace Silt, wet

S-13:  Very dense, brown, fine to coarse SAND, little fine
to coarse Gravel, trace Silt, wet

S-14:  Very dense, light brown, fine to coarse SAND, little
fine to coarse Gravel, little Silt, wet

End of Exploration at 47 feet.
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GLACIAL TILL

5 - The headspace of soil samples was screened for Total Volatile Organic Compounds (TVOCs) using a MiniRae model 3000 Photoionization Detector (PID) equipped with
a 10.6 eV lamp. ND indicates non-detected reading below the instrument's detection of approximately 0.1 ppm.
6 - Borehole was backfilled utilizing portland cement and drill spoils up to existing grade.
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Sample Description and Identification
(Modified Burmister Procedure)SPT
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Core
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Depth
(ft.)

Stratification lines represent approximate boundaries between soil and bedrock types. Actual transitions may be
gradual.

N/A

Date

Field
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Final Boring Depth (ft.):
Date Start - Finish:

J. Hyslip

Hammer Fall (in.):
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Pen.
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2/10/10

Hammer Type:
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See Plan
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Engineers and Scientists
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Time
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1500
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Sample

Stab. Time

E
le

v.
(f

t.
)

Safety
Groundwater Depth (ft.)

GZA
GeoEnvironmental, Inc.

Water Depth

V. Datum:

Depth
(ft)

35

40

45

50

55

60

D
ep

th
(f

t.
) STRATUM

 Description

Logged By:
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Hazen and Sawyer
West Parish Filters Water Treatment Facility

1515 Granville Road
Westfield, MA

Drilling Method:

Sampler Type:
Sampler O.D. (in.):
Sampler Length (in.):
Core Barrel Size:

24 10 Minutes

H. Datum:

12/9/2022 - 2/13/2023

Diedrich D50
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54

31

34

48

34

S-1:  Very dense, brown/gray,
fine to coarse SAND, some fine
to coarse Gravel, little Silt
S-2:  Dense, brown, fine to
medium SAND, some Silt, little
fine to coarse Gravel

S-3:  Dense, brown, fine to
coarse SAND, some Silt, trace
fine to coarse Gravel
S-4:  Dense, olive/brown, fine to
medium SAND, little fine to
coarse Gravel, little Silt

S-5:  Dense, brown, fine to
coarse SAND, some fine to
coarse Gravel, trace Silt
S-6:  Brown, fine to coarse
SAND, some fine to coarse
Gravel, some Silt, wet

S-7:  Brown/gray, fine to
medium SAND, some Silt, trace
fine Gravel, wet

S-8:  Brown/gray, fine to
medium SAND, some Silt, trace
fine Gravel, wet
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FILL

GLACIAL TILL

WEATHERED BEDROCK

1 - SNCB = Springfield New City Base
2 - Drillers vacuum excavated down to approximately 5 feet below ground surface (bgs).
3 - After vaccum excavating, drillers utilized 4 1/4-inch O.D steel hollow stem augers to continue drilling borehole.
4 - Split spoon at approximately 17 to 19 feet bgs was saturated.
5 - The headspace of soil samples was screened for Total Volatile Organic Compounds (TVOCs) using a MiniRae model 3000 Photoionization Detector (PID) equipped with a 10.6
eV lamp. ND indicates non-detected reading below the instrument's detection of approximately 0.1 ppm.
6 - Groundwater monitoring well installed to 30 feet bgs. Well consists of 10 feet of 2-inch PVC well screen set at approximately 30 feet bgs. Filter sand used to backfill annulus
around well screen from 30 to 15 feet. 2-inch solid PVC riser pipe installed from 20 to ground surface. Bentonite seal was installed from 15 to 12 feet bgs. Drill cuttings used to
backfill up to ground surface. A protective road box was placed and sealed at the ground surface. Vibrating wire piezometer installed. Groundwater measurements shown are lowest
and highest measurements made over the period which the piezometer was installed (3/3/2023 through 5/1/2023).
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Sample Description
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SNCB

Stratification lines represent approximate boundaries between soil and bedrock types. Actual transitions may be
gradual. Water level readings have been made at the times and under the conditions stated. Fluctuations of
groundwater may occur due to other factors than those present at the times the measurements were made.
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S-9:  Brown/gray, fine to
medium SAND, some Silt, trace
fine Gravel, wet

End of exploration at 32 feet.
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WEATHERED BEDROCK

ND
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SPT
Value

Sample Description
Modified Burmister

471

SNCB

Stratification lines represent approximate boundaries between soil and bedrock types. Actual transitions may be
gradual. Water level readings have been made at the times and under the conditions stated. Fluctuations of
groundwater may occur due to other factors than those present at the times the measurements were made.
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G-1:  Brown, fine to coarse SAND, some Silt, little fine to
coarse Gravel, little Cobbles

S-1:  Very dense, brown/dark brown/gray, fine to medium
SAND, some fine to coarse Gravel, trace Silt

S-2:  Light brown/gray, fine to coarse SAND and GRAVEL,
little Silt

S-3:  Brown/light gray, fine to medium SAND, little fine to
coarse Gravel, little Silt
C-1:  Extremely fractured SCHIST RQD=7%

C-2:  No Recovery

End of Exploration at 20.8 feet.
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FRACTURED BEDROCK

1 - SNCB = Springfield New City Base
2 - Drillers vacuum excavated down to approximately 5 feet below ground surface (bgs).
3 - After vaccum excavating, drillers utilized 4 1/4-inch O.D steel hollow stem augers to continue drilling borehole.
4 - Bedrock coring performed with NX-sized, double tube core barrel. Core rate in units of minutes/foot. RQD = Rock Quality Designation.
5 - The headspace of soil samples was screened for Total Volatile Organic Compounds (TVOCs) using a MiniRae model 3000 Photoionization Detector (PID) equipped with
a 10.6 eV lamp. ND indicates non-detected reading below the instrument's detection of approximately 0.1 ppm.
6 - Borehole was backfilled with portland cement and drilling spoils.
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Sample Description and Identification
(Modified Burmister Procedure)SPT
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Stratification lines represent approximate boundaries between soil and bedrock types. Actual transitions may be
gradual.
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S-1:  Dense, brown, fine to coarse SAND, some fine to
coarse Gravel, little Silt

S-2:  Medium dense, dark gray, fine to medium SAND,
little fine to coarse Gravel, some Silt

S-3:  Dense, gray, fine to coarse SAND, some fine to
coarse Gravel, some Silt

S-4:  Very dense, gray, fine to medium SAND and SILT,
little fine to coarse Gravel

S-5:  Medium dense, gray, fine to medium SAND and
SILT, little fine to coarse Gravel, trace Wood

S-6:  Very dense, gray, fine to coarse SAND, little Silt,
little fine Gravel, wet

S-7:  Light gray, fine to coarse SAND and GRAVEL, trace
Silt (Pulverized Cobble), wet

S-8:  Very dense, light gray/brown, fine to coarse SAND
and GRAVEL, trace Silt, wet

S-9:  Very dense, light gray/brown, fine to coarse SAND
and GRAVEL, little Silt, wet
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GLACIAL TILL

1 - SNCB = Springfield New City Base
2 - Drillers vacuum excavated down to approximately 5 feet below ground surface (bgs).
2 - After vaccum excavating, drillers utilized 4 1/4-inch O.D steel hollow stem augers to continue drilling borehole.
3 - Driller encountered probable 12-inch cobble/boulder at approximately 9 feet bgs.
4 - Split spoon at approximately 17 to 19 feet bgs was saturated.
5 - Hard drilling and rig chatter at approximately 18 feet bgs.
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S-10:  Dense, brown/light brown, fine to coarse SAND,
little Silt, trace fine Gravel, wet

S-11:  Dense, brown/light brown, fine to coarse SAND,
some fine to coarse Gravel, little Silt, wet

S-12:  Dense, brown/gray, fine to coarse SAND and
GRAVEL, some Silt, wet

S-13:  Very dense, brown/olive, fine to coarse SAND and
GRAVEL, some Silt, wet

S-14:  Dense, brown, fine to coarse SAND and GRAVEL,
some Silt, wet

S-15:  S-15: Top 5": Brown, fine to coarse SAND, little fine
to coarse Gravel, little Silt, wet
Bottom 4": Dark gray, fine to coarse GRAVEL, some fine
Sand, some Silt, wet

End of Exploration at 40.8 feet.
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36

40.8

GLACIAL TILL

POSSIBLE WEATHERED
ROCK

6 - The headspace of soil samples was screened for Total Volatile Organic Compounds (TVOCs) using a MiniRae model 3000 Photoionization Detector (PID) equipped with
a 10.6 eV lamp. ND indicates non-detected reading below the instrument's detection of approximately 0.1 ppm.
7 - Borehole was backfilled with portland cement and drill spoils up to existing grade.
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West Parish Filters Water Treatment Facility

1515 Granville Road
Westfield, MA

Drilling Method:

Sampler Type:
Sampler O.D. (in.):
Sampler Length (in.):
Core Barrel Size:

24 5 Minutes

H. Datum:
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Diedrich D50

         See Below

     4-1/4"

JER/JFD

N/A

R

La
st

 M
od

ifi
ed

: 0
2/

28
/2

02
4 

at
 1

0:
41

A
M

 E
S

T



S-1:  Top 13": Brown/light brown, fine to medium SAND,
some Silt, trace fine Gravel
Bottom 6": Brown, fine to coarse GRAVEL, some fine to
medium Sand, some Silt
S-2:  Very dense, brown/light brown, fine to coarse
GRAVEL, some fine to medium Sand, some Silt

S-3:  Top 8": Brown/light brown, fine to coarse GRAVEL,
some fine to medium Sand, some Silt
Bottom 5": Light gray, fine to medium SAND, little fine to
coarse Gravel, little Silt
S-4:  Light gray, fine to medium SAND, little fine Gravel,
little Silt (Weathered Rock)
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FILL (SEE TEST BORING
B19-04)

GLACIAL TILL

WEATHERED ROCK

1 - SNCB = Springfield New City Base
2 - Borehole was offset approximately 1 foot north from AECOM's previous test boring B19-04.
3 - Drillers vacuum excavated down to approximately 5 feet below ground surface (bgs).
4 - Rig chatter at 16 feet bgs.
5 - After vaccum excavating, drillers utilized 4 1/4-inch O.D steel hollow stem augers to continue drilling borehole. Sampling began at approximately 20 feet bgs.
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 Description

Logged By:
Drilling Co.:

Hazen and Sawyer
West Parish Filters Water Treatment Facility

1515 Granville Road
Westfield, MA

Drilling Method:

Sampler Type:
Sampler O.D. (in.):
Sampler Length (in.):
Core Barrel Size:
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S-5:  Brown/gray, fine to medium SAND, little Silt, trace
fine Gravel (Weathered Rock)

S-6:  Brown/gray, fine to medium SAND, little Silt, trace
fine Gravel

End of Exploration at 35.7 feet.
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ND

0

8
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8
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S-6 6

7

54  50/3"

55  50/2" 428.335.7

WEATHERED ROCK

6 - The headspace of soil samples was screened for Total Volatile Organic Compounds (TVOCs) using a MiniRae model 3000 Photoionization Detector (PID) equipped with
a 10.6 eV lamp. ND indicates non-detected reading below the instrument's detection of approximately 0.1 ppm.
7 - Borehole was backfilled with portland cement and drill spoils up to existing grade.

Soiltesting Inc.
Type of Rig:

30

TEST BORING LOG

2

464

Hammer Weight (lb.):

LI
B

R
A

R
Y

 0
12

11
1.

G
LB

; 
G

Z
A

 T
E

M
P

LA
T

E
 0

21
0.

G
D

T
; 

G
Z

A
 T

E
M

P
LA

T
E

 T
E

S
T

 B
O

R
IN

G
; 

05
.0

04
66

09
.0

8 
B

O
R

IN
G

 L
O

G
S

.G
P

J;
 6

/5
/2

02
3;

 1
:0

4:
21

 P
M

Sample Description and Identification
(Modified Burmister Procedure)SPT

Value

Casing
Blows/
Core
Rate

Depth
(ft.)

Stratification lines represent approximate boundaries between soil and bedrock types. Actual transitions may be
gradual.

N/A

Date

Field
Test
Data

140

Final Boring Depth (ft.):
Date Start - Finish:

J. Hyslip

Hammer Fall (in.):

Rec.
(in)

Truck

Pen.
(in)

2/8/23

Hammer Type:

35.7

See Plan

Not Measured

R
E

M
A

R
K

S

Exploration No.:
B22-06

Foreman:

No.

SNCB

R
em

ar
k

J. Knepple

Blows
(per 6 in.)

Engineers and Scientists

Rig Model: Ground Surface Elev. (ft.):

Split Spoon
Time

Auger or Casing O.D./I.D Dia (in.):

EXPLORATION NO.:    B22-06
SHEET:             2 of 2
PROJECT NO:  05.0046609.08
REVIEWED BY:

Boring Location:

Sample

Stab. Time

E
le

v.
(f

t.
)

Safety
Groundwater Depth (ft.)

GZA
GeoEnvironmental, Inc.

Water Depth

V. Datum:

Depth
(ft)

35

40

45

50

55

60

D
ep

th
(f

t.
) STRATUM

 Description
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West Parish Filters Water Treatment Facility

1515 Granville Road
Westfield, MA

Drilling Method:

Sampler Type:
Sampler O.D. (in.):
Sampler Length (in.):
Core Barrel Size:
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VAC:  Brown, fine to coarse SAND, some Silt, little Gravel

S-1:  Very dense, brown, fine to coarse SAND, some fine
to coarse Gravel, little Silt

S-2:  Dense, brown, fine to coarse SAND, some fine to
coarse Gravel, some Silt, wet

S-3:  Medium dense, brown, fine to medium SAND and
SILT, little fine to coarse Gravel, wet

S-4:  Very dense, brown, light brown, fine to coarse SAND
and GRAVEL, little Silt, wet

S-5:  Very dense, brown, fine to coarse SAND and
GRAVEL, trace Silt, wet

S-6:  Brown, gray, fine to coarse SAND and GRAVEL,
trace Silt, wet

S-7:  Brown, gray, fine to coarse SAND and GRAVEL,
some Silt, wet (Weathered Bedrock)
C-1:  Hard, very slightly weathered, slightly fractured, fine
to coarse grained, light gray, brown, GRANITIC GNEISS.
REC=93%, RQD=86%
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BEDROCK

1 - Test boring was offset approximately 2 feet east from the proposed boring location.
2 - SNCB = Springfield New City Base
3 - Drillers vacuum excavated to approximately 5 feet below ground surface (bgs).
4 - Drillers utilized 4 1/4-inch I.D hollow stem steel augers to drill down to advance boring below vacuum excavation.
5 - Groundwater was measured at approximately 24.5 feet bgs prior to bedrock coring.
6 - Bedrock coring performed with NX-sized, double tube core barrel. Core rate in units of minutes/foot. RQD = Rock Quality Designation.
7 - Borehole was backfilled utilizing portland cement and drill spoils up to existing grade.
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End of Exploration at 30.5 feet.
440.530.5
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Sampler Length (in.):
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VAC:  Brown, fine to coarse SAND, some fine to coarse
Gravel, little Silt

S-1:  Very dense, brown, fine to coarse SAND, some fine
to coarse Gravel, trace Silt, wet

S-2:  Very dense, light brown, fine to coarse SAND, trace
fine Gravel, trace Silt, wet

S-3:  Dense, light brown, fine to coarse SAND, little fine to
coarse Gravel, trace Silt, wet

S-4:  Very dense, fine to coarse SAND and GRAVEL,
some Silt, wet

S-5:  Top 8": Gray, light brown, fine to coarse SAND, little
fine to coarse Gravel, some Silt, wet
Bottom 3": Gray, brown, SILT and CLAY, little Gravel, little
fine Sand, wet

S-6:  Dense, light brown, fine to coarse SAND and
GRAVEL, some Silt, wet
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WEATHERED BEDROCK

1 - SNCB = Springifled New City Base
2 - Drillers vacuum excavated down to approximately 4.25 feet below ground surface (bgs) and encountered refusal on boulder.
3 - Drillers utilized 4 1/4-inch I.D hollow stem steel augers to drill down to advance boring below vacuum excavation.
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(Modified Burmister Procedure)SPT
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Blows/
Core
Rate

Depth
(ft.)

Stratification lines represent approximate boundaries between soil and bedrock types. Actual transitions may be
gradual.
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See Plan
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Hazen and Sawyer
West Parish Filters Water Treatment Facility

1515 Granville Road
Westfield, MA
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Core Barrel Size:
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S-7:  Very dense, light brown, gray, fine to coarse SAND
and GRAVEL, some Silt, wet

S-8:  Light-gray, fine to coarse SAND, some Silt, wet

S-9:  Light brown, gray, fine to coarse SAND, some Silt,
little fine Gravel, wet

End of Exploration at 40.75 feet.
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S-7

S-8

S-9 4

25  46
61  69
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94  100/3" 428.240.8

WEATHERED BEDROCK

4 - Borehole was backfilled utilizing portland cement and drill spoils.
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Sample Description and Identification
(Modified Burmister Procedure)SPT

Value

Casing
Blows/
Core
Rate

Depth
(ft.)

Stratification lines represent approximate boundaries between soil and bedrock types. Actual transitions may be
gradual.

N/A

Date
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Test
Data
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Final Boring Depth (ft.):
Date Start - Finish:

J. Hyslip

Hammer Fall (in.):
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(in)

ATV

Pen.
(in)

5/4/23

Hammer Type:

40.75

See Plan
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Time
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0900
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SHEET:             2 of 2
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1515 Granville Road
Westfield, MA

Drilling Method:

Sampler Type:
Sampler O.D. (in.):
Sampler Length (in.):
Core Barrel Size:

24 5 minutes

H. Datum:

4/26/2023 - 5/4/2023

CME-550X
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60

188

35

VAC:  Brown, fine to coarse
SAND, some fine to coarse
Gravel, little Silt

S-1:  Very dense, gray, brown,
fine to coarse GRAVEL, some
fine to coarse Sand, little Silt
S-2:  Gray, light brown, fine to
coarse SAND and GRAVEL,
little Silt
S-3:  Very dense, gray, brown,
fine to coarse SAND and
GRAVEL, some Silt
S-4:  Gray, brown, fine to
coarse SAND and GRAVEL,
little Silt, wet
S-5:  Dense, brown, fine to
medium SAND, trace Silt, wet

467.5
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455.5
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FILL

CONCRETE ROOF

OPEN SAND FILTER

CONCRETE FLOOR

FILL

GLACIAL TILL

1 - SNCB = Springfield New City Base
2 - Drillers vacuum excavated to approximately 29 inches below ground surface (bgs) exposing concrete sand filter roof. Filter roof cored and measured to be 8.5-inches thick.
Drillers cored filter floor and measured to be 18-inches thick.
3 - 4-inch casing used to advance borehole. Casing advanced with 300 lb hammer. Hammer blows/foot provided in casing blows column.
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Sample Description
Modified Burmister
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SNCB

Stratification lines represent approximate boundaries between soil and bedrock types. Actual transitions may be
gradual. Water level readings have been made at the times and under the conditions stated. Fluctuations of
groundwater may occur due to other factors than those present at the times the measurements were made.
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S-6:  Dense, brown, fine to
medium SAND, trace Silt, wet

S-7:  Top 4": Brown, Clayey
SILT, wet
Middle 7": Brown, fine to
medium SAND, little fine to
coarse Gravel, little Silt, wet
Bottom 4": Gray, fine to coarse
SAND and GRAVEL, little Silt,
wet
S-8:  Brown, fine to coarse
SAND, little Silt, wet

S-9:  Brown, fine to coarse
SAND, some fine to coarse
Gravel, little Silt, wet

S-10:  Tan, fine to medium
SAND, little Silt, wet

S-11:  Very dense, gray, brown,
fine to coarse SAND and fine
GRAVEL, some Silt, wet
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SPT
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Sample Description
Modified Burmister
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SNCB

Stratification lines represent approximate boundaries between soil and bedrock types. Actual transitions may be
gradual. Water level readings have been made at the times and under the conditions stated. Fluctuations of
groundwater may occur due to other factors than those present at the times the measurements were made.
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S-12:  Gray, brown, fine to
coarse SAND and fine Gravel,
some Silt, wet

S-13:  Gray, brown, fine to
coarse SAND and fine
GRAVEL, some Silt, wet

S-14:  Gray, brown, fine to
coarse SAND and fine
GRAVEL, some Silt

End of exploration at 70.4 feet.

399.5

72  100/4"

100/4"

100/5"

S-12

S-13

S-14

9

4

5

60-
60.8

65-
65.3
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4
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4
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WEATHERED BEDROCK

4 - Groundwater monitoring well installed to 60 feet. Well consists of 20 feet of 2-inch PVC well screen set at approximately 60 feet bgs. Filter sand used to backfill annulus around
well screen from 60 to 30 feet and 2-inch solid PVC riser pipe installed from 40 feet to ground surface. Bentonite seal was installed from 30 to 17 feet bgs. Grout or cement was
installed from from 17 to 14 feet bgs and at 4 to 2 feet. Protective road box was placed and sealed at the ground surface with concrete. Vibrating wire piezometer installed.
Groundwater measurements shown are lowest and highest measurements made over the period which the piezometer was installed (5/2/23 through 6/1/23).

Sample

Date

SPT
Value

Sample Description
Modified Burmister

470

SNCB

Stratification lines represent approximate boundaries between soil and bedrock types. Actual transitions may be
gradual. Water level readings have been made at the times and under the conditions stated. Fluctuations of
groundwater may occur due to other factors than those present at the times the measurements were made.
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VAC:  Brown, fine to coarse SAND, some fine to coarse
Gravel, little Silt

G-1:  Gray, SILTY CLAY, some fine to coarse Gravel, little
fine Sand
S-1:  Top 2": Gray, fine to coarse SAND and GRAVEL,
little Clayey Silt
Bottom 6": Gray, fine to coarse SAND and GRAVEL, little
Silt (Pulverized Cobble)
S-2:  Dense, brown, fine to coarse SAND and GRAVEL,
trace Silt
S-3:  Very dense, brown-gray, fine to coarse SAND and
GRAVEL, little Silt, wet
S-4:  Very dense, brown, fine to coarse SAND and
GRAVEL, little Silt, wet

S-5:  Very dense, brown, fine to coarse SAND and
GRAVEL, little Silt, wet

C-1:  COBBLES AND BOULDERS
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CONCRETE FLOOR
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GLACIAL TILL

1 - Test boring was offset approximately 2.5 feet north
2 - SNCB = Springfield New City Base
3 - Drillers vacuum excavated to approximately 30 inches below ground surface (bgs) exposing concrete sand filter roof. Filter roof cored and measured to be 8-inches
thick. Drillers cored filter floor and measured to be 7-inches thick.
4 - 4-inch casing was used to advance borehole. Casing advanced with 300-lb hammer. Hammer blows/foot provided in casing blows column.
5 - Grab sample collected below concrete.
6 - Driller noted increased roller resistance at 27 feet bgs. Drillers began to drill rock core barrel through possible obstruction. Cobbles and boulders were recovered in core
barrel.
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Stratification lines represent approximate boundaries between soil and bedrock types. Actual transitions may be
gradual.
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24

H. Datum:

4/26/2023 - 5/2/2023

CME-550X

         See Below

     4"

JER/JFD

NX
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134

160

from originally proposed location.
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S-6:  Very dense, brown, fine to coarse SAND and
GRAVEL, little Silt, wet

S-7:  Very dense, brown, fine to coarse SAND and
GRAVEL, little Silt, wet

End of Exploration at 42 feet.

93

R

3:53

1:35

2:10

35-37

40-42

12

12

24

24

S-6

S-7

7

28  36
57  105

60  65
59  41

428.042

GLACIAL TILL

7 - Borehole was backfilled utilizing portland cement(intervals of the concrete floor and roof) and drill spoils (at other intervals).

Soiltesting Inc.
Type of Rig:

30

TEST BORING LOG
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Sample Description and Identification
(Modified Burmister Procedure)SPT

Value

Casing
Blows/
Core
Rate

Depth
(ft.)

Stratification lines represent approximate boundaries between soil and bedrock types. Actual transitions may be
gradual.

N/A

Date

Field
Test
Data

140

Final Boring Depth (ft.):
Date Start - Finish:

J. Hyslip

Hammer Fall (in.):

Rec.
(in)

ATV

Pen.
(in)

5/2/23

Hammer Type:

42

See Plan

Not Measured
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Exploration No.:
B22-104

Foreman:

No.

SNCB

R
em

ar
k

P. DeAngelis

Blows
(per 6 in.)

Engineers and Scientists

Rig Model: Ground Surface Elev. (ft.):

Split Spoon
Time

Auger or Casing O.D./I.D Dia (in.):

EXPLORATION NO.:    B22-104
SHEET:             2 of 2
PROJECT NO:  05.0046609.08
REVIEWED BY:

Boring Location:

Sample

Stab. Time

E
le

v.
(f

t.
)

Safety
Groundwater Depth (ft.)

GZA
GeoEnvironmental, Inc.

Water Depth

V. Datum:

Depth
(ft)
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 Description

Logged By:
Drilling Co.:

Hazen and Sawyer
West Parish Filters Water Treatment Facility

1515 Granville Road
Westfield, MA

Drilling Method:

Sampler Type:
Sampler O.D. (in.):
Sampler Length (in.):
Core Barrel Size:

24

H. Datum:

4/26/2023 - 5/2/2023

CME-550X

         See Below

     4"

JER/JFD

NX
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VAC:  Brown, fine to coarse SAND, some Silt, little  fine to
coarse Gravel

S-1:  Medium dense, brown, fine to coarse SAND, some
Silt, little fine to coarse Gravel

S-2:  Dense, brown, fine to coarse SAND, some Silt, little
fine to coarse Gravel

S-3:  Very dense, brown, gray, fine to coarse SAND and
GRAVEL, trace Silt

S-4:  Very dense, gray-brown, GRAVEL, some fine to
coarse Sand, trace Silt

S-5:  Top 7": Light brown, gray, fine to coarse SAND and
SILT, trace fine Gravel
Bottom 5": Brown, fine to coarse SAND and GRAVEL,
little Si

S-6:  Top 7": Brown, fine to coarse SAND and GRAVEL,
little Silt, wet
Bottom 8":  Light brown, fine to coarse SAND, little Silt,
wet

16

33

R

R

57

0-5

5-7

7-9

10-
11.8

15-17

20-
21.3

25-
26.8

8

9

12

15

12

15

24

24

20

24

15

22

VAC

S-1

S-2

S-3

S-4

S-5

S-6

1

2

3

4

6  7
9  9

10  9
24  36

55  90
107  50/2"

47  69
72  50

11  24
100/3"

27  27
30  100/4"

463.0

445.0

10

28

FILL

GLACIAL TILL

WEATHERED BEDROCK

1 - SNCB = Springfield New City Base
2 - Drillers vacuum excavated to approximately 5 feet below ground surface (bgs).
3 - Drillers utilized a 4 1/4-inch I.D hollow stem steel auger to drill down to advance boring below vacuum excavation.
4 - Split spoon appeared to be wet at approximately 25 feet bgs.

Soiltesting Inc.
Type of Rig:

30

TEST BORING LOG

2
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Sample Description and Identification
(Modified Burmister Procedure)SPT

Value

Casing
Blows/
Core
Rate

Depth
(ft.)

Stratification lines represent approximate boundaries between soil and bedrock types. Actual transitions may be
gradual.

N/A

Date

Field
Test
Data

140

Final Boring Depth (ft.):
Date Start - Finish:

J. Hyslip

Hammer Fall (in.):

Rec.
(in)

ATV

Pen.
(in)

4/26/23

Hammer Type:

36

See Plan
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Exploration No.:
B22-105

Foreman:

No.

SNCB

R
em

ar
k

P. DeAngelis

Blows
(per 6 in.)

Engineers and Scientists

Rig Model: Ground Surface Elev. (ft.):

Split Spoon
Time

Auger or Casing O.D./I.D Dia (in.):
0900

EXPLORATION NO.:    B22-105
SHEET:             1 of 2
PROJECT NO:  05.0046609.08
REVIEWED BY:

Boring Location:

Sample

Stab. Time

E
le

v.
(f

t.
)

Safety
Groundwater Depth (ft.)

GZA
GeoEnvironmental, Inc.

Water Depth

V. Datum:

Depth
(ft)
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 Description

Logged By:
Drilling Co.:

Hazen and Sawyer
West Parish Filters Water Treatment Facility

1515 Granville Road
Westfield, MA

Drilling Method:

Sampler Type:
Sampler O.D. (in.):
Sampler Length (in.):
Core Barrel Size:

24 5 minutes

H. Datum:

4/26/2023 - 5/4/2023

CME-550X

         See Below

     4-1/4"
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NX
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S-7:  Brown, fine to coarse SAND, some Silt, wet

C-1:  Moderately hard, moderately weathered, moderately
fractured, fine to coarse grained, dark gray, gray,
GRANITIC GNEISS. REC = 90%, RQD = 68%,

End of Exploration at 36 feet.

2:07

2:36

2:33

1:53

2:53

30-
30.3

31-36

4

54

4

60

S-7

C-1 5

6

100/4"
442.0

437.0

31

36

WEATHERED BEDROCK

BEDROCK

5 - Auger encountered refusal at 31 feet bgs. Bedrock coring performed with NX-sized, double tube core barrel. Core rate in units of minutes/foot. RQD = Rock Quality
Designation.
6 - Borehole was backfilled utilizing portland cement and drill spoils.

Soiltesting Inc.
Type of Rig:

30

TEST BORING LOG
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Sample Description and Identification
(Modified Burmister Procedure)SPT

Value

Casing
Blows/
Core
Rate

Depth
(ft.)

Stratification lines represent approximate boundaries between soil and bedrock types. Actual transitions may be
gradual.

N/A

Date

Field
Test
Data

140

Final Boring Depth (ft.):
Date Start - Finish:

J. Hyslip

Hammer Fall (in.):

Rec.
(in)

ATV

Pen.
(in)

4/26/23

Hammer Type:

36

See Plan
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Exploration No.:
B22-105

Foreman:

No.

SNCB

R
em

ar
k

P. DeAngelis

Blows
(per 6 in.)

Engineers and Scientists

Rig Model: Ground Surface Elev. (ft.):

Split Spoon
Time

Auger or Casing O.D./I.D Dia (in.):
0900

EXPLORATION NO.:    B22-105
SHEET:             2 of 2
PROJECT NO:  05.0046609.08
REVIEWED BY:

Boring Location:

Sample

Stab. Time

E
le

v.
(f

t.
)

Safety
Groundwater Depth (ft.)

GZA
GeoEnvironmental, Inc.

Water Depth

V. Datum:

Depth
(ft)
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 Description

Logged By:
Drilling Co.:

Hazen and Sawyer
West Parish Filters Water Treatment Facility

1515 Granville Road
Westfield, MA

Drilling Method:

Sampler Type:
Sampler O.D. (in.):
Sampler Length (in.):
Core Barrel Size:

24 5 minutes

H. Datum:

4/26/2023 - 5/4/2023

CME-550X

         See Below

     4-1/4"

JER/JFD
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G-1:  Dark brown, fine SAND and SILT, some Cobbles,
little Roots, wet

G-2:  Light brown, fine SAND, some Silt, wet

End of Exploration at 6.5 feet.

0-2.5

2.5-5

3.5

6

G-1

G-2

1

2

3

4

5

496.7

494.5

490.5

0.3

2.5

6.5

TOPSOIL

SUBSOIL

GLACIAL TILL

1 - SNCB = Springfield New City Base
2 - Drillers vacuum excavated down to approximately 2 feet below ground surface (bgs). 5.625-inch O.D steel auger was then used to drill borehole.
3 - Grab samples were obtained of the soil encountered.
4 - The headspace of soil samples was screened for Total Volatile Organic Compounds (TVOCs) using a MiniRae model 3000 Photoionization Detector (PID) equipped with
a 10.6 eV lamp. ND indicates non-detected reading below the instrument's detection of approximately 0.1 ppm.
5 - Borehole was backfilled with portland cement and drilling spoils.

Soiltesting Inc.
Type of Rig:

-

TEST BORING LOG

-
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Sample Description and Identification
(Modified Burmister Procedure)SPT

Value

Casing
Blows/
Core
Rate

Depth
(ft.)

Stratification lines represent approximate boundaries between soil and bedrock types. Actual transitions may be
gradual.

N/A

Date

Field
Test
Data

-

Final Boring Depth (ft.):
Date Start - Finish:

J. Hyslip

Hammer Fall (in.):

Rec.
(in)

Trailer

Pen.
(in)

12/7/22

Hammer Type:

6.5

See Plan
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Exploration No.:
P22-02

Foreman:

No.

SNCB

R
em

ar
k

J. Knepple

Blows
(per 6 in.)

Engineers and Scientists

Rig Model: Ground Surface Elev. (ft.):

-
Time

Auger or Casing O.D./I.D Dia (in.):
1400

EXPLORATION NO.:    P22-02
SHEET:             1 of 1
PROJECT NO:  05.0046609.08
REVIEWED BY:

Boring Location:

Sample

Stab. Time
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Groundwater Depth (ft.)

GZA
GeoEnvironmental, Inc.

Water Depth

V. Datum:
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 Description

Logged By:
Drilling Co.:

Hazen and Sawyer
West Parish Filters Water Treatment Facility

1515 Granville Road
Westfield, MA

Drilling Method:

Sampler Type:
Sampler O.D. (in.):
Sampler Length (in.):
Core Barrel Size:

- 15 Minutes

H. Datum:

12/7/2022 - 12/7/2022

CME 45C

         See Below

     See Below

JER/JFD

N/A

Auger refusal on apparent bedrock at 6.5 feet.
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G-1:  Light brown, fine to medium SAND, some Silt, trace
Roots

End of Exploration at 2 feet.

0-2

7

G-1 1

2

2

3

4

501.7

500.0

0.3

2

TOPSOIL

SUBSOIL

1 - SNCB = Springfield New City Base
2 - Drillers vacuum excavated down to approximately 2 feet below ground surface (bgs). Drillers encountered refusal on possible bedrock or boulder at 2 feet bgs while
vacuum excavation.
2 - A grab sample was obtained of the soil encountered at 2 feet bgs.
3 - Borehole was backfilled with drilling spoils.
4 - The headspace of soil samples was screened for Total Volatile Organic Compounds (TVOCs) using a MiniRae model 3000 Photoionization Detector (PID) equipped with
a 10.6 eV lamp. ND indicates non-detected reading below the instrument's detection of approximately 0.1 ppm.

Soiltesting Inc.
Type of Rig:

-

TEST BORING LOG

-
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Sample Description and Identification
(Modified Burmister Procedure)SPT

Value

Casing
Blows/
Core
Rate

Depth
(ft.)

Stratification lines represent approximate boundaries between soil and bedrock types. Actual transitions may be
gradual.

N/A

Date

Field
Test
Data

-

Final Boring Depth (ft.):
Date Start - Finish:

J. Hyslip

Hammer Fall (in.):

Rec.
(in)

Trailer

Pen.
(in)

12/8/22

Hammer Type:

2

See Plan

Not Encountered
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Exploration No.:
P22-04

Foreman:

No.

SNCB

R
em

ar
k

J. Knepple

Blows
(per 6 in.)

Engineers and Scientists

Rig Model: Ground Surface Elev. (ft.):

-
Time

Auger or Casing O.D./I.D Dia (in.):

EXPLORATION NO.:    P22-04
SHEET:             1 of 1
PROJECT NO:  05.0046609.08
REVIEWED BY:

Boring Location:

Sample

Stab. Time
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Groundwater Depth (ft.)

GZA
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Water Depth

V. Datum:
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 Description

Logged By:
Drilling Co.:

Hazen and Sawyer
West Parish Filters Water Treatment Facility

1515 Granville Road
Westfield, MA

Drilling Method:

Sampler Type:
Sampler O.D. (in.):
Sampler Length (in.):
Core Barrel Size:

-

H. Datum:

12/7/2022 - 12/7/2022

CME 45C

         See Below

     See Below

JER/JFD

N/A

Vacuum excavation refusal at 2 feet.
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G-1:  Brown, fine to medium SAND, little fine to coarse
Gravel, some Silt

End of Exploration at 4 feet.

0-4G-1 1

2
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4

5

492.7

490.5

489.0

0.3

2.5

4

TOPSOIL

SUBSOIL

GLACIAL TILL

1 - SNCB = Springfield New City Base
2 - Drillers vacuum excavated down to approximately 2 feet below ground surface (bgs). 5.625-inch O.D steel auger was then used to drill borehole.
3 - Grab sample of soil was obtained between 2 and 4 feet bgs.
4 - The headspace of soil samples was screened for Total Volatile Organic Compounds (TVOCs) using a MiniRae model 3000 Photoionization Detector (PID) equipped with
a 10.6 eV lamp. ND indicates non-detected reading below the instrument's detection of approximately 0.1 ppm.
5 - Borehole was backfilled with drilling spoils.

Soiltesting Inc.
Type of Rig:

-

TEST BORING LOG

-

493
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Sample Description and Identification
(Modified Burmister Procedure)SPT

Value

Casing
Blows/
Core
Rate

Depth
(ft.)

Stratification lines represent approximate boundaries between soil and bedrock types. Actual transitions may be
gradual.

N/A

Date

Field
Test
Data

-

Final Boring Depth (ft.):
Date Start - Finish:

J. Hyslip

Hammer Fall (in.):

Rec.
(in)

Trailer

Pen.
(in)

2/13/23

Hammer Type:

4

See Plan
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Exploration No.:
P22-05

Foreman:

No.

SNCB

R
em

ar
k

J. Knepple

Blows
(per 6 in.)

Engineers and Scientists

Rig Model: Ground Surface Elev. (ft.):

-
Time

Auger or Casing O.D./I.D Dia (in.):

EXPLORATION NO.:    P22-05
SHEET:             1 of 1
PROJECT NO:  05.0046609.08
REVIEWED BY:

Boring Location:

Sample
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 Description

Logged By:
Drilling Co.:

Hazen and Sawyer
West Parish Filters Water Treatment Facility

1515 Granville Road
Westfield, MA

Drilling Method:

Sampler Type:
Sampler O.D. (in.):
Sampler Length (in.):
Core Barrel Size:

-

H. Datum:

2/13/2023 - 2/13/2023

CME 45C

         See Below

     See Below

JER/JFD

N/A

Auger refusal on apparent bedrock at 4 feet.
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1

6

11.3

16

60

TOPSOIL

FILL

BEDROCK

1

2

3

4

5

6

497.0

492.0

486.7

11  16

 50/4" /4"

1 - SNCB = Springfield New City Base
2 - Drillers utilized soft dig techniques from ground surface to 4 feet to advance the borehole, then utilized 4 1/4-inch I.D hollow stem augers
(HSAs) from 4 feet to 6.3 feet to continue the borehole.
3 - HSA and split spoon refusal at approximately 6.3 feet below ground surface.
4 - Bedrock coring performed with NX-sized, double tube core barrel. Core rate in units of minutes/foot. RQD = Rock Quality Designation.
5 - Borehole was backfilled with onsite drill spoils to existing grade.
6 - Ground elevation interpolated from plan titled "Raw Water Transmission Main Plan and Profile - Sheet 1" Drawn by Hazen and Sawyer,
dated September 2023.

G-1

SS-1

C-1

 R

0.0-4.0

5.0-6.3

6.3-11.3

11

15

G-1:  Top 1':  Dark brown, fine to coarse SAND, some Silt, little fine to

coarse Gravel (Topsoil)

Bottom 3':  Brown, fine to coarse SAND, some Silt, little fine to coarse

Gravel

SS-1:  Gray-brown, fine to medium SAND, some Silt, some fine to

coarse Gravel

C-1:  Medium, moderately weathered, extremely fractured, medium

grained, gray, SCHIST

REC=25%, RQD=0%

End of exploration at 11.3 feet

Ground Surface Elev. (ft.):

TEST BORING LOG

Date Start - Finish:
SNCBFinal Boring Depth (ft.):

Safety w/Cathead
Hammer Weight (lb.):
Hammer Fall (in.):
Auger or Casing O.D./I.D Dia (in.): Rock Core Size:

Drilling Co.:
Foreman:

Rig Model:
Drilling Method:

Boring Location:

Engineers and Scientists

Soiltesting Inc.
J. Wargo

J. DeAngelis
 Hollow Stem Auger

498
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Pen.
(in)

Stratum
Description

R
em

ar
k

E
le

v.
(f

t.
)

Blows
(per 6 in.)

R
E

M
A

R
K

S

Exploration No.:
B23-01

See Log Key for exploration of sample description and identification procedures. Stratification lines represent
approximate boundaries between soil and bedrock types. Actual transitions may be gradual. Water level readings have
been made at the times and under the conditions stated. Fluctuations of groundwater may occur due to other factors
than those present at the times the measurements were made.

N/A
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Hammer Type:

 30 Sampler Length (in.):

Logged By: Type of Rig:  Mobile

EXPLORATION NO.:    B23-01
SHEET:             1 of 1
PROJECT NO:  05.0046609.08
REVIEWED BY:  J. Davis

GZA
GeoEnvironmental, Inc.

H. Datum:

V. Datum:

No.

Sample

 24
 NX

11.3

 6-3/8 / 4-3/4

Sampler Type:
Sampler O.D. (in.):

Hazen and Sawyer
West Parish Filters Water Treatment Facility

1515 Granville Road
Westfield, MA

Split Spoon

SPT
Value
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Rate
(min)

See Plan

12/12/2023 - 12/13/1023
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Stratum Description
(Modified Burmister Classification)
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12/13/2023
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BEDROCK
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497.1

495.0

487.9

483.0

15  19

 15  20

21  41

 50/5" /5"

50/2" /2"

1 - SNCB = Springfield New City Base
2 - Drillers utilized soft dig techniques from the ground surface to 4 feet, then switched to 4 1/4-inch I.D hollow stem augers (HSAs) from 4 feet
to 10.1 feet.
3 - Groundwater encountered 2.2 feet below ground surface after vacuum excavation.
4 - HSA and split spoon refusal at 10.1 feet below ground surface.
5 - Bedrock coring performed with NX-sized, double tube core barrel. Core rate in units of minutes/foot. RQD = Rock Quality Designation.
6 - Borehole backfilled with onsite drill spoils to existing grade.
7 - Existing elevations interpolated from plan titled "Raw Water Transmission Main Plan and Profile - Sheet 1" Drawn by Hazen and Sawyer,
dated September 2023.

G-1

SS-1

SS-2

SS-3

C-1

 34

 R

0.0-5.0

5.0-7.0

7.0-8.4

10.0-10.1

10.1-15.1

12

0

0

23

G-1:  Top 0.9':  Dark brown, fine to coarse SAND, little Silt, little fine to

coarse Gravel, moist

Middle 2.1':  Brown, fine to coarse SAND, some fine to coarse Gravel,

trace Silt, wet

Bottom 2': Gray-brown, fine to coarse SAND, some fine to coarse

Gravel, little Silt, wet

SS-1:  Dense, gray-brown, fine to medium SAND, some Silt, some

fine to coarse Gravel, wet

SS-2:  No Recovery

SS-3:  Weathered BEDROCK in spoon tip

C-1:  Medium, moderately weathered, extremely fractured, medium

grained, gray SCHIST

REC=38%, RQD=0%

End of exploration at 15.1 feet

Ground Surface Elev. (ft.):

TEST BORING LOG

Date Start - Finish:
SNCBFinal Boring Depth (ft.):

Safety w/Cathead
Hammer Weight (lb.):
Hammer Fall (in.):
Auger or Casing O.D./I.D Dia (in.): Rock Core Size:

Drilling Co.:
Foreman:

Rig Model:
Drilling Method:

Boring Location:

Engineers and Scientists

Soiltesting Inc.
J. Wargo

J. DeAngelis
 Hollow Stem Auger
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Exploration No.:
B23-02

See Log Key for exploration of sample description and identification procedures. Stratification lines represent
approximate boundaries between soil and bedrock types. Actual transitions may be gradual. Water level readings have
been made at the times and under the conditions stated. Fluctuations of groundwater may occur due to other factors
than those present at the times the measurements were made.

N/A
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Hammer Type:

 30 Sampler Length (in.):

Logged By: Type of Rig:  Mobile

EXPLORATION NO.:    B23-02
SHEET:             1 of 1
PROJECT NO:  05.0046609.08
REVIEWED BY:  J. Davis

GZA
GeoEnvironmental, Inc.

H. Datum:

V. Datum:

No.

Sample

 24
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15.1

 6-3/8 / 4-3/4

Sampler Type:
Sampler O.D. (in.):

Hazen and Sawyer
West Parish Filters Water Treatment Facility

1515 Granville Road
Westfield, MA

Split Spoon

SPT
Value

 2

Core
Rate
(min)

See Plan

12/12/2023 - 12/13/1023
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Stratum Description
(Modified Burmister Classification)

 Diedrich D-120

Groundwater Depth (ft.)

12/13/2023
Date WaterTime Stab. Time Casing
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TOPSOIL
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WEATHERED BEDROCK

BEDROCK
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51  57

 50/3" /3"

50/2" /2"

1 - SNCB = Springfield New City Base
2 - Drillers utilized soft dig techniques from the ground surface to 1 foot, then switched to 4 1/4-inch I.D hollow stem augers (HSAs) from 1 foot
to 4 feet.
3 - HSA and split spoon refusal at 4.1 feet below ground surface.
4 - Bedrock coring performed with NX-sized, double tube core barrel. Core rate in units of minutes/foot. RQD = Rock Quality Designation.
5 - Borehole backfilled with onsite drill spoils to existing grade.
6 - Ground elevation interpolated from plan titled "Raw Water Transmission Main Plan and Profile - Sheet 1" Drawn by Hazen and Sawyer,
dated September 2023.

SS-1

SS-2

C-1

 R1.0-2.3

4.0-4.1

4.1-9.1

8

2

24

Dark brown, fine to coarse SAND, little fine to coarse Gravel, little Silt

SS-1:  Brown, fine to coarse SAND and fine to coarse Gravel, trace

Silt

SS-2:  SS-2: Weathered Bedrock in Spoon Tip

C-1:  C-1: Medium, moderately weathered, extremely fracturerd,

medium grained, gray SCHIST, REC = 40%, RQD = 0%

End of exploration at 9.1 feet

Ground Surface Elev. (ft.):

TEST BORING LOG

Date Start - Finish:
SNCBFinal Boring Depth (ft.):

Safety w/Cathead
Hammer Weight (lb.):
Hammer Fall (in.):
Auger or Casing O.D./I.D Dia (in.): Rock Core Size:

Drilling Co.:
Foreman:

Rig Model:
Drilling Method:

Boring Location:

Engineers and Scientists

Soiltesting Inc.
J. Wargo

J. DeAngelis
Hollow Stem Auger
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Exploration No.:
B23-03

See Log Key for exploration of sample description and identification procedures. Stratification lines represent
approximate boundaries between soil and bedrock types. Actual transitions may be gradual. Water level readings have
been made at the times and under the conditions stated. Fluctuations of groundwater may occur due to other factors
than those present at the times the measurements were made.

N/A
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Hammer Type:

30 Sampler Length (in.):

Logged By: Type of Rig: Mobile

EXPLORATION NO.:    B23-03
SHEET:             1 of 1
PROJECT NO:  05.0046609.08
REVIEWED BY:  J. Davis

GZA
GeoEnvironmental, Inc.

H. Datum:

V. Datum:

No.

Sample
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9.1

6-3/8 / 4-3/4

Sampler Type:
Sampler O.D. (in.):

Hazen and Sawyer
West Parish Filters Water Treatment Facility

1515 Granville Road
Westfield, MA

Split Spoon

SPT
Value

2

Core
Rate
(min)

See Plan

12/12/2023 - 12/13/1023
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Stratum Description
(Modified Burmister Classification)

Diedrich D-120

Groundwater Depth (ft.)

12/13/23
Date WaterTime Stab. Time Casing
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TOPSOIL
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WEATHERED BEDROCK

BEDROCK

1
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491.8
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487.9

482.9

50/2" /2"

1 - SNCB = Springfield New City Base
2 - Drillers utilized soft dig techniques from the ground surface to 3.5 feet, then switched to 4 1/4-inch I.D hollow stem augers (HSAs) from 3.5
feet to 5.1 feet.
3 - Groundwater measured to be 2.9 feet below ground surface after vacuum excavation.
4 - HSA and split spoon refusal at 5.1 feet below ground surface.
5 - Bedrock coring performed with NX-sized, double tube core barrel. Core rate in units of minutes/foot. RQD = Rock Quality Designation.
6 - Borehole backfilled with onsite drill spoils to existing grade.
5 - Ground surface elevations interpolated from plan titled "Raw Water Transmission Main Plan and Profile - Sheet 1" Drawn by Hazen and
Sawyer, dated September 2023.

G-1

SS-1

C-1

0.0-5.0

5.0-5.1

5.1-10.1

1

56

G-1:  Top 1.2':  Dark brown, fine to coarse SAND, little fine to coarse

Gravel, little Silt, trace Roots, moist

Middle 2.3':  Brown, fine to coarse SAND, little fine to coarse Gravel,

little Silt, moist

SS-1:  Weathered Bedrock in spoon tip

C-1:  Medium to hard, moderately to slightly weathered, extremely to

slightly fractured, medium grained, gray GNEISS

REC=92%, RQD=52%

End of exploration at 10.1 feet

Ground Surface Elev. (ft.):

TEST BORING LOG

Date Start - Finish:
SNCBFinal Boring Depth (ft.):

Safety w/Cathead
Hammer Weight (lb.):
Hammer Fall (in.):
Auger or Casing O.D./I.D Dia (in.): Rock Core Size:

Drilling Co.:
Foreman:

Rig Model:
Drilling Method:

Boring Location:

Engineers and Scientists

Soiltesting Inc.
J. Wargo

J. DeAngelis
 Hollow Stem Auger
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Exploration No.:
B23-04

See Log Key for exploration of sample description and identification procedures. Stratification lines represent
approximate boundaries between soil and bedrock types. Actual transitions may be gradual. Water level readings have
been made at the times and under the conditions stated. Fluctuations of groundwater may occur due to other factors
than those present at the times the measurements were made.

N/A
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Hammer Type:

 30 Sampler Length (in.):

Logged By: Type of Rig:  Mobile

EXPLORATION NO.:    B23-04
SHEET:             1 of 1
PROJECT NO:  05.0046609.08
REVIEWED BY:  J. Davis

GZA
GeoEnvironmental, Inc.

H. Datum:

V. Datum:

No.

Sample
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 NX

10.1

 6-3/8 / 4-3/4

Sampler Type:
Sampler O.D. (in.):

Hazen and Sawyer
West Parish Filters Water Treatment Facility

1515 Granville Road
Westfield, MA

Split Spoon

SPT
Value

  2

Core
Rate
(min)

See Plan

12/12/2023 - 12/13/1023

Depth
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Stratum Description
(Modified Burmister Classification)

 Diedrich D-120

Groundwater Depth (ft.)

12/12/2023
Date WaterTime Stab. Time Casing
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TOPSOIL

SUBSOIL

WEATHERED ROCK

1
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497.0

493.0

489.5

1 - SNCB = Springfield New City Base
2 - Drillers utilized soft dig techniques from the ground surface to approximately 4 feet, then switched to 4 1/4-inch I.D hollow stem augers
(HSAs) from 4 to 8.5 feet.
3 - HSA refusal at 8.5 feet below ground surface.
4 - Borehole backfilled with onsite drill spoils to existing grade.
5 - Ground surface elevation interpolated from plan titled "Raw Water Transmission Main Plan and Profile - Sheet 1" Drawn by Hazen and
Sawyer, dated September 2023.

G-1

G-2

G-3

0.0-1.0

1.0-3.0

5.0-8.5

G-1:  Dark brown, fine to coarse SAND, little fine to coarse Gravel,

trace Silt, trace Roots, moist

G-2:  Brown, fine to coarse SAND, little fine to coarse Gravel, trace

Silt

G-3:  Weathered Rock. Spoils consist of gray-brown decomposed

rock fragments.

End of exploration at 8.5 feet

Ground Surface Elev. (ft.):

TEST BORING LOG

Date Start - Finish:
SNCBFinal Boring Depth (ft.):

Safety w/Cathead
Hammer Weight (lb.):
Hammer Fall (in.):
Auger or Casing O.D./I.D Dia (in.): Rock Core Size:

Drilling Co.:
Foreman:

Rig Model:
Drilling Method:

Boring Location:

Engineers and Scientists

Soiltesting Inc.
J. Wargo

J. DeAngelis
 Hollow Stem Auger
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Exploration No.:
P23-01

See Log Key for exploration of sample description and identification procedures. Stratification lines represent
approximate boundaries between soil and bedrock types. Actual transitions may be gradual. Water level readings have
been made at the times and under the conditions stated. Fluctuations of groundwater may occur due to other factors
than those present at the times the measurements were made.

N/A
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Hammer Type:

 30 Sampler Length (in.):

Logged By: Type of Rig:  Mobile

EXPLORATION NO.:    P23-01
SHEET:             1 of 1
PROJECT NO:  05.0046609.08
REVIEWED BY:  J. Davis

GZA
GeoEnvironmental, Inc.

H. Datum:

V. Datum:

No.

Sample
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 NX

8.5

 6-3/8 / 4-3/4

Sampler Type:
Sampler O.D. (in.):

Hazen and Sawyer
West Parish Filters Water Treatment Facility

1515 Granville Road
Westfield, MA

Split Spoon

SPT
Value

 2

Core
Rate
(min)

See Plan

12/12/2023 - 12/13/1023
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Stratum Description
(Modified Burmister Classification)

 Diedrich D-120

Groundwater Depth (ft.)

12/12/2023
Date WaterTime Stab. Time Casing
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1
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498.0

493.5

490.0

1 - SNCB = Springfield New City Base
2 - Drillers utilized soft dig techniques from the ground surface to approximately 4 feet, then switched to 4 1/4-inch I.D hollow stem augers
(HSAs) from 4 to 9 feet.
3 - HSA refusal at 9 feet below ground surface.
4 - Borehole backfilled with onsite drill spoils to existing grade.
5 - Ground surface elevation interpolated from plan titled "Raw Water Transmission Main Plan and Profile - Sheet 1" Drawn by Hazen and
Sawyer, dated September 2023.

G-1

G-2

G-3

0.0-1.0

1.0-5.0

5.0-9.0

G-1:  Dark brown, fine to coarse SAND, little fine to coarse Gravel,

trace Silt, trace Roots, moist

G-2:  Brown, fine to coarse SAND, little fine to coarse Gravel, trace

Silt, moist to wet

G-3:  Weathered Rock. Spoils consist of gray-brown decomposed

rock fragments.

End of exploration at 9 feet

Ground Surface Elev. (ft.):

TEST BORING LOG

Date Start - Finish:
SNCBFinal Boring Depth (ft.):

Safety w/Cathead
Hammer Weight (lb.):
Hammer Fall (in.):
Auger or Casing O.D./I.D Dia (in.): Rock Core Size:

Drilling Co.:
Foreman:

Rig Model:
Drilling Method:

Boring Location:

Engineers and Scientists

Soiltesting Inc.
J. Wargo

J. DeAngelis
Hollow Stem Auger
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Exploration No.:
P23-02

See Log Key for exploration of sample description and identification procedures. Stratification lines represent
approximate boundaries between soil and bedrock types. Actual transitions may be gradual. Water level readings have
been made at the times and under the conditions stated. Fluctuations of groundwater may occur due to other factors
than those present at the times the measurements were made.

N/A
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Hammer Type:

30 Sampler Length (in.):

Logged By: Type of Rig: Mobile

EXPLORATION NO.:    P23-02
SHEET:             1 of 1
PROJECT NO:  05.0046609.08
REVIEWED BY:  J. Davis

GZA
GeoEnvironmental, Inc.

H. Datum:

V. Datum:

No.

Sample

24
NX

9

6-3/8 / 4-3/4

Sampler Type:
Sampler O.D. (in.):

Hazen and Sawyer
West Parish Filters Water Treatment Facility

1515 Granville Road
Westfield, MA

Split Spoon

SPT
Value

2

Core
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(min)

See Plan

12/12/2023 - 12/13/1023

Depth
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Stratum Description
(Modified Burmister Classification)

Diedrich D-120

Groundwater Depth (ft.)

12/12/23
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Time Stab. Time Casing
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1

2

3

4

5

499.0

497.0

496.0

1 - SNCB = Springfield New City Base
2 - Drillers utilized soft dig techniques from the ground surface to approximately 3 feet, then switched to 4 1/4-inch I.D hollow stem augers
(HSAs) from 3 to 4 feet.
3 - HSA refusal at 4 feet below ground surface.
4 - Borehole backfilled with onsite drill spoils to existing grade.
5 - Ground surface elevation interpolated from plan titled "Raw Water Transmission Main Plan and Profile - Sheet 1" Drawn by Hazen and
Sawyer, dated September 2023.

G-1

G-2

G-3

0.0-1.0

1.0-3.0

3.0-4.0

G-1:  Dark brown, fine to coarse SAND, little fine to coarse Gravel,

trace Silt, trace Roots, moist

G-2:  Brown, fine to coarse SAND, little fine to coarse Gravel, trace

Silt, moist

G-3:  Weathered Rock. Spoils consist of gray-brown decomposed

rock fragments.

End of exploration at 4 feet

Ground Surface Elev. (ft.):

TEST BORING LOG

Date Start - Finish:
SNCBFinal Boring Depth (ft.):

Safety w/Cathead
Hammer Weight (lb.):
Hammer Fall (in.):
Auger or Casing O.D./I.D Dia (in.): Rock Core Size:

Drilling Co.:
Foreman:

Rig Model:
Drilling Method:

Boring Location:

Engineers and Scientists

Soiltesting Inc.
J. Wargo

J. DeAngelis
 Hollow Stem Auger
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Description
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(per 6 in.)
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Exploration No.:
P23-03

See Log Key for exploration of sample description and identification procedures. Stratification lines represent
approximate boundaries between soil and bedrock types. Actual transitions may be gradual. Water level readings have
been made at the times and under the conditions stated. Fluctuations of groundwater may occur due to other factors
than those present at the times the measurements were made.

N/A

 140
Hammer Type:

 30 Sampler Length (in.):

Logged By: Type of Rig:  Mobile

EXPLORATION NO.:    P23-03
SHEET:             1 of 1
PROJECT NO:  05.0046609.08
REVIEWED BY:  J. Davis

GZA
GeoEnvironmental, Inc.

H. Datum:

V. Datum:

No.

Sample

 24
 NX

4

 6-3/8 / 4-3/4

Sampler Type:
Sampler O.D. (in.):

Hazen and Sawyer
West Parish Filters Water Treatment Facility

1515 Granville Road
Westfield, MA

Split Spoon

SPT
Value

 2

Core
Rate
(min)

See Plan

12/12/2023 - 12/13/1023

Depth
(ft)

5

10

15

20

25

30

Depth
(ft.)

Rec.
(in)

Stratum Description
(Modified Burmister Classification)

 Diedrich D-120

Groundwater Depth (ft.)

12/12/2023
Date WaterTime Stab. Time Casing
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1.5

7

8.5

TOPSOIL

SUBSOIL

WEATHERED ROCK

1

2

3

4

5

494.5

489.0

487.5

1 - SNCB = Springfield New City Base
2 - Drillers utilized soft dig techniques from the ground surface to approximately 4 feet, then switched to 4 1/4-inch I.D hollow stem augers
(HSAs) from 4 to 8.5 feet.
3 - HSA refusal at 8.5 feet below ground surface.
4 - Borehole backfilled with onsite drill spoils to existing grade.
5 - Ground surface elevation interpolated from plan titled "Raw Water Transmission Main Plan and Profile - Sheet 1" Drawn by Hazen and
Sawyer, dated September 2023.

G-1

G-2

G-3

0.0-1.5

1.5-7.0

7.0-8.5

G-1:  Dark brown, fine to coarse SAND, little fine to coarse Gravel,

trace Silt, trace Roots, moist

G-2:  Brown, fine to coarse SAND, little fine to coarse Gravel, trace

Silt, moist

G-3:  Weathered Rock. Spoils consist of gray-brown decomposed

rock fragments.

End of exploration at 8.5 feet

Ground Surface Elev. (ft.):

TEST BORING LOG

Date Start - Finish:
SNCBFinal Boring Depth (ft.):

Safety w/Cathead
Hammer Weight (lb.):
Hammer Fall (in.):
Auger or Casing O.D./I.D Dia (in.): Rock Core Size:

Drilling Co.:
Foreman:

Rig Model:
Drilling Method:

Boring Location:

Engineers and Scientists

Soiltesting Inc.
J. Wargo

J. DeAngelis
 Hollow Stem Auger
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Exploration No.:
P23-04

See Log Key for exploration of sample description and identification procedures. Stratification lines represent
approximate boundaries between soil and bedrock types. Actual transitions may be gradual. Water level readings have
been made at the times and under the conditions stated. Fluctuations of groundwater may occur due to other factors
than those present at the times the measurements were made.

N/A
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Hammer Type:

 30 Sampler Length (in.):

Logged By: Type of Rig:  Mobile

EXPLORATION NO.:    P23-04
SHEET:             1 of 1
PROJECT NO:  05.0046609.08
REVIEWED BY:  J. Davis

GZA
GeoEnvironmental, Inc.

H. Datum:

V. Datum:

No.

Sample

 24
 NX

8.5

 6-3/8 / 4-3/4

Sampler Type:
Sampler O.D. (in.):

Hazen and Sawyer
West Parish Filters Water Treatment Facility

1515 Granville Road
Westfield, MA

Split Spoon

SPT
Value

 2

Core
Rate
(min)

See Plan

12/12/2023 - 12/13/1023

Depth
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(ft.)
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Stratum Description
(Modified Burmister Classification)

 Diedrich D-120
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APPENDIX D 

GEOTECHNICAL LABORATORY RESULTS 
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1 of 1

08.24.21

Depth 

(Ft)

As 

Received 

Moisture

Content

%

LL

%

PL

%

Gravel 

%

Sand 

%

Fines 

%

Resistivity 

(Mohms-

cm)

Sulfide 

(mg/kg)

Chloride 

(mg/kg)

Sulfate 

(mg/kg)

Redox 

Potential 

(mv)

pH

Electrical 

Resist. As 

Received Ohm-

cm @ 60°F

Electrical 

Resist. 

Saturated Ohm-

cm @ 60°F

D2216 D1498 D4972

B21-01 S-4 / S-5 6-10 21-S-3343 13.9 ND ND 80 142.9 8.00 31600 23300 Corrosivity Only

B21-02 S-4 / S-5 6-10 21-S-3344 12.1 ND 81 88 162.0 7.56 6790 4160 Corrosivity Only

B21-01 S-3 4-6 21-S-3345 33.7 46.7 19.6 Brown silty sand with gravel

B21-02 S-3 4-6 21-S-3346 35.2 50.7 14.1 Brown silty sand with gravel

B21-01 S-9 20-22 21-S-3347 39.7 53.3 7.0
Brown poorly graded sand with silt 

and gravel

B21-01 S-11 30-32 21-S-3348 16.2 63.6 20.2 Brown silty sand with gravel

B21-01 S-8 15-17 21-S-3349 7.4 83.3 9.3 Brown well-graded sand with silt

08.25.21

Project Information:

SWSC WPF Clearwell and Backwash PS

Date Received: 08.17.21 Reviewed By:

LABORATORY TESTING DATA SHEET, Report No.: 7421-H-167

Identification Tests Corrosivity Tests

D6913

Boring No. Sample No.
Laboratory           

No.

D4318

Client Information:

Electrical Resistivity, pH, and Redox Potential tests were completed by AV on 08.24.21.

Tighe & Bond

Westfield, MA

PM: Paul Moran

Assigned By: Dan Gnatek

Let's Build a Solid Foundation

195 Frances Avenue

Cranston RI, 02910

Phone: (401)-467-6454

Fax: (401)-467-2398

thielsch.com

Date Reviewed:

1515 Granville Rd., Westfield, MA

T&B Project Number: S-2057-042

Laboratory Log

and

Soil Description

Summary Page:

Report Date:

G57

Collected By: Rob Manson

EPA D4327

This report only relates to items inspect and/or tested. No warranty, expressed or implied, is made.

This report shall not be reproduced, except in full, without prior written approval from the Agency, as defined in ASTM E329.
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Particle Size Distribution Report
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Test Results (D6913 &  ASTM D 1140)
Opening Percent Spec.* Pass?

Size Finer (Percent) (X=Fail)

Material Description

Atterberg Limits (ASTM D 4318)

Classification

Coefficients

Date Received: Date Tested:
Tested By:

Checked By:
Title:

Date Sampled:Source of Sample: Borings Depth: 4-6'
Sample Number: B21-01 / S-3

Client:
Project:

Project No: Figure

Brown silty sand with gravel

1-1/2"
1"

3/4"
1/2"
3/8"
#4

#10
#20
#40
#60

#100
#200

100.0
89.6
84.8
77.4
71.7
66.3
60.0
54.6
44.7
36.0
28.2
19.6

NP NV NP

SM A-1-b

25.8596 19.2917 1.9890
0.5929 0.1702

08.17.21 08.23.21

RR / MS

Steven Accetta

Laboratory Coordinator

Tighe & Bond

SWSC WPF Clearwell and Backwash PS
1515 Granville Rd., Westfield, MA

S-2057-042

PL= LL= PI=

USCS (D 2487)= AASHTO (M 145)=

D90= D85= D60=
D50= D30= D15=
D10= Cu= Cc=

Remarks

* (no specification provided)

Thielsch Engineering Inc.

Cranston, RI 21-S-3345
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Particle Size Distribution Report
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Fine Coarse Medium
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Fine Silt

% Fines
Clay
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Test Results (D6913 &  ASTM D 1140)
Opening Percent Spec.* Pass?

Size Finer (Percent) (X=Fail)

Material Description

Atterberg Limits (ASTM D 4318)

Classification

Coefficients

Date Received: Date Tested:
Tested By:

Checked By:
Title:

Date Sampled:Source of Sample: Borings Depth: 4-6'
Sample Number: B21-02 / S-3

Client:
Project:

Project No: Figure

Brown silty sand with gravel

0.75"
0.5"

0.375"
#4

#10
#20
#40
#60

#100
#200

100.0
91.1
75.3
64.8
55.5
47.8
39.3
30.3
22.1
14.1

NP NV NP

SM A-1-b

12.4212 11.3289 2.8514
1.0944 0.2451 0.0820

08.17.21 08.23.21

RR / MS

Steven Accetta

Laboratory Coordinator

Tighe & Bond

SWSC WPF Clearwell and Backwash PS
1515 Granville Rd., Westfield, MA

S-2057-042

PL= LL= PI=

USCS (D 2487)= AASHTO (M 145)=

D90= D85= D60=
D50= D30= D15=
D10= Cu= Cc=

Remarks

* (no specification provided)

Thielsch Engineering Inc.

Cranston, RI 21-S-3346
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Particle Size Distribution Report
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Test Results (D6913 &  ASTM D 1140)
Opening Percent Spec.* Pass?

Size Finer (Percent) (X=Fail)

Material Description

Atterberg Limits (ASTM D 4318)

Classification

Coefficients

Date Received: Date Tested:
Tested By:

Checked By:
Title:

Date Sampled:Source of Sample: Borings Depth: 20-22'
Sample Number: B21-01 / S-9

Client:
Project:

Project No: Figure

Brown poorly graded sand with silt and gravel

1-1/2"
1"

3/4"
1/2"
3/8"
#4

#10
#20
#40
#60

#100
#200

100.0
90.2
90.2
79.0
73.1
60.3
48.1
34.5
24.4
16.9
11.5

7.0

NP NV NP

SP-SM A-1-a

18.7363 15.2928 4.6697
2.2909 0.6288 0.2140
0.1235 37.81 0.69

08.17.21 08.19.21

RR / MS

Steven Accetta

Laboratory Coordinator

Tighe & Bond

SWSC WPF Clearwell and Backwash PS
1515 Granville Rd., Westfield, MA

S-2057-042

PL= LL= PI=

USCS (D 2487)= AASHTO (M 145)=

D90= D85= D60=
D50= D30= D15=
D10= Cu= Cc=

Remarks

* (no specification provided)

Thielsch Engineering Inc.

Cranston, RI 21-S-3347
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Particle Size Distribution Report
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Test Results (D6913 &  ASTM D 1140)
Opening Percent Spec.* Pass?

Size Finer (Percent) (X=Fail)

Material Description

Atterberg Limits (ASTM D 4318)

Classification

Coefficients

Date Received: Date Tested:
Tested By:

Checked By:
Title:

Date Sampled:Source of Sample: Borings Depth: 30-32'
Sample Number: B21-01 / S-11

Client:
Project:

Project No: Figure

Brown silty sand with gravel

0.75"
0.5"

0.375"
#4

#10
#20
#40
#60

#100
#200

100.0
91.2
89.1
83.8
78.7
71.6
61.9
50.5
34.6
20.2

NP NV NP

SM A-2-4(0)

11.2518 5.5614 0.3810
0.2456 0.1257

08.17.21 08.23.21

RR / MS

Steven Accetta

Laboratory Coordinator

Tighe & Bond

SWSC WPF Clearwell and Backwash PS
1515 Granville Rd., Westfield, MA

S-2057-042

PL= LL= PI=

USCS (D 2487)= AASHTO (M 145)=

D90= D85= D60=
D50= D30= D15=
D10= Cu= Cc=

Remarks

* (no specification provided)

Thielsch Engineering Inc.

Cranston, RI 21-S-3348
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Particle Size Distribution Report
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Test Results (D6913 &  ASTM D 1140)
Opening Percent Spec.* Pass?

Size Finer (Percent) (X=Fail)

Material Description

Atterberg Limits (ASTM D 4318)

Classification

Coefficients

Date Received: Date Tested:
Tested By:

Checked By:
Title:

Date Sampled:Source of Sample: Borings Depth: 15-17'
Sample Number: B21-02 / S-8

Client:
Project:

Project No: Figure

Brown well-graded sand with silt

0.5"
0.375"

#4
#10
#20
#40
#60

#100
#200

100.0
97.7
92.6
81.7
66.0
46.4
29.5
17.0

9.3

NP NV NP

SW-SM A-1-b

3.6936 2.5031 0.6710
0.4764 0.2541 0.1323
0.0822 8.17 1.17

08.17.21 08.19.21

RR / MS

Steven Accetta

Laboratory Coordinator

Tighe & Bond

SWSC WPF Clearwell and Backwash PS
1515 Granville Rd., Westfield, MA

S-2057-042

PL= LL= PI=

USCS (D 2487)= AASHTO (M 145)=

D90= D85= D60=
D50= D30= D15=
D10= Cu= Cc=

Remarks

* (no specification provided)

Thielsch Engineering Inc.

Cranston, RI 21-S-3349
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Client: AECOM
Project: Clearwell & Backwash Pump Sta. Replace.
Location: Westfield, MA Project No: GTX-311107
Boring ID: B19-01
Sample ID: SS-1
Depth : 5-7

Sample Type: jar
Test Date: 01/06/20
Test Id: 536390

Tested By: ckg
Checked By: jsc

Test Comment: ---
Visual Description: Moist, light grayish brown silty sand with gravel 
Sample Comment: ---

Particle Size Analysis - ASTM D6913/D7928

printed 1/7/2020 8:56:42 AM
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#
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#
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% Cobble

---

% Gravel

40.5

% Sand

47.1

% Silt & Clay Size

12.4
Sieve Name Sieve Size, mm Percent Finer Spec. Percent Complies

1.5 in 

1 in 

0.75 in 

0.5 in 

0.375 in 

#4 

#10 

#20 

#40 

#60 

#100 

#140 

#200 

Hydrometer

---

---

---

---

---

---

---

---

37.50

25.00

19.00

12.50

9.50

4.75

2.00

0.85

0.42

0.25

0.15

0.11

0.075

Particle Size (mm)

0.0352

0.0227

0.0133

0.0096

0.0068

0.0048

0.0034

0.0014

100

92

83

75

69

59

52

45

35

26

19

15

12

Percent Finer

8

6

5

4

3

2

1

1

Spec. Percent Complies

 Coefficients
D   =20.1461 mm85

D   =4.9535 mm60

D   =1.5376 mm50

D   =0.3197 mm30

D   =0.1022 mm15

D   =0.0496 mm10

C   =99.869u C   =0.416c

 Classification
 ASTM N/A

 AASHTO Stone Fragments, Gravel and Sand 
(A-1-b (0))

 Sample/Test Description
Sand/Gravel Particle Shape : ANGULAR

Sand/Gravel Hardness : HARD

Dispersion Device : Apparatus A - Mech Mixer 

Dispersion Period : 1 minute

Est. Specific Gravity : 2.65

Separation of Sample: #200 Sieve
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Client: AECOM
Project: Clearwell & Backwash Pump Sta. Replace.
Location: Westfield, MA Project No: GTX-311107
Boring ID: B19-01
Sample ID: SS-3
Depth : 15-17

Sample Type: jar
Test Date: 01/06/20
Test Id: 536391

Tested By: ckg
Checked By: jsc

Test Comment: ---
Visual Description: Moist, dark brown sand with silt and gravel 
Sample Comment: ---

Particle Size Analysis - ASTM D6913/D7928

printed 1/7/2020 10:12:03 AM
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% Gravel

33.5
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57.9

% Silt & Clay Size

8.6
Sieve Name Sieve Size, mm Percent Finer Spec. Percent Complies

0.75 in 

0.5 in 

0.375 in 

#4 

#10 

#20 

#40 

#60 

#100 

#140 

#200 

19.00

12.50

9.50

4.75

2.00

0.85

0.42

0.25

0.15

0.11

0.075

100

84

77

67

52

40

27

19

13

10

8.6

 Coefficients
D   =12.6761 mm85

D   =3.1865 mm60

D   =1.6996 mm50

D   =0.4957 mm30

D   =0.1781 mm15

D   =0.0985 mm10

C   =32.350u C   =0.783c

 Classification
 ASTM N/A

 AASHTO Stone Fragments, Gravel and Sand 
(A-1-b (1))

 Sample/Test Description
Sand/Gravel Particle Shape : ANGULAR

Sand/Gravel Hardness : HARD
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Client: AECOM
Project: Clearwell & Backwash Pump Sta. Replace.
Location: Westfield, MA Project No: GTX-311107
Boring ID: B19-01
Sample ID: SS-4
Depth : 20-22

Sample Type: jar
Test Date: 01/06/20
Test Id: 536392

Tested By: ckg
Checked By: jsc

Test Comment: ---
Visual Description: Moist, dark gray silty sand with gravel 
Sample Comment: ---

Particle Size Analysis - ASTM D6913/D7928

printed 1/7/2020 8:56:45 AM

0

10

20

30

40

50

60

70

80

90

100

0.0010.010.11101001000

P
er

ce
nt

 F
in

er

Grain Size (mm)

1.
5 

in
 

1 
in

 
0.

75
 in

 

0.
5 

in
 

0.
37

5 
in

 

#
4 

#
10

 

#
20

 

#
40

 

#
60

 

#
10

0 
#
14

0 
#
20

0 

% Cobble

---

% Gravel

40.8
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44.7

% Silt & Clay Size

14.5
Sieve Name Sieve Size, mm Percent Finer Spec. Percent Complies

1.5 in 

1 in 

0.75 in 

0.5 in 

0.375 in 

#4 

#10 

#20 

#40 

#60 

#100 

#140 

#200 

Hydrometer

---

---

---

---

---

---

---

---

37.50

25.00

19.00

12.50

9.50

4.75

2.00

0.85

0.42

0.25

0.15

0.11

0.075

Particle Size (mm)

0.0366

0.0228

0.0134

0.0095

0.0068

0.0048

0.0034

0.0014

100

69

69

65

65

59

53

46

37

29

21

17

14

Percent Finer

11

9

7

6

4

3

3

3

Spec. Percent Complies

 Coefficients
D   =30.9083 mm85

D   =5.2688 mm60

D   =1.4275 mm50

D   =0.2733 mm30

D   =0.0803 mm15

D   =0.0296 mm10

C   =178.000u C   =0.479c

 Classification
 ASTM N/A

 AASHTO Stone Fragments, Gravel and Sand 
(A-1-b (0))

 Sample/Test Description
Sand/Gravel Particle Shape : ROUNDED

Sand/Gravel Hardness : HARD

Dispersion Device : Apparatus A - Mech Mixer 

Dispersion Period : 1 minute

Est. Specific Gravity : 2.65

Separation of Sample: #200 Sieve
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Client: AECOM
Project: Clearwell & Backwash Pump Sta. Replace.
Location: Westfield, MA Project No: GTX-311107
Boring ID: B19-02
Sample ID: SS-1
Depth : 7-9

Sample Type: jar
Test Date: 01/06/20
Test Id: 536393

Tested By: ckg
Checked By: jsc

Test Comment: ---
Visual Description: Moist, dark grayish brown silty sand
Sample Comment: ---

Particle Size Analysis - ASTM D6913/D7928

printed 1/7/2020 8:56:46 AM
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54.2

% Silt & Clay Size

33.8

Sieve Name Sieve Size, mm Percent Finer Spec. Percent Complies

0.75 in 

0.5 in 

0.375 in 

#4 

#10 

#20 

#40 

#60 

#100 

#140 

#200 

Hydrometer

---

---

---

---

---

---

---

---

19.00

12.50

9.50

4.75

2.00

0.85

0.42

0.25

0.15

0.11

0.075

Particle Size (mm)

0.0349

0.0229

0.0134

0.0095

0.0068

0.0048

0.0034

0.0014

100

93

92

88

85

82

76

67

52

43

34

Percent Finer

20

14

10

8

7

6

4

3

Spec. Percent Complies

 Coefficients
D   =1.9762 mm85

D   =0.1981 mm60

D   =0.1385 mm50

D   =0.0602 mm30

D   =0.0247 mm15

D   =0.0124 mm10

C   =15.976u C   =1.475c

 Classification
 ASTM N/A

 AASHTO Silty Gravel and Sand (A-2-4 (0))

 Sample/Test Description
Sand/Gravel Particle Shape : ANGULAR

Sand/Gravel Hardness : HARD

Dispersion Device : Apparatus A - Mech Mixer 

Dispersion Period : 1 minute

Est. Specific Gravity : 2.65

Separation of Sample: #200 Sieve
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Client: AECOM
Project: Clearwell & Backwash Pump Sta. Replace.
Location: Westfield, MA Project No: GTX-311107
Boring ID: B19-02
Sample ID: SS-4
Depth : 20-22

Sample Type: jar
Test Date: 01/06/20
Test Id: 536394

Tested By: ckg
Checked By: jsc

Test Comment: ---
Visual Description: Moist, dark brown sand with silt and gravel 
Sample Comment: ---

Particle Size Analysis - ASTM D6913/D7928

printed 1/7/2020 8:56:47 AM
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73.7
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9.6

Sieve Name Sieve Size, mm Percent Finer Spec. Percent Complies

0.75 in 

0.5 in 

0.375 in 

#4 

#10 

#20 

#40 

#60 

#100 

#140 

#200 

Hydrometer

---

---

---

---

---

---

---

---

19.00

12.50

9.50

4.75

2.00

0.85

0.42

0.25

0.15

0.11

0.075

Particle Size (mm)

0.0349

0.0232

0.0136

0.0095

0.0068

0.0048

0.0034

0.0014

100

88

87

83

75

63

44

26

16

12

9.6

Percent Finer

8

5

4

3

2

2

1

0

Spec. Percent Complies

 Coefficients
D   =6.6482 mm85

D   =0.7515 mm60

D   =0.5265 mm50

D   =0.2825 mm30

D   =0.1368 mm15

D   =0.0785 mm10

C   =9.573u C   =1.353c

 Classification
 ASTM N/A

 AASHTO Stone Fragments, Gravel and Sand 
(A-1-b (1))

 Sample/Test Description
Sand/Gravel Particle Shape : ANGULAR

Sand/Gravel Hardness : HARD

Dispersion Device : Apparatus A - Mech Mixer 

Dispersion Period : 1 minute

Est. Specific Gravity : 2.65

Separation of Sample: #200 Sieve
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Client: AECOM
Project: Clearwell & Backwash Pump Sta. Replace.
Location: Westfield, MA Project No: GTX-311107
Boring ID: B19-02
Sample ID: SS-5
Depth : 25-27

Sample Type: jar
Test Date: 01/06/20
Test Id: 536395

Tested By: ckg
Checked By: jsc

Test Comment: ---
Visual Description: Moist, brown silty sand with gravel 
Sample Comment: ---

Particle Size Analysis - ASTM D6913/D7928

printed 1/7/2020 8:56:48 AM
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% Gravel

30.1

% Sand

54.7

% Silt & Clay Size

15.2

Sieve Name Sieve Size, mm Percent Finer Spec. Percent Complies

1 in 

0.75 in 

0.5 in 

0.375 in 

#4 

#10 

#20 

#40 

#60 

#100 

#140 

#200 

Hydrometer

---

---

---

---

---

---

---

---

25.00

19.00

12.50

9.50

4.75

2.00

0.85

0.42

0.25

0.15

0.11

0.075

Particle Size (mm)

0.0360

0.0230

0.0135

0.0095

0.0068

0.0048

0.0034

0.0014

100

85

79

74

70

63

55

45

33

23

19

15

Percent Finer

14

11

8

7

6

5

4

2

Spec. Percent Complies

 Coefficients
D   =18.6201 mm85

D   =1.4853 mm60

D   =0.6093 mm50

D   =0.2108 mm30

D   =0.0670 mm15

D   =0.0198 mm10

C   =75.015u C   =1.511c

 Classification
 ASTM N/A

 AASHTO Stone Fragments, Gravel and Sand 
(A-1-b (0))

 Sample/Test Description
Sand/Gravel Particle Shape : ANGULAR

Sand/Gravel Hardness : HARD

Dispersion Device : Apparatus A - Mech Mixer 

Dispersion Period : 1 minute

Est. Specific Gravity : 2.65

Separation of Sample: #200 Sieve
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Client: AECOM
Project: Clearwell & Backwash Pump Sta. Replace.
Location: Westfield, MA Project No: GTX-311107
Boring ID: B19-03
Sample ID: SS-2
Depth : 5-7

Sample Type: jar
Test Date: 01/06/20
Test Id: 536396

Tested By: ckg
Checked By: jsc

Test Comment: ---
Visual Description: Moist, dark brown silty sand with gravel 
Sample Comment: ---

Particle Size Analysis - ASTM D6913/D7928

printed 1/7/2020 8:56:48 AM

0

10

20

30

40

50

60

70

80

90

100

0.0010.010.11101001000

P
er

ce
nt

 F
in

er

Grain Size (mm)

1 
in

 
0.

75
 in

 

0.
5 

in
 

0.
37

5 
in

 

#
4 

#
10

 

#
20

 

#
40

 

#
60

 

#
10

0 
#

14
0 

#
20

0 

% Cobble
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% Gravel

35.6

% Sand

49.2

% Silt & Clay Size

15.2

Sieve Name Sieve Size, mm Percent Finer Spec. Percent Complies

1 in 

0.75 in 

0.5 in 

0.375 in 

#4 

#10 

#20 

#40 

#60 

#100 

#140 

#200 

Hydrometer

---

---

---

---

---

---

---

---

25.00

19.00

12.50

9.50

4.75

2.00

0.85

0.42

0.25

0.15

0.11

0.075

Particle Size (mm)

0.0341

0.0228

0.0132

0.0094

0.0067

0.0048

0.0034

0.0014

100

80

73

71

64

59

52

43

33

24

19

15

Percent Finer

12

10

7

6

5

4

3

2

Spec. Percent Complies

 Coefficients
D   =20.4159 mm85

D   =2.3798 mm60

D   =0.7406 mm50

D   =0.2124 mm30

D   =0.0716 mm15

D   =0.0237 mm10

C   =100.414u C   =0.800c

 Classification
 ASTM N/A

 AASHTO Stone Fragments, Gravel and Sand 
(A-1-b (0))

 Sample/Test Description
Sand/Gravel Particle Shape : ANGULAR

Sand/Gravel Hardness : HARD

Dispersion Device : Apparatus A - Mech Mixer 

Dispersion Period : 1 minute

Est. Specific Gravity : 2.65

Separation of Sample: #200 Sieve
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Client: AECOM
Project: Clearwell & Backwash Pump Sta. Replace.
Location: Westfield, MA Project No: GTX-311107
Boring ID: B19-03
Sample ID: SS-3
Depth : 10-12

Sample Type: jar
Test Date: 01/06/20
Test Id: 536397

Tested By: ckg
Checked By: jsc

Test Comment: ---
Visual Description: Moist, dark gray silty sand 
Sample Comment: ---

Particle Size Analysis - ASTM D6913/D7928

printed 1/7/2020 8:56:49 AM
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48.5

% Silt & Clay Size

48.1
Sieve Name Sieve Size, mm Percent Finer Spec. Percent Complies

0.375 in 

#4 

#10 

#20 

#40 

#60 

#100 

#140 

#200 

Hydrometer

---

---

---

---

---

---

---

---

9.50

4.75

2.00

0.85

0.42

0.25

0.15

0.11

0.075

Particle Size (mm)

0.0310

0.0211

0.0128

0.0089

0.0065

0.0047

0.0033

0.0014

100

97

94

90

84

76

64

56

48

Percent Finer

34

27

24

21

18

14

12

9

Spec. Percent Complies

 Coefficients
D   =0.4717 mm85

D   =0.1278 mm60

D   =0.0818 mm50

D   =0.0247 mm30

D   =0.0051 mm15

D   =0.0019 mm10

C   =67.263u C   =2.513c

 Classification
 ASTM N/A

 AASHTO Silty Soils (A-4 (0))

 Sample/Test Description
Sand/Gravel Particle Shape : ANGULAR

Sand/Gravel Hardness : HARD

Dispersion Device : Apparatus A - Mech Mixer 

Dispersion Period : 1 minute

Est. Specific Gravity : 2.65

Separation of Sample: #200 Sieve
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Client: AECOM
Project: Clearwell & Backwash Pump Sta. Replace.
Location: Westfield, MA Project No: GTX-311107
Boring ID: B19-03
Sample ID: SS-4
Depth : 15-17

Sample Type: jar
Test Date: 01/06/20
Test Id: 536398

Tested By: ckg
Checked By: jsc

Test Comment: ---
Visual Description: Moist, olive brown silty sand 
Sample Comment: ---

Particle Size Analysis - ASTM D6913/D7928

printed 1/7/2020 10:13:10 AM
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Sieve Name Sieve Size, mm Percent Finer Spec. Percent Complies

0.375 in 

#4 

#10 

#20 

#40 

#60 

#100 

#140 

#200 

9.50

4.75

2.00

0.85

0.42

0.25

0.15

0.11

0.075

100

100

98

93

84

74

60

51

42

 Coefficients
D   =0.4503 mm85

D   =0.1510 mm60

D   =0.1017 mm50

D   =0.0465 mm30

D   =0.0191 mm15

D   =0.0118 mm10

C   =12.797u C   =1.214c

 Classification
 ASTM N/A

 AASHTO Silty Soils (A-4 (0))

 Sample/Test Description
Sand/Gravel Particle Shape : ---

Sand/Gravel Hardness : ---
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Client: AECOM
Project: Clearwell & Backwash Pump Sta. Replace.
Location: Westfield, MA Project No: GTX-311107
Boring ID: B19-04
Sample ID: SS-1
Depth : 5-7

Sample Type: jar
Test Date: 01/06/20
Test Id: 536399

Tested By: ckg
Checked By: jsc

Test Comment: ---
Visual Description: Moist, dark grayish brown silty sand
Sample Comment: ---

Particle Size Analysis - ASTM D6913/D7928

printed 1/7/2020 8:56:51 AM
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18.5
Sieve Name Sieve Size, mm Percent Finer Spec. Percent Complies

0.375 in 

#4 

#10 

#20 

#40 

#60 

#100 

#140 

#200 

Hydrometer

---

---

---

---

---

---

---

---

9.50

4.75

2.00

0.85

0.42

0.25

0.15

0.11

0.075

Particle Size (mm)

0.0341

0.0232

0.0134

0.0095

0.0068

0.0048

0.0034

0.0014

100
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1

Spec. Percent Complies

 Coefficients
D   =0.7433 mm85

D   =0.2405 mm60

D   =0.1899 mm50

D   =0.1158 mm30

D   =0.0524 mm15

D   =0.0293 mm10

C   =8.208u C   =1.903c

 Classification
 ASTM N/A

 AASHTO Silty Gravel and Sand (A-2-4 (0))

 Sample/Test Description
Sand/Gravel Particle Shape : ANGULAR

Sand/Gravel Hardness : HARD

Dispersion Device : Apparatus A - Mech Mixer 

Dispersion Period : 1 minute

Est. Specific Gravity : 2.65

Separation of Sample: #200 Sieve
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Client: AECOM
Project: Clearwell & Backwash Pump Sta. Replace.
Location: Westfield, MA Project No: GTX-311107
Boring ID: B19-05
Sample ID: SS-2
Depth : 5-7

Sample Type: jar
Test Date: 01/06/20
Test Id: 536400

Tested By: ckg
Checked By: jsc

Test Comment: ---
Visual Description: Moist, dark brown sand with silt and gravel 
Sample Comment: ---

Particle Size Analysis - ASTM D6913/D7928

printed 1/7/2020 8:56:51 AM
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% Cobble

---

% Gravel

18.6

% Sand

69.9

% Silt & Clay Size

11.5

Sieve Name Sieve Size, mm Percent Finer Spec. Percent Complies

0.75 in 

0.5 in 

0.375 in 

#4 

#10 

#20 

#40 

#60 

#100 

#140 

#200 

Hydrometer

---

---

---

---

---

---

---

---

19.00

12.50

9.50

4.75

2.00

0.85

0.42

0.25

0.15

0.11

0.075

Particle Size (mm)

0.0374

0.0233

0.0134

0.0096

0.0068

0.0048

0.0034

0.0014

100

89

86

81

71

56

37

25

17

14

11

Percent Finer

9

6

5

4

3

2

1

0

Spec. Percent Complies

 Coefficients
D   =8.5972 mm85

D   =1.0832 mm60

D   =0.6900 mm50

D   =0.3146 mm30

D   =0.1169 mm15

D   =0.0522 mm10

C   =20.751u C   =1.750c

 Classification
 ASTM N/A

 AASHTO Stone Fragments, Gravel and Sand 
(A-1-b (0))

 Sample/Test Description
Sand/Gravel Particle Shape : ANGULAR

Sand/Gravel Hardness : HARD

Dispersion Device : Apparatus A - Mech Mixer 

Dispersion Period : 1 minute

Est. Specific Gravity : 2.65

Separation of Sample: #200 Sieve
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Client: AECOM
Project: Clearwell & Backwash Pump Sta. Replace.
Location: Westfield, MA Project No: GTX-311107
Boring ID: B19-05
Sample ID: SS-3
Depth : 10-12

Sample Type: jar
Test Date: 01/07/20
Test Id: 536401

Tested By: ckg
Checked By: jsc

Test Comment: ---
Visual Description: Moist, dark gray gravel with silt and sand
Sample Comment: ---

Particle Size Analysis - ASTM D6913/D7928

printed 1/7/2020 10:13:53 AM
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% Cobble

---

% Gravel

47.5

% Sand

43.1

% Silt & Clay Size

9.4
Sieve Name Sieve Size, mm Percent Finer Spec. Percent Complies

1.5 in 

1 in 

0.75 in 

0.5 in 

0.375 in 

#4 

#10 

#20 

#40 

#60 

#100 

#140 

#200 

37.50

25.00

19.00

12.50

9.50

4.75

2.00

0.85

0.42

0.25

0.15

0.11

0.075

100

80

71

62

59

53

45

38

30

23

16

12

9.4

 Coefficients
D   =27.5959 mm85

D   =9.9931 mm60

D   =3.5270 mm50

D   =0.4166 mm30

D   =0.1390 mm15

D   =0.0803 mm10

C   =124.447u C   =0.216c

 Classification
 ASTM N/A

 AASHTO Stone Fragments, Gravel and Sand 
(A-1-b (1))

 Sample/Test Description
Sand/Gravel Particle Shape : ANGULAR

Sand/Gravel Hardness : HARD
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Client: AECOM
Project: Clearwell & Backwash Pump Sta. Replace.
Location: Westfield, MA Project No: GTX-311107
Boring ID: B19-06
Sample ID: SS-1
Depth : 5-7

Sample Type: jar
Test Date: 01/07/20
Test Id: 536402

Tested By: ckg
Checked By: jsc

Test Comment: ---
Visual Description: Moist, dark brown silty sand with gravel 
Sample Comment: ---

Particle Size Analysis - ASTM D6913/D7928

printed 1/7/2020 8:56:53 AM
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% Cobble

---

% Gravel

19.2

% Sand

62.1

% Silt & Clay Size

18.7

Sieve Name Sieve Size, mm Percent Finer Spec. Percent Complies

0.75 in 

0.5 in 

0.375 in 

#4 

#10 

#20 

#40 

#60 

#100 

#140 

#200 

Hydrometer

---

---

---

---

---

---

---

---

19.00

12.50

9.50

4.75

2.00

0.85

0.42

0.25

0.15

0.11

0.075

Particle Size (mm)

0.0339

0.0220

0.0133

0.0095

0.0068

0.0048

0.0033

0.0014

100

91

87

81

74

64

53

41

30

24

19

Percent Finer

11

8

6

5

4

3

2

1

Spec. Percent Complies

 Coefficients
D   =7.6746 mm85

D   =0.6564 mm60

D   =0.3678 mm50

D   =0.1515 mm30

D   =0.0511 mm15

D   =0.0291 mm10

C   =22.557u C   =1.202c

 Classification
 ASTM N/A

 AASHTO Silty Gravel and Sand (A-2-4 (0))

 Sample/Test Description
Sand/Gravel Particle Shape : ANGULAR

Sand/Gravel Hardness : HARD

Dispersion Device : Apparatus A - Mech Mixer 

Dispersion Period : 1 minute

Est. Specific Gravity : 2.65

Separation of Sample: #200 Sieve
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Client: GZA GeoEngineering, Inc.

Project Name: West Parish Water Treatment Facility

Project Location: Westfield, MA

GTX #: 318361

Test Date: 12/20/23

Tested By: btm

Checked By: ank

Boring ID Sample ID Depth, ft
Soil Temperature,

o
 C

Average pH Reading

G-1 B23-01 5.5-6.5' 20.8 7.41

G-1 B23-02 9.5-10.5' 20.7 7.85

G-1 B23-03 4-5' 21.2 7.43

G-1 B23-04 5-6' 20.4 7.43

Notes:

Laboratory pH of Soil by ASTM G51

Description

Moist, yellowish brown silty sand with gravel

Moist, yellowish brown silty sand with gravel

Moist, yellowish brown sand with gravel and organics

Moist, yellowish brown silty sand with gravel
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Client:

Project:

Location:

GTX#:

Test Date:

Due Date:

Tested By:

Checked By:

Boring

ID

Sample

ID

Depth,

ft.

Electrical Resistivity,

ohm-cm

Electrical 

Conductivity,

(ohm-cm)
-1

B23-01 404392.00 5.5-6.5 ft 21,687 4.61E-05

B23-02 404393.00 9.5-10.5 ft 22,556 4.43E-05

B23-03 404394.00 4-5 ft 40,814 2.45E-05

B23-04 404395.00 5-6 ft 23,426 4.27E-05

Notes: Test Equipment: Nilsson Model 400 Soil Resistance Meter, MC Miller Soil Box

Water added to sample to create a thick slurry prior to testing (saturated condition).

Electrical Conductivity is calculated as inverse of Electrical Resistivity (per ASTM G57)

Test conducted in standard laboratory atmosphere: 68-73 F

ank

01/04/24

GZA GeoEnvironmental, Inc.

West Parish Water Treatment Facility 

Westfield, MA

318361

12/29/23

slv

Laboratory Measurement of Soil Resistivity Using

the Wenner Four-Electrode Method by ASTM G57

(Laboratory Measurement)

Sample Description

Moist, yellowish brown silty sand 

with gravel

Moist, yellowish brown sand with 

gravel and organics

Moist, yellowish brown silty sand 

with gravel

Moist, yellowish brown silty sand 

with gravel

La
st

 M
od

ifi
ed

: 0
2/

28
/2

02
4 

at
 1

0:
41

A
M

 E
S

T



Page 1 of 3 

2 
 
 
 
 
 
 

 
GEOTESTING EXPRESS INCORPORATED  
125 NAGOG PARK 
ACTON  MA  01720-3451   
USA 

 Analysis No. 

Report Date 

Date Sampled 

Date Received 

Where Sampled 

Sampled By 

 TS-A2311604 

28 December 2023 

19 December 2023 

26 December 2023 

Acton, MA  USA 

Client    

 
This is to attest that we have examined: Soil: Project: West Parish Water Treatment Facility; Site Location: 
Westfield, MA; Job Number: GTX-318361 
 
When examined to the applicable requirements of: 
 

AASHTO T 291-18  “Standard Method of Test for Determining Water-Soluble Chloride Ion 
Content in Soil” Method B 

 
AASHTO T 290-20 “Standard Method of Test for Determining Water-Soluble Sulfate Ion 

Content in Soil” 
Standard Methods-2017  Part 4000 “Inorganic Nonmetallic Constituents” 4500-S2- Sulfide 
 
ASTM G 200-20  “Standard Test Method for Measurement of Oxidation-Reduction 

Potential (ORP) of Soil” 
 

Results:  
 
AASHTO T 291 - Chloride Method B 
 

  Sample 
Results Minimum 

Detection Limit ppm (mg/kg) %1 

B23-01 
75. 0.0075 

10. 

G-1 5.5 – 6.55’ 

B23-02 
< 10. < 0.0010 

G-1 9.5 – 10.5’ 

B23-03 
74. 0.0074 

G-1 4.0 – 5.0’ 

B23-04 
< 10. < 0.0010 

G-1 5.0 – 6.0’ 

NOTE: 1Percent by weight after drying and prepared as per the Standard. *Withdrawn 2021 without Replacement   

 
 
 
 
 
 

PO Box 572455 / Salt Lake City UT  84157-2455 / USA 
TEL +1 801 262 2448 ∙ FAX +1 801 262 9870 ∙ www.TEi-TS.com 
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Analysis TS-A2311604 
GeoTesting Express, Inc. 

Page 2 of 3 
Report Date: 28 December 2023 

 

© 2023 by Testing Engineers International, Inc.  CAVEAT: This certificate may not be reproduced except in full, without the expressed written consent of 
TEi-Testing Services, LLC.  Note: The values in this certificate are the values obtained under standard test conditions as reported in the appropriate 
Report of Test and thus may be used for purposes of demonstrating compliance or for comparison with other units tested under the same standard.  The 
results do not indicate the function of the sample(s) under nonstandard or field conditions.  Statement of Risk: Client understands and agrees that 
declarations of conformity are made by directly comparing the measurement results against the test limits given in the standard without consideration to 
factors that may contribute to measurement uncertainty and accepts the shared risk that arises from this approach.  This certificate gives the 
characteristics of the sample(s) submitted for testing only.  It does not and may not be used to certify the characteristics of the product, nor to imply that 
the product in general meets the requirements of any standard, nor its acceptability in the marketplace.  TEi stylized lettering and logo are registered 
trademarks and use is by contract and/or written permission only. USEPA Laboratory ID UT00930 TEi-Testing Services is a wholly owned LLC of Testing 
Engineers International, Inc. 

3455 South 500 West 
Salt Lake City, UT 84115-4234 USA 
TEL: +1 801 262 2448  
FAX: +1 801 262 9870 

 
 

AASHTO T 290 – Sulfates (Soluble) 
 

  Sample 
Results Minimum 

Detection Limit ppm (mg/kg) %1 

B23-01 
< 10. < 0.0010 

10. 

G-1 5.5 – 6.55’ 

B23-02 
< 10. < 0.0010 

G-1 9.5 – 10.5’ 

B23-03 
< 10. < 0.0010 

G-1 4.0 – 5.0’ 

B23-04 
< 10. < 0.0010 

G-1 5.0 – 6.0’ 

NOTE: 1Percent by weight after drying and prepared as per the Standard.   

 
SM 4500-S2- Sulfide (Soluble) 
 

Sample 
Results Minimum 

Detection Limit ppb (µg/kg) %1 

B23-01 
250. 0.0000250 

10. 

G-1 5.5 – 6.55’ 

B23-02 
430. 0.0000430 

G-1 9.5 – 10.5’ 

B23-03 
240. 0.0000240 

G-1 4.0 – 5.0’ 

B23-04 
480. 0.0000480 

G-1 5.0 – 6.0’ 

NOTE: 1Percent by weight after drying and prepared as per the Standard. 
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Analysis TS-A2311604 
GeoTesting Express, Inc. 

Page 3 of 3 
Report Date: 28 December 2023 

 

© 2023 by Testing Engineers International, Inc.  CAVEAT: This certificate may not be reproduced except in full, without the expressed written consent of 
TEi-Testing Services, LLC.  Note: The values in this certificate are the values obtained under standard test conditions as reported in the appropriate 
Report of Test and thus may be used for purposes of demonstrating compliance or for comparison with other units tested under the same standard.  The 
results do not indicate the function of the sample(s) under nonstandard or field conditions.  Statement of Risk: Client understands and agrees that 
declarations of conformity are made by directly comparing the measurement results against the test limits given in the standard without consideration to 
factors that may contribute to measurement uncertainty and accepts the shared risk that arises from this approach.  This certificate gives the 
characteristics of the sample(s) submitted for testing only.  It does not and may not be used to certify the characteristics of the product, nor to imply that 
the product in general meets the requirements of any standard, nor its acceptability in the marketplace.  TEi stylized lettering and logo are registered 
trademarks and use is by contract and/or written permission only. USEPA Laboratory ID UT00930 TEi-Testing Services is a wholly owned LLC of Testing 
Engineers International, Inc. 

3455 South 500 West 
Salt Lake City, UT 84115-4234 USA 
TEL: +1 801 262 2448  
FAX: +1 801 262 9870 

 
 
ASTM G 200 – Reduction Oxidation Potential (REDOX)   
  

Sample Results 
Minimum 

Detection Limit 

B23-01 
285.3 @ 19.5 ºC 

0.1mV 

G-1 5.5 – 6.55’ 

B23-02 
280.0 @ 19.6 ºC 

G-1 9.5 – 10.5’ 

B23-03 
293.9 @ 19.8 ºC 

G-1 4.0 – 5.0’ 

B23-04 
307.0 @ 19.4 ºC 

G-1 5.0 – 6.0’ 

NOTE: Prepared as per the Standard. 

 
END OF ANALYSIS 

 
USEPA Laboratory ID UT00930 
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Client: AECOM
Project: SWSC Westfield Hydropower Facility
Location: Westfield, MA Project No: GTX-314421
Boring ID: B21-3
Sample ID: SS-1
Depth : 9-11 ft

Sample Type: jar
Test Date: 10/21/21
Test Id: 633391

Tested By: ckg
Checked By: bfs

Test Comment: ---
Visual Description: Moist, olive dark gray sand with silt and gravel
Sample Comment: ---

Particle Size Analysis - ASTM D6913/D7928

printed 10/25/2021 3:21:29 PM
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% Cobble

---

% Gravel

36.9

% Sand

52.3

% Silt & Clay Size

10.8
Sieve Name Sieve Size, mm Percent Finer Spec. Percent Complies

2 in 

1.5 in 

1 in 

0.75 in 

0.5 in 

0.375 in 

#4 

#10 

#20 

#40 

#60 

#100 

#140 

#200 

Hydrometer

---

---

---

---

---

---

---

---

50.00

37.50

25.00

19.00

12.50

9.50

4.75

2.00

0.85

0.42

0.25

0.15

0.11

0.075

Particle Size (mm)

0.0302

0.0218

0.0129

0.0093

0.0065

0.0047

0.0033

0.0014

100

96

81

79

74

71

63

53

43

34

27

19

14

11

Percent Finer

6

4

3

2

1

1

1

1

Spec. Percent Complies

 Coefficients
D   =27.8202 mm85

D   =3.6441 mm60

D   =1.5457 mm50

D   =0.3122 mm30

D   =0.1107 mm15

D   =0.0650 mm10

C   =56.063u C   =0.411c

 Classification
 ASTM N/A

 AASHTO Stone Fragments, Gravel and Sand 
(A-1-b (0))

 Sample/Test Description
Sand/Gravel Particle Shape : ANGULAR

Sand/Gravel Hardness : HARD

Dispersion Device : Apparatus A - Mech Mixer 

Dispersion Period : 1 minute

Est. Specific Gravity : 2.65

Separation of Sample: #200 Sieve
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Client: AECOM
Project: SWSC Westfield Hydropower Facility
Location: Westfield, MA Project No: GTX-314421
Boring ID: B21-4
Sample ID: SS-1
Depth : 5-7 ft

Sample Type: jar
Test Date: 10/25/21
Test Id: 636233

Tested By: ckg
Checked By: bfs

Test Comment: ---
Visual Description: Moist, olive gray silty sand with gravel
Sample Comment: ---

Particle Size Analysis - ASTM D6913/D7928

printed 10/25/2021 3:21:33 PM
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% Cobble

---

% Gravel

26.4

% Sand

49.2

% Silt & Clay Size

24.4
Sieve Name Sieve Size, mm Percent Finer Spec. Percent Complies

1.5 in 

1 in 

0.75 in 

0.5 in 

0.375 in 

#4 

#10 

#20 

#40 

#60 

#100 

#140 

#200 

Hydrometer

---

---

---

---

---

---

---

---

37.50

25.00

19.00

12.50

9.50

4.75

2.00

0.85

0.42

0.25

0.15

0.11

0.075

Particle Size (mm)

0.0336

0.0217

0.0128

0.0092

0.0065

0.0046

0.0033

0.0014

100

84

84

79

79

74

65

55

43

35

29

26

24

Percent Finer

15

12

9

7

6

5

4

2

Spec. Percent Complies

 Coefficients
D   =25.3441 mm85

D   =1.3500 mm60

D   =0.6409 mm50

D   =0.1611 mm30

D   =0.0342 mm15

D   =0.0159 mm10

C   =84.906u C   =1.209c

 Classification
 ASTM N/A

 AASHTO Stone Fragments, Gravel and Sand 
(A-1-b (0))

 Sample/Test Description
Sand/Gravel Particle Shape : ANGULAR

Sand/Gravel Hardness : HARD

Dispersion Device : Apparatus A - Mech Mixer 

Dispersion Period : 1 minute

Est. Specific Gravity : 2.65

Separation of Sample: #200 Sieve
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Client: AECOM
Project: SWSC Westfield Hydropower Facility
Location: Westfield, MA Project No: GTX-314421
Boring ID: B21-5
Sample ID: SS-1
Depth : 5-7 ft

Sample Type: jar
Test Date: 10/20/21
Test Id: 633393

Tested By: ckg
Checked By: bfs

Test Comment: ---
Visual Description: Moist, dark gray sandy clay
Sample Comment: ---

Particle Size Analysis - ASTM D6913

printed 10/25/2021 3:21:41 PM
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% Cobble

---

% Gravel

0.0

% Sand

36.9

% Silt & Clay Size

63.1
Sieve Name Sieve Size, mm Percent Finer Spec. Percent Complies

#4 

#10 

#20 

#40 

#60 

#100 

#140 

#200 

4.75

2.00

0.85

0.42

0.25

0.15

0.11

0.075

100

99

94

89

80

72

67

63

 Coefficients
D   =0.3364 mm85

D   =N/A60

D   =N/A50

D   =N/A30

D   =N/A15

D   =N/A10

C   =N/Au C   =N/Ac

 Classification
 ASTM N/A

 AASHTO Silty Soils (A-4 (0))

 Sample/Test Description
Sand/Gravel Particle Shape : ---

Sand/Gravel Hardness : ---
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Client: AECOM
Project: SWSC Westfield Hydropower Facility
Location: Westfield, MA Project No: GTX-314421
Boring ID: ---
Sample ID: ---
Depth : ---

Sample Type: ---
Test Date: 10/19/21
Test Id: 633515

Tested By: tlm
Checked By: smd

 Bulk Density and Compressive Strength
 of Rock Core Specimens by ASTM D7012 Method C 

printed 10/19/2021 12:50:01 PM

 Boring ID  Sample
Number 

 Depth  Bulk
Density,

pcf 

 Compressive 
strength,

psi

Failure
Type

 Meets ASTM
D4543

 Note(s)

B21-1 R-1

B21-2 R-1

B21-4 R-1

B21-1 R-1

B21-2 R-1

B21-4 R-1

 16.1-16.7 ft

 16-17 ft

 14.3-14.9 ft

163

169

169

829

1958

1046

2

3

3

No

No

Yes

2,*

2,*

---

Notes:     Density determined on core samples by measuring dimensions and weight and then calculating.

All specimens tested at the approximate as-received moisture content and at standard laboratory temperature.

The axial load was applied continuously at a stress rate that produced failure in a test time between 2 and 15 minutes.

Failure Type: 1 = Intact Material Failure; 2 = Discontinuity Failure; 3 = Intact Material and Discontinuity Failure
(See attached photographs) 

1:  Best effort end preparation. See Tolerance report for details.
2:  The as-received core did not meet the ASTM side straightness tolerance due to irregularities in the sample as cored.
3:  Specimen L/D < 2. 
4:  The as-received core did not meet the ASTM minimum diameter tolerance of 1.875 inches.
5:  Specimen diameter is less than 10 times maximum particle size.
6:  Specimen diameter is less than 6 times maximum particle size.

 *Because the indicated tested specimens did not meet the ASTM D4543 standard tolerances, the results reported here
 may differ from those for a test specimen within tolerances. 
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Client: AECOM Test Date: 10/11/2021

Project Name: SWSC Westfield Hydropower Facility Tested By: ak

Project Location: Westfield, MA Checked By: smd

GTX #: 314421

Boring ID: B21-1 R-1

Sample ID: B21-1 R-1

Depth: 16.1-16.7 ft

Visual Description: See photographs

BULK DENSITY DEVIATION FROM STRAIGHTNESS (Procedure S1)

Specimen Length, in: Maximum gap between side of core and reference surface plate:

Specimen Diameter, in: Is the maximum gap < 0.02 in.? NO

Specimen Mass, g:

Bulk Density, lb/ft
3

Minimum Diameter Tolerence Met? YES Maximum difference must be < 0.020 in.

Length to Diameter Ratio: Length to Diameter Ratio Tolerance Met? YES Straightness Tolerance Met? NO

END FLATNESS AND PARALLELISM (Procedure FP1)

END 1 -0.875 -0.750 -0.625 -0.500 -0.375 -0.250 -0.125 0.000 0.125 0.250 0.375 0.500 0.625 0.750 0.875

Diameter 1, in 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000

Diameter 2, in (rotated 90
o
) -0.00020 -0.00010 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000

Difference between max and min readings, in: 

0° = 0.00000 90° = 0.00020

END 2 -0.875 -0.750 -0.625 -0.500 -0.375 -0.250 -0.125 0.000 0.125 0.250 0.375 0.500 0.625 0.750 0.875

Diameter 1, in 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 -0.00020

Diameter 2, in (rotated 90
o
) 0.00010 0.00010 0.00010 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 -0.00010 -0.00020

Difference between max and min readings, in: 

0° = 0.0002 90° = 0.0003

Maximum difference must be < 0.0020 in. Difference = + 0.00015

 Flatness Tolerance Met? YES

DIAMETER 1

End 1:

Slope of Best Fit Line 0.00000

Angle of Best Fit Line: 0.00000

End 2:

Slope of Best Fit Line 0.00004

Angle of Best Fit Line: 0.00229

Maximum Angular Difference: 0.00229

Parallelism Tolerance Met? YES

Spherically Seated

DIAMETER 2

End 1:

Slope of Best Fit Line 0.00006

Angle of Best Fit Line: 0.00327

End 2:

Slope of Best Fit Line 0.00011

Angle of Best Fit Line: 0.00622

Maximum Angular Difference: 0.00295

Parallelism Tolerance Met? YES

Spherically Seated

PERPENDICULARITY (Procedure P1) (Calculated from End Flatness and Parallelism measurements above)

END 1 Diameter (in.) Slope Angle° Perpendicularity Tolerance Met? Maximum angle of departure must be <  0.25°

Diameter 1, in 0.00000 1.970 0.00000 0.000

Diameter 2, in (rotated 90
o
) 0.00020 1.970 0.00010 0.006 Perpendicularity Tolerance Met? YES

END 2

Diameter 1, in 0.00020 1.970 0.00010 0.006

Diameter 2, in (rotated 90
o
) 0.00030 1.970 0.00015 0.009

YES

YES

1.97 1.97 1.97

579.67

163

2.3

YES

     Difference, Maximum and Minimum (in.)

YES

4.44 4.43 4.44

UNIT WEIGHT DETERMINATION AND DIMENSIONAL AND SHAPE TOLERANCES OF ROCK CORE SPECIMENS BY ASTM D4543

1 2 Average
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Client: AECOM

Project Name: SWSC Westfield Hydropower Facility

Project Location: Westfield, MA

GTX #: 314421

Test Date: 10/15/2021

Tested By: kdp

Checked By: smd

Boring ID: B21-1 R-1

Sample ID: B21-1 R-1

Depth, ft: 16.1-16.7 ft

After cutting and grinding

After break
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Client: AECOM Test Date: 10/11/2021

Project Name: SWSC Westfield Hydropower Facility Tested By: ak

Project Location: Westfield, MA Checked By: smd

GTX #: 314421

Boring ID: B21-2 R-1

Sample ID: B21-2 R-1

Depth: 16-17 ft

Visual Description: See photographs

BULK DENSITY DEVIATION FROM STRAIGHTNESS (Procedure S1)

Specimen Length, in: Maximum gap between side of core and reference surface plate:

Specimen Diameter, in: Is the maximum gap < 0.02 in.? NO

Specimen Mass, g:

Bulk Density, lb/ft
3

Minimum Diameter Tolerence Met? YES Maximum difference must be < 0.020 in.

Length to Diameter Ratio: Length to Diameter Ratio Tolerance Met? YES Straightness Tolerance Met? NO

END FLATNESS AND PARALLELISM (Procedure FP1)

END 1 -0.875 -0.750 -0.625 -0.500 -0.375 -0.250 -0.125 0.000 0.125 0.250 0.375 0.500 0.625 0.750 0.875

Diameter 1, in 0.00010 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 -0.00010 -0.00010

Diameter 2, in (rotated 90
o
) 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000

Difference between max and min readings, in: 

0° = 0.00020 90° = 0.00000

END 2 -0.875 -0.750 -0.625 -0.500 -0.375 -0.250 -0.125 0.000 0.125 0.250 0.375 0.500 0.625 0.750 0.875

Diameter 1, in 0.00010 0.00010 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 -0.00020 -0.00020

Diameter 2, in (rotated 90
o
) 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 -0.00010 -0.00010 -0.00010 -0.00010

Difference between max and min readings, in: 

0° = 0.0003 90° = 0.0001

Maximum difference must be < 0.0020 in. Difference = + 0.00015

 Flatness Tolerance Met? YES

DIAMETER 1

End 1:

Slope of Best Fit Line 0.00006

Angle of Best Fit Line: 0.00327

End 2:

Slope of Best Fit Line 0.00011

Angle of Best Fit Line: 0.00638

Maximum Angular Difference: 0.00311

Parallelism Tolerance Met? YES

Spherically Seated

DIAMETER 2

End 1:

Slope of Best Fit Line 0.00000

Angle of Best Fit Line: 0.00000

End 2:

Slope of Best Fit Line 0.00006

Angle of Best Fit Line: 0.00360

Maximum Angular Difference: 0.00360

Parallelism Tolerance Met? YES

Spherically Seated

PERPENDICULARITY (Procedure P1) (Calculated from End Flatness and Parallelism measurements above)

END 1 Diameter (in.) Slope Angle° Perpendicularity Tolerance Met? Maximum angle of departure must be <  0.25°

Diameter 1, in 0.00020 1.970 0.00010 0.006

Diameter 2, in (rotated 90
o
) 0.00000 1.970 0.00000 0.000 Perpendicularity Tolerance Met? YES

END 2

Diameter 1, in 0.00030 1.970 0.00015 0.009

Diameter 2, in (rotated 90
o
) 0.00010 1.970 0.00005 0.003

YES

4.51 4.53 4.52

UNIT WEIGHT DETERMINATION AND DIMENSIONAL AND SHAPE TOLERANCES OF ROCK CORE SPECIMENS BY ASTM D4543

1 2 Average

YES

YES

1.97 1.97 1.97

611.23

169

2.3

YES

     Difference, Maximum and Minimum (in.)
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Client: AECOM

Project Name: SWSC Westfield Hydropower Facility

Project Location: Westfield, MA

GTX #: 314421

Test Date: 10/15/2021

Tested By: kdp

Checked By: smd

Boring ID: B21-2 R-1

Sample ID: B21-2 R-1

Depth, ft: 16-17

After cutting and grinding

After break
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Client: AECOM Test Date: 10/11/2021

Project Name: SWSC Westfield Hydropower Facility Tested By: ak

Project Location: Westfield, MA Checked By: smd

GTX #: 314421

Boring ID: B21-4 R-1

Sample ID: B21-4 R-1

Depth: 14.3-14.9 ft

Visual Description: See photographs

BULK DENSITY DEVIATION FROM STRAIGHTNESS (Procedure S1)

Specimen Length, in: Maximum gap between side of core and reference surface plate:

Specimen Diameter, in: Is the maximum gap < 0.02 in.? YES

Specimen Mass, g:

Bulk Density, lb/ft
3

Minimum Diameter Tolerence Met? YES Maximum difference must be < 0.020 in.

Length to Diameter Ratio: Length to Diameter Ratio Tolerance Met? YES Straightness Tolerance Met? YES

END FLATNESS AND PARALLELISM (Procedure FP1)

END 1 -0.875 -0.750 -0.625 -0.500 -0.375 -0.250 -0.125 0.000 0.125 0.250 0.375 0.500 0.625 0.750 0.875

Diameter 1, in 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000

Diameter 2, in (rotated 90
o
) 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00010

Difference between max and min readings, in: 

0° = 0.00000 90° = 0.00010

END 2 -0.875 -0.750 -0.625 -0.500 -0.375 -0.250 -0.125 0.000 0.125 0.250 0.375 0.500 0.625 0.750 0.875

Diameter 1, in 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 -0.00010 -0.00010 -0.00020

Diameter 2, in (rotated 90
o
) 0.00020 0.00010 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 -0.00010

Difference between max and min readings, in: 

0° = 0.0002 90° = 0.0003

Maximum difference must be < 0.0020 in. Difference = + 0.00015

 Flatness Tolerance Met? YES

DIAMETER 1

End 1:

Slope of Best Fit Line 0.00000

Angle of Best Fit Line: 0.00000

End 2:

Slope of Best Fit Line 0.00007

Angle of Best Fit Line: 0.00409

Maximum Angular Difference: 0.00409

Parallelism Tolerance Met? YES

Spherically Seated

DIAMETER 2

End 1:

Slope of Best Fit Line 0.00002

Angle of Best Fit Line: 0.00115

End 2:

Slope of Best Fit Line 0.00008

Angle of Best Fit Line: 0.00442

Maximum Angular Difference: 0.00327

Parallelism Tolerance Met? YES

Spherically Seated

PERPENDICULARITY (Procedure P1) (Calculated from End Flatness and Parallelism measurements above)

END 1 Diameter (in.) Slope Angle° Perpendicularity Tolerance Met? Maximum angle of departure must be <  0.25°

Diameter 1, in 0.00000 1.970 0.00000 0.000

Diameter 2, in (rotated 90
o
) 0.00010 1.970 0.00005 0.003 Perpendicularity Tolerance Met? YES

END 2

Diameter 1, in 0.00020 1.970 0.00010 0.006

Diameter 2, in (rotated 90
o
) 0.00030 1.970 0.00015 0.009

YES

YES

1.97 1.97 1.97

595.97

169

2.2

YES

     Difference, Maximum and Minimum (in.)

YES

4.40 4.39 4.40

UNIT WEIGHT DETERMINATION AND DIMENSIONAL AND SHAPE TOLERANCES OF ROCK CORE SPECIMENS BY ASTM D4543

1 2 Average
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Client: AECOM

Project Name: SWSC Westfield Hydropower Facility

Project Location: Westfield, MA

GTX #: 314421

Test Date: 10/15/2021

Tested By: kdp

Checked By: smd

Boring ID: B21-4 R-1

Sample ID: B21-4 R-1

Depth, ft: 14.3-14.9

After cutting and grinding

After break
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APPENDIX E 

BEDROCK CORE PHOTOGRAPHS 
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Appendix E 
Bedrock Core Photographs 

 

Page 1 of 2 

  

 
 

 
 

 
 

  

Boring No. Run Depth (ft) 
Recovery 

(in) 
Recovery 

(%) 
RQD (%) Rock Type 

B22-04 C-1 10.8 - 15.8 4 7 7 SCHIST 

Boring No. Run Depth (ft) Recovery (in) Recovery (%) RQD (%) Rock Type 

B22-101 C-1 25.5 - 30.5 56 93 86 GRANITIC GNEISS 

B22-104 C-1 27 - 32 27 45 NA COBBLES/BOULDERS 

B22-105 C-1 31 - 36 54 90 68 GNEISS and SCHIST 
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Appendix E 
Bedrock Core Photographs 

 

Page 2 of 2 

 

 

 

Boring No. Run Depth (ft) Recovery (in) Recovery (%) RQD (%) Rock Type 

B23-04 C-1 5.1 - 10.1 55 92 52 GNEISS  

B23-03 C-1 4.1 - 9.1 24 40 0 GNEISS and SCHIST 

B23-02 C-1 10.1 - 15.1 23 38 0 GNEISS and SCHIST 

B23-01 C-1 6.3 - 11.3 15 25 0 SCHIST 
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APPENDIX F 

PIEZOMETER MEASUREMENTS 
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GZA GeoEnvironmental, Inc. 
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Appendix B: Summary of Environmental Soil 
Testing and Analytical Data
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1350 Main Street  

Suite 1400  

Springfield, MA 01103 

413.726.2100 

www.gza.com 

 

 

June 14, 2023 
GZA File No. 05.0046609.08 
 
Mr. Marc Morin 
Hazen and Sawyer 
100 Great Meadow Road 

Wethersfield, CT 06109 

 
Re: Summary of Environmental Soil Testing and Analytical Data 
  West Parish Water Treatment Plant Project 
  1515 Granville Road 
  Westfield, Massachusetts 
 
Dear Mr. Morin: 
 
GZA GeoEnvironmental, Inc. (GZA) has prepared this letter report to summarize the results 

of environmental soil samples collected during the subsurface exploration program at the 

West Parish Water Treatment Plant Project (WTP; Site), located at 1515 Granville Road in 

Westfield, Massachusetts.  Our services were performed in accordance with our December 

6, 2022 Agreement and May 2, 2023 Amendment No. 2 with Hazen and Sawyer (Client). This 

Report is subject to the Limitations attached in Appendix A.  

 

BACKGROUND 

 

The Site consists of an active WTP, owned and operated by the Springfield Water and Sewer 

Commission.  The Site is bordered by wooded areas to the north, east, and west, and by 

Granville Road to the south.  Cook Brook runs east to west through the northern portion of 

the Site.  The approximate location of the Site is presented on Figure 1.  

 
The proposed Project includes decommissioning the existing Slow Sand Filters (SSFs) 7 

through 18 located to the east of the Rapid Sand Filter Building, and construction of new 

structures and buildings, installation of new raw water lines, and installation of supporting 

utilities.  Refer to GZA’s Geotechnical Engineering Report for a detailed description of the 

proposed development.   

 

SUBSURFACE EXPLORATION PROGRAM 

 

GZA coordinated and logged eleven (11) test borings (B22-01 through B22-06 and B22-101 

through B22-105) and three (3) probes (P22-02, P22-04, and P22-05) between December 7, 2022 

and May 4, 2023.   The explorations were completed by SoilTesting, Inc. of Oxford, Connecticut.  

In general, the test borings and probes were vacuum excavated to 5 feet or refusal prior to using 

conventional drilling methods. Test borings B22-103 and B22-104 also cored through the top and 

bottom of an existing SSF slab prior to conventional drilling methods.  A combination of a truck-

, trailer- and ATV-mounted drill rigs were used during the exploration program. The soil borings 
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Summary of Environmental Soil Testing and Analytical Data 
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An Equal Opportunity Employer M/F/VIH 

Proactive by Design 

 

were performed at the locations shown on Figure 2 and 3 to depths ranging from about 2 to 70.5 feet below ground 

surface (bgs).  The test boring logs are attached in Appendix B.   

Soil samples collected during the B22-01 through B22-06 test borings were screened with a photoionization detector (PID) 

for volatile organic compounds (VOCs), measured in units of part per million by volume (ppmv).  Screening concentrations 

of VOCs measured from the soil samples, are indicated on the boring logs in Appendix B.  A summary of the highest PID 

readings at the boring locations are provided below.    

 Highest Measured VOCs   

Test Boring ID 
Concentration 

(ppmv) Depth (ft) 
Depth of Soil Sample for 

Environmental Analytical Testing (ft) 

B22-01 0.3 35 - 37 0 - 5 

B22-02 0.8 15 - 17 5 - 9, 5 - 15, and 12 - 14 

B22-03 5 15 – 18.2 NA 

B22-04 Not Detected 10 - 12 0 - 5 

B22-05 3 27 – 29 5 - 9, 15 - 19, and 16 

B22-06 35 25 - 27 NA 

 

Eight soil samples collected from soil borings B22-01, B22-02, B22-04, and B22-05 were selected for environmental 

analyses by a Massachusetts-certified laboratory.  The sample depths are provided in the table above.  In addition, GZA 

submitted a sand sample collected from an existing sand filter located south of boring B22-01.   

 

In general, the samples were submitted to Pace Analytical (Pace) of East Longmeadow, Massachusetts for the following 

analyses: 

• VOCs by EPA Method 8260D; 

• Semi-volatile Organic Compounds (SVOCs) by EPA Method 8270E (including pyridine); 

• Total Polychlorinated Biphenyls (PCBs) by EPA Method 8082A; 

• Total Herbicides and Pesticides by EPA Methods 8151A and 8081B (including toxaphene), respectively; 

• Total Petroleum Hydrocarbons (TPH) by modified EPA Method 8100;  

• MCP 14 Metals (antimony, arsenic, barium, beryllium, cadmium, chromium, lead, mercury, nickel, selenium, silver, 

thallium, vanadium, and zinc) by various EPA methods; 

• Conductivity / pH; 

• Cyanide and Sulfide Reactivity; and 

• Ignitability / Flashpoint. 

 

Sample B22-02 (5-15 feet) was not tested for VOCs.  Samples B22-02 (5-9 feet), B22-02 (12-14 feet), and B22-05 (16 feet), 

were only tested for VOC analyses. 
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RESULTS 

 

The analytical results are summarized in Table 1 and were compared to the following criteria: 

• MCP RCS-1 Reportable Concentrations for Soil 

• Reuse Levels for lined and unlined landfills from MassDEP Policy #COMM-97-001: Reuse & Disposal of 

Contaminated Soil at MA Landfills 

 

As shown in Table 1, no concentrations of chlorinated herbicides, organochloride pesticides, VOCs or SVOCs were detected 

in soil above the laboratory reporting limits (RLs).  The RLs were below the RCS-1 Reportable Concentrations.  

Concentrations of barium, beryllium, chromium, lead, mercury, nickel, vanadium, and zinc detected in soil and the sand 

filter were below the RCS-1 Reportable Concentrations and the reuse levels for lined and unlined landfills, where 

applicable.  None of the metals detected were equal to or greater than the theoretical concentration at which USEPA RCRA 

Toxicity Characteristic Leaching Procedure (TCLP; 20x rule) criteria may be exceeded; therefore, TCLP analyses were not 

warranted. 

 

The specific conductance of the soil tested was below the reuse levels for lined and unlined landfills.  A concentration of 

0.12 milligrams per kilogram (mg/Kg) PCBs detected in the sand filter sample was below the RCS-1 Reportable 

Concentration of 1 mg/Kg and within the reuse levels for lined and unlined landfills (total PCBs less than 2 mg/Kg).  The 

concentrations of TPH detected in soil were below the RCS-1 Reportable Concentration and within the reuse levels for 

lined and unlined landfills. 

 

The laboratory analytical reports are attached as Appendix C.  

 

CONCLUSIONS 

 

As described herein, although there were detections of certain constituents in soil above the laboratory RLs, none were 

above the applicable MassDEP regulatory criteria (RCS-1) or the reuse levels for lined and unlined landfills in 

Massachusetts.  Based on the data collected, the soil sampling suggests the excavation activities can be performed without 

prior notification to the MassDEP and without the need to manage these soils under the MCP.   

 

The soils represented by the samples described above are indicative of unregulated materials, acceptable for reuse onsite 

without environmental limitations, or exported offsite to a Massachusetts Landfill, Soil Reclamation, Recycling or Reuse 

Facility, or other potential location(s) upon approval of the off-site property owner.  (Please note, the number of landfills 

in Massachusetts that are accepting soil is very limited.)  Additional characterization/confirmatory sampling may be 

required for onsite reuse, or by the receiving facility based on their permit requirements. 

 

Excavated soil during construction should be observed for the potential presence of contamination that was not identified 

during the exploration program.  Additional sampling may be necessary if there is evidence of potential contamination 

observed during the soil excavation activities. 
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GZA appreciates the opportunity to service you and the project team on this project.  Please contact Jason Ressler at (401) 

480-0334 or jason.ressler@gza.com if you have any questions concerning this summary letter.  

 

Very truly yours, 

 

GZA GEOENVIRONMENTAL, INC. 

  

 

  

Mary J. Brittain, LSP      Jason E. Ressler, P.E.     

Senior Project Manager      Senior Project Manager  

 

 

 

James F. Davis, P.E.CT      Guy P. Dalton, LSP 

Associate Principal       Associate Principal, Consultant Reviewer 

 

 

Attachments:  

Table 1 – Soil Data Summary 

Figure 1 – Locus  

Figure 2 – Exploration Location Plan – Existing Conditions 

Figure 3 – Exploration Location Plan – Proposed Conditions 

Appendix A – Limitations 

Appendix B – Test Boring Logs 

Appendix C – Laboratory Analytical Data Reports  
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Sample ID: Sand Filter B22-01 B22-02 (5--9) B22-02 (5-15) B22-02 (12-14) B22-04 B22-05 (5'-9') B22-05 (15'-19') B22-05 (16')
Collection Date: 2/14/2023 12/7/2022 12/8/2022 12/8/2022 12/8/2022 12/7/2022 2/13/2023 2/14/2023 2/14/2023

Sample Depth (fbg): - 0-5 5-9 5-15 12-14 0-5 5-9 15-19 16
Reportable 

Concentration

RCS-1
Lined 

Landfills
Unlined 
Landfills

Miscellaneous/Inorganics
SPECIFIC CONDUCTANCE (umhos/cm) ~ 8,000 4,000 ND (2.0) 2.2 NT 1,300 NT 2.8 8.9 2.0 NT
FLASHPOINT (°F) ~ NA NA > 212 °F > 212 °F NT > 212 °F NT > 212 °F > 212 °F > 212 °F NT
IGNITABILITY (present/absent) ~ NA NA Absent Absent NT NT NT Absent Absent Absent NT
REACTIVE CYANIDE (mg/Kg) ~ NA NA ND (4.0) ND (4.0) NT ND (3.9) NT ND (3.9) ND (3.9) ND (3.9) NT
REACTIVE SULFIDE (mg/Kg) ~ NA NA ND (20) ND (20) NT ND (20) NT 27 20 ND (19) NT
pH (pH units) ~ NA NA 6.1 4.5 NT 6.2 NT 5.2 7.1 6.1 NT

Chlorinated Herbicides (mg/Kg)
2,4,5-T 100 NA NA ND (0.026) ND (0.028) NT ND (0.026) NT ND (0.03) ND (0.027) ND (0.028) NT
2,4,5-TP (SILVEX) 100 NA NA ND (0.026) ND (0.028) NT ND (0.026) NT ND (0.03) ND (0.027) ND (0.028) NT
2,4-D 100 NA NA ND (0.051) ND (0.055) NT ND (0.052) NT ND (0.061) ND (0.054) ND (0.057) NT
2,4-DB 100 NA NA ND (0.026) ND (0.28) NT ND (0.026) NT ND (0.3) ND (0.027) ND (0.028) NT
DALAPON NA NA NA ND (0.026) ND (0.028) NT ND (0.026) NT ND (0.03) ND (0.027) ND (0.028) NT
DICAMBA 500 NA NA ND (0.026) ND (0.028) NT ND (0.026) NT ND (0.03) ND (0.027) ND (0.028) NT
DICHLOROPROP NA NA NA ND (0.038) ND (0.041) NT ND (0.039) NT ND (0.046) ND (0.041) ND (0.042) NT
DINOSEB 500 NA NA ND (0.026) ND (0.028) NT ND (0.026) NT ND (0.03) ND (0.027) ND (0.028) NT
MCPA 100 NA NA ND (3.1) ND (8.3) NT ND (3.1) NT ND (9.1) ND (3.3) ND (3.1) NT
MCPP NA NA NA ND (3.1) ND (8.3) NT ND (3.1) NT ND (9.1) ND (3.3) ND (3.1) NT

Metals (mg/Kg)
ANTIMONY 20 NA NA ND (1.7) ND (1.8) NT ND (1.8) NT ND (2.0) ND (1.8) ND (1.8) NT
ARSENIC 20 40 40 ND (3.3) ND (3.6) NT ND (3.6) NT ND (4.0) ND (3.6) ND (3.7) NT
BARIUM 1,000 NA NA 15 21 NT 51 NT 99 47 49 NT
BERYLLIUM 90 NA NA ND (0.17) 0.57 NT 0.38 NT 1.4 0.43 0.43 NT
CADMIUM 70 80 30 ND (0.33) ND (0.36) NT ND (0.36) NT ND (0.40) ND (0.36) ND (0.37) NT
CHROMIUM 100 1,000 1,000 4.4 6.9 NT 13 NT 17 14 14 NT
LEAD 200 2,000 1,000 2.4 4.2 NT 6.9 NT 31 10 5.8 NT
NICKEL 600 NA NA 4.7 12 NT 15 NT 16 14 12 NT
SELENIUM 400 NA NA ND (3.3) ND (3.6) NT ND (3.6) NT ND (4.0) ND (3.6) ND (3.7) NT
SILVER 100 NA NA ND (0.33) ND (0.36) NT ND (0.36) NT ND (0.40) ND (0.36) ND (0.37) NT
THALLIUM 8 NA NA ND (1.7) ND (1.8) NT ND (1.8) NT ND (2.0) ND (1.8) ND (1.8) NT
VANADIUM 400 NA NA 7.0 10 NT 17 NT 24 20 20 NT
ZINC 1,000 NA NA 13 19 NT 29 NT 58 31 25 NT
MERCURY 20 10 10 ND (0.025) 0.045 NT ND (0.027) NT 0.30 0.030 ND (0.029) NT

Organochloride Pesticides (mg/Kg)
ALACHOR NA NA NA NT ND (0.022) NT NT NT ND (0.025) NT NT NT
ALDRIN 0.08 NA NA ND (0.0051) ND (0.0055) NT ND (0.0054) NT ND (0.0062) ND (0.0057) ND (0.0056) NT
ALPHA-BHC 50 NA NA ND (0.0051) ND (0.0055) NT ND (0.0054) NT ND (0.0062) ND (0.0057) ND (0.0056) NT
BETA-BHC 10 NA NA ND (0.0051) ND (0.0055) NT ND (0.0054) NT ND (0.0062) ND (0.0057) ND (0.0056) NT
DELTA-BHC 10 NA NA ND (0.0051) ND (0.0055) NT ND (0.0054) NT ND (0.0062) ND (0.0057) ND (0.0056) NT
GAMMA-BHC (LINDANE) 0.003 NA NA ND (0.0021) ND (0.0022) NT ND (0.0021) NT ND (0.0025) ND (0.0023) ND (0.0023) NT
CHLORDANE 5 NA NA ND (0.021) ND (0.022) NT ND (0.021) NT ND (0.025) ND (0.023) ND (0.023) NT
4,4'-DDD 8 NA NA ND (0.0041) ND (0.0044) NT ND (0.0043) NT ND (0.0050) ND (0.0046) ND (0.0045) NT
4,4'-DDE 6 NA NA ND (0.0041) ND (0.0044) NT ND (0.0043) NT ND (0.0050) ND (0.0046) ND (0.0045) NT
4,4'-DDT 6 NA NA ND (0.0041) ND (0.0044) NT ND (0.0043) NT ND (0.0050) ND (0.0046) ND (0.0045) NT
DIELDRIN 0.08 NA NA ND (0.0041) ND (0.0044) NT ND (0.0043) NT ND (0.0050) ND (0.0046) ND (0.0045) NT
ENDOSULFAN I 0.5 NA NA ND (0.0051) ND (0.0055) NT ND (0.0054) NT ND (0.0062) ND (0.0057) ND (0.0056) NT
ENDOSULFAN II 0.5 NA NA ND (0.0082) ND (0.0088) NT ND (0.0086) NT ND (0.0099) ND (0.0091) ND (0.0090) NT
ENDOSULFAN SULFATE NA NA NA ND (0.0082) ND (0.0088) NT ND (0.0086) NT ND (0.0099) ND (0.0091) ND (0.0090) NT
ENDRIN 10 NA NA ND (0.0082) ND (0.0088) NT ND (0.0086) NT ND (0.0099) ND (0.0091) ND (0.0090) NT
ENDRIN ALDEHYDE 10 NA NA NT ND (0.0088) NT NT NT ND (0.0099) NT NT NT
ENDRIN KETONE NA NA NA ND (0.0082) ND (0.0088) NT ND (0.0086) NT ND (0.0099) ND (0.0091) ND (0.0090) NT
HEPTACHLOR 0.3 NA NA ND (0.0051) ND (0.0055) NT ND (0.0054) NT ND (0.0062) ND (0.0057) ND (0.0056) NT
HEPTACHLOR EPOXIDE 0.1 NA NA ND (0.0051) ND (0.0055) NT ND (0.0054) NT ND (0.0062) ND (0.0057) ND (0.0056) NT
HEXACHLOROBENZENE 0.7 NA NA ND (0.0062) ND (0.0066) NT ND (0.0064) NT ND (0.0074) ND (0.0068) ND (0.0068) NT
METHOXYCHLOR 200 NA NA ND (0.051) ND (0.055) NT ND (0.054) NT ND (0.062) ND (0.057) ND (0.056) NT
TOXAPHENE 10 NA NA ND (0.10) ND (0.11) NT ND (0.11) NT ND (0.12) ND (0.11) ND (0.11) NT

Polychlorinated Biphenyls (PCBs) (mg/Kg)
PCB 1016 1 NA NA ND (0.082) ND (0.088) NT ND (0.086) NT ND (0.099) ND (0.091) ND (0.090) NT
PCB 1221 1 NA NA ND (0.082) ND (0.088) NT ND (0.086) NT ND (0.099) ND (0.091) ND (0.090) NT
PCB 1232 1 NA NA ND (0.082) ND (0.088) NT ND (0.086) NT ND (0.099) ND (0.091) ND (0.090) NT
PCB 1242 1 NA NA ND (0.082) ND (0.088) NT ND (0.086) NT ND (0.099) ND (0.091) ND (0.090) NT
PCB 1248 1 NA NA ND (0.082) ND (0.088) NT ND (0.086) NT ND (0.099) ND (0.091) ND (0.090) NT
PCB 1254 1 NA NA 0.12 ND (0.088) NT ND (0.086) NT ND (0.099) ND (0.091) ND (0.090) NT
PCB 1260 1 NA NA ND (0.082) ND (0.088) NT ND (0.086) NT ND (0.099) ND (0.091) ND (0.090) NT
PCB 1262 1 NA NA ND (0.082) ND (0.088) NT ND (0.086) NT ND (0.099) ND (0.091) ND (0.090) NT
PCB 1268 1 NA NA ND (0.082) ND (0.088) NT ND (0.086) NT ND (0.099) ND (0.091) ND (0.090) NT

Total PCBs: NA <2 <2 0.12 ND NT ND NT ND ND ND NT

Total Petroleum Hydrocarbons (TPH) (mg/Kg)
TPH 1,000 5,000 2,500 ND (8.6) 9.9 NT 30 NT 28 360 74 NT

Volatile Organic Compounds (VOCs) (mg/Kg)
ACETONE 6 NA NA ND (0.11) ND (0.12) ND (0.12) NT ND (0.13) ND (0.11) ND (0.11) ND (0.11) ND (0.082)
ACRYLONITRILE 100 NA NA NT ND (0.0075) NT NT NT ND (0.0067) NT NT NT
TERT-AMYL METHYL ETHER NA NA NA ND (0.0011) ND (0.0012) ND (0.0012) NT ND (0.0013) ND (0.0011) ND (0.0011) ND (0.0011) ND (0.00082)
BENZENE 2 NA NA ND (0.0023) ND (0.0025) ND (0.0025) NT ND (0.0026) ND (0.0022) ND (0.0022) ND (0.0021) ND (0.0016)
BROMOBENZENE 100 NA NA ND (0.0023) ND (0.0025) ND (0.0025) NT ND (0.0026) ND (0.0022) ND (0.0022) ND (0.0021) ND (0.0016)
BROMOCHLOROMETHANE NA NA NA ND (0.0023) ND (0.0025) ND (0.0025) NT ND (0.0026) ND (0.0022) ND (0.0022) ND (0.0021) ND (0.0016)
BROMODICHLOROMETHANE 0.1 NA NA ND (0.0023) ND (0.0025) ND (0.0025) NT ND (0.0026) ND (0.0022) ND (0.0022) ND (0.0021) ND (0.0016)
BROMOFORM 0.1 NA NA ND (0.0023) ND (0.0025) ND (0.0025) NT ND (0.0026) ND (0.0022) ND (0.0022) ND (0.0021) ND (0.0016)
BROMOMETHANE 0.5 NA NA ND (0.011) ND (0.012) ND (0.012) NT ND (0.013) ND (0.011) ND (0.011) ND (0.011) ND (0.0082)
2-BUTANONE (MEK) 4 NA NA ND (0.046) ND (0.050) ND (0.049) NT ND (0.051) ND (0.045) ND (0.044) ND (0.043) ND (0.033)
TERT-BUTYL ALCOHOL 100 NA NA NT ND (0.12) NT NT NT ND (0.11) NT NT NT
N-BUTYLBENZENE NA NA NA ND (0.0023) ND (0.0025) ND (0.0025) NT ND (0.0026) ND (0.0022) ND (0.0022) ND (0.0021) ND (0.0016)
SEC-BUTYLBENZENE NA NA NA ND (0.0023) ND (0.0025) ND (0.0025) NT ND (0.0026) ND (0.0022) ND (0.0022) ND (0.0021) ND (0.0016)
TERT-BUTYLBENZENE 100 NA NA ND (0.0023) ND (0.0025) ND (0.0025) NT ND (0.0026) ND (0.0022) ND (0.0022) ND (0.0021) ND (0.0016)
TERT-BUTYLETHYL ETHER NA NA NA ND (0.0011) ND (0.0012) ND (0.0012) NT ND (0.0013) ND (0.0011) ND (0.0011) ND (0.0011) ND (0.00082)
CARBON DISULFIDE 100 NA NA ND (0.011) ND (0.012) ND (0.012) NT ND (0.013) ND (0.011) ND (0.011) ND (0.011) ND (0.0082)
CARBON TETRACHLORIDE 5 NA NA ND (0.0023) ND (0.0025) ND (0.0025) NT ND (0.0026) ND (0.0022) ND (0.0022) ND (0.0021) ND (0.0016)
CHLOROBENZENE 1 NA NA ND (0.0023) ND (0.0025) ND (0.0025) NT ND (0.0026) ND (0.0022) ND (0.0022) ND (0.0021) ND (0.0016)
CHLORODIBROMOMETHANE 0.005 NA NA ND (0.0011) ND (0.0012) ND (0.0012) NT ND (0.0013) ND (0.0011) ND (0.0011) ND (0.0011) ND (0.00082)
CHLOROETHANE 100 NA NA ND (0.023) ND (0.025) ND (0.025) NT ND (0.026) ND (0.022) ND (0.022) ND (0.021) ND (0.016)
CHLOROFORM 0.2 NA NA ND (0.0046) ND (0.0050) ND (0.0049) NT ND (0.0051) ND (0.0045) ND (0.0044) ND (0.0043) ND (0.0033)
CHLOROMETHANE 100 NA NA ND (0.011) ND (0.012) ND (0.012) NT ND (0.013) ND (0.011) ND (0.011) ND (0.011) ND (0.0082)
2-CHLOROTOLUENE 100 NA NA ND (0.0023) ND (0.0025) ND (0.0025) NT ND (0.0026) ND (0.0022) ND (0.0022) ND (0.0021) ND (0.0016)

Table 1
West Parish Water Treatment Plant Project - Soil Data Summary Table

1515 Granville Road
Westfield, Massachusetts

Reuse Level
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Sample ID: Sand Filter B22-01 B22-02 (5--9) B22-02 (5-15) B22-02 (12-14) B22-04 B22-05 (5'-9') B22-05 (15'-19') B22-05 (16')
Collection Date: 2/14/2023 12/7/2022 12/8/2022 12/8/2022 12/8/2022 12/7/2022 2/13/2023 2/14/2023 2/14/2023

Sample Depth (fbg): - 0-5 5-9 5-15 12-14 0-5 5-9 15-19 16
Reportable 

Concentration

RCS-1
Lined 

Landfills
Unlined 
Landfills

Table 1
West Parish Water Treatment Plant Project - Soil Data Summary Table

1515 Granville Road
Westfield, Massachusetts

Reuse Level

4-CHLOROTOLUENE 100 NA NA ND (0.0023) ND (0.0025) ND (0.0025) NT ND (0.0026) ND (0.0022) ND (0.0022) ND (0.0021) ND (0.0016)
1,2-DIBROMO-3-CHLOROPROPANE 10 NA NA ND (0.0023) ND (0.0050) ND (0.0049) NT ND (0.0051) ND (0.0045) ND (0.0022) ND (0.0021) ND (0.0016)
1,2-DIBROMOETHANE (EDB) 0.1 NA NA ND (0.0011) ND (0.0012) ND (0.0012) NT ND (0.0013) ND (0.0011) ND (0.0011) ND (0.0011) ND (0.00082)
DIBROMOMETHANE 500 NA NA ND (0.0023) ND (0.0025) ND (0.0025) NT ND (0.0026) ND (0.0022) ND (0.0022) ND (0.0021) ND (0.0016)
1,2-DICHLOROBENZENE 9 NA NA ND (0.0023) ND (0.0025) ND (0.0025) NT ND (0.0026) ND (0.0022) ND (0.0022) ND (0.0021) ND (0.0016)
1,3-DICHLOROBENZENE 3 NA NA ND (0.0023) ND (0.0025) ND (0.0025) NT ND (0.0026) ND (0.0022) ND (0.0022) ND (0.0021) ND (0.0016)
1,4-DICHLOROBENZENE 0.7 NA NA ND (0.0023) ND (0.0025) ND (0.0025) NT ND (0.0026) ND (0.0022) ND (0.0022) ND (0.0021) ND (0.0016)
TRANS-1,4-DICHLORO-2-BUTENE 10 NA NA NT ND (0.0050) NT NT NT ND (0.0045) NT NT NT
DICHLORODIFLUOROMETHANE 1,000 NA NA ND (0.023) ND (0.025) ND (0.025) NT ND (0.026) ND (0.022) ND (0.022) ND (0.021) ND (0.016)
1,1-DICHLOROETHANE 0.4 NA NA ND (0.0023) ND (0.0025) ND (0.0025) NT ND (0.0026) ND (0.0022) ND (0.0022) ND (0.0021) ND (0.0016)
1,2-DICHLOROETHANE 0.1 NA NA ND (0.0023) ND (0.0025) ND (0.0025) NT ND (0.0026) ND (0.0022) ND (0.0022) ND (0.0021) ND (0.0016)
1,1-DICHLOROETHYLENE 3 NA NA ND (0.0046) ND (0.0050) ND (0.0049) NT ND (0.0051) ND (0.0045) ND (0.0044) ND (0.0043) ND (0.0033)
CIS-1,2-DICHLOROETHYLENE 0.1 NA NA ND (0.0023) ND (0.0025) ND (0.0025) NT ND (0.0026) ND (0.0022) ND (0.0022) ND (0.0021) ND (0.0016)
TRANS-1,2-DICHLOROETHYLENE 1 NA NA ND (0.0023) ND (0.0025) ND (0.0025) NT ND (0.0026) ND (0.0022) ND (0.0022) ND (0.0021) ND (0.0016)
1,2-DICHLOROPROPANE 0.1 NA NA ND (0.0023) ND (0.0025) ND (0.0025) NT ND (0.0026) ND (0.0022) ND (0.0022) ND (0.0021) ND (0.0016)
1,3-DICHLOROPROPANE 500 NA NA ND (0.0011) ND (0.0012) ND (0.0012) NT ND (0.0013) ND (0.0011) ND (0.0011) ND (0.0011) ND (0.00082)
2,2-DICHLOROPROPANE 0.1 NA NA ND (0.0023) ND (0.0025) ND (0.0025) NT ND (0.0026) ND (0.0022) ND (0.0022) ND (0.0021) ND (0.0016)
1,1-DICHLOROPROPENE 0.01 NA NA ND (0.0023) ND (0.0025) ND (0.0025) NT ND (0.0026) ND (0.0022) ND (0.0022) ND (0.0021) ND (0.0016)
CIS-1,3-DICHLOROPROPENE 0.01 NA NA ND (0.0011) ND (0.0012) ND (0.0012) NT ND (0.0013) ND (0.0011) ND (0.0011) ND (0.0011) ND (0.00082)
TRANS-1,3-DICHLOROPROPENE 0.01 NA NA ND (0.0011) ND (0.0012) ND (0.0012) NT ND (0.0013) ND (0.0011) ND (0.0011) ND (0.0011) ND (0.00082)
DIETHYL ETHER 100 NA NA ND (0.023) ND (0.025) ND (0.025) NT ND (0.026) ND (0.022) ND (0.022) ND (0.021) ND (0.016)
DIISOPROPYL ETHER 100 NA NA ND (0.0011) ND (0.0012) ND (0.0012) NT ND (0.0013) ND (0.0011) ND (0.0011) ND (0.0011) ND (0.00082)
1,4-DIOXANE 0.2 NA NA ND (0.11) ND (0.12) ND (0.12) NT ND (0.13) ND (0.11) ND (0.11) ND (0.11) ND (0.082)
ETHYLBENZENE 40 NA NA ND (0.0023) ND (0.0025) ND (0.0025) NT ND (0.0026) ND (0.0022) ND (0.0022) ND (0.0021) ND (0.0016)
HEXACHLOROBUTADIENE 30 NA NA ND (0.0023) ND (0.0025) ND (0.0025) NT ND (0.0026) ND (0.0022) ND (0.0022) ND (0.0021) ND (0.0016)
2-HEXANONE 100 NA NA ND (0.023) ND (0.025) ND (0.025) NT ND (0.026) ND (0.022) ND (0.022) ND (0.021) ND (0.016)
ISOPROPYLBENZENE 1,000 NA NA ND (0.0023) ND (0.0025) ND (0.0025) NT ND (0.0026) ND (0.0022) ND (0.0022) ND (0.0021) ND (0.0016)
P-ISOPROPYLTOLUENE 100 NA NA ND (0.0023) ND (0.0025) ND (0.0025) NT ND (0.0026) ND (0.0022) ND (0.0022) ND (0.0021) ND (0.0016)
METHYL ACETATE NA NA NA NT ND (0.0025) NT NT NT ND (0.0022) NT NT NT
METHYL TERT-BUTYL ETHER (MTBE) 0.1 NA NA ND (0.0046) ND (0.0050) ND (0.0049) NT ND (0.0051) ND (0.0045) ND (0.0044) ND (0.0043) ND (0.0033)
METHYL CYCLOHEXANE NA NA NA NT ND (0.0025) NT NT NT ND (0.0022) NT NT NT
METHYLENE CHLORIDE 0.1 NA NA ND (0.023) ND (0.025) ND (0.025) NT ND (0.026) ND (0.022) ND (0.022) ND (0.021) ND (0.016)
4-METHYL-2-PENTANONE (MIBK) 0.4 NA NA ND (0.023) ND (0.025) ND (0.025) NT ND (0.026) ND (0.022) ND (0.022) ND (0.021) ND (0.016)
NAPHTHALENE 4 NA NA ND (0.0046) ND (0.0050) ND (0.0049) NT ND (0.0051) ND (0.0045) ND (0.0044) ND (0.0043) ND (0.0033)
N-PROPYLBENZENE 100 NA NA ND (0.0023) ND (0.0025) ND (0.0025) NT ND (0.0026) ND (0.0022) ND (0.0022) ND (0.0021) ND (0.0016)
STYRENE 3 NA NA ND (0.0023) ND (0.0025) ND (0.0025) NT ND (0.0026) ND (0.0022) ND (0.0022) ND (0.0021) ND (0.0016)
1,1,1,2-TETRACHLOROETHANE 0.1 NA NA ND (0.0023) ND (0.0025) ND (0.0025) NT ND (0.0026) ND (0.0022) ND (0.0022) ND (0.0021) ND (0.0016)
1,1,2,2-TETRACHLOROETHANE 0.005 NA NA ND (0.0011) ND (0.0012) ND (0.0012) NT ND (0.0013) ND (0.0011) ND (0.0011) ND (0.0011) ND (0.00082)
TETRACHLOROETHYLENE 1 NA NA ND (0.0023) ND (0.0025) ND (0.0025) NT ND (0.0026) ND (0.0022) ND (0.0022) ND (0.0021) ND (0.0016)
TETRAHYDROFURAN 500 NA NA ND (0.011) ND (0.012) ND (0.012) NT ND (0.013) ND (0.011) ND (0.011) ND (0.011) ND (0.0082)
TOLUENE 30 NA NA ND (0.0023) ND (0.0025) ND (0.0025) NT ND (0.0026) ND (0.0022) ND (0.0022) ND (0.0021) ND (0.0016)
1,2,3-TRICHLOROBENZENE NA NA NA ND (0.0023) ND (0.0025) ND (0.0025) NT ND (0.0026) ND (0.0022) ND (0.0022) ND (0.0021) ND (0.0016)
1,2,4-TRICHLOROBENZENE 2 NA NA ND (0.0023) ND (0.0025) ND (0.0025) NT ND (0.0026) ND (0.0022) ND (0.0022) ND (0.0021) ND (0.0016)
1,3,5-TRICHLOROBENZENE NA NA NA NT ND (0.0025) NT NT NT ND (0.0022) NT NT NT
1,1,1-TRICHLOROETHANE 30 NA NA ND (0.0023) ND (0.0025) ND (0.0025) NT ND (0.0026) ND (0.0022) ND (0.0022) ND (0.0021) ND (0.0016)
1,1,2-TRICHLOROETHANE 0.1 NA NA ND (0.0023) ND (0.0025) ND (0.0025) NT ND (0.0026) ND (0.0022) ND (0.0022) ND (0.0021) ND (0.0016)
TRICHLOROETHYLENE 0.3 NA NA ND (0.0023) ND (0.0025) ND (0.0025) NT ND (0.0026) ND (0.0022) ND (0.0022) ND (0.0021) ND (0.0016)
TRICHLOROFLUOROMETHANE 1,000 NA NA ND (0.011) ND (0.012) ND (0.012) NT ND (0.013) ND (0.011) ND (0.011) ND (0.011) ND (0.0082)
1,2,3-TRICHLOROPROPANE 100 NA NA ND (0.0023) ND (0.0025) ND (0.0025) NT ND (0.0026) ND (0.0022) ND (0.0022) ND (0.0021) ND (0.0016)
1,1,2-TRICHLORO-1,2,2-TRIFLUOROETHANE NA NA NA NT ND (0.012) NT NT NT ND (0.011) NT NT NT
1,2,4-TRIMETHYLBENZENE 1,000 NA NA ND (0.0023) ND (0.0025) ND (0.0025) NT ND (0.0026) ND (0.0022) ND (0.0022) ND (0.0021) ND (0.0016)
1,3,5-TRIMETHYLBENZENE 10 NA NA ND (0.0023) ND (0.0025) ND (0.0025) NT ND (0.0026) ND (0.0022) ND (0.0022) ND (0.0021) ND (0.0016)
VINYL CHLORIDE 0.7 NA NA ND (0.011) ND (0.012) ND (0.012) NT ND (0.013) ND (0.011) ND (0.011) ND (0.011) ND (0.0082)
M/P-XYLENE 100 NA NA ND (0.0046) ND (0.0050) ND (0.0049) NT ND (0.0051) ND (0.0045) ND (0.0044) ND (0.0043) ND (0.0033)
O-XYLENE 100 NA NA ND (0.0023) ND (0.0025) ND (0.0025) NT ND (0.0026) ND (0.0022) ND (0.0022) ND (0.0021) ND (0.0016)

Total VOCs: NA 10 4 ND ND ND NT ND ND ND ND ND

Semi-Volatile Organic Compounds (SVOCs) (mg/Kg)
BIPHENYL 0.05 NA NA ND (0.069) NT NT ND (0.072) NT NT ND (0.076) ND (0.075) NT
ACENAPHTHENE 4 NA NA ND (0.17) ND (0.19) NT ND (0.18) NT ND (0.21) ND (0.19) ND (0.19) NT
ACENAPHTHYLENE 1 NA NA ND (0.17) ND (0.19) NT ND (0.18) NT ND (0.21) ND (0.19) ND (0.19) NT
ACETOPHENONE 1,000 NA NA ND (0.35) ND (0.37) NT ND (0.36) NT ND (0.42) ND (0.39) ND (0.38) NT
ANILINE 1,000 NA NA ND (0.35) ND (0.37) NT ND (0.36) NT ND (0.42) ND (0.39) ND (0.38) NT
ANTHRACENE 1,000 NA NA ND (0.17) ND (0.19) NT ND (0.18) NT ND (0.21) ND (0.19) ND (0.19) NT
BENZIDINE 10 NA NA NT ND (0.72) NT NT NT ND (0.82) NT NT NT
BENZO(A)ANTHRACENE 7 NA NA ND (0.17) ND (0.19) NT ND (0.18) NT ND (0.21) ND (0.19) ND (0.19) NT
BENZO(A)PYRENE 2 NA NA ND (0.17) ND (0.19) NT ND (0.18) NT ND (0.21) ND (0.19) ND (0.19) NT
BENZO(B)FLUORANTHENE 7 NA NA ND (0.17) ND (0.19) NT ND (0.18) NT ND (0.21) ND (0.19) ND (0.19) NT
BENZO(G,H,I)PERYLENE 1,000 NA NA ND (0.17) ND (0.19) NT ND (0.18) NT ND (0.21) ND (0.19) ND (0.19) NT
BENZO(K)FLUORANTHENE 70 NA NA ND (0.17) ND (0.19) NT ND (0.18) NT ND (0.21) ND (0.19) ND (0.19) NT
BENZOIC ACID 1,000 NA NA NT ND (1.1) NT NT NT ND (1.2) NT NT NT
BIS(2-CHLOROETHOXY)METHANE 500 NA NA ND (0.35) ND (0.37) NT ND (0.36) NT ND (0.42) ND (0.39) ND (0.38) NT
BIS(2-CHLOROETHYL)ETHER 0.7 NA NA ND (0.35) ND (0.37) NT ND (0.36) NT ND (0.42) ND (0.39) ND (0.38) NT
BIS(2-CHLOROISOPROPYL)ETHER 0.7 NA NA ND (0.35) ND (0.37) NT ND (0.36) NT ND (0.42) ND (0.39) ND (0.38) NT
BIS(2-ETHYLHEXYL)PHTHALATE 90 NA NA ND (0.35) ND (0.37) NT ND (0.36) NT ND (0.42) ND (0.39) ND (0.38) NT
4-BROMOPHENYL PHENYL ETHER 100 NA NA ND (0.35) ND (0.37) NT ND (0.36) NT ND (0.42) ND (0.39) ND (0.38) NT
BUTYLBENZYLPHTHALATE 100 NA NA ND (0.35) ND (0.37) NT ND (0.36) NT ND (0.42) ND (0.39) ND (0.38) NT
CARBAZOLE NA NA NA NT ND (0.19) NT NT NT ND (0.21) NT NT NT
4-CHLOROANILINE 1 NA NA ND (0.68) ND (0.72) NT ND (0.71) NT ND (0.82) ND (0.75) ND (0.74) NT
4-CHLORO-3-METHYLPHENOL 1,000 NA NA NT ND (0.72) NT NT NT ND (0.82) NT NT NT
2-CHLORONAPHTHALENE 1,000 NA NA ND (0.35) ND (0.37) NT ND (0.36) NT ND (0.42) ND (0.39) ND (0.38) NT
2-CHLOROPHENOL 0.7 NA NA ND (0.35) ND (0.37) NT ND (0.36) NT ND (0.42) ND (0.39) ND (0.38) NT
4-CHLOROPHENYLPHENYL ETHER 1,000 NA NA NT ND (0.37) NT NT NT ND (0.42) NT NT NT
CHRYSENE 70 NA NA ND (0.17) ND (0.19) NT ND (0.18) NT ND (0.21) ND (0.19) ND (0.19) NT
DIBENZ(A,H)ANTHRACENE 0.7 NA NA ND (0.17) ND (0.19) NT ND (0.18) NT ND (0.21) ND (0.19) ND (0.19) NT
DIBENZOFURAN 100 NA NA ND (0.35) ND (0.37) NT ND (0.36) NT ND (0.42) ND (0.39) ND (0.38) NT
DI-N-BUTYLPHTHALATE 50 NA NA ND (0.35) ND (0.37) NT ND (0.36) NT ND (0.42) ND (0.39) ND (0.38) NT
1,2-DICHLOROBENZENE 9 NA NA ND (0.35) ND (0.37) NT ND (0.36) NT ND (0.42) ND (0.39) ND (0.38) NT
1,3-DICHLOROBENZENE 3 NA NA ND (0.35) ND (0.37) NT ND (0.36) NT ND (0.42) ND (0.39) ND (0.38) NT
1,4-DICHLOROBENZENE 0.7 NA NA ND (0.35) ND (0.37) NT ND (0.36) NT ND (0.42) ND (0.39) ND (0.38) NT
3,3'-DICHLOROBENZIDINE 3 NA NA ND (0.17) ND (0.19) NT ND (0.18) NT ND (0.21) ND (0.19) ND (0.19) NT
2,4-DICHLOROPHENOL 0.7 NA NA ND (0.35) ND (0.37) NT ND (0.36) NT ND (0.42) ND (0.39) ND (0.38) NT
DIETHYLPHTHALATE 10 NA NA ND (0.35) ND (0.37) NT ND (0.36) NT ND (0.42) ND (0.39) ND (0.38) NT
2,4-DIMETHYLPHENOL 0.7 NA NA ND (0.35) ND (0.37) NT ND (0.36) NT ND (0.42) ND (0.39) ND (0.38) NT
DIMETHYLPHTHALATE 0.7 NA NA ND (0.35) ND (0.37) NT ND (0.36) NT ND (0.42) ND (0.39) ND (0.38) NT
4,6-DINITRO-2-METHYLPHENOL 50 NA NA NT ND (0.37) NT NT NT ND (0.42) NT NT NT
2,4-DINITROPHENOL 3 NA NA ND (0.68) ND (0.72) NT ND (0.71) NT ND (0.82) ND (0.75) ND (0.74) NT
2,4-DINITROTOLUENE 0.7 NA NA ND (0.35) ND (0.37) NT ND (0.36) NT ND (0.42) ND (0.39) ND (0.38) NT
2,6-DINITROTOLUENE 100 NA NA ND (0.35) ND (0.37) NT ND (0.36) NT ND (0.42) ND (0.39) ND (0.38) NT
DI-N-OCTYLPHTHALATE 1,000 NA NA ND (0.35) ND (0.37) NT ND (0.36) NT ND (0.42) ND (0.39) ND (0.38) NT
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Sample ID: Sand Filter B22-01 B22-02 (5--9) B22-02 (5-15) B22-02 (12-14) B22-04 B22-05 (5'-9') B22-05 (15'-19') B22-05 (16')
Collection Date: 2/14/2023 12/7/2022 12/8/2022 12/8/2022 12/8/2022 12/7/2022 2/13/2023 2/14/2023 2/14/2023

Sample Depth (fbg): - 0-5 5-9 5-15 12-14 0-5 5-9 15-19 16
Reportable 

Concentration

RCS-1
Lined 

Landfills
Unlined 
Landfills

Table 1
West Parish Water Treatment Plant Project - Soil Data Summary Table

1515 Granville Road
Westfield, Massachusetts

Reuse Level

1,2-DIPHENYLHYDRAZINE (AZOBENZENE) 50 NA NA ND (0.35) ND (0.37) NT ND (0.36) NT ND (0.42) ND (0.39) ND (0.38) NT
FLUORANTHENE 1,000 NA NA ND (0.17) ND (0.19) NT ND (0.18) NT ND (0.21) ND (0.19) ND (0.19) NT
FLUORENE 1,000 NA NA ND (0.17) ND (0.19) NT ND (0.18) NT ND (0.21) ND (0.19) ND (0.19) NT
HEXACHLOROBENZENE 0.7 NA NA ND (0.35) ND (0.37) NT ND (0.36) NT ND (0.42) ND (0.39) ND (0.38) NT
HEXACHLOROBUTADIENE 30 NA NA ND (0.35) ND (0.37) NT ND (0.36) NT ND (0.42) ND (0.39) ND (0.38) NT
HEXACHLOROCYCLOPENTADIENE 50 NA NA NT ND (0.37) NT NT NT ND (0.42) NT NT NT
HEXACHLOROETHANE 0.7 NA NA ND (0.35) ND (0.37) NT ND (0.36) NT ND (0.42) ND (0.39) ND (0.38) NT
INDENO(1,2,3-CD)PYRENE 7 NA NA ND (0.17) ND (0.19) NT ND (0.18) NT ND (0.21) ND (0.19) ND (0.19) NT
ISOPHORONE 100 NA NA ND (0.35) ND (0.37) NT ND (0.36) NT ND (0.42) ND (0.39) ND (0.38) NT
1-METHYLNAPHTHALENE NA NA NA NT ND (0.19) NT NT NT ND (0.21) NT NT NT
2-METHYLNAPHTHALENE 0.7 NA NA ND (0.17) ND (0.19) NT ND (0.18) NT ND (0.21) ND (0.19) ND (0.19) NT
O-CRESOL 500 NA NA ND (0.35) ND (0.37) NT ND (0.36) NT ND (0.42) ND (0.39) ND (0.38) NT
M/P-CRESOL 500 NA NA ND (0.35) ND (0.37) NT ND (0.36) NT ND (0.42) ND (0.39) ND (0.38) NT
NAPHTHALENE 4 NA NA ND (0.17) ND (0.19) NT ND (0.18) NT ND (0.21) ND (0.19) ND (0.19) NT
2-NITROANILINE NA NA NA NT ND (0.37) NT NT NT ND (0.42) NT NT NT
3-NITROANILINE NA NA NA NT ND (0.37) NT NT NT ND (0.42) NT NT NT
4-NITROANILINE 1,000 NA NA NT ND (0.37) NT NT NT ND (0.42) NT NT NT
NITROBENZENE 500 NA NA ND (0.35) ND (0.37) NT ND (0.36) NT ND (0.42) ND (0.39) ND (0.38) NT
2-NITROPHENOL 100 NA NA ND (0.35) ND (0.37) NT ND (0.36) NT ND (0.42) ND (0.39) ND (0.38) NT
4-NITROPHENOL 100 NA NA ND (0.68) ND (0.72) NT ND (0.71) NT ND (0.82) ND (0.75) ND (0.74) NT
N-NITROSODIMETHYLAMINE 50 NA NA NT ND (0.37) NT NT NT ND (0.42) NT NT NT
N-NITROSODIPHENYLAMINE 100 NA NA NT ND (0.37) NT NT NT ND (0.42) NT NT NT
N-NITROSO-DI-N-PROPYLAMINE 50 NA NA NT ND (0.37) NT NT NT ND (0.42) NT NT NT
PENTACHLORONITROBENZENE NA NA NA NT ND (0.37) NT NT NT ND (0.42) NT NT NT
PENTACHLOROPHENOL 3 NA NA ND (0.35) ND (0.37) NT ND (0.36) NT ND (0.42) ND (0.39) ND (0.38) NT
PHENANTHRENE 10 NA NA ND (0.17) ND (0.19) NT ND (0.18) NT ND (0.21) ND (0.19) ND (0.19) NT
PHENOL 1 NA NA ND (0.35) ND (0.37) NT ND (0.36) NT ND (0.42) ND (0.39) ND (0.38) NT
PYRENE 1,000 NA NA ND (0.17) ND (0.19) NT ND (0.18) NT ND (0.21) ND (0.19) ND (0.19) NT
PYRIDINE 500 NA NA ND (0.35) ND (0.37) NT ND (0.36) NT ND (0.42) ND (0.39) ND (0.38) NT
1,2,4,5-TETRACHLOROBENZENE NA NA NA NT ND (0.37) NT NT NT ND (0.42) NT NT NT
1,2,4-TRICHLOROBENZENE 2 NA NA ND (0.35) ND (0.37) NT ND (0.36) NT ND (0.42) ND (0.39) ND (0.38) NT
2,4,5-TRICHLOROPHENOL 4 NA NA ND (0.35) ND (0.37) NT ND (0.36) NT ND (0.42) ND (0.39) ND (0.38) NT
2,4,6-TRICHLOROPHENOL 0.7 NA NA ND (0.35) ND (0.37) NT ND (0.36) NT ND (0.42) ND (0.39) ND (0.38) NT

Total SVOCs: NA 100 100 ND ND NT ND NT ND ND ND NT

NOTES:
MCP RCS-1 = Massachusetts Contingency Plan S-1 Reportable Concentrations
Reuse Levels from MassDEP Policy #COMM-97-001: Reuse & Disposal of Contaminated Soil at MA Landfills
ND = Not detected above the lab reporting limits (if value shown in parenthesis).
NT = Not tested.  NA = Not applicable.
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LEGEND
Site Boundary

WEST PARISH WATER TREATMENT PLANT
1515 GRANVILLE ROAD

WESTFIELD, MA

04/07/2023
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Service Layer Credits: 1) Copyright:© 2013 National Geographic Society, i-cubed
USGS The National Map: National Boundaries Dataset, 3DEP Elevation Program, Geographic Names Information
System, National Hydrography Dataset, National Land Cover Database, National Structures Dataset, and National
Transportation Dataset; USGS Global Ecosystems; U.S. Census Bureau TIGER/Line data; USFS Road Data;
Natural Earth Data; U.S. Department of State Humanitarian Information Unit; and NOAA National Centers for
Environmental Information, U.S. Coastal Relief Model. Data refreshed April, 2023.
2) MassGIS parcel data.
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TRANSFER,  REUSE,  OR  MODIFICATION  TO  THE  DRAWING  BY THE  CLIENT  OR  OTHERS, WITHOUT  THE  PRIOR  WRITTEN

UNLESS    SPECIFICALLY    STATED    BY    WRITTEN    AGREEMENT,   THIS   DRAWING    IS   THE   SOLE   PROPERTY   OF   GZA
GEOENVIRONMENTAL,   INC.  (GZA).  THE  INFORMATION   SHOWN  ON  THE   DRAWING  IS  SOLELY FOR  THE  USE  BY  GZA'S
CLIENT  OR THE  CLIENT'S  DESIGNATED  REPRESENTATIVE  FOR  THE  SPECIFIC PROJECT  AND  LOCATION   IDENTIFIED  ON
THE  DRAWING.  THE  DRAWING  SHALL   NOT  BE  TRANSFERRED,   REUSED,  COPIED,  OR   ALTERED  IN  ANY  MANNER FOR
USE  AT  ANY  OTHER  LOCATION  OR FOR ANY  OTHER  PURPOSE  WITHOUT THE  PRIOR  WRITTEN  CONSENT  OF  GZA, ANY
EXPRESS  CONSENT   OF  GZA,  WILL  BE  AT  THE  USER'S   SOLE  RISK   AND  WITHOUT   ANY  RISK  OR   LIABILITY  TO   GZA.
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2. INSTALL PERIMETER EROSION & SEDIMENT CONTROL MEASURES INCLUDING
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EXISTING CONDITIONS
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GENERAL NOTES:

1. BASE MAP DEVELOPED FROM A PLAN TITLED, "EROSION AND
SEDIMENT CONTROL PHASING PLAN - PHASE 1," SHEET C-002 , DATED
MAY 2023, PREPARED BY HAZEN AND SAWYER.  

2. THE LOCATION OF HISTORICAL TEST BORINGS WERE APPROXIMATED
BASED ON OVERLAY OF REFERENCE DOCUMENTS. THE LOCATIONS
SHOWN SHOULD BE CONSIDERED ACCURATE ONLY TO THE DEGREE
IMPLIED BY THE METHOD USED. 

3. THE LOCATIONS OF THE 2022-2023 GZA EXPLORATIONS WERE
APPROXIMATELY DETERMINED BY LINE OF SIGHT AND/OR TAPE
MEASUREMENTS FROM EXISTING SITE FEATURES. THE LOCATIONS
SHOWN SHOULD BE CONSIDERED ACCURATE ONLY TO THE DEGREE
IMPLIED BY THE METHOD USED.

4. THE PURPOSE OF THIS DRAWING IS TO LOCATE, DESCRIBE, AND
REPRESENT THE LOCATIONS OF THE EXPLORATIONS IN RELATION TO
THE SITE. THIS DRAWING IS NOT A LAND SURVEY.
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USE OF REPORT 

1. GZA GeoEnvironmental, Inc. (GZA) prepared this report on behalf of, and for the exclusive use of our Client for the stated 
purpose(s) and location(s) identified in the Proposal for Services and/or Report. Use of this report, in whole or in part, at 
other locations, or for other purposes, may lead to inappropriate conclusions; and we do not accept any responsibility for 
the consequences of such use(s). Further, reliance by any party not expressly identified in the agreement, for any use, 
without our prior written permission, shall be at that party’s sole risk, and without any liability to GZA. 

STANDARD OF CARE 

2. GZA’s findings and conclusions are based on the work conducted as part of the Scope of Services set forth in the Proposal 
for Services and/or Report and reflect our professional judgment. These findings and conclusions must be considered not 
as scientific or engineering certainties, but rather as our professional opinions concerning the limited data gathered during 
the course of our work. Conditions other than described in this report may be found at the subject location(s).   

3. GZA’s services were performed using the degree of skill and care ordinarily exercised by qualified professionals performing 
the same type of services, at the same time, under similar conditions, at the same or a similar property. No warranty, 
expressed or implied, is made. Specifically, GZA does not and cannot represent that the Site contains no hazardous 
material, oil, or other latent condition beyond that observed by GZA during its study. Additionally, GZA makes no warranty 
that any response action or recommended action will achieve all of its objectives or that the findings of this study will be 
upheld by a local, state or federal agency. 

4. In conducting our work, GZA relied upon certain information made available by public agencies, Client and/or others.  GZA 
did not attempt to independently verify the accuracy or completeness of that information.  Inconsistencies in this 
information which we have noted, if any, are discussed in the Report.    

SUBSURFACE CONDITIONS 

5. The generalized soil profile(s) provided in our Report are based on widely-spaced subsurface explorations and are 
intended only to convey trends in subsurface conditions.  The boundaries between strata are approximate and idealized, 
and were based on our assessment of subsurface conditions.  The composition of strata, and the transitions between 
strata, may be more variable and more complex than indicated. For more specific information on soil conditions at a 
specific location refer to the exploration logs.  The nature and extent of variations between these explorations may not 
become evident until further exploration or construction.  If variations or other latent conditions then become evident, it 
will be necessary to reevaluate the conclusions and recommendations of this report. 

6. Water level readings have been made, as described in this Report, in and monitoring wells at the specified times and under 
the stated conditions.  These data have been reviewed and interpretations have been made in this report.  Fluctuations 
in the level of the groundwater however occur due to temporal or spatial variations in areal recharge rates, soil 
heterogeneities, the presence of subsurface utilities, and/or natural or artificially induced perturbations. The observed 
water table may be other than indicated in the Report. 

COMPLIANCE WITH CODES AND REGULATIONS 

7. We used reasonable care in identifying and interpreting applicable codes and regulations necessary to execute our scope 
of work. These codes and regulations are subject to various, and possibly contradictory, interpretations.  Interpretations 
and compliance with codes and regulations by other parties is beyond our control.   
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SCREENING AND ANALYTICAL TESTING 

8. GZA collected environmental samples at the locations identified in the Report. These samples were analyzed for the 
specific parameters identified in the report.  Additional constituents, for which analyses were not conducted, may be 
present in soil, groundwater, surface water, sediment and/or air. Future Site activities and uses may result in a 
requirement for additional testing.  

9. Our interpretation of field screening and laboratory data is presented in the Report. Unless otherwise noted, we relied 
upon the laboratory’s QA/QC program to validate these data.  

10. Variations in the types and concentrations of contaminants observed at a given location or time may occur due to release 
mechanisms, disposal practices, changes in flow paths, and/or the influence of various physical, chemical, biological or 
radiological processes. Subsequently observed concentrations may be other than indicated in the Report.  

INTERPRETATION OF DATA 

11. Our opinions are based on available information as described in the Report, and on our professional judgment.  
Additional observations made over time, and/or space, may not support the opinions provided in the Report.   

ADDITIONAL INFORMATION 

12. In the event that the Client or others authorized to use this report obtain additional information on environmental or 
hazardous waste issues at the Site not contained in this report, such information shall be brought to GZA's attention 
forthwith.  GZA will evaluate such information and, on the basis of this evaluation, may modify the conclusions stated in 
this report. 

ADDITIONAL SERVICES 

13. GZA recommends that we be retained to provide services during any future investigations, design, implementation 
activities, construction, and/or property development/ redevelopment at the Site.  This will allow us the opportunity 
to: i) observe conditions and compliance with our design concepts and opinions; ii) allow for changes in the event that 
conditions are other than anticipated; iii) provide modifications to our design; and iv) assess the consequences of 
changes in technologies and/or regulations.  
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APPENDIX B 

Test Boring Logs 
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S-1:  Very dense, brown, fine to coarse SAND, trace fine
Gravel, trace Silt

S-2:  Dense, brown, fine to coarse SAND, some fine to
coarse Gravel, trace Silt

S-3:  Dense, brown, fine to coarse SAND, trace fine
Gravel, trace Silt

S-4:  Brown, fine to coarse SAND, some fine to coarse
Gravel, trace Silt

C-1:  No Recovery. PRESUMED BOULDER.

C-2:  COBBLES AND BOULDERS

S-5:  Gray, fine to medium SAND and SILT, some fine to
coarse Gravel

S-6:  Gray, fine to medium SAND, some Silt, little fine to
coarse Gravel

56

32

32

5-7

7-9

10-12

12-
13.3

15-16

20-
22.5

22.5-
23.8

25-
25.2

ND

ND

ND

ND

ND

ND

9

14

12

8

0

12

7

2

24

24

24

15

12

30

16

2

S-1

S-2

S-3

S-4

C-1

C-2

S-5

S-6

1

2

3

4

5

6

7

6  29
27  11

11  15
17  14

11  15
17  25

33  26
50/3"

38  69
50/4"

50/2"

448.020

FILL

GLACIAL TILL

1 - SNCB = Springfield New City Base
2 - Drillers vacuum excavated down to approximately 5 feet below ground surface (bgs).
3 - Driller's used an approximate 4 1/4-inch O.D steel hollow stem auger to drill borehole from approximately 5 to 10 feet bgs.
4 - Drillers began driving 3 1/2-inch O.D steel casing utilizing a 300 lb safety hammer at approximately 10 feet bgs.
5 - Steel rollerbit was advanced through obstruction at about 13.5 feet bgs.
6 - Steel rollerbit encountered increase in resistance on boulder at approximately 15 feet bgs. Rock core barrel was advanced through 12-inch boulder.
7 - Steel rollerbit encountered increase in resistance on boulder at approximately 20 feet bgs.
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(Modified Burmister Procedure)SPT

Value
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Core
Rate

Depth
(ft.)

Stratification lines represent approximate boundaries between soil and bedrock types. Actual transitions may be
gradual.

N/A
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Data
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Final Boring Depth (ft.):
Date Start - Finish:

J. Hyslip

Hammer Fall (in.):
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(in)

Truck

Pen.
(in)

2/10/23

Hammer Type:
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See Plan
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Engineers and Scientists

Rig Model: Ground Surface Elev. (ft.):

Split Spoon
Time

Auger or Casing O.D./I.D Dia (in.):

EXPLORATION NO.:    B22-01
SHEET:             1 of 2
PROJECT NO:  05.0046609.08
REVIEWED BY:

Boring Location:
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 Description

Logged By:
Drilling Co.:

Hazen and Sawyer
West Parish Filters Water Treatment Facility

1515 Granville Road
Westfield, MA

Drilling Method:

Sampler Type:
Sampler O.D. (in.):
Sampler Length (in.):
Core Barrel Size:

24

H. Datum:

2/8/2023 - 2/10/2023

Diedrich D50

         See Below

     4-1/4" NX
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C-3:  COBBLES AND BOULDERS

S-7:  Very dense, brown, fine to coarse SAND and
GRAVEL, little Silt

S-8:  Very dense, brown, fine to coarse SAND, some fine
to coarse Gravel, little Silt

S-9:  Brown, fine to coarse SAND and GRAVEL, little Silt

End of Exploration at 47 feet.

54

81

R

1

1.75

30.5-
32.5

35-37

40-42

45-
46.9

0.3

ND

ND

6

16

17

11

24

24

24

23

C-3

S-7

S-8

S-9

8

9

10

11

27  27
27  30

31  48
33  32

34  55
52  50/5"

421.047

GLACIAL TILL

8 - Hard drilling and rig chatter observed at approximately 39 feet.
9 - Hard drilling and rig chatter observed at approximately 43 feet.
10 - Borehole was backfilled with drill spoils and cement grout up to existing grade.
11 - The headspace of soil samples was screened for Total Volatile Organic Compounds (TVOCs) using a MiniRae model 3000 Photoionization Detector (PID) equipped
with a 10.6 eV lamp. ND indicates non-detected reading below the instrument's detection of approximately 0.1 ppm.
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Stratification lines represent approximate boundaries between soil and bedrock types. Actual transitions may be
gradual.
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Final Boring Depth (ft.):
Date Start - Finish:

J. Hyslip

Hammer Fall (in.):
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(in)
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Pen.
(in)

2/10/23

Hammer Type:

47

See Plan
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Exploration No.:
B22-01

Foreman:
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Blows
(per 6 in.)

Engineers and Scientists

Rig Model: Ground Surface Elev. (ft.):

Split Spoon
Time

Auger or Casing O.D./I.D Dia (in.):

EXPLORATION NO.:    B22-01
SHEET:             2 of 2
PROJECT NO:  05.0046609.08
REVIEWED BY:

Boring Location:

Sample
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Safety
Groundwater Depth (ft.)
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Water Depth
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 Description

Logged By:
Drilling Co.:

Hazen and Sawyer
West Parish Filters Water Treatment Facility

1515 Granville Road
Westfield, MA

Drilling Method:

Sampler Type:
Sampler O.D. (in.):
Sampler Length (in.):
Core Barrel Size:

24

H. Datum:

2/8/2023 - 2/10/2023

Diedrich D50

         See Below
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G-1:  Brown, fine to coarse SAND, some fine to coarse
Gravel and Cobbles, little Silt

S-1:  Very dense, brown, fine to coarse SAND, some fine
to coarse Gravel, little Silt

S-2:  Dense, brown, fine to coarse SAND, little fine to
coarse Gravel, little Silt

S-3:  Very dense, dark gray, fine to coarse SAND, some
fine to coarse Gravel, little Silt

S-4:  Very dense, dark brown, fine to coarse SAND, some
fine to coarse Gravel, little Silt

S-5:  Dense, dark gray, fine to coarse SAND, little fine to
coarse Gravel, little Silt

S-6:  Very dense, dark gray, fine to coarse SAND and
GRAVEL, little Silt

S-7:  Dense, dark gray, fine to coarse SAND, little fine to
coarse Gravel, little Silt

S-8:  Medium dense, brown, fine to medium SAND, some
Silt, little fine to coarse Gravel

S-9:  Brown/gray, fine to coarse SAND, some Silt, little
Gravel

53

35

95

63

40

51

37

17

0-5

5-7

7-9

10-12

12-14

15-17

17-19

20-22

22-24

25-
26.5
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ND

0.8
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18

13
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16

13
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24
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24

24
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G-1

S-1

S-2

S-3

S-4

S-5

S-6

S-7

S-8

S-9

1

2

3

4

16  26
27  25

62  13
22  23

33  51
44  43

43  32
31  39

15  21
19  15

33  28
23  24

16  20
17  28

64  10
7  10

5  5
50/6"

438.027

FILL

GLACIAL TILL

1 - Samples S-1 through S-4 were obtained on December 9, 2022. On February 10, 2023, drillers continued drilling of borehole and utilized 4 1/4-inch I.D steel hollow stem
augers.
2 - SNCB = Springfield New City Base
3 - Hard drilling at approximately 17.5 to 20 feet bgs.
4 - Drillers augered through boulder to approximately 30 feet bgs.
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(Modified Burmister Procedure)SPT
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Rate

Depth
(ft.)

Stratification lines represent approximate boundaries between soil and bedrock types. Actual transitions may be
gradual.

N/A

Date
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Data
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Final Boring Depth (ft.):
Date Start - Finish:

J. Hyslip

Hammer Fall (in.):

Rec.
(in)

Truck

Pen.
(in)

2/10/10

Hammer Type:

47

See Plan
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Exploration No.:
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Engineers and Scientists

Rig Model: Ground Surface Elev. (ft.):

Split Spoon
Time

Auger or Casing O.D./I.D Dia (in.):
1500

EXPLORATION NO.:    B22-02
SHEET:             1 of 2
PROJECT NO:  05.0046609.08
REVIEWED BY:

Boring Location:

Sample

Stab. Time
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Groundwater Depth (ft.)
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GeoEnvironmental, Inc.

Water Depth

V. Datum:
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 Description

Logged By:
Drilling Co.:

Hazen and Sawyer
West Parish Filters Water Treatment Facility

1515 Granville Road
Westfield, MA

Drilling Method:

Sampler Type:
Sampler O.D. (in.):
Sampler Length (in.):
Core Barrel Size:

24 10 Minutes

H. Datum:

12/9/2022 - 2/13/2023

Diedrich D50

         See Below
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S-10:  Very dense, olive/brown, fine to coarse SAND and
fine to coarse GRAVEL, some Silt, wet

S-11:  Very dense, olive/brown, fine to coarse SAND and
fine to coarse GRAVEL, some Silt, wet

S-12:  Very dense, brown, fine to coarse SAND, little fine
Gravel, trace Silt, wet

S-13:  Very dense, brown, fine to coarse SAND, little fine
to coarse Gravel, trace Silt, wet

S-14:  Very dense, light brown, fine to coarse SAND, little
fine to coarse Gravel, little Silt, wet

End of Exploration at 47 feet.

90

R

68

R

69

30-32

35-37

37-39

40-42

45-47

ND

ND

ND

ND

ND

17

15

18

13

15

24

24

24

24

24

S-10

S-11

S-12

S-13

S-14 5

6

39  47
43  70

29  70
40  34

28  30
38  51

20  43
70  50

27  32
37  40

418.047

GLACIAL TILL

5 - The headspace of soil samples was screened for Total Volatile Organic Compounds (TVOCs) using a MiniRae model 3000 Photoionization Detector (PID) equipped with
a 10.6 eV lamp. ND indicates non-detected reading below the instrument's detection of approximately 0.1 ppm.
6 - Borehole was backfilled utilizing portland cement and drill spoils up to existing grade.
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Sample Description and Identification
(Modified Burmister Procedure)SPT
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Blows/
Core
Rate

Depth
(ft.)

Stratification lines represent approximate boundaries between soil and bedrock types. Actual transitions may be
gradual.

N/A

Date

Field
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Data
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Final Boring Depth (ft.):
Date Start - Finish:

J. Hyslip

Hammer Fall (in.):

Rec.
(in)

Truck

Pen.
(in)

2/10/10

Hammer Type:

47

See Plan
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Exploration No.:
B22-02

Foreman:
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SNCB
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(per 6 in.)

Engineers and Scientists

Rig Model: Ground Surface Elev. (ft.):

Split Spoon
Time

Auger or Casing O.D./I.D Dia (in.):
1500

EXPLORATION NO.:    B22-02
SHEET:             2 of 2
PROJECT NO:  05.0046609.08
REVIEWED BY:

Boring Location:

Sample
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 Description

Logged By:
Drilling Co.:

Hazen and Sawyer
West Parish Filters Water Treatment Facility

1515 Granville Road
Westfield, MA

Drilling Method:

Sampler Type:
Sampler O.D. (in.):
Sampler Length (in.):
Core Barrel Size:

24 10 Minutes

H. Datum:

12/9/2022 - 2/13/2023

Diedrich D50

         See Below
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54

31

34

48

34

S-1:  Very dense, brown/gray,
fine to coarse SAND, some fine
to coarse Gravel, little Silt
S-2:  Dense, brown, fine to
medium SAND, some Silt, little
fine to coarse Gravel

S-3:  Dense, brown, fine to
coarse SAND, some Silt, trace
fine to coarse Gravel
S-4:  Dense, olive/brown, fine to
medium SAND, little fine to
coarse Gravel, little Silt

S-5:  Dense, brown, fine to
coarse SAND, some fine to
coarse Gravel, trace Silt
S-6:  Brown, fine to coarse
SAND, some fine to coarse
Gravel, some Silt, wet

S-7:  Brown/gray, fine to
medium SAND, some Silt, trace
fine Gravel, wet

S-8:  Brown/gray, fine to
medium SAND, some Silt, trace
fine Gravel, wet

466.0

452.0

8  38
16  13

17  16
15  14

11  13
21  21

24  24
24  25

30  17
17  20

19  26
50/2"

64  50/1"

50/4"

Drill Spoils (0-12')

PVC Riser (0.1-20')

Bentonite Chips
(12-15')

Filter Sand (15-30')

PVC Screen (20-30')

S-1

S-2

S-3

S-4

S-5

S-6

S-7

S-8
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7
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4

5-7

7-9

10-12

12-14

15-17
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18.2
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20.6
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25.3
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24

24

14

7

4

1

2

3

4

5

5

19

FILL

GLACIAL TILL

WEATHERED BEDROCK

1 - SNCB = Springfield New City Base
2 - Drillers vacuum excavated down to approximately 5 feet below ground surface (bgs).
3 - After vaccum excavating, drillers utilized 4 1/4-inch O.D steel hollow stem augers to continue drilling borehole.
4 - Split spoon at approximately 17 to 19 feet bgs was saturated.
5 - The headspace of soil samples was screened for Total Volatile Organic Compounds (TVOCs) using a MiniRae model 3000 Photoionization Detector (PID) equipped with a 10.6
eV lamp. ND indicates non-detected reading below the instrument's detection of approximately 0.1 ppm.
6 - Groundwater monitoring well installed to 30 feet bgs. Well consists of 10 feet of 2-inch PVC well screen set at approximately 30 feet bgs. Filter sand used to backfill annulus
around well screen from 30 to 15 feet. 2-inch solid PVC riser pipe installed from 20 to ground surface. Bentonite seal was installed from 15 to 12 feet bgs. Drill cuttings used to
backfill up to ground surface. A protective road box was placed and sealed at the ground surface. Vibrating wire piezometer installed. Groundwater measurements shown are lowest
and highest measurements made over the period which the piezometer was installed (3/3/2023 through 5/1/2023).
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SPT
Value

Sample Description
Modified Burmister

471

SNCB

Stratification lines represent approximate boundaries between soil and bedrock types. Actual transitions may be
gradual. Water level readings have been made at the times and under the conditions stated. Fluctuations of
groundwater may occur due to other factors than those present at the times the measurements were made.
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See Plan
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S-9:  Brown/gray, fine to
medium SAND, some Silt, trace
fine Gravel, wet

End of exploration at 32 feet.
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30.1

1 6
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WEATHERED BEDROCK

ND

Sample

Date

SPT
Value

Sample Description
Modified Burmister

471

SNCB

Stratification lines represent approximate boundaries between soil and bedrock types. Actual transitions may be
gradual. Water level readings have been made at the times and under the conditions stated. Fluctuations of
groundwater may occur due to other factors than those present at the times the measurements were made.

EXPLORATION NO.:    B22-03 (OW)
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GeoEnvironmental, Inc.
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West Parish Filters Water Treatment Facility

1515 Granville Road
Westfield, MA
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Description

See Plan
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Rock Core Size:
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G-1:  Brown, fine to coarse SAND, some Silt, little fine to
coarse Gravel, little Cobbles

S-1:  Very dense, brown/dark brown/gray, fine to medium
SAND, some fine to coarse Gravel, trace Silt

S-2:  Light brown/gray, fine to coarse SAND and GRAVEL,
little Silt

S-3:  Brown/light gray, fine to medium SAND, little fine to
coarse Gravel, little Silt
C-1:  Extremely fractured SCHIST RQD=7%

C-2:  No Recovery

End of Exploration at 20.8 feet.
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TOPSOIL

FILL

GLACIAL TILL

FRACTURED BEDROCK

1 - SNCB = Springfield New City Base
2 - Drillers vacuum excavated down to approximately 5 feet below ground surface (bgs).
3 - After vaccum excavating, drillers utilized 4 1/4-inch O.D steel hollow stem augers to continue drilling borehole.
4 - Bedrock coring performed with NX-sized, double tube core barrel. Core rate in units of minutes/foot. RQD = Rock Quality Designation.
5 - The headspace of soil samples was screened for Total Volatile Organic Compounds (TVOCs) using a MiniRae model 3000 Photoionization Detector (PID) equipped with
a 10.6 eV lamp. ND indicates non-detected reading below the instrument's detection of approximately 0.1 ppm.
6 - Borehole was backfilled with portland cement and drilling spoils.
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(Modified Burmister Procedure)SPT
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(ft.)

Stratification lines represent approximate boundaries between soil and bedrock types. Actual transitions may be
gradual.
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Final Boring Depth (ft.):
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See Plan
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SHEET:             1 of 1
PROJECT NO:  05.0046609.08
REVIEWED BY:
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 Description

Logged By:
Drilling Co.:

Hazen and Sawyer
West Parish Filters Water Treatment Facility

1515 Granville Road
Westfield, MA

Drilling Method:

Sampler Type:
Sampler O.D. (in.):
Sampler Length (in.):
Core Barrel Size:

24 10 minutes

H. Datum:

12/7/2022 - 12/8/2022

Diedrich
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S-1:  Dense, brown, fine to coarse SAND, some fine to
coarse Gravel, little Silt

S-2:  Medium dense, dark gray, fine to medium SAND,
little fine to coarse Gravel, some Silt

S-3:  Dense, gray, fine to coarse SAND, some fine to
coarse Gravel, some Silt

S-4:  Very dense, gray, fine to medium SAND and SILT,
little fine to coarse Gravel

S-5:  Medium dense, gray, fine to medium SAND and
SILT, little fine to coarse Gravel, trace Wood

S-6:  Very dense, gray, fine to coarse SAND, little Silt,
little fine Gravel, wet

S-7:  Light gray, fine to coarse SAND and GRAVEL, trace
Silt (Pulverized Cobble), wet

S-8:  Very dense, light gray/brown, fine to coarse SAND
and GRAVEL, trace Silt, wet

S-9:  Very dense, light gray/brown, fine to coarse SAND
and GRAVEL, little Silt, wet
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38  20

32  77
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453.017

FILL

GLACIAL TILL

1 - SNCB = Springfield New City Base
2 - Drillers vacuum excavated down to approximately 5 feet below ground surface (bgs).
2 - After vaccum excavating, drillers utilized 4 1/4-inch O.D steel hollow stem augers to continue drilling borehole.
3 - Driller encountered probable 12-inch cobble/boulder at approximately 9 feet bgs.
4 - Split spoon at approximately 17 to 19 feet bgs was saturated.
5 - Hard drilling and rig chatter at approximately 18 feet bgs.
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Sample Description and Identification
(Modified Burmister Procedure)SPT
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Core
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(ft.)

Stratification lines represent approximate boundaries between soil and bedrock types. Actual transitions may be
gradual.

N/A
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Final Boring Depth (ft.):
Date Start - Finish:

J. Hyslip

Hammer Fall (in.):
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(in)

2/13/23

Hammer Type:

40.8

See Plan
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Time
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SHEET:             1 of 2
PROJECT NO:  05.0046609.08
REVIEWED BY:
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 Description

Logged By:
Drilling Co.:

Hazen and Sawyer
West Parish Filters Water Treatment Facility

1515 Granville Road
Westfield, MA

Drilling Method:

Sampler Type:
Sampler O.D. (in.):
Sampler Length (in.):
Core Barrel Size:

24 5 Minutes

H. Datum:

2/13/2023 - 2/14/2023

Diedrich D50

         See Below
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S-10:  Dense, brown/light brown, fine to coarse SAND,
little Silt, trace fine Gravel, wet

S-11:  Dense, brown/light brown, fine to coarse SAND,
some fine to coarse Gravel, little Silt, wet

S-12:  Dense, brown/gray, fine to coarse SAND and
GRAVEL, some Silt, wet

S-13:  Very dense, brown/olive, fine to coarse SAND and
GRAVEL, some Silt, wet

S-14:  Dense, brown, fine to coarse SAND and GRAVEL,
some Silt, wet

S-15:  S-15: Top 5": Brown, fine to coarse SAND, little fine
to coarse Gravel, little Silt, wet
Bottom 4": Dark gray, fine to coarse GRAVEL, some fine
Sand, some Silt, wet

End of Exploration at 40.8 feet.
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GLACIAL TILL

POSSIBLE WEATHERED
ROCK

6 - The headspace of soil samples was screened for Total Volatile Organic Compounds (TVOCs) using a MiniRae model 3000 Photoionization Detector (PID) equipped with
a 10.6 eV lamp. ND indicates non-detected reading below the instrument's detection of approximately 0.1 ppm.
7 - Borehole was backfilled with portland cement and drill spoils up to existing grade.
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Sample Description and Identification
(Modified Burmister Procedure)SPT
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Core
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(ft.)

Stratification lines represent approximate boundaries between soil and bedrock types. Actual transitions may be
gradual.

N/A
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Final Boring Depth (ft.):
Date Start - Finish:

J. Hyslip

Hammer Fall (in.):
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(in)

Truck

Pen.
(in)

2/13/23

Hammer Type:

40.8

See Plan
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Engineers and Scientists
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Split Spoon
Time
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SHEET:             2 of 2
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 Description

Logged By:
Drilling Co.:

Hazen and Sawyer
West Parish Filters Water Treatment Facility

1515 Granville Road
Westfield, MA

Drilling Method:

Sampler Type:
Sampler O.D. (in.):
Sampler Length (in.):
Core Barrel Size:

24 5 Minutes

H. Datum:

2/13/2023 - 2/14/2023

Diedrich D50

         See Below
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S-1:  Top 13": Brown/light brown, fine to medium SAND,
some Silt, trace fine Gravel
Bottom 6": Brown, fine to coarse GRAVEL, some fine to
medium Sand, some Silt
S-2:  Very dense, brown/light brown, fine to coarse
GRAVEL, some fine to medium Sand, some Silt

S-3:  Top 8": Brown/light brown, fine to coarse GRAVEL,
some fine to medium Sand, some Silt
Bottom 5": Light gray, fine to medium SAND, little fine to
coarse Gravel, little Silt
S-4:  Light gray, fine to medium SAND, little fine Gravel,
little Silt (Weathered Rock)
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FILL (SEE TEST BORING
B19-04)

GLACIAL TILL

WEATHERED ROCK

1 - SNCB = Springfield New City Base
2 - Borehole was offset approximately 1 foot north from AECOM's previous test boring B19-04.
3 - Drillers vacuum excavated down to approximately 5 feet below ground surface (bgs).
4 - Rig chatter at 16 feet bgs.
5 - After vaccum excavating, drillers utilized 4 1/4-inch O.D steel hollow stem augers to continue drilling borehole. Sampling began at approximately 20 feet bgs.
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(Modified Burmister Procedure)SPT
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Stratification lines represent approximate boundaries between soil and bedrock types. Actual transitions may be
gradual.
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Final Boring Depth (ft.):
Date Start - Finish:

J. Hyslip
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2/8/23

Hammer Type:

35.7

See Plan
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Time
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SHEET:             1 of 2
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REVIEWED BY:
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 Description

Logged By:
Drilling Co.:

Hazen and Sawyer
West Parish Filters Water Treatment Facility

1515 Granville Road
Westfield, MA

Drilling Method:

Sampler Type:
Sampler O.D. (in.):
Sampler Length (in.):
Core Barrel Size:

24
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S-5:  Brown/gray, fine to medium SAND, little Silt, trace
fine Gravel (Weathered Rock)

S-6:  Brown/gray, fine to medium SAND, little Silt, trace
fine Gravel

End of Exploration at 35.7 feet.

30-
30.8

35-
35.7

ND

0

8

7

9

8

S-5

S-6 6

7

54  50/3"

55  50/2" 428.335.7

WEATHERED ROCK

6 - The headspace of soil samples was screened for Total Volatile Organic Compounds (TVOCs) using a MiniRae model 3000 Photoionization Detector (PID) equipped with
a 10.6 eV lamp. ND indicates non-detected reading below the instrument's detection of approximately 0.1 ppm.
7 - Borehole was backfilled with portland cement and drill spoils up to existing grade.
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(Modified Burmister Procedure)SPT
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Stratification lines represent approximate boundaries between soil and bedrock types. Actual transitions may be
gradual.
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Final Boring Depth (ft.):
Date Start - Finish:

J. Hyslip
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Drilling Co.:

Hazen and Sawyer
West Parish Filters Water Treatment Facility

1515 Granville Road
Westfield, MA

Drilling Method:

Sampler Type:
Sampler O.D. (in.):
Sampler Length (in.):
Core Barrel Size:
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VAC:  Brown, fine to coarse SAND, some Silt, little Gravel

S-1:  Very dense, brown, fine to coarse SAND, some fine
to coarse Gravel, little Silt

S-2:  Dense, brown, fine to coarse SAND, some fine to
coarse Gravel, some Silt, wet

S-3:  Medium dense, brown, fine to medium SAND and
SILT, little fine to coarse Gravel, wet

S-4:  Very dense, brown, light brown, fine to coarse SAND
and GRAVEL, little Silt, wet

S-5:  Very dense, brown, fine to coarse SAND and
GRAVEL, trace Silt, wet

S-6:  Brown, gray, fine to coarse SAND and GRAVEL,
trace Silt, wet

S-7:  Brown, gray, fine to coarse SAND and GRAVEL,
some Silt, wet (Weathered Bedrock)
C-1:  Hard, very slightly weathered, slightly fractured, fine
to coarse grained, light gray, brown, GRANITIC GNEISS.
REC=93%, RQD=86%
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FILL

GLACIAL TILL

WEATHERED BEDROCK

BEDROCK

1 - Test boring was offset approximately 2 feet east from the proposed boring location.
2 - SNCB = Springfield New City Base
3 - Drillers vacuum excavated to approximately 5 feet below ground surface (bgs).
4 - Drillers utilized 4 1/4-inch I.D hollow stem steel augers to drill down to advance boring below vacuum excavation.
5 - Groundwater was measured at approximately 24.5 feet bgs prior to bedrock coring.
6 - Bedrock coring performed with NX-sized, double tube core barrel. Core rate in units of minutes/foot. RQD = Rock Quality Designation.
7 - Borehole was backfilled utilizing portland cement and drill spoils up to existing grade.
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(Modified Burmister Procedure)SPT
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Stratification lines represent approximate boundaries between soil and bedrock types. Actual transitions may be
gradual.
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Final Boring Depth (ft.):
Date Start - Finish:

J. Hyslip
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See Plan
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SHEET:             1 of 2
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 Description
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Drilling Co.:

Hazen and Sawyer
West Parish Filters Water Treatment Facility

1515 Granville Road
Westfield, MA

Drilling Method:

Sampler Type:
Sampler O.D. (in.):
Sampler Length (in.):
Core Barrel Size:

24 5 Minutes

H. Datum:

4/26/2023 - 4/27/2023
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End of Exploration at 30.5 feet.
440.530.5

Soiltesting Inc.
Type of Rig:

30

TEST BORING LOG

2

471

Hammer Weight (lb.):

LI
B

R
A

R
Y

 0
12

11
1.

G
LB

; 
G

Z
A

 T
E

M
P

LA
T

E
 0

21
0.

G
D

T
; 

G
Z

A
 T

E
M

P
LA

T
E

 T
E

S
T

 B
O

R
IN

G
; 

05
.0

04
66

09
.0

8 
B

O
R

IN
G

 L
O

G
S

.G
P

J;
 6

/5
/2

02
3;

 1
:0

4:
22

 P
M

Sample Description and Identification
(Modified Burmister Procedure)SPT

Value

Casing
Blows/
Core
Rate

Depth
(ft.)

Stratification lines represent approximate boundaries between soil and bedrock types. Actual transitions may be
gradual.
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Final Boring Depth (ft.):
Date Start - Finish:

J. Hyslip
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ATV

Pen.
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4/27/23

Hammer Type:

30.5

See Plan
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Engineers and Scientists

Rig Model: Ground Surface Elev. (ft.):

Split Spoon
Time

Auger or Casing O.D./I.D Dia (in.):
1045
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 Description

Logged By:
Drilling Co.:

Hazen and Sawyer
West Parish Filters Water Treatment Facility

1515 Granville Road
Westfield, MA

Drilling Method:

Sampler Type:
Sampler O.D. (in.):
Sampler Length (in.):
Core Barrel Size:

24 5 Minutes

H. Datum:

4/26/2023 - 4/27/2023

CME-550X

         See Below
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VAC:  Brown, fine to coarse SAND, some fine to coarse
Gravel, little Silt

S-1:  Very dense, brown, fine to coarse SAND, some fine
to coarse Gravel, trace Silt, wet

S-2:  Very dense, light brown, fine to coarse SAND, trace
fine Gravel, trace Silt, wet

S-3:  Dense, light brown, fine to coarse SAND, little fine to
coarse Gravel, trace Silt, wet

S-4:  Very dense, fine to coarse SAND and GRAVEL,
some Silt, wet

S-5:  Top 8": Gray, light brown, fine to coarse SAND, little
fine to coarse Gravel, some Silt, wet
Bottom 3": Gray, brown, SILT and CLAY, little Gravel, little
fine Sand, wet

S-6:  Dense, light brown, fine to coarse SAND and
GRAVEL, some Silt, wet
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FILL

GLACIAL TILL

WEATHERED BEDROCK

1 - SNCB = Springifled New City Base
2 - Drillers vacuum excavated down to approximately 4.25 feet below ground surface (bgs) and encountered refusal on boulder.
3 - Drillers utilized 4 1/4-inch I.D hollow stem steel augers to drill down to advance boring below vacuum excavation.
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Sample Description and Identification
(Modified Burmister Procedure)SPT
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Blows/
Core
Rate

Depth
(ft.)

Stratification lines represent approximate boundaries between soil and bedrock types. Actual transitions may be
gradual.

N/A
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Final Boring Depth (ft.):
Date Start - Finish:

J. Hyslip

Hammer Fall (in.):
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ATV

Pen.
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5/4/23

Hammer Type:

40.75

See Plan
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Exploration No.:
B22-102
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(per 6 in.)

Engineers and Scientists

Rig Model: Ground Surface Elev. (ft.):

Split Spoon
Time

Auger or Casing O.D./I.D Dia (in.):
0900

EXPLORATION NO.:    B22-102
SHEET:             1 of 2
PROJECT NO:  05.0046609.08
REVIEWED BY:

Boring Location:

Sample

Stab. Time

E
le

v.
(f

t.
)

Safety
Groundwater Depth (ft.)

GZA
GeoEnvironmental, Inc.

Water Depth

V. Datum:

Depth
(ft)

5

10

15

20

25

30

D
ep

th
(f

t.
) STRATUM

 Description

Logged By:
Drilling Co.:

Hazen and Sawyer
West Parish Filters Water Treatment Facility

1515 Granville Road
Westfield, MA

Drilling Method:

Sampler Type:
Sampler O.D. (in.):
Sampler Length (in.):
Core Barrel Size:

24 5 minutes

H. Datum:

4/26/2023 - 5/4/2023

CME-550X

         See Below
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S-7:  Very dense, light brown, gray, fine to coarse SAND
and GRAVEL, some Silt, wet

S-8:  Light-gray, fine to coarse SAND, some Silt, wet

S-9:  Light brown, gray, fine to coarse SAND, some Silt,
little fine Gravel, wet

End of Exploration at 40.75 feet.
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94  100/3" 428.240.8

WEATHERED BEDROCK

4 - Borehole was backfilled utilizing portland cement and drill spoils.
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(Modified Burmister Procedure)SPT
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Core
Rate

Depth
(ft.)

Stratification lines represent approximate boundaries between soil and bedrock types. Actual transitions may be
gradual.
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Final Boring Depth (ft.):
Date Start - Finish:

J. Hyslip

Hammer Fall (in.):
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(in)

ATV

Pen.
(in)

5/4/23

Hammer Type:

40.75

See Plan
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Exploration No.:
B22-102

Foreman:

No.
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P.DeAngelis

Blows
(per 6 in.)

Engineers and Scientists

Rig Model: Ground Surface Elev. (ft.):

Split Spoon
Time

Auger or Casing O.D./I.D Dia (in.):
0900

EXPLORATION NO.:    B22-102
SHEET:             2 of 2
PROJECT NO:  05.0046609.08
REVIEWED BY:
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Logged By:
Drilling Co.:

Hazen and Sawyer
West Parish Filters Water Treatment Facility

1515 Granville Road
Westfield, MA

Drilling Method:

Sampler Type:
Sampler O.D. (in.):
Sampler Length (in.):
Core Barrel Size:

24 5 minutes

H. Datum:

4/26/2023 - 5/4/2023

CME-550X
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VAC:  Brown, fine to coarse
SAND, some fine to coarse
Gravel, little Silt

S-1:  Very dense, gray, brown,
fine to coarse GRAVEL, some
fine to coarse Sand, little Silt
S-2:  Gray, light brown, fine to
coarse SAND and GRAVEL,
little Silt
S-3:  Very dense, gray, brown,
fine to coarse SAND and
GRAVEL, some Silt
S-4:  Gray, brown, fine to
coarse SAND and GRAVEL,
little Silt, wet
S-5:  Dense, brown, fine to
medium SAND, trace Silt, wet
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FILL

GLACIAL TILL

1 - SNCB = Springfield New City Base
2 - Drillers vacuum excavated to approximately 29 inches below ground surface (bgs) exposing concrete sand filter roof. Filter roof cored and measured to be 8.5-inches thick.
Drillers cored filter floor and measured to be 18-inches thick.
3 - 4-inch casing used to advance borehole. Casing advanced with 300 lb hammer. Hammer blows/foot provided in casing blows column.

Sample

Date

SPT
Value

Sample Description
Modified Burmister
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SNCB

Stratification lines represent approximate boundaries between soil and bedrock types. Actual transitions may be
gradual. Water level readings have been made at the times and under the conditions stated. Fluctuations of
groundwater may occur due to other factors than those present at the times the measurements were made.
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Hazen and Sawyer
West Parish Filters Water Treatment Facility

1515 Granville Road
Westfield, MA

140

Blows
per 6"

Depth
(ft)

5

10

15

20

25

30

N/A

0744
1544

TEST BORING LOG

Exploration No.:
B22-103 (OW)

Water Depth

4/26/2023 - 5/1/2023

Safety

Soiltesting Inc.

No. Rec.
(in)

Depth
(ft.)

Pen.
(in)

Time

Foreman:

J. Hyslip

R
E

M
A

R
K

S

Auger or Casing O.D./I.D Dia (in.):

Boring Location:

70.4

H. Datum:

R
em

ar
kCasing

Blows/
Core
Rate

P. DeAngelis

Hammer Type:

27.4
28.6

5 days
15 days

Groundwater Depth (ft.)

Rig Model:

D
ep

th
(f

t.)

Stratum
Description

See Plan

5/6/23
5/16/23

Drilling Method:
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Sampler Length (in.):
Rock Core Size:
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S-6:  Dense, brown, fine to
medium SAND, trace Silt, wet

S-7:  Top 4": Brown, Clayey
SILT, wet
Middle 7": Brown, fine to
medium SAND, little fine to
coarse Gravel, little Silt, wet
Bottom 4": Gray, fine to coarse
SAND and GRAVEL, little Silt,
wet
S-8:  Brown, fine to coarse
SAND, little Silt, wet

S-9:  Brown, fine to coarse
SAND, some fine to coarse
Gravel, little Silt, wet

S-10:  Tan, fine to medium
SAND, little Silt, wet

S-11:  Very dense, gray, brown,
fine to coarse SAND and fine
GRAVEL, some Silt, wet
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WEATHERED BEDROCK
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Sample Description
Modified Burmister
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SNCB

Stratification lines represent approximate boundaries between soil and bedrock types. Actual transitions may be
gradual. Water level readings have been made at the times and under the conditions stated. Fluctuations of
groundwater may occur due to other factors than those present at the times the measurements were made.
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See Plan
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S-12:  Gray, brown, fine to
coarse SAND and fine Gravel,
some Silt, wet

S-13:  Gray, brown, fine to
coarse SAND and fine
GRAVEL, some Silt, wet

S-14:  Gray, brown, fine to
coarse SAND and fine
GRAVEL, some Silt

End of exploration at 70.4 feet.
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WEATHERED BEDROCK

4 - Groundwater monitoring well installed to 60 feet. Well consists of 20 feet of 2-inch PVC well screen set at approximately 60 feet bgs. Filter sand used to backfill annulus around
well screen from 60 to 30 feet and 2-inch solid PVC riser pipe installed from 40 feet to ground surface. Bentonite seal was installed from 30 to 17 feet bgs. Grout or cement was
installed from from 17 to 14 feet bgs and at 4 to 2 feet. Protective road box was placed and sealed at the ground surface with concrete. Vibrating wire piezometer installed.
Groundwater measurements shown are lowest and highest measurements made over the period which the piezometer was installed (5/2/23 through 6/1/23).

Sample

Date

SPT
Value

Sample Description
Modified Burmister

470

SNCB

Stratification lines represent approximate boundaries between soil and bedrock types. Actual transitions may be
gradual. Water level readings have been made at the times and under the conditions stated. Fluctuations of
groundwater may occur due to other factors than those present at the times the measurements were made.
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ATV

Hazen and Sawyer
West Parish Filters Water Treatment Facility

1515 Granville Road
Westfield, MA
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VAC:  Brown, fine to coarse SAND, some fine to coarse
Gravel, little Silt

G-1:  Gray, SILTY CLAY, some fine to coarse Gravel, little
fine Sand
S-1:  Top 2": Gray, fine to coarse SAND and GRAVEL,
little Clayey Silt
Bottom 6": Gray, fine to coarse SAND and GRAVEL, little
Silt (Pulverized Cobble)
S-2:  Dense, brown, fine to coarse SAND and GRAVEL,
trace Silt
S-3:  Very dense, brown-gray, fine to coarse SAND and
GRAVEL, little Silt, wet
S-4:  Very dense, brown, fine to coarse SAND and
GRAVEL, little Silt, wet

S-5:  Very dense, brown, fine to coarse SAND and
GRAVEL, little Silt, wet

C-1:  COBBLES AND BOULDERS
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FILL

CONCRETE ROOF

OPEN SAND FILTER

CONCRETE FLOOR
CLAY

GLACIAL TILL

1 - Test boring was offset approximately 2.5 feet north
2 - SNCB = Springfield New City Base
3 - Drillers vacuum excavated to approximately 30 inches below ground surface (bgs) exposing concrete sand filter roof. Filter roof cored and measured to be 8-inches
thick. Drillers cored filter floor and measured to be 7-inches thick.
4 - 4-inch casing was used to advance borehole. Casing advanced with 300-lb hammer. Hammer blows/foot provided in casing blows column.
5 - Grab sample collected below concrete.
6 - Driller noted increased roller resistance at 27 feet bgs. Drillers began to drill rock core barrel through possible obstruction. Cobbles and boulders were recovered in core
barrel.
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Stratification lines represent approximate boundaries between soil and bedrock types. Actual transitions may be
gradual.
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Final Boring Depth (ft.):
Date Start - Finish:
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S-6:  Very dense, brown, fine to coarse SAND and
GRAVEL, little Silt, wet

S-7:  Very dense, brown, fine to coarse SAND and
GRAVEL, little Silt, wet

End of Exploration at 42 feet.
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28  36
57  105

60  65
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GLACIAL TILL

7 - Borehole was backfilled utilizing portland cement(intervals of the concrete floor and roof) and drill spoils (at other intervals).
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Stratification lines represent approximate boundaries between soil and bedrock types. Actual transitions may be
gradual.
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Final Boring Depth (ft.):
Date Start - Finish:

J. Hyslip
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Hazen and Sawyer
West Parish Filters Water Treatment Facility

1515 Granville Road
Westfield, MA

Drilling Method:

Sampler Type:
Sampler O.D. (in.):
Sampler Length (in.):
Core Barrel Size:
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H. Datum:

4/26/2023 - 5/2/2023

CME-550X

         See Below
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VAC:  Brown, fine to coarse SAND, some Silt, little  fine to
coarse Gravel

S-1:  Medium dense, brown, fine to coarse SAND, some
Silt, little fine to coarse Gravel

S-2:  Dense, brown, fine to coarse SAND, some Silt, little
fine to coarse Gravel

S-3:  Very dense, brown, gray, fine to coarse SAND and
GRAVEL, trace Silt

S-4:  Very dense, gray-brown, GRAVEL, some fine to
coarse Sand, trace Silt

S-5:  Top 7": Light brown, gray, fine to coarse SAND and
SILT, trace fine Gravel
Bottom 5": Brown, fine to coarse SAND and GRAVEL,
little Si

S-6:  Top 7": Brown, fine to coarse SAND and GRAVEL,
little Silt, wet
Bottom 8":  Light brown, fine to coarse SAND, little Silt,
wet
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WEATHERED BEDROCK

1 - SNCB = Springfield New City Base
2 - Drillers vacuum excavated to approximately 5 feet below ground surface (bgs).
3 - Drillers utilized a 4 1/4-inch I.D hollow stem steel auger to drill down to advance boring below vacuum excavation.
4 - Split spoon appeared to be wet at approximately 25 feet bgs.
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Stratification lines represent approximate boundaries between soil and bedrock types. Actual transitions may be
gradual.
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Final Boring Depth (ft.):
Date Start - Finish:

J. Hyslip

Hammer Fall (in.):
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4/26/23

Hammer Type:
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See Plan
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 Description

Logged By:
Drilling Co.:

Hazen and Sawyer
West Parish Filters Water Treatment Facility

1515 Granville Road
Westfield, MA

Drilling Method:

Sampler Type:
Sampler O.D. (in.):
Sampler Length (in.):
Core Barrel Size:

24 5 minutes

H. Datum:

4/26/2023 - 5/4/2023

CME-550X

         See Below
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S-7:  Brown, fine to coarse SAND, some Silt, wet

C-1:  Moderately hard, moderately weathered, moderately
fractured, fine to coarse grained, dark gray, gray,
GRANITIC GNEISS. REC = 90%, RQD = 68%,

End of Exploration at 36 feet.

2:07
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2:33

1:53

2:53

30-
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31-36

4

54

4

60

S-7

C-1 5

6

100/4"
442.0

437.0

31

36

WEATHERED BEDROCK

BEDROCK

5 - Auger encountered refusal at 31 feet bgs. Bedrock coring performed with NX-sized, double tube core barrel. Core rate in units of minutes/foot. RQD = Rock Quality
Designation.
6 - Borehole was backfilled utilizing portland cement and drill spoils.
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(Modified Burmister Procedure)SPT
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Stratification lines represent approximate boundaries between soil and bedrock types. Actual transitions may be
gradual.
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Final Boring Depth (ft.):
Date Start - Finish:

J. Hyslip

Hammer Fall (in.):
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ATV
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4/26/23

Hammer Type:

36

See Plan
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Engineers and Scientists
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Time

Auger or Casing O.D./I.D Dia (in.):
0900
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SHEET:             2 of 2
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Logged By:
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Hazen and Sawyer
West Parish Filters Water Treatment Facility

1515 Granville Road
Westfield, MA

Drilling Method:

Sampler Type:
Sampler O.D. (in.):
Sampler Length (in.):
Core Barrel Size:

24 5 minutes

H. Datum:

4/26/2023 - 5/4/2023

CME-550X

         See Below
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G-1:  Dark brown, fine SAND and SILT, some Cobbles,
little Roots, wet

G-2:  Light brown, fine SAND, some Silt, wet

End of Exploration at 6.5 feet.

0-2.5

2.5-5

3.5

6

G-1

G-2

1
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4

5

496.7

494.5

490.5

0.3

2.5

6.5

TOPSOIL

SUBSOIL

GLACIAL TILL

1 - SNCB = Springfield New City Base
2 - Drillers vacuum excavated down to approximately 2 feet below ground surface (bgs). 5.625-inch O.D steel auger was then used to drill borehole.
3 - Grab samples were obtained of the soil encountered.
4 - The headspace of soil samples was screened for Total Volatile Organic Compounds (TVOCs) using a MiniRae model 3000 Photoionization Detector (PID) equipped with
a 10.6 eV lamp. ND indicates non-detected reading below the instrument's detection of approximately 0.1 ppm.
5 - Borehole was backfilled with portland cement and drilling spoils.
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Sample Description and Identification
(Modified Burmister Procedure)SPT
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(ft.)

Stratification lines represent approximate boundaries between soil and bedrock types. Actual transitions may be
gradual.

N/A
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Final Boring Depth (ft.):
Date Start - Finish:

J. Hyslip
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12/7/22
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See Plan
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Engineers and Scientists
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Logged By:
Drilling Co.:

Hazen and Sawyer
West Parish Filters Water Treatment Facility

1515 Granville Road
Westfield, MA

Drilling Method:

Sampler Type:
Sampler O.D. (in.):
Sampler Length (in.):
Core Barrel Size:

- 15 Minutes

H. Datum:

12/7/2022 - 12/7/2022

CME 45C

         See Below

     See Below

JER/JFD

N/A

Auger refusal on apparent bedrock at 6.5 feet.
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G-1:  Light brown, fine to medium SAND, some Silt, trace
Roots

End of Exploration at 2 feet.

0-2

7

G-1 1

2

2

3

4

501.7

500.0

0.3

2

TOPSOIL

SUBSOIL

1 - SNCB = Springfield New City Base
2 - Drillers vacuum excavated down to approximately 2 feet below ground surface (bgs). Drillers encountered refusal on possible bedrock or boulder at 2 feet bgs while
vacuum excavation.
2 - A grab sample was obtained of the soil encountered at 2 feet bgs.
3 - Borehole was backfilled with drilling spoils.
4 - The headspace of soil samples was screened for Total Volatile Organic Compounds (TVOCs) using a MiniRae model 3000 Photoionization Detector (PID) equipped with
a 10.6 eV lamp. ND indicates non-detected reading below the instrument's detection of approximately 0.1 ppm.

Soiltesting Inc.
Type of Rig:

-

TEST BORING LOG

-
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Sample Description and Identification
(Modified Burmister Procedure)SPT

Value

Casing
Blows/
Core
Rate

Depth
(ft.)

Stratification lines represent approximate boundaries between soil and bedrock types. Actual transitions may be
gradual.

N/A

Date

Field
Test
Data

-

Final Boring Depth (ft.):
Date Start - Finish:

J. Hyslip

Hammer Fall (in.):

Rec.
(in)

Trailer

Pen.
(in)

12/8/22

Hammer Type:

2

See Plan

Not Encountered

R
E

M
A

R
K

S

Exploration No.:
P22-04

Foreman:

No.

SNCB

R
em

ar
k

J. Knepple

Blows
(per 6 in.)

Engineers and Scientists

Rig Model: Ground Surface Elev. (ft.):

-
Time

Auger or Casing O.D./I.D Dia (in.):

EXPLORATION NO.:    P22-04
SHEET:             1 of 1
PROJECT NO:  05.0046609.08
REVIEWED BY:

Boring Location:

Sample

Stab. Time

E
le

v.
(f

t.
)

-
Groundwater Depth (ft.)

GZA
GeoEnvironmental, Inc.

Water Depth

V. Datum:

Depth
(ft)
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 Description

Logged By:
Drilling Co.:

Hazen and Sawyer
West Parish Filters Water Treatment Facility

1515 Granville Road
Westfield, MA

Drilling Method:

Sampler Type:
Sampler O.D. (in.):
Sampler Length (in.):
Core Barrel Size:

-

H. Datum:

12/7/2022 - 12/7/2022

CME 45C

         See Below

     See Below

JER/JFD

N/A

Vacuum excavation refusal at 2 feet.
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G-1:  Brown, fine to medium SAND, little fine to coarse
Gravel, some Silt

End of Exploration at 4 feet.

0-4G-1 1

2

3

4

5

492.7

490.5

489.0

0.3

2.5

4

TOPSOIL

SUBSOIL

GLACIAL TILL

1 - SNCB = Springfield New City Base
2 - Drillers vacuum excavated down to approximately 2 feet below ground surface (bgs). 5.625-inch O.D steel auger was then used to drill borehole.
3 - Grab sample of soil was obtained between 2 and 4 feet bgs.
4 - The headspace of soil samples was screened for Total Volatile Organic Compounds (TVOCs) using a MiniRae model 3000 Photoionization Detector (PID) equipped with
a 10.6 eV lamp. ND indicates non-detected reading below the instrument's detection of approximately 0.1 ppm.
5 - Borehole was backfilled with drilling spoils.

Soiltesting Inc.
Type of Rig:

-

TEST BORING LOG

-

493

Hammer Weight (lb.):
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Sample Description and Identification
(Modified Burmister Procedure)SPT

Value

Casing
Blows/
Core
Rate

Depth
(ft.)

Stratification lines represent approximate boundaries between soil and bedrock types. Actual transitions may be
gradual.

N/A

Date

Field
Test
Data

-

Final Boring Depth (ft.):
Date Start - Finish:

J. Hyslip

Hammer Fall (in.):

Rec.
(in)

Trailer

Pen.
(in)

2/13/23

Hammer Type:

4

See Plan

Not Encountered
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S

Exploration No.:
P22-05

Foreman:

No.

SNCB

R
em
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k

J. Knepple

Blows
(per 6 in.)

Engineers and Scientists

Rig Model: Ground Surface Elev. (ft.):

-
Time

Auger or Casing O.D./I.D Dia (in.):

EXPLORATION NO.:    P22-05
SHEET:             1 of 1
PROJECT NO:  05.0046609.08
REVIEWED BY:

Boring Location:

Sample

Stab. Time

E
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-
Groundwater Depth (ft.)

GZA
GeoEnvironmental, Inc.

Water Depth

V. Datum:

Depth
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 Description

Logged By:
Drilling Co.:

Hazen and Sawyer
West Parish Filters Water Treatment Facility

1515 Granville Road
Westfield, MA

Drilling Method:

Sampler Type:
Sampler O.D. (in.):
Sampler Length (in.):
Core Barrel Size:

-

H. Datum:

2/13/2023 - 2/13/2023

CME 45C

         See Below

     See Below

JER/JFD

N/A

Auger refusal on apparent bedrock at 4 feet.
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Proactive by Design 

 
APPENDIX C 

Laboratory Analytical Data Reports 
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

December 30, 2022       

Jason Ressler

GZA-Springfield,MA

One Financial Plaza, 1350 Main Street, Suite 1400

Springfield, MA 01103

Project Location: 1515 Greenville Rd, Westfield, MA

Client Job Number: 

Project Number: 05.0046609.08

Laboratory Work Order Number: 22L1049

Enclosed are results of analyses for samples as received by the laboratory on December 7, 2022. If you have any questions 

concerning this report, please feel free to contact me.

Sincerely,

Kaitlyn A. Feliciano

Project Manager
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

ANALYTICAL SUMMARY

12/30/2022

GZA-Springfield,MA

One Financial Plaza, 1350 Main Street, Suite 1400

Springfield, MA 01103

ATTN: Jason Ressler

05.0046609.08

22L1049

The results of analyses performed on the following samples submitted to CON-TEST, a Pace Analytical Laboratory, are found in this report.

PROJECT LOCATION:

PURCHASE ORDER NUMBER:

PROJECT NUMBER:

REPORT DATE:

WORK ORDER NUMBER:

FIELD SAMPLE # LAB ID: MATRIX TESTSAMPLE DESCRIPTION SUB LAB

1515 Greenville Rd, Westfield, MA

B22-01 22L1049-01 Soil SM 2540G

SM21-23 2510B 

Modified

SW-846 1010A-B

SW-846 1030

SW-846 6010D

SW-846 7471B

SW-846 8081B

SW-846 8082A

SW-846 8100 Modified

SW-846 8151 MA M-CT007/CT 

PH-0618/NY11301

SW-846 8260D

SW-846 8270E

SW-846 9014

SW-846 9030A

SW-846 9045C

B22-04 22L1049-02 Soil SM 2540G

SM21-23 2510B 

Modified

SW-846 1010A-B

SW-846 1030

SW-846 6010D

SW-846 7471B

SW-846 8081B

SW-846 8082A

SW-846 8100 Modified

SW-846 8151 MA M-CT007/CT 

PH-0618/NY11301

SW-846 8260D

SW-846 8270E

SW-846 9014

SW-846 9030A

SW-846 9045C

[TOC_1]Sample Summary[TOC]
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

CASE NARRATIVE SUMMARY

All reported results are within defined laboratory quality control objectives unless listed below or otherwise qualified in this report.

[TOC_1]Case Narrative[TOC]

Page 5 of 82

Table of Contents
La

st
 M

od
ifi

ed
: 0

2/
28

/2
02

4 
at

 1
0:

41
A

M
 E

S
T



39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

SW-846 8081B

Qualifications:

Continuing calibration verification (CCV) did not meet method specifications and was biased on the high side for this compound.

Analyte & Samples(s) Qualified:

V-06

gamma-BHC (Lindane) [2C]

B325074-BS1, B325074-BSD1

SW-846 8260D

Qualifications:

Laboratory fortified blank/laboratory control sample recovery and duplicate recoveries outside of control limits.  Data validation is not 

affected since all results are "not detected" for associated samples in this batch and bias is on the high side.
Analyte & Samples(s) Qualified:

L-02

1,2-Dichloroethane

B325197-BS1, B325197-BSD1

Continuing calibration verification (CCV) did not meet method specifications and was biased on the low side for this compound.

Analyte & Samples(s) Qualified:

V-05

Benzene

22L1049-01[B22-01], 22L1049-02[B22-04], B325197-BLK1, B325197-BS1, B325197-BSD1, S080421-CCV1

Continuing calibration verification (CCV) did not meet method specifications and was biased on the high side.  Data validation is not affected 

since sample result was "not detected" for this compound.
Analyte & Samples(s) Qualified:

V-20

1,2-Dichloroethane

B325197-BS1, B325197-BSD1, S080421-CCV1

2-Butanone (MEK)

B325197-BS1, B325197-BSD1, S080421-CCV1

2-Hexanone (MBK)

B325197-BS1, B325197-BSD1, S080421-CCV1

4-Methyl-2-pentanone (MIBK)

B325197-BS1, B325197-BSD1, S080421-CCV1

SW-846 8270E

Qualifications:

Either laboratory fortified blank/laboratory control sample or duplicate recovery is outside of control limits, but the other is within limits. RPD 

between the two LFB/LCS results is within method specified criteria.
Analyte & Samples(s) Qualified:

L-07

Benzidine

B325106-BSD1

Initial calibration did not meet method specifications.  Compound was calibrated using a response factor where %RSD is outside of method 

specified criteria. Reported result is estimated.
Analyte & Samples(s) Qualified:

V-04

Benzidine

22L1049-01[B22-01], 22L1049-02[B22-04], B325106-BLK1, B325106-BS1, B325106-BSD1, S080782-CCV1

Continuing calibration verification (CCV) did not meet method specifications and was biased on the low side for this compound.

Analyte & Samples(s) Qualified:

V-05

Aniline

22L1049-01[B22-01], 22L1049-02[B22-04], B325106-BLK1, B325106-BS1, B325106-BSD1, S080782-CCV1

Benzidine

22L1049-01[B22-01], 22L1049-02[B22-04], B325106-BLK1, B325106-BS1, B325106-BSD1, S080782-CCV1

Page 6 of 82
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

Continuing calibration verification (CCV) did not meet method specifications and was biased on the high side for this compound.

Analyte & Samples(s) Qualified:

V-06

Bis(2-Ethylhexyl)phthalate

22L1049-01[B22-01], 22L1049-02[B22-04], B325106-BLK1, B325106-BS1, B325106-BSD1, S080782-CCV1

SW-846 9045C

Qualifications:

Sampling time not provided on the Chain of Custody.

Analyte & Samples(s) Qualified:

H-15

pH

22L1049-01[B22-01], 22L1049-02[B22-04], B325249-DUP1

SW-846 8100 Modified

TPH (C9-C36) is quantitated against a calibration made with a diesel standard.

The results of analyses reported only relate to samples submitted to Con-Test, a Pace Analytical Laboratory, for testing.

I certify that the analyses listed above, unless specifically listed as subcontracted, if any, were performed under my direction according to the approved methodologies listed 

in this document, and that based upon my inquiry of those individuals immediately responsible for obtaining the information, the material contained in this report is, to the 

best of my knowledge and belief, accurate and complete.

Meghan E. Kelley

Reporting Specialist

Page 7 of 82
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

Date Received:  12/7/2022

Work Order:   22L1049Sample Description:Project Location:  1515 Greenville Rd, Westfield, M

Sample ID:  22L1049-01

Field Sample #:  B22-01

Sample Matrix:  Soil

Sampled:  12/7/2022  00:00

[TOC_2]22L1049-01[TOC]

AnalystAnalyzedDilution Flag/QualRLResultsAnalyte

Date/Time

Units

Date

PreparedMethod

Volatile Organic Compounds by GC/MS

ND 0.12 12/8/22 10:15 MFFmg/Kg dry 12/8/22SW-846 8260D1Acetone

ND 0.0075 12/8/22 10:15 MFFmg/Kg dry 12/8/22SW-846 8260D1Acrylonitrile

ND 0.0012 12/8/22 10:15 MFFmg/Kg dry 12/8/22SW-846 8260D1tert-Amyl Methyl Ether (TAME)

ND 0.0025 12/8/22 10:15 MFFmg/Kg dry 12/8/22SW-846 8260D1 V-05Benzene

ND 0.0025 12/8/22 10:15 MFFmg/Kg dry 12/8/22SW-846 8260D1Bromobenzene

ND 0.0025 12/8/22 10:15 MFFmg/Kg dry 12/8/22SW-846 8260D1Bromochloromethane

ND 0.0025 12/8/22 10:15 MFFmg/Kg dry 12/8/22SW-846 8260D1Bromodichloromethane

ND 0.0025 12/8/22 10:15 MFFmg/Kg dry 12/8/22SW-846 8260D1Bromoform

ND 0.012 12/8/22 10:15 MFFmg/Kg dry 12/8/22SW-846 8260D1Bromomethane

ND 0.050 12/8/22 10:15 MFFmg/Kg dry 12/8/22SW-846 8260D12-Butanone (MEK)

ND 0.12 12/8/22 10:15 MFFmg/Kg dry 12/8/22SW-846 8260D1tert-Butyl Alcohol (TBA)

ND 0.0025 12/8/22 10:15 MFFmg/Kg dry 12/8/22SW-846 8260D1n-Butylbenzene

ND 0.0025 12/8/22 10:15 MFFmg/Kg dry 12/8/22SW-846 8260D1sec-Butylbenzene

ND 0.0025 12/8/22 10:15 MFFmg/Kg dry 12/8/22SW-846 8260D1tert-Butylbenzene

ND 0.0012 12/8/22 10:15 MFFmg/Kg dry 12/8/22SW-846 8260D1tert-Butyl Ethyl Ether (TBEE)

ND 0.012 12/8/22 10:15 MFFmg/Kg dry 12/8/22SW-846 8260D1Carbon Disulfide

ND 0.0025 12/8/22 10:15 MFFmg/Kg dry 12/8/22SW-846 8260D1Carbon Tetrachloride

ND 0.0025 12/8/22 10:15 MFFmg/Kg dry 12/8/22SW-846 8260D1Chlorobenzene

ND 0.0012 12/8/22 10:15 MFFmg/Kg dry 12/8/22SW-846 8260D1Chlorodibromomethane

ND 0.025 12/8/22 10:15 MFFmg/Kg dry 12/8/22SW-846 8260D1Chloroethane

ND 0.0050 12/8/22 10:15 MFFmg/Kg dry 12/8/22SW-846 8260D1Chloroform

ND 0.012 12/8/22 10:15 MFFmg/Kg dry 12/8/22SW-846 8260D1Chloromethane

ND 0.0025 12/8/22 10:15 MFFmg/Kg dry 12/8/22SW-846 8260D12-Chlorotoluene

ND 0.0025 12/8/22 10:15 MFFmg/Kg dry 12/8/22SW-846 8260D14-Chlorotoluene

ND 0.0050 12/8/22 10:15 MFFmg/Kg dry 12/8/22SW-846 8260D11,2-Dibromo-3-chloropropane (DBCP)

ND 0.0012 12/8/22 10:15 MFFmg/Kg dry 12/8/22SW-846 8260D11,2-Dibromoethane (EDB)

ND 0.0025 12/8/22 10:15 MFFmg/Kg dry 12/8/22SW-846 8260D1Dibromomethane

ND 0.0025 12/8/22 10:15 MFFmg/Kg dry 12/8/22SW-846 8260D11,2-Dichlorobenzene

ND 0.0025 12/8/22 10:15 MFFmg/Kg dry 12/8/22SW-846 8260D11,3-Dichlorobenzene

ND 0.0025 12/8/22 10:15 MFFmg/Kg dry 12/8/22SW-846 8260D11,4-Dichlorobenzene

ND 0.0050 12/8/22 10:15 MFFmg/Kg dry 12/8/22SW-846 8260D1trans-1,4-Dichloro-2-butene

ND 0.025 12/8/22 10:15 MFFmg/Kg dry 12/8/22SW-846 8260D1Dichlorodifluoromethane (Freon 12)

ND 0.0025 12/8/22 10:15 MFFmg/Kg dry 12/8/22SW-846 8260D11,1-Dichloroethane

ND 0.0025 12/8/22 10:15 MFFmg/Kg dry 12/8/22SW-846 8260D11,2-Dichloroethane

ND 0.0050 12/8/22 10:15 MFFmg/Kg dry 12/8/22SW-846 8260D11,1-Dichloroethylene

ND 0.0025 12/8/22 10:15 MFFmg/Kg dry 12/8/22SW-846 8260D1cis-1,2-Dichloroethylene

ND 0.0025 12/8/22 10:15 MFFmg/Kg dry 12/8/22SW-846 8260D1trans-1,2-Dichloroethylene

ND 0.0025 12/8/22 10:15 MFFmg/Kg dry 12/8/22SW-846 8260D11,2-Dichloropropane

ND 0.0012 12/8/22 10:15 MFFmg/Kg dry 12/8/22SW-846 8260D11,3-Dichloropropane

ND 0.0025 12/8/22 10:15 MFFmg/Kg dry 12/8/22SW-846 8260D12,2-Dichloropropane

ND 0.0025 12/8/22 10:15 MFFmg/Kg dry 12/8/22SW-846 8260D11,1-Dichloropropene

ND 0.0012 12/8/22 10:15 MFFmg/Kg dry 12/8/22SW-846 8260D1cis-1,3-Dichloropropene

ND 0.0012 12/8/22 10:15 MFFmg/Kg dry 12/8/22SW-846 8260D1trans-1,3-Dichloropropene

ND 0.025 12/8/22 10:15 MFFmg/Kg dry 12/8/22SW-846 8260D1Diethyl Ether

[TOC_1]Sample Results[TOC]
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

Date Received:  12/7/2022

Work Order:   22L1049Sample Description:Project Location:  1515 Greenville Rd, Westfield, M

Sample ID:  22L1049-01

Field Sample #:  B22-01

Sample Matrix:  Soil

Sampled:  12/7/2022  00:00

AnalystAnalyzedDilution Flag/QualRLResultsAnalyte

Date/Time

Units

Date

PreparedMethod

Volatile Organic Compounds by GC/MS

ND 0.0012 12/8/22 10:15 MFFmg/Kg dry 12/8/22SW-846 8260D1Diisopropyl Ether (DIPE)

ND 0.12 12/8/22 10:15 MFFmg/Kg dry 12/8/22SW-846 8260D11,4-Dioxane

ND 0.0025 12/8/22 10:15 MFFmg/Kg dry 12/8/22SW-846 8260D1Ethylbenzene

ND 0.0025 12/8/22 10:15 MFFmg/Kg dry 12/8/22SW-846 8260D1Hexachlorobutadiene

ND 0.025 12/8/22 10:15 MFFmg/Kg dry 12/8/22SW-846 8260D12-Hexanone (MBK)

ND 0.0025 12/8/22 10:15 MFFmg/Kg dry 12/8/22SW-846 8260D1Isopropylbenzene (Cumene)

ND 0.0025 12/8/22 10:15 MFFmg/Kg dry 12/8/22SW-846 8260D1p-Isopropyltoluene (p-Cymene)

ND 0.0025 12/8/22 10:15 MFFmg/Kg dry 12/8/22SW-846 8260D1Methyl Acetate

ND 0.0050 12/8/22 10:15 MFFmg/Kg dry 12/8/22SW-846 8260D1Methyl tert-Butyl Ether (MTBE)

ND 0.0025 12/8/22 10:15 MFFmg/Kg dry 12/8/22SW-846 8260D1Methyl Cyclohexane

ND 0.025 12/8/22 10:15 MFFmg/Kg dry 12/8/22SW-846 8260D1Methylene Chloride

ND 0.025 12/8/22 10:15 MFFmg/Kg dry 12/8/22SW-846 8260D14-Methyl-2-pentanone (MIBK)

ND 0.0050 12/8/22 10:15 MFFmg/Kg dry 12/8/22SW-846 8260D1Naphthalene

ND 0.0025 12/8/22 10:15 MFFmg/Kg dry 12/8/22SW-846 8260D1n-Propylbenzene

ND 0.0025 12/8/22 10:15 MFFmg/Kg dry 12/8/22SW-846 8260D1Styrene

ND 0.0025 12/8/22 10:15 MFFmg/Kg dry 12/8/22SW-846 8260D11,1,1,2-Tetrachloroethane

ND 0.0012 12/8/22 10:15 MFFmg/Kg dry 12/8/22SW-846 8260D11,1,2,2-Tetrachloroethane

ND 0.0025 12/8/22 10:15 MFFmg/Kg dry 12/8/22SW-846 8260D1Tetrachloroethylene

ND 0.012 12/8/22 10:15 MFFmg/Kg dry 12/8/22SW-846 8260D1Tetrahydrofuran

ND 0.0025 12/8/22 10:15 MFFmg/Kg dry 12/8/22SW-846 8260D1Toluene

ND 0.0025 12/8/22 10:15 MFFmg/Kg dry 12/8/22SW-846 8260D11,2,3-Trichlorobenzene

ND 0.0025 12/8/22 10:15 MFFmg/Kg dry 12/8/22SW-846 8260D11,2,4-Trichlorobenzene

ND 0.0025 12/8/22 10:15 MFFmg/Kg dry 12/8/22SW-846 8260D11,3,5-Trichlorobenzene

ND 0.0025 12/8/22 10:15 MFFmg/Kg dry 12/8/22SW-846 8260D11,1,1-Trichloroethane

ND 0.0025 12/8/22 10:15 MFFmg/Kg dry 12/8/22SW-846 8260D11,1,2-Trichloroethane

ND 0.0025 12/8/22 10:15 MFFmg/Kg dry 12/8/22SW-846 8260D1Trichloroethylene

ND 0.012 12/8/22 10:15 MFFmg/Kg dry 12/8/22SW-846 8260D1Trichlorofluoromethane (Freon 11)

ND 0.0025 12/8/22 10:15 MFFmg/Kg dry 12/8/22SW-846 8260D11,2,3-Trichloropropane

ND 0.012 12/8/22 10:15 MFFmg/Kg dry 12/8/22SW-846 8260D11,1,2-Trichloro-1,2,2-trifluoroethane 

(Freon 113)

ND 0.0025 12/8/22 10:15 MFFmg/Kg dry 12/8/22SW-846 8260D11,2,4-Trimethylbenzene

ND 0.0025 12/8/22 10:15 MFFmg/Kg dry 12/8/22SW-846 8260D11,3,5-Trimethylbenzene

ND 0.012 12/8/22 10:15 MFFmg/Kg dry 12/8/22SW-846 8260D1Vinyl Chloride

ND 0.0050 12/8/22 10:15 MFFmg/Kg dry 12/8/22SW-846 8260D1m+p Xylene

ND 0.0025 12/8/22 10:15 MFFmg/Kg dry 12/8/22SW-846 8260D1o-Xylene

Surrogates % Recovery Recovery Limits Flag/Qual

1,2-Dichloroethane-d4 118 12/8/22  10:1570-130

Toluene-d8 96.8 12/8/22  10:1570-130

4-Bromofluorobenzene 98.5 12/8/22  10:1570-130
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

Date Received:  12/7/2022

Work Order:   22L1049Sample Description:Project Location:  1515 Greenville Rd, Westfield, M

Sample ID:  22L1049-01

Field Sample #:  B22-01

Sample Matrix:  Soil

Sampled:  12/7/2022  00:00

AnalystAnalyzedDilution Flag/QualRLResultsAnalyte

Date/Time

Units

Date

PreparedMethod

Semivolatile Organic Compounds by GC/MS

ND 0.19 12/14/22 20:41 BGLmg/Kg dry 12/7/22SW-846 8270E1Acenaphthene

ND 0.19 12/14/22 20:41 BGLmg/Kg dry 12/7/22SW-846 8270E1Acenaphthylene

ND 0.37 12/14/22 20:41 BGLmg/Kg dry 12/7/22SW-846 8270E1Acetophenone

ND 0.37 12/14/22 20:41 BGLmg/Kg dry 12/7/22SW-846 8270E1 V-05Aniline

ND 0.19 12/14/22 20:41 BGLmg/Kg dry 12/7/22SW-846 8270E1Anthracene

ND 0.72 12/14/22 20:41 BGLmg/Kg dry 12/7/22SW-846 8270E1 V-04, V-05Benzidine

ND 0.19 12/14/22 20:41 BGLmg/Kg dry 12/7/22SW-846 8270E1Benzo(a)anthracene

ND 0.19 12/14/22 20:41 BGLmg/Kg dry 12/7/22SW-846 8270E1Benzo(a)pyrene

ND 0.19 12/14/22 20:41 BGLmg/Kg dry 12/7/22SW-846 8270E1Benzo(b)fluoranthene

ND 0.19 12/14/22 20:41 BGLmg/Kg dry 12/7/22SW-846 8270E1Benzo(g,h,i)perylene

ND 0.19 12/14/22 20:41 BGLmg/Kg dry 12/7/22SW-846 8270E1Benzo(k)fluoranthene

ND 1.1 12/14/22 20:41 BGLmg/Kg dry 12/7/22SW-846 8270E1Benzoic Acid

ND 0.37 12/14/22 20:41 BGLmg/Kg dry 12/7/22SW-846 8270E1Bis(2-chloroethoxy)methane

ND 0.37 12/14/22 20:41 BGLmg/Kg dry 12/7/22SW-846 8270E1Bis(2-chloroethyl)ether

ND 0.37 12/14/22 20:41 BGLmg/Kg dry 12/7/22SW-846 8270E1Bis(2-chloroisopropyl)ether

ND 0.37 12/14/22 20:41 BGLmg/Kg dry 12/7/22SW-846 8270E1 V-06Bis(2-Ethylhexyl)phthalate

ND 0.37 12/14/22 20:41 BGLmg/Kg dry 12/7/22SW-846 8270E14-Bromophenylphenylether

ND 0.37 12/14/22 20:41 BGLmg/Kg dry 12/7/22SW-846 8270E1Butylbenzylphthalate

ND 0.19 12/14/22 20:41 BGLmg/Kg dry 12/7/22SW-846 8270E1Carbazole

ND 0.72 12/14/22 20:41 BGLmg/Kg dry 12/7/22SW-846 8270E14-Chloroaniline

ND 0.72 12/14/22 20:41 BGLmg/Kg dry 12/7/22SW-846 8270E14-Chloro-3-methylphenol

ND 0.37 12/14/22 20:41 BGLmg/Kg dry 12/7/22SW-846 8270E12-Chloronaphthalene

ND 0.37 12/14/22 20:41 BGLmg/Kg dry 12/7/22SW-846 8270E12-Chlorophenol

ND 0.37 12/14/22 20:41 BGLmg/Kg dry 12/7/22SW-846 8270E14-Chlorophenylphenylether

ND 0.19 12/14/22 20:41 BGLmg/Kg dry 12/7/22SW-846 8270E1Chrysene

ND 0.19 12/14/22 20:41 BGLmg/Kg dry 12/7/22SW-846 8270E1Dibenz(a,h)anthracene

ND 0.37 12/14/22 20:41 BGLmg/Kg dry 12/7/22SW-846 8270E1Dibenzofuran

ND 0.37 12/14/22 20:41 BGLmg/Kg dry 12/7/22SW-846 8270E1Di-n-butylphthalate

ND 0.37 12/14/22 20:41 BGLmg/Kg dry 12/7/22SW-846 8270E11,2-Dichlorobenzene

ND 0.37 12/14/22 20:41 BGLmg/Kg dry 12/7/22SW-846 8270E11,3-Dichlorobenzene

ND 0.37 12/14/22 20:41 BGLmg/Kg dry 12/7/22SW-846 8270E11,4-Dichlorobenzene

ND 0.19 12/14/22 20:41 BGLmg/Kg dry 12/7/22SW-846 8270E13,3-Dichlorobenzidine

ND 0.37 12/14/22 20:41 BGLmg/Kg dry 12/7/22SW-846 8270E12,4-Dichlorophenol

ND 0.37 12/14/22 20:41 BGLmg/Kg dry 12/7/22SW-846 8270E1Diethylphthalate

ND 0.37 12/14/22 20:41 BGLmg/Kg dry 12/7/22SW-846 8270E12,4-Dimethylphenol

ND 0.37 12/14/22 20:41 BGLmg/Kg dry 12/7/22SW-846 8270E1Dimethylphthalate

ND 0.37 12/14/22 20:41 BGLmg/Kg dry 12/7/22SW-846 8270E14,6-Dinitro-2-methylphenol

ND 0.72 12/14/22 20:41 BGLmg/Kg dry 12/7/22SW-846 8270E12,4-Dinitrophenol

ND 0.37 12/14/22 20:41 BGLmg/Kg dry 12/7/22SW-846 8270E12,4-Dinitrotoluene

ND 0.37 12/14/22 20:41 BGLmg/Kg dry 12/7/22SW-846 8270E12,6-Dinitrotoluene

ND 0.37 12/14/22 20:41 BGLmg/Kg dry 12/7/22SW-846 8270E1Di-n-octylphthalate

ND 0.37 12/14/22 20:41 BGLmg/Kg dry 12/7/22SW-846 8270E11,2-Diphenylhydrazine/Azobenzene

ND 0.19 12/14/22 20:41 BGLmg/Kg dry 12/7/22SW-846 8270E1Fluoranthene

ND 0.19 12/14/22 20:41 BGLmg/Kg dry 12/7/22SW-846 8270E1Fluorene
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

Date Received:  12/7/2022

Work Order:   22L1049Sample Description:Project Location:  1515 Greenville Rd, Westfield, M

Sample ID:  22L1049-01

Field Sample #:  B22-01

Sample Matrix:  Soil

Sampled:  12/7/2022  00:00

AnalystAnalyzedDilution Flag/QualRLResultsAnalyte

Date/Time

Units

Date

PreparedMethod

Semivolatile Organic Compounds by GC/MS

ND 0.37 12/14/22 20:41 BGLmg/Kg dry 12/7/22SW-846 8270E1Hexachlorobenzene

ND 0.37 12/14/22 20:41 BGLmg/Kg dry 12/7/22SW-846 8270E1Hexachlorobutadiene

ND 0.37 12/14/22 20:41 BGLmg/Kg dry 12/7/22SW-846 8270E1Hexachlorocyclopentadiene

ND 0.37 12/14/22 20:41 BGLmg/Kg dry 12/7/22SW-846 8270E1Hexachloroethane

ND 0.19 12/14/22 20:41 BGLmg/Kg dry 12/7/22SW-846 8270E1Indeno(1,2,3-cd)pyrene

ND 0.37 12/14/22 20:41 BGLmg/Kg dry 12/7/22SW-846 8270E1Isophorone

ND 0.19 12/14/22 20:41 BGLmg/Kg dry 12/7/22SW-846 8270E11-Methylnaphthalene

ND 0.19 12/14/22 20:41 BGLmg/Kg dry 12/7/22SW-846 8270E12-Methylnaphthalene

ND 0.37 12/14/22 20:41 BGLmg/Kg dry 12/7/22SW-846 8270E12-Methylphenol

ND 0.37 12/14/22 20:41 BGLmg/Kg dry 12/7/22SW-846 8270E13/4-Methylphenol

ND 0.19 12/14/22 20:41 BGLmg/Kg dry 12/7/22SW-846 8270E1Naphthalene

ND 0.37 12/14/22 20:41 BGLmg/Kg dry 12/7/22SW-846 8270E12-Nitroaniline

ND 0.37 12/14/22 20:41 BGLmg/Kg dry 12/7/22SW-846 8270E13-Nitroaniline

ND 0.37 12/14/22 20:41 BGLmg/Kg dry 12/7/22SW-846 8270E14-Nitroaniline

ND 0.37 12/14/22 20:41 BGLmg/Kg dry 12/7/22SW-846 8270E1Nitrobenzene

ND 0.37 12/14/22 20:41 BGLmg/Kg dry 12/7/22SW-846 8270E12-Nitrophenol

ND 0.72 12/14/22 20:41 BGLmg/Kg dry 12/7/22SW-846 8270E14-Nitrophenol

ND 0.37 12/14/22 20:41 BGLmg/Kg dry 12/7/22SW-846 8270E1N-Nitrosodimethylamine

ND 0.37 12/14/22 20:41 BGLmg/Kg dry 12/7/22SW-846 8270E1N-Nitrosodiphenylamine/Diphenylamine

ND 0.37 12/14/22 20:41 BGLmg/Kg dry 12/7/22SW-846 8270E1N-Nitrosodi-n-propylamine

ND 0.37 12/14/22 20:41 BGLmg/Kg dry 12/7/22SW-846 8270E1Pentachloronitrobenzene

ND 0.37 12/14/22 20:41 BGLmg/Kg dry 12/7/22SW-846 8270E1Pentachlorophenol

ND 0.19 12/14/22 20:41 BGLmg/Kg dry 12/7/22SW-846 8270E1Phenanthrene

ND 0.37 12/14/22 20:41 BGLmg/Kg dry 12/7/22SW-846 8270E1Phenol

ND 0.19 12/14/22 20:41 BGLmg/Kg dry 12/7/22SW-846 8270E1Pyrene

ND 0.37 12/14/22 20:41 BGLmg/Kg dry 12/7/22SW-846 8270E1Pyridine

ND 0.37 12/14/22 20:41 BGLmg/Kg dry 12/7/22SW-846 8270E11,2,4,5-Tetrachlorobenzene

ND 0.37 12/14/22 20:41 BGLmg/Kg dry 12/7/22SW-846 8270E11,2,4-Trichlorobenzene

ND 0.37 12/14/22 20:41 BGLmg/Kg dry 12/7/22SW-846 8270E12,4,5-Trichlorophenol

ND 0.37 12/14/22 20:41 BGLmg/Kg dry 12/7/22SW-846 8270E12,4,6-Trichlorophenol

Surrogates % Recovery Recovery Limits Flag/Qual

2-Fluorophenol 84.6 12/14/22  20:4130-130

Phenol-d6 86.3 12/14/22  20:4130-130

Nitrobenzene-d5 84.5 12/14/22  20:4130-130

2-Fluorobiphenyl 92.6 12/14/22  20:4130-130

2,4,6-Tribromophenol 81.4 12/14/22  20:4130-130

p-Terphenyl-d14 115 12/14/22  20:4130-130
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

Date Received:  12/7/2022

Work Order:   22L1049Sample Description:Project Location:  1515 Greenville Rd, Westfield, M

Sample ID:  22L1049-01

Field Sample #:  B22-01

Sample Matrix:  Soil

Sampled:  12/7/2022  00:00

AnalystAnalyzedDilution Flag/QualRLResultsAnalyte

Date/Time

Units

Date

PreparedMethod

Organochloride Pesticides by GC/ECD

ND 0.022 12/13/22  3:02 TGmg/Kg dry 12/7/22SW-846 8081B1Alachlor [1]

ND 0.0055 12/13/22  3:02 TGmg/Kg dry 12/7/22SW-846 8081B1Aldrin [1]

ND 0.0055 12/13/22  3:02 TGmg/Kg dry 12/7/22SW-846 8081B1alpha-BHC [1]

ND 0.0055 12/13/22  3:02 TGmg/Kg dry 12/7/22SW-846 8081B1beta-BHC [1]

ND 0.0055 12/13/22  3:02 TGmg/Kg dry 12/7/22SW-846 8081B1delta-BHC [1]

ND 0.0022 12/13/22  3:02 TGmg/Kg dry 12/7/22SW-846 8081B1gamma-BHC (Lindane) [1]

ND 0.022 12/13/22  3:02 TGmg/Kg dry 12/7/22SW-846 8081B1Chlordane [1]

ND 0.0044 12/13/22  3:02 TGmg/Kg dry 12/7/22SW-846 8081B14,4'-DDD [1]

ND 0.0044 12/13/22  3:02 TGmg/Kg dry 12/7/22SW-846 8081B14,4'-DDE [1]

ND 0.0044 12/13/22  3:02 TGmg/Kg dry 12/7/22SW-846 8081B14,4'-DDT [1]

ND 0.0044 12/13/22  3:02 TGmg/Kg dry 12/7/22SW-846 8081B1Dieldrin [1]

ND 0.0055 12/13/22  3:02 TGmg/Kg dry 12/7/22SW-846 8081B1Endosulfan I [1]

ND 0.0088 12/13/22  3:02 TGmg/Kg dry 12/7/22SW-846 8081B1Endosulfan II [1]

ND 0.0088 12/13/22  3:02 TGmg/Kg dry 12/7/22SW-846 8081B1Endosulfan sulfate [1]

ND 0.0088 12/13/22  3:02 TGmg/Kg dry 12/7/22SW-846 8081B1Endrin [1]

ND 0.0088 12/13/22  3:02 TGmg/Kg dry 12/7/22SW-846 8081B1Endrin aldehyde [1]

ND 0.0088 12/13/22  3:02 TGmg/Kg dry 12/7/22SW-846 8081B1Endrin ketone [1]

ND 0.0055 12/13/22  3:02 TGmg/Kg dry 12/7/22SW-846 8081B1Heptachlor [1]

ND 0.0055 12/13/22  3:02 TGmg/Kg dry 12/7/22SW-846 8081B1Heptachlor epoxide [1]

ND 0.0066 12/13/22  3:02 TGmg/Kg dry 12/7/22SW-846 8081B1Hexachlorobenzene [1]

ND 0.055 12/13/22  3:02 TGmg/Kg dry 12/7/22SW-846 8081B1Methoxychlor [1]

ND 0.11 12/13/22  3:02 TGmg/Kg dry 12/7/22SW-846 8081B1Toxaphene [1]

Surrogates % Recovery Recovery Limits Flag/Qual

Decachlorobiphenyl [1] 65.2 12/13/22   3:0230-150

Decachlorobiphenyl [2] 81.6 12/13/22   3:0230-150

Tetrachloro-m-xylene [1] 69.2 12/13/22   3:0230-150

Tetrachloro-m-xylene [2] 76.6 12/13/22   3:0230-150
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

Date Received:  12/7/2022

Work Order:   22L1049Sample Description:Project Location:  1515 Greenville Rd, Westfield, M

Sample ID:  22L1049-01

Field Sample #:  B22-01

Sample Matrix:  Soil

Sampled:  12/7/2022  00:00

AnalystAnalyzedDilution Flag/QualRLResultsAnalyte

Date/Time

Units

Date

PreparedMethod

Polychlorinated Biphenyls with 3540 Soxhlet Extraction

ND 0.088 12/13/22 20:43 SFMmg/Kg dry 12/12/22SW-846 8082A4Aroclor-1016 [1]

ND 0.088 12/13/22 20:43 SFMmg/Kg dry 12/12/22SW-846 8082A4Aroclor-1221 [1]

ND 0.088 12/13/22 20:43 SFMmg/Kg dry 12/12/22SW-846 8082A4Aroclor-1232 [1]

ND 0.088 12/13/22 20:43 SFMmg/Kg dry 12/12/22SW-846 8082A4Aroclor-1242 [1]

ND 0.088 12/13/22 20:43 SFMmg/Kg dry 12/12/22SW-846 8082A4Aroclor-1248 [1]

ND 0.088 12/13/22 20:43 SFMmg/Kg dry 12/12/22SW-846 8082A4Aroclor-1254 [1]

ND 0.088 12/13/22 20:43 SFMmg/Kg dry 12/12/22SW-846 8082A4Aroclor-1260 [1]

ND 0.088 12/13/22 20:43 SFMmg/Kg dry 12/12/22SW-846 8082A4Aroclor-1262 [1]

ND 0.088 12/13/22 20:43 SFMmg/Kg dry 12/12/22SW-846 8082A4Aroclor-1268 [1]

Surrogates % Recovery Recovery Limits Flag/Qual

Decachlorobiphenyl [1] 87.7 12/13/22  20:4330-150

Decachlorobiphenyl [2] 80.0 12/13/22  20:4330-150

Tetrachloro-m-xylene [1] 82.9 12/13/22  20:4330-150

Tetrachloro-m-xylene [2] 72.1 12/13/22  20:4330-150
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

Date Received:  12/7/2022

Work Order:   22L1049Sample Description:Project Location:  1515 Greenville Rd, Westfield, M

Sample ID:  22L1049-01

Field Sample #:  B22-01

Sample Matrix:  Soil

Sampled:  12/7/2022  00:00

AnalystAnalyzedDilution Flag/QualRLResultsAnalyte

Date/Time

Units

Date

PreparedMethod

Petroleum Hydrocarbons Analyses

9.9 9.2 12/11/22 13:59 GJBmg/Kg dry 12/8/22SW-846 8100 Modified1TPH (C9-C36)

Surrogates % Recovery Recovery Limits Flag/Qual

2-Fluorobiphenyl 64.0 12/11/22  13:5940-140
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

Date Received:  12/7/2022

Work Order:   22L1049Sample Description:Project Location:  1515 Greenville Rd, Westfield, M

Sample ID:  22L1049-01

Field Sample #:  B22-01

Sample Matrix:  Soil

Sampled:  12/7/2022  00:00

AnalystAnalyzedDilution Flag/QualRLResultsAnalyte

Date/Time

Units

Date

PreparedMethod

Metals Analyses (Total)

ND 1.8 12/10/22 18:30 NCmg/Kg dry 12/8/22SW-846 6010D1Antimony

ND 3.6 12/10/22 18:30 NCmg/Kg dry 12/8/22SW-846 6010D1Arsenic

21 1.8 12/10/22 18:30 NCmg/Kg dry 12/8/22SW-846 6010D1Barium

0.57 0.18 12/10/22 18:30 NCmg/Kg dry 12/8/22SW-846 6010D1Beryllium

ND 0.36 12/10/22 18:30 NCmg/Kg dry 12/8/22SW-846 6010D1Cadmium

6.9 0.71 12/10/22 18:30 NCmg/Kg dry 12/8/22SW-846 6010D1Chromium

4.2 0.53 12/10/22 18:30 NCmg/Kg dry 12/8/22SW-846 6010D1Lead

0.045 0.027 12/14/22 11:18 AAJmg/Kg dry 12/8/22SW-846 7471B1Mercury

12 0.71 12/10/22 18:30 NCmg/Kg dry 12/8/22SW-846 6010D1Nickel

ND 3.6 12/13/22 19:31 ATPmg/Kg dry 12/8/22SW-846 6010D1Selenium

ND 0.36 12/13/22 19:31 ATPmg/Kg dry 12/8/22SW-846 6010D1Silver

ND 1.8 12/10/22 18:30 NCmg/Kg dry 12/8/22SW-846 6010D1Thallium

10 0.71 12/10/22 18:30 NCmg/Kg dry 12/8/22SW-846 6010D1Vanadium

19 0.71 12/10/22 18:30 NCmg/Kg dry 12/8/22SW-846 6010D1Zinc
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

Date Received:  12/7/2022

Work Order:   22L1049Sample Description:Project Location:  1515 Greenville Rd, Westfield, M

Sample ID:  22L1049-01

Field Sample #:  B22-01

Sample Matrix:  Soil

Sampled:  12/7/2022  00:00

AnalystAnalyzedDilution Flag/QualRLResultsAnalyte

Date/Time

Units

Date

PreparedMethod

Conventional Chemistry Parameters by EPA/APHA/SW-846 Methods (Total)

91.0 12/8/22 14:51 WDC% Wt 12/8/22SM 2540G1% Solids

> 212 °F 12/12/22 14:35 DET°F 12/12/22SW-846 1010A-B1Flashpoint

Absent 12/15/22 21:36 JECpresent/absent 12/15/22SW-846 10301Ignitability

4.5 12/8/22 20:09 JECpH Units 12/8/22SW-846 9045C1 H-15pH @22.9°C

ND 4.0 12/10/22 10:00 DRAmg/Kg 12/8/22SW-846 90141Reactive Cyanide

ND 20 12/10/22 10:00 DRAmg/Kg 12/8/22SW-846 9030A1Reactive Sulfide

2.2 2.0 12/10/22 14:00 ECµmhos/cm 12/10/22SM21-23 2510B 

Modified

1Specific conductance @21.1°C
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

Date Received:  12/7/2022

Work Order:   22L1049Sample Description:Project Location:  1515 Greenville Rd, Westfield, M

Sample ID:  22L1049-01

Field Sample #:  B22-01

Sample Matrix:  Soil

Sampled:  12/7/2022  00:00

AnalystAnalyzedDilution Flag/QualRLResultsAnalyte

Date/Time

Units

Date

PreparedMethod

SW8151A

ND 0.028 12/15/22 21:07 PELmg/kg 12/14/22SW8151A22,4,5-T

ND 0.028 12/15/22 21:07 PELmg/kg 12/14/22SW8151A22,4,5-TP (Silvex)

ND 0.055 12/15/22 21:07 PELmg/kg 12/14/22SW8151A22,4-D

ND 0.28 12/15/22 21:07 PELmg/kg 12/14/22SW8151A22,4-DB

ND 0.028 12/15/22 21:07 PELmg/kg 12/14/22SW8151A2Dalapon

ND 0.028 12/15/22 21:07 PELmg/kg 12/14/22SW8151A2Dicamba

ND 0.041 12/15/22 21:07 PELmg/kg 12/14/22SW8151A2Dichloroprop

ND 0.028 12/15/22 21:07 PELmg/kg 12/14/22SW8151A2Dinoseb

ND 8.3 12/15/22 21:07 PELmg/kg 12/14/22SW8151A2MCPA

ND 8.3 12/15/22 21:07 PELmg/kg 12/14/22SW8151A2MCPP
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

Date Received:  12/7/2022

Work Order:   22L1049Sample Description:Project Location:  1515 Greenville Rd, Westfield, M

Sample ID:  22L1049-02

Field Sample #:  B22-04

Sample Matrix:  Soil

Sampled:  12/7/2022  00:00

[TOC_2]22L1049-02[TOC]

AnalystAnalyzedDilution Flag/QualRLResultsAnalyte

Date/Time

Units

Date

PreparedMethod

Volatile Organic Compounds by GC/MS

ND 0.11 12/8/22 10:40 MFFmg/Kg dry 12/8/22SW-846 8260D1Acetone

ND 0.0067 12/8/22 10:40 MFFmg/Kg dry 12/8/22SW-846 8260D1Acrylonitrile

ND 0.0011 12/8/22 10:40 MFFmg/Kg dry 12/8/22SW-846 8260D1tert-Amyl Methyl Ether (TAME)

ND 0.0022 12/8/22 10:40 MFFmg/Kg dry 12/8/22SW-846 8260D1 V-05Benzene

ND 0.0022 12/8/22 10:40 MFFmg/Kg dry 12/8/22SW-846 8260D1Bromobenzene

ND 0.0022 12/8/22 10:40 MFFmg/Kg dry 12/8/22SW-846 8260D1Bromochloromethane

ND 0.0022 12/8/22 10:40 MFFmg/Kg dry 12/8/22SW-846 8260D1Bromodichloromethane

ND 0.0022 12/8/22 10:40 MFFmg/Kg dry 12/8/22SW-846 8260D1Bromoform

ND 0.011 12/8/22 10:40 MFFmg/Kg dry 12/8/22SW-846 8260D1Bromomethane

ND 0.045 12/8/22 10:40 MFFmg/Kg dry 12/8/22SW-846 8260D12-Butanone (MEK)

ND 0.11 12/8/22 10:40 MFFmg/Kg dry 12/8/22SW-846 8260D1tert-Butyl Alcohol (TBA)

ND 0.0022 12/8/22 10:40 MFFmg/Kg dry 12/8/22SW-846 8260D1n-Butylbenzene

ND 0.0022 12/8/22 10:40 MFFmg/Kg dry 12/8/22SW-846 8260D1sec-Butylbenzene

ND 0.0022 12/8/22 10:40 MFFmg/Kg dry 12/8/22SW-846 8260D1tert-Butylbenzene

ND 0.0011 12/8/22 10:40 MFFmg/Kg dry 12/8/22SW-846 8260D1tert-Butyl Ethyl Ether (TBEE)

ND 0.011 12/8/22 10:40 MFFmg/Kg dry 12/8/22SW-846 8260D1Carbon Disulfide

ND 0.0022 12/8/22 10:40 MFFmg/Kg dry 12/8/22SW-846 8260D1Carbon Tetrachloride

ND 0.0022 12/8/22 10:40 MFFmg/Kg dry 12/8/22SW-846 8260D1Chlorobenzene

ND 0.0011 12/8/22 10:40 MFFmg/Kg dry 12/8/22SW-846 8260D1Chlorodibromomethane

ND 0.022 12/8/22 10:40 MFFmg/Kg dry 12/8/22SW-846 8260D1Chloroethane

ND 0.0045 12/8/22 10:40 MFFmg/Kg dry 12/8/22SW-846 8260D1Chloroform

ND 0.011 12/8/22 10:40 MFFmg/Kg dry 12/8/22SW-846 8260D1Chloromethane

ND 0.0022 12/8/22 10:40 MFFmg/Kg dry 12/8/22SW-846 8260D12-Chlorotoluene

ND 0.0022 12/8/22 10:40 MFFmg/Kg dry 12/8/22SW-846 8260D14-Chlorotoluene

ND 0.0045 12/8/22 10:40 MFFmg/Kg dry 12/8/22SW-846 8260D11,2-Dibromo-3-chloropropane (DBCP)

ND 0.0011 12/8/22 10:40 MFFmg/Kg dry 12/8/22SW-846 8260D11,2-Dibromoethane (EDB)

ND 0.0022 12/8/22 10:40 MFFmg/Kg dry 12/8/22SW-846 8260D1Dibromomethane

ND 0.0022 12/8/22 10:40 MFFmg/Kg dry 12/8/22SW-846 8260D11,2-Dichlorobenzene

ND 0.0022 12/8/22 10:40 MFFmg/Kg dry 12/8/22SW-846 8260D11,3-Dichlorobenzene

ND 0.0022 12/8/22 10:40 MFFmg/Kg dry 12/8/22SW-846 8260D11,4-Dichlorobenzene

ND 0.0045 12/8/22 10:40 MFFmg/Kg dry 12/8/22SW-846 8260D1trans-1,4-Dichloro-2-butene

ND 0.022 12/8/22 10:40 MFFmg/Kg dry 12/8/22SW-846 8260D1Dichlorodifluoromethane (Freon 12)

ND 0.0022 12/8/22 10:40 MFFmg/Kg dry 12/8/22SW-846 8260D11,1-Dichloroethane

ND 0.0022 12/8/22 10:40 MFFmg/Kg dry 12/8/22SW-846 8260D11,2-Dichloroethane

ND 0.0045 12/8/22 10:40 MFFmg/Kg dry 12/8/22SW-846 8260D11,1-Dichloroethylene

ND 0.0022 12/8/22 10:40 MFFmg/Kg dry 12/8/22SW-846 8260D1cis-1,2-Dichloroethylene

ND 0.0022 12/8/22 10:40 MFFmg/Kg dry 12/8/22SW-846 8260D1trans-1,2-Dichloroethylene

ND 0.0022 12/8/22 10:40 MFFmg/Kg dry 12/8/22SW-846 8260D11,2-Dichloropropane

ND 0.0011 12/8/22 10:40 MFFmg/Kg dry 12/8/22SW-846 8260D11,3-Dichloropropane

ND 0.0022 12/8/22 10:40 MFFmg/Kg dry 12/8/22SW-846 8260D12,2-Dichloropropane

ND 0.0022 12/8/22 10:40 MFFmg/Kg dry 12/8/22SW-846 8260D11,1-Dichloropropene

ND 0.0011 12/8/22 10:40 MFFmg/Kg dry 12/8/22SW-846 8260D1cis-1,3-Dichloropropene

ND 0.0011 12/8/22 10:40 MFFmg/Kg dry 12/8/22SW-846 8260D1trans-1,3-Dichloropropene

ND 0.022 12/8/22 10:40 MFFmg/Kg dry 12/8/22SW-846 8260D1Diethyl Ether
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

Date Received:  12/7/2022

Work Order:   22L1049Sample Description:Project Location:  1515 Greenville Rd, Westfield, M

Sample ID:  22L1049-02

Field Sample #:  B22-04

Sample Matrix:  Soil

Sampled:  12/7/2022  00:00

AnalystAnalyzedDilution Flag/QualRLResultsAnalyte

Date/Time

Units

Date

PreparedMethod

Volatile Organic Compounds by GC/MS

ND 0.0011 12/8/22 10:40 MFFmg/Kg dry 12/8/22SW-846 8260D1Diisopropyl Ether (DIPE)

ND 0.11 12/8/22 10:40 MFFmg/Kg dry 12/8/22SW-846 8260D11,4-Dioxane

ND 0.0022 12/8/22 10:40 MFFmg/Kg dry 12/8/22SW-846 8260D1Ethylbenzene

ND 0.0022 12/8/22 10:40 MFFmg/Kg dry 12/8/22SW-846 8260D1Hexachlorobutadiene

ND 0.022 12/8/22 10:40 MFFmg/Kg dry 12/8/22SW-846 8260D12-Hexanone (MBK)

ND 0.0022 12/8/22 10:40 MFFmg/Kg dry 12/8/22SW-846 8260D1Isopropylbenzene (Cumene)

ND 0.0022 12/8/22 10:40 MFFmg/Kg dry 12/8/22SW-846 8260D1p-Isopropyltoluene (p-Cymene)

ND 0.0022 12/8/22 10:40 MFFmg/Kg dry 12/8/22SW-846 8260D1Methyl Acetate

ND 0.0045 12/8/22 10:40 MFFmg/Kg dry 12/8/22SW-846 8260D1Methyl tert-Butyl Ether (MTBE)

ND 0.0022 12/8/22 10:40 MFFmg/Kg dry 12/8/22SW-846 8260D1Methyl Cyclohexane

ND 0.022 12/8/22 10:40 MFFmg/Kg dry 12/8/22SW-846 8260D1Methylene Chloride

ND 0.022 12/8/22 10:40 MFFmg/Kg dry 12/8/22SW-846 8260D14-Methyl-2-pentanone (MIBK)

ND 0.0045 12/8/22 10:40 MFFmg/Kg dry 12/8/22SW-846 8260D1Naphthalene

ND 0.0022 12/8/22 10:40 MFFmg/Kg dry 12/8/22SW-846 8260D1n-Propylbenzene

ND 0.0022 12/8/22 10:40 MFFmg/Kg dry 12/8/22SW-846 8260D1Styrene

ND 0.0022 12/8/22 10:40 MFFmg/Kg dry 12/8/22SW-846 8260D11,1,1,2-Tetrachloroethane

ND 0.0011 12/8/22 10:40 MFFmg/Kg dry 12/8/22SW-846 8260D11,1,2,2-Tetrachloroethane

ND 0.0022 12/8/22 10:40 MFFmg/Kg dry 12/8/22SW-846 8260D1Tetrachloroethylene

ND 0.011 12/8/22 10:40 MFFmg/Kg dry 12/8/22SW-846 8260D1Tetrahydrofuran

ND 0.0022 12/8/22 10:40 MFFmg/Kg dry 12/8/22SW-846 8260D1Toluene

ND 0.0022 12/8/22 10:40 MFFmg/Kg dry 12/8/22SW-846 8260D11,2,3-Trichlorobenzene

ND 0.0022 12/8/22 10:40 MFFmg/Kg dry 12/8/22SW-846 8260D11,2,4-Trichlorobenzene

ND 0.0022 12/8/22 10:40 MFFmg/Kg dry 12/8/22SW-846 8260D11,3,5-Trichlorobenzene

ND 0.0022 12/8/22 10:40 MFFmg/Kg dry 12/8/22SW-846 8260D11,1,1-Trichloroethane

ND 0.0022 12/8/22 10:40 MFFmg/Kg dry 12/8/22SW-846 8260D11,1,2-Trichloroethane

ND 0.0022 12/8/22 10:40 MFFmg/Kg dry 12/8/22SW-846 8260D1Trichloroethylene

ND 0.011 12/8/22 10:40 MFFmg/Kg dry 12/8/22SW-846 8260D1Trichlorofluoromethane (Freon 11)

ND 0.0022 12/8/22 10:40 MFFmg/Kg dry 12/8/22SW-846 8260D11,2,3-Trichloropropane

ND 0.011 12/8/22 10:40 MFFmg/Kg dry 12/8/22SW-846 8260D11,1,2-Trichloro-1,2,2-trifluoroethane 

(Freon 113)

ND 0.0022 12/8/22 10:40 MFFmg/Kg dry 12/8/22SW-846 8260D11,2,4-Trimethylbenzene

ND 0.0022 12/8/22 10:40 MFFmg/Kg dry 12/8/22SW-846 8260D11,3,5-Trimethylbenzene

ND 0.011 12/8/22 10:40 MFFmg/Kg dry 12/8/22SW-846 8260D1Vinyl Chloride

ND 0.0045 12/8/22 10:40 MFFmg/Kg dry 12/8/22SW-846 8260D1m+p Xylene

ND 0.0022 12/8/22 10:40 MFFmg/Kg dry 12/8/22SW-846 8260D1o-Xylene

Surrogates % Recovery Recovery Limits Flag/Qual

1,2-Dichloroethane-d4 120 12/8/22  10:4070-130

Toluene-d8 97.4 12/8/22  10:4070-130

4-Bromofluorobenzene 99.1 12/8/22  10:4070-130
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

Date Received:  12/7/2022

Work Order:   22L1049Sample Description:Project Location:  1515 Greenville Rd, Westfield, M

Sample ID:  22L1049-02

Field Sample #:  B22-04

Sample Matrix:  Soil

Sampled:  12/7/2022  00:00

AnalystAnalyzedDilution Flag/QualRLResultsAnalyte

Date/Time

Units

Date

PreparedMethod

Semivolatile Organic Compounds by GC/MS

ND 0.21 12/14/22 21:06 BGLmg/Kg dry 12/7/22SW-846 8270E1Acenaphthene

ND 0.21 12/14/22 21:06 BGLmg/Kg dry 12/7/22SW-846 8270E1Acenaphthylene

ND 0.42 12/14/22 21:06 BGLmg/Kg dry 12/7/22SW-846 8270E1Acetophenone

ND 0.42 12/14/22 21:06 BGLmg/Kg dry 12/7/22SW-846 8270E1 V-05Aniline

ND 0.21 12/14/22 21:06 BGLmg/Kg dry 12/7/22SW-846 8270E1Anthracene

ND 0.82 12/14/22 21:06 BGLmg/Kg dry 12/7/22SW-846 8270E1 V-04, V-05Benzidine

ND 0.21 12/14/22 21:06 BGLmg/Kg dry 12/7/22SW-846 8270E1Benzo(a)anthracene

ND 0.21 12/14/22 21:06 BGLmg/Kg dry 12/7/22SW-846 8270E1Benzo(a)pyrene

ND 0.21 12/14/22 21:06 BGLmg/Kg dry 12/7/22SW-846 8270E1Benzo(b)fluoranthene

ND 0.21 12/14/22 21:06 BGLmg/Kg dry 12/7/22SW-846 8270E1Benzo(g,h,i)perylene

ND 0.21 12/14/22 21:06 BGLmg/Kg dry 12/7/22SW-846 8270E1Benzo(k)fluoranthene

ND 1.2 12/14/22 21:06 BGLmg/Kg dry 12/7/22SW-846 8270E1Benzoic Acid

ND 0.42 12/14/22 21:06 BGLmg/Kg dry 12/7/22SW-846 8270E1Bis(2-chloroethoxy)methane

ND 0.42 12/14/22 21:06 BGLmg/Kg dry 12/7/22SW-846 8270E1Bis(2-chloroethyl)ether

ND 0.42 12/14/22 21:06 BGLmg/Kg dry 12/7/22SW-846 8270E1Bis(2-chloroisopropyl)ether

ND 0.42 12/14/22 21:06 BGLmg/Kg dry 12/7/22SW-846 8270E1 V-06Bis(2-Ethylhexyl)phthalate

ND 0.42 12/14/22 21:06 BGLmg/Kg dry 12/7/22SW-846 8270E14-Bromophenylphenylether

ND 0.42 12/14/22 21:06 BGLmg/Kg dry 12/7/22SW-846 8270E1Butylbenzylphthalate

ND 0.21 12/14/22 21:06 BGLmg/Kg dry 12/7/22SW-846 8270E1Carbazole

ND 0.82 12/14/22 21:06 BGLmg/Kg dry 12/7/22SW-846 8270E14-Chloroaniline

ND 0.82 12/14/22 21:06 BGLmg/Kg dry 12/7/22SW-846 8270E14-Chloro-3-methylphenol

ND 0.42 12/14/22 21:06 BGLmg/Kg dry 12/7/22SW-846 8270E12-Chloronaphthalene

ND 0.42 12/14/22 21:06 BGLmg/Kg dry 12/7/22SW-846 8270E12-Chlorophenol

ND 0.42 12/14/22 21:06 BGLmg/Kg dry 12/7/22SW-846 8270E14-Chlorophenylphenylether

ND 0.21 12/14/22 21:06 BGLmg/Kg dry 12/7/22SW-846 8270E1Chrysene

ND 0.21 12/14/22 21:06 BGLmg/Kg dry 12/7/22SW-846 8270E1Dibenz(a,h)anthracene

ND 0.42 12/14/22 21:06 BGLmg/Kg dry 12/7/22SW-846 8270E1Dibenzofuran

ND 0.42 12/14/22 21:06 BGLmg/Kg dry 12/7/22SW-846 8270E1Di-n-butylphthalate

ND 0.42 12/14/22 21:06 BGLmg/Kg dry 12/7/22SW-846 8270E11,2-Dichlorobenzene

ND 0.42 12/14/22 21:06 BGLmg/Kg dry 12/7/22SW-846 8270E11,3-Dichlorobenzene

ND 0.42 12/14/22 21:06 BGLmg/Kg dry 12/7/22SW-846 8270E11,4-Dichlorobenzene

ND 0.21 12/14/22 21:06 BGLmg/Kg dry 12/7/22SW-846 8270E13,3-Dichlorobenzidine

ND 0.42 12/14/22 21:06 BGLmg/Kg dry 12/7/22SW-846 8270E12,4-Dichlorophenol

ND 0.42 12/14/22 21:06 BGLmg/Kg dry 12/7/22SW-846 8270E1Diethylphthalate

ND 0.42 12/14/22 21:06 BGLmg/Kg dry 12/7/22SW-846 8270E12,4-Dimethylphenol

ND 0.42 12/14/22 21:06 BGLmg/Kg dry 12/7/22SW-846 8270E1Dimethylphthalate

ND 0.42 12/14/22 21:06 BGLmg/Kg dry 12/7/22SW-846 8270E14,6-Dinitro-2-methylphenol

ND 0.82 12/14/22 21:06 BGLmg/Kg dry 12/7/22SW-846 8270E12,4-Dinitrophenol

ND 0.42 12/14/22 21:06 BGLmg/Kg dry 12/7/22SW-846 8270E12,4-Dinitrotoluene

ND 0.42 12/14/22 21:06 BGLmg/Kg dry 12/7/22SW-846 8270E12,6-Dinitrotoluene

ND 0.42 12/14/22 21:06 BGLmg/Kg dry 12/7/22SW-846 8270E1Di-n-octylphthalate

ND 0.42 12/14/22 21:06 BGLmg/Kg dry 12/7/22SW-846 8270E11,2-Diphenylhydrazine/Azobenzene

ND 0.21 12/14/22 21:06 BGLmg/Kg dry 12/7/22SW-846 8270E1Fluoranthene

ND 0.21 12/14/22 21:06 BGLmg/Kg dry 12/7/22SW-846 8270E1Fluorene
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

Date Received:  12/7/2022

Work Order:   22L1049Sample Description:Project Location:  1515 Greenville Rd, Westfield, M

Sample ID:  22L1049-02

Field Sample #:  B22-04

Sample Matrix:  Soil

Sampled:  12/7/2022  00:00

AnalystAnalyzedDilution Flag/QualRLResultsAnalyte

Date/Time

Units

Date

PreparedMethod

Semivolatile Organic Compounds by GC/MS

ND 0.42 12/14/22 21:06 BGLmg/Kg dry 12/7/22SW-846 8270E1Hexachlorobenzene

ND 0.42 12/14/22 21:06 BGLmg/Kg dry 12/7/22SW-846 8270E1Hexachlorobutadiene

ND 0.42 12/14/22 21:06 BGLmg/Kg dry 12/7/22SW-846 8270E1Hexachlorocyclopentadiene

ND 0.42 12/14/22 21:06 BGLmg/Kg dry 12/7/22SW-846 8270E1Hexachloroethane

ND 0.21 12/14/22 21:06 BGLmg/Kg dry 12/7/22SW-846 8270E1Indeno(1,2,3-cd)pyrene

ND 0.42 12/14/22 21:06 BGLmg/Kg dry 12/7/22SW-846 8270E1Isophorone

ND 0.21 12/14/22 21:06 BGLmg/Kg dry 12/7/22SW-846 8270E11-Methylnaphthalene

ND 0.21 12/14/22 21:06 BGLmg/Kg dry 12/7/22SW-846 8270E12-Methylnaphthalene

ND 0.42 12/14/22 21:06 BGLmg/Kg dry 12/7/22SW-846 8270E12-Methylphenol

ND 0.42 12/14/22 21:06 BGLmg/Kg dry 12/7/22SW-846 8270E13/4-Methylphenol

ND 0.21 12/14/22 21:06 BGLmg/Kg dry 12/7/22SW-846 8270E1Naphthalene

ND 0.42 12/14/22 21:06 BGLmg/Kg dry 12/7/22SW-846 8270E12-Nitroaniline

ND 0.42 12/14/22 21:06 BGLmg/Kg dry 12/7/22SW-846 8270E13-Nitroaniline

ND 0.42 12/14/22 21:06 BGLmg/Kg dry 12/7/22SW-846 8270E14-Nitroaniline

ND 0.42 12/14/22 21:06 BGLmg/Kg dry 12/7/22SW-846 8270E1Nitrobenzene

ND 0.42 12/14/22 21:06 BGLmg/Kg dry 12/7/22SW-846 8270E12-Nitrophenol

ND 0.82 12/14/22 21:06 BGLmg/Kg dry 12/7/22SW-846 8270E14-Nitrophenol

ND 0.42 12/14/22 21:06 BGLmg/Kg dry 12/7/22SW-846 8270E1N-Nitrosodimethylamine

ND 0.42 12/14/22 21:06 BGLmg/Kg dry 12/7/22SW-846 8270E1N-Nitrosodiphenylamine/Diphenylamine

ND 0.42 12/14/22 21:06 BGLmg/Kg dry 12/7/22SW-846 8270E1N-Nitrosodi-n-propylamine

ND 0.42 12/14/22 21:06 BGLmg/Kg dry 12/7/22SW-846 8270E1Pentachloronitrobenzene

ND 0.42 12/14/22 21:06 BGLmg/Kg dry 12/7/22SW-846 8270E1Pentachlorophenol

ND 0.21 12/14/22 21:06 BGLmg/Kg dry 12/7/22SW-846 8270E1Phenanthrene

ND 0.42 12/14/22 21:06 BGLmg/Kg dry 12/7/22SW-846 8270E1Phenol

ND 0.21 12/14/22 21:06 BGLmg/Kg dry 12/7/22SW-846 8270E1Pyrene

ND 0.42 12/14/22 21:06 BGLmg/Kg dry 12/7/22SW-846 8270E1Pyridine

ND 0.42 12/14/22 21:06 BGLmg/Kg dry 12/7/22SW-846 8270E11,2,4,5-Tetrachlorobenzene

ND 0.42 12/14/22 21:06 BGLmg/Kg dry 12/7/22SW-846 8270E11,2,4-Trichlorobenzene

ND 0.42 12/14/22 21:06 BGLmg/Kg dry 12/7/22SW-846 8270E12,4,5-Trichlorophenol

ND 0.42 12/14/22 21:06 BGLmg/Kg dry 12/7/22SW-846 8270E12,4,6-Trichlorophenol

Surrogates % Recovery Recovery Limits Flag/Qual

2-Fluorophenol 82.6 12/14/22  21:0630-130

Phenol-d6 83.9 12/14/22  21:0630-130

Nitrobenzene-d5 82.1 12/14/22  21:0630-130

2-Fluorobiphenyl 85.8 12/14/22  21:0630-130

2,4,6-Tribromophenol 76.0 12/14/22  21:0630-130

p-Terphenyl-d14 106 12/14/22  21:0630-130

Page 21 of 82

Table of Contents
La

st
 M

od
ifi

ed
: 0

2/
28

/2
02

4 
at

 1
0:

41
A

M
 E

S
T



39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

Date Received:  12/7/2022

Work Order:   22L1049Sample Description:Project Location:  1515 Greenville Rd, Westfield, M

Sample ID:  22L1049-02

Field Sample #:  B22-04

Sample Matrix:  Soil

Sampled:  12/7/2022  00:00

AnalystAnalyzedDilution Flag/QualRLResultsAnalyte

Date/Time

Units

Date

PreparedMethod

Organochloride Pesticides by GC/ECD

ND 0.025 12/13/22  3:30 TGmg/Kg dry 12/7/22SW-846 8081B1Alachlor [1]

ND 0.0062 12/13/22  3:30 TGmg/Kg dry 12/7/22SW-846 8081B1Aldrin [1]

ND 0.0062 12/13/22  3:30 TGmg/Kg dry 12/7/22SW-846 8081B1alpha-BHC [1]

ND 0.0062 12/13/22  3:30 TGmg/Kg dry 12/7/22SW-846 8081B1beta-BHC [1]

ND 0.0062 12/13/22  3:30 TGmg/Kg dry 12/7/22SW-846 8081B1delta-BHC [1]

ND 0.0025 12/13/22  3:30 TGmg/Kg dry 12/7/22SW-846 8081B1gamma-BHC (Lindane) [1]

ND 0.025 12/13/22  3:30 TGmg/Kg dry 12/7/22SW-846 8081B1Chlordane [1]

ND 0.0050 12/13/22  3:30 TGmg/Kg dry 12/7/22SW-846 8081B14,4'-DDD [1]

ND 0.0050 12/13/22  3:30 TGmg/Kg dry 12/7/22SW-846 8081B14,4'-DDE [1]

ND 0.0050 12/13/22  3:30 TGmg/Kg dry 12/7/22SW-846 8081B14,4'-DDT [1]

ND 0.0050 12/13/22  3:30 TGmg/Kg dry 12/7/22SW-846 8081B1Dieldrin [1]

ND 0.0062 12/13/22  3:30 TGmg/Kg dry 12/7/22SW-846 8081B1Endosulfan I [1]

ND 0.0099 12/13/22  3:30 TGmg/Kg dry 12/7/22SW-846 8081B1Endosulfan II [1]

ND 0.0099 12/13/22  3:30 TGmg/Kg dry 12/7/22SW-846 8081B1Endosulfan sulfate [1]

ND 0.0099 12/13/22  3:30 TGmg/Kg dry 12/7/22SW-846 8081B1Endrin [1]

ND 0.0099 12/13/22  3:30 TGmg/Kg dry 12/7/22SW-846 8081B1Endrin aldehyde [1]

ND 0.0099 12/13/22  3:30 TGmg/Kg dry 12/7/22SW-846 8081B1Endrin ketone [1]

ND 0.0062 12/13/22  3:30 TGmg/Kg dry 12/7/22SW-846 8081B1Heptachlor [1]

ND 0.0062 12/13/22  3:30 TGmg/Kg dry 12/7/22SW-846 8081B1Heptachlor epoxide [1]

ND 0.0074 12/13/22  3:30 TGmg/Kg dry 12/7/22SW-846 8081B1Hexachlorobenzene [1]

ND 0.062 12/13/22  3:30 TGmg/Kg dry 12/7/22SW-846 8081B1Methoxychlor [1]

ND 0.12 12/13/22  3:30 TGmg/Kg dry 12/7/22SW-846 8081B1Toxaphene [1]

Surrogates % Recovery Recovery Limits Flag/Qual

Decachlorobiphenyl [1] 65.3 12/13/22   3:3030-150

Decachlorobiphenyl [2] 80.3 12/13/22   3:3030-150

Tetrachloro-m-xylene [1] 67.1 12/13/22   3:3030-150

Tetrachloro-m-xylene [2] 74.2 12/13/22   3:3030-150

Page 22 of 82

Table of Contents
La

st
 M

od
ifi

ed
: 0

2/
28

/2
02

4 
at

 1
0:

41
A

M
 E

S
T



39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

Date Received:  12/7/2022

Work Order:   22L1049Sample Description:Project Location:  1515 Greenville Rd, Westfield, M

Sample ID:  22L1049-02

Field Sample #:  B22-04

Sample Matrix:  Soil

Sampled:  12/7/2022  00:00

AnalystAnalyzedDilution Flag/QualRLResultsAnalyte

Date/Time

Units

Date

PreparedMethod

Polychlorinated Biphenyls with 3540 Soxhlet Extraction

ND 0.099 12/13/22 21:01 SFMmg/Kg dry 12/12/22SW-846 8082A4Aroclor-1016 [1]

ND 0.099 12/13/22 21:01 SFMmg/Kg dry 12/12/22SW-846 8082A4Aroclor-1221 [1]

ND 0.099 12/13/22 21:01 SFMmg/Kg dry 12/12/22SW-846 8082A4Aroclor-1232 [1]

ND 0.099 12/13/22 21:01 SFMmg/Kg dry 12/12/22SW-846 8082A4Aroclor-1242 [1]

ND 0.099 12/13/22 21:01 SFMmg/Kg dry 12/12/22SW-846 8082A4Aroclor-1248 [1]

ND 0.099 12/13/22 21:01 SFMmg/Kg dry 12/12/22SW-846 8082A4Aroclor-1254 [1]

ND 0.099 12/13/22 21:01 SFMmg/Kg dry 12/12/22SW-846 8082A4Aroclor-1260 [1]

ND 0.099 12/13/22 21:01 SFMmg/Kg dry 12/12/22SW-846 8082A4Aroclor-1262 [1]

ND 0.099 12/13/22 21:01 SFMmg/Kg dry 12/12/22SW-846 8082A4Aroclor-1268 [1]

Surrogates % Recovery Recovery Limits Flag/Qual

Decachlorobiphenyl [1] 89.8 12/13/22  21:0130-150

Decachlorobiphenyl [2] 81.2 12/13/22  21:0130-150

Tetrachloro-m-xylene [1] 80.2 12/13/22  21:0130-150

Tetrachloro-m-xylene [2] 70.9 12/13/22  21:0130-150
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

Date Received:  12/7/2022

Work Order:   22L1049Sample Description:Project Location:  1515 Greenville Rd, Westfield, M

Sample ID:  22L1049-02

Field Sample #:  B22-04

Sample Matrix:  Soil

Sampled:  12/7/2022  00:00

AnalystAnalyzedDilution Flag/QualRLResultsAnalyte

Date/Time

Units

Date

PreparedMethod

Petroleum Hydrocarbons Analyses

28 10 12/11/22 16:32 GJBmg/Kg dry 12/8/22SW-846 8100 Modified1TPH (C9-C36)

Surrogates % Recovery Recovery Limits Flag/Qual

2-Fluorobiphenyl 58.6 12/11/22  16:3240-140

Page 24 of 82

Table of Contents
La

st
 M

od
ifi

ed
: 0

2/
28

/2
02

4 
at

 1
0:

41
A

M
 E

S
T



39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

Date Received:  12/7/2022

Work Order:   22L1049Sample Description:Project Location:  1515 Greenville Rd, Westfield, M

Sample ID:  22L1049-02

Field Sample #:  B22-04

Sample Matrix:  Soil

Sampled:  12/7/2022  00:00

AnalystAnalyzedDilution Flag/QualRLResultsAnalyte

Date/Time

Units

Date

PreparedMethod

Metals Analyses (Total)

ND 2.0 12/10/22 18:37 NCmg/Kg dry 12/8/22SW-846 6010D1Antimony

ND 4.0 12/10/22 18:37 NCmg/Kg dry 12/8/22SW-846 6010D1Arsenic

99 2.0 12/10/22 18:37 NCmg/Kg dry 12/8/22SW-846 6010D1Barium

1.4 0.20 12/10/22 18:37 NCmg/Kg dry 12/8/22SW-846 6010D1Beryllium

ND 0.40 12/10/22 18:37 NCmg/Kg dry 12/8/22SW-846 6010D1Cadmium

17 0.79 12/10/22 18:37 NCmg/Kg dry 12/8/22SW-846 6010D1Chromium

31 0.59 12/10/22 18:37 NCmg/Kg dry 12/8/22SW-846 6010D1Lead

0.30 0.031 12/14/22 11:36 AAJmg/Kg dry 12/8/22SW-846 7471B1Mercury

16 0.79 12/10/22 18:37 NCmg/Kg dry 12/8/22SW-846 6010D1Nickel

ND 4.0 12/13/22 19:38 ATPmg/Kg dry 12/8/22SW-846 6010D1Selenium

ND 0.40 12/13/22 19:38 ATPmg/Kg dry 12/8/22SW-846 6010D1Silver

ND 2.0 12/10/22 18:37 NCmg/Kg dry 12/8/22SW-846 6010D1Thallium

24 0.79 12/10/22 18:37 NCmg/Kg dry 12/8/22SW-846 6010D1Vanadium

58 0.79 12/10/22 18:37 NCmg/Kg dry 12/8/22SW-846 6010D1Zinc
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

Date Received:  12/7/2022

Work Order:   22L1049Sample Description:Project Location:  1515 Greenville Rd, Westfield, M

Sample ID:  22L1049-02

Field Sample #:  B22-04

Sample Matrix:  Soil

Sampled:  12/7/2022  00:00

AnalystAnalyzedDilution Flag/QualRLResultsAnalyte

Date/Time

Units

Date

PreparedMethod

Conventional Chemistry Parameters by EPA/APHA/SW-846 Methods (Total)

80.7 12/8/22 14:51 WDC% Wt 12/8/22SM 2540G1% Solids

> 212 °F 12/12/22 14:35 DET°F 12/12/22SW-846 1010A-B1Flashpoint

Absent 12/15/22 21:36 JECpresent/absent 12/15/22SW-846 10301Ignitability

5.2 12/8/22 20:09 JECpH Units 12/8/22SW-846 9045C1 H-15pH @22.5°C

ND 3.9 12/16/22 12:55 DRAmg/Kg 12/16/22SW-846 90141Reactive Cyanide

27 19 12/16/22 12:45 DRAmg/Kg 12/16/22SW-846 9030A1Reactive Sulfide

2.8 2.0 12/10/22 14:00 ECµmhos/cm 12/10/22SM21-23 2510B 

Modified

1Specific conductance @21.1°C
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

Date Received:  12/7/2022

Work Order:   22L1049Sample Description:Project Location:  1515 Greenville Rd, Westfield, M

Sample ID:  22L1049-02

Field Sample #:  B22-04

Sample Matrix:  Soil

Sampled:  12/7/2022  00:00

AnalystAnalyzedDilution Flag/QualRLResultsAnalyte

Date/Time

Units

Date

PreparedMethod

SW8151A

ND 0.03 12/15/22 21:31 PELmg/kg 12/14/22SW8151A22,4,5-T

ND 0.03 12/15/22 21:31 PELmg/kg 12/14/22SW8151A22,4,5-TP (Silvex)

ND 0.061 12/15/22 21:31 PELmg/kg 12/14/22SW8151A22,4-D

ND 0.3 12/15/22 21:31 PELmg/kg 12/14/22SW8151A22,4-DB

ND 0.03 12/15/22 21:31 PELmg/kg 12/14/22SW8151A2Dalapon

ND 0.03 12/15/22 21:31 PELmg/kg 12/14/22SW8151A2Dicamba

ND 0.046 12/15/22 21:31 PELmg/kg 12/14/22SW8151A2Dichloroprop

ND 0.03 12/15/22 21:31 PELmg/kg 12/14/22SW8151A2Dinoseb

ND 9.1 12/15/22 21:31 PELmg/kg 12/14/22SW8151A2MCPA

ND 9.1 12/15/22 21:31 PELmg/kg 12/14/22SW8151A2MCPP
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

Sample Extraction Data

Prep Method: % Solids        Analytical Method: SM 2540G

Lab Number [Field ID] Batch Date

B325245 12/08/2222L1049-01 [B22-01]

B325245 12/08/2222L1049-02 [B22-04]

SM21-23 2510B Modified

Lab Number [Field ID] Batch DateInitial [g]

B325461 12/10/221.0022L1049-01 [B22-01]

B325461 12/10/221.0022L1049-02 [B22-04]

SW-846 1010A-B

Lab Number [Field ID] Batch DateInitial [g] Final [mL]

B325505 12/12/2250.0 50.022L1049-01 [B22-01]

B325505 12/12/2250.0 50.022L1049-02 [B22-04]

SW-846 1030

Lab Number [Field ID] Batch DateInitial [g]

B325982 12/15/2250.022L1049-01 [B22-01]

B325982 12/15/2250.022L1049-02 [B22-04]

Prep Method: SW-846 3050B        Analytical Method: SW-846 6010D

Lab Number [Field ID] Batch DateInitial [g] Final [mL]

B326100 12/08/221.54 50.022L1049-01 [B22-01]

B326100 12/08/221.57 50.022L1049-02 [B22-04]

Prep Method: SW-846 7470A/7471A        Analytical Method: SW-846 7471B

Lab Number [Field ID] Batch DateInitial [g] Final [mL]

B325161 12/08/220.611 50.022L1049-01 [B22-01]

B325161 12/08/220.605 50.022L1049-02 [B22-04]

Prep Method: SW-846 3546        Analytical Method: SW-846 8081B

Lab Number [Field ID] Batch DateInitial [g] Final [mL]

B325074 12/07/2210.0 10.022L1049-01 [B22-01]

B325074 12/07/2210.0 10.022L1049-02 [B22-04]

Prep Method: SW-846 3540C        Analytical Method: SW-846 8082A

Lab Number [Field ID] Batch DateInitial [g] Final [mL]

B325476 12/12/2210.0 10.022L1049-01RE1 [B22-01]

B325476 12/12/2210.0 10.022L1049-02RE1 [B22-04]

[TOC_1]Sample Preparation Information[TOC]
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

Sample Extraction Data

Prep Method: SW-846 3546        Analytical Method: SW-846 8100 Modified

Lab Number [Field ID] Batch DateInitial [g] Final [mL]

B325103 12/08/2230.0 1.0022L1049-01 [B22-01]

B325103 12/08/2230.1 1.0022L1049-02 [B22-04]

Prep Method: SW-846 5035        Analytical Method: SW-846 8260D

Lab Number [Field ID] Batch DateInitial [g] Final [mL]

B325197 12/08/224.41 10.022L1049-01 [B22-01]

B325197 12/08/225.52 10.022L1049-02 [B22-04]

Prep Method: SW-846 3546        Analytical Method: SW-846 8270E

Lab Number [Field ID] Batch DateInitial [g] Final [mL]

B325106 12/07/2230.0 1.0022L1049-01 [B22-01]

B325106 12/07/2230.0 1.0022L1049-02 [B22-04]

SW-846 9014

Lab Number [Field ID] Batch DateInitial [g] Final [mL]

B325157 12/08/2225.1 25022L1049-01 [B22-01]

SW-846 9014

Lab Number [Field ID] Batch DateInitial [g] Final [mL]

B326040 12/16/2225.8 25022L1049-02 [B22-04]

SW-846 9030A

Lab Number [Field ID] Batch DateInitial [g] Final [mL]

B325155 12/08/2225.1 25022L1049-01 [B22-01]

SW-846 9030A

Lab Number [Field ID] Batch DateInitial [g] Final [mL]

B326039 12/16/2225.8 25022L1049-02 [B22-04]

SW-846 9045C

Lab Number [Field ID] Batch DateInitial [g]

B325249 12/08/2220.022L1049-01 [B22-01]

B325249 12/08/2220.022L1049-02 [B22-04]
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Volatile Organic Compounds by GC/MS - Quality Control

QUALITY CONTROL

[TOC_2]Volatile Organic Compounds by GC/MS[TOC]

Batch B325197 - SW-846 5035
[TOC_3]B325197[TOC]

Blank (B325197-BLK1) Prepared & Analyzed: 12/08/22 

Acetone mg/Kg wet0.10ND

Acrylonitrile mg/Kg wet0.0060ND

tert-Amyl Methyl Ether (TAME) mg/Kg wet0.0010ND

Benzene mg/Kg wet0.0020 V-05ND

Bromobenzene mg/Kg wet0.0020ND

Bromochloromethane mg/Kg wet0.0020ND

Bromodichloromethane mg/Kg wet0.0020ND

Bromoform mg/Kg wet0.0020ND

Bromomethane mg/Kg wet0.010ND

2-Butanone (MEK) mg/Kg wet0.040ND

tert-Butyl Alcohol (TBA) mg/Kg wet0.10ND

n-Butylbenzene mg/Kg wet0.0020ND

sec-Butylbenzene mg/Kg wet0.0020ND

tert-Butylbenzene mg/Kg wet0.0020ND

tert-Butyl Ethyl Ether (TBEE) mg/Kg wet0.0010ND

Carbon Disulfide mg/Kg wet0.010ND

Carbon Tetrachloride mg/Kg wet0.0020ND

Chlorobenzene mg/Kg wet0.0020ND

Chlorodibromomethane mg/Kg wet0.0010ND

Chloroethane mg/Kg wet0.020ND

Chloroform mg/Kg wet0.0040ND

Chloromethane mg/Kg wet0.010ND

2-Chlorotoluene mg/Kg wet0.0020ND

4-Chlorotoluene mg/Kg wet0.0020ND

1,2-Dibromo-3-chloropropane (DBCP) mg/Kg wet0.0040ND

1,2-Dibromoethane (EDB) mg/Kg wet0.0010ND

Dibromomethane mg/Kg wet0.0020ND

1,2-Dichlorobenzene mg/Kg wet0.0020ND

1,3-Dichlorobenzene mg/Kg wet0.0020ND

1,4-Dichlorobenzene mg/Kg wet0.0020ND

trans-1,4-Dichloro-2-butene mg/Kg wet0.0040ND

Dichlorodifluoromethane (Freon 12) mg/Kg wet0.020ND

1,1-Dichloroethane mg/Kg wet0.0020ND

1,2-Dichloroethane mg/Kg wet0.0020ND

1,1-Dichloroethylene mg/Kg wet0.0040ND

cis-1,2-Dichloroethylene mg/Kg wet0.0020ND

trans-1,2-Dichloroethylene mg/Kg wet0.0020ND

1,2-Dichloropropane mg/Kg wet0.0020ND

1,3-Dichloropropane mg/Kg wet0.0010ND

2,2-Dichloropropane mg/Kg wet0.0020ND

1,1-Dichloropropene mg/Kg wet0.0020ND

cis-1,3-Dichloropropene mg/Kg wet0.0010ND

trans-1,3-Dichloropropene mg/Kg wet0.0010ND

Diethyl Ether mg/Kg wet0.020ND

Diisopropyl Ether (DIPE) mg/Kg wet0.0010ND

1,4-Dioxane mg/Kg wet0.10ND

Ethylbenzene mg/Kg wet0.0020ND

Hexachlorobutadiene mg/Kg wet0.0020ND

2-Hexanone (MBK) mg/Kg wet0.020ND

Isopropylbenzene (Cumene) mg/Kg wet0.0020ND

p-Isopropyltoluene (p-Cymene) mg/Kg wet0.0020ND

Methyl Acetate mg/Kg wet0.0020ND

[TOC_1]QC Data[TOC]
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Volatile Organic Compounds by GC/MS - Quality Control

QUALITY CONTROL

Batch B325197 - SW-846 5035

Blank (B325197-BLK1) Prepared & Analyzed: 12/08/22 

Methyl tert-Butyl Ether (MTBE) mg/Kg wet0.0040ND

Methyl Cyclohexane mg/Kg wet0.0020ND

Methylene Chloride mg/Kg wet0.020ND

4-Methyl-2-pentanone (MIBK) mg/Kg wet0.020ND

Naphthalene mg/Kg wet0.0040ND

n-Propylbenzene mg/Kg wet0.0020ND

Styrene mg/Kg wet0.0020ND

1,1,1,2-Tetrachloroethane mg/Kg wet0.0020ND

1,1,2,2-Tetrachloroethane mg/Kg wet0.0010ND

Tetrachloroethylene mg/Kg wet0.0020ND

Tetrahydrofuran mg/Kg wet0.010ND

Toluene mg/Kg wet0.0020ND

1,2,3-Trichlorobenzene mg/Kg wet0.0020ND

1,2,4-Trichlorobenzene mg/Kg wet0.0020ND

1,3,5-Trichlorobenzene mg/Kg wet0.0020ND

1,1,1-Trichloroethane mg/Kg wet0.0020ND

1,1,2-Trichloroethane mg/Kg wet0.0020ND

Trichloroethylene mg/Kg wet0.0020ND

Trichlorofluoromethane (Freon 11) mg/Kg wet0.010ND

1,2,3-Trichloropropane mg/Kg wet0.0020ND

1,1,2-Trichloro-1,2,2-trifluoroethane (Freon 

113)

mg/Kg wet0.010ND

1,2,4-Trimethylbenzene mg/Kg wet0.0020ND

1,3,5-Trimethylbenzene mg/Kg wet0.0020ND

Vinyl Chloride mg/Kg wet0.010ND

m+p Xylene mg/Kg wet0.0040ND

o-Xylene mg/Kg wet0.0020ND

mg/Kg wet 0.0500 70-130Surrogate: 1,2-Dichloroethane-d4 1140.0570

mg/Kg wet 0.0500 70-130Surrogate: Toluene-d8 98.80.0494

mg/Kg wet 0.0500 70-130Surrogate: 4-Bromofluorobenzene 97.90.0489

LCS (B325197-BS1) Prepared & Analyzed: 12/08/22 

Acetone mg/Kg wet0.10 0.200 70-160109 �0.218

Acrylonitrile mg/Kg wet0.0060 0.0200 70-1301190.0237

tert-Amyl Methyl Ether (TAME) mg/Kg wet0.0010 0.0200 70-13089.90.0180

Benzene mg/Kg wet0.0020 0.0200 V-0570-13079.70.0159

Bromobenzene mg/Kg wet0.0020 0.0200 70-1301010.0202

Bromochloromethane mg/Kg wet0.0020 0.0200 70-1301030.0205

Bromodichloromethane mg/Kg wet0.0020 0.0200 70-1301180.0236

Bromoform mg/Kg wet0.0020 0.0200 70-1301060.0212

Bromomethane mg/Kg wet0.010 0.0200 40-130117 �0.0234

2-Butanone (MEK) mg/Kg wet0.040 0.200 V-2070-160119 �0.239

tert-Butyl Alcohol (TBA) mg/Kg wet0.10 0.200 40-13094.7 �0.189

n-Butylbenzene mg/Kg wet0.0020 0.0200 70-13093.80.0188

sec-Butylbenzene mg/Kg wet0.0020 0.0200 70-13099.20.0198

tert-Butylbenzene mg/Kg wet0.0020 0.0200 70-160103 �0.0206

tert-Butyl Ethyl Ether (TBEE) mg/Kg wet0.0010 0.0200 70-1301020.0203

Carbon Disulfide mg/Kg wet0.010 0.200 70-13086.80.174

Carbon Tetrachloride mg/Kg wet0.0020 0.0200 70-1301060.0212

Chlorobenzene mg/Kg wet0.0020 0.0200 70-13097.90.0196

Chlorodibromomethane mg/Kg wet0.0010 0.0200 70-1301140.0229

Chloroethane mg/Kg wet0.020 0.0200 70-13081.30.0163

Chloroform mg/Kg wet0.0040 0.0200 70-13093.80.0188
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Volatile Organic Compounds by GC/MS - Quality Control

QUALITY CONTROL

Batch B325197 - SW-846 5035

LCS (B325197-BS1) Prepared & Analyzed: 12/08/22 

Chloromethane mg/Kg wet0.010 0.0200 70-13096.60.0193

2-Chlorotoluene mg/Kg wet0.0020 0.0200 70-13099.10.0198

4-Chlorotoluene mg/Kg wet0.0020 0.0200 70-1301000.0201

1,2-Dibromo-3-chloropropane (DBCP) mg/Kg wet0.0040 0.0200 70-13098.00.0196

1,2-Dibromoethane (EDB) mg/Kg wet0.0010 0.0200 70-1301170.0234

Dibromomethane mg/Kg wet0.0020 0.0200 70-1301180.0235

1,2-Dichlorobenzene mg/Kg wet0.0020 0.0200 70-1301090.0217

1,3-Dichlorobenzene mg/Kg wet0.0020 0.0200 70-1301020.0204

1,4-Dichlorobenzene mg/Kg wet0.0020 0.0200 70-1301060.0212

trans-1,4-Dichloro-2-butene mg/Kg wet0.0040 0.0200 70-1301140.0227

Dichlorodifluoromethane (Freon 12) mg/Kg wet0.020 0.0200 40-16091.9 �0.0184

1,1-Dichloroethane mg/Kg wet0.0020 0.0200 70-13095.20.0190

1,2-Dichloroethane mg/Kg wet0.0020 0.0200 L-02, V-2070-130133 *0.0266

1,1-Dichloroethylene mg/Kg wet0.0040 0.0200 70-13092.40.0185

cis-1,2-Dichloroethylene mg/Kg wet0.0020 0.0200 70-13092.60.0185

trans-1,2-Dichloroethylene mg/Kg wet0.0020 0.0200 70-1301070.0215

1,2-Dichloropropane mg/Kg wet0.0020 0.0200 70-1301020.0204

1,3-Dichloropropane mg/Kg wet0.0010 0.0200 70-1301040.0209

2,2-Dichloropropane mg/Kg wet0.0020 0.0200 70-13096.90.0194

1,1-Dichloropropene mg/Kg wet0.0020 0.0200 70-13086.00.0172

cis-1,3-Dichloropropene mg/Kg wet0.0010 0.0200 70-1301030.0207

trans-1,3-Dichloropropene mg/Kg wet0.0010 0.0200 70-1301100.0220

Diethyl Ether mg/Kg wet0.020 0.0200 70-13090.10.0180

Diisopropyl Ether (DIPE) mg/Kg wet0.0010 0.0200 70-1301100.0219

1,4-Dioxane mg/Kg wet0.10 0.200 40-16093.4 �0.187

Ethylbenzene mg/Kg wet0.0020 0.0200 70-1301000.0201

Hexachlorobutadiene mg/Kg wet0.0020 0.0200 70-1601010.0202

2-Hexanone (MBK) mg/Kg wet0.020 0.200 V-2070-160124 �0.248

Isopropylbenzene (Cumene) mg/Kg wet0.0020 0.0200 70-13098.50.0197

p-Isopropyltoluene (p-Cymene) mg/Kg wet0.0020 0.0200 70-1301050.0209

Methyl Acetate mg/Kg wet0.0020 0.0200 70-13097.10.0194

Methyl tert-Butyl Ether (MTBE) mg/Kg wet0.0040 0.0200 70-1301030.0206

Methyl Cyclohexane mg/Kg wet0.0020 0.0200 70-13095.30.0191

Methylene Chloride mg/Kg wet0.020 0.0200 40-16098.1 �0.0196

4-Methyl-2-pentanone (MIBK) mg/Kg wet0.020 0.200 V-2070-160120 �0.241

Naphthalene mg/Kg wet0.0040 0.0200 40-13081.1 �0.0162

n-Propylbenzene mg/Kg wet0.0020 0.0200 70-13097.40.0195

Styrene mg/Kg wet0.0020 0.0200 70-13095.00.0190

1,1,1,2-Tetrachloroethane mg/Kg wet0.0020 0.0200 70-1301140.0228

1,1,2,2-Tetrachloroethane mg/Kg wet0.0010 0.0200 70-13098.80.0198

Tetrachloroethylene mg/Kg wet0.0020 0.0200 70-1301080.0217

Tetrahydrofuran mg/Kg wet0.010 0.0200 70-13094.00.0188

Toluene mg/Kg wet0.0020 0.0200 70-13098.20.0196

1,2,3-Trichlorobenzene mg/Kg wet0.0020 0.0200 70-13091.90.0184

1,2,4-Trichlorobenzene mg/Kg wet0.0020 0.0200 70-13091.20.0182

1,3,5-Trichlorobenzene mg/Kg wet0.0020 0.0200 70-1301050.0210

1,1,1-Trichloroethane mg/Kg wet0.0020 0.0200 70-1301040.0208

1,1,2-Trichloroethane mg/Kg wet0.0020 0.0200 70-13099.10.0198

Trichloroethylene mg/Kg wet0.0020 0.0200 70-1301070.0214

Trichlorofluoromethane (Freon 11) mg/Kg wet0.010 0.0200 70-1301170.0235

1,2,3-Trichloropropane mg/Kg wet0.0020 0.0200 70-1301170.0235
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Volatile Organic Compounds by GC/MS - Quality Control

QUALITY CONTROL

Batch B325197 - SW-846 5035

LCS (B325197-BS1) Prepared & Analyzed: 12/08/22 

1,1,2-Trichloro-1,2,2-trifluoroethane (Freon 

113)

mg/Kg wet0.010 0.0200 70-13096.80.0194

1,2,4-Trimethylbenzene mg/Kg wet0.0020 0.0200 70-1301030.0205

1,3,5-Trimethylbenzene mg/Kg wet0.0020 0.0200 70-1301040.0208

Vinyl Chloride mg/Kg wet0.010 0.0200 40-13082.2 �0.0164

m+p Xylene mg/Kg wet0.0040 0.0400 70-1301010.0404

o-Xylene mg/Kg wet0.0020 0.0200 70-1301020.0203

mg/Kg wet 0.0500 70-130Surrogate: 1,2-Dichloroethane-d4 1100.0550

mg/Kg wet 0.0500 70-130Surrogate: Toluene-d8 98.50.0493

mg/Kg wet 0.0500 70-130Surrogate: 4-Bromofluorobenzene 98.00.0490

LCS Dup (B325197-BSD1) Prepared & Analyzed: 12/08/22 

Acetone mg/Kg wet0.10 0.200 2570-160115 5.92 �0.231

Acrylonitrile mg/Kg wet0.0060 0.0200 2570-130128 7.230.0255

tert-Amyl Methyl Ether (TAME) mg/Kg wet0.0010 0.0200 2570-13093.9 4.350.0188

Benzene mg/Kg wet0.0020 0.0200 25 V-0570-13080.4 0.8740.0161

Bromobenzene mg/Kg wet0.0020 0.0200 2570-130103 1.670.0205

Bromochloromethane mg/Kg wet0.0020 0.0200 2570-130107 4.200.0214

Bromodichloromethane mg/Kg wet0.0020 0.0200 2570-130115 2.570.0230

Bromoform mg/Kg wet0.0020 0.0200 2570-130114 7.720.0229

Bromomethane mg/Kg wet0.010 0.0200 2540-130125 6.29 �0.0249

2-Butanone (MEK) mg/Kg wet0.040 0.200 25 V-2070-160127 5.87 �0.253

tert-Butyl Alcohol (TBA) mg/Kg wet0.10 0.200 2540-130100 5.56 �0.200

n-Butylbenzene mg/Kg wet0.0020 0.0200 2570-13087.9 6.490.0176

sec-Butylbenzene mg/Kg wet0.0020 0.0200 2570-13094.6 4.750.0189

tert-Butylbenzene mg/Kg wet0.0020 0.0200 2570-16096.5 6.71 �0.0193

tert-Butyl Ethyl Ether (TBEE) mg/Kg wet0.0010 0.0200 2570-130104 2.240.0208

Carbon Disulfide mg/Kg wet0.010 0.200 2570-13085.6 1.390.171

Carbon Tetrachloride mg/Kg wet0.0020 0.0200 2570-130100 5.340.0201

Chlorobenzene mg/Kg wet0.0020 0.0200 2570-130102 4.200.0204

Chlorodibromomethane mg/Kg wet0.0010 0.0200 2570-130123 7.660.0247

Chloroethane mg/Kg wet0.020 0.0200 2570-13080.6 0.8650.0161

Chloroform mg/Kg wet0.0040 0.0200 2570-13098.2 4.580.0196

Chloromethane mg/Kg wet0.010 0.0200 2570-13092.4 4.440.0185

2-Chlorotoluene mg/Kg wet0.0020 0.0200 2570-13099.4 0.3020.0199

4-Chlorotoluene mg/Kg wet0.0020 0.0200 2570-130102 1.480.0204

1,2-Dibromo-3-chloropropane (DBCP) mg/Kg wet0.0040 0.0200 2570-130104 6.130.0208

1,2-Dibromoethane (EDB) mg/Kg wet0.0010 0.0200 2570-130112 4.640.0223

Dibromomethane mg/Kg wet0.0020 0.0200 2570-130114 2.760.0229

1,2-Dichlorobenzene mg/Kg wet0.0020 0.0200 2570-130100 8.340.0200

1,3-Dichlorobenzene mg/Kg wet0.0020 0.0200 2570-130100 1.480.0201

1,4-Dichlorobenzene mg/Kg wet0.0020 0.0200 2570-130102 4.240.0203

trans-1,4-Dichloro-2-butene mg/Kg wet0.0040 0.0200 2570-130110 3.500.0219

Dichlorodifluoromethane (Freon 12) mg/Kg wet0.020 0.0200 2540-160100 8.94 �0.0201

1,1-Dichloroethane mg/Kg wet0.0020 0.0200 2570-13094.1 1.160.0188

1,2-Dichloroethane mg/Kg wet0.0020 0.0200 25 L-02, V-2070-130135 1.27*0.0270

1,1-Dichloroethylene mg/Kg wet0.0040 0.0200 2570-13088.9 3.860.0178

cis-1,2-Dichloroethylene mg/Kg wet0.0020 0.0200 2570-13096.4 4.020.0193

trans-1,2-Dichloroethylene mg/Kg wet0.0020 0.0200 2570-130106 1.410.0212

1,2-Dichloropropane mg/Kg wet0.0020 0.0200 2570-13094.9 7.020.0190

1,3-Dichloropropane mg/Kg wet0.0010 0.0200 2570-130106 1.710.0212

2,2-Dichloropropane mg/Kg wet0.0020 0.0200 2570-13096.9 0.000.0194

1,1-Dichloropropene mg/Kg wet0.0020 0.0200 2570-13079.1 8.360.0158
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Volatile Organic Compounds by GC/MS - Quality Control

QUALITY CONTROL

Batch B325197 - SW-846 5035

LCS Dup (B325197-BSD1) Prepared & Analyzed: 12/08/22 

cis-1,3-Dichloropropene mg/Kg wet0.0010 0.0200 2570-130102 1.460.0204

trans-1,3-Dichloropropene mg/Kg wet0.0010 0.0200 2570-130111 0.9970.0222

Diethyl Ether mg/Kg wet0.020 0.0200 2570-13088.1 2.240.0176

Diisopropyl Ether (DIPE) mg/Kg wet0.0010 0.0200 2570-130112 1.990.0224

1,4-Dioxane mg/Kg wet0.10 0.200 5040-16085.8 8.45 � �0.172

Ethylbenzene mg/Kg wet0.0020 0.0200 2570-13098.9 1.600.0198

Hexachlorobutadiene mg/Kg wet0.0020 0.0200 2570-16097.7 3.420.0195

2-Hexanone (MBK) mg/Kg wet0.020 0.200 25 V-2070-160126 1.77 �0.252

Isopropylbenzene (Cumene) mg/Kg wet0.0020 0.0200 2570-13098.4 0.1020.0197

p-Isopropyltoluene (p-Cymene) mg/Kg wet0.0020 0.0200 2570-13097.5 7.030.0195

Methyl Acetate mg/Kg wet0.0020 0.0200 2570-130104 6.860.0208

Methyl tert-Butyl Ether (MTBE) mg/Kg wet0.0040 0.0200 2570-130109 5.480.0218

Methyl Cyclohexane mg/Kg wet0.0020 0.0200 2570-13084.5 12.00.0169

Methylene Chloride mg/Kg wet0.020 0.0200 2540-16096.2 1.96 �0.0192

4-Methyl-2-pentanone (MIBK) mg/Kg wet0.020 0.200 25 V-2070-160122 1.05 �0.243

Naphthalene mg/Kg wet0.0040 0.0200 2540-13082.1 1.23 �0.0164

n-Propylbenzene mg/Kg wet0.0020 0.0200 2570-13094.7 2.810.0189

Styrene mg/Kg wet0.0020 0.0200 2570-13096.0 1.050.0192

1,1,1,2-Tetrachloroethane mg/Kg wet0.0020 0.0200 2570-130118 3.790.0236

1,1,2,2-Tetrachloroethane mg/Kg wet0.0010 0.0200 2570-130102 2.700.0203

Tetrachloroethylene mg/Kg wet0.0020 0.0200 2570-130112 3.530.0225

Tetrahydrofuran mg/Kg wet0.010 0.0200 2570-13089.7 4.680.0179

Toluene mg/Kg wet0.0020 0.0200 2570-13093.0 5.440.0186

1,2,3-Trichlorobenzene mg/Kg wet0.0020 0.0200 2570-13092.7 0.8670.0185

1,2,4-Trichlorobenzene mg/Kg wet0.0020 0.0200 2570-13091.3 0.1100.0183

1,3,5-Trichlorobenzene mg/Kg wet0.0020 0.0200 2570-130104 1.150.0208

1,1,1-Trichloroethane mg/Kg wet0.0020 0.0200 2570-130100 3.520.0201

1,1,2-Trichloroethane mg/Kg wet0.0020 0.0200 2570-130103 4.050.0206

Trichloroethylene mg/Kg wet0.0020 0.0200 2570-130103 4.090.0206

Trichlorofluoromethane (Freon 11) mg/Kg wet0.010 0.0200 2570-130106 9.830.0213

1,2,3-Trichloropropane mg/Kg wet0.0020 0.0200 2570-130120 2.360.0240

1,1,2-Trichloro-1,2,2-trifluoroethane (Freon 

113)

mg/Kg wet0.010 0.0200 2570-13097.0 0.2060.0194

1,2,4-Trimethylbenzene mg/Kg wet0.0020 0.0200 2570-13096.1 6.640.0192

1,3,5-Trimethylbenzene mg/Kg wet0.0020 0.0200 2570-130103 0.8690.0206

Vinyl Chloride mg/Kg wet0.010 0.0200 2540-13081.6 0.733 �0.0163

m+p Xylene mg/Kg wet0.0040 0.0400 2570-13098.6 2.550.0394

o-Xylene mg/Kg wet0.0020 0.0200 2570-13097.6 4.020.0195

mg/Kg wet 0.0500 70-130Surrogate: 1,2-Dichloroethane-d4 1120.0559

mg/Kg wet 0.0500 70-130Surrogate: Toluene-d8 98.10.0491

mg/Kg wet 0.0500 70-130Surrogate: 4-Bromofluorobenzene 1020.0511
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Semivolatile Organic Compounds by GC/MS - Quality Control

QUALITY CONTROL

[TOC_2]Semivolatile Organic Compounds by GC/MS[TOC]

Batch B325106 - SW-846 3546
[TOC_3]B325106[TOC]

Blank (B325106-BLK1) Prepared: 12/07/22  Analyzed: 12/14/22 

Acenaphthene mg/Kg wet0.17ND

Acenaphthylene mg/Kg wet0.17ND

Acetophenone mg/Kg wet0.34ND

Aniline mg/Kg wet0.34 V-05ND

Anthracene mg/Kg wet0.17ND

Benzidine mg/Kg wet0.66 V-04, V-05ND

Benzo(a)anthracene mg/Kg wet0.17ND

Benzo(a)pyrene mg/Kg wet0.17ND

Benzo(b)fluoranthene mg/Kg wet0.17ND

Benzo(g,h,i)perylene mg/Kg wet0.17ND

Benzo(k)fluoranthene mg/Kg wet0.17ND

Benzoic Acid mg/Kg wet1.0ND

Bis(2-chloroethoxy)methane mg/Kg wet0.34ND

Bis(2-chloroethyl)ether mg/Kg wet0.34ND

Bis(2-chloroisopropyl)ether mg/Kg wet0.34ND

Bis(2-Ethylhexyl)phthalate mg/Kg wet0.34 V-06ND

4-Bromophenylphenylether mg/Kg wet0.34ND

Butylbenzylphthalate mg/Kg wet0.34ND

Carbazole mg/Kg wet0.17ND

4-Chloroaniline mg/Kg wet0.66ND

4-Chloro-3-methylphenol mg/Kg wet0.66ND

2-Chloronaphthalene mg/Kg wet0.34ND

2-Chlorophenol mg/Kg wet0.34ND

4-Chlorophenylphenylether mg/Kg wet0.34ND

Chrysene mg/Kg wet0.17ND

Dibenz(a,h)anthracene mg/Kg wet0.17ND

Dibenzofuran mg/Kg wet0.34ND

Di-n-butylphthalate mg/Kg wet0.34ND

1,2-Dichlorobenzene mg/Kg wet0.34ND

1,3-Dichlorobenzene mg/Kg wet0.34ND

1,4-Dichlorobenzene mg/Kg wet0.34ND

3,3-Dichlorobenzidine mg/Kg wet0.17ND

2,4-Dichlorophenol mg/Kg wet0.34ND

Diethylphthalate mg/Kg wet0.34ND

2,4-Dimethylphenol mg/Kg wet0.34ND

Dimethylphthalate mg/Kg wet0.34ND

4,6-Dinitro-2-methylphenol mg/Kg wet0.34ND

2,4-Dinitrophenol mg/Kg wet0.66ND

2,4-Dinitrotoluene mg/Kg wet0.34ND

2,6-Dinitrotoluene mg/Kg wet0.34ND

Di-n-octylphthalate mg/Kg wet0.34ND

1,2-Diphenylhydrazine/Azobenzene mg/Kg wet0.34ND

Fluoranthene mg/Kg wet0.17ND

Fluorene mg/Kg wet0.17ND

Hexachlorobenzene mg/Kg wet0.34ND

Hexachlorobutadiene mg/Kg wet0.34ND

Hexachlorocyclopentadiene mg/Kg wet0.34ND

Hexachloroethane mg/Kg wet0.34ND

Indeno(1,2,3-cd)pyrene mg/Kg wet0.17ND

Isophorone mg/Kg wet0.34ND

1-Methylnaphthalene mg/Kg wet0.17ND

2-Methylnaphthalene mg/Kg wet0.17ND
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Semivolatile Organic Compounds by GC/MS - Quality Control

QUALITY CONTROL

Batch B325106 - SW-846 3546

Blank (B325106-BLK1) Prepared: 12/07/22  Analyzed: 12/14/22 

2-Methylphenol mg/Kg wet0.34ND

3/4-Methylphenol mg/Kg wet0.34ND

Naphthalene mg/Kg wet0.17ND

2-Nitroaniline mg/Kg wet0.34ND

3-Nitroaniline mg/Kg wet0.34ND

4-Nitroaniline mg/Kg wet0.34ND

Nitrobenzene mg/Kg wet0.34ND

2-Nitrophenol mg/Kg wet0.34ND

4-Nitrophenol mg/Kg wet0.66ND

N-Nitrosodimethylamine mg/Kg wet0.34ND

N-Nitrosodiphenylamine/Diphenylamine mg/Kg wet0.34ND

N-Nitrosodi-n-propylamine mg/Kg wet0.34ND

Pentachloronitrobenzene mg/Kg wet0.34ND

Pentachlorophenol mg/Kg wet0.34ND

Phenanthrene mg/Kg wet0.17ND

Phenol mg/Kg wet0.34ND

Pyrene mg/Kg wet0.17ND

Pyridine mg/Kg wet0.34ND

1,2,4,5-Tetrachlorobenzene mg/Kg wet0.34ND

1,2,4-Trichlorobenzene mg/Kg wet0.34ND

2,4,5-Trichlorophenol mg/Kg wet0.34ND

2,4,6-Trichlorophenol mg/Kg wet0.34ND

mg/Kg wet 6.67 30-130Surrogate: 2-Fluorophenol 85.95.73

mg/Kg wet 6.67 30-130Surrogate: Phenol-d6 85.95.73

mg/Kg wet 3.33 30-130Surrogate: Nitrobenzene-d5 84.72.82

mg/Kg wet 3.33 30-130Surrogate: 2-Fluorobiphenyl 88.72.96

mg/Kg wet 6.67 30-130Surrogate: 2,4,6-Tribromophenol 78.05.20

mg/Kg wet 3.33 30-130Surrogate: p-Terphenyl-d14 1173.90

LCS (B325106-BS1) Prepared: 12/07/22  Analyzed: 12/14/22 

Acenaphthene mg/Kg wet0.17 1.67 40-14079.41.32

Acenaphthylene mg/Kg wet0.17 1.67 40-14079.11.32

Acetophenone mg/Kg wet0.34 1.67 40-14081.61.36

Aniline mg/Kg wet0.34 1.67 V-0510-14046.8 �0.780

Anthracene mg/Kg wet0.17 1.67 40-14084.21.40

Benzidine mg/Kg wet0.66 1.67 V-04, V-0540-14040.20.670

Benzo(a)anthracene mg/Kg wet0.17 1.67 40-14081.41.36

Benzo(a)pyrene mg/Kg wet0.17 1.67 40-14074.21.24

Benzo(b)fluoranthene mg/Kg wet0.17 1.67 40-14080.51.34

Benzo(g,h,i)perylene mg/Kg wet0.17 1.67 40-14080.91.35

Benzo(k)fluoranthene mg/Kg wet0.17 1.67 40-14084.01.40

Benzoic Acid mg/Kg wet1.0 1.67 30-13039.60.660

Bis(2-chloroethoxy)methane mg/Kg wet0.34 1.67 40-14085.91.43

Bis(2-chloroethyl)ether mg/Kg wet0.34 1.67 40-14088.21.47

Bis(2-chloroisopropyl)ether mg/Kg wet0.34 1.67 40-1401041.73

Bis(2-Ethylhexyl)phthalate mg/Kg wet0.34 1.67 V-0640-1401031.71

4-Bromophenylphenylether mg/Kg wet0.34 1.67 40-14075.91.26

Butylbenzylphthalate mg/Kg wet0.34 1.67 40-14096.01.60

Carbazole mg/Kg wet0.17 1.67 40-14080.91.35

4-Chloroaniline mg/Kg wet0.66 1.67 10-14024.0 �0.399

4-Chloro-3-methylphenol mg/Kg wet0.66 1.67 30-13080.81.35

2-Chloronaphthalene mg/Kg wet0.34 1.67 40-14070.91.18
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Semivolatile Organic Compounds by GC/MS - Quality Control

QUALITY CONTROL

Batch B325106 - SW-846 3546

LCS (B325106-BS1) Prepared: 12/07/22  Analyzed: 12/14/22 

2-Chlorophenol mg/Kg wet0.34 1.67 30-13076.21.27

4-Chlorophenylphenylether mg/Kg wet0.34 1.67 40-14074.71.24

Chrysene mg/Kg wet0.17 1.67 40-14083.11.38

Dibenz(a,h)anthracene mg/Kg wet0.17 1.67 40-14080.01.33

Dibenzofuran mg/Kg wet0.34 1.67 40-14078.41.31

Di-n-butylphthalate mg/Kg wet0.34 1.67 40-14088.81.48

1,2-Dichlorobenzene mg/Kg wet0.34 1.67 40-14072.71.21

1,3-Dichlorobenzene mg/Kg wet0.34 1.67 40-14071.41.19

1,4-Dichlorobenzene mg/Kg wet0.34 1.67 40-14072.11.20

3,3-Dichlorobenzidine mg/Kg wet0.17 1.67 20-14037.3 �0.622

2,4-Dichlorophenol mg/Kg wet0.34 1.67 30-13076.21.27

Diethylphthalate mg/Kg wet0.34 1.67 40-14083.31.39

2,4-Dimethylphenol mg/Kg wet0.34 1.67 30-13077.81.30

Dimethylphthalate mg/Kg wet0.34 1.67 40-14080.61.34

4,6-Dinitro-2-methylphenol mg/Kg wet0.34 1.67 30-13071.61.19

2,4-Dinitrophenol mg/Kg wet0.66 1.67 30-13050.20.836

2,4-Dinitrotoluene mg/Kg wet0.34 1.67 40-14076.51.27

2,6-Dinitrotoluene mg/Kg wet0.34 1.67 40-14080.91.35

Di-n-octylphthalate mg/Kg wet0.34 1.67 40-14092.11.54

1,2-Diphenylhydrazine/Azobenzene mg/Kg wet0.34 1.67 40-1401031.72

Fluoranthene mg/Kg wet0.17 1.67 40-14075.71.26

Fluorene mg/Kg wet0.17 1.67 40-14080.41.34

Hexachlorobenzene mg/Kg wet0.34 1.67 40-14073.31.22

Hexachlorobutadiene mg/Kg wet0.34 1.67 40-14069.31.16

Hexachlorocyclopentadiene mg/Kg wet0.34 1.67 40-14073.51.22

Hexachloroethane mg/Kg wet0.34 1.67 40-14078.81.31

Indeno(1,2,3-cd)pyrene mg/Kg wet0.17 1.67 40-14083.71.40

Isophorone mg/Kg wet0.34 1.67 40-14092.31.54

1-Methylnaphthalene mg/Kg wet0.17 1.67 40-14075.91.26

2-Methylnaphthalene mg/Kg wet0.17 1.67 40-14075.21.25

2-Methylphenol mg/Kg wet0.34 1.67 30-13081.01.35

3/4-Methylphenol mg/Kg wet0.34 1.67 30-13085.81.43

Naphthalene mg/Kg wet0.17 1.67 40-14078.81.31

2-Nitroaniline mg/Kg wet0.34 1.67 40-14091.41.52

3-Nitroaniline mg/Kg wet0.34 1.67 30-14057.5 �0.959

4-Nitroaniline mg/Kg wet0.34 1.67 40-14076.81.28

Nitrobenzene mg/Kg wet0.34 1.67 40-14084.81.41

2-Nitrophenol mg/Kg wet0.34 1.67 30-13073.81.23

4-Nitrophenol mg/Kg wet0.66 1.67 30-13087.31.45

N-Nitrosodimethylamine mg/Kg wet0.34 1.67 40-14083.51.39

N-Nitrosodiphenylamine/Diphenylamine mg/Kg wet0.34 1.67 40-14089.81.50

N-Nitrosodi-n-propylamine mg/Kg wet0.34 1.67 40-14088.11.47

Pentachloronitrobenzene mg/Kg wet0.34 1.67 40-14073.81.23

Pentachlorophenol mg/Kg wet0.34 1.67 30-13059.30.989

Phenanthrene mg/Kg wet0.17 1.67 40-14083.21.39

Phenol mg/Kg wet0.34 1.67 30-13085.21.42

Pyrene mg/Kg wet0.17 1.67 40-14089.71.50

Pyridine mg/Kg wet0.34 1.67 30-14057.6 �0.961

1,2,4,5-Tetrachlorobenzene mg/Kg wet0.34 1.67 40-14073.31.22

1,2,4-Trichlorobenzene mg/Kg wet0.34 1.67 40-14071.41.19

2,4,5-Trichlorophenol mg/Kg wet0.34 1.67 30-13077.91.30

2,4,6-Trichlorophenol mg/Kg wet0.34 1.67 30-13076.41.27
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Semivolatile Organic Compounds by GC/MS - Quality Control

QUALITY CONTROL

Batch B325106 - SW-846 3546

LCS (B325106-BS1) Prepared: 12/07/22  Analyzed: 12/14/22 

mg/Kg wet 6.67 30-130Surrogate: 2-Fluorophenol 93.56.23

mg/Kg wet 6.67 30-130Surrogate: Phenol-d6 93.46.23

mg/Kg wet 3.33 30-130Surrogate: Nitrobenzene-d5 88.42.95

mg/Kg wet 3.33 30-130Surrogate: 2-Fluorobiphenyl 93.73.12

mg/Kg wet 6.67 30-130Surrogate: 2,4,6-Tribromophenol 90.76.05

mg/Kg wet 3.33 30-130Surrogate: p-Terphenyl-d14 1023.40

LCS Dup (B325106-BSD1) Prepared: 12/07/22  Analyzed: 12/14/22 

Acenaphthene mg/Kg wet0.17 1.67 3040-14078.8 0.7831.31

Acenaphthylene mg/Kg wet0.17 1.67 3040-14079.9 0.9811.33

Acetophenone mg/Kg wet0.34 1.67 3040-14079.9 2.181.33

Aniline mg/Kg wet0.34 1.67 50 V-0510-14042.7 9.16 � �0.712

Anthracene mg/Kg wet0.17 1.67 3040-14082.9 1.601.38

Benzidine mg/Kg wet0.66 1.67 30 L-07, V-04, V-0540-14031.0 25.9*0.516

Benzo(a)anthracene mg/Kg wet0.17 1.67 3040-14080.8 0.7401.35

Benzo(a)pyrene mg/Kg wet0.17 1.67 3040-14074.3 0.1351.24

Benzo(b)fluoranthene mg/Kg wet0.17 1.67 3040-14080.9 0.3971.35

Benzo(g,h,i)perylene mg/Kg wet0.17 1.67 3040-14078.5 3.091.31

Benzo(k)fluoranthene mg/Kg wet0.17 1.67 3040-14083.6 0.4771.39

Benzoic Acid mg/Kg wet1.0 1.67 5030-13038.5 2.76 �0.642

Bis(2-chloroethoxy)methane mg/Kg wet0.34 1.67 3040-14086.9 1.201.45

Bis(2-chloroethyl)ether mg/Kg wet0.34 1.67 3040-14086.6 1.921.44

Bis(2-chloroisopropyl)ether mg/Kg wet0.34 1.67 3040-140102 1.221.71

Bis(2-Ethylhexyl)phthalate mg/Kg wet0.34 1.67 30 V-0640-140101 1.571.69

4-Bromophenylphenylether mg/Kg wet0.34 1.67 3040-14076.6 0.9701.28

Butylbenzylphthalate mg/Kg wet0.34 1.67 3040-14095.1 0.9211.58

Carbazole mg/Kg wet0.17 1.67 3040-14080.6 0.3221.34

4-Chloroaniline mg/Kg wet0.66 1.67 3010-14024.8 3.61 �0.414

4-Chloro-3-methylphenol mg/Kg wet0.66 1.67 3030-13081.1 0.3711.35

2-Chloronaphthalene mg/Kg wet0.34 1.67 3040-14071.4 0.7871.19

2-Chlorophenol mg/Kg wet0.34 1.67 3030-13076.3 0.1841.27

4-Chlorophenylphenylether mg/Kg wet0.34 1.67 3040-14076.3 2.151.27

Chrysene mg/Kg wet0.17 1.67 3040-14081.6 1.771.36

Dibenz(a,h)anthracene mg/Kg wet0.17 1.67 3040-14079.3 0.7781.32

Dibenzofuran mg/Kg wet0.34 1.67 3040-14080.1 2.121.33

Di-n-butylphthalate mg/Kg wet0.34 1.67 3040-14088.9 0.2031.48

1,2-Dichlorobenzene mg/Kg wet0.34 1.67 3040-14072.9 0.2471.22

1,3-Dichlorobenzene mg/Kg wet0.34 1.67 3040-14069.5 2.701.16

1,4-Dichlorobenzene mg/Kg wet0.34 1.67 3040-14071.5 0.7241.19

3,3-Dichlorobenzidine mg/Kg wet0.17 1.67 5020-14037.2 0.376 � �0.619

2,4-Dichlorophenol mg/Kg wet0.34 1.67 3030-13075.9 0.3681.27

Diethylphthalate mg/Kg wet0.34 1.67 3040-14083.4 0.1201.39

2,4-Dimethylphenol mg/Kg wet0.34 1.67 3030-13073.6 5.551.23

Dimethylphthalate mg/Kg wet0.34 1.67 3040-14081.5 1.061.36

4,6-Dinitro-2-methylphenol mg/Kg wet0.34 1.67 3030-13071.9 0.4181.20

2,4-Dinitrophenol mg/Kg wet0.66 1.67 3030-13049.6 1.080.827

2,4-Dinitrotoluene mg/Kg wet0.34 1.67 3040-14077.5 1.351.29

2,6-Dinitrotoluene mg/Kg wet0.34 1.67 3040-14081.3 0.4441.36

Di-n-octylphthalate mg/Kg wet0.34 1.67 3040-14090.5 1.751.51

1,2-Diphenylhydrazine/Azobenzene mg/Kg wet0.34 1.67 3040-140106 2.111.76

Fluoranthene mg/Kg wet0.17 1.67 3040-14074.8 1.221.25

Fluorene mg/Kg wet0.17 1.67 3040-14081.5 1.261.36
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Semivolatile Organic Compounds by GC/MS - Quality Control

QUALITY CONTROL

Batch B325106 - SW-846 3546

LCS Dup (B325106-BSD1) Prepared: 12/07/22  Analyzed: 12/14/22 

Hexachlorobenzene mg/Kg wet0.34 1.67 3040-14072.8 0.7391.21

Hexachlorobutadiene mg/Kg wet0.34 1.67 3040-14068.5 1.251.14

Hexachlorocyclopentadiene mg/Kg wet0.34 1.67 3040-14073.2 0.3551.22

Hexachloroethane mg/Kg wet0.34 1.67 3040-14077.5 1.691.29

Indeno(1,2,3-cd)pyrene mg/Kg wet0.17 1.67 3040-14082.4 1.591.37

Isophorone mg/Kg wet0.34 1.67 3040-14091.8 0.5211.53

1-Methylnaphthalene mg/Kg wet0.17 1.67 3040-14076.3 0.5261.27

2-Methylnaphthalene mg/Kg wet0.17 1.67 3040-14076.0 1.061.27

2-Methylphenol mg/Kg wet0.34 1.67 3030-13080.9 0.1481.35

3/4-Methylphenol mg/Kg wet0.34 1.67 3030-13085.3 0.5851.42

Naphthalene mg/Kg wet0.17 1.67 3040-14077.8 1.281.30

2-Nitroaniline mg/Kg wet0.34 1.67 3040-14091.7 0.2841.53

3-Nitroaniline mg/Kg wet0.34 1.67 3030-14056.9 1.15 �0.948

4-Nitroaniline mg/Kg wet0.34 1.67 3040-14076.5 0.4181.27

Nitrobenzene mg/Kg wet0.34 1.67 3040-14084.5 0.4251.41

2-Nitrophenol mg/Kg wet0.34 1.67 3030-13073.7 0.1361.23

4-Nitrophenol mg/Kg wet0.66 1.67 5030-13087.6 0.389 �1.46

N-Nitrosodimethylamine mg/Kg wet0.34 1.67 3040-14082.0 1.741.37

N-Nitrosodiphenylamine/Diphenylamine mg/Kg wet0.34 1.67 3040-14088.4 1.591.47

N-Nitrosodi-n-propylamine mg/Kg wet0.34 1.67 3040-14088.0 0.06821.47

Pentachloronitrobenzene mg/Kg wet0.34 1.67 3040-14071.8 2.691.20

Pentachlorophenol mg/Kg wet0.34 1.67 3030-13058.9 0.7780.981

Phenanthrene mg/Kg wet0.17 1.67 3040-14082.4 0.8941.37

Phenol mg/Kg wet0.34 1.67 3030-13084.0 1.491.40

Pyrene mg/Kg wet0.17 1.67 3040-14089.6 0.1561.49

Pyridine mg/Kg wet0.34 1.67 3030-14056.7 1.71 �0.944

1,2,4,5-Tetrachlorobenzene mg/Kg wet0.34 1.67 3040-14075.2 2.501.25

1,2,4-Trichlorobenzene mg/Kg wet0.34 1.67 3040-14071.2 0.2521.19

2,4,5-Trichlorophenol mg/Kg wet0.34 1.67 3030-13078.3 0.4861.30

2,4,6-Trichlorophenol mg/Kg wet0.34 1.67 3030-13076.2 0.2621.27

mg/Kg wet 6.67 30-130Surrogate: 2-Fluorophenol 90.26.01

mg/Kg wet 6.67 30-130Surrogate: Phenol-d6 91.66.11

mg/Kg wet 3.33 30-130Surrogate: Nitrobenzene-d5 87.12.90

mg/Kg wet 3.33 30-130Surrogate: 2-Fluorobiphenyl 93.13.10

mg/Kg wet 6.67 30-130Surrogate: 2,4,6-Tribromophenol 91.26.08

mg/Kg wet 3.33 30-130Surrogate: p-Terphenyl-d14 1003.33
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Organochloride Pesticides by GC/ECD - Quality Control

QUALITY CONTROL

[TOC_2]Organochloride Pesticides by GC/ECD[TOC]

Batch B325074 - SW-846 3546
[TOC_3]B325074[TOC]

Blank (B325074-BLK1) Prepared: 12/07/22  Analyzed: 12/13/22 

alpha-Chlordane mg/Kg wet0.0050ND

alpha-Chlordane [2C] mg/Kg wet0.0050ND

gamma-Chlordane mg/Kg wet0.0050ND

gamma-Chlordane [2C] mg/Kg wet0.0050ND

Alachlor mg/Kg wet0.020ND

Alachlor [2C] mg/Kg wet0.020ND

Aldrin mg/Kg wet0.0050ND

Aldrin [2C] mg/Kg wet0.0050ND

alpha-BHC mg/Kg wet0.0050ND

alpha-BHC [2C] mg/Kg wet0.0050ND

beta-BHC mg/Kg wet0.0050ND

beta-BHC [2C] mg/Kg wet0.0050ND

delta-BHC mg/Kg wet0.0050ND

delta-BHC [2C] mg/Kg wet0.0050ND

gamma-BHC (Lindane) mg/Kg wet0.0020ND

gamma-BHC (Lindane) [2C] mg/Kg wet0.0020ND

Chlordane mg/Kg wet0.020ND

Chlordane [2C] mg/Kg wet0.020ND

4,4'-DDD mg/Kg wet0.0040ND

4,4'-DDD [2C] mg/Kg wet0.0040ND

4,4'-DDE mg/Kg wet0.0040ND

4,4'-DDE [2C] mg/Kg wet0.0040ND

4,4'-DDT mg/Kg wet0.0040ND

4,4'-DDT [2C] mg/Kg wet0.0040ND

Dieldrin mg/Kg wet0.0040ND

Dieldrin [2C] mg/Kg wet0.0040ND

Endosulfan I mg/Kg wet0.0050ND

Endosulfan I [2C] mg/Kg wet0.0050ND

Endosulfan II mg/Kg wet0.0080ND

Endosulfan II [2C] mg/Kg wet0.0080ND

Endosulfan Sulfate mg/Kg wet0.0080ND

Endosulfan Sulfate [2C] mg/Kg wet0.0080ND

Endrin mg/Kg wet0.0080ND

Endrin [2C] mg/Kg wet0.0080ND

Endrin Aldehyde mg/Kg wet0.0080ND

Endrin Aldehyde [2C] mg/Kg wet0.0080ND

Endrin Ketone mg/Kg wet0.0080ND

Endrin Ketone [2C] mg/Kg wet0.0080ND

Heptachlor mg/Kg wet0.0050ND

Heptachlor [2C] mg/Kg wet0.0050ND

Heptachlor Epoxide mg/Kg wet0.0050ND

Heptachlor Epoxide [2C] mg/Kg wet0.0050ND

Hexachlorobenzene mg/Kg wet0.0060ND

Hexachlorobenzene [2C] mg/Kg wet0.0060ND

Methoxychlor mg/Kg wet0.050ND

Methoxychlor [2C] mg/Kg wet0.050ND

Toxaphene mg/Kg wet0.10ND

Toxaphene [2C] mg/Kg wet0.10ND

mg/Kg wet 0.200 30-150Surrogate: Decachlorobiphenyl 72.70.145

mg/Kg wet 0.200 30-150Surrogate: Decachlorobiphenyl [2C] 92.70.185

mg/Kg wet 0.200 30-150Surrogate: Tetrachloro-m-xylene 84.00.168

mg/Kg wet 0.200 30-150Surrogate: Tetrachloro-m-xylene [2C] 91.00.182
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Organochloride Pesticides by GC/ECD - Quality Control

QUALITY CONTROL

Batch B325074 - SW-846 3546

LCS (B325074-BS1) Prepared: 12/07/22  Analyzed: 12/13/22 

alpha-Chlordane mg/Kg wet0.0050 0.100 40-14081.20.081

alpha-Chlordane [2C] mg/Kg wet0.0050 0.100 40-14079.20.079

gamma-Chlordane mg/Kg wet0.0050 0.100 40-14079.60.080

gamma-Chlordane [2C] mg/Kg wet0.0050 0.100 40-14089.40.089

Alachlor mg/Kg wet0.020 0.100 40-14071.10.071

Alachlor [2C] mg/Kg wet0.020 0.100 40-14074.70.075

Aldrin mg/Kg wet0.0050 0.100 40-14086.80.087

Aldrin [2C] mg/Kg wet0.0050 0.100 40-14090.80.091

alpha-BHC mg/Kg wet0.0050 0.100 40-14082.20.082

alpha-BHC [2C] mg/Kg wet0.0050 0.100 40-14086.30.086

beta-BHC mg/Kg wet0.0050 0.100 40-14079.90.080

beta-BHC [2C] mg/Kg wet0.0050 0.100 40-14083.30.083

delta-BHC mg/Kg wet0.0050 0.100 40-14073.60.074

delta-BHC [2C] mg/Kg wet0.0050 0.100 40-14073.90.074

gamma-BHC (Lindane) mg/Kg wet0.0020 0.100 40-14084.30.084

gamma-BHC (Lindane) [2C] mg/Kg wet0.0020 0.100 V-0640-14092.10.092

4,4'-DDD mg/Kg wet0.0040 0.100 40-14092.90.093

4,4'-DDD [2C] mg/Kg wet0.0040 0.100 40-1401000.10

4,4'-DDE mg/Kg wet0.0040 0.100 40-14089.00.089

4,4'-DDE [2C] mg/Kg wet0.0040 0.100 40-14091.10.091

4,4'-DDT mg/Kg wet0.0040 0.100 40-14090.50.090

4,4'-DDT [2C] mg/Kg wet0.0040 0.100 40-14089.90.090

Dieldrin mg/Kg wet0.0040 0.100 40-14090.30.090

Dieldrin [2C] mg/Kg wet0.0040 0.100 40-14091.30.091

Endosulfan I mg/Kg wet0.0050 0.100 40-14079.80.080

Endosulfan I [2C] mg/Kg wet0.0050 0.100 40-14084.40.084

Endosulfan II mg/Kg wet0.0080 0.100 40-14079.70.080

Endosulfan II [2C] mg/Kg wet0.0080 0.100 40-14082.20.082

Endosulfan Sulfate mg/Kg wet0.0080 0.100 40-14081.80.082

Endosulfan Sulfate [2C] mg/Kg wet0.0080 0.100 40-14083.40.083

Endrin mg/Kg wet0.0080 0.100 40-14088.20.088

Endrin [2C] mg/Kg wet0.0080 0.100 40-14092.00.092

Endrin Aldehyde mg/Kg wet0.0080 0.100 40-14085.50.086

Endrin Aldehyde [2C] mg/Kg wet0.0080 0.100 40-14084.40.084

Endrin Ketone mg/Kg wet0.0080 0.100 40-14079.80.080

Endrin Ketone [2C] mg/Kg wet0.0080 0.100 40-14081.00.081

Heptachlor mg/Kg wet0.0050 0.100 40-14086.90.087

Heptachlor [2C] mg/Kg wet0.0050 0.100 40-14090.50.090

Heptachlor Epoxide mg/Kg wet0.0050 0.100 40-14086.50.086

Heptachlor Epoxide [2C] mg/Kg wet0.0050 0.100 40-14085.70.086

Hexachlorobenzene mg/Kg wet0.0060 0.100 40-14084.10.084

Hexachlorobenzene [2C] mg/Kg wet0.0060 0.100 40-14086.00.086

Methoxychlor mg/Kg wet0.050 0.100 40-14090.60.091

Methoxychlor [2C] mg/Kg wet0.050 0.100 40-14086.90.087

mg/Kg wet 0.200 30-150Surrogate: Decachlorobiphenyl 72.30.145

mg/Kg wet 0.200 30-150Surrogate: Decachlorobiphenyl [2C] 90.10.180

mg/Kg wet 0.200 30-150Surrogate: Tetrachloro-m-xylene 81.60.163

mg/Kg wet 0.200 30-150Surrogate: Tetrachloro-m-xylene [2C] 86.20.172
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Organochloride Pesticides by GC/ECD - Quality Control

QUALITY CONTROL

Batch B325074 - SW-846 3546

LCS Dup (B325074-BSD1) Prepared: 12/07/22  Analyzed: 12/13/22 

alpha-Chlordane mg/Kg wet0.0050 0.100 3040-14093.4 14.10.093

alpha-Chlordane [2C] mg/Kg wet0.0050 0.100 3040-14093.3 16.40.093

gamma-Chlordane mg/Kg wet0.0050 0.100 3040-14091.1 13.50.091

gamma-Chlordane [2C] mg/Kg wet0.0050 0.100 3040-140103 13.90.10

Alachlor mg/Kg wet0.020 0.100 3040-14078.3 9.580.078

Alachlor [2C] mg/Kg wet0.020 0.100 3040-14083.9 11.50.084

Aldrin mg/Kg wet0.0050 0.100 3040-140101 15.00.10

Aldrin [2C] mg/Kg wet0.0050 0.100 3040-140106 15.20.11

alpha-BHC mg/Kg wet0.0050 0.100 3040-14096.0 15.50.096

alpha-BHC [2C] mg/Kg wet0.0050 0.100 3040-140102 16.50.10

beta-BHC mg/Kg wet0.0050 0.100 3040-14089.8 11.70.090

beta-BHC [2C] mg/Kg wet0.0050 0.100 3040-14094.3 12.30.094

delta-BHC mg/Kg wet0.0050 0.100 3040-14088.8 18.70.089

delta-BHC [2C] mg/Kg wet0.0050 0.100 3040-14090.0 19.60.090

gamma-BHC (Lindane) mg/Kg wet0.0020 0.100 3040-14097.4 14.40.097

gamma-BHC (Lindane) [2C] mg/Kg wet0.0020 0.100 30 V-0640-140107 15.10.11

4,4'-DDD mg/Kg wet0.0040 0.100 3040-140106 13.30.11

4,4'-DDD [2C] mg/Kg wet0.0040 0.100 3040-140114 12.70.11

4,4'-DDE mg/Kg wet0.0040 0.100 3040-140102 14.10.10

4,4'-DDE [2C] mg/Kg wet0.0040 0.100 3040-140106 14.90.11

4,4'-DDT mg/Kg wet0.0040 0.100 3040-140103 13.30.10

4,4'-DDT [2C] mg/Kg wet0.0040 0.100 3040-140104 14.70.10

Dieldrin mg/Kg wet0.0040 0.100 3040-140102 12.50.10

Dieldrin [2C] mg/Kg wet0.0040 0.100 3040-140104 12.90.10

Endosulfan I mg/Kg wet0.0050 0.100 3040-14093.5 15.90.094

Endosulfan I [2C] mg/Kg wet0.0050 0.100 3040-14099.4 16.40.099

Endosulfan II mg/Kg wet0.0080 0.100 3040-14090.9 13.10.091

Endosulfan II [2C] mg/Kg wet0.0080 0.100 3040-14094.2 13.50.094

Endosulfan Sulfate mg/Kg wet0.0080 0.100 3040-14092.3 12.10.092

Endosulfan Sulfate [2C] mg/Kg wet0.0080 0.100 3040-14095.0 13.00.095

Endrin mg/Kg wet0.0080 0.100 3040-14099.8 12.30.10

Endrin [2C] mg/Kg wet0.0080 0.100 3040-140104 12.70.10

Endrin Aldehyde mg/Kg wet0.0080 0.100 3040-14097.2 12.80.097

Endrin Aldehyde [2C] mg/Kg wet0.0080 0.100 3040-14094.1 10.80.094

Endrin Ketone mg/Kg wet0.0080 0.100 3040-14089.7 11.70.090

Endrin Ketone [2C] mg/Kg wet0.0080 0.100 3040-14091.4 12.10.091

Heptachlor mg/Kg wet0.0050 0.100 3040-140101 14.80.10

Heptachlor [2C] mg/Kg wet0.0050 0.100 3040-140106 15.50.11

Heptachlor Epoxide mg/Kg wet0.0050 0.100 3040-14098.7 13.20.099

Heptachlor Epoxide [2C] mg/Kg wet0.0050 0.100 3040-14099.1 14.50.099

Hexachlorobenzene mg/Kg wet0.0060 0.100 3040-14095.9 13.10.096

Hexachlorobenzene [2C] mg/Kg wet0.0060 0.100 3040-14098.2 13.30.098

Methoxychlor mg/Kg wet0.050 0.100 3040-140101 10.40.10

Methoxychlor [2C] mg/Kg wet0.050 0.100 3040-14097.4 11.40.097

mg/Kg wet 0.200 30-150Surrogate: Decachlorobiphenyl 81.70.163

mg/Kg wet 0.200 30-150Surrogate: Decachlorobiphenyl [2C] 1030.205

mg/Kg wet 0.200 30-150Surrogate: Tetrachloro-m-xylene 92.00.184

mg/Kg wet 0.200 30-150Surrogate: Tetrachloro-m-xylene [2C] 98.10.196
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Polychlorinated Biphenyls with 3540 Soxhlet Extraction - Quality Control

QUALITY CONTROL

[TOC_2]Polychlorinated Biphenyls with 3540 Soxhlet Extraction[TOC]

Batch B325476 - SW-846 3540C
[TOC_3]B325476[TOC]

Blank (B325476-BLK1) Prepared: 12/12/22  Analyzed: 12/13/22 

Aroclor-1016 mg/Kg wet0.020ND

Aroclor-1016 [2C] mg/Kg wet0.020ND

Aroclor-1221 mg/Kg wet0.020ND

Aroclor-1221 [2C] mg/Kg wet0.020ND

Aroclor-1232 mg/Kg wet0.020ND

Aroclor-1232 [2C] mg/Kg wet0.020ND

Aroclor-1242 mg/Kg wet0.020ND

Aroclor-1242 [2C] mg/Kg wet0.020ND

Aroclor-1248 mg/Kg wet0.020ND

Aroclor-1248 [2C] mg/Kg wet0.020ND

Aroclor-1254 mg/Kg wet0.020ND

Aroclor-1254 [2C] mg/Kg wet0.020ND

Aroclor-1260 mg/Kg wet0.020ND

Aroclor-1260 [2C] mg/Kg wet0.020ND

Aroclor-1262 mg/Kg wet0.020ND

Aroclor-1262 [2C] mg/Kg wet0.020ND

Aroclor-1268 mg/Kg wet0.020ND

Aroclor-1268 [2C] mg/Kg wet0.020ND

mg/Kg wet 0.200 30-150Surrogate: Decachlorobiphenyl 98.10.196

mg/Kg wet 0.200 30-150Surrogate: Decachlorobiphenyl [2C] 91.30.183

mg/Kg wet 0.200 30-150Surrogate: Tetrachloro-m-xylene 92.20.184

mg/Kg wet 0.200 30-150Surrogate: Tetrachloro-m-xylene [2C] 80.90.162

LCS (B325476-BS1) Prepared: 12/12/22  Analyzed: 12/13/22 

Aroclor-1016 mg/Kg wet0.020 0.200 40-14085.50.17

Aroclor-1016 [2C] mg/Kg wet0.020 0.200 40-14083.30.17

Aroclor-1260 mg/Kg wet0.020 0.200 40-14085.30.17

Aroclor-1260 [2C] mg/Kg wet0.020 0.200 40-14081.80.16

mg/Kg wet 0.200 30-150Surrogate: Decachlorobiphenyl 1020.204

mg/Kg wet 0.200 30-150Surrogate: Decachlorobiphenyl [2C] 95.30.191

mg/Kg wet 0.200 30-150Surrogate: Tetrachloro-m-xylene 95.00.190

mg/Kg wet 0.200 30-150Surrogate: Tetrachloro-m-xylene [2C] 84.40.169

LCS Dup (B325476-BSD1) Prepared: 12/12/22  Analyzed: 12/13/22 

Aroclor-1016 mg/Kg wet0.020 0.200 3040-14089.4 4.460.18

Aroclor-1016 [2C] mg/Kg wet0.020 0.200 3040-14085.6 2.770.17

Aroclor-1260 mg/Kg wet0.020 0.200 3040-14086.2 1.070.17

Aroclor-1260 [2C] mg/Kg wet0.020 0.200 3040-14083.9 2.480.17

mg/Kg wet 0.200 30-150Surrogate: Decachlorobiphenyl 1020.205

mg/Kg wet 0.200 30-150Surrogate: Decachlorobiphenyl [2C] 96.20.192

mg/Kg wet 0.200 30-150Surrogate: Tetrachloro-m-xylene 97.80.196

mg/Kg wet 0.200 30-150Surrogate: Tetrachloro-m-xylene [2C] 86.30.173
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Petroleum Hydrocarbons Analyses - Quality Control

QUALITY CONTROL

[TOC_2]Petroleum Hydrocarbons Analyses[TOC]

Batch B325103 - SW-846 3546
[TOC_3]B325103[TOC]

Blank (B325103-BLK1) Prepared: 12/08/22  Analyzed: 12/10/22 

TPH (C9-C36) mg/Kg wet8.3ND

mg/Kg wet 3.33 40-140Surrogate: 2-Fluorobiphenyl 80.12.67

LCS (B325103-BS1) Prepared: 12/08/22  Analyzed: 12/09/22 

TPH (C9-C36) mg/Kg wet8.3 33.3 40-14094.231.4

mg/Kg wet 3.33 40-140Surrogate: 2-Fluorobiphenyl 76.72.56

LCS Dup (B325103-BSD1) Prepared: 12/08/22  Analyzed: 12/09/22 

TPH (C9-C36) mg/Kg wet8.3 33.3 3040-14085.3 9.8628.4

mg/Kg wet 3.33 40-140Surrogate: 2-Fluorobiphenyl 75.92.53

Matrix Spike (B325103-MS1) Prepared: 12/08/22  Analyzed: 12/11/22 Source: 22L1049-01

TPH (C9-C36) mg/Kg dry9.2 36.6 40-14060.031.9 9.94

mg/Kg dry 3.66 40-140Surrogate: 2-Fluorobiphenyl 59.52.18

Matrix Spike Dup (B325103-MSD1) Prepared: 12/08/22  Analyzed: 12/11/22 Source: 22L1049-01

TPH (C9-C36) mg/Kg dry9.2 36.6 3040-14066.9 7.5934.4 9.94

mg/Kg dry 3.66 40-140Surrogate: 2-Fluorobiphenyl 59.62.18
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Metals Analyses (Total) - Quality Control

QUALITY CONTROL

[TOC_2]Metals Analyses (Total)[TOC]

Batch B325161 - SW-846 7470A/7471A
[TOC_3]B325161[TOC]

Blank (B325161-BLK1) Prepared: 12/08/22  Analyzed: 12/14/22 

Mercury mg/Kg wet0.025ND

LCS (B325161-BS1) Prepared: 12/08/22  Analyzed: 12/14/22 

Mercury mg/Kg wet3.7 25.6 67.2-132.812030.8

LCS Dup (B325161-BSD1) Prepared: 12/08/22  Analyzed: 12/14/22 

Mercury mg/Kg wet3.7 25.6 2067.2-132.898.6 19.925.2

Duplicate (B325161-DUP1) Prepared: 12/08/22  Analyzed: 12/14/22 Source: 22L1049-01

Mercury mg/Kg dry0.027 202.800.0441 0.0453

Matrix Spike (B325161-MS1) Prepared: 12/08/22  Analyzed: 12/14/22 Source: 22L1049-01

Mercury mg/Kg dry0.028 0.369 80-12098.50.409 0.0453

Batch B326100 - SW-846 3050B
[TOC_3]B326100[TOC]

Blank (B326100-BLK1) Prepared: 12/08/22  Analyzed: 12/13/22 

Antimony mg/Kg wet1.7ND

Arsenic mg/Kg wet3.3ND

Barium mg/Kg wet1.7ND

Beryllium mg/Kg wet0.17ND

Cadmium mg/Kg wet0.33ND

Chromium mg/Kg wet0.66ND

Nickel mg/Kg wet0.66ND

Selenium mg/Kg wet3.3ND

Silver mg/Kg wet0.33ND

Thallium mg/Kg wet1.7ND

Vanadium mg/Kg wet0.66ND

Blank (B326100-BLK2) Prepared: 12/08/22  Analyzed: 12/15/22 

Lead mg/Kg wet0.50ND

Zinc mg/Kg wet0.66ND

LCS (B326100-BS1) Prepared: 12/08/22  Analyzed: 12/13/22 

Antimony mg/Kg wet5.0 111 0-205.469.176.7

Arsenic mg/Kg wet10 112 82-118.895.8107

Barium mg/Kg wet5.0 154 81.8-118.298.2151

Beryllium mg/Kg wet0.50 121 82.2-118.296.5117

Cadmium mg/Kg wet1.0 196 82.1-118.492.8182

Chromium mg/Kg wet2.0 103 80.8-118.492.295.0

Lead mg/Kg wet1.5 73.2 82.8-117.310174.2

Nickel mg/Kg wet2.0 249 81.9-118.193.7233

Selenium mg/Kg wet10 215 78.1-121.992.9200

Silver mg/Kg wet1.0 78.5 78.9-121.110381.0

Thallium mg/Kg wet5.0 67.7 80.1-120.110671.6

Vanadium mg/Kg wet2.0 177 78-12297.0172

Zinc mg/Kg wet2.0 360 79.7-120.399.7359
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Metals Analyses (Total) - Quality Control

QUALITY CONTROL

Batch B326100 - SW-846 3050B

LCS Dup (B326100-BSD1) Prepared: 12/08/22  Analyzed: 12/13/22 

Antimony mg/Kg wet5.0 111 300-205.467.8 1.8675.3

Arsenic mg/Kg wet10 112 3082-118.891.1 5.11102

Barium mg/Kg wet5.0 154 2081.8-118.294.8 3.52146

Beryllium mg/Kg wet0.50 121 3082.2-118.292.4 4.37112

Cadmium mg/Kg wet1.0 196 2082.1-118.489.6 3.57176

Chromium mg/Kg wet2.0 103 3080.8-118.489.0 3.5591.7

Lead mg/Kg wet1.5 73.2 3082.8-117.398.5 2.9872.1

Nickel mg/Kg wet2.0 249 3081.9-118.189.7 4.37223

Selenium mg/Kg wet10 215 3078.1-121.988.9 4.42191

Silver mg/Kg wet1.0 78.5 3078.9-121.196.7 6.5175.9

Thallium mg/Kg wet5.0 67.7 3080.1-120.1100 5.2967.9

Vanadium mg/Kg wet2.0 177 3078-12293.6 3.58166

Zinc mg/Kg wet2.0 360 3079.7-120.395.3 4.51343

Reference (B326100-SRM1) Prepared: 12/08/22  Analyzed: 12/15/22 

Lead mg/Kg wet0.50 0.499 80-12098.90.494

Page 46 of 82

Table of Contents
La

st
 M

od
ifi

ed
: 0

2/
28

/2
02

4 
at

 1
0:

41
A

M
 E

S
T



39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Conventional Chemistry Parameters by EPA/APHA/SW-846 Methods (Total) - Quality Control

QUALITY CONTROL

[TOC_2]Conventional Chemistry Parameters by EPA/APHA/SW-846 Methods (Total)[TOC]

Batch B325155 - SW-846 9030A
[TOC_3]B325155[TOC]

Blank (B325155-BLK1) Prepared: 12/08/22  Analyzed: 12/10/22 

Reactive Sulfide mg/Kg2.0ND

LCS (B325155-BS1) Prepared: 12/08/22  Analyzed: 12/10/22 

Reactive Sulfide mg/Kg2.0 10.0 75.7-12510010

Batch B325157 - SW-846 9014
[TOC_3]B325157[TOC]

Blank (B325157-BLK1) Prepared: 12/08/22  Analyzed: 12/10/22 

Reactive Cyanide mg/Kg0.40ND

LCS (B325157-BS1) Prepared: 12/08/22  Analyzed: 12/10/22 

Reactive Cyanide mg/Kg0.40 10.0 81.2-11310410

Batch B325245 - % Solids
[TOC_3]B325245[TOC]

Blank (B325245-BLK1) Prepared: 12/08/22  Analyzed: 12/27/22 

% Solids % Wt0.00

Batch B325249 - SW-846 9045C
[TOC_3]B325249[TOC]

LCS (B325249-BS1) Prepared & Analyzed: 12/08/22 

pH pH Units 6.00 90-1101016.04

Duplicate (B325249-DUP1) Prepared & Analyzed: 12/08/22 Source: 22L1049-01

pH pH Units 8.25 H-152.654.4 4.5

Batch B325461 - SM21-23 2510B Modified
[TOC_3]B325461[TOC]

Blank (B325461-BLK1) Prepared & Analyzed: 12/10/22 

Specific conductance µmhos/cm2.0ND

LCS (B325461-BS1) Prepared & Analyzed: 12/10/22 

Specific conductance µmhos/cm 137 90-122103140

Batch B325505 - SW-846 1010A-B
[TOC_3]B325505[TOC]

Blank (B325505-BLK1) Prepared & Analyzed: 12/12/22 

Flashpoint °F> 212 °F
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Conventional Chemistry Parameters by EPA/APHA/SW-846 Methods (Total) - Quality Control

QUALITY CONTROL

Batch B325505 - SW-846 1010A-B

LCS (B325505-BS1) Prepared & Analyzed: 12/12/22 

Flashpoint °F 81.0 98.8-10199.581

LCS Dup (B325505-BSD1) Prepared & Analyzed: 12/12/22 

Flashpoint °F 81.0 598.8-10199.5 0.0081

Batch B326039 - SW-846 9030A
[TOC_3]B326039[TOC]

Blank (B326039-BLK1) Prepared & Analyzed: 12/16/22 

Reactive Sulfide mg/Kg2.0ND

LCS (B326039-BS1) Prepared & Analyzed: 12/16/22 

Reactive Sulfide mg/Kg2.0 10.0 75.7-12511211

Batch B326040 - SW-846 9014
[TOC_3]B326040[TOC]

Blank (B326040-BLK1) Prepared & Analyzed: 12/16/22 

Reactive Cyanide mg/Kg0.40ND

LCS (B326040-BS1) Prepared & Analyzed: 12/16/22 

Reactive Cyanide mg/Kg0.40 10.0 81.2-11394.99.5
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

BREAKDOWN REPORT

Lab Sample ID: S080713-PEM1 12/12/2022Analyzed:

Column Number:  1

Analyte % Breakdown

 5.324,4'-DDT [1]

 7.83Endrin [1]

Column Number:  2

Analyte % Breakdown

 5.354,4'-DDT [2]

 7.24Endrin [2]

BREAKDOWN REPORT

Lab Sample ID: S080713-PEM2 12/13/2022Analyzed:

Column Number:  1

Analyte % Breakdown

 3.714,4'-DDT [1]

 6.87Endrin [1]

Column Number:  2

Analyte % Breakdown

 3.694,4'-DDT [2]

 5.87Endrin [2]

[TOC_1]Pesticides Degradation Report[TOC]
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

IDENTIFICATION SUMMARY

FOR SINGLE COMPONENT ANALYTES LCS

SW-846 8081B

Lab Sample ID: Date(s) Analyzed:B325074-BS1

Instrument ID (1):

GC Column (1): ID: (mm) (mm)ID:GC Column (2):

ECD2A Instrument ID (2): ECD2B

12/13/2022 12/13/2022

ANALYTE CONCENTRATION %RPDCOL RT
RT WINDOW

FROM TO

4,4'-DDD 1 6.924 6.895 6.955 0.093

0.106.9096.8496.8782 7.3

4,4'-DDE 1 6.498 6.468 6.528 0.089

0.0916.4976.4376.4672 2.2

4,4'-DDT 1 7.130 7.100 7.160 0.090

0.0907.1387.0787.1082 1.1

Alachlor 1 5.965 5.935 5.995 0.071

0.0755.7365.6765.7052 5.5

Aldrin 1 5.861 5.831 5.891 0.087

0.0915.7785.7185.7482 4.5

alpha-BHC 1 5.206 5.177 5.237 0.082

0.0865.1475.0875.1162 4.8

alpha-Chlordane 1 6.436 6.406 6.466 0.081

0.0796.3976.3376.3672 2.5

beta-BHC 1 5.442 5.413 5.473 0.080

0.0835.3915.3315.3612 3.7

delta-BHC 1 5.546 5.517 5.577 0.074

0.0745.5575.4975.5272 0.0

Dieldrin 1 6.696 6.667 6.727 0.090

0.0916.5866.5266.5562 1.1

Endosulfan I 1 6.528 6.498 6.558 0.080

0.0846.3976.3376.3672 4.9

Endosulfan II 1 7.023 6.994 7.054 0.080

0.0826.9536.8936.9222 2.5

Endosulfan Sulfate 1 7.671 7.641 7.701 0.082

0.0837.4167.3567.3852 1.2

Endrin 1 6.860 6.830 6.890 0.088

0.0926.7966.7366.7672 4.4

Endrin Aldehyde 1 7.338 7.309 7.369 0.086

0.0847.2057.1457.1742 2.4

Endrin Ketone 1 7.881 7.852 7.912 0.080

[TOC_1]Dual Column RPD Report[TOC]
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

IDENTIFICATION SUMMARY

FOR SINGLE COMPONENT ANALYTES LCS

SW-846 8081B

Lab Sample ID: Date(s) Analyzed:B325074-BS1

Instrument ID (1):

GC Column (1): ID: (mm) (mm)ID:GC Column (2):

ECD2A Instrument ID (2): ECD2B

12/13/2022 12/13/2022

ANALYTE CONCENTRATION %RPDCOL RT
RT WINDOW

FROM TO

0.0817.8147.7547.7832 1.2

gamma-BHC (Lindane) 1 5.388 5.359 5.419 0.084

0.0925.3395.2795.3092 9.1

gamma-Chlordane 1 6.344 6.315 6.375 0.080

0.0896.2676.2076.2372 10.7

Heptachlor 1 5.674 5.644 5.704 0.087

0.0905.5885.5285.5582 3.4

Heptachlor Epoxide 1 6.260 6.230 6.290 0.086

0.0866.1416.0816.1122 1.2

Hexachlorobenzene 1 5.108 5.078 5.138 0.084

0.0865.0685.0085.0382 2.4

Methoxychlor 1 7.512 7.482 7.542 0.091

0.0877.6837.6237.6532 4.5
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

IDENTIFICATION SUMMARY

FOR SINGLE COMPONENT ANALYTES LCS Dup

SW-846 8081B

Lab Sample ID: Date(s) Analyzed:B325074-BSD1

Instrument ID (1):

GC Column (1): ID: (mm) (mm)ID:GC Column (2):

ECD2A Instrument ID (2): ECD2B

12/13/2022 12/13/2022

ANALYTE CONCENTRATION %RPDCOL RT
RT WINDOW

FROM TO

4,4'-DDD 1 6.924 6.895 6.955 0.11

0.116.9096.8496.8782 0.0

4,4'-DDE 1 6.498 6.468 6.528 0.10

0.116.4976.4376.4672 9.5

4,4'-DDT 1 7.130 7.100 7.160 0.10

0.107.1387.0787.1072 0.0

Alachlor 1 5.964 5.935 5.995 0.078

0.0845.7365.6765.7052 7.4

Aldrin 1 5.860 5.831 5.891 0.10

0.115.7785.7185.7482 9.5

alpha-BHC 1 5.206 5.177 5.237 0.096

0.105.1475.0875.1162 4.1

alpha-Chlordane 1 6.436 6.406 6.466 0.093

0.0936.3976.3376.3672 0.0

beta-BHC 1 5.442 5.413 5.473 0.090

0.0945.3915.3315.3612 4.4

delta-BHC 1 5.546 5.517 5.577 0.089

0.0905.5575.4975.5262 1.1

Dieldrin 1 6.696 6.667 6.727 0.10

0.106.5866.5266.5562 0.0

Endosulfan I 1 6.527 6.498 6.558 0.094

0.0996.3976.3376.3672 5.2

Endosulfan II 1 7.024 6.994 7.054 0.091

0.0946.9536.8936.9222 3.2

Endosulfan Sulfate 1 7.670 7.641 7.701 0.092

0.0957.4167.3567.3852 3.2

Endrin 1 6.860 6.830 6.890 0.10

0.106.7966.7366.7662 0.0

Endrin Aldehyde 1 7.337 7.309 7.369 0.097

0.0947.2057.1457.1752 3.1

Endrin Ketone 1 7.881 7.852 7.912 0.090
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

IDENTIFICATION SUMMARY

FOR SINGLE COMPONENT ANALYTES LCS Dup

SW-846 8081B

Lab Sample ID: Date(s) Analyzed:B325074-BSD1

Instrument ID (1):

GC Column (1): ID: (mm) (mm)ID:GC Column (2):

ECD2A Instrument ID (2): ECD2B

12/13/2022 12/13/2022

ANALYTE CONCENTRATION %RPDCOL RT
RT WINDOW

FROM TO

0.0917.8147.7547.7832 1.1

gamma-BHC (Lindane) 1 5.388 5.359 5.419 0.097

0.115.3395.2795.3092 12.6

gamma-Chlordane 1 6.344 6.315 6.375 0.091

0.106.2676.2076.2372 9.4

Heptachlor 1 5.673 5.644 5.704 0.10

0.115.5885.5285.5572 9.5

Heptachlor Epoxide 1 6.260 6.230 6.290 0.099

0.0996.1416.0816.1112 0.0

Hexachlorobenzene 1 5.107 5.078 5.138 0.096

0.0985.0685.0085.0382 2.1

Methoxychlor 1 7.512 7.482 7.542 0.10

0.0977.6837.6237.6522 3.1
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

IDENTIFICATION SUMMARY

FOR SINGLE COMPONENT ANALYTES LCS

SW-846 8082A

Lab Sample ID: Date(s) Analyzed:B325476-BS1

Instrument ID (1):

GC Column (1): ID: (mm) (mm)ID:GC Column (2):

ECD5 Instrument ID (2): ECD5

12/13/2022 12/13/2022

ANALYTE CONCENTRATION %RPDCOL RT
RT WINDOW

FROM TO

Aroclor-1016 1 0.000 -0.030 0.030 0.17

0.170.030-0.0300.0002 0.0

Aroclor-1260 1 0.000 -0.030 0.030 0.17

0.160.030-0.0300.0002 6.1
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

IDENTIFICATION SUMMARY

FOR SINGLE COMPONENT ANALYTES LCS Dup

SW-846 8082A

Lab Sample ID: Date(s) Analyzed:B325476-BSD1

Instrument ID (1):

GC Column (1): ID: (mm) (mm)ID:GC Column (2):

ECD5 Instrument ID (2): ECD5

12/13/2022 12/13/2022

ANALYTE CONCENTRATION %RPDCOL RT
RT WINDOW

FROM TO

Aroclor-1016 1 0.000 -0.030 0.030 0.18

0.170.030-0.0300.0002 5.7

Aroclor-1260 1 0.000 -0.030 0.030 0.17

0.170.030-0.0300.0002 0.0
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

FLAG/QUALIFIER SUMMARY

* QC result is outside of established limits.

� Wide recovery limits established for difficult compound.

� Wide RPD limits established for difficult compound.

# Data exceeded client recommended or regulatory level 

Percent recoveries and relative percent differences (RPDs) are determined by the software using values in the 

calculation which have not been rounded.

No results have been blank subtracted unless specified in the case narrative section.

RL Reporting Limit is at the level of quantitation (LOQ)

DL Detection Limit is the lower limit of detection determined by the MDL study

MCL Maximum Contaminant Level

ND Not Detected

Sampling time not provided on the Chain of Custody.H-15

Laboratory fortified blank/laboratory control sample recovery and duplicate recoveries outside of control limits.  

Data validation is not affected since all results are "not detected" for associated samples in this batch and bias is 

on the high side.

L-02

Either laboratory fortified blank/laboratory control sample or duplicate recovery is outside of control limits, but 

the other is within limits. RPD between the two LFB/LCS results is within method specified criteria.

L-07

Initial calibration did not meet method specifications.  Compound was calibrated using a response factor where 

%RSD is outside of method specified criteria. Reported result is estimated.

V-04

Continuing calibration verification (CCV) did not meet method specifications and was biased on the low side for 

this compound.

V-05

Continuing calibration verification (CCV) did not meet method specifications and was biased on the high side for 

this compound.

V-06

Continuing calibration verification (CCV) did not meet method specifications and was biased on the high side.  

Data validation is not affected since sample result was "not detected" for this compound.

V-20

[TOC_1]Flag/Qualifier Summary[TOC]
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

CertificationsAnalyte

CERTIFICATIONS

Certified Analyses included in this Report

SW-846 1010A-B in Soil

NY,NC,ME,VAFlashpoint

SW-846 1030 in Soil

NY,NH,CT,NC,ME,VAIgnitability

SW-846 6010D in Soil

CT,NH,NY,ME,VA,NCAntimony

CT,NH,NY,ME,VA,NCArsenic

CT,NH,NY,ME,VA,NCBarium

CT,NH,NY,ME,VA,NCBeryllium

CT,NH,NY,ME,VA,NCCadmium

CT,NH,NY,ME,VA,NCChromium

CT,NH,NY,AIHA,ME,VA,NCLead

CT,NH,NY,ME,VA,NCNickel

CT,NH,NY,ME,VA,NCSelenium

CT,NH,NY,ME,VA,NCSilver

CT,NH,NY,ME,VA,NCThallium

CT,NH,NY,ME,VA,NCVanadium

CT,NH,NY,ME,VA,NCZinc

SW-846 6010D in Water

CT,NH,NY,ME,VA,NCAntimony

CT,NH,NY,ME,VA,RI,NCArsenic

CT,NH,NY,ME,VA,NCBarium

CT,NH,NY,ME,VA,NCBeryllium

CT,NH,NY,ME,VA,NCCadmium

CT,NH,NY,ME,VA,NCChromium

CT,NH,NY,ME,VA,NCLead

CT,NH,NY,ME,VA,NCNickel

CT,NH,NY,ME,VA,NCSelenium

CT,NH,NY,ME,VA,NCSilver

CT,NH,NY,VA,NCThallium

CT,NH,NY,ME,VA,NCVanadium

CT,NH,NY,ME,VA,NCZinc

SW-846 7471B in Soil

CT,NH,NY,NC,ME,VAMercury

SW-846 8081B in Soil

NCAlachlor

NCAlachlor [2C]

CT,NH,NY,ME,NC,VAAldrin

CT,NH,NY,ME,NC,VAAldrin [2C]

CT,NH,NY,ME,NC,VAalpha-BHC

CT,NH,NY,ME,NC,VAalpha-BHC [2C]

CT,NH,NY,ME,NC,VAbeta-BHC

CT,NH,NY,ME,NC,VAbeta-BHC [2C]

CT,NH,NY,ME,NC,VAdelta-BHC

CT,NH,NY,ME,NC,VAdelta-BHC [2C]

CT,NH,NY,ME,NC,VAgamma-BHC (Lindane)

[TOC_1]Certifications[TOC]
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

CertificationsAnalyte

CERTIFICATIONS

Certified Analyses included in this Report

SW-846 8081B in Soil

CT,NH,NY,ME,NC,VAgamma-BHC (Lindane) [2C]

CT,NH,NY,ME,NC,VAChlordane

CT,NH,NY,ME,NC,VAChlordane [2C]

CT,NH,NY,ME,NC,VA4,4'-DDD

CT,NH,NY,ME,NC,VA4,4'-DDD [2C]

CT,NH,NY,ME,NC,VA4,4'-DDE

CT,NH,NY,ME,NC,VA4,4'-DDE [2C]

CT,NH,NY,ME,NC,VA4,4'-DDT

CT,NH,NY,ME,NC,VA4,4'-DDT [2C]

CT,NH,NY,ME,NC,VADieldrin

CT,NH,NY,ME,NC,VADieldrin [2C]

CT,NH,NY,ME,NC,VAEndosulfan I

CT,NH,NY,ME,NC,VAEndosulfan I [2C]

CT,NH,NY,ME,NC,VAEndosulfan II

CT,NH,NY,ME,NC,VAEndosulfan II [2C]

CT,NH,NY,ME,NC,VAEndosulfan Sulfate

CT,NH,NY,ME,NC,VAEndosulfan Sulfate [2C]

CT,NH,NY,ME,NC,VAEndrin

CT,NH,NY,ME,NC,VAEndrin [2C]

CT,NH,NY,ME,NC,VAEndrin Aldehyde

CT,NH,NY,ME,NC,VAEndrin Aldehyde [2C]

NCEndrin Ketone

NCEndrin Ketone [2C]

CT,NH,NY,ME,NC,VAHeptachlor

CT,NH,NY,ME,NC,VAHeptachlor [2C]

CT,NH,NY,ME,NC,VAHeptachlor Epoxide

CT,NH,NY,ME,NC,VAHeptachlor Epoxide [2C]

NCHexachlorobenzene

NCHexachlorobenzene [2C]

CT,NH,NY,ME,NC,VAMethoxychlor

CT,NH,NY,ME,NC,VAMethoxychlor [2C]

CT,NH,NY,ME,NC,VAToxaphene

CT,NH,NY,ME,NC,VAToxaphene [2C]

SW-846 8081B in Water

NCAlachlor

NCAlachlor [2C]

CT,NH,NY,ME,NC,VAAldrin

CT,NH,NY,ME,NC,VAAldrin [2C]

CT,NH,NY,ME,NC,VAalpha-BHC

CT,NH,NY,ME,NC,VAalpha-BHC [2C]

CT,NH,NY,ME,NC,VAbeta-BHC

CT,NH,NY,ME,NC,VAbeta-BHC [2C]

CT,NH,NY,ME,NC,VAdelta-BHC

CT,NH,NY,ME,NC,VAdelta-BHC [2C]

CT,NH,NY,ME,NC,VAgamma-BHC (Lindane)

CT,NH,NY,ME,NC,VAgamma-BHC (Lindane) [2C]
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

CertificationsAnalyte

CERTIFICATIONS

Certified Analyses included in this Report

SW-846 8081B in Water

CT,NH,NY,ME,NC,VAChlordane

CT,NH,NY,ME,NC,VAChlordane [2C]

CT,NH,NY,ME,NC,VA4,4'-DDD

CT,NH,NY,ME,NC,VA4,4'-DDD [2C]

CT,NH,NY,ME,NC,VA4,4'-DDE

CT,NH,NY,ME,NC,VA4,4'-DDE [2C]

CT,NH,NY,ME,NC,VA4,4'-DDT

CT,NH,NY,ME,NC,VA4,4'-DDT [2C]

CT,NH,NY,ME,NC,VADieldrin

CT,NH,NY,ME,NC,VADieldrin [2C]

CT,NH,NY,ME,NC,VAEndosulfan I

CT,NH,NY,ME,NC,VAEndosulfan I [2C]

CT,NH,NY,ME,NC,VAEndosulfan II

CT,NH,NY,ME,NC,VAEndosulfan II [2C]

CT,NH,NY,ME,NC,VAEndosulfan Sulfate

CT,NH,NY,ME,NC,VAEndosulfan Sulfate [2C]

CT,NH,NY,ME,NC,VAEndrin

CT,NH,NY,ME,NC,VAEndrin [2C]

CT,NH,NY,ME,NC,VAEndrin Aldehyde

CT,NH,NY,ME,NC,VAEndrin Aldehyde [2C]

NCEndrin Ketone

NCEndrin Ketone [2C]

CT,NH,NY,ME,NC,VAHeptachlor

CT,NH,NY,ME,NC,VAHeptachlor [2C]

CT,NH,NY,ME,NC,VAHeptachlor Epoxide

CT,NH,NY,ME,NC,VAHeptachlor Epoxide [2C]

NCHexachlorobenzene

NCHexachlorobenzene [2C]

CT,NH,NY,ME,NC,VAMethoxychlor

CT,NH,NY,ME,NC,VAMethoxychlor [2C]

CT,NH,NY,ME,NC,VAToxaphene

CT,NH,NY,ME,NC,VAToxaphene [2C]

SW-846 8082A in Soil

CT,NH,NY,ME,NC,VA,PAAroclor-1016

CT,NH,NY,ME,NC,VA,PAAroclor-1016 [2C]

CT,NH,NY,ME,NC,VA,PAAroclor-1221

CT,NH,NY,ME,NC,VA,PAAroclor-1221 [2C]

CT,NH,NY,ME,NC,VA,PAAroclor-1232

CT,NH,NY,ME,NC,VA,PAAroclor-1232 [2C]

CT,NH,NY,ME,NC,VA,PAAroclor-1242

CT,NH,NY,ME,NC,VA,PAAroclor-1242 [2C]

CT,NH,NY,ME,NC,VA,PAAroclor-1248

CT,NH,NY,ME,NC,VA,PAAroclor-1248 [2C]

CT,NH,NY,ME,NC,VA,PAAroclor-1254

CT,NH,NY,ME,NC,VA,PAAroclor-1254 [2C]

CT,NH,NY,ME,NC,VA,PAAroclor-1260
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

CertificationsAnalyte

CERTIFICATIONS

Certified Analyses included in this Report

SW-846 8082A in Soil

CT,NH,NY,ME,NC,VA,PAAroclor-1260 [2C]

NY,NC,VA,PAAroclor-1262

NY,NC,VA,PAAroclor-1262 [2C]

NY,NC,VA,PAAroclor-1268

NY,NC,VA,PAAroclor-1268 [2C]

SW-846 8260D in Soil

CT,NH,NY,ME,VAAcetone

CT,NH,NY,ME,VAAcrylonitrile

CT,NH,NY,ME,VABenzene

NH,NY,ME,VABromobenzene

NH,NY,ME,VABromochloromethane

CT,NH,NY,ME,VABromodichloromethane

CT,NH,NY,ME,VABromoform

CT,NH,NY,ME,VABromomethane

CT,NH,NY,ME,VA2-Butanone (MEK)

NY,MEtert-Butyl Alcohol (TBA)

CT,NH,NY,ME,VAn-Butylbenzene

CT,NH,NY,ME,VAsec-Butylbenzene

CT,NH,NY,ME,VAtert-Butylbenzene

CT,NH,NY,ME,VACarbon Disulfide

CT,NH,NY,ME,VACarbon Tetrachloride

CT,NH,NY,ME,VAChlorobenzene

CT,NH,NY,ME,VAChlorodibromomethane

CT,NH,NY,ME,VAChloroethane

CT,NH,NY,ME,VAChloroform

CT,NH,NY,ME,VAChloromethane

CT,NH,NY,ME,VA2-Chlorotoluene

CT,NH,NY,ME,VA4-Chlorotoluene

NY,ME1,2-Dibromo-3-chloropropane (DBCP)

NH,NY1,2-Dibromoethane (EDB)

NH,NY,ME,VADibromomethane

CT,NH,NY,ME,VA1,2-Dichlorobenzene

CT,NH,NY,ME,VA1,3-Dichlorobenzene

CT,NH,NY,ME,VA1,4-Dichlorobenzene

NY,MEtrans-1,4-Dichloro-2-butene

NH,NY,ME,VADichlorodifluoromethane (Freon 12)

CT,NH,NY,ME,VA1,1-Dichloroethane

CT,NH,NY,ME,VA1,2-Dichloroethane

CT,NH,NY,ME,VA1,1-Dichloroethylene

CT,NH,NY,ME,VAcis-1,2-Dichloroethylene

CT,NH,NY,ME,VAtrans-1,2-Dichloroethylene

CT,NH,NY,ME,VA1,2-Dichloropropane

NH,NY,ME,VA1,3-Dichloropropane

NH,NY,ME,VA2,2-Dichloropropane

NH,NY,ME,VA1,1-Dichloropropene

CT,NH,NY,ME,VAcis-1,3-Dichloropropene
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

CertificationsAnalyte

CERTIFICATIONS

Certified Analyses included in this Report

SW-846 8260D in Soil

CT,NH,NY,ME,VAtrans-1,3-Dichloropropene

MEDiethyl Ether

NY,ME1,4-Dioxane

CT,NH,NY,ME,VAEthylbenzene

NH,NY,ME,VAHexachlorobutadiene

CT,NH,NY,ME,VA2-Hexanone (MBK)

CT,NH,NY,ME,VAIsopropylbenzene (Cumene)

NH,NYp-Isopropyltoluene (p-Cymene)

NY,MEMethyl Acetate

NY,ME,VAMethyl tert-Butyl Ether (MTBE)

NYMethyl Cyclohexane

CT,NH,NY,ME,VAMethylene Chloride

CT,NH,NY,ME,VA4-Methyl-2-pentanone (MIBK)

NH,NY,ME,VANaphthalene

NH,NY,MEn-Propylbenzene

CT,NH,NY,ME,VAStyrene

CT,NH,NY,ME,VA1,1,1,2-Tetrachloroethane

CT,NH,NY,ME,VA1,1,2,2-Tetrachloroethane

CT,NH,NY,ME,VATetrachloroethylene

CT,NH,NY,ME,VAToluene

NY,ME1,2,3-Trichlorobenzene

NH,NY,ME,VA1,2,4-Trichlorobenzene

ME1,3,5-Trichlorobenzene

CT,NH,NY,ME,VA1,1,1-Trichloroethane

CT,NH,NY,ME,VA1,1,2-Trichloroethane

CT,NH,NY,ME,VATrichloroethylene

CT,NH,NY,ME,VATrichlorofluoromethane (Freon 11)

NH,NY,ME,VA1,2,3-Trichloropropane

CT,NH,NY,ME,VA1,2,4-Trimethylbenzene

CT,NH,NY,ME,VA1,3,5-Trimethylbenzene

CT,NH,NY,ME,VAVinyl Chloride

CT,NH,NY,ME,VAm+p Xylene

CT,NH,NY,ME,VAo-Xylene

SW-846 8270E in Soil

CT,NY,NH,ME,NC,VAAcenaphthene

CT,NY,NH,ME,NC,VAAcenaphthylene

NY,NH,ME,NC,VAAcetophenone

NY,NH,ME,NC,VAAniline

CT,NY,NH,ME,NC,VAAnthracene

CT,NY,NH,ME,NC,VABenzidine

CT,NY,NH,ME,NC,VABenzo(a)anthracene

CT,NY,NH,ME,NC,VABenzo(a)pyrene

CT,NY,NH,ME,NC,VABenzo(b)fluoranthene

CT,NY,NH,ME,NC,VABenzo(g,h,i)perylene

CT,NY,NH,ME,NC,VABenzo(k)fluoranthene

NY,NH,ME,NC,VABenzoic Acid
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

CertificationsAnalyte

CERTIFICATIONS

Certified Analyses included in this Report

SW-846 8270E in Soil

CT,NY,NH,ME,NC,VABis(2-chloroethoxy)methane

CT,NY,NH,ME,NC,VABis(2-chloroethyl)ether

CT,NY,NH,ME,NC,VABis(2-chloroisopropyl)ether

CT,NY,NH,ME,NC,VABis(2-Ethylhexyl)phthalate

CT,NY,NH,ME,NC,VA4-Bromophenylphenylether

CT,NY,NH,ME,NC,VAButylbenzylphthalate

NCCarbazole

CT,NY,NH,ME,NC,VA4-Chloroaniline

CT,NY,NH,ME,NC,VA4-Chloro-3-methylphenol

CT,NY,NH,NC,VA2-Chloronaphthalene

CT,NY,NH,ME,NC,VA2-Chlorophenol

CT,NY,NH,ME,NC,VA4-Chlorophenylphenylether

CT,NY,NH,ME,NC,VAChrysene

CT,NY,NH,ME,NC,VADibenz(a,h)anthracene

CT,NY,NH,ME,NC,VADibenzofuran

CT,NY,NH,ME,NC,VADi-n-butylphthalate

NY,NH,ME,NC,VA1,2-Dichlorobenzene

NY,NH,ME,NC,VA1,3-Dichlorobenzene

NY,NH,ME,NC,VA1,4-Dichlorobenzene

CT,NY,NH,ME,NC,VA3,3-Dichlorobenzidine

CT,NY,NH,ME,NC,VA2,4-Dichlorophenol

CT,NY,NH,ME,NC,VADiethylphthalate

CT,NY,NH,ME,NC,VA2,4-Dimethylphenol

CT,NY,NH,ME,NC,VADimethylphthalate

CT,NY,NH,ME,NC,VA4,6-Dinitro-2-methylphenol

CT,NY,NH,ME,NC,VA2,4-Dinitrophenol

CT,NY,NH,ME,NC,VA2,4-Dinitrotoluene

CT,NY,NH,ME,NC,VA2,6-Dinitrotoluene

CT,NY,NH,ME,NC,VADi-n-octylphthalate

NY,NH,ME,NC,VA1,2-Diphenylhydrazine/Azobenzene

CT,NY,NH,ME,NC,VAFluoranthene

NY,NH,ME,NC,VAFluorene

CT,NY,NH,ME,NC,VAHexachlorobenzene

CT,NY,NH,ME,NC,VAHexachlorobutadiene

CT,NY,NH,ME,NC,VAHexachlorocyclopentadiene

CT,NY,NH,ME,NC,VAHexachloroethane

CT,NY,NH,ME,NC,VAIndeno(1,2,3-cd)pyrene

CT,NY,NH,ME,NC,VAIsophorone

NC1-Methylnaphthalene

CT,NY,NH,ME,NC,VA2-Methylnaphthalene

CT,NY,NH,ME,NC,VA2-Methylphenol

CT,NY,NH,ME,NC,VA3/4-Methylphenol

CT,NY,NH,ME,NC,VANaphthalene

CT,NY,NH,ME,NC,VA2-Nitroaniline

CT,NY,NH,ME,NC,VA3-Nitroaniline

CT,NY,NH,ME,NC,VA4-Nitroaniline

CT,NY,NH,ME,NC,VANitrobenzene
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

CertificationsAnalyte

CERTIFICATIONS

Certified Analyses included in this Report

SW-846 8270E in Soil

CT,NY,NH,ME,NC,VA2-Nitrophenol

CT,NY,NH,ME,NC,VA4-Nitrophenol

CT,NY,NH,ME,NC,VAN-Nitrosodimethylamine

CT,NY,NH,ME,NC,VAN-Nitrosodi-n-propylamine

NY,NCPentachloronitrobenzene

CT,NY,NH,ME,NC,VAPentachlorophenol

CT,NY,NH,ME,NC,VAPhenanthrene

CT,NY,NH,ME,NC,VAPhenol

CT,NY,NH,ME,NC,VAPyrene

CT,NY,NH,ME,NC,VAPyridine

NY,NC1,2,4,5-Tetrachlorobenzene

CT,NY,NH,ME,NC,VA1,2,4-Trichlorobenzene

CT,NY,NH,ME,NC,VA2,4,5-Trichlorophenol

CT,NY,NH,ME,NC,VA2,4,6-Trichlorophenol

NC2-Fluorophenol

Con-Test, a Pace Environmental Laboratory, operates under the following certifications and accreditations:

Code Description Number Expires

100033AIHA-LAP, LLC - ISO 17025:2017AIHA 03/1/2024

PH-0165Connecticut Department of Public HealthCT 12/31/2022

10899 NELAPNew York State Department of HealthNY 04/1/2023

2516 NELAPNew Hampshire Environmental LabNH 02/5/2023

LAO00373Rhode Island Department of HealthRI 12/30/2022

652North Carolina Div. of Water QualityNC 12/31/2023

MA00100State of MaineME 06/9/2023

460217Commonwealth of VirginiaVA 12/14/2023

68-05812Commonwealth of Pennsylvania DEPPA 06/30/2023
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CN04242

Monday, December 19, 2022

Sample ID#s:

Attn: Kaitlyn Feliciano
Con-Test
39 Spruce Street
East Longmeadow, MA 01028

SDG ID: GCN04242
Project ID: 22L1049

Sincerely yours,

Laboratory Director

Phyllis Shiller

If you are the client above and have any questions concerning this testing, please do 
not hesitate to contact Phoenix Client Services at ext.200.  The contents of this report 
cannot be discussed with anyone other than the client listed above without their 
written consent.

NELAC - #NY11301
CT Lab Registration #PH-0618
MA Lab Registration #M-CT007
ME Lab Registration #CT-007
NH Lab Registration #213693-A,B

NJ Lab Registration #CT-003
NY Lab Registration #11301
PA Lab Registration #68-03530
RI Lab Registration #63
VT Lab Registration #VT11301

This laboratory is in compliance with the NELAC requirements of procedures used 
except where indicated.

This report contains results for the parameters tested, under the sampling conditions 
described on the Chain Of Custody, as received by the laboratory.  This report is 
incomplete unless all pages indicated in the pagination at the bottom of the page are 
included.

A scanned version of the COC form accompanies the analytical report and is an exact 
duplicate of the original.

All soils, solids and sludges are reported on a dry weight basis unless otherwise noted 
in the sample comments.

587 East Middle Turnpike, P.O. Box 370, Manchester, CT 06040
Telephone (860) 645-1102   Fax (860) 645-0823
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Sample Id Cross Reference
December 19, 2022

587 East Middle Turnpike, P.O.Box 370, Manchester, CT 06045
              Tel. (860) 645-1102            Fax (860) 645-0823

Environmental Laboratories, Inc.

SDG I.D.: GCN04242

Client Id Lab Id Matrix

Project ID: 22L1049

22L1049-01 CN04242 SOIL
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Sample Information Custody Information

Matrix:

Location Code:

Rush Request:

P.O.#:

Collected by:
Received by:

Analyzed by:

SOIL

CON-TEST

48 Hour

12/07/22

SW

see "By" below

Laboratory Data

22L1049-01

Phoenix ID: CN04242

12/14/22 10:49

Parameter Result
RL/
PQL Units Date/Time By Reference

FOR: Attn: Kaitlyn Feliciano
Con-Test
39 Spruce Street
East Longmeadow, MA 01028

Analysis Report
December 19, 2022

Date Time

SDG ID: GCN04242

Client ID:
Project ID: 22L1049

Dilution

587 East Middle Turnpike, P.O.Box 370, Manchester, CT 06045
              Tel. (860) 645-1102            Fax (860) 645-0823

Environmental Laboratories, Inc.

90Percent Solid 12/14/22 AL SW846-%Solid%

CompletedSoil Extraction for Herbicide 12/14/22 J/D SW3546

Chlorinated Herbicides
ND2,4,5-T 0.028 12/15/22 KCA SW8151Amg/kg 2

ND2,4,5-TP (Silvex) 0.028 12/15/22 KCA SW8151Amg/kg 2

ND2,4-D 0.055 12/15/22 KCA SW8151Amg/kg 2

ND2,4-DB 0.28 12/15/22 KCA SW8151Amg/kg 2

NDDalapon 0.028 12/15/22 KCA SW8151Amg/kg 2

NDDicamba 0.028 12/15/22 KCA SW8151Amg/kg 2

NDDichloroprop 0.041 12/15/22 KCA SW8151Amg/kg 2

NDDinoseb 0.028 12/15/22 KCA SW8151Amg/kg 2

NDMCPA 8.3 12/15/22 KCA SW8151Amg/kg 2

NDMCPP 8.3 12/15/22 KCA SW8151Amg/kg 2

QA/QC Surrogates
133% DCAA 12/15/22 KCA 30 - 150 %% 2

105% DCAA (Confirmation) 12/15/22 KCA 30 - 150 %% 2

Ver 1
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22L1049-01
Phoenix I.D.: CN04242

Client ID:
22L1049Project ID:

Parameter Result
RL/
PQL Units Date/Time ByDilution Reference

Comments:

All soils, solids and sludges are reported on a dry weight basis unless otherwise noted in the sample comments.

Phyllis Shiller, Laboratory Director

December 19, 2022

Massachusetts does not offer certification for Soil/Solid matrices.

If you are the client above and have any questions concerning this testing, please do not hesitate to contact Phoenix Client Services at ext.200.  
The contents of this report cannot be discussed with anyone other than the client listed above without their written consent.

Reviewed and Released by: Anil Makol, Project Manager

RL/PQL=Reporting/Practical Quantitation Level  ND=Not Detected   BRL=Below Reporting Level
QA/QC Surrogates: Surrogates are compounds (preceeded with a %) added by the lab to determine analysis efficiency.  Surrogate 
results(%) listed in the report are not "detected" compounds.

Ver 1
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QA/QC Data

Parameter
            Blk
Blank   RL

MS
%

MSD
%

MS
RPD

QA/QC Report
December 19, 2022

587 East Middle Turnpike, P.O.Box 370, Manchester, CT 06045
              Tel. (860) 645-1102            Fax (860) 645-0823

Environmental Laboratories, Inc.

SDG I.D.: GCN04242

LCS
%

LCSD
%

LCS
RPD

%
Rec

Limits

%
RPD
Limits

QA/QC Batch 656115 (ug/Kg), QC Sample No: CN04242 10X (CN04242)

Chlorinated Herbicides - Soil
2,4,5-T 70 82ND 15.853 49 7.8 40 - 140 30130

2,4,5-TP (Silvex) 70 81ND 14.660 57 5.1 40 - 140 30130

2,4-D 76 87ND 13.560 58 3.4 40 - 140 30250

2,4-DB 93 79ND 16.346 40 14.0 40 - 140 302500

Dalapon 55 69ND 22.664 61 4.8 40 - 140 30130

Dicamba 77 91ND 16.782 86 4.8 40 - 140 30130

Dichloroprop 112 114ND 1.871 68 4.3 40 - 140 30130

Dinoseb 130 131ND 0.874 80 7.8 m10 - 110 20130

MCPA 53 55ND 3.760 56 6.9 40 - 140 3038000

MCPP 65 66ND 1.557 57 0.0 40 - 140 3038000

% DCAA (Surrogate Rec) 115 126106 9.1101 96 5.1 30 - 150 30%

% DCAA (Surrogate Rec) (Confirm 97 105101 7.994 92 2.2 30 - 150 30%

MCP 8151 additional criteria: 10% of compounds can be outside of acceptance criteria as long as recovery is at least 10%.

Comment:

m = This parameter is outside laboratory MS/MSD specified recovery limits.

MS - Matrix Spike
Phyllis Shiller, Laboratory Director

If there are any questions regarding this data, please call Phoenix Client Services at extension 200.

December 19, 2022
MS Dup - Matrix Spike Duplicate

RPD - Relative Percent Difference
LCS - Laboratory Control Sample
LCSD - Laboratory Control Sample Duplicate

NC - No Criteria
Intf - Interference
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Sample Criteria Exceedances ReportMonday, December 19, 2022

Acode Phoenix Analyte CriteriaResult RLSampNo
Analysis

UnitsCriteria

GCN04242 - CON-TEST
Criteria: None

RL
Criteria

State: MA

#Type!*** No Data to Display ***

Phoenix Laboratories does not assume responsibility for the data contained in this exceedance report.  It is provided as an additional tool to identify requested criteria exceedences.  All efforts are 
made to ensure the accuracy of the data (obtained from appropriate agencies).  A lack of exceedence information does not necessarily suggest conformance to the criteria.  It is ultimately the site 
professional's responsibility to determine appropriate compliance.
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Analysis Comments
December 19, 2022

587 East Middle Turnpike, P.O.Box 370, Manchester, CT 06045
              Tel. (860) 645-1102            Fax (860) 645-0823

Environmental Laboratories, Inc.

SDG I.D.: GCN04242

The following analysis comments are made regarding exceptions to criteria not already noted in the Analysis Report or 
QA/QC Report:

Herbicide Narration

CN04242AU-ECD2 12/15/22-1:
The following Continuing Calibration compounds did not meet % deviation criteria: 
Samples: CN04242
  Preceding CC D15B022 - MCPA (6) 31%H (15%), MCPP (5) 23%H (15%)
  Succeeding CC D15B036 - MCPA (6) 27%H (15%), MCPP (5) 22%H (15%)
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CN05020

Friday, December 16, 2022

Sample ID#s:

Attn: Kaitlyn Feliciano
Con-Test
39 Spruce Street
East Longmeadow, MA 01028

SDG ID: GCN05020
Project ID: 22L1049

Sincerely yours,

Laboratory Director

Phyllis Shiller

If you are the client above and have any questions concerning this testing, please do 
not hesitate to contact Phoenix Client Services at ext.200.  The contents of this report 
cannot be discussed with anyone other than the client listed above without their 
written consent.

NELAC - #NY11301
CT Lab Registration #PH-0618
MA Lab Registration #M-CT007
ME Lab Registration #CT-007
NH Lab Registration #213693-A,B

NJ Lab Registration #CT-003
NY Lab Registration #11301
PA Lab Registration #68-03530
RI Lab Registration #63
VT Lab Registration #VT11301

This laboratory is in compliance with the NELAC requirements of procedures used 
except where indicated.

This report contains results for the parameters tested, under the sampling conditions 
described on the Chain Of Custody, as received by the laboratory.  This report is 
incomplete unless all pages indicated in the pagination at the bottom of the page are 
included.

A scanned version of the COC form accompanies the analytical report and is an exact 
duplicate of the original.

All soils, solids and sludges are reported on a dry weight basis unless otherwise noted 
in the sample comments.

587 East Middle Turnpike, P.O. Box 370, Manchester, CT 06040
Telephone (860) 645-1102   Fax (860) 645-0823
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SDG Comments
December 16, 2022

587 East Middle Turnpike, P.O.Box 370, Manchester, CT 06045
              Tel. (860) 645-1102            Fax (860) 645-0823

Environmental Laboratories, Inc.

SDG I.D.: GCN05020

Any compound that is not detected above the MDL/LOD is reported as ND on the report and is reported in 
the electronic deliverables (EDD) as <RL or U at the RL per state and EPA guidance.
Compounds that are detected above MDL but below RL are qualified with a J flag.
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Sample Id Cross Reference
December 16, 2022

587 East Middle Turnpike, P.O.Box 370, Manchester, CT 06045
              Tel. (860) 645-1102            Fax (860) 645-0823

Environmental Laboratories, Inc.

SDG I.D.: GCN05020

Client Id Lab Id Matrix

Project ID: 22L1049

22L1049-02 CN05020 SOIL
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Sample Information Custody Information

Matrix:

Location Code:

Rush Request:

P.O.#:

Collected by:
Received by:

Analyzed by:

SOIL

CON-TEST

48 Hour

12/07/22

SW

see "By" below

Laboratory Data

22L1049-02

Phoenix ID: CN05020

12/14/22 16:25

Parameter Result
RL/
PQL Units Date/Time By Reference

FOR: Attn: Kaitlyn Feliciano
Con-Test
39 Spruce Street
East Longmeadow, MA 01028

Analysis Report
December 16, 2022

Date Time

SDG ID: GCN05020

Client ID:
Project ID: 22L1049

LOD/
MDL Dilution

587 East Middle Turnpike, P.O.Box 370, Manchester, CT 06045
              Tel. (860) 645-1102            Fax (860) 645-0823

Environmental Laboratories, Inc.

81Percent Solid 12/14/22 AL SW846-%Solid%

CompletedSoil Extraction for Herbicide 12/14/22 J/D SW3546

Chlorinated Herbicides
ND2,4,5-T 0.03 12/15/22 KCA SW8151Amg/kg0.03 2

ND2,4,5-TP (Silvex) 0.03 12/15/22 KCA SW8151Amg/kg0.03 2

ND2,4-D 0.061 12/15/22 KCA SW8151Amg/kg0.061 2

ND2,4-DB 0.3 12/15/22 KCA SW8151Amg/kg0.3 2

NDDalapon 0.03 12/15/22 KCA SW8151Amg/kg0.03 2

NDDicamba 0.03 12/15/22 KCA SW8151Amg/kg0.03 2

NDDichloroprop 0.046 12/15/22 KCA SW8151Amg/kg0.046 2

NDDinoseb 0.03 12/15/22 KCA SW8151Amg/kg0.03 2

NDMCPA 9.1 12/15/22 KCA SW8151Amg/kg9.1 2

NDMCPP 9.1 12/15/22 KCA SW8151Amg/kg9.1 2

QA/QC Surrogates
122% DCAA 12/15/22 KCA 30 - 150 %% 2

116% DCAA (Confirmation) 12/15/22 KCA 30 - 150 %% 2

Ver 1
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22L1049-02
Phoenix I.D.: CN05020

Client ID:
22L1049Project ID:

Parameter Result
RL/
PQL Units Date/Time By

LOD/
MDL Dilution Reference

Comments:

All soils, solids and sludges are reported on a dry weight basis unless otherwise noted in the sample comments.

Phyllis Shiller, Laboratory Director

December 16, 2022

Massachusetts does not offer certification for Soil/Solid matrices.

If you are the client above and have any questions concerning this testing, please do not hesitate to contact Phoenix Client Services at ext.200.  
The contents of this report cannot be discussed with anyone other than the client listed above without their written consent.

Reviewed and Released by: Anil Makol, Project Manager

RL/PQL=Reporting/Practical Quantitation Level  ND=Not Detected at RL/PQL   BRL=Below Reporting Level   LOD=Limit of 
Detection   MDL=Method Detection Limit1
QA/QC Surrogates: Surrogates are compounds (preceeded with a %) added by the lab to determine analysis efficiency.  Surrogate 
results(%) listed in the report are not "detected" compounds.

Ver 1
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QA/QC Data

Parameter
            Blk
Blank   RL

MS
%

MSD
%

MS
RPD

QA/QC Report
December 16, 2022

587 East Middle Turnpike, P.O.Box 370, Manchester, CT 06045
              Tel. (860) 645-1102            Fax (860) 645-0823

Environmental Laboratories, Inc.

SDG I.D.: GCN05020

LCS
%

LCSD
%

LCS
RPD

%
Rec

Limits

%
RPD
Limits

QA/QC Batch 656115 (ug/Kg), QC Sample No: CN04242 10X (CN05020)

Chlorinated Herbicides - Soil
2,4,5-T 70 82ND 15.853 49 7.8 40 - 140 30130

2,4,5-TP (Silvex) 70 81ND 14.660 57 5.1 40 - 140 30130

2,4-D 76 87ND 13.560 58 3.4 40 - 140 30250

2,4-DB 93 79ND 16.346 40 14.0 40 - 140 302500

Dalapon 55 69ND 22.664 61 4.8 40 - 140 30130

Dicamba 77 91ND 16.782 86 4.8 40 - 140 30130

Dichloroprop 112 114ND 1.871 68 4.3 40 - 140 30130

Dinoseb 130 131ND 0.874 80 7.8 m10 - 110 20130

MCPA 53 55ND 3.760 56 6.9 40 - 140 3038000

MCPP 65 66ND 1.557 57 0.0 40 - 140 3038000

% DCAA (Surrogate Rec) 115 126106 9.1101 96 5.1 30 - 150 30%

% DCAA (Surrogate Rec) (Confirm 97 105101 7.994 92 2.2 30 - 150 30%

MCP 8151 additional criteria: 10% of compounds can be outside of acceptance criteria as long as recovery is at least 10%.

Comment:

m = This parameter is outside laboratory MS/MSD specified recovery limits.

MS - Matrix Spike
Phyllis Shiller, Laboratory Director

If there are any questions regarding this data, please call Phoenix Client Services at extension 200.

December 16, 2022
MS Dup - Matrix Spike Duplicate

RPD - Relative Percent Difference
LCS - Laboratory Control Sample
LCSD - Laboratory Control Sample Duplicate

NC - No Criteria
Intf - Interference
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Sample Criteria Exceedances ReportFriday, December 16, 2022

Acode Phoenix Analyte CriteriaResult RLSampNo
Analysis

UnitsCriteria

GCN05020 - CON-TEST
Criteria: None

RL
Criteria

State: MA

#Type!*** No Data to Display ***

Phoenix Laboratories does not assume responsibility for the data contained in this exceedance report.  It is provided as an additional tool to identify requested criteria exceedences.  All efforts are 
made to ensure the accuracy of the data (obtained from appropriate agencies).  A lack of exceedence information does not necessarily suggest conformance to the criteria.  It is ultimately the site 
professional's responsibility to determine appropriate compliance.
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

December 27, 2022       

Jason Ressler

GZA-Springfield,MA

One Financial Plaza, 1350 Main Street, Suite 1400

Springfield, MA 01103

Project Location: 1515 Granville Rd, Westfield, MA

Client Job Number: 

Project Number: 05.0046609.08

Laboratory Work Order Number: 22L1295

Enclosed are results of analyses for samples as received by the laboratory on December 8, 2022. If you have any questions 

concerning this report, please feel free to contact me.

Sincerely,

Kaitlyn A. Feliciano

Project Manager
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

ANALYTICAL SUMMARY

12/27/2022

GZA-Springfield,MA

One Financial Plaza, 1350 Main Street, Suite 1400

Springfield, MA 01103

ATTN: Jason Ressler

05.0046609.08

22L1295

The results of analyses performed on the following samples submitted to CON-TEST, a Pace Analytical Laboratory, are found in this report.

PROJECT LOCATION:

PURCHASE ORDER NUMBER:

PROJECT NUMBER:

REPORT DATE:

WORK ORDER NUMBER:

FIELD SAMPLE # LAB ID: MATRIX TESTSAMPLE DESCRIPTION SUB LAB

1515 Granville Rd, Westfield, MA

B22-02 (5-15) 22L1295-01 Soil SM 2540G

SM21-23 2510B 

Modified

SW-846 1010A-B

SW-846 6010D

SW-846 7471B

SW-846 8081B

SW-846 8082A

SW-846 8100 Modified

SW-846 8151 MA M-CT007/CT 

PH-0618/NY11301

SW-846 8270E

SW-846 9014

SW-846 9030A

SW-846 9045C

B22-02 (5--9) 22L1295-02 Soil SM 2540G

SW-846 8260D

B22-02 (12-14) 22L1295-03 Soil SM 2540G

SW-846 8260D

[TOC_1]Sample Summary[TOC]
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

CASE NARRATIVE SUMMARY

All reported results are within defined laboratory quality control objectives unless listed below or otherwise qualified in this report.

[TOC_1]Case Narrative[TOC]

La
st

 M
od

ifi
ed

: 0
2/

28
/2

02
4 

at
 1

0:
41

A
M

 E
S

T



39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

SW-846 6010D

Qualifications:

Continuing Calibration Blank (CCB) was greater than the method detection limit but less than the reporting limit.

Analyte & Samples(s) Qualified:

B-08

Nickel

22L1295-01[B22-02 (5-15)]

The reporting limit verification for the AIHA lead program is outside of control limits for this element. Any reported result at or near the 

detection limit may be biased on the high side.
Analyte & Samples(s) Qualified:

M-10

Lead

22L1295-01[B22-02 (5-15)], B325442-SRM1

SW-846 8081B

Qualifications:

Continuing calibration verification (CCV) did not meet method specifications and was biased on the high side for this compound.

Analyte & Samples(s) Qualified:

V-06

gamma-BHC (Lindane) [2C]

B325283-BS1, B325283-BSD1

SW-846 8260D

Qualifications:

Laboratory fortified blank/laboratory control sample recovery and duplicate recoveries outside of control limits.  Data validation is not 

affected since all results are "not detected" for associated samples in this batch and bias is on the high side.
Analyte & Samples(s) Qualified:

L-02

1,2-Dichloroethane

B325369-BS1, B325369-BSD1

Laboratory fortified blank duplicate RPD is outside of control limits.  Reduced precision is anticipated for any reported value for this 

compound.
Analyte & Samples(s) Qualified:

R-05

1,4-Dioxane

22L1295-02[B22-02 (5--9)], 22L1295-03[B22-02 (12-14)], B325369-BLK1, B325369-BS1, B325369-BSD1

Response factor is less than method specified minimum acceptable value.  Reduced precision and accuracy may be associated with reported 

result.
Analyte & Samples(s) Qualified:

V-16

1,4-Dioxane

S080487-CCV1

Continuing calibration verification (CCV) did not meet method specifications and was biased on the high side.  Data validation is not affected 

since sample result was "not detected" for this compound.
Analyte & Samples(s) Qualified:

V-20

1,2-Dichloroethane

B325369-BS1, B325369-BSD1, S080487-CCV1

2-Hexanone (MBK)

B325369-BS1, B325369-BSD1, S080487-CCV1

SW-846 8270E

Qualifications:

Continuing calibration verification (CCV) did not meet method specifications and was biased on the high side for this compound.

Analyte & Samples(s) Qualified:

V-06

Bis(2-Ethylhexyl)phthalate

22L1295-01[B22-02 (5-15)], B325643-BLK1, B325643-BS1, B325643-BSD1, S080774-CCV1
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

SW-846 8100 Modified

TPH (C9-C36) is quantitated against a calibration made with a diesel standard.

The results of analyses reported only relate to samples submitted to Con-Test, a Pace Analytical Laboratory, for testing.

I certify that the analyses listed above, unless specifically listed as subcontracted, if any, were performed under my direction according to the approved methodologies listed 

in this document, and that based upon my inquiry of those individuals immediately responsible for obtaining the information, the material contained in this report is, to the 

best of my knowledge and belief, accurate and complete.

Meghan E. Kelley

Reporting Specialist
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

Date Received:  12/8/2022

Work Order:   22L1295Sample Description:Project Location:  1515 Granville Rd, Westfield, MA

Sample ID:  22L1295-01

Field Sample #:  B22-02 (5-15)

Sample Matrix:  Soil

Sampled:  12/8/2022  00:00

[TOC_2]22L1295-01[TOC]

AnalystAnalyzedDilution Flag/QualRLResultsAnalyte

Date/Time

Units

Date

PreparedMethod

Semivolatile Organic Compounds by GC/MS

ND 0.072 12/15/22 17:53 BGLmg/Kg dry 12/13/22SW-846 8270E1Biphenyl

ND 0.18 12/15/22 17:53 BGLmg/Kg dry 12/13/22SW-846 8270E1Acenaphthene

ND 0.18 12/15/22 17:53 BGLmg/Kg dry 12/13/22SW-846 8270E1Acenaphthylene

ND 0.36 12/15/22 17:53 BGLmg/Kg dry 12/13/22SW-846 8270E1Acetophenone

ND 0.36 12/15/22 17:53 BGLmg/Kg dry 12/13/22SW-846 8270E1Aniline

ND 0.18 12/15/22 17:53 BGLmg/Kg dry 12/13/22SW-846 8270E1Anthracene

ND 0.18 12/15/22 17:53 BGLmg/Kg dry 12/13/22SW-846 8270E1Benzo(a)anthracene

ND 0.18 12/15/22 17:53 BGLmg/Kg dry 12/13/22SW-846 8270E1Benzo(a)pyrene

ND 0.18 12/15/22 17:53 BGLmg/Kg dry 12/13/22SW-846 8270E1Benzo(b)fluoranthene

ND 0.18 12/15/22 17:53 BGLmg/Kg dry 12/13/22SW-846 8270E1Benzo(g,h,i)perylene

ND 0.18 12/15/22 17:53 BGLmg/Kg dry 12/13/22SW-846 8270E1Benzo(k)fluoranthene

ND 0.36 12/15/22 17:53 BGLmg/Kg dry 12/13/22SW-846 8270E1Bis(2-chloroethoxy)methane

ND 0.36 12/15/22 17:53 BGLmg/Kg dry 12/13/22SW-846 8270E1Bis(2-chloroethyl)ether

ND 0.36 12/15/22 17:53 BGLmg/Kg dry 12/13/22SW-846 8270E1Bis(2-chloroisopropyl)ether

ND 0.36 12/15/22 17:53 BGLmg/Kg dry 12/13/22SW-846 8270E1 V-06Bis(2-Ethylhexyl)phthalate

ND 0.36 12/15/22 17:53 BGLmg/Kg dry 12/13/22SW-846 8270E14-Bromophenylphenylether

ND 0.36 12/15/22 17:53 BGLmg/Kg dry 12/13/22SW-846 8270E1Butylbenzylphthalate

ND 0.71 12/15/22 17:53 BGLmg/Kg dry 12/13/22SW-846 8270E14-Chloroaniline

ND 0.36 12/15/22 17:53 BGLmg/Kg dry 12/13/22SW-846 8270E12-Chloronaphthalene

ND 0.36 12/15/22 17:53 BGLmg/Kg dry 12/13/22SW-846 8270E12-Chlorophenol

ND 0.18 12/15/22 17:53 BGLmg/Kg dry 12/13/22SW-846 8270E1Chrysene

ND 0.18 12/15/22 17:53 BGLmg/Kg dry 12/13/22SW-846 8270E1Dibenz(a,h)anthracene

ND 0.36 12/15/22 17:53 BGLmg/Kg dry 12/13/22SW-846 8270E1Dibenzofuran

ND 0.36 12/15/22 17:53 BGLmg/Kg dry 12/13/22SW-846 8270E1Di-n-butylphthalate

ND 0.36 12/15/22 17:53 BGLmg/Kg dry 12/13/22SW-846 8270E11,2-Dichlorobenzene

ND 0.36 12/15/22 17:53 BGLmg/Kg dry 12/13/22SW-846 8270E11,3-Dichlorobenzene

ND 0.36 12/15/22 17:53 BGLmg/Kg dry 12/13/22SW-846 8270E11,4-Dichlorobenzene

ND 0.18 12/15/22 17:53 BGLmg/Kg dry 12/13/22SW-846 8270E13,3-Dichlorobenzidine

ND 0.36 12/15/22 17:53 BGLmg/Kg dry 12/13/22SW-846 8270E12,4-Dichlorophenol

ND 0.36 12/15/22 17:53 BGLmg/Kg dry 12/13/22SW-846 8270E1Diethylphthalate

ND 0.36 12/15/22 17:53 BGLmg/Kg dry 12/13/22SW-846 8270E12,4-Dimethylphenol

ND 0.36 12/15/22 17:53 BGLmg/Kg dry 12/13/22SW-846 8270E1Dimethylphthalate

ND 0.71 12/15/22 17:53 BGLmg/Kg dry 12/13/22SW-846 8270E12,4-Dinitrophenol

ND 0.36 12/15/22 17:53 BGLmg/Kg dry 12/13/22SW-846 8270E12,4-Dinitrotoluene

ND 0.36 12/15/22 17:53 BGLmg/Kg dry 12/13/22SW-846 8270E12,6-Dinitrotoluene

ND 0.36 12/15/22 17:53 BGLmg/Kg dry 12/13/22SW-846 8270E1Di-n-octylphthalate

ND 0.36 12/15/22 17:53 BGLmg/Kg dry 12/13/22SW-846 8270E11,2-Diphenylhydrazine/Azobenzene

ND 0.18 12/15/22 17:53 BGLmg/Kg dry 12/13/22SW-846 8270E1Fluoranthene

ND 0.18 12/15/22 17:53 BGLmg/Kg dry 12/13/22SW-846 8270E1Fluorene

ND 0.36 12/15/22 17:53 BGLmg/Kg dry 12/13/22SW-846 8270E1Hexachlorobenzene

ND 0.36 12/15/22 17:53 BGLmg/Kg dry 12/13/22SW-846 8270E1Hexachlorobutadiene

ND 0.36 12/15/22 17:53 BGLmg/Kg dry 12/13/22SW-846 8270E1Hexachloroethane

ND 0.18 12/15/22 17:53 BGLmg/Kg dry 12/13/22SW-846 8270E1Indeno(1,2,3-cd)pyrene

ND 0.36 12/15/22 17:53 BGLmg/Kg dry 12/13/22SW-846 8270E1Isophorone

[TOC_1]Sample Results[TOC]
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

Date Received:  12/8/2022

Work Order:   22L1295Sample Description:Project Location:  1515 Granville Rd, Westfield, MA

Sample ID:  22L1295-01

Field Sample #:  B22-02 (5-15)

Sample Matrix:  Soil

Sampled:  12/8/2022  00:00

AnalystAnalyzedDilution Flag/QualRLResultsAnalyte

Date/Time

Units

Date

PreparedMethod

Semivolatile Organic Compounds by GC/MS

ND 0.18 12/15/22 17:53 BGLmg/Kg dry 12/13/22SW-846 8270E12-Methylnaphthalene

ND 0.36 12/15/22 17:53 BGLmg/Kg dry 12/13/22SW-846 8270E12-Methylphenol

ND 0.36 12/15/22 17:53 BGLmg/Kg dry 12/13/22SW-846 8270E13/4-Methylphenol

ND 0.18 12/15/22 17:53 BGLmg/Kg dry 12/13/22SW-846 8270E1Naphthalene

ND 0.36 12/15/22 17:53 BGLmg/Kg dry 12/13/22SW-846 8270E1Nitrobenzene

ND 0.36 12/15/22 17:53 BGLmg/Kg dry 12/13/22SW-846 8270E12-Nitrophenol

ND 0.71 12/15/22 17:53 BGLmg/Kg dry 12/13/22SW-846 8270E14-Nitrophenol

ND 0.36 12/15/22 17:53 BGLmg/Kg dry 12/13/22SW-846 8270E1Pentachlorophenol

ND 0.18 12/15/22 17:53 BGLmg/Kg dry 12/13/22SW-846 8270E1Phenanthrene

ND 0.36 12/15/22 17:53 BGLmg/Kg dry 12/13/22SW-846 8270E1Phenol

ND 0.18 12/15/22 17:53 BGLmg/Kg dry 12/13/22SW-846 8270E1Pyrene

ND 0.36 12/15/22 17:53 BGLmg/Kg dry 12/13/22SW-846 8270E1Pyridine

ND 0.36 12/15/22 17:53 BGLmg/Kg dry 12/13/22SW-846 8270E11,2,4-Trichlorobenzene

ND 0.36 12/15/22 17:53 BGLmg/Kg dry 12/13/22SW-846 8270E12,4,5-Trichlorophenol

ND 0.36 12/15/22 17:53 BGLmg/Kg dry 12/13/22SW-846 8270E12,4,6-Trichlorophenol

Surrogates % Recovery Recovery Limits Flag/Qual

2-Fluorophenol 78.8 12/15/22  17:5330-130

Phenol-d6 81.5 12/15/22  17:5330-130

Nitrobenzene-d5 70.2 12/15/22  17:5330-130

2-Fluorobiphenyl 78.4 12/15/22  17:5330-130

2,4,6-Tribromophenol 75.7 12/15/22  17:5330-130

p-Terphenyl-d14 90.3 12/15/22  17:5330-130La
st

 M
od

ifi
ed

: 0
2/

28
/2

02
4 

at
 1

0:
41

A
M

 E
S

T



39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

Date Received:  12/8/2022

Work Order:   22L1295Sample Description:Project Location:  1515 Granville Rd, Westfield, MA

Sample ID:  22L1295-01

Field Sample #:  B22-02 (5-15)

Sample Matrix:  Soil

Sampled:  12/8/2022  00:00

AnalystAnalyzedDilution Flag/QualRLResultsAnalyte

Date/Time

Units

Date

PreparedMethod

Organochloride Pesticides by GC/ECD

ND 0.0054 12/14/22 11:40 TGmg/Kg dry 12/8/22SW-846 8081B1Aldrin [1]

ND 0.0054 12/14/22 11:40 TGmg/Kg dry 12/8/22SW-846 8081B1alpha-BHC [1]

ND 0.0054 12/14/22 11:40 TGmg/Kg dry 12/8/22SW-846 8081B1beta-BHC [1]

ND 0.0054 12/14/22 11:40 TGmg/Kg dry 12/8/22SW-846 8081B1delta-BHC [1]

ND 0.0021 12/14/22 11:40 TGmg/Kg dry 12/8/22SW-846 8081B1gamma-BHC (Lindane) [1]

ND 0.021 12/14/22 11:40 TGmg/Kg dry 12/8/22SW-846 8081B1Chlordane [1]

ND 0.0043 12/14/22 11:40 TGmg/Kg dry 12/8/22SW-846 8081B14,4'-DDD [2]

ND 0.0043 12/14/22 11:40 TGmg/Kg dry 12/8/22SW-846 8081B14,4'-DDE [1]

ND 0.0043 12/14/22 11:40 TGmg/Kg dry 12/8/22SW-846 8081B14,4'-DDT [1]

ND 0.0043 12/14/22 11:40 TGmg/Kg dry 12/8/22SW-846 8081B1Dieldrin [1]

ND 0.0054 12/14/22 11:40 TGmg/Kg dry 12/8/22SW-846 8081B1Endosulfan I [1]

ND 0.0086 12/14/22 11:40 TGmg/Kg dry 12/8/22SW-846 8081B1Endosulfan II [1]

ND 0.0086 12/14/22 11:40 TGmg/Kg dry 12/8/22SW-846 8081B1Endosulfan sulfate [1]

ND 0.0086 12/14/22 11:40 TGmg/Kg dry 12/8/22SW-846 8081B1Endrin [1]

ND 0.0086 12/14/22 11:40 TGmg/Kg dry 12/8/22SW-846 8081B1Endrin ketone [1]

ND 0.0054 12/14/22 11:40 TGmg/Kg dry 12/8/22SW-846 8081B1Heptachlor [1]

ND 0.0054 12/14/22 11:40 TGmg/Kg dry 12/8/22SW-846 8081B1Heptachlor epoxide [1]

ND 0.0064 12/14/22 11:40 TGmg/Kg dry 12/8/22SW-846 8081B1Hexachlorobenzene [1]

ND 0.054 12/14/22 11:40 TGmg/Kg dry 12/8/22SW-846 8081B1Methoxychlor [1]

ND 0.11 12/14/22 11:40 TGmg/Kg dry 12/8/22SW-846 8081B1Toxaphene [1]

Surrogates % Recovery Recovery Limits Flag/Qual

Decachlorobiphenyl [1] 60.3 12/14/22  11:4030-150

Decachlorobiphenyl [2] 76.7 12/14/22  11:4030-150

Tetrachloro-m-xylene [1] 67.9 12/14/22  11:4030-150

Tetrachloro-m-xylene [2] 71.8 12/14/22  11:4030-150
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

Date Received:  12/8/2022

Work Order:   22L1295Sample Description:Project Location:  1515 Granville Rd, Westfield, MA

Sample ID:  22L1295-01

Field Sample #:  B22-02 (5-15)

Sample Matrix:  Soil

Sampled:  12/8/2022  00:00

AnalystAnalyzedDilution Flag/QualRLResultsAnalyte

Date/Time

Units

Date

PreparedMethod

Polychlorinated Biphenyls with 3540 Soxhlet Extraction

ND 0.086 12/13/22 21:19 SFMmg/Kg dry 12/12/22SW-846 8082A4Aroclor-1016 [1]

ND 0.086 12/13/22 21:19 SFMmg/Kg dry 12/12/22SW-846 8082A4Aroclor-1221 [1]

ND 0.086 12/13/22 21:19 SFMmg/Kg dry 12/12/22SW-846 8082A4Aroclor-1232 [1]

ND 0.086 12/13/22 21:19 SFMmg/Kg dry 12/12/22SW-846 8082A4Aroclor-1242 [1]

ND 0.086 12/13/22 21:19 SFMmg/Kg dry 12/12/22SW-846 8082A4Aroclor-1248 [1]

ND 0.086 12/13/22 21:19 SFMmg/Kg dry 12/12/22SW-846 8082A4Aroclor-1254 [1]

ND 0.086 12/13/22 21:19 SFMmg/Kg dry 12/12/22SW-846 8082A4Aroclor-1260 [1]

ND 0.086 12/13/22 21:19 SFMmg/Kg dry 12/12/22SW-846 8082A4Aroclor-1262 [1]

ND 0.086 12/13/22 21:19 SFMmg/Kg dry 12/12/22SW-846 8082A4Aroclor-1268 [1]

Surrogates % Recovery Recovery Limits Flag/Qual

Decachlorobiphenyl [1] 87.5 12/13/22  21:1930-150

Decachlorobiphenyl [2] 80.2 12/13/22  21:1930-150

Tetrachloro-m-xylene [1] 87.5 12/13/22  21:1930-150

Tetrachloro-m-xylene [2] 76.8 12/13/22  21:1930-150
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

Date Received:  12/8/2022

Work Order:   22L1295Sample Description:Project Location:  1515 Granville Rd, Westfield, MA

Sample ID:  22L1295-01

Field Sample #:  B22-02 (5-15)

Sample Matrix:  Soil

Sampled:  12/8/2022  00:00

AnalystAnalyzedDilution Flag/QualRLResultsAnalyte

Date/Time

Units

Date

PreparedMethod

Petroleum Hydrocarbons Analyses

30 8.9 12/12/22  0:20 GJBmg/Kg dry 12/9/22SW-846 8100 Modified1TPH (C9-C36)

Surrogates % Recovery Recovery Limits Flag/Qual

2-Fluorobiphenyl 60.8 12/12/22   0:2040-140
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

Date Received:  12/8/2022

Work Order:   22L1295Sample Description:Project Location:  1515 Granville Rd, Westfield, MA

Sample ID:  22L1295-01

Field Sample #:  B22-02 (5-15)

Sample Matrix:  Soil

Sampled:  12/8/2022  00:00

AnalystAnalyzedDilution Flag/QualRLResultsAnalyte

Date/Time

Units

Date

PreparedMethod

Metals Analyses (Total)

ND 1.8 12/10/22 21:24 ATPmg/Kg dry 12/10/22SW-846 6010D1Antimony

ND 3.6 12/10/22 21:24 ATPmg/Kg dry 12/10/22SW-846 6010D1Arsenic

51 1.8 12/10/22 21:24 ATPmg/Kg dry 12/10/22SW-846 6010D1Barium

0.38 0.18 12/14/22 15:15 NCmg/Kg dry 12/10/22SW-846 6010D1Beryllium

ND 0.36 12/10/22 21:24 ATPmg/Kg dry 12/10/22SW-846 6010D1Cadmium

13 0.71 12/10/22 21:24 ATPmg/Kg dry 12/10/22SW-846 6010D1Chromium

6.9 0.53 12/10/22 21:24 ATPmg/Kg dry 12/10/22SW-846 6010D1 M-10Lead

ND 0.027 12/14/22 12:08 AAJmg/Kg dry 12/13/22SW-846 7471B1Mercury

15 0.71 12/10/22 21:24 ATPmg/Kg dry 12/10/22SW-846 6010D1 B-08Nickel

ND 3.6 12/14/22 15:15 MJHmg/Kg dry 12/10/22SW-846 6010D1Selenium

ND 0.36 12/19/22 13:44 ATPmg/Kg dry 12/10/22SW-846 6010D1Silver

ND 1.8 12/10/22 21:24 ATPmg/Kg dry 12/10/22SW-846 6010D1Thallium

17 0.71 12/10/22 21:24 ATPmg/Kg dry 12/10/22SW-846 6010D1Vanadium

29 0.71 12/10/22 21:24 ATPmg/Kg dry 12/10/22SW-846 6010D1Zinc
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

Date Received:  12/8/2022

Work Order:   22L1295Sample Description:Project Location:  1515 Granville Rd, Westfield, MA

Sample ID:  22L1295-01

Field Sample #:  B22-02 (5-15)

Sample Matrix:  Soil

Sampled:  12/8/2022  00:00

AnalystAnalyzedDilution Flag/QualRLResultsAnalyte

Date/Time

Units

Date

PreparedMethod

Conventional Chemistry Parameters by EPA/APHA/SW-846 Methods (Total)

93.4 12/9/22 15:32 AMZ% Wt 12/9/22SM 2540G1% Solids

> 212 °F 12/15/22 14:40 DET°F 12/14/22SW-846 1010A-B1Flashpoint

6.2 12/8/22 21:20 JECpH Units 12/8/22SW-846 9045C1pH @21.6°C

ND 3.9 12/16/22 12:55 DRAmg/Kg 12/16/22SW-846 90141Reactive Cyanide

ND 20 12/16/22 12:45 DRAmg/Kg 12/16/22SW-846 9030A1Reactive Sulfide

1300 2.0 12/17/22 16:37 DRAµmhos/cm 12/17/22SM21-23 2510B 

Modified

1Specific conductance @22.9°C
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

Date Received:  12/8/2022

Work Order:   22L1295Sample Description:Project Location:  1515 Granville Rd, Westfield, MA

Sample ID:  22L1295-01

Field Sample #:  B22-02 (5-15)

Sample Matrix:  Soil

Sampled:  12/8/2022  00:00

AnalystAnalyzedDilution Flag/QualRLResultsAnalyte

Date/Time

Units

Date

PreparedMethod

SW8151A

ND 0.026 12/20/22 21:30 PELmg/kg 12/19/22SW8151A22,4,5-T

ND 0.026 12/20/22 21:30 PELmg/kg 12/19/22SW8151A22,4,5-TP (Silvex)

ND 0.052 12/20/22 21:30 PELmg/kg 12/19/22SW8151A22,4-D

ND 0.026 12/20/22 21:30 PELmg/kg 12/19/22SW8151A22,4-DB

ND 0.026 12/20/22 21:30 PELmg/kg 12/19/22SW8151A2Dalapon

ND 0.026 12/20/22 21:30 PELmg/kg 12/19/22SW8151A2Dicamba

ND 0.039 12/20/22 21:30 PELmg/kg 12/19/22SW8151A2Dichloroprop

ND 0.026 12/20/22 21:30 PELmg/kg 12/19/22SW8151A2Dinoseb

ND 3.1 12/20/22 21:30 PELmg/kg 12/19/22SW8151A2MCPA

ND 3.1 12/20/22 21:30 PELmg/kg 12/19/22SW8151A2MCPP
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

Date Received:  12/8/2022

Work Order:   22L1295Sample Description:Project Location:  1515 Granville Rd, Westfield, MA

Sample ID:  22L1295-02

Field Sample #:  B22-02 (5--9)

Sample Matrix:  Soil

Sampled:  12/8/2022  14:00

[TOC_2]22L1295-02[TOC]

AnalystAnalyzedDilution Flag/QualRLResultsAnalyte

Date/Time

Units

Date

PreparedMethod

Volatile Organic Compounds by GC/MS

ND 0.12 12/9/22 11:27 MFFmg/Kg dry 12/9/22SW-846 8260D1Acetone

ND 0.0012 12/9/22 11:27 MFFmg/Kg dry 12/9/22SW-846 8260D1tert-Amyl Methyl Ether (TAME)

ND 0.0025 12/9/22 11:27 MFFmg/Kg dry 12/9/22SW-846 8260D1Benzene

ND 0.0025 12/9/22 11:27 MFFmg/Kg dry 12/9/22SW-846 8260D1Bromobenzene

ND 0.0025 12/9/22 11:27 MFFmg/Kg dry 12/9/22SW-846 8260D1Bromochloromethane

ND 0.0025 12/9/22 11:27 MFFmg/Kg dry 12/9/22SW-846 8260D1Bromodichloromethane

ND 0.0025 12/9/22 11:27 MFFmg/Kg dry 12/9/22SW-846 8260D1Bromoform

ND 0.012 12/9/22 11:27 MFFmg/Kg dry 12/9/22SW-846 8260D1Bromomethane

ND 0.049 12/9/22 11:27 MFFmg/Kg dry 12/9/22SW-846 8260D12-Butanone (MEK)

ND 0.0025 12/9/22 11:27 MFFmg/Kg dry 12/9/22SW-846 8260D1n-Butylbenzene

ND 0.0025 12/9/22 11:27 MFFmg/Kg dry 12/9/22SW-846 8260D1sec-Butylbenzene

ND 0.0025 12/9/22 11:27 MFFmg/Kg dry 12/9/22SW-846 8260D1tert-Butylbenzene

ND 0.0012 12/9/22 11:27 MFFmg/Kg dry 12/9/22SW-846 8260D1tert-Butyl Ethyl Ether (TBEE)

ND 0.012 12/9/22 11:27 MFFmg/Kg dry 12/9/22SW-846 8260D1Carbon Disulfide

ND 0.0025 12/9/22 11:27 MFFmg/Kg dry 12/9/22SW-846 8260D1Carbon Tetrachloride

ND 0.0025 12/9/22 11:27 MFFmg/Kg dry 12/9/22SW-846 8260D1Chlorobenzene

ND 0.0012 12/9/22 11:27 MFFmg/Kg dry 12/9/22SW-846 8260D1Chlorodibromomethane

ND 0.025 12/9/22 11:27 MFFmg/Kg dry 12/9/22SW-846 8260D1Chloroethane

ND 0.0049 12/9/22 11:27 MFFmg/Kg dry 12/9/22SW-846 8260D1Chloroform

ND 0.012 12/9/22 11:27 MFFmg/Kg dry 12/9/22SW-846 8260D1Chloromethane

ND 0.0025 12/9/22 11:27 MFFmg/Kg dry 12/9/22SW-846 8260D12-Chlorotoluene

ND 0.0025 12/9/22 11:27 MFFmg/Kg dry 12/9/22SW-846 8260D14-Chlorotoluene

ND 0.0049 12/9/22 11:27 MFFmg/Kg dry 12/9/22SW-846 8260D11,2-Dibromo-3-chloropropane (DBCP)

ND 0.0012 12/9/22 11:27 MFFmg/Kg dry 12/9/22SW-846 8260D11,2-Dibromoethane (EDB)

ND 0.0025 12/9/22 11:27 MFFmg/Kg dry 12/9/22SW-846 8260D1Dibromomethane

ND 0.0025 12/9/22 11:27 MFFmg/Kg dry 12/9/22SW-846 8260D11,2-Dichlorobenzene

ND 0.0025 12/9/22 11:27 MFFmg/Kg dry 12/9/22SW-846 8260D11,3-Dichlorobenzene

ND 0.0025 12/9/22 11:27 MFFmg/Kg dry 12/9/22SW-846 8260D11,4-Dichlorobenzene

ND 0.025 12/9/22 11:27 MFFmg/Kg dry 12/9/22SW-846 8260D1Dichlorodifluoromethane (Freon 12)

ND 0.0025 12/9/22 11:27 MFFmg/Kg dry 12/9/22SW-846 8260D11,1-Dichloroethane

ND 0.0025 12/9/22 11:27 MFFmg/Kg dry 12/9/22SW-846 8260D11,2-Dichloroethane

ND 0.0049 12/9/22 11:27 MFFmg/Kg dry 12/9/22SW-846 8260D11,1-Dichloroethylene

ND 0.0025 12/9/22 11:27 MFFmg/Kg dry 12/9/22SW-846 8260D1cis-1,2-Dichloroethylene

ND 0.0025 12/9/22 11:27 MFFmg/Kg dry 12/9/22SW-846 8260D1trans-1,2-Dichloroethylene

ND 0.0025 12/9/22 11:27 MFFmg/Kg dry 12/9/22SW-846 8260D11,2-Dichloropropane

ND 0.0012 12/9/22 11:27 MFFmg/Kg dry 12/9/22SW-846 8260D11,3-Dichloropropane

ND 0.0025 12/9/22 11:27 MFFmg/Kg dry 12/9/22SW-846 8260D12,2-Dichloropropane

ND 0.0025 12/9/22 11:27 MFFmg/Kg dry 12/9/22SW-846 8260D11,1-Dichloropropene

ND 0.0012 12/9/22 11:27 MFFmg/Kg dry 12/9/22SW-846 8260D1cis-1,3-Dichloropropene

ND 0.0012 12/9/22 11:27 MFFmg/Kg dry 12/9/22SW-846 8260D1trans-1,3-Dichloropropene

ND 0.025 12/9/22 11:27 MFFmg/Kg dry 12/9/22SW-846 8260D1Diethyl Ether

ND 0.0012 12/9/22 11:27 MFFmg/Kg dry 12/9/22SW-846 8260D1Diisopropyl Ether (DIPE)

ND 0.12 12/9/22 11:27 MFFmg/Kg dry 12/9/22SW-846 8260D1 R-051,4-Dioxane

ND 0.0025 12/9/22 11:27 MFFmg/Kg dry 12/9/22SW-846 8260D1Ethylbenzene
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

Date Received:  12/8/2022

Work Order:   22L1295Sample Description:Project Location:  1515 Granville Rd, Westfield, MA

Sample ID:  22L1295-02

Field Sample #:  B22-02 (5--9)

Sample Matrix:  Soil

Sampled:  12/8/2022  14:00

AnalystAnalyzedDilution Flag/QualRLResultsAnalyte

Date/Time

Units

Date

PreparedMethod

Volatile Organic Compounds by GC/MS

ND 0.0025 12/9/22 11:27 MFFmg/Kg dry 12/9/22SW-846 8260D1Hexachlorobutadiene

ND 0.025 12/9/22 11:27 MFFmg/Kg dry 12/9/22SW-846 8260D12-Hexanone (MBK)

ND 0.0025 12/9/22 11:27 MFFmg/Kg dry 12/9/22SW-846 8260D1Isopropylbenzene (Cumene)

ND 0.0025 12/9/22 11:27 MFFmg/Kg dry 12/9/22SW-846 8260D1p-Isopropyltoluene (p-Cymene)

ND 0.0049 12/9/22 11:27 MFFmg/Kg dry 12/9/22SW-846 8260D1Methyl tert-Butyl Ether (MTBE)

ND 0.025 12/9/22 11:27 MFFmg/Kg dry 12/9/22SW-846 8260D1Methylene Chloride

ND 0.025 12/9/22 11:27 MFFmg/Kg dry 12/9/22SW-846 8260D14-Methyl-2-pentanone (MIBK)

ND 0.0049 12/9/22 11:27 MFFmg/Kg dry 12/9/22SW-846 8260D1Naphthalene

ND 0.0025 12/9/22 11:27 MFFmg/Kg dry 12/9/22SW-846 8260D1n-Propylbenzene

ND 0.0025 12/9/22 11:27 MFFmg/Kg dry 12/9/22SW-846 8260D1Styrene

ND 0.0025 12/9/22 11:27 MFFmg/Kg dry 12/9/22SW-846 8260D11,1,1,2-Tetrachloroethane

ND 0.0012 12/9/22 11:27 MFFmg/Kg dry 12/9/22SW-846 8260D11,1,2,2-Tetrachloroethane

ND 0.0025 12/9/22 11:27 MFFmg/Kg dry 12/9/22SW-846 8260D1Tetrachloroethylene

ND 0.012 12/9/22 11:27 MFFmg/Kg dry 12/9/22SW-846 8260D1Tetrahydrofuran

ND 0.0025 12/9/22 11:27 MFFmg/Kg dry 12/9/22SW-846 8260D1Toluene

ND 0.0025 12/9/22 11:27 MFFmg/Kg dry 12/9/22SW-846 8260D11,2,3-Trichlorobenzene

ND 0.0025 12/9/22 11:27 MFFmg/Kg dry 12/9/22SW-846 8260D11,2,4-Trichlorobenzene

ND 0.0025 12/9/22 11:27 MFFmg/Kg dry 12/9/22SW-846 8260D11,1,1-Trichloroethane

ND 0.0025 12/9/22 11:27 MFFmg/Kg dry 12/9/22SW-846 8260D11,1,2-Trichloroethane

ND 0.0025 12/9/22 11:27 MFFmg/Kg dry 12/9/22SW-846 8260D1Trichloroethylene

ND 0.012 12/9/22 11:27 MFFmg/Kg dry 12/9/22SW-846 8260D1Trichlorofluoromethane (Freon 11)

ND 0.0025 12/9/22 11:27 MFFmg/Kg dry 12/9/22SW-846 8260D11,2,3-Trichloropropane

ND 0.0025 12/9/22 11:27 MFFmg/Kg dry 12/9/22SW-846 8260D11,2,4-Trimethylbenzene

ND 0.0025 12/9/22 11:27 MFFmg/Kg dry 12/9/22SW-846 8260D11,3,5-Trimethylbenzene

ND 0.012 12/9/22 11:27 MFFmg/Kg dry 12/9/22SW-846 8260D1Vinyl Chloride

ND 0.0049 12/9/22 11:27 MFFmg/Kg dry 12/9/22SW-846 8260D1m+p Xylene

ND 0.0025 12/9/22 11:27 MFFmg/Kg dry 12/9/22SW-846 8260D1o-Xylene

Surrogates % Recovery Recovery Limits Flag/Qual

1,2-Dichloroethane-d4 118 12/9/22  11:2770-130

Toluene-d8 98.1 12/9/22  11:2770-130

4-Bromofluorobenzene 99.8 12/9/22  11:2770-130

La
st

 M
od

ifi
ed

: 0
2/

28
/2

02
4 

at
 1

0:
41

A
M

 E
S

T



39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

Date Received:  12/8/2022

Work Order:   22L1295Sample Description:Project Location:  1515 Granville Rd, Westfield, MA

Sample ID:  22L1295-02

Field Sample #:  B22-02 (5--9)

Sample Matrix:  Soil

Sampled:  12/8/2022  14:00

AnalystAnalyzedDilution Flag/QualRLResultsAnalyte

Date/Time

Units

Date

PreparedMethod

Conventional Chemistry Parameters by EPA/APHA/SW-846 Methods (Total)

93.4 12/9/22 15:32 WDC% Wt 12/9/22SM 2540G1% Solids
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

Date Received:  12/8/2022

Work Order:   22L1295Sample Description:Project Location:  1515 Granville Rd, Westfield, MA

Sample ID:  22L1295-03

Field Sample #:  B22-02 (12-14)

Sample Matrix:  Soil

Sampled:  12/8/2022  15:10

[TOC_2]22L1295-03[TOC]

AnalystAnalyzedDilution Flag/QualRLResultsAnalyte

Date/Time

Units

Date

PreparedMethod

Volatile Organic Compounds by GC/MS

ND 0.13 12/9/22 12:17 MFFmg/Kg dry 12/9/22SW-846 8260D1Acetone

ND 0.0013 12/9/22 12:17 MFFmg/Kg dry 12/9/22SW-846 8260D1tert-Amyl Methyl Ether (TAME)

ND 0.0026 12/9/22 12:17 MFFmg/Kg dry 12/9/22SW-846 8260D1Benzene

ND 0.0026 12/9/22 12:17 MFFmg/Kg dry 12/9/22SW-846 8260D1Bromobenzene

ND 0.0026 12/9/22 12:17 MFFmg/Kg dry 12/9/22SW-846 8260D1Bromochloromethane

ND 0.0026 12/9/22 12:17 MFFmg/Kg dry 12/9/22SW-846 8260D1Bromodichloromethane

ND 0.0026 12/9/22 12:17 MFFmg/Kg dry 12/9/22SW-846 8260D1Bromoform

ND 0.013 12/9/22 12:17 MFFmg/Kg dry 12/9/22SW-846 8260D1Bromomethane

ND 0.051 12/9/22 12:17 MFFmg/Kg dry 12/9/22SW-846 8260D12-Butanone (MEK)

ND 0.0026 12/9/22 12:17 MFFmg/Kg dry 12/9/22SW-846 8260D1n-Butylbenzene

ND 0.0026 12/9/22 12:17 MFFmg/Kg dry 12/9/22SW-846 8260D1sec-Butylbenzene

ND 0.0026 12/9/22 12:17 MFFmg/Kg dry 12/9/22SW-846 8260D1tert-Butylbenzene

ND 0.0013 12/9/22 12:17 MFFmg/Kg dry 12/9/22SW-846 8260D1tert-Butyl Ethyl Ether (TBEE)

ND 0.013 12/9/22 12:17 MFFmg/Kg dry 12/9/22SW-846 8260D1Carbon Disulfide

ND 0.0026 12/9/22 12:17 MFFmg/Kg dry 12/9/22SW-846 8260D1Carbon Tetrachloride

ND 0.0026 12/9/22 12:17 MFFmg/Kg dry 12/9/22SW-846 8260D1Chlorobenzene

ND 0.0013 12/9/22 12:17 MFFmg/Kg dry 12/9/22SW-846 8260D1Chlorodibromomethane

ND 0.026 12/9/22 12:17 MFFmg/Kg dry 12/9/22SW-846 8260D1Chloroethane

ND 0.0051 12/9/22 12:17 MFFmg/Kg dry 12/9/22SW-846 8260D1Chloroform

ND 0.013 12/9/22 12:17 MFFmg/Kg dry 12/9/22SW-846 8260D1Chloromethane

ND 0.0026 12/9/22 12:17 MFFmg/Kg dry 12/9/22SW-846 8260D12-Chlorotoluene

ND 0.0026 12/9/22 12:17 MFFmg/Kg dry 12/9/22SW-846 8260D14-Chlorotoluene

ND 0.0051 12/9/22 12:17 MFFmg/Kg dry 12/9/22SW-846 8260D11,2-Dibromo-3-chloropropane (DBCP)

ND 0.0013 12/9/22 12:17 MFFmg/Kg dry 12/9/22SW-846 8260D11,2-Dibromoethane (EDB)

ND 0.0026 12/9/22 12:17 MFFmg/Kg dry 12/9/22SW-846 8260D1Dibromomethane

ND 0.0026 12/9/22 12:17 MFFmg/Kg dry 12/9/22SW-846 8260D11,2-Dichlorobenzene

ND 0.0026 12/9/22 12:17 MFFmg/Kg dry 12/9/22SW-846 8260D11,3-Dichlorobenzene

ND 0.0026 12/9/22 12:17 MFFmg/Kg dry 12/9/22SW-846 8260D11,4-Dichlorobenzene

ND 0.026 12/9/22 12:17 MFFmg/Kg dry 12/9/22SW-846 8260D1Dichlorodifluoromethane (Freon 12)

ND 0.0026 12/9/22 12:17 MFFmg/Kg dry 12/9/22SW-846 8260D11,1-Dichloroethane

ND 0.0026 12/9/22 12:17 MFFmg/Kg dry 12/9/22SW-846 8260D11,2-Dichloroethane

ND 0.0051 12/9/22 12:17 MFFmg/Kg dry 12/9/22SW-846 8260D11,1-Dichloroethylene

ND 0.0026 12/9/22 12:17 MFFmg/Kg dry 12/9/22SW-846 8260D1cis-1,2-Dichloroethylene

ND 0.0026 12/9/22 12:17 MFFmg/Kg dry 12/9/22SW-846 8260D1trans-1,2-Dichloroethylene

ND 0.0026 12/9/22 12:17 MFFmg/Kg dry 12/9/22SW-846 8260D11,2-Dichloropropane

ND 0.0013 12/9/22 12:17 MFFmg/Kg dry 12/9/22SW-846 8260D11,3-Dichloropropane

ND 0.0026 12/9/22 12:17 MFFmg/Kg dry 12/9/22SW-846 8260D12,2-Dichloropropane

ND 0.0026 12/9/22 12:17 MFFmg/Kg dry 12/9/22SW-846 8260D11,1-Dichloropropene

ND 0.0013 12/9/22 12:17 MFFmg/Kg dry 12/9/22SW-846 8260D1cis-1,3-Dichloropropene

ND 0.0013 12/9/22 12:17 MFFmg/Kg dry 12/9/22SW-846 8260D1trans-1,3-Dichloropropene

ND 0.026 12/9/22 12:17 MFFmg/Kg dry 12/9/22SW-846 8260D1Diethyl Ether

ND 0.0013 12/9/22 12:17 MFFmg/Kg dry 12/9/22SW-846 8260D1Diisopropyl Ether (DIPE)

ND 0.13 12/9/22 12:17 MFFmg/Kg dry 12/9/22SW-846 8260D1 R-051,4-Dioxane

ND 0.0026 12/9/22 12:17 MFFmg/Kg dry 12/9/22SW-846 8260D1Ethylbenzene
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

Date Received:  12/8/2022

Work Order:   22L1295Sample Description:Project Location:  1515 Granville Rd, Westfield, MA

Sample ID:  22L1295-03

Field Sample #:  B22-02 (12-14)

Sample Matrix:  Soil

Sampled:  12/8/2022  15:10

AnalystAnalyzedDilution Flag/QualRLResultsAnalyte

Date/Time

Units

Date

PreparedMethod

Volatile Organic Compounds by GC/MS

ND 0.0026 12/9/22 12:17 MFFmg/Kg dry 12/9/22SW-846 8260D1Hexachlorobutadiene

ND 0.026 12/9/22 12:17 MFFmg/Kg dry 12/9/22SW-846 8260D12-Hexanone (MBK)

ND 0.0026 12/9/22 12:17 MFFmg/Kg dry 12/9/22SW-846 8260D1Isopropylbenzene (Cumene)

ND 0.0026 12/9/22 12:17 MFFmg/Kg dry 12/9/22SW-846 8260D1p-Isopropyltoluene (p-Cymene)

ND 0.0051 12/9/22 12:17 MFFmg/Kg dry 12/9/22SW-846 8260D1Methyl tert-Butyl Ether (MTBE)

ND 0.026 12/9/22 12:17 MFFmg/Kg dry 12/9/22SW-846 8260D1Methylene Chloride

ND 0.026 12/9/22 12:17 MFFmg/Kg dry 12/9/22SW-846 8260D14-Methyl-2-pentanone (MIBK)

ND 0.0051 12/9/22 12:17 MFFmg/Kg dry 12/9/22SW-846 8260D1Naphthalene

ND 0.0026 12/9/22 12:17 MFFmg/Kg dry 12/9/22SW-846 8260D1n-Propylbenzene

ND 0.0026 12/9/22 12:17 MFFmg/Kg dry 12/9/22SW-846 8260D1Styrene

ND 0.0026 12/9/22 12:17 MFFmg/Kg dry 12/9/22SW-846 8260D11,1,1,2-Tetrachloroethane

ND 0.0013 12/9/22 12:17 MFFmg/Kg dry 12/9/22SW-846 8260D11,1,2,2-Tetrachloroethane

ND 0.0026 12/9/22 12:17 MFFmg/Kg dry 12/9/22SW-846 8260D1Tetrachloroethylene

ND 0.013 12/9/22 12:17 MFFmg/Kg dry 12/9/22SW-846 8260D1Tetrahydrofuran

ND 0.0026 12/9/22 12:17 MFFmg/Kg dry 12/9/22SW-846 8260D1Toluene

ND 0.0026 12/9/22 12:17 MFFmg/Kg dry 12/9/22SW-846 8260D11,2,3-Trichlorobenzene

ND 0.0026 12/9/22 12:17 MFFmg/Kg dry 12/9/22SW-846 8260D11,2,4-Trichlorobenzene

ND 0.0026 12/9/22 12:17 MFFmg/Kg dry 12/9/22SW-846 8260D11,1,1-Trichloroethane

ND 0.0026 12/9/22 12:17 MFFmg/Kg dry 12/9/22SW-846 8260D11,1,2-Trichloroethane

ND 0.0026 12/9/22 12:17 MFFmg/Kg dry 12/9/22SW-846 8260D1Trichloroethylene

ND 0.013 12/9/22 12:17 MFFmg/Kg dry 12/9/22SW-846 8260D1Trichlorofluoromethane (Freon 11)

ND 0.0026 12/9/22 12:17 MFFmg/Kg dry 12/9/22SW-846 8260D11,2,3-Trichloropropane

ND 0.0026 12/9/22 12:17 MFFmg/Kg dry 12/9/22SW-846 8260D11,2,4-Trimethylbenzene

ND 0.0026 12/9/22 12:17 MFFmg/Kg dry 12/9/22SW-846 8260D11,3,5-Trimethylbenzene

ND 0.013 12/9/22 12:17 MFFmg/Kg dry 12/9/22SW-846 8260D1Vinyl Chloride

ND 0.0051 12/9/22 12:17 MFFmg/Kg dry 12/9/22SW-846 8260D1m+p Xylene

ND 0.0026 12/9/22 12:17 MFFmg/Kg dry 12/9/22SW-846 8260D1o-Xylene

Surrogates % Recovery Recovery Limits Flag/Qual

1,2-Dichloroethane-d4 117 12/9/22  12:1770-130

Toluene-d8 97.2 12/9/22  12:1770-130

4-Bromofluorobenzene 98.5 12/9/22  12:1770-130
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

Date Received:  12/8/2022

Work Order:   22L1295Sample Description:Project Location:  1515 Granville Rd, Westfield, MA

Sample ID:  22L1295-03

Field Sample #:  B22-02 (12-14)

Sample Matrix:  Soil

Sampled:  12/8/2022  15:10

AnalystAnalyzedDilution Flag/QualRLResultsAnalyte

Date/Time

Units

Date

PreparedMethod

Conventional Chemistry Parameters by EPA/APHA/SW-846 Methods (Total)

93.4 12/9/22 15:32 WDC% Wt 12/9/22SM 2540G1% Solids
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

Sample Extraction Data

Prep Method: % Solids        Analytical Method: SM 2540G

Lab Number [Field ID] Batch Date

B325360 12/09/2222L1295-01 [B22-02 (5-15)]

B325360 12/09/2222L1295-02 [B22-02 (5--9)]

B325360 12/09/2222L1295-03 [B22-02 (12-14)]

SM21-23 2510B Modified

Lab Number [Field ID] Batch DateInitial [g]

B326127 12/17/221.0022L1295-01 [B22-02 (5-15)]

SW-846 1010A-B

Lab Number [Field ID] Batch DateInitial [g] Final [mL]

B325768 12/14/2250.0 50.022L1295-01 [B22-02 (5-15)]

Prep Method: SW-846 3050B        Analytical Method: SW-846 6010D

Lab Number [Field ID] Batch DateInitial [g] Final [mL]

B325442 12/10/221.50 50.022L1295-01 [B22-02 (5-15)]

Prep Method: SW-846 7470A/7471A        Analytical Method: SW-846 7471B

Lab Number [Field ID] Batch DateInitial [g] Final [mL]

B325617 12/13/220.605 50.022L1295-01 [B22-02 (5-15)]

Prep Method: SW-846 3546        Analytical Method: SW-846 8081B

Lab Number [Field ID] Batch DateInitial [g] Final [mL]

B325283 12/08/2210.0 10.022L1295-01 [B22-02 (5-15)]

Prep Method: SW-846 3540C        Analytical Method: SW-846 8082A

Lab Number [Field ID] Batch DateInitial [g] Final [mL]

B325476 12/12/2210.0 10.022L1295-01RE1 [B22-02 (5-15)]

Prep Method: SW-846 3546        Analytical Method: SW-846 8100 Modified

Lab Number [Field ID] Batch DateInitial [g] Final [mL]

B325418 12/09/2230.0 1.0022L1295-01 [B22-02 (5-15)]

Prep Method: SW-846 5035        Analytical Method: SW-846 8260D

Lab Number [Field ID] Batch DateInitial [g] Final [mL]

B325369 12/09/224.37 10.022L1295-02 [B22-02 (5--9)]

B325369 12/09/224.17 10.022L1295-03 [B22-02 (12-14)]

[TOC_1]Sample Preparation Information[TOC]
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

Sample Extraction Data

Prep Method: SW-846 3546        Analytical Method: SW-846 8270E

Lab Number [Field ID] Batch DateInitial [g] Final [mL]

B325643 12/13/2230.0 1.0022L1295-01 [B22-02 (5-15)]

SW-846 9014

Lab Number [Field ID] Batch DateInitial [g] Final [mL]

B326040 12/16/2225.6 25022L1295-01 [B22-02 (5-15)]

SW-846 9030A

Lab Number [Field ID] Batch DateInitial [g] Final [mL]

B326039 12/16/2225.6 25022L1295-01 [B22-02 (5-15)]

SW-846 9045C

Lab Number [Field ID] Batch DateInitial [g]

B325396 12/08/2220.022L1295-01 [B22-02 (5-15)]
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Volatile Organic Compounds by GC/MS - Quality Control

QUALITY CONTROL

[TOC_2]Volatile Organic Compounds by GC/MS[TOC]

Batch B325369 - SW-846 5035
[TOC_3]B325369[TOC]

Blank (B325369-BLK1) Prepared & Analyzed: 12/09/22 

Acetone mg/Kg wet0.10ND

tert-Amyl Methyl Ether (TAME) mg/Kg wet0.0010ND

Benzene mg/Kg wet0.0020ND

Bromobenzene mg/Kg wet0.0020ND

Bromochloromethane mg/Kg wet0.0020ND

Bromodichloromethane mg/Kg wet0.0020ND

Bromoform mg/Kg wet0.0020ND

Bromomethane mg/Kg wet0.010ND

2-Butanone (MEK) mg/Kg wet0.040ND

n-Butylbenzene mg/Kg wet0.0020ND

sec-Butylbenzene mg/Kg wet0.0020ND

tert-Butylbenzene mg/Kg wet0.0020ND

tert-Butyl Ethyl Ether (TBEE) mg/Kg wet0.0010ND

Carbon Disulfide mg/Kg wet0.010ND

Carbon Tetrachloride mg/Kg wet0.0020ND

Chlorobenzene mg/Kg wet0.0020ND

Chlorodibromomethane mg/Kg wet0.0010ND

Chloroethane mg/Kg wet0.020ND

Chloroform mg/Kg wet0.0040ND

Chloromethane mg/Kg wet0.010ND

2-Chlorotoluene mg/Kg wet0.0020ND

4-Chlorotoluene mg/Kg wet0.0020ND

1,2-Dibromo-3-chloropropane (DBCP) mg/Kg wet0.0040ND

1,2-Dibromoethane (EDB) mg/Kg wet0.0010ND

Dibromomethane mg/Kg wet0.0020ND

1,2-Dichlorobenzene mg/Kg wet0.0020ND

1,3-Dichlorobenzene mg/Kg wet0.0020ND

1,4-Dichlorobenzene mg/Kg wet0.0020ND

Dichlorodifluoromethane (Freon 12) mg/Kg wet0.020ND

1,1-Dichloroethane mg/Kg wet0.0020ND

1,2-Dichloroethane mg/Kg wet0.0020ND

1,1-Dichloroethylene mg/Kg wet0.0040ND

cis-1,2-Dichloroethylene mg/Kg wet0.0020ND

trans-1,2-Dichloroethylene mg/Kg wet0.0020ND

1,2-Dichloropropane mg/Kg wet0.0020ND

1,3-Dichloropropane mg/Kg wet0.0010ND

2,2-Dichloropropane mg/Kg wet0.0020ND

1,1-Dichloropropene mg/Kg wet0.0020ND

cis-1,3-Dichloropropene mg/Kg wet0.0010ND

trans-1,3-Dichloropropene mg/Kg wet0.0010ND

Diethyl Ether mg/Kg wet0.020ND

Diisopropyl Ether (DIPE) mg/Kg wet0.0010ND

1,4-Dioxane mg/Kg wet0.10 R-05ND

Ethylbenzene mg/Kg wet0.0020ND

Hexachlorobutadiene mg/Kg wet0.0020ND

2-Hexanone (MBK) mg/Kg wet0.020ND

Isopropylbenzene (Cumene) mg/Kg wet0.0020ND

p-Isopropyltoluene (p-Cymene) mg/Kg wet0.0020ND

Methyl tert-Butyl Ether (MTBE) mg/Kg wet0.0040ND

Methylene Chloride mg/Kg wet0.020ND

4-Methyl-2-pentanone (MIBK) mg/Kg wet0.020ND

Naphthalene mg/Kg wet0.0040ND

[TOC_1]QC Data[TOC]
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Volatile Organic Compounds by GC/MS - Quality Control

QUALITY CONTROL

Batch B325369 - SW-846 5035

Blank (B325369-BLK1) Prepared & Analyzed: 12/09/22 

n-Propylbenzene mg/Kg wet0.0020ND

Styrene mg/Kg wet0.0020ND

1,1,1,2-Tetrachloroethane mg/Kg wet0.0020ND

1,1,2,2-Tetrachloroethane mg/Kg wet0.0010ND

Tetrachloroethylene mg/Kg wet0.0020ND

Tetrahydrofuran mg/Kg wet0.010ND

Toluene mg/Kg wet0.0020ND

1,2,3-Trichlorobenzene mg/Kg wet0.0020ND

1,2,4-Trichlorobenzene mg/Kg wet0.0020ND

1,1,1-Trichloroethane mg/Kg wet0.0020ND

1,1,2-Trichloroethane mg/Kg wet0.0020ND

Trichloroethylene mg/Kg wet0.0020ND

Trichlorofluoromethane (Freon 11) mg/Kg wet0.010ND

1,2,3-Trichloropropane mg/Kg wet0.0020ND

1,2,4-Trimethylbenzene mg/Kg wet0.0020ND

1,3,5-Trimethylbenzene mg/Kg wet0.0020ND

Vinyl Chloride mg/Kg wet0.010ND

m+p Xylene mg/Kg wet0.0040ND

o-Xylene mg/Kg wet0.0020ND

mg/Kg wet 0.0500 70-130Surrogate: 1,2-Dichloroethane-d4 1100.0549

mg/Kg wet 0.0500 70-130Surrogate: Toluene-d8 95.70.0478

mg/Kg wet 0.0500 70-130Surrogate: 4-Bromofluorobenzene 96.40.0482

LCS (B325369-BS1) Prepared & Analyzed: 12/09/22 

Acetone mg/Kg wet0.10 0.200 40-160114 �0.228

tert-Amyl Methyl Ether (TAME) mg/Kg wet0.0010 0.0200 70-13092.10.0184

Benzene mg/Kg wet0.0020 0.0200 70-13082.20.0164

Bromobenzene mg/Kg wet0.0020 0.0200 70-1301040.0209

Bromochloromethane mg/Kg wet0.0020 0.0200 70-13099.70.0199

Bromodichloromethane mg/Kg wet0.0020 0.0200 70-1301160.0232

Bromoform mg/Kg wet0.0020 0.0200 70-1301150.0230

Bromomethane mg/Kg wet0.010 0.0200 40-160120 �0.0241

2-Butanone (MEK) mg/Kg wet0.040 0.200 40-160119 �0.237

n-Butylbenzene mg/Kg wet0.0020 0.0200 70-1301010.0201

sec-Butylbenzene mg/Kg wet0.0020 0.0200 70-1301050.0211

tert-Butylbenzene mg/Kg wet0.0020 0.0200 70-1301090.0218

tert-Butyl Ethyl Ether (TBEE) mg/Kg wet0.0010 0.0200 70-1301020.0205

Carbon Disulfide mg/Kg wet0.010 0.200 70-13092.90.186

Carbon Tetrachloride mg/Kg wet0.0020 0.0200 70-1301070.0215

Chlorobenzene mg/Kg wet0.0020 0.0200 70-1301090.0218

Chlorodibromomethane mg/Kg wet0.0010 0.0200 70-1301210.0242

Chloroethane mg/Kg wet0.020 0.0200 70-13086.80.0174

Chloroform mg/Kg wet0.0040 0.0200 70-13099.70.0199

Chloromethane mg/Kg wet0.010 0.0200 40-16097.9 �0.0196

2-Chlorotoluene mg/Kg wet0.0020 0.0200 70-1301060.0212

4-Chlorotoluene mg/Kg wet0.0020 0.0200 70-1301080.0215

1,2-Dibromo-3-chloropropane (DBCP) mg/Kg wet0.0040 0.0200 70-1301100.0220

1,2-Dibromoethane (EDB) mg/Kg wet0.0010 0.0200 70-1301130.0226

Dibromomethane mg/Kg wet0.0020 0.0200 70-1301200.0241

1,2-Dichlorobenzene mg/Kg wet0.0020 0.0200 70-1301090.0218

1,3-Dichlorobenzene mg/Kg wet0.0020 0.0200 70-1301090.0217

1,4-Dichlorobenzene mg/Kg wet0.0020 0.0200 70-1301100.0220
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Volatile Organic Compounds by GC/MS - Quality Control

QUALITY CONTROL

Batch B325369 - SW-846 5035

LCS (B325369-BS1) Prepared & Analyzed: 12/09/22 

Dichlorodifluoromethane (Freon 12) mg/Kg wet0.020 0.0200 40-16095.2 �0.0190

1,1-Dichloroethane mg/Kg wet0.0020 0.0200 70-13086.30.0173

1,2-Dichloroethane mg/Kg wet0.0020 0.0200 L-02, V-2070-130142 *0.0283

1,1-Dichloroethylene mg/Kg wet0.0040 0.0200 70-13097.00.0194

cis-1,2-Dichloroethylene mg/Kg wet0.0020 0.0200 70-13096.70.0193

trans-1,2-Dichloroethylene mg/Kg wet0.0020 0.0200 70-1301010.0202

1,2-Dichloropropane mg/Kg wet0.0020 0.0200 70-1301060.0212

1,3-Dichloropropane mg/Kg wet0.0010 0.0200 70-1301060.0212

2,2-Dichloropropane mg/Kg wet0.0020 0.0200 70-13098.40.0197

1,1-Dichloropropene mg/Kg wet0.0020 0.0200 70-13083.80.0168

cis-1,3-Dichloropropene mg/Kg wet0.0010 0.0200 70-1301070.0215

trans-1,3-Dichloropropene mg/Kg wet0.0010 0.0200 70-1301180.0235

Diethyl Ether mg/Kg wet0.020 0.0200 70-13086.60.0173

Diisopropyl Ether (DIPE) mg/Kg wet0.0010 0.0200 70-13099.60.0199

1,4-Dioxane mg/Kg wet0.10 0.200 R-0540-16087.2 �0.174

Ethylbenzene mg/Kg wet0.0020 0.0200 70-1301080.0215

Hexachlorobutadiene mg/Kg wet0.0020 0.0200 70-1301060.0211

2-Hexanone (MBK) mg/Kg wet0.020 0.200 V-2040-160124 �0.247

Isopropylbenzene (Cumene) mg/Kg wet0.0020 0.0200 70-1301050.0211

p-Isopropyltoluene (p-Cymene) mg/Kg wet0.0020 0.0200 70-1301080.0215

Methyl tert-Butyl Ether (MTBE) mg/Kg wet0.0040 0.0200 70-13095.70.0191

Methylene Chloride mg/Kg wet0.020 0.0200 70-13097.70.0195

4-Methyl-2-pentanone (MIBK) mg/Kg wet0.020 0.200 40-160122 �0.245

Naphthalene mg/Kg wet0.0040 0.0200 70-13078.90.0158

n-Propylbenzene mg/Kg wet0.0020 0.0200 70-1301020.0203

Styrene mg/Kg wet0.0020 0.0200 70-1301030.0207

1,1,1,2-Tetrachloroethane mg/Kg wet0.0020 0.0200 70-1301160.0233

1,1,2,2-Tetrachloroethane mg/Kg wet0.0010 0.0200 70-1301000.0200

Tetrachloroethylene mg/Kg wet0.0020 0.0200 70-1301200.0239

Tetrahydrofuran mg/Kg wet0.010 0.0200 70-13082.40.0165

Toluene mg/Kg wet0.0020 0.0200 70-13099.50.0199

1,2,3-Trichlorobenzene mg/Kg wet0.0020 0.0200 70-1301040.0207

1,2,4-Trichlorobenzene mg/Kg wet0.0020 0.0200 70-13094.70.0189

1,1,1-Trichloroethane mg/Kg wet0.0020 0.0200 70-1301060.0212

1,1,2-Trichloroethane mg/Kg wet0.0020 0.0200 70-1301020.0205

Trichloroethylene mg/Kg wet0.0020 0.0200 70-1301040.0208

Trichlorofluoromethane (Freon 11) mg/Kg wet0.010 0.0200 70-1301170.0235

1,2,3-Trichloropropane mg/Kg wet0.0020 0.0200 70-1301300.0261

1,2,4-Trimethylbenzene mg/Kg wet0.0020 0.0200 70-1301040.0207

1,3,5-Trimethylbenzene mg/Kg wet0.0020 0.0200 70-1301090.0219

Vinyl Chloride mg/Kg wet0.010 0.0200 70-13085.00.0170

m+p Xylene mg/Kg wet0.0040 0.0400 70-1301090.0438

o-Xylene mg/Kg wet0.0020 0.0200 70-1301090.0218

mg/Kg wet 0.0500 70-130Surrogate: 1,2-Dichloroethane-d4 1090.0544

mg/Kg wet 0.0500 70-130Surrogate: Toluene-d8 98.00.0490

mg/Kg wet 0.0500 70-130Surrogate: 4-Bromofluorobenzene 1010.0505
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Volatile Organic Compounds by GC/MS - Quality Control

QUALITY CONTROL

Batch B325369 - SW-846 5035

LCS Dup (B325369-BSD1) Prepared & Analyzed: 12/09/22 

Acetone mg/Kg wet0.10 0.200 2040-160114 0.272 �0.229

tert-Amyl Methyl Ether (TAME) mg/Kg wet0.0010 0.0200 2070-13093.5 1.510.0187

Benzene mg/Kg wet0.0020 0.0200 2070-13082.0 0.2440.0164

Bromobenzene mg/Kg wet0.0020 0.0200 2070-130104 0.4800.0208

Bromochloromethane mg/Kg wet0.0020 0.0200 2070-130104 4.130.0208

Bromodichloromethane mg/Kg wet0.0020 0.0200 2070-130112 3.420.0224

Bromoform mg/Kg wet0.0020 0.0200 2070-130107 7.750.0213

Bromomethane mg/Kg wet0.010 0.0200 2040-160120 0.0831 �0.0241

2-Butanone (MEK) mg/Kg wet0.040 0.200 2040-160124 4.73 �0.249

n-Butylbenzene mg/Kg wet0.0020 0.0200 2070-13095.7 5.090.0191

sec-Butylbenzene mg/Kg wet0.0020 0.0200 2070-130102 3.580.0203

tert-Butylbenzene mg/Kg wet0.0020 0.0200 2070-130104 4.880.0208

tert-Butyl Ethyl Ether (TBEE) mg/Kg wet0.0010 0.0200 2070-130104 1.070.0207

Carbon Disulfide mg/Kg wet0.010 0.200 2070-13091.3 1.750.183

Carbon Tetrachloride mg/Kg wet0.0020 0.0200 2070-130108 0.7420.0216

Chlorobenzene mg/Kg wet0.0020 0.0200 2070-130106 3.170.0211

Chlorodibromomethane mg/Kg wet0.0010 0.0200 2070-130113 6.840.0226

Chloroethane mg/Kg wet0.020 0.0200 2070-13085.3 1.740.0171

Chloroform mg/Kg wet0.0040 0.0200 2070-13098.2 1.520.0196

Chloromethane mg/Kg wet0.010 0.0200 2040-16099.6 1.72 �0.0199

2-Chlorotoluene mg/Kg wet0.0020 0.0200 2070-130104 2.100.0207

4-Chlorotoluene mg/Kg wet0.0020 0.0200 2070-130105 2.070.0211

1,2-Dibromo-3-chloropropane (DBCP) mg/Kg wet0.0040 0.0200 2070-130115 4.010.0229

1,2-Dibromoethane (EDB) mg/Kg wet0.0010 0.0200 2070-130114 0.7940.0228

Dibromomethane mg/Kg wet0.0020 0.0200 2070-130119 1.420.0237

1,2-Dichlorobenzene mg/Kg wet0.0020 0.0200 2070-130103 6.130.0205

1,3-Dichlorobenzene mg/Kg wet0.0020 0.0200 2070-130103 5.200.0206

1,4-Dichlorobenzene mg/Kg wet0.0020 0.0200 2070-130105 5.030.0209

Dichlorodifluoromethane (Freon 12) mg/Kg wet0.020 0.0200 2040-16088.5 7.29 �0.0177

1,1-Dichloroethane mg/Kg wet0.0020 0.0200 2070-13097.0 11.70.0194

1,2-Dichloroethane mg/Kg wet0.0020 0.0200 20 L-02, V-2070-130139 2.14*0.0277

1,1-Dichloroethylene mg/Kg wet0.0040 0.0200 2070-13096.4 0.6200.0193

cis-1,2-Dichloroethylene mg/Kg wet0.0020 0.0200 2070-13097.9 1.230.0196

trans-1,2-Dichloroethylene mg/Kg wet0.0020 0.0200 2070-13099.5 1.690.0199

1,2-Dichloropropane mg/Kg wet0.0020 0.0200 2070-13099.5 6.230.0199

1,3-Dichloropropane mg/Kg wet0.0010 0.0200 2070-130105 0.9470.0210

2,2-Dichloropropane mg/Kg wet0.0020 0.0200 2070-130100 2.110.0201

1,1-Dichloropropene mg/Kg wet0.0020 0.0200 2070-13087.5 4.320.0175

cis-1,3-Dichloropropene mg/Kg wet0.0010 0.0200 2070-13099.3 7.840.0199

trans-1,3-Dichloropropene mg/Kg wet0.0010 0.0200 2070-130110 6.230.0221

Diethyl Ether mg/Kg wet0.020 0.0200 2070-13089.4 3.180.0179

Diisopropyl Ether (DIPE) mg/Kg wet0.0010 0.0200 2070-130110 10.30.0221

1,4-Dioxane mg/Kg wet0.10 0.200 20 R-0540-160107 20.1 �*0.213

Ethylbenzene mg/Kg wet0.0020 0.0200 2070-130101 6.130.0202

Hexachlorobutadiene mg/Kg wet0.0020 0.0200 2070-130113 7.220.0227

2-Hexanone (MBK) mg/Kg wet0.020 0.200 20 V-2040-160125 0.902 �0.250

Isopropylbenzene (Cumene) mg/Kg wet0.0020 0.0200 2070-13099.3 5.870.0199

p-Isopropyltoluene (p-Cymene) mg/Kg wet0.0020 0.0200 2070-130104 3.690.0207

Methyl tert-Butyl Ether (MTBE) mg/Kg wet0.0040 0.0200 2070-13096.6 0.9360.0193

Methylene Chloride mg/Kg wet0.020 0.0200 2070-130100 2.730.0201

4-Methyl-2-pentanone (MIBK) mg/Kg wet0.020 0.200 2040-160119 2.93 �0.238

Naphthalene mg/Kg wet0.0040 0.0200 2070-13084.4 6.740.0169
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Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Volatile Organic Compounds by GC/MS - Quality Control

QUALITY CONTROL

Batch B325369 - SW-846 5035

LCS Dup (B325369-BSD1) Prepared & Analyzed: 12/09/22 

n-Propylbenzene mg/Kg wet0.0020 0.0200 2070-13098.7 2.900.0197

Styrene mg/Kg wet0.0020 0.0200 2070-13099.2 4.050.0198

1,1,1,2-Tetrachloroethane mg/Kg wet0.0020 0.0200 2070-130113 2.870.0226

1,1,2,2-Tetrachloroethane mg/Kg wet0.0010 0.0200 2070-13096.3 3.970.0193

Tetrachloroethylene mg/Kg wet0.0020 0.0200 2070-130114 4.880.0228

Tetrahydrofuran mg/Kg wet0.010 0.0200 2070-13090.3 9.150.0181

Toluene mg/Kg wet0.0020 0.0200 2070-13096.6 2.960.0193

1,2,3-Trichlorobenzene mg/Kg wet0.0020 0.0200 2070-130105 1.060.0210

1,2,4-Trichlorobenzene mg/Kg wet0.0020 0.0200 2070-130100 5.840.0201

1,1,1-Trichloroethane mg/Kg wet0.0020 0.0200 2070-130109 2.700.0218

1,1,2-Trichloroethane mg/Kg wet0.0020 0.0200 2070-130104 1.940.0209

Trichloroethylene mg/Kg wet0.0020 0.0200 2070-130108 3.870.0216

Trichlorofluoromethane (Freon 11) mg/Kg wet0.010 0.0200 2070-130115 2.330.0229

1,2,3-Trichloropropane mg/Kg wet0.0020 0.0200 2070-130113 14.30.0226

1,2,4-Trimethylbenzene mg/Kg wet0.0020 0.0200 2070-130101 2.640.0202

1,3,5-Trimethylbenzene mg/Kg wet0.0020 0.0200 2070-130107 2.130.0214

Vinyl Chloride mg/Kg wet0.010 0.0200 2070-13082.1 3.470.0164

m+p Xylene mg/Kg wet0.0040 0.0400 2070-130105 4.010.0421

o-Xylene mg/Kg wet0.0020 0.0200 2070-130102 6.940.0203

mg/Kg wet 0.0500 70-130Surrogate: 1,2-Dichloroethane-d4 1090.0544

mg/Kg wet 0.0500 70-130Surrogate: Toluene-d8 95.70.0479

mg/Kg wet 0.0500 70-130Surrogate: 4-Bromofluorobenzene 98.70.0494
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Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Semivolatile Organic Compounds by GC/MS - Quality Control

QUALITY CONTROL

[TOC_2]Semivolatile Organic Compounds by GC/MS[TOC]

Batch B325643 - SW-846 3546
[TOC_3]B325643[TOC]

Blank (B325643-BLK1) Prepared: 12/13/22  Analyzed: 12/15/22 

Biphenyl mg/Kg wet0.067ND

Acenaphthene mg/Kg wet0.17ND

Acenaphthylene mg/Kg wet0.17ND

Acetophenone mg/Kg wet0.34ND

Aniline mg/Kg wet0.34ND

Anthracene mg/Kg wet0.17ND

Benzo(a)anthracene mg/Kg wet0.17ND

Benzo(a)pyrene mg/Kg wet0.17ND

Benzo(b)fluoranthene mg/Kg wet0.17ND

Benzo(g,h,i)perylene mg/Kg wet0.17ND

Benzo(k)fluoranthene mg/Kg wet0.17ND

Bis(2-chloroethoxy)methane mg/Kg wet0.34ND

Bis(2-chloroethyl)ether mg/Kg wet0.34ND

Bis(2-chloroisopropyl)ether mg/Kg wet0.34ND

Bis(2-Ethylhexyl)phthalate mg/Kg wet0.34 V-06ND

4-Bromophenylphenylether mg/Kg wet0.34ND

Butylbenzylphthalate mg/Kg wet0.34ND

4-Chloroaniline mg/Kg wet0.66ND

2-Chloronaphthalene mg/Kg wet0.34ND

2-Chlorophenol mg/Kg wet0.34ND

Chrysene mg/Kg wet0.17ND

Dibenz(a,h)anthracene mg/Kg wet0.17ND

Dibenzofuran mg/Kg wet0.34ND

Di-n-butylphthalate mg/Kg wet0.34ND

1,2-Dichlorobenzene mg/Kg wet0.34ND

1,3-Dichlorobenzene mg/Kg wet0.34ND

1,4-Dichlorobenzene mg/Kg wet0.34ND

3,3-Dichlorobenzidine mg/Kg wet0.17ND

2,4-Dichlorophenol mg/Kg wet0.34ND

Diethylphthalate mg/Kg wet0.34ND

2,4-Dimethylphenol mg/Kg wet0.34ND

Dimethylphthalate mg/Kg wet0.34ND

2,4-Dinitrophenol mg/Kg wet0.66ND

2,4-Dinitrotoluene mg/Kg wet0.34ND

2,6-Dinitrotoluene mg/Kg wet0.34ND

Di-n-octylphthalate mg/Kg wet0.34ND

1,2-Diphenylhydrazine/Azobenzene mg/Kg wet0.34ND

Fluoranthene mg/Kg wet0.17ND

Fluorene mg/Kg wet0.17ND

Hexachlorobenzene mg/Kg wet0.34ND

Hexachlorobutadiene mg/Kg wet0.34ND

Hexachloroethane mg/Kg wet0.34ND

Indeno(1,2,3-cd)pyrene mg/Kg wet0.17ND

Isophorone mg/Kg wet0.34ND

2-Methylnaphthalene mg/Kg wet0.17ND

2-Methylphenol mg/Kg wet0.34ND

3/4-Methylphenol mg/Kg wet0.34ND

Naphthalene mg/Kg wet0.17ND

Nitrobenzene mg/Kg wet0.34ND

2-Nitrophenol mg/Kg wet0.34ND

4-Nitrophenol mg/Kg wet0.66ND

Pentachlorophenol mg/Kg wet0.34ND
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Semivolatile Organic Compounds by GC/MS - Quality Control

QUALITY CONTROL

Batch B325643 - SW-846 3546

Blank (B325643-BLK1) Prepared: 12/13/22  Analyzed: 12/15/22 

Phenanthrene mg/Kg wet0.17ND

Phenol mg/Kg wet0.34ND

Pyrene mg/Kg wet0.17ND

Pyridine mg/Kg wet0.34ND

1,2,4-Trichlorobenzene mg/Kg wet0.34ND

2,4,5-Trichlorophenol mg/Kg wet0.34ND

2,4,6-Trichlorophenol mg/Kg wet0.34ND

mg/Kg wet 6.67 30-130Surrogate: 2-Fluorophenol 91.86.12

mg/Kg wet 6.67 30-130Surrogate: Phenol-d6 91.66.10

mg/Kg wet 3.33 30-130Surrogate: Nitrobenzene-d5 90.43.01

mg/Kg wet 3.33 30-130Surrogate: 2-Fluorobiphenyl 89.62.99

mg/Kg wet 6.67 30-130Surrogate: 2,4,6-Tribromophenol 83.85.59

mg/Kg wet 3.33 30-130Surrogate: p-Terphenyl-d14 1033.45

LCS (B325643-BS1) Prepared: 12/13/22  Analyzed: 12/15/22 

Biphenyl mg/Kg wet0.067 1.67 40-14084.01.40

Acenaphthene mg/Kg wet0.17 1.67 40-14079.61.33

Acenaphthylene mg/Kg wet0.17 1.67 40-14080.31.34

Acetophenone mg/Kg wet0.34 1.67 40-14080.61.34

Aniline mg/Kg wet0.34 1.67 40-14056.20.937

Anthracene mg/Kg wet0.17 1.67 40-14085.21.42

Benzo(a)anthracene mg/Kg wet0.17 1.67 40-14081.11.35

Benzo(a)pyrene mg/Kg wet0.17 1.67 40-14074.21.24

Benzo(b)fluoranthene mg/Kg wet0.17 1.67 40-14080.31.34

Benzo(g,h,i)perylene mg/Kg wet0.17 1.67 40-14078.81.31

Benzo(k)fluoranthene mg/Kg wet0.17 1.67 40-14082.81.38

Bis(2-chloroethoxy)methane mg/Kg wet0.34 1.67 40-14085.41.42

Bis(2-chloroethyl)ether mg/Kg wet0.34 1.67 40-14089.51.49

Bis(2-chloroisopropyl)ether mg/Kg wet0.34 1.67 40-1401071.79

Bis(2-Ethylhexyl)phthalate mg/Kg wet0.34 1.67 V-0640-1401071.78

4-Bromophenylphenylether mg/Kg wet0.34 1.67 40-14074.51.24

Butylbenzylphthalate mg/Kg wet0.34 1.67 40-14098.61.64

4-Chloroaniline mg/Kg wet0.66 1.67 15-14037.4 �0.624

2-Chloronaphthalene mg/Kg wet0.34 1.67 40-14069.01.15

2-Chlorophenol mg/Kg wet0.34 1.67 30-13076.41.27

Chrysene mg/Kg wet0.17 1.67 40-14083.91.40

Dibenz(a,h)anthracene mg/Kg wet0.17 1.67 40-14079.81.33

Dibenzofuran mg/Kg wet0.34 1.67 40-14078.71.31

Di-n-butylphthalate mg/Kg wet0.34 1.67 40-14092.31.54

1,2-Dichlorobenzene mg/Kg wet0.34 1.67 40-14069.61.16

1,3-Dichlorobenzene mg/Kg wet0.34 1.67 40-14067.41.12

1,4-Dichlorobenzene mg/Kg wet0.34 1.67 40-14069.71.16

3,3-Dichlorobenzidine mg/Kg wet0.17 1.67 40-14055.00.916

2,4-Dichlorophenol mg/Kg wet0.34 1.67 30-13076.91.28

Diethylphthalate mg/Kg wet0.34 1.67 40-14085.31.42

2,4-Dimethylphenol mg/Kg wet0.34 1.67 30-13083.21.39

Dimethylphthalate mg/Kg wet0.34 1.67 40-14081.81.36

2,4-Dinitrophenol mg/Kg wet0.66 1.67 15-14050.2 �0.837

2,4-Dinitrotoluene mg/Kg wet0.34 1.67 40-14079.41.32

2,6-Dinitrotoluene mg/Kg wet0.34 1.67 40-14082.91.38

Di-n-octylphthalate mg/Kg wet0.34 1.67 40-14093.81.56

1,2-Diphenylhydrazine/Azobenzene mg/Kg wet0.34 1.67 40-1401061.76
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Semivolatile Organic Compounds by GC/MS - Quality Control

QUALITY CONTROL

Batch B325643 - SW-846 3546

LCS (B325643-BS1) Prepared: 12/13/22  Analyzed: 12/15/22 

Fluoranthene mg/Kg wet0.17 1.67 40-14077.61.29

Fluorene mg/Kg wet0.17 1.67 40-14082.71.38

Hexachlorobenzene mg/Kg wet0.34 1.67 40-14071.51.19

Hexachlorobutadiene mg/Kg wet0.34 1.67 40-14067.61.13

Hexachloroethane mg/Kg wet0.34 1.67 40-14074.81.25

Indeno(1,2,3-cd)pyrene mg/Kg wet0.17 1.67 40-14082.41.37

Isophorone mg/Kg wet0.34 1.67 40-14095.31.59

2-Methylnaphthalene mg/Kg wet0.17 1.67 40-14074.51.24

2-Methylphenol mg/Kg wet0.34 1.67 30-13082.71.38

3/4-Methylphenol mg/Kg wet0.34 1.67 30-13088.11.47

Naphthalene mg/Kg wet0.17 1.67 40-14078.01.30

Nitrobenzene mg/Kg wet0.34 1.67 40-14086.41.44

2-Nitrophenol mg/Kg wet0.34 1.67 30-13073.11.22

4-Nitrophenol mg/Kg wet0.66 1.67 15-14098.7 �1.64

Pentachlorophenol mg/Kg wet0.34 1.67 30-13060.61.01

Phenanthrene mg/Kg wet0.17 1.67 40-14083.61.39

Phenol mg/Kg wet0.34 1.67 15-14086.7 �1.44

Pyrene mg/Kg wet0.17 1.67 40-14089.31.49

Pyridine mg/Kg wet0.34 1.67 30-14056.4 �0.939

1,2,4-Trichlorobenzene mg/Kg wet0.34 1.67 40-14068.81.15

2,4,5-Trichlorophenol mg/Kg wet0.34 1.67 30-13079.01.32

2,4,6-Trichlorophenol mg/Kg wet0.34 1.67 30-13074.81.25

mg/Kg wet 6.67 30-130Surrogate: 2-Fluorophenol 94.56.30

mg/Kg wet 6.67 30-130Surrogate: Phenol-d6 96.66.44

mg/Kg wet 3.33 30-130Surrogate: Nitrobenzene-d5 89.52.98

mg/Kg wet 3.33 30-130Surrogate: 2-Fluorobiphenyl 90.13.00

mg/Kg wet 6.67 30-130Surrogate: 2,4,6-Tribromophenol 97.16.48

mg/Kg wet 3.33 30-130Surrogate: p-Terphenyl-d14 1013.38

LCS Dup (B325643-BSD1) Prepared: 12/13/22  Analyzed: 12/15/22 

Biphenyl mg/Kg wet0.067 1.67 2040-14083.9 0.1191.40

Acenaphthene mg/Kg wet0.17 1.67 3040-14079.7 0.1001.33

Acenaphthylene mg/Kg wet0.17 1.67 3040-14079.8 0.6501.33

Acetophenone mg/Kg wet0.34 1.67 3040-14080.1 0.6471.34

Aniline mg/Kg wet0.34 1.67 3040-14058.4 3.870.974

Anthracene mg/Kg wet0.17 1.67 3040-14085.5 0.3281.42

Benzo(a)anthracene mg/Kg wet0.17 1.67 3040-14083.7 3.151.40

Benzo(a)pyrene mg/Kg wet0.17 1.67 3040-14075.8 2.131.26

Benzo(b)fluoranthene mg/Kg wet0.17 1.67 3040-14082.3 2.441.37

Benzo(g,h,i)perylene mg/Kg wet0.17 1.67 3040-14078.1 0.8411.30

Benzo(k)fluoranthene mg/Kg wet0.17 1.67 3040-14085.0 2.571.42

Bis(2-chloroethoxy)methane mg/Kg wet0.34 1.67 3040-14082.8 3.021.38

Bis(2-chloroethyl)ether mg/Kg wet0.34 1.67 3040-14088.2 1.531.47

Bis(2-chloroisopropyl)ether mg/Kg wet0.34 1.67 3040-140104 2.991.74

Bis(2-Ethylhexyl)phthalate mg/Kg wet0.34 1.67 30 V-0640-140109 1.781.82

4-Bromophenylphenylether mg/Kg wet0.34 1.67 3040-14076.1 2.051.27

Butylbenzylphthalate mg/Kg wet0.34 1.67 3040-140101 2.761.69

4-Chloroaniline mg/Kg wet0.66 1.67 3015-14038.3 2.43 �0.639

2-Chloronaphthalene mg/Kg wet0.34 1.67 3040-14069.3 0.3761.15

2-Chlorophenol mg/Kg wet0.34 1.67 3030-13074.2 2.891.24

Chrysene mg/Kg wet0.17 1.67 3040-14085.5 1.841.42

Dibenz(a,h)anthracene mg/Kg wet0.17 1.67 3040-14080.0 0.2251.33
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Semivolatile Organic Compounds by GC/MS - Quality Control

QUALITY CONTROL

Batch B325643 - SW-846 3546

LCS Dup (B325643-BSD1) Prepared: 12/13/22  Analyzed: 12/15/22 

Dibenzofuran mg/Kg wet0.34 1.67 3040-14079.6 1.161.33

Di-n-butylphthalate mg/Kg wet0.34 1.67 3040-14091.5 0.7831.53

1,2-Dichlorobenzene mg/Kg wet0.34 1.67 3040-14070.0 0.5441.17

1,3-Dichlorobenzene mg/Kg wet0.34 1.67 3040-14066.8 0.8651.11

1,4-Dichlorobenzene mg/Kg wet0.34 1.67 3040-14068.4 1.911.14

3,3-Dichlorobenzidine mg/Kg wet0.17 1.67 3040-14051.7 6.190.861

2,4-Dichlorophenol mg/Kg wet0.34 1.67 3030-13075.2 2.341.25

Diethylphthalate mg/Kg wet0.34 1.67 3040-14086.6 1.491.44

2,4-Dimethylphenol mg/Kg wet0.34 1.67 3030-13082.2 1.231.37

Dimethylphthalate mg/Kg wet0.34 1.67 3040-14083.4 1.961.39

2,4-Dinitrophenol mg/Kg wet0.66 1.67 3015-14049.0 2.38 �0.817

2,4-Dinitrotoluene mg/Kg wet0.34 1.67 3040-14081.0 2.091.35

2,6-Dinitrotoluene mg/Kg wet0.34 1.67 3040-14084.1 1.511.40

Di-n-octylphthalate mg/Kg wet0.34 1.67 3040-14095.4 1.651.59

1,2-Diphenylhydrazine/Azobenzene mg/Kg wet0.34 1.67 3040-140107 1.711.79

Fluoranthene mg/Kg wet0.17 1.67 3040-14077.8 0.2321.30

Fluorene mg/Kg wet0.17 1.67 3040-14082.0 0.9231.37

Hexachlorobenzene mg/Kg wet0.34 1.67 3040-14073.3 2.431.22

Hexachlorobutadiene mg/Kg wet0.34 1.67 3040-14065.7 2.911.09

Hexachloroethane mg/Kg wet0.34 1.67 3040-14073.5 1.731.22

Indeno(1,2,3-cd)pyrene mg/Kg wet0.17 1.67 3040-14083.2 1.011.39

Isophorone mg/Kg wet0.34 1.67 3040-14092.3 3.241.54

2-Methylnaphthalene mg/Kg wet0.17 1.67 3040-14073.7 1.131.23

2-Methylphenol mg/Kg wet0.34 1.67 3030-13082.4 0.2911.37

3/4-Methylphenol mg/Kg wet0.34 1.67 3030-13088.6 0.5211.48

Naphthalene mg/Kg wet0.17 1.67 3040-14075.5 3.231.26

Nitrobenzene mg/Kg wet0.34 1.67 3040-14083.2 3.801.39

2-Nitrophenol mg/Kg wet0.34 1.67 3030-13071.6 2.101.19

4-Nitrophenol mg/Kg wet0.66 1.67 3015-14093.7 5.16 �1.56

Pentachlorophenol mg/Kg wet0.34 1.67 3030-13062.2 2.641.04

Phenanthrene mg/Kg wet0.17 1.67 3040-14086.1 2.851.43

Phenol mg/Kg wet0.34 1.67 3015-14084.8 2.19 �1.41

Pyrene mg/Kg wet0.17 1.67 3040-14093.8 4.851.56

Pyridine mg/Kg wet0.34 1.67 3030-14054.9 2.66 �0.915

1,2,4-Trichlorobenzene mg/Kg wet0.34 1.67 3040-14067.7 1.641.13

2,4,5-Trichlorophenol mg/Kg wet0.34 1.67 3030-13078.4 0.8641.31

2,4,6-Trichlorophenol mg/Kg wet0.34 1.67 3030-13075.4 0.7991.26

mg/Kg wet 6.67 30-130Surrogate: 2-Fluorophenol 90.86.05

mg/Kg wet 6.67 30-130Surrogate: Phenol-d6 92.56.16

mg/Kg wet 3.33 30-130Surrogate: Nitrobenzene-d5 85.42.85

mg/Kg wet 3.33 30-130Surrogate: 2-Fluorobiphenyl 88.72.96

mg/Kg wet 6.67 30-130Surrogate: 2,4,6-Tribromophenol 1006.67

mg/Kg wet 3.33 30-130Surrogate: p-Terphenyl-d14 1043.45
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Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Organochloride Pesticides by GC/ECD - Quality Control

QUALITY CONTROL

[TOC_2]Organochloride Pesticides by GC/ECD[TOC]

Batch B325283 - SW-846 3546
[TOC_3]B325283[TOC]

Blank (B325283-BLK1) Prepared: 12/08/22  Analyzed: 12/13/22 

Aldrin mg/Kg wet0.0050ND

Aldrin [2C] mg/Kg wet0.0050ND

alpha-BHC mg/Kg wet0.0050ND

alpha-BHC [2C] mg/Kg wet0.0050ND

beta-BHC mg/Kg wet0.0050ND

beta-BHC [2C] mg/Kg wet0.0050ND

delta-BHC mg/Kg wet0.0050ND

delta-BHC [2C] mg/Kg wet0.0050ND

gamma-BHC (Lindane) mg/Kg wet0.0020ND

gamma-BHC (Lindane) [2C] mg/Kg wet0.0020ND

Chlordane mg/Kg wet0.020ND

Chlordane [2C] mg/Kg wet0.020ND

4,4'-DDD mg/Kg wet0.0040ND

4,4'-DDD [2C] mg/Kg wet0.0040ND

4,4'-DDE mg/Kg wet0.0040ND

4,4'-DDE [2C] mg/Kg wet0.0040ND

4,4'-DDT mg/Kg wet0.0040ND

4,4'-DDT [2C] mg/Kg wet0.0040ND

Dieldrin mg/Kg wet0.0040ND

Dieldrin [2C] mg/Kg wet0.0040ND

Endosulfan I mg/Kg wet0.0050ND

Endosulfan I [2C] mg/Kg wet0.0050ND

Endosulfan II mg/Kg wet0.0080ND

Endosulfan II [2C] mg/Kg wet0.0080ND

Endosulfan Sulfate mg/Kg wet0.0080ND

Endosulfan Sulfate [2C] mg/Kg wet0.0080ND

Endrin mg/Kg wet0.0080ND

Endrin [2C] mg/Kg wet0.0080ND

Endrin Aldehyde mg/Kg wet0.0080ND

Endrin Aldehyde [2C] mg/Kg wet0.0080ND

Endrin Ketone mg/Kg wet0.0080ND

Endrin Ketone [2C] mg/Kg wet0.0080ND

Heptachlor mg/Kg wet0.0050ND

Heptachlor [2C] mg/Kg wet0.0050ND

Heptachlor Epoxide mg/Kg wet0.0050ND

Heptachlor Epoxide [2C] mg/Kg wet0.0050ND

Hexachlorobenzene mg/Kg wet0.0060ND

Hexachlorobenzene [2C] mg/Kg wet0.0060ND

Methoxychlor mg/Kg wet0.050ND

Methoxychlor [2C] mg/Kg wet0.050ND

Toxaphene mg/Kg wet0.10ND

Toxaphene [2C] mg/Kg wet0.10ND

mg/Kg wet 0.200 30-150Surrogate: Decachlorobiphenyl 66.10.132

mg/Kg wet 0.200 30-150Surrogate: Decachlorobiphenyl [2C] 87.60.175

mg/Kg wet 0.200 30-150Surrogate: Tetrachloro-m-xylene 77.40.155

mg/Kg wet 0.200 30-150Surrogate: Tetrachloro-m-xylene [2C] 81.50.163
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Organochloride Pesticides by GC/ECD - Quality Control

QUALITY CONTROL

Batch B325283 - SW-846 3546

LCS (B325283-BS1) Prepared: 12/08/22  Analyzed: 12/14/22 

Aldrin mg/Kg wet0.0050 0.100 40-14093.70.094

Aldrin [2C] mg/Kg wet0.0050 0.100 40-14097.00.097

alpha-BHC mg/Kg wet0.0050 0.100 40-14089.40.089

alpha-BHC [2C] mg/Kg wet0.0050 0.100 40-14093.10.093

beta-BHC mg/Kg wet0.0050 0.100 40-14086.10.086

beta-BHC [2C] mg/Kg wet0.0050 0.100 40-14087.10.087

delta-BHC mg/Kg wet0.0050 0.100 40-14083.80.084

delta-BHC [2C] mg/Kg wet0.0050 0.100 40-14083.90.084

gamma-BHC (Lindane) mg/Kg wet0.0020 0.100 40-14090.30.090

gamma-BHC (Lindane) [2C] mg/Kg wet0.0020 0.100 V-0640-14098.40.098

Chlordane mg/Kg wet0.020 40-140ND

Chlordane [2C] mg/Kg wet0.020 40-140ND

4,4'-DDD mg/Kg wet0.0040 0.100 40-14099.60.10

4,4'-DDD [2C] mg/Kg wet0.0040 0.100 40-1401070.11

4,4'-DDE mg/Kg wet0.0040 0.100 40-14095.20.095

4,4'-DDE [2C] mg/Kg wet0.0040 0.100 40-14098.20.098

4,4'-DDT mg/Kg wet0.0040 0.100 40-14096.70.097

4,4'-DDT [2C] mg/Kg wet0.0040 0.100 40-14091.70.092

Dieldrin mg/Kg wet0.0040 0.100 40-14096.70.097

Dieldrin [2C] mg/Kg wet0.0040 0.100 40-14098.40.098

Endosulfan I mg/Kg wet0.0050 0.100 40-14088.20.088

Endosulfan I [2C] mg/Kg wet0.0050 0.100 40-14093.80.094

Endosulfan II mg/Kg wet0.0080 0.100 40-14085.90.086

Endosulfan II [2C] mg/Kg wet0.0080 0.100 40-14089.50.090

Endosulfan Sulfate mg/Kg wet0.0080 0.100 40-14084.30.084

Endosulfan Sulfate [2C] mg/Kg wet0.0080 0.100 40-14087.80.088

Endrin mg/Kg wet0.0080 0.100 40-14094.00.094

Endrin [2C] mg/Kg wet0.0080 0.100 40-14099.10.099

Endrin Ketone mg/Kg wet0.0080 0.100 40-14082.80.083

Endrin Ketone [2C] mg/Kg wet0.0080 0.100 40-14083.30.083

Heptachlor mg/Kg wet0.0050 0.100 40-14093.30.093

Heptachlor [2C] mg/Kg wet0.0050 0.100 40-14096.50.096

Heptachlor Epoxide mg/Kg wet0.0050 0.100 40-14092.70.093

Heptachlor Epoxide [2C] mg/Kg wet0.0050 0.100 40-14091.00.091

Hexachlorobenzene mg/Kg wet0.0060 0.100 40-14090.20.090

Hexachlorobenzene [2C] mg/Kg wet0.0060 0.100 40-14092.10.092

Methoxychlor mg/Kg wet0.050 0.100 40-14094.90.095

Methoxychlor [2C] mg/Kg wet0.050 0.100 40-14093.60.094

Toxaphene mg/Kg wet0.10 40-140ND

Toxaphene [2C] mg/Kg wet0.10 40-140ND

mg/Kg wet 0.200 30-150Surrogate: Decachlorobiphenyl 70.60.141

mg/Kg wet 0.200 30-150Surrogate: Decachlorobiphenyl [2C] 94.20.188

mg/Kg wet 0.200 30-150Surrogate: Tetrachloro-m-xylene 84.70.169

mg/Kg wet 0.200 30-150Surrogate: Tetrachloro-m-xylene [2C] 88.70.177
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Organochloride Pesticides by GC/ECD - Quality Control

QUALITY CONTROL

Batch B325283 - SW-846 3546

LCS Dup (B325283-BSD1) Prepared: 12/08/22  Analyzed: 12/14/22 

Aldrin mg/Kg wet0.0050 0.100 3040-14095.2 1.540.095

Aldrin [2C] mg/Kg wet0.0050 0.100 3040-14099.0 2.110.099

alpha-BHC mg/Kg wet0.0050 0.100 3040-14086.1 3.700.086

alpha-BHC [2C] mg/Kg wet0.0050 0.100 3040-14090.3 3.100.090

beta-BHC mg/Kg wet0.0050 0.100 3040-14088.6 2.860.089

beta-BHC [2C] mg/Kg wet0.0050 0.100 3040-14091.7 5.180.092

delta-BHC mg/Kg wet0.0050 0.100 3040-14088.5 5.440.088

delta-BHC [2C] mg/Kg wet0.0050 0.100 3040-14089.1 6.020.089

gamma-BHC (Lindane) mg/Kg wet0.0020 0.100 3040-14089.9 0.3940.090

gamma-BHC (Lindane) [2C] mg/Kg wet0.0020 0.100 30 V-0640-14098.3 0.08330.098

Chlordane mg/Kg wet0.020 3040-140 NCND

Chlordane [2C] mg/Kg wet0.020 3040-140 NCND

4,4'-DDD mg/Kg wet0.0040 0.100 3040-140107 6.820.11

4,4'-DDD [2C] mg/Kg wet0.0040 0.100 3040-140114 5.940.11

4,4'-DDE mg/Kg wet0.0040 0.100 3040-140102 6.590.10

4,4'-DDE [2C] mg/Kg wet0.0040 0.100 3040-140104 5.450.10

4,4'-DDT mg/Kg wet0.0040 0.100 3040-140105 7.920.10

4,4'-DDT [2C] mg/Kg wet0.0040 0.100 3040-140101 9.290.10

Dieldrin mg/Kg wet0.0040 0.100 3040-140101 4.740.10

Dieldrin [2C] mg/Kg wet0.0040 0.100 3040-140103 4.550.10

Endosulfan I mg/Kg wet0.0050 0.100 3040-14093.0 5.340.093

Endosulfan I [2C] mg/Kg wet0.0050 0.100 3040-14097.8 4.130.098

Endosulfan II mg/Kg wet0.0080 0.100 3040-14092.2 7.120.092

Endosulfan II [2C] mg/Kg wet0.0080 0.100 3040-14095.1 6.020.095

Endosulfan Sulfate mg/Kg wet0.0080 0.100 3040-14092.1 8.860.092

Endosulfan Sulfate [2C] mg/Kg wet0.0080 0.100 3040-14093.8 6.560.094

Endrin mg/Kg wet0.0080 0.100 3040-14099.9 6.080.10

Endrin [2C] mg/Kg wet0.0080 0.100 3040-140104 5.130.10

Endrin Ketone mg/Kg wet0.0080 0.100 3040-14090.3 8.680.090

Endrin Ketone [2C] mg/Kg wet0.0080 0.100 3040-14090.2 7.910.090

Heptachlor mg/Kg wet0.0050 0.100 3040-14093.5 0.2650.094

Heptachlor [2C] mg/Kg wet0.0050 0.100 3040-14097.3 0.9030.097

Heptachlor Epoxide mg/Kg wet0.0050 0.100 3040-14096.2 3.740.096

Heptachlor Epoxide [2C] mg/Kg wet0.0050 0.100 3040-14095.3 4.570.095

Hexachlorobenzene mg/Kg wet0.0060 0.100 3040-14092.8 2.860.093

Hexachlorobenzene [2C] mg/Kg wet0.0060 0.100 3040-14096.8 4.980.097

Methoxychlor mg/Kg wet0.050 0.100 3040-140102 7.670.10

Methoxychlor [2C] mg/Kg wet0.050 0.100 3040-14098.5 5.070.099

Toxaphene mg/Kg wet0.10 3040-140 NCND

Toxaphene [2C] mg/Kg wet0.10 3040-140 NCND

mg/Kg wet 0.200 30-150Surrogate: Decachlorobiphenyl 75.80.152

mg/Kg wet 0.200 30-150Surrogate: Decachlorobiphenyl [2C] 1010.202

mg/Kg wet 0.200 30-150Surrogate: Tetrachloro-m-xylene 86.80.174

mg/Kg wet 0.200 30-150Surrogate: Tetrachloro-m-xylene [2C] 92.60.185
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Polychlorinated Biphenyls with 3540 Soxhlet Extraction - Quality Control

QUALITY CONTROL

[TOC_2]Polychlorinated Biphenyls with 3540 Soxhlet Extraction[TOC]

Batch B325476 - SW-846 3540C
[TOC_3]B325476[TOC]

Blank (B325476-BLK1) Prepared: 12/12/22  Analyzed: 12/13/22 

Aroclor-1016 mg/Kg wet0.020ND

Aroclor-1016 [2C] mg/Kg wet0.020ND

Aroclor-1221 mg/Kg wet0.020ND

Aroclor-1221 [2C] mg/Kg wet0.020ND

Aroclor-1232 mg/Kg wet0.020ND

Aroclor-1232 [2C] mg/Kg wet0.020ND

Aroclor-1242 mg/Kg wet0.020ND

Aroclor-1242 [2C] mg/Kg wet0.020ND

Aroclor-1248 mg/Kg wet0.020ND

Aroclor-1248 [2C] mg/Kg wet0.020ND

Aroclor-1254 mg/Kg wet0.020ND

Aroclor-1254 [2C] mg/Kg wet0.020ND

Aroclor-1260 mg/Kg wet0.020ND

Aroclor-1260 [2C] mg/Kg wet0.020ND

Aroclor-1262 mg/Kg wet0.020ND

Aroclor-1262 [2C] mg/Kg wet0.020ND

Aroclor-1268 mg/Kg wet0.020ND

Aroclor-1268 [2C] mg/Kg wet0.020ND

mg/Kg wet 0.200 30-150Surrogate: Decachlorobiphenyl 98.10.196

mg/Kg wet 0.200 30-150Surrogate: Decachlorobiphenyl [2C] 91.30.183

mg/Kg wet 0.200 30-150Surrogate: Tetrachloro-m-xylene 92.20.184

mg/Kg wet 0.200 30-150Surrogate: Tetrachloro-m-xylene [2C] 80.90.162

LCS (B325476-BS1) Prepared: 12/12/22  Analyzed: 12/13/22 

Aroclor-1016 mg/Kg wet0.020 0.200 40-14085.50.17

Aroclor-1016 [2C] mg/Kg wet0.020 0.200 40-14083.30.17

Aroclor-1260 mg/Kg wet0.020 0.200 40-14085.30.17

Aroclor-1260 [2C] mg/Kg wet0.020 0.200 40-14081.80.16

mg/Kg wet 0.200 30-150Surrogate: Decachlorobiphenyl 1020.204

mg/Kg wet 0.200 30-150Surrogate: Decachlorobiphenyl [2C] 95.30.191

mg/Kg wet 0.200 30-150Surrogate: Tetrachloro-m-xylene 95.00.190

mg/Kg wet 0.200 30-150Surrogate: Tetrachloro-m-xylene [2C] 84.40.169

LCS Dup (B325476-BSD1) Prepared: 12/12/22  Analyzed: 12/13/22 

Aroclor-1016 mg/Kg wet0.020 0.200 3040-14089.4 4.460.18

Aroclor-1016 [2C] mg/Kg wet0.020 0.200 3040-14085.6 2.770.17

Aroclor-1260 mg/Kg wet0.020 0.200 3040-14086.2 1.070.17

Aroclor-1260 [2C] mg/Kg wet0.020 0.200 3040-14083.9 2.480.17

mg/Kg wet 0.200 30-150Surrogate: Decachlorobiphenyl 1020.205

mg/Kg wet 0.200 30-150Surrogate: Decachlorobiphenyl [2C] 96.20.192

mg/Kg wet 0.200 30-150Surrogate: Tetrachloro-m-xylene 97.80.196

mg/Kg wet 0.200 30-150Surrogate: Tetrachloro-m-xylene [2C] 86.30.173
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Petroleum Hydrocarbons Analyses - Quality Control

QUALITY CONTROL

[TOC_2]Petroleum Hydrocarbons Analyses[TOC]

Batch B325418 - SW-846 3546
[TOC_3]B325418[TOC]

Blank (B325418-BLK1) Prepared: 12/09/22  Analyzed: 12/12/22 

TPH (C9-C36) mg/Kg wet8.3ND

mg/Kg wet 3.33 40-140Surrogate: 2-Fluorobiphenyl 66.92.23

LCS (B325418-BS1) Prepared: 12/09/22  Analyzed: 12/12/22 

TPH (C9-C36) mg/Kg wet8.3 33.3 40-14065.321.8

mg/Kg wet 3.33 40-140Surrogate: 2-Fluorobiphenyl 63.42.11

LCS Dup (B325418-BSD1) Prepared: 12/09/22  Analyzed: 12/12/22 

TPH (C9-C36) mg/Kg wet8.3 33.3 3040-14066.7 2.1122.2

mg/Kg wet 3.33 40-140Surrogate: 2-Fluorobiphenyl 62.92.10

Matrix Spike (B325418-MS1) Prepared: 12/09/22  Analyzed: 12/12/22 Source: 22L1295-01

TPH (C9-C36) mg/Kg dry8.9 35.7 40-14064.952.9 29.8

mg/Kg dry 3.57 40-140Surrogate: 2-Fluorobiphenyl 67.62.41

Matrix Spike Dup (B325418-MSD1) Prepared: 12/09/22  Analyzed: 12/12/22 Source: 22L1295-01

TPH (C9-C36) mg/Kg dry8.9 35.7 3040-14073.3 5.5355.9 29.8

mg/Kg dry 3.57 40-140Surrogate: 2-Fluorobiphenyl 60.92.17
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Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Metals Analyses (Total) - Quality Control

QUALITY CONTROL

[TOC_2]Metals Analyses (Total)[TOC]

Batch B325442 - SW-846 3050B
[TOC_3]B325442[TOC]

Blank (B325442-BLK1) Prepared & Analyzed: 12/10/22 

Antimony mg/Kg wet1.6ND

Arsenic mg/Kg wet3.3ND

Barium mg/Kg wet1.6ND

Cadmium mg/Kg wet0.33ND

Chromium mg/Kg wet0.65ND

Lead mg/Kg wet0.49ND

Nickel mg/Kg wet0.65ND

Thallium mg/Kg wet1.6ND

Vanadium mg/Kg wet0.65ND

Zinc mg/Kg wet0.65ND

Blank (B325442-BLK2) Prepared: 12/10/22  Analyzed: 12/14/22 

Beryllium mg/Kg wet0.16ND

Blank (B325442-BLK3) Prepared: 12/10/22  Analyzed: 12/19/22 

Selenium mg/Kg wet3.3ND

Silver mg/Kg wet0.33ND

LCS (B325442-BS1) Prepared & Analyzed: 12/10/22 

Antimony mg/Kg wet4.9 111 0-205.476.785.2

Arsenic mg/Kg wet9.8 112 82-118.8100112

Barium mg/Kg wet4.9 154 81.8-118.2105162

Cadmium mg/Kg wet0.98 196 82.1-118.497.5191

Chromium mg/Kg wet2.0 103 80.8-118.498.7102

Lead mg/Kg wet1.5 73.2 82.8-117.310576.9

Nickel mg/Kg wet2.0 249 81.9-118.198.6245

Thallium mg/Kg wet4.9 67.7 80.1-120.110973.9

Vanadium mg/Kg wet2.0 177 78-12299.4176

Zinc mg/Kg wet2.0 360 79.7-120.3101362

LCS (B325442-BS2) Prepared: 12/10/22  Analyzed: 12/14/22 

Beryllium mg/Kg wet0.49 121 82.2-118.2111134

LCS (B325442-BS3) Prepared: 12/10/22  Analyzed: 12/19/22 

Selenium mg/Kg wet9.8 215 78.1-121.9102219

Silver mg/Kg wet0.98 78.5 78.9-121.111489.2

LCS Dup (B325442-BSD1) Prepared & Analyzed: 12/10/22 

Antimony mg/Kg wet4.9 111 300-205.474.8 2.4983.1

Arsenic mg/Kg wet9.8 112 3082-118.899.5 0.474111

Barium mg/Kg wet4.9 154 2081.8-118.2103 2.03158

Cadmium mg/Kg wet0.98 196 2082.1-118.497.6 0.151191

Chromium mg/Kg wet2.0 103 3080.8-118.497.6 1.08101

Lead mg/Kg wet1.5 73.2 3082.8-117.3104 0.89676.2

Nickel mg/Kg wet2.0 249 3081.9-118.197.7 0.913243

Thallium mg/Kg wet4.9 67.7 3080.1-120.1111 1.7075.2

Vanadium mg/Kg wet2.0 177 3078-12297.6 1.80173

Zinc mg/Kg wet2.0 360 3079.7-120.3100 0.373361
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Metals Analyses (Total) - Quality Control

QUALITY CONTROL

Batch B325442 - SW-846 3050B

LCS Dup (B325442-BSD2) Prepared: 12/10/22  Analyzed: 12/14/22 

Beryllium mg/Kg wet0.49 121 3082.2-118.2111 0.0834134

LCS Dup (B325442-BSD3) Prepared: 12/10/22  Analyzed: 12/19/22 

Selenium mg/Kg wet9.8 215 3078.1-121.9101 1.07216

Silver mg/Kg wet0.98 78.5 3078.9-121.1113 0.64588.6

Reference (B325442-SRM1) MRL CHECK Prepared & Analyzed: 12/10/22 

Lead mg/Kg wet0.48 0.484 M-1080-120126 *0.607

Batch B325617 - SW-846 7470A/7471A
[TOC_3]B325617[TOC]

Blank (B325617-BLK1) Prepared: 12/13/22  Analyzed: 12/14/22 

Mercury mg/Kg wet0.026ND

LCS (B325617-BS1) Prepared: 12/13/22  Analyzed: 12/14/22 

Mercury mg/Kg wet3.7 25.6 67.2-132.810326.3

LCS Dup (B325617-BSD1) Prepared: 12/13/22  Analyzed: 12/14/22 

Mercury mg/Kg wet3.7 25.6 2067.2-132.8107 3.8527.3
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Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Conventional Chemistry Parameters by EPA/APHA/SW-846 Methods (Total) - Quality Control

QUALITY CONTROL

[TOC_2]Conventional Chemistry Parameters by EPA/APHA/SW-846 Methods (Total)[TOC]

Batch B325396 - SW-846 9045C
[TOC_3]B325396[TOC]

LCS (B325396-BS1) Prepared & Analyzed: 12/08/22 

pH pH Units 6.00 90-11099.95.99

Duplicate (B325396-DUP1) Prepared & Analyzed: 12/08/22 Source: 22L1295-01

pH pH Units 8.252.296.4 6.2

Batch B325768 - SW-846 1010A-B
[TOC_3]B325768[TOC]

Blank (B325768-BLK1) Prepared: 12/14/22  Analyzed: 12/15/22 

Flashpoint °F> 212 °F

LCS (B325768-BS1) Prepared: 12/14/22  Analyzed: 12/15/22 

Flashpoint °F 81.0 98.8-10110081

LCS Dup (B325768-BSD1) Prepared: 12/14/22  Analyzed: 12/15/22 

Flashpoint °F 81.0 598.8-10199.3 1.2480

Batch B326039 - SW-846 9030A
[TOC_3]B326039[TOC]

Blank (B326039-BLK1) Prepared & Analyzed: 12/16/22 

Reactive Sulfide mg/Kg2.0ND

LCS (B326039-BS1) Prepared & Analyzed: 12/16/22 

Reactive Sulfide mg/Kg2.0 10.0 75.7-12511211

Batch B326040 - SW-846 9014
[TOC_3]B326040[TOC]

Blank (B326040-BLK1) Prepared & Analyzed: 12/16/22 

Reactive Cyanide mg/Kg0.40ND

LCS (B326040-BS1) Prepared & Analyzed: 12/16/22 

Reactive Cyanide mg/Kg0.40 10.0 81.2-11394.99.5

Batch B326127 - SM21-23 2510B Modified
[TOC_3]B326127[TOC]

Blank (B326127-BLK1) Prepared & Analyzed: 12/17/22 

Specific conductance µmhos/cm2.0ND

LCS (B326127-BS1) Prepared & Analyzed: 12/17/22 

Specific conductance µmhos/cm 137 90-122102140
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

BREAKDOWN REPORT

Lab Sample ID: S080651-PEM1 12/13/2022Analyzed:

Column Number:  1

Analyte % Breakdown

 4.174,4'-DDT [1]

 8.63Endrin [1]

Column Number:  2

Analyte % Breakdown

 4.094,4'-DDT [2]

 7.86Endrin [2]

BREAKDOWN REPORT

Lab Sample ID: S080651-PEM2 12/13/2022Analyzed:

Column Number:  1

Analyte % Breakdown

 5.464,4'-DDT [1]

 8.68Endrin [1]

Column Number:  2

Analyte % Breakdown

 5.354,4'-DDT [2]

 7.75Endrin [2]

BREAKDOWN REPORT

Lab Sample ID: S080651-PEM3 12/14/2022Analyzed:

Column Number:  1

Analyte % Breakdown

 4.434,4'-DDT [1]

 9.95Endrin [1]

[TOC_1]Pesticides Degradation Report[TOC]
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

BREAKDOWN REPORT

Lab Sample ID: S080651-PEM3 12/14/2022Analyzed:

Column Number:  2

Analyte % Breakdown

 4.284,4'-DDT [2]

 8.76Endrin [2]
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

IDENTIFICATION SUMMARY

FOR SINGLE COMPONENT ANALYTES LCS

SW-846 8081B

Lab Sample ID: Date(s) Analyzed:B325283-BS1

Instrument ID (1):

GC Column (1): ID: (mm) (mm)ID:GC Column (2):

ECD2 Instrument ID (2): ECD2

12/14/2022 12/14/2022

ANALYTE CONCENTRATION %RPDCOL RT
RT WINDOW

FROM TO

4,4'-DDD 1 6.923 0.000 0.000 0.10

0.110.0000.0006.8772 9.5

4,4'-DDE 1 6.497 0.000 0.000 0.095

0.0980.0000.0006.4662 3.1

4,4'-DDT 1 7.129 0.000 0.000 0.097

0.0920.0000.0007.1072 5.3

Aldrin 1 5.860 0.000 0.000 0.094

0.0970.0000.0005.7472 3.1

alpha-BHC 1 5.205 0.000 0.000 0.089

0.0930.0000.0005.1152 4.4

beta-BHC 1 5.441 0.000 0.000 0.086

0.0870.0000.0005.3602 1.2

delta-BHC 1 5.546 0.000 0.000 0.084

0.0840.0000.0005.5262 0.0

Dieldrin 1 6.695 0.000 0.000 0.097

0.0980.0000.0006.5552 1.0

Endosulfan I 1 6.526 0.000 0.000 0.088

0.0940.0000.0006.3662 6.6

Endosulfan II 1 7.022 0.000 0.000 0.086

0.0900.0000.0006.9212 4.6

Endosulfan Sulfate 1 7.669 0.000 0.000 0.084

0.0880.0000.0007.3852 4.7

Endrin 1 6.859 0.000 0.000 0.094

0.0990.0000.0006.7652 5.2

Endrin Ketone 1 7.880 0.000 0.000 0.083

0.0830.0000.0007.7822 0.0

gamma-BHC (Lindane) 1 5.388 0.000 0.000 0.090

0.0980.0000.0005.3082 8.5

Heptachlor 1 5.673 0.000 0.000 0.093

0.0960.0000.0005.5572 3.2

Heptachlor Epoxide 1 6.259 0.000 0.000 0.093

[TOC_1]Dual Column RPD Report[TOC]
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

IDENTIFICATION SUMMARY

FOR SINGLE COMPONENT ANALYTES LCS

SW-846 8081B

Lab Sample ID: Date(s) Analyzed:B325283-BS1

Instrument ID (1):

GC Column (1): ID: (mm) (mm)ID:GC Column (2):

ECD2 Instrument ID (2): ECD2

12/14/2022 12/14/2022

ANALYTE CONCENTRATION %RPDCOL RT
RT WINDOW

FROM TO

0.0910.0000.0006.1102 2.2

Hexachlorobenzene 1 5.107 0.000 0.000 0.090

0.0920.0000.0005.0372 2.2

Methoxychlor 1 7.511 0.000 0.000 0.095

0.0940.0000.0007.6522 1.1
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

IDENTIFICATION SUMMARY

FOR SINGLE COMPONENT ANALYTES LCS Dup

SW-846 8081B

Lab Sample ID: Date(s) Analyzed:B325283-BSD1

Instrument ID (1):

GC Column (1): ID: (mm) (mm)ID:GC Column (2):

ECD2 Instrument ID (2): ECD2

12/14/2022 12/14/2022

ANALYTE CONCENTRATION %RPDCOL RT
RT WINDOW

FROM TO

4,4'-DDD 1 6.922 0.000 0.000 0.11

0.110.0000.0006.8762 0.0

4,4'-DDE 1 6.497 0.000 0.000 0.10

0.100.0000.0006.4652 0.0

4,4'-DDT 1 7.128 0.000 0.000 0.10

0.100.0000.0007.1062 9.5

Aldrin 1 5.860 0.000 0.000 0.095

0.0990.0000.0005.7462 4.1

alpha-BHC 1 5.204 0.000 0.000 0.086

0.0900.0000.0005.1152 4.6

beta-BHC 1 5.440 0.000 0.000 0.089

0.0920.0000.0005.3592 3.3

delta-BHC 1 5.545 0.000 0.000 0.088

0.0890.0000.0005.5252 0.0

Dieldrin 1 6.695 0.000 0.000 0.10

0.100.0000.0006.5542 0.0

Endosulfan I 1 6.526 0.000 0.000 0.093

0.0980.0000.0006.3662 5.2

Endosulfan II 1 7.022 0.000 0.000 0.092

0.0950.0000.0006.9212 3.2

Endosulfan Sulfate 1 7.669 0.000 0.000 0.092

0.0940.0000.0007.3832 2.2

Endrin 1 6.858 0.000 0.000 0.10

0.100.0000.0006.7642 0.0

Endrin Ketone 1 7.879 0.000 0.000 0.090

0.0900.0000.0007.7812 0.0

gamma-BHC (Lindane) 1 5.387 0.000 0.000 0.090

0.0980.0000.0005.3072 8.5

Heptachlor 1 5.672 0.000 0.000 0.094

0.0970.0000.0005.5562 3.1

Heptachlor Epoxide 1 6.258 0.000 0.000 0.096
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

IDENTIFICATION SUMMARY

FOR SINGLE COMPONENT ANALYTES LCS Dup

SW-846 8081B

Lab Sample ID: Date(s) Analyzed:B325283-BSD1

Instrument ID (1):

GC Column (1): ID: (mm) (mm)ID:GC Column (2):

ECD2 Instrument ID (2): ECD2

12/14/2022 12/14/2022

ANALYTE CONCENTRATION %RPDCOL RT
RT WINDOW

FROM TO

0.0950.0000.0006.1092 1.1

Hexachlorobenzene 1 5.107 0.000 0.000 0.093

0.0970.0000.0005.0372 4.2

Methoxychlor 1 7.510 0.000 0.000 0.10

0.0990.0000.0007.6512 1.0
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

IDENTIFICATION SUMMARY

FOR SINGLE COMPONENT ANALYTES LCS

SW-846 8082A

Lab Sample ID: Date(s) Analyzed:B325476-BS1

Instrument ID (1):

GC Column (1): ID: (mm) (mm)ID:GC Column (2):

ECD5 Instrument ID (2): ECD5

12/13/2022 12/13/2022

ANALYTE CONCENTRATION %RPDCOL RT
RT WINDOW

FROM TO

Aroclor-1016 1 0.000 -0.030 0.030 0.17

0.170.030-0.0300.0002 0.0

Aroclor-1260 1 0.000 -0.030 0.030 0.17

0.160.030-0.0300.0002 6.1
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

IDENTIFICATION SUMMARY

FOR SINGLE COMPONENT ANALYTES LCS Dup

SW-846 8082A

Lab Sample ID: Date(s) Analyzed:B325476-BSD1

Instrument ID (1):

GC Column (1): ID: (mm) (mm)ID:GC Column (2):

ECD5 Instrument ID (2): ECD5

12/13/2022 12/13/2022

ANALYTE CONCENTRATION %RPDCOL RT
RT WINDOW

FROM TO

Aroclor-1016 1 0.000 -0.030 0.030 0.18

0.170.030-0.0300.0002 5.7

Aroclor-1260 1 0.000 -0.030 0.030 0.17

0.170.030-0.0300.0002 0.0
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

FLAG/QUALIFIER SUMMARY

* QC result is outside of established limits.

� Wide recovery limits established for difficult compound.

� Wide RPD limits established for difficult compound.

# Data exceeded client recommended or regulatory level 

Percent recoveries and relative percent differences (RPDs) are determined by the software using values in the 

calculation which have not been rounded.

No results have been blank subtracted unless specified in the case narrative section.

RL Reporting Limit is at the level of quantitation (LOQ)

DL Detection Limit is the lower limit of detection determined by the MDL study

MCL Maximum Contaminant Level

ND Not Detected

Continuing Calibration Blank (CCB) was greater than the method detection limit but less than the reporting limit.B-08

Laboratory fortified blank/laboratory control sample recovery and duplicate recoveries outside of control limits.  

Data validation is not affected since all results are "not detected" for associated samples in this batch and bias is 

on the high side.

L-02

The reporting limit verification for the AIHA lead program is outside of control limits for this element. Any 

reported result at or near the detection limit may be biased on the high side.

M-10

Laboratory fortified blank duplicate RPD is outside of control limits.  Reduced precision is anticipated for any 

reported value for this compound.

R-05

Continuing calibration verification (CCV) did not meet method specifications and was biased on the high side for 

this compound.

V-06

Response factor is less than method specified minimum acceptable value.  Reduced precision and accuracy may 

be associated with reported result.

V-16

Continuing calibration verification (CCV) did not meet method specifications and was biased on the high side.  

Data validation is not affected since sample result was "not detected" for this compound.

V-20

[TOC_1]Flag/Qualifier Summary[TOC]
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

CertificationsAnalyte

CERTIFICATIONS

Certified Analyses included in this Report

SW-846 1010A-B in Soil

NY,NC,ME,VAFlashpoint

SW-846 6010D in Soil

CT,NH,NY,ME,VA,NCAntimony

CT,NH,NY,ME,VA,NCArsenic

CT,NH,NY,ME,VA,NCBarium

CT,NH,NY,ME,VA,NCBeryllium

CT,NH,NY,ME,VA,NCCadmium

CT,NH,NY,ME,VA,NCChromium

CT,NH,NY,AIHA,ME,VA,NCLead

CT,NH,NY,ME,VA,NCNickel

CT,NH,NY,ME,VA,NCSelenium

CT,NH,NY,ME,VA,NCSilver

CT,NH,NY,ME,VA,NCThallium

CT,NH,NY,ME,VA,NCVanadium

CT,NH,NY,ME,VA,NCZinc

SW-846 6010D in Water

CT,NH,NY,ME,VA,NCAntimony

CT,NH,NY,ME,VA,RI,NCArsenic

CT,NH,NY,ME,VA,NCBarium

CT,NH,NY,ME,VA,NCBeryllium

CT,NH,NY,ME,VA,NCCadmium

CT,NH,NY,ME,VA,NCChromium

CT,NH,NY,ME,VA,NCLead

CT,NH,NY,ME,VA,NCNickel

CT,NH,NY,ME,VA,NCSelenium

CT,NH,NY,ME,VA,NCSilver

CT,NH,NY,VA,NCThallium

CT,NH,NY,ME,VA,NCVanadium

CT,NH,NY,ME,VA,NCZinc

SW-846 7471B in Soil

CT,NH,NY,NC,ME,VAMercury

SW-846 8081B in Soil

CT,NC,NH,NY,ME,VAAldrin

CT,NC,NH,NY,ME,VAAldrin [2C]

CT,NC,NH,NY,ME,VAalpha-BHC

CT,NC,NH,NY,ME,VAalpha-BHC [2C]

CT,NC,NH,NY,ME,VAbeta-BHC

CT,NC,NH,NY,ME,VAbeta-BHC [2C]

CT,NC,NH,NY,ME,VAdelta-BHC

CT,NC,NH,NY,ME,VAdelta-BHC [2C]

CT,NC,NH,NY,ME,VAgamma-BHC (Lindane)

CT,NC,NH,NY,ME,VAgamma-BHC (Lindane) [2C]

CT,NC,NH,NY,ME,VAChlordane

CT,NC,NH,NY,ME,VAChlordane [2C]

CT,NC,NH,NY,ME,VA4,4'-DDD

[TOC_1]Certifications[TOC]
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

CertificationsAnalyte

CERTIFICATIONS

Certified Analyses included in this Report

SW-846 8081B in Soil

CT,NC,NH,NY,ME,VA4,4'-DDD [2C]

CT,NC,NH,NY,ME,VA4,4'-DDE

CT,NC,NH,NY,ME,VA4,4'-DDE [2C]

CT,NC,NH,NY,ME,VA4,4'-DDT

CT,NC,NH,NY,ME,VA4,4'-DDT [2C]

CT,NC,NH,NY,ME,VADieldrin

CT,NC,NH,NY,ME,VADieldrin [2C]

CT,NC,NH,NY,ME,VAEndosulfan I

CT,NC,NH,NY,ME,VAEndosulfan I [2C]

CT,NC,NH,NY,ME,VAEndosulfan II

CT,NC,NH,NY,ME,VAEndosulfan II [2C]

CT,NC,NH,NY,ME,VAEndosulfan Sulfate

CT,NC,NH,NY,ME,VAEndosulfan Sulfate [2C]

CT,NC,NH,NY,ME,VAEndrin

CT,NC,NH,NY,ME,VAEndrin [2C]

NCEndrin Ketone

NCEndrin Ketone [2C]

CT,NC,NH,NY,ME,VAHeptachlor

CT,NC,NH,NY,ME,VAHeptachlor [2C]

CT,NC,NH,NY,ME,VAHeptachlor Epoxide

CT,NC,NH,NY,ME,VAHeptachlor Epoxide [2C]

NCHexachlorobenzene

NCHexachlorobenzene [2C]

CT,NC,NH,NY,ME,VAMethoxychlor

CT,NC,NH,NY,ME,VAMethoxychlor [2C]

CT,NC,NH,NY,ME,VAToxaphene

CT,NC,NH,NY,ME,VAToxaphene [2C]

SW-846 8081B in Water

CT,NC,NH,NY,ME,VAAldrin

CT,NC,NH,NY,ME,VAAldrin [2C]

CT,NC,NH,NY,ME,VAalpha-BHC

CT,NC,NH,NY,ME,VAalpha-BHC [2C]

CT,NC,NH,NY,ME,VAbeta-BHC

CT,NC,NH,NY,ME,VAbeta-BHC [2C]

CT,NC,NH,NY,ME,VAdelta-BHC

CT,NC,NH,NY,ME,VAdelta-BHC [2C]

CT,NC,NH,NY,ME,VAgamma-BHC (Lindane)

CT,NC,NH,NY,ME,VAgamma-BHC (Lindane) [2C]

CT,NC,NH,NY,ME,VAChlordane

CT,NC,NH,NY,ME,VAChlordane [2C]

CT,NC,NH,NY,ME,VA4,4'-DDD

CT,NC,NH,NY,ME,VA4,4'-DDD [2C]

CT,NC,NH,NY,ME,VA4,4'-DDE

CT,NC,NH,NY,ME,VA4,4'-DDE [2C]

CT,NC,NH,NY,ME,VA4,4'-DDT

CT,NC,NH,NY,ME,VA4,4'-DDT [2C]
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

CertificationsAnalyte

CERTIFICATIONS

Certified Analyses included in this Report

SW-846 8081B in Water

CT,NC,NH,NY,ME,VADieldrin

CT,NC,NH,NY,ME,VADieldrin [2C]

CT,NC,NH,NY,ME,VAEndosulfan I

CT,NC,NH,NY,ME,VAEndosulfan I [2C]

CT,NC,NH,NY,ME,VAEndosulfan II

CT,NC,NH,NY,ME,VAEndosulfan II [2C]

CT,NC,NH,NY,ME,VAEndosulfan Sulfate

CT,NC,NH,NY,ME,VAEndosulfan Sulfate [2C]

CT,NC,NH,NY,ME,VAEndrin

CT,NC,NH,NY,ME,VAEndrin [2C]

NCEndrin Ketone

NCEndrin Ketone [2C]

CT,NC,NH,NY,ME,VAHeptachlor

CT,NC,NH,NY,ME,VAHeptachlor [2C]

CT,NC,NH,NY,ME,VAHeptachlor Epoxide

CT,NC,NH,NY,ME,VAHeptachlor Epoxide [2C]

NCHexachlorobenzene

NCHexachlorobenzene [2C]

CT,NC,NH,NY,ME,VAMethoxychlor

CT,NC,NH,NY,ME,VAMethoxychlor [2C]

CT,NC,NH,NY,ME,VAToxaphene

CT,NC,NH,NY,ME,VAToxaphene [2C]

SW-846 8082A in Soil

CT,NH,NY,ME,NC,VA,PAAroclor-1016

CT,NH,NY,ME,NC,VA,PAAroclor-1016 [2C]

CT,NH,NY,ME,NC,VA,PAAroclor-1221

CT,NH,NY,ME,NC,VA,PAAroclor-1221 [2C]

CT,NH,NY,ME,NC,VA,PAAroclor-1232

CT,NH,NY,ME,NC,VA,PAAroclor-1232 [2C]

CT,NH,NY,ME,NC,VA,PAAroclor-1242

CT,NH,NY,ME,NC,VA,PAAroclor-1242 [2C]

CT,NH,NY,ME,NC,VA,PAAroclor-1248

CT,NH,NY,ME,NC,VA,PAAroclor-1248 [2C]

CT,NH,NY,ME,NC,VA,PAAroclor-1254

CT,NH,NY,ME,NC,VA,PAAroclor-1254 [2C]

CT,NH,NY,ME,NC,VA,PAAroclor-1260

CT,NH,NY,ME,NC,VA,PAAroclor-1260 [2C]

NY,NC,VA,PAAroclor-1262

NY,NC,VA,PAAroclor-1262 [2C]

NY,NC,VA,PAAroclor-1268

NY,NC,VA,PAAroclor-1268 [2C]

SW-846 8260D in Soil

CT,NH,NY,MEAcetone

CT,NH,NY,MEBenzene

NH,NY,MEBromobenzene

NH,NY,MEBromochloromethane

La
st

 M
od

ifi
ed

: 0
2/

28
/2

02
4 

at
 1

0:
41

A
M

 E
S

T



39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

CertificationsAnalyte

CERTIFICATIONS

Certified Analyses included in this Report

SW-846 8260D in Soil

CT,NH,NY,MEBromodichloromethane

CT,NH,NY,MEBromoform

CT,NH,NY,MEBromomethane

CT,NH,NY,ME2-Butanone (MEK)

CT,NH,NY,MEn-Butylbenzene

CT,NH,NY,MEsec-Butylbenzene

CT,NH,NY,MEtert-Butylbenzene

CT,NH,NY,MECarbon Disulfide

CT,NH,NY,MECarbon Tetrachloride

CT,NH,NY,MEChlorobenzene

CT,NH,NY,MEChlorodibromomethane

CT,NH,NY,MEChloroethane

CT,NH,NY,MEChloroform

CT,NH,NY,MEChloromethane

CT,NH,NY,ME2-Chlorotoluene

CT,NH,NY,ME4-Chlorotoluene

NY1,2-Dibromo-3-chloropropane (DBCP)

NY1,2-Dibromoethane (EDB)

NH,NY,MEDibromomethane

CT,NH,NY,ME1,2-Dichlorobenzene

CT,NH,NY,ME1,3-Dichlorobenzene

CT,NH,NY,ME1,4-Dichlorobenzene

NY,MEDichlorodifluoromethane (Freon 12)

CT,NH,NY,ME1,1-Dichloroethane

CT,NH,NY,ME1,2-Dichloroethane

CT,NH,NY,ME1,1-Dichloroethylene

CT,NH,NY,MEcis-1,2-Dichloroethylene

CT,NH,NY,MEtrans-1,2-Dichloroethylene

CT,NH,NY,ME1,2-Dichloropropane

NH,NY,ME1,3-Dichloropropane

NH,NY,ME2,2-Dichloropropane

NH,NY,ME1,1-Dichloropropene

CT,NH,NY,MEcis-1,3-Dichloropropene

CT,NH,NY,MEtrans-1,3-Dichloropropene

NY1,4-Dioxane

CT,NH,NY,MEEthylbenzene

NH,NY,MEHexachlorobutadiene

CT,NH,NY,ME2-Hexanone (MBK)

CT,NH,NY,MEIsopropylbenzene (Cumene)

NH,NYp-Isopropyltoluene (p-Cymene)

NH,NYMethyl tert-Butyl Ether (MTBE)

CT,NH,NY,MEMethylene Chloride

CT,NH,NY4-Methyl-2-pentanone (MIBK)

NH,NY,MENaphthalene

NH,NYn-Propylbenzene

CT,NH,NY,MEStyrene

CT,NH,NY,ME1,1,1,2-Tetrachloroethane
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

CertificationsAnalyte

CERTIFICATIONS

Certified Analyses included in this Report

SW-846 8260D in Soil

CT,NH,NY,ME1,1,2,2-Tetrachloroethane

CT,NH,NY,METetrachloroethylene

CT,NH,NY,METoluene

NY1,2,3-Trichlorobenzene

NH,NY,ME1,2,4-Trichlorobenzene

CT,NH,NY,ME1,1,1-Trichloroethane

CT,NH,NY,ME1,1,2-Trichloroethane

CT,NH,NY,METrichloroethylene

CT,NH,NY,METrichlorofluoromethane (Freon 11)

NH,NY,ME1,2,3-Trichloropropane

CT,NH,NY,ME1,2,4-Trimethylbenzene

CT,NH,NY,ME1,3,5-Trimethylbenzene

CT,NH,NY,MEVinyl Chloride

CT,NH,NY,MEm+p Xylene

CT,NH,NY,MEo-Xylene

SW-846 8270E in Soil

CT,NY,NHAcenaphthene

CT,NY,NHAcenaphthylene

NY,NHAcetophenone

NY,NHAniline

CT,NY,NHAnthracene

CT,NY,NHBenzo(a)anthracene

CT,NY,NHBenzo(a)pyrene

CT,NY,NHBenzo(b)fluoranthene

CT,NY,NHBenzo(g,h,i)perylene

CT,NY,NHBenzo(k)fluoranthene

CT,NY,NHBis(2-chloroethoxy)methane

CT,NY,NHBis(2-chloroethyl)ether

CT,NY,NHBis(2-chloroisopropyl)ether

CT,NY,NHBis(2-Ethylhexyl)phthalate

CT,NY,NH4-Bromophenylphenylether

CT,NY,NHButylbenzylphthalate

CT,NY,NH4-Chloroaniline

CT,NY,NH2-Chloronaphthalene

CT,NY,NH2-Chlorophenol

CT,NY,NHChrysene

CT,NY,NHDibenz(a,h)anthracene

CT,NY,NHDibenzofuran

CT,NY,NHDi-n-butylphthalate

NY,NH1,2-Dichlorobenzene

NY,NH1,3-Dichlorobenzene

NY,NH1,4-Dichlorobenzene

CT,NY,NH3,3-Dichlorobenzidine

CT,NY,NH2,4-Dichlorophenol

CT,NY,NHDiethylphthalate

CT,NY,NH2,4-Dimethylphenol
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

CertificationsAnalyte

CERTIFICATIONS

Certified Analyses included in this Report

SW-846 8270E in Soil

CT,NY,NHDimethylphthalate

CT,NY,NH2,4-Dinitrophenol

CT,NY,NH2,4-Dinitrotoluene

CT,NY,NH2,6-Dinitrotoluene

CT,NY,NHDi-n-octylphthalate

NY,NH1,2-Diphenylhydrazine/Azobenzene

CT,NY,NHFluoranthene

NY,NHFluorene

CT,NY,NHHexachlorobenzene

CT,NY,NHHexachlorobutadiene

CT,NY,NHHexachloroethane

CT,NY,NHIndeno(1,2,3-cd)pyrene

CT,NY,NHIsophorone

CT,NY,NH2-Methylnaphthalene

CT,NY,NH2-Methylphenol

CT,NY,NH3/4-Methylphenol

CT,NY,NHNaphthalene

CT,NY,NHNitrobenzene

CT,NY,NH2-Nitrophenol

CT,NY,NH4-Nitrophenol

CT,NY,NHPentachlorophenol

CT,NY,NHPhenanthrene

CT,NY,NHPhenol

CT,NY,NHPyrene

CT,NY,NH1,2,4-Trichlorobenzene

CT,NY,NH2,4,5-Trichlorophenol

CT,NY,NH2,4,6-Trichlorophenol

Con-Test, a Pace Environmental Laboratory, operates under the following certifications and accreditations:

Code Description Number Expires

100033AIHA-LAP, LLC - ISO 17025:2017AIHA 03/1/2024

PH-0165Connecticut Department of Public HealthCT 12/31/2022

10899 NELAPNew York State Department of HealthNY 04/1/2023

2516 NELAPNew Hampshire Environmental LabNH 02/5/2023

LAO00373Rhode Island Department of HealthRI 12/30/2022

652North Carolina Div. of Water QualityNC 12/31/2023

MA00100State of MaineME 06/9/2023

460217Commonwealth of VirginiaVA 12/14/2023

68-05812Commonwealth of Pennsylvania DEPPA 06/30/2023
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8270, conductivity, added per client request 12/12/22 KF
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CN04130

Friday, December 23, 2022

Sample ID#s:

Attn: Kaitlyn Feliciano
Con-Test
39 Spruce Street
East Longmeadow, MA 01028

SDG ID: GCN04130
Project ID: 22L1295

Sincerely yours,

Laboratory Director

Phyllis Shiller

If you are the client above and have any questions concerning this testing, please do 
not hesitate to contact Phoenix Client Services at ext.200.  The contents of this report 
cannot be discussed with anyone other than the client listed above without their 
written consent.

NELAC - #NY11301
CT Lab Registration #PH-0618
MA Lab Registration #M-CT007
ME Lab Registration #CT-007
NH Lab Registration #213693-A,B

NJ Lab Registration #CT-003
NY Lab Registration #11301
PA Lab Registration #68-03530
RI Lab Registration #63
VT Lab Registration #VT11301

This laboratory is in compliance with the NELAC requirements of procedures used 
except where indicated.

This report contains results for the parameters tested, under the sampling conditions 
described on the Chain Of Custody, as received by the laboratory.  This report is 
incomplete unless all pages indicated in the pagination at the bottom of the page are 
included.

A scanned version of the COC form accompanies the analytical report and is an exact 
duplicate of the original.

All soils, solids and sludges are reported on a dry weight basis unless otherwise noted 
in the sample comments.

587 East Middle Turnpike, P.O. Box 370, Manchester, CT 06040
Telephone (860) 645-1102   Fax (860) 645-0823
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SDG Comments
December 23, 2022

587 East Middle Turnpike, P.O.Box 370, Manchester, CT 06045
              Tel. (860) 645-1102            Fax (860) 645-0823

Environmental Laboratories, Inc.

SDG I.D.: GCN04130

Phoenix reporting levels may exceed those referenced in the CAM protocol.  Please refer to criteria sheet 
for comparisons to requested MCP standards.
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Sample Id Cross Reference
December 23, 2022

587 East Middle Turnpike, P.O.Box 370, Manchester, CT 06045
              Tel. (860) 645-1102            Fax (860) 645-0823

Environmental Laboratories, Inc.

SDG I.D.: GCN04130

Client Id Lab Id Matrix

Project ID: 22L1295

22L1295-01 CN04130 SOIL

Page 3 of 10
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Sample Information Custody Information

Matrix:

Location Code:

Rush Request:

P.O.#:

Collected by:
Received by:

Analyzed by:

SOIL

CON-TEST

Standard

12/08/22

SW

see "By" below

Laboratory Data

22L1295-01

Phoenix ID: CN04130

12/14/22 10:49

Parameter Result
RL/
PQL Units Date/Time By Reference

FOR: Attn: Kaitlyn Feliciano
Con-Test
39 Spruce Street
East Longmeadow, MA 01028

Analysis Report
December 23, 2022

Date Time

SDG ID: GCN04130

Client ID:
Project ID: 22L1295

Dilution

587 East Middle Turnpike, P.O.Box 370, Manchester, CT 06045
              Tel. (860) 645-1102            Fax (860) 645-0823

Environmental Laboratories, Inc.

95Percent Solid 12/14/22 AL SW846-%Solid%

CompletedSoil Extraction for Herbicide 12/19/22 J/D SW3546

Chlorinated Herbicides
ND2,4,5-T 0.026 12/20/22 JRB SW8151Amg/kg 2

ND2,4,5-TP (Silvex) 0.026 12/20/22 JRB SW8151Amg/kg 2

ND2,4-D 0.052 12/20/22 JRB SW8151Amg/kg 2

ND2,4-DB 0.026 12/20/22 JRB SW8151Amg/kg 2

NDDalapon 0.026 12/20/22 JRB SW8151Amg/kg 2

NDDicamba 0.026 12/20/22 JRB SW8151Amg/kg 2

NDDichloroprop 0.039 12/20/22 JRB SW8151Amg/kg 2

NDDinoseb 0.026 12/20/22 JRB SW8151Amg/kg 2

NDMCPA 3.1 12/20/22 JRB SW8151Amg/kg 2

NDMCPP 3.1 12/20/22 JRB SW8151Amg/kg 2

QA/QC Surrogates
120% DCAA 12/20/22 JRB 30 - 150 %% 2

89% DCAA (Confirmation) 12/20/22 JRB 30 - 150 %% 2

Ver 1
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22L1295-01
Phoenix I.D.: CN04130

Client ID:
22L1295Project ID:

Parameter Result
RL/
PQL Units Date/Time ByDilution Reference

Comments:

All soils, solids and sludges are reported on a dry weight basis unless otherwise noted in the sample comments.

Phyllis Shiller, Laboratory Director

December 23, 2022

Massachusetts does not offer certification for Soil/Solid matrices.

If you are the client above and have any questions concerning this testing, please do not hesitate to contact Phoenix Client Services at ext.200.  
The contents of this report cannot be discussed with anyone other than the client listed above without their written consent.

Reviewed and Released by: Ethan Lee, Project Manager

RL/PQL=Reporting/Practical Quantitation Level  ND=Not Detected   BRL=Below Reporting Level
QA/QC Surrogates: Surrogates are compounds (preceeded with a %) added by the lab to determine analysis efficiency.  Surrogate 
results(%) listed in the report are not "detected" compounds.

Ver 1
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QA/QC Data

Parameter
            Blk
Blank   RL

MS
%

MSD
%

MS
RPD

QA/QC Report
December 23, 2022

587 East Middle Turnpike, P.O.Box 370, Manchester, CT 06045
              Tel. (860) 645-1102            Fax (860) 645-0823

Environmental Laboratories, Inc.

SDG I.D.: GCN04130

LCS
%

LCSD
%

LCS
RPD

%
Rec

Limits

%
RPD
Limits

QA/QC Batch 656745 (ug/Kg), QC Sample No: CN07410 10X (CN04130)

Chlorinated Herbicides - Soil
2,4,5-T 82 80ND 2.560 69 14.0 40 - 140 30130

2,4,5-TP (Silvex) 73 79ND 7.970 80 13.3 40 - 140 30130

2,4-D 84 91ND 8.069 91 27.5 40 - 140 30250

2,4-DB 89 94ND 5.553 61 14.0 40 - 140 302500

Dalapon 62 73ND 16.367 73 8.6 40 - 140 30130

Dicamba 81 68ND 17.494 105 11.1 40 - 140 30130

Dichloroprop 133 140ND 5.182 96 15.7 40 - 140 30130

Dinoseb 75 78ND 3.981 90 10.5 10 - 110 20130

MCPA 50 52ND 3.976 94 21.2 40 - 140 3038000

MCPP 56 68ND 19.479 102 25.4 40 - 140 3038000

% DCAA (Surrogate Rec) 132 149126 12.1112 127 12.6 30 - 150 30%

% DCAA (Surrogate Rec) (Confirm 114 114126 0.0107 118 9.8 30 - 150 30%

MCP 8151 additional criteria: 10% of compounds can be outside of acceptance criteria as long as recovery is at least 10%.

Comment:

MS - Matrix Spike
Phyllis Shiller, Laboratory Director

If there are any questions regarding this data, please call Phoenix Client Services at extension 200.

December 23, 2022
MS Dup - Matrix Spike Duplicate

RPD - Relative Percent Difference
LCS - Laboratory Control Sample
LCSD - Laboratory Control Sample Duplicate

NC - No Criteria
Intf - Interference
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Sample Criteria Exceedances ReportFriday, December 23, 2022

Acode Phoenix Analyte CriteriaResult RLSampNo
Analysis

UnitsCriteria

GCN04130 - CON-TEST
Criteria: MA: CAM

RL
Criteria

State: MA

#Type!*** No Data to Display ***

Phoenix Laboratories does not assume responsibility for the data contained in this exceedance report.  It is provided as an additional tool to identify requested criteria exceedences.  All efforts are 
made to ensure the accuracy of the data (obtained from appropriate agencies).  A lack of exceedence information does not necessarily suggest conformance to the criteria.  It is ultimately the site 
professional's responsibility to determine appropriate compliance.
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Project Location: 22L1295

Project #:Phoenix Environmental Laboratories, Inc.Laboratory Name:

This Form provides certifications for the following data set:  [list Laboratory Sample ID Number(s)]

MassDEP Analytical Protocol Certification Form

CN04130

RTN:

8330 Explosives
CAM VIII A

Ethan Lee

Yes
Were all samples received in a condition consistent with those described on the 
Chain-of-Custody, properly preserved (including temperature*) in the field or 
laboratory, and prepared/analyzed with method holding times? (* see narrative)

Were the analytical method(s) and all associated QC requirements specified in the 
selected CAM protocol(s) followed?

No

Project Manager

Were all required corrective actions and analytical response actions specified in the 
selected CAM protocol(s) implemented for all identified performance standard non-
conformances?

a. VPH, EPH, and APH Methods only:  Was each method conducted without 
significant modification(s)?  (refer to the individual method(s) for a list of significant 
modifications).
b.  APH and TO-15 methods only: Was the complete analyte list reported for each 
method?

Were all applicable CAM protocol QC and performance standard non-
conformances identified and evaluated in a laboratory narrative (including all "No" 
responses to Questions A through E)?

I, the undersigned, attest under the pains and penalties of perjury that, based upon my personal   inquiry of those 
responsible for obtaining the information, the material contained in this analytical  report is, to the best of my knowledge 
and belief, accurate and complete.

Yes No

A

B

C

E

F

Friday, December 23, 2022Date:

8260 VOC
CAM II A

Matrices:

All negative responses must be addressed in an attached laboratory narrative.

Authorized 
Signature:

Affirmative responses to questions A through F are required for "Presumptive Certainty" status

Responses to questions G, H and I below is required for "Presumptive Certainty" status

Groundwater/Surface Water Soil/Sediment Drinking Water Other:

Yes No

Printed Name:

Position:

Air

7470/7471 Hg
CAM III B

MassDEP VPH
CAM IV A

8081 Pesticides
CAM V B

7196 Hex Cr
CAM VI B

MassDEP APH
CAM IX A

8270 SVOC
CAM II B

7010 Metals
CAM III C

MassDEP EPH
CAM IV B

8151 Herbicides
CAM V C

TO-15 VOC
CAM IX B

6010 Metals
CAM III A

6020 Metals
CAM III D

8082 PCB
CAM V A

6860 Perchlorate
CAM VIII B

9012 Total 
Cyanide/PAC
CAM V1 A

 CAM Protocol (check all that apply below)

Yes No

Yes No

Does the laboratory report comply with all the reporting requirements speified in 
CAM VII A, "Quality Assurance and Quality Control Guidelines for the Acquisition 
and Reporting of Analytical Data"?

D

Yes No

Yes No

G
Yes No

Were all QC performance standards specified in the CAM protocol(s) achieved?H Yes No

Were results reported for the complete analyte list specified in the selected CAM 
protocol(s)?

I
Yes No

Data User Note:  Data that achieve "Presumptive Certainty" status may not necessarily meet the data usability and 
representativeness requirements described in 310 CMR 40.  1056(2)(k) and WSC-07-350

 

Were the reporting limits at or below all CAM reporting limits specified in the 
selected CAM protocol(s)?

Page 8 of 10
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MCP Certification Report
December 23, 2022

587 East Middle Turnpike, P.O.Box 370, Manchester, CT 06045
              Tel. (860) 645-1102            Fax (860) 645-0823

Environmental Laboratories, Inc.

SDG I.D.: GCN04130

Herbicide Narration
Were all QA/QC performance criteria specified in the MADEP document CAM achieved?  Yes.

Instrument:

CN04130 (2X)

AU-ECD2 12/20/22-1 Jeff Bucko, Chemist 12/20/22

The initial calibration (HRBN07AI) RSD for the compound list was less than 20% except for the following compounds: None.
The initial calibration (HRBN07BI) RSD for the compound list was less than 20% except for the following compounds: None.
The continuing calibration %D for the compound list was less than 15% except for the following compounds:
Samples: CN04130
  Preceding CC D20B015 - MCPA (6) 25%H (15%), MCPP (5) 26%H (15%)
  Succeeding CC D20B027 - MCPA (6) 23%H (15%), MCPP (5) 24%H (15%)

QC (Batch Specific):

CN04130

Batch 656745  (CN07410)

All LCS recoveries were within 40 - 140 with the following exceptions: None.
All LCSD recoveries were within 40 - 140 with the following exceptions: None.
All LCS/LCSD RPDs were less than 30% with the following exceptions: None.
MCP 8151 additional criteria: 10% of compounds can be outside of acceptance criteria as long as recovery is at least 10%.

I attest under the pains and penalties of perjury that, based upon my inquiry of those individuals immediately responsible for 
obtaining the information,  the material contained in this report is, to the best of my knowledge and belief, accurate and complete.
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MADEP MCP Analytical Method Report Certification Form

Laboratory Name: Pace New England Project #:

Project Location:

This Form provides certifications for the following data set: [list Laboratory Sample ID Number(s)]

22L1295

22L1295-01 thru 22L1295-03

1515 Granville Rd, Westfield, MA

Matrices:  

RTN:

Soil

CAM Protocol (check all that below)

8260 VOC  

CAM II A (X)

8151 Herbicides 

CAM V C ( )

8330 Explosives 

CAM VIII A ( )

6010 Metals  

CAM III A  (X)

7470/7471 Hg  

CAM IIIB  (X)

8270 SVOC 

CAM II B  (X)

8081 Pesticides 

CAM V B (X)

MassDEP VPH 

(GC/PID/FID) 

CAM IV A ( )

6020 Metals   

CAM III D ( )

9014 Total 

Cyanide/PAC 

CAM VI A ( )

8082 PCB   

CAM V A (X)

6860 

Perchlorate 

CAM VIII B ( )

MassDEP EPH  

CAM IV B ( )

7010 Metals  

CAM III C  ( )

7196 Hex Cr   

CAM VI B ( )

MassDEP APH 

CAM IX A ( )

TO-15 VOC 

CAM IX B ( )

MassDEP VPH

(GC/MS)

CAM IV C ( )

Affirmative response to Questions A throughF is required for �Presumptive Certainty� status 

ü  

A
Yes No¹

Were all samples received in a condition consistent with those described on the Chain-of-Custody, 

properly preserved (including temperature) in the field or laboratory, and prepared/analyzed within 

method holding times?

ü  

B
Yes No¹

Were the analytical method(s) and all associated QC requirements specificed in the selected CAM 

protocol(s) followed?

ü  

C
Yes No¹

Were all required corrective actions and analytical response actions specified in the selected CAM 

protocol(s) implemented for all identified performance standard non-conformances?

ü  

D
Yes No¹

Does the laboratory report comply with all the reporting requirements specified in CAM VII A, 

Quality Assurance and Quality Control Guidlines for the Acquisition and Reporting of Analytical 

Data?

  

E a
Yes No¹

VPH, EPH, and APH Methods only: Was each method conducted without significant 

modification(s)? (Refer to the individual method(s) for a list of significant modifications).

  

E b
Yes No¹

APH and TO-15 Methods only: Was the complete analyte list reported for each method?

ü  

F
Yes No¹

Were all applicable CAM protocol QC and performance standard non-conformances identified and 

evaluated in a laboratory narrative (including all No responses to Qestions A through E)?

G Were the reporting limits at or below all CAM reporting limits specified in the selected CAM 

protocol(s)?
ü Yes  No¹

A response to questions G, H and I below is required for �Presumptive Certainty� status 

Were all QC perfomance standards specified in the CAM protocol(s) achieved?  Yes ü No¹H

Data User Note: Data that achieve "Presumptive Certainty" status may not necessarily meet the data usability 

and representativeness requirements described in 310 CMR 40. 1056 (2)(k) and WSC-07-350.

ü  

I
Yes No¹

Were results reported for the complete analyte list specified in the selected CAM protocol(s)?

I, the undersigned, attest under the pains and penalties of perjury that, based upon my personal inquiry of 

those responsible for obtaining the information, the material contained in this analytical report is, to the best 

of my knowledge and belief, accurate and complete. 

¹All Negative responses must be addressed in an attached Environmental Laboratory case narrative.

Signature:

Printed Name:

Position:

Date:
12/23/22

Reporting Specialist

Meghan E. Kelley
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

March 10, 2023       

Jason Ressler

GZA-Springfield,MA

One Financial Plaza, 1350 Main Street, Suite 1400

Springfield, MA 01103

Project Location: 1515 Granville Rd., Westfield, MA.

Client Job Number: 

Project Number: 05.0046609.08

Laboratory Work Order Number: 23B1554

Enclosed are results of analyses for samples as received by the laboratory on February 14, 2023. If you have any questions 

concerning this report, please feel free to contact me.

Sincerely,

Kaitlyn A. Feliciano

Project Manager
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

ANALYTICAL SUMMARY

3/10/2023

GZA-Springfield,MA

One Financial Plaza, 1350 Main Street, Suite 1400

Springfield, MA 01103

ATTN: Jason Ressler

05.0046609.08

23B1554

The results of analyses performed on the following samples submitted to CON-TEST, a Pace Analytical Laboratory, are found in this report.

PROJECT LOCATION:

PURCHASE ORDER NUMBER:

PROJECT NUMBER:

REPORT DATE:

WORK ORDER NUMBER:

FIELD SAMPLE # LAB ID: MATRIX TESTSAMPLE DESCRIPTION SUB LAB

1515 Granville Rd., Westfield, MA.

B22-05 (5'-9') 23B1554-01 Soil SM 2540G

SM21-23 2510B 

Modified

SW-846 1010A-B

SW-846 1030

SW-846 6010D

SW-846 7471B

SW-846 8081B

SW-846 8082A

SW-846 8100 Modified

SW-846 8151A MA M-CT007/CT 

PH-0618/NY11301

SW-846 8260D

SW-846 8270E

SW-846 9014

SW-846 9030A

SW-846 9045C

Tripblank 23B1554-02 Trip Blank Soil SW-846 8260D

Sand Filter 23B1554-03 Soil SM 2540G

SM21-23 2510B 

Modified

SW-846 1010A-B

SW-846 1030

SW-846 6010D

SW-846 7471B

SW-846 8081B

SW-846 8082A

SW-846 8100 Modified

SW-846 8151A MA M-CT007/CT 

PH-0618/NY11301

SW-846 8260D

SW-846 8270E

SW-846 9014

SW-846 9030A

SW-846 9045C

B22-05 (16') 23B1554-04 Soil SW-846 8260D

[TOC_1]Sample Summary[TOC]
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

ANALYTICAL SUMMARY

3/10/2023

GZA-Springfield,MA

One Financial Plaza, 1350 Main Street, Suite 1400

Springfield, MA 01103

ATTN: Jason Ressler

05.0046609.08

23B1554

The results of analyses performed on the following samples submitted to CON-TEST, a Pace Analytical Laboratory, are found in this report.

PROJECT LOCATION:

PURCHASE ORDER NUMBER:

PROJECT NUMBER:

REPORT DATE:

WORK ORDER NUMBER:

FIELD SAMPLE # LAB ID: MATRIX TESTSAMPLE DESCRIPTION SUB LAB

1515 Granville Rd., Westfield, MA.

B22-05 (15'-19') 23B1554-05 Soil SM 2540G

SM21-23 2510B 

Modified

SW-846 1010A-B

SW-846 1030

SW-846 6010D

SW-846 7471B

SW-846 8081B

SW-846 8082A

SW-846 8100 Modified

SW-846 8151A MA M-CT007/CT 

PH-0618/NY11301

SW-846 8260D

SW-846 8270E

SW-846 9014

SW-846 9030A

SW-846 9045C
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

CASE NARRATIVE SUMMARY

All reported results are within defined laboratory quality control objectives unless listed below or otherwise qualified in this report.

[TOC_1]Case Narrative[TOC]
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

SW-846 6010D

Qualifications:

Either laboratory fortified blank/laboratory control sample or duplicate recovery is outside of control limits, but the other is within limits. RPD 

between the two LFB/LCS results is within method specified criteria.
Analyte & Samples(s) Qualified:

L-07

Thallium

B331609-BS1

SW-846 8081B

Qualifications:

Matrix spike duplicate RPD is outside of control limits.  Reduced precision is anticipated for reported result for this compound in this sample.

Analyte & Samples(s) Qualified:

R-06

Aldrin

B331704-MS1

Aldrin [2C]

B331704-MS1

alpha-BHC

23B1554-03[Sand Filter], B331704-MSD1

alpha-BHC [2C]

23B1554-03[Sand Filter], B331704-MSD1

gamma-BHC (Lindane)

23B1554-03[Sand Filter], B331704-MS1, B331704-MSD1

SW-846 8082A

Qualifications:

A dilution was performed as part of the standard analytical procedure.

Analyte & Samples(s) Qualified:

O-32

23B1554-01[B22-05 (5'-9')], 23B1554-05[B22-05 (15'-19')]

SW-846 8100 Modified

Qualifications:

Sample to spike ratio is greater than or equal to 4:1.  Spiked amount is not representative of the native amount in the sample.  Appropriate or 

meaningful recoveries cannot be calculated.
Analyte & Samples(s) Qualified:

MS-19

TPH (C9-C36)

B331572-MS1, B331572-MSD1

SW-846 8260D

Qualifications:

Laboratory fortified blank/laboratory control sample recovery and duplicate recoveries outside of control limits.  Data validation is not 

affected since all results are "not detected" for associated samples in this batch and bias is on the high side.
Analyte & Samples(s) Qualified:

L-02

Chloroethane

B331591-BS1, B331591-BSD1

Sample preserved in the laboratory, not in the field as required by the method.

Analyte & Samples(s) Qualified:

PR-03

23B1554-05[B22-05 (15'-19')]
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

Continuing calibration verification (CCV) did not meet method specifications and was biased on the low side for this compound.

Analyte & Samples(s) Qualified:

V-05

1,2-Dibromo-3-chloropropane (DBCP)

23B1554-01[B22-05 (5'-9')], 23B1554-02[Tripblank], 23B1554-03[Sand Filter], 23B1554-04[B22-05 (16')], 23B1554-05[B22-05 (15'-19')], B331591-BLK1, B331591-BS1, 

B331591-BSD1, S083300-CCV1

Response factor is less than method specified minimum acceptable value.  Reduced precision and accuracy may be associated with reported 

result.
Analyte & Samples(s) Qualified:

V-16

1,4-Dioxane

S083300-CCV1

Continuing calibration verification (CCV) did not meet method specifications and was biased on the high side.  Data validation is not affected 

since sample result was "not detected" for this compound.
Analyte & Samples(s) Qualified:

V-20

Bromomethane

B331591-BS1, B331591-BSD1, S083300-CCV1

Chloroethane

B331591-BS1, B331591-BSD1, S083300-CCV1

Initial calibration verification (ICV) did not meet method specifications and was biased on the high side for this compound. Reported result is 

estimated.
Analyte & Samples(s) Qualified:

V-35

Carbon Disulfide

B331591-BS1, B331591-BSD1, S083300-CCV1

Dichlorodifluoromethane (Freon 12)

B331591-BS1, B331591-BSD1, S083300-CCV1

SW-846 8270E

Qualifications:

Either laboratory fortified blank/laboratory control sample or duplicate recovery is outside of control limits, but the other is within limits. RPD 

between the two LFB/LCS results is within method specified criteria.
Analyte & Samples(s) Qualified:

L-07

Aniline

B331573-BS1

Matrix spike recovery and/or matrix spike duplicate recovery outside of control limits.  Possibility of sample matrix effects that lead to a low 

bias for reported result or non-homogeneous sample aliquots cannot be eliminated.
Analyte & Samples(s) Qualified:

MS-09

Aniline

23B1554-03[Sand Filter], B331573-MS1, B331573-MSD1

Pyridine

23B1554-03[Sand Filter], B331573-MS1, B331573-MSD1

Initial calibration did not meet method specifications.  Compound was calibrated using a response factor where %RSD is outside of method 

specified criteria. Reported result is estimated.
Analyte & Samples(s) Qualified:

V-04

2,4-Dinitrophenol

23B1554-01[B22-05 (5'-9')], 23B1554-03[Sand Filter], B331573-MS1, B331573-MSD1, S083643-CCV1

Continuing calibration verification (CCV) did not meet method specifications and was biased on the low side for this compound.

Analyte & Samples(s) Qualified:

V-05

Aniline

23B1554-05[B22-05 (15'-19')], B331573-BLK1, B331573-BS1, B331573-BSD1, S083406-CCV1

Di-n-octylphthalate

23B1554-05[B22-05 (15'-19')], B331573-BLK1, B331573-BS1, B331573-BSD1, S083406-CCV1

Pentachlorophenol

23B1554-05[B22-05 (15'-19')], B331573-BLK1, B331573-BS1, B331573-BSD1, S083406-CCV1
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

Continuing calibration verification (CCV) did not meet method specifications and was biased on the high side for this compound.

Analyte & Samples(s) Qualified:

V-06

2,4-Dinitrophenol

23B1554-01[B22-05 (5'-9')], 23B1554-03[Sand Filter], B331573-MS1, B331573-MSD1, S083643-CCV1

2,4-Dinitrotoluene

23B1554-01[B22-05 (5'-9')], 23B1554-03[Sand Filter], B331573-MS1, B331573-MSD1, S083643-CCV1

2-Nitrophenol

23B1554-01[B22-05 (5'-9')], 23B1554-03[Sand Filter], B331573-MS1, B331573-MSD1, S083643-CCV1

SW-846 9045C

Qualifications:

Sample received after recommended holding time was exceeded.

Analyte & Samples(s) Qualified:

H-03

pH

23B1554-01[B22-05 (5'-9')]

SW-846 8100 Modified

TPH (C9-C36) is quantitated against a calibration made with a diesel standard.

The results of analyses reported only relate to samples submitted to Con-Test, a Pace Analytical Laboratory, for testing.

I certify that the analyses listed above, unless specifically listed as subcontracted, if any, were performed under my direction according to the approved methodologies listed 

in this document, and that based upon my inquiry of those individuals immediately responsible for obtaining the information, the material contained in this report is, to the 

best of my knowledge and belief, accurate and complete.

Meghan E. Kelley

Reporting Specialist
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

Date Received:  2/14/2023

Work Order:   23B1554Sample Description:Project Location:  1515 Granville Rd., Westfield, MA

Sample ID:  23B1554-01

Field Sample #:  B22-05 (5'-9')

Sample Matrix:  Soil

Sampled:  2/13/2023  15:00

[TOC_2]23B1554-01[TOC]

AnalystAnalyzedDilution Flag/QualRLResultsAnalyte

Date/Time

Units

Date

PreparedMethod

Volatile Organic Compounds by GC/MS

ND 0.11 2/15/23  8:37 MFFmg/Kg dry 2/15/23SW-846 8260D1Acetone

ND 0.0011 2/15/23  8:37 MFFmg/Kg dry 2/15/23SW-846 8260D1tert-Amyl Methyl Ether (TAME)

ND 0.0022 2/15/23  8:37 MFFmg/Kg dry 2/15/23SW-846 8260D1Benzene

ND 0.0022 2/15/23  8:37 MFFmg/Kg dry 2/15/23SW-846 8260D1Bromobenzene

ND 0.0022 2/15/23  8:37 MFFmg/Kg dry 2/15/23SW-846 8260D1Bromochloromethane

ND 0.0022 2/15/23  8:37 MFFmg/Kg dry 2/15/23SW-846 8260D1Bromodichloromethane

ND 0.0022 2/15/23  8:37 MFFmg/Kg dry 2/15/23SW-846 8260D1Bromoform

ND 0.011 2/15/23  8:37 MFFmg/Kg dry 2/15/23SW-846 8260D1Bromomethane

ND 0.044 2/15/23  8:37 MFFmg/Kg dry 2/15/23SW-846 8260D12-Butanone (MEK)

ND 0.0022 2/15/23  8:37 MFFmg/Kg dry 2/15/23SW-846 8260D1n-Butylbenzene

ND 0.0022 2/15/23  8:37 MFFmg/Kg dry 2/15/23SW-846 8260D1sec-Butylbenzene

ND 0.0022 2/15/23  8:37 MFFmg/Kg dry 2/15/23SW-846 8260D1tert-Butylbenzene

ND 0.0011 2/15/23  8:37 MFFmg/Kg dry 2/15/23SW-846 8260D1tert-Butyl Ethyl Ether (TBEE)

ND 0.011 2/15/23  8:37 MFFmg/Kg dry 2/15/23SW-846 8260D1Carbon Disulfide

ND 0.0022 2/15/23  8:37 MFFmg/Kg dry 2/15/23SW-846 8260D1Carbon Tetrachloride

ND 0.0022 2/15/23  8:37 MFFmg/Kg dry 2/15/23SW-846 8260D1Chlorobenzene

ND 0.0011 2/15/23  8:37 MFFmg/Kg dry 2/15/23SW-846 8260D1Chlorodibromomethane

ND 0.022 2/15/23  8:37 MFFmg/Kg dry 2/15/23SW-846 8260D1Chloroethane

ND 0.0044 2/15/23  8:37 MFFmg/Kg dry 2/15/23SW-846 8260D1Chloroform

ND 0.011 2/15/23  8:37 MFFmg/Kg dry 2/15/23SW-846 8260D1Chloromethane

ND 0.0022 2/15/23  8:37 MFFmg/Kg dry 2/15/23SW-846 8260D12-Chlorotoluene

ND 0.0022 2/15/23  8:37 MFFmg/Kg dry 2/15/23SW-846 8260D14-Chlorotoluene

ND 0.0022 2/15/23  8:37 MFFmg/Kg dry 2/15/23SW-846 8260D1 V-051,2-Dibromo-3-chloropropane (DBCP)

ND 0.0011 2/15/23  8:37 MFFmg/Kg dry 2/15/23SW-846 8260D11,2-Dibromoethane (EDB)

ND 0.0022 2/15/23  8:37 MFFmg/Kg dry 2/15/23SW-846 8260D1Dibromomethane

ND 0.0022 2/15/23  8:37 MFFmg/Kg dry 2/15/23SW-846 8260D11,2-Dichlorobenzene

ND 0.0022 2/15/23  8:37 MFFmg/Kg dry 2/15/23SW-846 8260D11,3-Dichlorobenzene

ND 0.0022 2/15/23  8:37 MFFmg/Kg dry 2/15/23SW-846 8260D11,4-Dichlorobenzene

ND 0.022 2/15/23  8:37 MFFmg/Kg dry 2/15/23SW-846 8260D1Dichlorodifluoromethane (Freon 12)

ND 0.0022 2/15/23  8:37 MFFmg/Kg dry 2/15/23SW-846 8260D11,1-Dichloroethane

ND 0.0022 2/15/23  8:37 MFFmg/Kg dry 2/15/23SW-846 8260D11,2-Dichloroethane

ND 0.0044 2/15/23  8:37 MFFmg/Kg dry 2/15/23SW-846 8260D11,1-Dichloroethylene

ND 0.0022 2/15/23  8:37 MFFmg/Kg dry 2/15/23SW-846 8260D1cis-1,2-Dichloroethylene

ND 0.0022 2/15/23  8:37 MFFmg/Kg dry 2/15/23SW-846 8260D1trans-1,2-Dichloroethylene

ND 0.0022 2/15/23  8:37 MFFmg/Kg dry 2/15/23SW-846 8260D11,2-Dichloropropane

ND 0.0011 2/15/23  8:37 MFFmg/Kg dry 2/15/23SW-846 8260D11,3-Dichloropropane

ND 0.0022 2/15/23  8:37 MFFmg/Kg dry 2/15/23SW-846 8260D12,2-Dichloropropane

ND 0.0022 2/15/23  8:37 MFFmg/Kg dry 2/15/23SW-846 8260D11,1-Dichloropropene

ND 0.0011 2/15/23  8:37 MFFmg/Kg dry 2/15/23SW-846 8260D1cis-1,3-Dichloropropene

ND 0.0011 2/15/23  8:37 MFFmg/Kg dry 2/15/23SW-846 8260D1trans-1,3-Dichloropropene

ND 0.022 2/15/23  8:37 MFFmg/Kg dry 2/15/23SW-846 8260D1Diethyl Ether

ND 0.0011 2/15/23  8:37 MFFmg/Kg dry 2/15/23SW-846 8260D1Diisopropyl Ether (DIPE)

ND 0.11 2/15/23  8:37 MFFmg/Kg dry 2/15/23SW-846 8260D11,4-Dioxane

ND 0.0022 2/15/23  8:37 MFFmg/Kg dry 2/15/23SW-846 8260D1Ethylbenzene

[TOC_1]Sample Results[TOC]
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

Date Received:  2/14/2023

Work Order:   23B1554Sample Description:Project Location:  1515 Granville Rd., Westfield, MA

Sample ID:  23B1554-01

Field Sample #:  B22-05 (5'-9')

Sample Matrix:  Soil

Sampled:  2/13/2023  15:00

AnalystAnalyzedDilution Flag/QualRLResultsAnalyte

Date/Time

Units

Date

PreparedMethod

Volatile Organic Compounds by GC/MS

ND 0.0022 2/15/23  8:37 MFFmg/Kg dry 2/15/23SW-846 8260D1Hexachlorobutadiene

ND 0.022 2/15/23  8:37 MFFmg/Kg dry 2/15/23SW-846 8260D12-Hexanone (MBK)

ND 0.0022 2/15/23  8:37 MFFmg/Kg dry 2/15/23SW-846 8260D1Isopropylbenzene (Cumene)

ND 0.0022 2/15/23  8:37 MFFmg/Kg dry 2/15/23SW-846 8260D1p-Isopropyltoluene (p-Cymene)

ND 0.0044 2/15/23  8:37 MFFmg/Kg dry 2/15/23SW-846 8260D1Methyl tert-Butyl Ether (MTBE)

ND 0.022 2/15/23  8:37 MFFmg/Kg dry 2/15/23SW-846 8260D1Methylene Chloride

ND 0.022 2/15/23  8:37 MFFmg/Kg dry 2/15/23SW-846 8260D14-Methyl-2-pentanone (MIBK)

ND 0.0044 2/15/23  8:37 MFFmg/Kg dry 2/15/23SW-846 8260D1Naphthalene

ND 0.0022 2/15/23  8:37 MFFmg/Kg dry 2/15/23SW-846 8260D1n-Propylbenzene

ND 0.0022 2/15/23  8:37 MFFmg/Kg dry 2/15/23SW-846 8260D1Styrene

ND 0.0022 2/15/23  8:37 MFFmg/Kg dry 2/15/23SW-846 8260D11,1,1,2-Tetrachloroethane

ND 0.0011 2/15/23  8:37 MFFmg/Kg dry 2/15/23SW-846 8260D11,1,2,2-Tetrachloroethane

ND 0.0022 2/15/23  8:37 MFFmg/Kg dry 2/15/23SW-846 8260D1Tetrachloroethylene

ND 0.011 2/15/23  8:37 MFFmg/Kg dry 2/15/23SW-846 8260D1Tetrahydrofuran

ND 0.0022 2/15/23  8:37 MFFmg/Kg dry 2/15/23SW-846 8260D1Toluene

ND 0.0022 2/15/23  8:37 MFFmg/Kg dry 2/15/23SW-846 8260D11,2,3-Trichlorobenzene

ND 0.0022 2/15/23  8:37 MFFmg/Kg dry 2/15/23SW-846 8260D11,2,4-Trichlorobenzene

ND 0.0022 2/15/23  8:37 MFFmg/Kg dry 2/15/23SW-846 8260D11,1,1-Trichloroethane

ND 0.0022 2/15/23  8:37 MFFmg/Kg dry 2/15/23SW-846 8260D11,1,2-Trichloroethane

ND 0.0022 2/15/23  8:37 MFFmg/Kg dry 2/15/23SW-846 8260D1Trichloroethylene

ND 0.011 2/15/23  8:37 MFFmg/Kg dry 2/15/23SW-846 8260D1Trichlorofluoromethane (Freon 11)

ND 0.0022 2/15/23  8:37 MFFmg/Kg dry 2/15/23SW-846 8260D11,2,3-Trichloropropane

ND 0.0022 2/15/23  8:37 MFFmg/Kg dry 2/15/23SW-846 8260D11,2,4-Trimethylbenzene

ND 0.0022 2/15/23  8:37 MFFmg/Kg dry 2/15/23SW-846 8260D11,3,5-Trimethylbenzene

ND 0.011 2/15/23  8:37 MFFmg/Kg dry 2/15/23SW-846 8260D1Vinyl Chloride

ND 0.0044 2/15/23  8:37 MFFmg/Kg dry 2/15/23SW-846 8260D1m+p Xylene

ND 0.0022 2/15/23  8:37 MFFmg/Kg dry 2/15/23SW-846 8260D1o-Xylene

Surrogates % Recovery Recovery Limits Flag/Qual

1,2-Dichloroethane-d4 94.3 2/15/23   8:3770-130

Toluene-d8 96.4 2/15/23   8:3770-130

4-Bromofluorobenzene 99.6 2/15/23   8:3770-130
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

Date Received:  2/14/2023

Work Order:   23B1554Sample Description:Project Location:  1515 Granville Rd., Westfield, MA

Sample ID:  23B1554-01

Field Sample #:  B22-05 (5'-9')

Sample Matrix:  Soil

Sampled:  2/13/2023  15:00

AnalystAnalyzedDilution Flag/QualRLResultsAnalyte

Date/Time

Units

Date

PreparedMethod

Semivolatile Organic Compounds by GC/MS

ND 0.076 2/21/23 18:26 BGLmg/Kg dry 2/15/23SW-846 8270E1Biphenyl

ND 0.19 2/21/23 18:26 BGLmg/Kg dry 2/15/23SW-846 8270E1Acenaphthene

ND 0.19 2/21/23 18:26 BGLmg/Kg dry 2/15/23SW-846 8270E1Acenaphthylene

ND 0.39 2/21/23 18:26 BGLmg/Kg dry 2/15/23SW-846 8270E1Acetophenone

ND 0.39 2/21/23 18:26 BGLmg/Kg dry 2/15/23SW-846 8270E1Aniline

ND 0.19 2/21/23 18:26 BGLmg/Kg dry 2/15/23SW-846 8270E1Anthracene

ND 0.19 2/21/23 18:26 BGLmg/Kg dry 2/15/23SW-846 8270E1Benzo(a)anthracene

ND 0.19 2/21/23 18:26 BGLmg/Kg dry 2/15/23SW-846 8270E1Benzo(a)pyrene

ND 0.19 2/21/23 18:26 BGLmg/Kg dry 2/15/23SW-846 8270E1Benzo(b)fluoranthene

ND 0.19 2/21/23 18:26 BGLmg/Kg dry 2/15/23SW-846 8270E1Benzo(g,h,i)perylene

ND 0.19 2/21/23 18:26 BGLmg/Kg dry 2/15/23SW-846 8270E1Benzo(k)fluoranthene

ND 0.39 2/21/23 18:26 BGLmg/Kg dry 2/15/23SW-846 8270E1Bis(2-chloroethoxy)methane

ND 0.39 2/21/23 18:26 BGLmg/Kg dry 2/15/23SW-846 8270E1Bis(2-chloroethyl)ether

ND 0.39 2/21/23 18:26 BGLmg/Kg dry 2/15/23SW-846 8270E1Bis(2-chloroisopropyl)ether

ND 0.39 2/21/23 18:26 BGLmg/Kg dry 2/15/23SW-846 8270E1Bis(2-Ethylhexyl)phthalate

ND 0.39 2/21/23 18:26 BGLmg/Kg dry 2/15/23SW-846 8270E14-Bromophenylphenylether

ND 0.39 2/21/23 18:26 BGLmg/Kg dry 2/15/23SW-846 8270E1Butylbenzylphthalate

ND 0.75 2/21/23 18:26 BGLmg/Kg dry 2/15/23SW-846 8270E14-Chloroaniline

ND 0.39 2/21/23 18:26 BGLmg/Kg dry 2/15/23SW-846 8270E12-Chloronaphthalene

ND 0.39 2/21/23 18:26 BGLmg/Kg dry 2/15/23SW-846 8270E12-Chlorophenol

ND 0.19 2/21/23 18:26 BGLmg/Kg dry 2/15/23SW-846 8270E1Chrysene

ND 0.19 2/21/23 18:26 BGLmg/Kg dry 2/15/23SW-846 8270E1Dibenz(a,h)anthracene

ND 0.39 2/21/23 18:26 BGLmg/Kg dry 2/15/23SW-846 8270E1Dibenzofuran

ND 0.39 2/21/23 18:26 BGLmg/Kg dry 2/15/23SW-846 8270E1Di-n-butylphthalate

ND 0.39 2/21/23 18:26 BGLmg/Kg dry 2/15/23SW-846 8270E11,2-Dichlorobenzene

ND 0.39 2/21/23 18:26 BGLmg/Kg dry 2/15/23SW-846 8270E11,3-Dichlorobenzene

ND 0.39 2/21/23 18:26 BGLmg/Kg dry 2/15/23SW-846 8270E11,4-Dichlorobenzene

ND 0.19 2/21/23 18:26 BGLmg/Kg dry 2/15/23SW-846 8270E13,3-Dichlorobenzidine

ND 0.39 2/21/23 18:26 BGLmg/Kg dry 2/15/23SW-846 8270E12,4-Dichlorophenol

ND 0.39 2/21/23 18:26 BGLmg/Kg dry 2/15/23SW-846 8270E1Diethylphthalate

ND 0.39 2/21/23 18:26 BGLmg/Kg dry 2/15/23SW-846 8270E12,4-Dimethylphenol

ND 0.39 2/21/23 18:26 BGLmg/Kg dry 2/15/23SW-846 8270E1Dimethylphthalate

ND 0.75 2/21/23 18:26 BGLmg/Kg dry 2/15/23SW-846 8270E1 V-04, V-062,4-Dinitrophenol

ND 0.39 2/21/23 18:26 BGLmg/Kg dry 2/15/23SW-846 8270E1 V-062,4-Dinitrotoluene

ND 0.39 2/21/23 18:26 BGLmg/Kg dry 2/15/23SW-846 8270E12,6-Dinitrotoluene

ND 0.39 2/21/23 18:26 BGLmg/Kg dry 2/15/23SW-846 8270E1Di-n-octylphthalate

ND 0.39 2/21/23 18:26 BGLmg/Kg dry 2/15/23SW-846 8270E11,2-Diphenylhydrazine/Azobenzene

ND 0.19 2/21/23 18:26 BGLmg/Kg dry 2/15/23SW-846 8270E1Fluoranthene

ND 0.19 2/21/23 18:26 BGLmg/Kg dry 2/15/23SW-846 8270E1Fluorene

ND 0.39 2/21/23 18:26 BGLmg/Kg dry 2/15/23SW-846 8270E1Hexachlorobenzene

ND 0.39 2/21/23 18:26 BGLmg/Kg dry 2/15/23SW-846 8270E1Hexachlorobutadiene

ND 0.39 2/21/23 18:26 BGLmg/Kg dry 2/15/23SW-846 8270E1Hexachloroethane

ND 0.19 2/21/23 18:26 BGLmg/Kg dry 2/15/23SW-846 8270E1Indeno(1,2,3-cd)pyrene

ND 0.39 2/21/23 18:26 BGLmg/Kg dry 2/15/23SW-846 8270E1Isophorone
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

Date Received:  2/14/2023

Work Order:   23B1554Sample Description:Project Location:  1515 Granville Rd., Westfield, MA

Sample ID:  23B1554-01

Field Sample #:  B22-05 (5'-9')

Sample Matrix:  Soil

Sampled:  2/13/2023  15:00

AnalystAnalyzedDilution Flag/QualRLResultsAnalyte

Date/Time

Units

Date

PreparedMethod

Semivolatile Organic Compounds by GC/MS

ND 0.19 2/21/23 18:26 BGLmg/Kg dry 2/15/23SW-846 8270E12-Methylnaphthalene

ND 0.39 2/21/23 18:26 BGLmg/Kg dry 2/15/23SW-846 8270E12-Methylphenol

ND 0.39 2/21/23 18:26 BGLmg/Kg dry 2/15/23SW-846 8270E13/4-Methylphenol

ND 0.19 2/21/23 18:26 BGLmg/Kg dry 2/15/23SW-846 8270E1Naphthalene

ND 0.39 2/21/23 18:26 BGLmg/Kg dry 2/15/23SW-846 8270E1Nitrobenzene

ND 0.39 2/21/23 18:26 BGLmg/Kg dry 2/15/23SW-846 8270E1 V-062-Nitrophenol

ND 0.75 2/21/23 18:26 BGLmg/Kg dry 2/15/23SW-846 8270E14-Nitrophenol

ND 0.39 2/21/23 18:26 BGLmg/Kg dry 2/15/23SW-846 8270E1Pentachlorophenol

ND 0.19 2/21/23 18:26 BGLmg/Kg dry 2/15/23SW-846 8270E1Phenanthrene

ND 0.39 2/21/23 18:26 BGLmg/Kg dry 2/15/23SW-846 8270E1Phenol

ND 0.19 2/21/23 18:26 BGLmg/Kg dry 2/15/23SW-846 8270E1Pyrene

ND 0.39 2/21/23 18:26 BGLmg/Kg dry 2/15/23SW-846 8270E1Pyridine

ND 0.39 2/21/23 18:26 BGLmg/Kg dry 2/15/23SW-846 8270E11,2,4-Trichlorobenzene

ND 0.39 2/21/23 18:26 BGLmg/Kg dry 2/15/23SW-846 8270E12,4,5-Trichlorophenol

ND 0.39 2/21/23 18:26 BGLmg/Kg dry 2/15/23SW-846 8270E12,4,6-Trichlorophenol

Surrogates % Recovery Recovery Limits Flag/Qual

2-Fluorophenol 67.6 2/21/23  18:2630-130

Phenol-d6 67.6 2/21/23  18:2630-130

Nitrobenzene-d5 79.0 2/21/23  18:2630-130

2-Fluorobiphenyl 87.3 2/21/23  18:2630-130

2,4,6-Tribromophenol 75.1 2/21/23  18:2630-130

p-Terphenyl-d14 89.4 2/21/23  18:2630-130La
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

Date Received:  2/14/2023

Work Order:   23B1554Sample Description:Project Location:  1515 Granville Rd., Westfield, MA

Sample ID:  23B1554-01

Field Sample #:  B22-05 (5'-9')

Sample Matrix:  Soil

Sampled:  2/13/2023  15:00

AnalystAnalyzedDilution Flag/QualRLResultsAnalyte

Date/Time

Units

Date

PreparedMethod

Organochloride Pesticides by GC/ECD

ND 0.0057 2/24/23 15:44 JMBmg/Kg dry 2/15/23SW-846 8081B1Aldrin [1]

ND 0.0057 2/24/23 15:44 JMBmg/Kg dry 2/15/23SW-846 8081B1alpha-BHC [1]

ND 0.0057 2/24/23 15:44 JMBmg/Kg dry 2/15/23SW-846 8081B1beta-BHC [1]

ND 0.0057 2/24/23 15:44 JMBmg/Kg dry 2/15/23SW-846 8081B1delta-BHC [1]

ND 0.0023 2/24/23 15:44 JMBmg/Kg dry 2/15/23SW-846 8081B1gamma-BHC (Lindane) [1]

ND 0.023 2/24/23 15:44 JMBmg/Kg dry 2/15/23SW-846 8081B1Chlordane [1]

ND 0.0046 2/24/23 15:44 JMBmg/Kg dry 2/15/23SW-846 8081B14,4'-DDD [1]

ND 0.0046 2/24/23 15:44 JMBmg/Kg dry 2/15/23SW-846 8081B14,4'-DDE [1]

ND 0.0046 2/24/23 15:44 JMBmg/Kg dry 2/15/23SW-846 8081B14,4'-DDT [1]

ND 0.0046 2/24/23 15:44 JMBmg/Kg dry 2/15/23SW-846 8081B1Dieldrin [1]

ND 0.0057 2/24/23 15:44 JMBmg/Kg dry 2/15/23SW-846 8081B1Endosulfan I [1]

ND 0.0091 2/24/23 15:44 JMBmg/Kg dry 2/15/23SW-846 8081B1Endosulfan II [1]

ND 0.0091 2/24/23 15:44 JMBmg/Kg dry 2/15/23SW-846 8081B1Endosulfan sulfate [1]

ND 0.0091 2/24/23 15:44 JMBmg/Kg dry 2/15/23SW-846 8081B1Endrin [1]

ND 0.0091 2/24/23 15:44 JMBmg/Kg dry 2/15/23SW-846 8081B1Endrin ketone [1]

ND 0.0057 2/24/23 15:44 JMBmg/Kg dry 2/15/23SW-846 8081B1Heptachlor [1]

ND 0.0057 2/24/23 15:44 JMBmg/Kg dry 2/15/23SW-846 8081B1Heptachlor epoxide [1]

ND 0.0068 2/24/23 15:44 JMBmg/Kg dry 2/15/23SW-846 8081B1Hexachlorobenzene [1]

ND 0.057 2/24/23 15:44 JMBmg/Kg dry 2/15/23SW-846 8081B1Methoxychlor [1]

ND 0.11 2/24/23 15:44 JMBmg/Kg dry 2/15/23SW-846 8081B1Toxaphene [1]

Surrogates % Recovery Recovery Limits Flag/Qual

Decachlorobiphenyl [1] 60.3 2/24/23  15:4430-150

Decachlorobiphenyl [2] 71.4 2/24/23  15:4430-150

Tetrachloro-m-xylene [1] 59.2 2/24/23  15:4430-150

Tetrachloro-m-xylene [2] 59.2 2/24/23  15:4430-150
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

Date Received:  2/14/2023

Work Order:   23B1554Sample Description:Project Location:  1515 Granville Rd., Westfield, MA

Sample ID:  23B1554-01

Field Sample #:  B22-05 (5'-9')

Sample Matrix:  Soil

Sampled:  2/13/2023  15:00

AnalystAnalyzedDilution Flag/QualRLResultsAnalyte

Date/Time

Units

Date

PreparedMethod

Sample Flags: O-32 Polychlorinated Biphenyls with 3540 Soxhlet Extraction

ND 0.091 2/16/23 18:55 JEAmg/Kg dry 2/15/23SW-846 8082A4Aroclor-1016 [1]

ND 0.091 2/16/23 18:55 JEAmg/Kg dry 2/15/23SW-846 8082A4Aroclor-1221 [1]

ND 0.091 2/16/23 18:55 JEAmg/Kg dry 2/15/23SW-846 8082A4Aroclor-1232 [1]

ND 0.091 2/16/23 18:55 JEAmg/Kg dry 2/15/23SW-846 8082A4Aroclor-1242 [1]

ND 0.091 2/16/23 18:55 JEAmg/Kg dry 2/15/23SW-846 8082A4Aroclor-1248 [1]

ND 0.091 2/16/23 18:55 JEAmg/Kg dry 2/15/23SW-846 8082A4Aroclor-1254 [1]

ND 0.091 2/16/23 18:55 JEAmg/Kg dry 2/15/23SW-846 8082A4Aroclor-1260 [1]

ND 0.091 2/16/23 18:55 JEAmg/Kg dry 2/15/23SW-846 8082A4Aroclor-1262 [1]

ND 0.091 2/16/23 18:55 JEAmg/Kg dry 2/15/23SW-846 8082A4Aroclor-1268 [1]

Surrogates % Recovery Recovery Limits Flag/Qual

Decachlorobiphenyl [1] 92.5 2/16/23  18:5530-150

Decachlorobiphenyl [2] 91.0 2/16/23  18:5530-150

Tetrachloro-m-xylene [1] 85.7 2/16/23  18:5530-150

Tetrachloro-m-xylene [2] 87.7 2/16/23  18:5530-150
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

Date Received:  2/14/2023

Work Order:   23B1554Sample Description:Project Location:  1515 Granville Rd., Westfield, MA

Sample ID:  23B1554-01

Field Sample #:  B22-05 (5'-9')

Sample Matrix:  Soil

Sampled:  2/13/2023  15:00

AnalystAnalyzedDilution Flag/QualRLResultsAnalyte

Date/Time

Units

Date

PreparedMethod

Petroleum Hydrocarbons Analyses

360 9.5 2/18/23 11:13 GJBmg/Kg dry 2/15/23SW-846 8100 Modified1TPH (C9-C36)

Surrogates % Recovery Recovery Limits Flag/Qual

2-Fluorobiphenyl 63.8 2/18/23  11:1340-140
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

Date Received:  2/14/2023

Work Order:   23B1554Sample Description:Project Location:  1515 Granville Rd., Westfield, MA

Sample ID:  23B1554-01

Field Sample #:  B22-05 (5'-9')

Sample Matrix:  Soil

Sampled:  2/13/2023  15:00

AnalystAnalyzedDilution Flag/QualRLResultsAnalyte

Date/Time

Units

Date

PreparedMethod

Metals Analyses (Total)

ND 1.8 2/17/23 15:01 ATPmg/Kg dry 2/15/23SW-846 6010D1Antimony

ND 3.6 2/17/23 15:01 ATPmg/Kg dry 2/15/23SW-846 6010D1Arsenic

47 1.8 2/17/23 15:01 ATPmg/Kg dry 2/15/23SW-846 6010D1Barium

0.43 0.18 2/17/23 15:01 ATPmg/Kg dry 2/15/23SW-846 6010D1Beryllium

ND 0.36 2/17/23 15:01 ATPmg/Kg dry 2/15/23SW-846 6010D1Cadmium

14 0.73 2/17/23 15:01 ATPmg/Kg dry 2/15/23SW-846 6010D1Chromium

10 0.54 2/17/23 15:01 ATPmg/Kg dry 2/15/23SW-846 6010D1Lead

0.030 0.028 2/21/23 10:32 AAJmg/Kg dry 2/20/23SW-846 7471B1Mercury

14 0.73 2/17/23 15:01 ATPmg/Kg dry 2/15/23SW-846 6010D1Nickel

ND 3.6 2/17/23 15:01 ATPmg/Kg dry 2/15/23SW-846 6010D1Selenium

ND 0.36 2/17/23 15:01 ATPmg/Kg dry 2/15/23SW-846 6010D1Silver

ND 1.8 2/17/23 15:01 ATPmg/Kg dry 2/15/23SW-846 6010D1Thallium

20 0.73 2/17/23 15:01 ATPmg/Kg dry 2/15/23SW-846 6010D1Vanadium

31 0.73 2/17/23 15:01 ATPmg/Kg dry 2/15/23SW-846 6010D1Zinc
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

Date Received:  2/14/2023

Work Order:   23B1554Sample Description:Project Location:  1515 Granville Rd., Westfield, MA

Sample ID:  23B1554-01

Field Sample #:  B22-05 (5'-9')

Sample Matrix:  Soil

Sampled:  2/13/2023  15:00

AnalystAnalyzedDilution Flag/QualRLResultsAnalyte

Date/Time

Units

Date

PreparedMethod

Conventional Chemistry Parameters by EPA/APHA/SW-846 Methods (Total)

87.7 2/16/23  7:09 WDC% Wt 2/16/23SM 2540G1% Solids

> 212 °F 2/21/23 16:00 DET°F 2/21/23SW-846 1010A-B1Flashpoint

Absent 2/15/23 14:30 DRApresent/absent 2/15/23SW-846 10301Ignitability

7.1 2/14/23 19:19 JECpH Units 2/14/23SW-846 9045C1 H-03pH @21°C

ND 3.9 2/18/23  9:45 DRAmg/Kg 2/18/23SW-846 90141Reactive Cyanide

20 20 2/18/23  9:30 DRAmg/Kg 2/18/23SW-846 9030A1Reactive Sulfide

8.9 2.0 2/16/23 10:00 DRAµmhos/cm 2/16/23SM21-23 2510B 

Modified

1Specific conductance @20.4°C
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

Date Received:  2/14/2023

Work Order:   23B1554Sample Description:Project Location:  1515 Granville Rd., Westfield, MA

Sample ID:  23B1554-01

Field Sample #:  B22-05 (5'-9')

Sample Matrix:  Soil

Sampled:  2/13/2023  15:00

AnalystAnalyzedDilution Flag/QualRLResultsAnalyte

Date/Time

Units

Date

PreparedMethod

SW8151A

ND 0.027 2/22/23 11:30 PELmg/kg 2/20/23SW8151A22,4,5-T

ND 0.027 2/22/23 11:30 PELmg/kg 2/20/23SW8151A22,4,5-TP (Silvex)

ND 0.054 2/22/23 11:30 PELmg/kg 2/20/23SW8151A22,4-D

ND 0.027 2/22/23 11:30 PELmg/kg 2/20/23SW8151A22,4-DB

ND 0.027 2/22/23 11:30 PELmg/kg 2/20/23SW8151A2Dalapon

ND 0.027 2/22/23 11:30 PELmg/kg 2/20/23SW8151A2Dicamba

ND 0.041 2/22/23 11:30 PELmg/kg 2/20/23SW8151A2Dichloroprop

ND 0.027 2/22/23 11:30 PELmg/kg 2/20/23SW8151A2Dinoseb

ND 3.3 2/22/23 11:30 PELmg/kg 2/20/23SW8151A2MCPA

ND 3.3 2/22/23 11:30 PELmg/kg 2/20/23SW8151A2MCPP
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

Date Received:  2/14/2023

Work Order:   23B1554Sample Description:Project Location:  1515 Granville Rd., Westfield, MA

Sample ID:  23B1554-02

Field Sample #:  Tripblank

Sample Matrix:  Trip Blank Soil

Sampled:  2/14/2023  00:00

[TOC_2]23B1554-02[TOC]

AnalystAnalyzedDilution Flag/QualRLResultsAnalyte

Date/Time

Units

Date

PreparedMethod

Volatile Organic Compounds by GC/MS

ND 0.10 2/15/23  9:02 MFFmg/Kg wet 2/15/23SW-846 8260D1Acetone

ND 0.0010 2/15/23  9:02 MFFmg/Kg wet 2/15/23SW-846 8260D1tert-Amyl Methyl Ether (TAME)

ND 0.0020 2/15/23  9:02 MFFmg/Kg wet 2/15/23SW-846 8260D1Benzene

ND 0.0020 2/15/23  9:02 MFFmg/Kg wet 2/15/23SW-846 8260D1Bromobenzene

ND 0.0020 2/15/23  9:02 MFFmg/Kg wet 2/15/23SW-846 8260D1Bromochloromethane

ND 0.0020 2/15/23  9:02 MFFmg/Kg wet 2/15/23SW-846 8260D1Bromodichloromethane

ND 0.0020 2/15/23  9:02 MFFmg/Kg wet 2/15/23SW-846 8260D1Bromoform

ND 0.010 2/15/23  9:02 MFFmg/Kg wet 2/15/23SW-846 8260D1Bromomethane

ND 0.040 2/15/23  9:02 MFFmg/Kg wet 2/15/23SW-846 8260D12-Butanone (MEK)

ND 0.0020 2/15/23  9:02 MFFmg/Kg wet 2/15/23SW-846 8260D1n-Butylbenzene

ND 0.0020 2/15/23  9:02 MFFmg/Kg wet 2/15/23SW-846 8260D1sec-Butylbenzene

ND 0.0020 2/15/23  9:02 MFFmg/Kg wet 2/15/23SW-846 8260D1tert-Butylbenzene

ND 0.0010 2/15/23  9:02 MFFmg/Kg wet 2/15/23SW-846 8260D1tert-Butyl Ethyl Ether (TBEE)

ND 0.010 2/15/23  9:02 MFFmg/Kg wet 2/15/23SW-846 8260D1Carbon Disulfide

ND 0.0020 2/15/23  9:02 MFFmg/Kg wet 2/15/23SW-846 8260D1Carbon Tetrachloride

ND 0.0020 2/15/23  9:02 MFFmg/Kg wet 2/15/23SW-846 8260D1Chlorobenzene

ND 0.0010 2/15/23  9:02 MFFmg/Kg wet 2/15/23SW-846 8260D1Chlorodibromomethane

ND 0.020 2/15/23  9:02 MFFmg/Kg wet 2/15/23SW-846 8260D1Chloroethane

ND 0.0040 2/15/23  9:02 MFFmg/Kg wet 2/15/23SW-846 8260D1Chloroform

ND 0.010 2/15/23  9:02 MFFmg/Kg wet 2/15/23SW-846 8260D1Chloromethane

ND 0.0020 2/15/23  9:02 MFFmg/Kg wet 2/15/23SW-846 8260D12-Chlorotoluene

ND 0.0020 2/15/23  9:02 MFFmg/Kg wet 2/15/23SW-846 8260D14-Chlorotoluene

ND 0.0020 2/15/23  9:02 MFFmg/Kg wet 2/15/23SW-846 8260D1 V-051,2-Dibromo-3-chloropropane (DBCP)

ND 0.0010 2/15/23  9:02 MFFmg/Kg wet 2/15/23SW-846 8260D11,2-Dibromoethane (EDB)

ND 0.0020 2/15/23  9:02 MFFmg/Kg wet 2/15/23SW-846 8260D1Dibromomethane

ND 0.0020 2/15/23  9:02 MFFmg/Kg wet 2/15/23SW-846 8260D11,2-Dichlorobenzene

ND 0.0020 2/15/23  9:02 MFFmg/Kg wet 2/15/23SW-846 8260D11,3-Dichlorobenzene

ND 0.0020 2/15/23  9:02 MFFmg/Kg wet 2/15/23SW-846 8260D11,4-Dichlorobenzene

ND 0.020 2/15/23  9:02 MFFmg/Kg wet 2/15/23SW-846 8260D1Dichlorodifluoromethane (Freon 12)

ND 0.0020 2/15/23  9:02 MFFmg/Kg wet 2/15/23SW-846 8260D11,1-Dichloroethane

ND 0.0020 2/15/23  9:02 MFFmg/Kg wet 2/15/23SW-846 8260D11,2-Dichloroethane

ND 0.0040 2/15/23  9:02 MFFmg/Kg wet 2/15/23SW-846 8260D11,1-Dichloroethylene

ND 0.0020 2/15/23  9:02 MFFmg/Kg wet 2/15/23SW-846 8260D1cis-1,2-Dichloroethylene

ND 0.0020 2/15/23  9:02 MFFmg/Kg wet 2/15/23SW-846 8260D1trans-1,2-Dichloroethylene

ND 0.0020 2/15/23  9:02 MFFmg/Kg wet 2/15/23SW-846 8260D11,2-Dichloropropane

ND 0.0010 2/15/23  9:02 MFFmg/Kg wet 2/15/23SW-846 8260D11,3-Dichloropropane

ND 0.0020 2/15/23  9:02 MFFmg/Kg wet 2/15/23SW-846 8260D12,2-Dichloropropane

ND 0.0020 2/15/23  9:02 MFFmg/Kg wet 2/15/23SW-846 8260D11,1-Dichloropropene

ND 0.0010 2/15/23  9:02 MFFmg/Kg wet 2/15/23SW-846 8260D1cis-1,3-Dichloropropene

ND 0.0010 2/15/23  9:02 MFFmg/Kg wet 2/15/23SW-846 8260D1trans-1,3-Dichloropropene

ND 0.020 2/15/23  9:02 MFFmg/Kg wet 2/15/23SW-846 8260D1Diethyl Ether

ND 0.0010 2/15/23  9:02 MFFmg/Kg wet 2/15/23SW-846 8260D1Diisopropyl Ether (DIPE)

ND 0.10 2/15/23  9:02 MFFmg/Kg wet 2/15/23SW-846 8260D11,4-Dioxane

ND 0.0020 2/15/23  9:02 MFFmg/Kg wet 2/15/23SW-846 8260D1Ethylbenzene
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

Date Received:  2/14/2023

Work Order:   23B1554Sample Description:Project Location:  1515 Granville Rd., Westfield, MA

Sample ID:  23B1554-02

Field Sample #:  Tripblank

Sample Matrix:  Trip Blank Soil

Sampled:  2/14/2023  00:00

AnalystAnalyzedDilution Flag/QualRLResultsAnalyte

Date/Time

Units

Date

PreparedMethod

Volatile Organic Compounds by GC/MS

ND 0.0020 2/15/23  9:02 MFFmg/Kg wet 2/15/23SW-846 8260D1Hexachlorobutadiene

ND 0.020 2/15/23  9:02 MFFmg/Kg wet 2/15/23SW-846 8260D12-Hexanone (MBK)

ND 0.0020 2/15/23  9:02 MFFmg/Kg wet 2/15/23SW-846 8260D1Isopropylbenzene (Cumene)

ND 0.0020 2/15/23  9:02 MFFmg/Kg wet 2/15/23SW-846 8260D1p-Isopropyltoluene (p-Cymene)

ND 0.0040 2/15/23  9:02 MFFmg/Kg wet 2/15/23SW-846 8260D1Methyl tert-Butyl Ether (MTBE)

ND 0.020 2/15/23  9:02 MFFmg/Kg wet 2/15/23SW-846 8260D1Methylene Chloride

ND 0.020 2/15/23  9:02 MFFmg/Kg wet 2/15/23SW-846 8260D14-Methyl-2-pentanone (MIBK)

ND 0.0040 2/15/23  9:02 MFFmg/Kg wet 2/15/23SW-846 8260D1Naphthalene

ND 0.0020 2/15/23  9:02 MFFmg/Kg wet 2/15/23SW-846 8260D1n-Propylbenzene

ND 0.0020 2/15/23  9:02 MFFmg/Kg wet 2/15/23SW-846 8260D1Styrene

ND 0.0020 2/15/23  9:02 MFFmg/Kg wet 2/15/23SW-846 8260D11,1,1,2-Tetrachloroethane

ND 0.0010 2/15/23  9:02 MFFmg/Kg wet 2/15/23SW-846 8260D11,1,2,2-Tetrachloroethane

ND 0.0020 2/15/23  9:02 MFFmg/Kg wet 2/15/23SW-846 8260D1Tetrachloroethylene

ND 0.010 2/15/23  9:02 MFFmg/Kg wet 2/15/23SW-846 8260D1Tetrahydrofuran

ND 0.0020 2/15/23  9:02 MFFmg/Kg wet 2/15/23SW-846 8260D1Toluene

ND 0.0020 2/15/23  9:02 MFFmg/Kg wet 2/15/23SW-846 8260D11,2,3-Trichlorobenzene

ND 0.0020 2/15/23  9:02 MFFmg/Kg wet 2/15/23SW-846 8260D11,2,4-Trichlorobenzene

ND 0.0020 2/15/23  9:02 MFFmg/Kg wet 2/15/23SW-846 8260D11,1,1-Trichloroethane

ND 0.0020 2/15/23  9:02 MFFmg/Kg wet 2/15/23SW-846 8260D11,1,2-Trichloroethane

ND 0.0020 2/15/23  9:02 MFFmg/Kg wet 2/15/23SW-846 8260D1Trichloroethylene

ND 0.010 2/15/23  9:02 MFFmg/Kg wet 2/15/23SW-846 8260D1Trichlorofluoromethane (Freon 11)

ND 0.0020 2/15/23  9:02 MFFmg/Kg wet 2/15/23SW-846 8260D11,2,3-Trichloropropane

ND 0.0020 2/15/23  9:02 MFFmg/Kg wet 2/15/23SW-846 8260D11,2,4-Trimethylbenzene

ND 0.0020 2/15/23  9:02 MFFmg/Kg wet 2/15/23SW-846 8260D11,3,5-Trimethylbenzene

ND 0.010 2/15/23  9:02 MFFmg/Kg wet 2/15/23SW-846 8260D1Vinyl Chloride

ND 0.0040 2/15/23  9:02 MFFmg/Kg wet 2/15/23SW-846 8260D1m+p Xylene

ND 0.0020 2/15/23  9:02 MFFmg/Kg wet 2/15/23SW-846 8260D1o-Xylene

Surrogates % Recovery Recovery Limits Flag/Qual

1,2-Dichloroethane-d4 91.7 2/15/23   9:0270-130

Toluene-d8 98.4 2/15/23   9:0270-130

4-Bromofluorobenzene 100 2/15/23   9:0270-130
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

Date Received:  2/14/2023

Work Order:   23B1554Sample Description:Project Location:  1515 Granville Rd., Westfield, MA

Sample ID:  23B1554-03

Field Sample #:  Sand Filter

Sample Matrix:  Soil

Sampled:  2/14/2023  11:55

[TOC_2]23B1554-03[TOC]

AnalystAnalyzedDilution Flag/QualRLResultsAnalyte

Date/Time

Units

Date

PreparedMethod

Volatile Organic Compounds by GC/MS

ND 0.11 2/15/23  9:28 MFFmg/Kg dry 2/15/23SW-846 8260D1Acetone

ND 0.0011 2/15/23  9:28 MFFmg/Kg dry 2/15/23SW-846 8260D1tert-Amyl Methyl Ether (TAME)

ND 0.0023 2/15/23  9:28 MFFmg/Kg dry 2/15/23SW-846 8260D1Benzene

ND 0.0023 2/15/23  9:28 MFFmg/Kg dry 2/15/23SW-846 8260D1Bromobenzene

ND 0.0023 2/15/23  9:28 MFFmg/Kg dry 2/15/23SW-846 8260D1Bromochloromethane

ND 0.0023 2/15/23  9:28 MFFmg/Kg dry 2/15/23SW-846 8260D1Bromodichloromethane

ND 0.0023 2/15/23  9:28 MFFmg/Kg dry 2/15/23SW-846 8260D1Bromoform

ND 0.011 2/15/23  9:28 MFFmg/Kg dry 2/15/23SW-846 8260D1Bromomethane

ND 0.046 2/15/23  9:28 MFFmg/Kg dry 2/15/23SW-846 8260D12-Butanone (MEK)

ND 0.0023 2/15/23  9:28 MFFmg/Kg dry 2/15/23SW-846 8260D1n-Butylbenzene

ND 0.0023 2/15/23  9:28 MFFmg/Kg dry 2/15/23SW-846 8260D1sec-Butylbenzene

ND 0.0023 2/15/23  9:28 MFFmg/Kg dry 2/15/23SW-846 8260D1tert-Butylbenzene

ND 0.0011 2/15/23  9:28 MFFmg/Kg dry 2/15/23SW-846 8260D1tert-Butyl Ethyl Ether (TBEE)

ND 0.011 2/15/23  9:28 MFFmg/Kg dry 2/15/23SW-846 8260D1Carbon Disulfide

ND 0.0023 2/15/23  9:28 MFFmg/Kg dry 2/15/23SW-846 8260D1Carbon Tetrachloride

ND 0.0023 2/15/23  9:28 MFFmg/Kg dry 2/15/23SW-846 8260D1Chlorobenzene

ND 0.0011 2/15/23  9:28 MFFmg/Kg dry 2/15/23SW-846 8260D1Chlorodibromomethane

ND 0.023 2/15/23  9:28 MFFmg/Kg dry 2/15/23SW-846 8260D1Chloroethane

ND 0.0046 2/15/23  9:28 MFFmg/Kg dry 2/15/23SW-846 8260D1Chloroform

ND 0.011 2/15/23  9:28 MFFmg/Kg dry 2/15/23SW-846 8260D1Chloromethane

ND 0.0023 2/15/23  9:28 MFFmg/Kg dry 2/15/23SW-846 8260D12-Chlorotoluene

ND 0.0023 2/15/23  9:28 MFFmg/Kg dry 2/15/23SW-846 8260D14-Chlorotoluene

ND 0.0023 2/15/23  9:28 MFFmg/Kg dry 2/15/23SW-846 8260D1 V-051,2-Dibromo-3-chloropropane (DBCP)

ND 0.0011 2/15/23  9:28 MFFmg/Kg dry 2/15/23SW-846 8260D11,2-Dibromoethane (EDB)

ND 0.0023 2/15/23  9:28 MFFmg/Kg dry 2/15/23SW-846 8260D1Dibromomethane

ND 0.0023 2/15/23  9:28 MFFmg/Kg dry 2/15/23SW-846 8260D11,2-Dichlorobenzene

ND 0.0023 2/15/23  9:28 MFFmg/Kg dry 2/15/23SW-846 8260D11,3-Dichlorobenzene

ND 0.0023 2/15/23  9:28 MFFmg/Kg dry 2/15/23SW-846 8260D11,4-Dichlorobenzene

ND 0.023 2/15/23  9:28 MFFmg/Kg dry 2/15/23SW-846 8260D1Dichlorodifluoromethane (Freon 12)

ND 0.0023 2/15/23  9:28 MFFmg/Kg dry 2/15/23SW-846 8260D11,1-Dichloroethane

ND 0.0023 2/15/23  9:28 MFFmg/Kg dry 2/15/23SW-846 8260D11,2-Dichloroethane

ND 0.0046 2/15/23  9:28 MFFmg/Kg dry 2/15/23SW-846 8260D11,1-Dichloroethylene

ND 0.0023 2/15/23  9:28 MFFmg/Kg dry 2/15/23SW-846 8260D1cis-1,2-Dichloroethylene

ND 0.0023 2/15/23  9:28 MFFmg/Kg dry 2/15/23SW-846 8260D1trans-1,2-Dichloroethylene

ND 0.0023 2/15/23  9:28 MFFmg/Kg dry 2/15/23SW-846 8260D11,2-Dichloropropane

ND 0.0011 2/15/23  9:28 MFFmg/Kg dry 2/15/23SW-846 8260D11,3-Dichloropropane

ND 0.0023 2/15/23  9:28 MFFmg/Kg dry 2/15/23SW-846 8260D12,2-Dichloropropane

ND 0.0023 2/15/23  9:28 MFFmg/Kg dry 2/15/23SW-846 8260D11,1-Dichloropropene

ND 0.0011 2/15/23  9:28 MFFmg/Kg dry 2/15/23SW-846 8260D1cis-1,3-Dichloropropene

ND 0.0011 2/15/23  9:28 MFFmg/Kg dry 2/15/23SW-846 8260D1trans-1,3-Dichloropropene

ND 0.023 2/15/23  9:28 MFFmg/Kg dry 2/15/23SW-846 8260D1Diethyl Ether

ND 0.0011 2/15/23  9:28 MFFmg/Kg dry 2/15/23SW-846 8260D1Diisopropyl Ether (DIPE)

ND 0.11 2/15/23  9:28 MFFmg/Kg dry 2/15/23SW-846 8260D11,4-Dioxane

ND 0.0023 2/15/23  9:28 MFFmg/Kg dry 2/15/23SW-846 8260D1Ethylbenzene
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

Date Received:  2/14/2023

Work Order:   23B1554Sample Description:Project Location:  1515 Granville Rd., Westfield, MA

Sample ID:  23B1554-03

Field Sample #:  Sand Filter

Sample Matrix:  Soil

Sampled:  2/14/2023  11:55

AnalystAnalyzedDilution Flag/QualRLResultsAnalyte

Date/Time

Units

Date

PreparedMethod

Volatile Organic Compounds by GC/MS

ND 0.0023 2/15/23  9:28 MFFmg/Kg dry 2/15/23SW-846 8260D1Hexachlorobutadiene

ND 0.023 2/15/23  9:28 MFFmg/Kg dry 2/15/23SW-846 8260D12-Hexanone (MBK)

ND 0.0023 2/15/23  9:28 MFFmg/Kg dry 2/15/23SW-846 8260D1Isopropylbenzene (Cumene)

ND 0.0023 2/15/23  9:28 MFFmg/Kg dry 2/15/23SW-846 8260D1p-Isopropyltoluene (p-Cymene)

ND 0.0046 2/15/23  9:28 MFFmg/Kg dry 2/15/23SW-846 8260D1Methyl tert-Butyl Ether (MTBE)

ND 0.023 2/15/23  9:28 MFFmg/Kg dry 2/15/23SW-846 8260D1Methylene Chloride

ND 0.023 2/15/23  9:28 MFFmg/Kg dry 2/15/23SW-846 8260D14-Methyl-2-pentanone (MIBK)

ND 0.0046 2/15/23  9:28 MFFmg/Kg dry 2/15/23SW-846 8260D1Naphthalene

ND 0.0023 2/15/23  9:28 MFFmg/Kg dry 2/15/23SW-846 8260D1n-Propylbenzene

ND 0.0023 2/15/23  9:28 MFFmg/Kg dry 2/15/23SW-846 8260D1Styrene

ND 0.0023 2/15/23  9:28 MFFmg/Kg dry 2/15/23SW-846 8260D11,1,1,2-Tetrachloroethane

ND 0.0011 2/15/23  9:28 MFFmg/Kg dry 2/15/23SW-846 8260D11,1,2,2-Tetrachloroethane

ND 0.0023 2/15/23  9:28 MFFmg/Kg dry 2/15/23SW-846 8260D1Tetrachloroethylene

ND 0.011 2/15/23  9:28 MFFmg/Kg dry 2/15/23SW-846 8260D1Tetrahydrofuran

ND 0.0023 2/15/23  9:28 MFFmg/Kg dry 2/15/23SW-846 8260D1Toluene

ND 0.0023 2/15/23  9:28 MFFmg/Kg dry 2/15/23SW-846 8260D11,2,3-Trichlorobenzene

ND 0.0023 2/15/23  9:28 MFFmg/Kg dry 2/15/23SW-846 8260D11,2,4-Trichlorobenzene

ND 0.0023 2/15/23  9:28 MFFmg/Kg dry 2/15/23SW-846 8260D11,1,1-Trichloroethane

ND 0.0023 2/15/23  9:28 MFFmg/Kg dry 2/15/23SW-846 8260D11,1,2-Trichloroethane

ND 0.0023 2/15/23  9:28 MFFmg/Kg dry 2/15/23SW-846 8260D1Trichloroethylene

ND 0.011 2/15/23  9:28 MFFmg/Kg dry 2/15/23SW-846 8260D1Trichlorofluoromethane (Freon 11)

ND 0.0023 2/15/23  9:28 MFFmg/Kg dry 2/15/23SW-846 8260D11,2,3-Trichloropropane

ND 0.0023 2/15/23  9:28 MFFmg/Kg dry 2/15/23SW-846 8260D11,2,4-Trimethylbenzene

ND 0.0023 2/15/23  9:28 MFFmg/Kg dry 2/15/23SW-846 8260D11,3,5-Trimethylbenzene

ND 0.011 2/15/23  9:28 MFFmg/Kg dry 2/15/23SW-846 8260D1Vinyl Chloride

ND 0.0046 2/15/23  9:28 MFFmg/Kg dry 2/15/23SW-846 8260D1m+p Xylene

ND 0.0023 2/15/23  9:28 MFFmg/Kg dry 2/15/23SW-846 8260D1o-Xylene

Surrogates % Recovery Recovery Limits Flag/Qual

1,2-Dichloroethane-d4 91.2 2/15/23   9:2870-130

Toluene-d8 99.7 2/15/23   9:2870-130

4-Bromofluorobenzene 101 2/15/23   9:2870-130
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

Date Received:  2/14/2023

Work Order:   23B1554Sample Description:Project Location:  1515 Granville Rd., Westfield, MA

Sample ID:  23B1554-03

Field Sample #:  Sand Filter

Sample Matrix:  Soil

Sampled:  2/14/2023  11:55

AnalystAnalyzedDilution Flag/QualRLResultsAnalyte

Date/Time

Units

Date

PreparedMethod

Semivolatile Organic Compounds by GC/MS

ND 0.069 2/21/23 18:51 BGLmg/Kg dry 2/15/23SW-846 8270E1Biphenyl

ND 0.17 2/21/23 18:51 BGLmg/Kg dry 2/15/23SW-846 8270E1Acenaphthene

ND 0.17 2/21/23 18:51 BGLmg/Kg dry 2/15/23SW-846 8270E1Acenaphthylene

ND 0.35 2/21/23 18:51 BGLmg/Kg dry 2/15/23SW-846 8270E1Acetophenone

ND 0.35 2/21/23 18:51 BGLmg/Kg dry 2/15/23SW-846 8270E1 MS-09Aniline

ND 0.17 2/21/23 18:51 BGLmg/Kg dry 2/15/23SW-846 8270E1Anthracene

ND 0.17 2/21/23 18:51 BGLmg/Kg dry 2/15/23SW-846 8270E1Benzo(a)anthracene

ND 0.17 2/21/23 18:51 BGLmg/Kg dry 2/15/23SW-846 8270E1Benzo(a)pyrene

ND 0.17 2/21/23 18:51 BGLmg/Kg dry 2/15/23SW-846 8270E1Benzo(b)fluoranthene

ND 0.17 2/21/23 18:51 BGLmg/Kg dry 2/15/23SW-846 8270E1Benzo(g,h,i)perylene

ND 0.17 2/21/23 18:51 BGLmg/Kg dry 2/15/23SW-846 8270E1Benzo(k)fluoranthene

ND 0.35 2/21/23 18:51 BGLmg/Kg dry 2/15/23SW-846 8270E1Bis(2-chloroethoxy)methane

ND 0.35 2/21/23 18:51 BGLmg/Kg dry 2/15/23SW-846 8270E1Bis(2-chloroethyl)ether

ND 0.35 2/21/23 18:51 BGLmg/Kg dry 2/15/23SW-846 8270E1Bis(2-chloroisopropyl)ether

ND 0.35 2/21/23 18:51 BGLmg/Kg dry 2/15/23SW-846 8270E1Bis(2-Ethylhexyl)phthalate

ND 0.35 2/21/23 18:51 BGLmg/Kg dry 2/15/23SW-846 8270E14-Bromophenylphenylether

ND 0.35 2/21/23 18:51 BGLmg/Kg dry 2/15/23SW-846 8270E1Butylbenzylphthalate

ND 0.68 2/21/23 18:51 BGLmg/Kg dry 2/15/23SW-846 8270E14-Chloroaniline

ND 0.35 2/21/23 18:51 BGLmg/Kg dry 2/15/23SW-846 8270E12-Chloronaphthalene

ND 0.35 2/21/23 18:51 BGLmg/Kg dry 2/15/23SW-846 8270E12-Chlorophenol

ND 0.17 2/21/23 18:51 BGLmg/Kg dry 2/15/23SW-846 8270E1Chrysene

ND 0.17 2/21/23 18:51 BGLmg/Kg dry 2/15/23SW-846 8270E1Dibenz(a,h)anthracene

ND 0.35 2/21/23 18:51 BGLmg/Kg dry 2/15/23SW-846 8270E1Dibenzofuran

ND 0.35 2/21/23 18:51 BGLmg/Kg dry 2/15/23SW-846 8270E1Di-n-butylphthalate

ND 0.35 2/21/23 18:51 BGLmg/Kg dry 2/15/23SW-846 8270E11,2-Dichlorobenzene

ND 0.35 2/21/23 18:51 BGLmg/Kg dry 2/15/23SW-846 8270E11,3-Dichlorobenzene

ND 0.35 2/21/23 18:51 BGLmg/Kg dry 2/15/23SW-846 8270E11,4-Dichlorobenzene

ND 0.17 2/21/23 18:51 BGLmg/Kg dry 2/15/23SW-846 8270E13,3-Dichlorobenzidine

ND 0.35 2/21/23 18:51 BGLmg/Kg dry 2/15/23SW-846 8270E12,4-Dichlorophenol

ND 0.35 2/21/23 18:51 BGLmg/Kg dry 2/15/23SW-846 8270E1Diethylphthalate

ND 0.35 2/21/23 18:51 BGLmg/Kg dry 2/15/23SW-846 8270E12,4-Dimethylphenol

ND 0.35 2/21/23 18:51 BGLmg/Kg dry 2/15/23SW-846 8270E1Dimethylphthalate

ND 0.68 2/21/23 18:51 BGLmg/Kg dry 2/15/23SW-846 8270E1 V-04, V-062,4-Dinitrophenol

ND 0.35 2/21/23 18:51 BGLmg/Kg dry 2/15/23SW-846 8270E1 V-062,4-Dinitrotoluene

ND 0.35 2/21/23 18:51 BGLmg/Kg dry 2/15/23SW-846 8270E12,6-Dinitrotoluene

ND 0.35 2/21/23 18:51 BGLmg/Kg dry 2/15/23SW-846 8270E1Di-n-octylphthalate

ND 0.35 2/21/23 18:51 BGLmg/Kg dry 2/15/23SW-846 8270E11,2-Diphenylhydrazine/Azobenzene

ND 0.17 2/21/23 18:51 BGLmg/Kg dry 2/15/23SW-846 8270E1Fluoranthene

ND 0.17 2/21/23 18:51 BGLmg/Kg dry 2/15/23SW-846 8270E1Fluorene

ND 0.35 2/21/23 18:51 BGLmg/Kg dry 2/15/23SW-846 8270E1Hexachlorobenzene

ND 0.35 2/21/23 18:51 BGLmg/Kg dry 2/15/23SW-846 8270E1Hexachlorobutadiene

ND 0.35 2/21/23 18:51 BGLmg/Kg dry 2/15/23SW-846 8270E1Hexachloroethane

ND 0.17 2/21/23 18:51 BGLmg/Kg dry 2/15/23SW-846 8270E1Indeno(1,2,3-cd)pyrene

ND 0.35 2/21/23 18:51 BGLmg/Kg dry 2/15/23SW-846 8270E1Isophorone
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

Date Received:  2/14/2023

Work Order:   23B1554Sample Description:Project Location:  1515 Granville Rd., Westfield, MA

Sample ID:  23B1554-03

Field Sample #:  Sand Filter

Sample Matrix:  Soil

Sampled:  2/14/2023  11:55

AnalystAnalyzedDilution Flag/QualRLResultsAnalyte

Date/Time

Units

Date

PreparedMethod

Semivolatile Organic Compounds by GC/MS

ND 0.17 2/21/23 18:51 BGLmg/Kg dry 2/15/23SW-846 8270E12-Methylnaphthalene

ND 0.35 2/21/23 18:51 BGLmg/Kg dry 2/15/23SW-846 8270E12-Methylphenol

ND 0.35 2/21/23 18:51 BGLmg/Kg dry 2/15/23SW-846 8270E13/4-Methylphenol

ND 0.17 2/21/23 18:51 BGLmg/Kg dry 2/15/23SW-846 8270E1Naphthalene

ND 0.35 2/21/23 18:51 BGLmg/Kg dry 2/15/23SW-846 8270E1Nitrobenzene

ND 0.35 2/21/23 18:51 BGLmg/Kg dry 2/15/23SW-846 8270E1 V-062-Nitrophenol

ND 0.68 2/21/23 18:51 BGLmg/Kg dry 2/15/23SW-846 8270E14-Nitrophenol

ND 0.35 2/21/23 18:51 BGLmg/Kg dry 2/15/23SW-846 8270E1Pentachlorophenol

ND 0.17 2/21/23 18:51 BGLmg/Kg dry 2/15/23SW-846 8270E1Phenanthrene

ND 0.35 2/21/23 18:51 BGLmg/Kg dry 2/15/23SW-846 8270E1Phenol

ND 0.17 2/21/23 18:51 BGLmg/Kg dry 2/15/23SW-846 8270E1Pyrene

ND 0.35 2/21/23 18:51 BGLmg/Kg dry 2/15/23SW-846 8270E1 MS-09Pyridine

ND 0.35 2/21/23 18:51 BGLmg/Kg dry 2/15/23SW-846 8270E11,2,4-Trichlorobenzene

ND 0.35 2/21/23 18:51 BGLmg/Kg dry 2/15/23SW-846 8270E12,4,5-Trichlorophenol

ND 0.35 2/21/23 18:51 BGLmg/Kg dry 2/15/23SW-846 8270E12,4,6-Trichlorophenol

Surrogates % Recovery Recovery Limits Flag/Qual

2-Fluorophenol 68.3 2/21/23  18:5130-130

Phenol-d6 69.5 2/21/23  18:5130-130

Nitrobenzene-d5 83.5 2/21/23  18:5130-130

2-Fluorobiphenyl 87.7 2/21/23  18:5130-130

2,4,6-Tribromophenol 82.9 2/21/23  18:5130-130

p-Terphenyl-d14 97.6 2/21/23  18:5130-130La
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

Date Received:  2/14/2023

Work Order:   23B1554Sample Description:Project Location:  1515 Granville Rd., Westfield, MA

Sample ID:  23B1554-03

Field Sample #:  Sand Filter

Sample Matrix:  Soil

Sampled:  2/14/2023  11:55

AnalystAnalyzedDilution Flag/QualRLResultsAnalyte

Date/Time

Units

Date

PreparedMethod

Organochloride Pesticides by GC/ECD

ND 0.0051 2/23/23 21:45 JMBmg/Kg dry 2/15/23SW-846 8081B1Aldrin [1]

ND 0.0051 2/23/23 21:45 JMBmg/Kg dry 2/15/23SW-846 8081B1 R-06alpha-BHC [1]

ND 0.0051 2/23/23 21:45 JMBmg/Kg dry 2/15/23SW-846 8081B1beta-BHC [1]

ND 0.0051 2/23/23 21:45 JMBmg/Kg dry 2/15/23SW-846 8081B1delta-BHC [1]

ND 0.0021 2/23/23 21:45 JMBmg/Kg dry 2/15/23SW-846 8081B1gamma-BHC (Lindane) [2]

ND 0.021 2/23/23 21:45 JMBmg/Kg dry 2/15/23SW-846 8081B1Chlordane [1]

ND 0.0041 2/23/23 21:45 JMBmg/Kg dry 2/15/23SW-846 8081B14,4'-DDD [1]

ND 0.0041 2/23/23 21:45 JMBmg/Kg dry 2/15/23SW-846 8081B14,4'-DDE [1]

ND 0.0041 2/23/23 21:45 JMBmg/Kg dry 2/15/23SW-846 8081B14,4'-DDT [1]

ND 0.0041 2/23/23 21:45 JMBmg/Kg dry 2/15/23SW-846 8081B1Dieldrin [1]

ND 0.0051 2/23/23 21:45 JMBmg/Kg dry 2/15/23SW-846 8081B1Endosulfan I [1]

ND 0.0082 2/23/23 21:45 JMBmg/Kg dry 2/15/23SW-846 8081B1Endosulfan II [1]

ND 0.0082 2/23/23 21:45 JMBmg/Kg dry 2/15/23SW-846 8081B1Endosulfan sulfate [1]

ND 0.0082 2/23/23 21:45 JMBmg/Kg dry 2/15/23SW-846 8081B1Endrin [1]

ND 0.0082 2/23/23 21:45 JMBmg/Kg dry 2/15/23SW-846 8081B1Endrin ketone [1]

ND 0.0051 2/23/23 21:45 JMBmg/Kg dry 2/15/23SW-846 8081B1Heptachlor [1]

ND 0.0051 2/23/23 21:45 JMBmg/Kg dry 2/15/23SW-846 8081B1Heptachlor epoxide [1]

ND 0.0062 2/23/23 21:45 JMBmg/Kg dry 2/15/23SW-846 8081B1Hexachlorobenzene [1]

ND 0.051 2/23/23 21:45 JMBmg/Kg dry 2/15/23SW-846 8081B1Methoxychlor [1]

ND 0.10 2/23/23 21:45 JMBmg/Kg dry 2/15/23SW-846 8081B1Toxaphene [1]

Surrogates % Recovery Recovery Limits Flag/Qual

Decachlorobiphenyl [1] 70.7 2/23/23  21:4530-150

Decachlorobiphenyl [2] 75.2 2/23/23  21:4530-150

Tetrachloro-m-xylene [1] 55.3 2/23/23  21:4530-150

Tetrachloro-m-xylene [2] 56.5 2/23/23  21:4530-150
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

Date Received:  2/14/2023

Work Order:   23B1554Sample Description:Project Location:  1515 Granville Rd., Westfield, MA

Sample ID:  23B1554-03

Field Sample #:  Sand Filter

Sample Matrix:  Soil

Sampled:  2/14/2023  11:55

AnalystAnalyzedDilution Flag/QualRLResultsAnalyte

Date/Time

Units

Date

PreparedMethod

Polychlorinated Biphenyls with 3540 Soxhlet Extraction

ND 0.082 2/16/23 19:12 JEAmg/Kg dry 2/15/23SW-846 8082A4Aroclor-1016 [1]

ND 0.082 2/16/23 19:12 JEAmg/Kg dry 2/15/23SW-846 8082A4Aroclor-1221 [1]

ND 0.082 2/16/23 19:12 JEAmg/Kg dry 2/15/23SW-846 8082A4Aroclor-1232 [1]

ND 0.082 2/16/23 19:12 JEAmg/Kg dry 2/15/23SW-846 8082A4Aroclor-1242 [1]

ND 0.082 2/16/23 19:12 JEAmg/Kg dry 2/15/23SW-846 8082A4Aroclor-1248 [1]

0.12 0.082 2/16/23 19:12 JEAmg/Kg dry 2/15/23SW-846 8082A4Aroclor-1254 [1]

ND 0.082 2/16/23 19:12 JEAmg/Kg dry 2/15/23SW-846 8082A4Aroclor-1260 [2]

ND 0.082 2/16/23 19:12 JEAmg/Kg dry 2/15/23SW-846 8082A4Aroclor-1262 [1]

ND 0.082 2/16/23 19:12 JEAmg/Kg dry 2/15/23SW-846 8082A4Aroclor-1268 [1]

Surrogates % Recovery Recovery Limits Flag/Qual

Decachlorobiphenyl [1] 101 2/16/23  19:1230-150

Decachlorobiphenyl [2] 98.3 2/16/23  19:1230-150

Tetrachloro-m-xylene [1] 90.0 2/16/23  19:1230-150

Tetrachloro-m-xylene [2] 92.5 2/16/23  19:1230-150
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

Date Received:  2/14/2023

Work Order:   23B1554Sample Description:Project Location:  1515 Granville Rd., Westfield, MA

Sample ID:  23B1554-03

Field Sample #:  Sand Filter

Sample Matrix:  Soil

Sampled:  2/14/2023  11:55

AnalystAnalyzedDilution Flag/QualRLResultsAnalyte

Date/Time

Units

Date

PreparedMethod

Petroleum Hydrocarbons Analyses

ND 8.6 2/18/23 10:43 GJBmg/Kg dry 2/15/23SW-846 8100 Modified1TPH (C9-C36)

Surrogates % Recovery Recovery Limits Flag/Qual

2-Fluorobiphenyl 65.8 2/18/23  10:4340-140
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

Date Received:  2/14/2023

Work Order:   23B1554Sample Description:Project Location:  1515 Granville Rd., Westfield, MA

Sample ID:  23B1554-03

Field Sample #:  Sand Filter

Sample Matrix:  Soil

Sampled:  2/14/2023  11:55

AnalystAnalyzedDilution Flag/QualRLResultsAnalyte

Date/Time

Units

Date

PreparedMethod

Metals Analyses (Total)

ND 1.7 2/17/23 15:08 ATPmg/Kg dry 2/15/23SW-846 6010D1Antimony

ND 3.3 2/17/23 15:08 ATPmg/Kg dry 2/15/23SW-846 6010D1Arsenic

15 1.7 2/17/23 15:08 ATPmg/Kg dry 2/15/23SW-846 6010D1Barium

ND 0.17 2/17/23 15:08 ATPmg/Kg dry 2/15/23SW-846 6010D1Beryllium

ND 0.33 2/17/23 15:08 ATPmg/Kg dry 2/15/23SW-846 6010D1Cadmium

4.4 0.66 2/17/23 15:08 ATPmg/Kg dry 2/15/23SW-846 6010D1Chromium

2.4 0.50 2/17/23 15:08 ATPmg/Kg dry 2/15/23SW-846 6010D1Lead

ND 0.025 2/21/23 10:34 AAJmg/Kg dry 2/20/23SW-846 7471B1Mercury

4.7 0.66 2/17/23 15:08 ATPmg/Kg dry 2/15/23SW-846 6010D1Nickel

ND 3.3 2/17/23 15:08 ATPmg/Kg dry 2/15/23SW-846 6010D1Selenium

ND 0.33 2/17/23 15:08 ATPmg/Kg dry 2/15/23SW-846 6010D1Silver

ND 1.7 2/17/23 15:08 ATPmg/Kg dry 2/15/23SW-846 6010D1Thallium

7.0 0.66 2/17/23 15:08 ATPmg/Kg dry 2/15/23SW-846 6010D1Vanadium

13 0.66 2/17/23 15:08 ATPmg/Kg dry 2/15/23SW-846 6010D1Zinc
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

Date Received:  2/14/2023

Work Order:   23B1554Sample Description:Project Location:  1515 Granville Rd., Westfield, MA

Sample ID:  23B1554-03

Field Sample #:  Sand Filter

Sample Matrix:  Soil

Sampled:  2/14/2023  11:55

AnalystAnalyzedDilution Flag/QualRLResultsAnalyte

Date/Time

Units

Date

PreparedMethod

Conventional Chemistry Parameters by EPA/APHA/SW-846 Methods (Total)

97.3 2/16/23  7:09 WDC% Wt 2/16/23SM 2540G1% Solids

> 212 °F 2/15/23 16:00 EC°F 2/15/23SW-846 1010A-B1Flashpoint

Absent 2/15/23 14:30 DRApresent/absent 2/15/23SW-846 10301Ignitability

6.1 2/14/23 19:19 JECpH Units 2/14/23SW-846 9045C1pH @20.8°C

ND 4.0 2/18/23  9:45 DRAmg/Kg 2/18/23SW-846 90141Reactive Cyanide

ND 20 2/18/23  9:30 DRAmg/Kg 2/18/23SW-846 9030A1Reactive Sulfide

ND 2.0 2/16/23 10:00 DRAµmhos/cm 2/16/23SM21-23 2510B 

Modified

1Specific conductance @20.1°C
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

Date Received:  2/14/2023

Work Order:   23B1554Sample Description:Project Location:  1515 Granville Rd., Westfield, MA

Sample ID:  23B1554-03

Field Sample #:  Sand Filter

Sample Matrix:  Soil

Sampled:  2/14/2023  11:55

AnalystAnalyzedDilution Flag/QualRLResultsAnalyte

Date/Time

Units

Date

PreparedMethod

SW8151A

ND 0.026 2/22/23 11:55 PELmg/kg 2/20/23SW8151A22,4,5-T

ND 0.026 2/22/23 11:55 PELmg/kg 2/20/23SW8151A22,4,5-TP (Silvex)

ND 0.051 2/22/23 11:55 PELmg/kg 2/20/23SW8151A22,4-D

ND 0.026 2/22/23 11:55 PELmg/kg 2/20/23SW8151A22,4-DB

ND 0.026 2/22/23 11:55 PELmg/kg 2/20/23SW8151A2Dalapon

ND 0.026 2/22/23 11:55 PELmg/kg 2/20/23SW8151A2Dicamba

ND 0.038 2/22/23 11:55 PELmg/kg 2/20/23SW8151A2Dichloroprop

ND 0.026 2/22/23 11:55 PELmg/kg 2/20/23SW8151A2Dinoseb

ND 3.1 2/22/23 11:55 PELmg/kg 2/20/23SW8151A2MCPA

ND 3.1 2/22/23 11:55 PELmg/kg 2/20/23SW8151A2MCPP
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

Date Received:  2/14/2023

Work Order:   23B1554Sample Description:Project Location:  1515 Granville Rd., Westfield, MA

Sample ID:  23B1554-04

Field Sample #:  B22-05 (16')

Sample Matrix:  Soil

Sampled:  2/14/2023  09:30

[TOC_2]23B1554-04[TOC]

AnalystAnalyzedDilution Flag/QualRLResultsAnalyte

Date/Time

Units

Date

PreparedMethod

Volatile Organic Compounds by GC/MS

ND 0.082 2/15/23  9:53 MFFmg/Kg wet 2/15/23SW-846 8260D1Acetone

ND 0.00082 2/15/23  9:53 MFFmg/Kg wet 2/15/23SW-846 8260D1tert-Amyl Methyl Ether (TAME)

ND 0.0016 2/15/23  9:53 MFFmg/Kg wet 2/15/23SW-846 8260D1Benzene

ND 0.0016 2/15/23  9:53 MFFmg/Kg wet 2/15/23SW-846 8260D1Bromobenzene

ND 0.0016 2/15/23  9:53 MFFmg/Kg wet 2/15/23SW-846 8260D1Bromochloromethane

ND 0.0016 2/15/23  9:53 MFFmg/Kg wet 2/15/23SW-846 8260D1Bromodichloromethane

ND 0.0016 2/15/23  9:53 MFFmg/Kg wet 2/15/23SW-846 8260D1Bromoform

ND 0.0082 2/15/23  9:53 MFFmg/Kg wet 2/15/23SW-846 8260D1Bromomethane

ND 0.033 2/15/23  9:53 MFFmg/Kg wet 2/15/23SW-846 8260D12-Butanone (MEK)

ND 0.0016 2/15/23  9:53 MFFmg/Kg wet 2/15/23SW-846 8260D1n-Butylbenzene

ND 0.0016 2/15/23  9:53 MFFmg/Kg wet 2/15/23SW-846 8260D1sec-Butylbenzene

ND 0.0016 2/15/23  9:53 MFFmg/Kg wet 2/15/23SW-846 8260D1tert-Butylbenzene

ND 0.00082 2/15/23  9:53 MFFmg/Kg wet 2/15/23SW-846 8260D1tert-Butyl Ethyl Ether (TBEE)

ND 0.0082 2/15/23  9:53 MFFmg/Kg wet 2/15/23SW-846 8260D1Carbon Disulfide

ND 0.0016 2/15/23  9:53 MFFmg/Kg wet 2/15/23SW-846 8260D1Carbon Tetrachloride

ND 0.0016 2/15/23  9:53 MFFmg/Kg wet 2/15/23SW-846 8260D1Chlorobenzene

ND 0.00082 2/15/23  9:53 MFFmg/Kg wet 2/15/23SW-846 8260D1Chlorodibromomethane

ND 0.016 2/15/23  9:53 MFFmg/Kg wet 2/15/23SW-846 8260D1Chloroethane

ND 0.0033 2/15/23  9:53 MFFmg/Kg wet 2/15/23SW-846 8260D1Chloroform

ND 0.0082 2/15/23  9:53 MFFmg/Kg wet 2/15/23SW-846 8260D1Chloromethane

ND 0.0016 2/15/23  9:53 MFFmg/Kg wet 2/15/23SW-846 8260D12-Chlorotoluene

ND 0.0016 2/15/23  9:53 MFFmg/Kg wet 2/15/23SW-846 8260D14-Chlorotoluene

ND 0.0016 2/15/23  9:53 MFFmg/Kg wet 2/15/23SW-846 8260D1 V-051,2-Dibromo-3-chloropropane (DBCP)

ND 0.00082 2/15/23  9:53 MFFmg/Kg wet 2/15/23SW-846 8260D11,2-Dibromoethane (EDB)

ND 0.0016 2/15/23  9:53 MFFmg/Kg wet 2/15/23SW-846 8260D1Dibromomethane

ND 0.0016 2/15/23  9:53 MFFmg/Kg wet 2/15/23SW-846 8260D11,2-Dichlorobenzene

ND 0.0016 2/15/23  9:53 MFFmg/Kg wet 2/15/23SW-846 8260D11,3-Dichlorobenzene

ND 0.0016 2/15/23  9:53 MFFmg/Kg wet 2/15/23SW-846 8260D11,4-Dichlorobenzene

ND 0.016 2/15/23  9:53 MFFmg/Kg wet 2/15/23SW-846 8260D1Dichlorodifluoromethane (Freon 12)

ND 0.0016 2/15/23  9:53 MFFmg/Kg wet 2/15/23SW-846 8260D11,1-Dichloroethane

ND 0.0016 2/15/23  9:53 MFFmg/Kg wet 2/15/23SW-846 8260D11,2-Dichloroethane

ND 0.0033 2/15/23  9:53 MFFmg/Kg wet 2/15/23SW-846 8260D11,1-Dichloroethylene

ND 0.0016 2/15/23  9:53 MFFmg/Kg wet 2/15/23SW-846 8260D1cis-1,2-Dichloroethylene

ND 0.0016 2/15/23  9:53 MFFmg/Kg wet 2/15/23SW-846 8260D1trans-1,2-Dichloroethylene

ND 0.0016 2/15/23  9:53 MFFmg/Kg wet 2/15/23SW-846 8260D11,2-Dichloropropane

ND 0.00082 2/15/23  9:53 MFFmg/Kg wet 2/15/23SW-846 8260D11,3-Dichloropropane

ND 0.0016 2/15/23  9:53 MFFmg/Kg wet 2/15/23SW-846 8260D12,2-Dichloropropane

ND 0.0016 2/15/23  9:53 MFFmg/Kg wet 2/15/23SW-846 8260D11,1-Dichloropropene

ND 0.00082 2/15/23  9:53 MFFmg/Kg wet 2/15/23SW-846 8260D1cis-1,3-Dichloropropene

ND 0.00082 2/15/23  9:53 MFFmg/Kg wet 2/15/23SW-846 8260D1trans-1,3-Dichloropropene

ND 0.016 2/15/23  9:53 MFFmg/Kg wet 2/15/23SW-846 8260D1Diethyl Ether

ND 0.00082 2/15/23  9:53 MFFmg/Kg wet 2/15/23SW-846 8260D1Diisopropyl Ether (DIPE)

ND 0.082 2/15/23  9:53 MFFmg/Kg wet 2/15/23SW-846 8260D11,4-Dioxane

ND 0.0016 2/15/23  9:53 MFFmg/Kg wet 2/15/23SW-846 8260D1Ethylbenzene
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

Date Received:  2/14/2023

Work Order:   23B1554Sample Description:Project Location:  1515 Granville Rd., Westfield, MA

Sample ID:  23B1554-04

Field Sample #:  B22-05 (16')

Sample Matrix:  Soil

Sampled:  2/14/2023  09:30

AnalystAnalyzedDilution Flag/QualRLResultsAnalyte

Date/Time

Units

Date

PreparedMethod

Volatile Organic Compounds by GC/MS

ND 0.0016 2/15/23  9:53 MFFmg/Kg wet 2/15/23SW-846 8260D1Hexachlorobutadiene

ND 0.016 2/15/23  9:53 MFFmg/Kg wet 2/15/23SW-846 8260D12-Hexanone (MBK)

ND 0.0016 2/15/23  9:53 MFFmg/Kg wet 2/15/23SW-846 8260D1Isopropylbenzene (Cumene)

ND 0.0016 2/15/23  9:53 MFFmg/Kg wet 2/15/23SW-846 8260D1p-Isopropyltoluene (p-Cymene)

ND 0.0033 2/15/23  9:53 MFFmg/Kg wet 2/15/23SW-846 8260D1Methyl tert-Butyl Ether (MTBE)

ND 0.016 2/15/23  9:53 MFFmg/Kg wet 2/15/23SW-846 8260D1Methylene Chloride

ND 0.016 2/15/23  9:53 MFFmg/Kg wet 2/15/23SW-846 8260D14-Methyl-2-pentanone (MIBK)

ND 0.0033 2/15/23  9:53 MFFmg/Kg wet 2/15/23SW-846 8260D1Naphthalene

ND 0.0016 2/15/23  9:53 MFFmg/Kg wet 2/15/23SW-846 8260D1n-Propylbenzene

ND 0.0016 2/15/23  9:53 MFFmg/Kg wet 2/15/23SW-846 8260D1Styrene

ND 0.0016 2/15/23  9:53 MFFmg/Kg wet 2/15/23SW-846 8260D11,1,1,2-Tetrachloroethane

ND 0.00082 2/15/23  9:53 MFFmg/Kg wet 2/15/23SW-846 8260D11,1,2,2-Tetrachloroethane

ND 0.0016 2/15/23  9:53 MFFmg/Kg wet 2/15/23SW-846 8260D1Tetrachloroethylene

ND 0.0082 2/15/23  9:53 MFFmg/Kg wet 2/15/23SW-846 8260D1Tetrahydrofuran

ND 0.0016 2/15/23  9:53 MFFmg/Kg wet 2/15/23SW-846 8260D1Toluene

ND 0.0016 2/15/23  9:53 MFFmg/Kg wet 2/15/23SW-846 8260D11,2,3-Trichlorobenzene

ND 0.0016 2/15/23  9:53 MFFmg/Kg wet 2/15/23SW-846 8260D11,2,4-Trichlorobenzene

ND 0.0016 2/15/23  9:53 MFFmg/Kg wet 2/15/23SW-846 8260D11,1,1-Trichloroethane

ND 0.0016 2/15/23  9:53 MFFmg/Kg wet 2/15/23SW-846 8260D11,1,2-Trichloroethane

ND 0.0016 2/15/23  9:53 MFFmg/Kg wet 2/15/23SW-846 8260D1Trichloroethylene

ND 0.0082 2/15/23  9:53 MFFmg/Kg wet 2/15/23SW-846 8260D1Trichlorofluoromethane (Freon 11)

ND 0.0016 2/15/23  9:53 MFFmg/Kg wet 2/15/23SW-846 8260D11,2,3-Trichloropropane

ND 0.0016 2/15/23  9:53 MFFmg/Kg wet 2/15/23SW-846 8260D11,2,4-Trimethylbenzene

ND 0.0016 2/15/23  9:53 MFFmg/Kg wet 2/15/23SW-846 8260D11,3,5-Trimethylbenzene

ND 0.0082 2/15/23  9:53 MFFmg/Kg wet 2/15/23SW-846 8260D1Vinyl Chloride

ND 0.0033 2/15/23  9:53 MFFmg/Kg wet 2/15/23SW-846 8260D1m+p Xylene

ND 0.0016 2/15/23  9:53 MFFmg/Kg wet 2/15/23SW-846 8260D1o-Xylene

Surrogates % Recovery Recovery Limits Flag/Qual

1,2-Dichloroethane-d4 92.2 2/15/23   9:5370-130

Toluene-d8 98.6 2/15/23   9:5370-130

4-Bromofluorobenzene 100 2/15/23   9:5370-130
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

Date Received:  2/14/2023

Work Order:   23B1554Sample Description:Project Location:  1515 Granville Rd., Westfield, MA

Sample ID:  23B1554-05

Field Sample #:  B22-05 (15'-19')

Sample Matrix:  Soil

Sampled:  2/14/2023  09:30

[TOC_2]23B1554-05[TOC]

AnalystAnalyzedDilution Flag/QualRLResultsAnalyte

Date/Time

Units

Date

PreparedMethod

Sample Flags: PR-03 Volatile Organic Compounds by GC/MS

ND 0.11 2/15/23 10:19 MFFmg/Kg dry 2/15/23SW-846 8260D1Acetone

ND 0.0011 2/15/23 10:19 MFFmg/Kg dry 2/15/23SW-846 8260D1tert-Amyl Methyl Ether (TAME)

ND 0.0021 2/15/23 10:19 MFFmg/Kg dry 2/15/23SW-846 8260D1Benzene

ND 0.0021 2/15/23 10:19 MFFmg/Kg dry 2/15/23SW-846 8260D1Bromobenzene

ND 0.0021 2/15/23 10:19 MFFmg/Kg dry 2/15/23SW-846 8260D1Bromochloromethane

ND 0.0021 2/15/23 10:19 MFFmg/Kg dry 2/15/23SW-846 8260D1Bromodichloromethane

ND 0.0021 2/15/23 10:19 MFFmg/Kg dry 2/15/23SW-846 8260D1Bromoform

ND 0.011 2/15/23 10:19 MFFmg/Kg dry 2/15/23SW-846 8260D1Bromomethane

ND 0.043 2/15/23 10:19 MFFmg/Kg dry 2/15/23SW-846 8260D12-Butanone (MEK)

ND 0.0021 2/15/23 10:19 MFFmg/Kg dry 2/15/23SW-846 8260D1n-Butylbenzene

ND 0.0021 2/15/23 10:19 MFFmg/Kg dry 2/15/23SW-846 8260D1sec-Butylbenzene

ND 0.0021 2/15/23 10:19 MFFmg/Kg dry 2/15/23SW-846 8260D1tert-Butylbenzene

ND 0.0011 2/15/23 10:19 MFFmg/Kg dry 2/15/23SW-846 8260D1tert-Butyl Ethyl Ether (TBEE)

ND 0.011 2/15/23 10:19 MFFmg/Kg dry 2/15/23SW-846 8260D1Carbon Disulfide

ND 0.0021 2/15/23 10:19 MFFmg/Kg dry 2/15/23SW-846 8260D1Carbon Tetrachloride

ND 0.0021 2/15/23 10:19 MFFmg/Kg dry 2/15/23SW-846 8260D1Chlorobenzene

ND 0.0011 2/15/23 10:19 MFFmg/Kg dry 2/15/23SW-846 8260D1Chlorodibromomethane

ND 0.021 2/15/23 10:19 MFFmg/Kg dry 2/15/23SW-846 8260D1Chloroethane

ND 0.0043 2/15/23 10:19 MFFmg/Kg dry 2/15/23SW-846 8260D1Chloroform

ND 0.011 2/15/23 10:19 MFFmg/Kg dry 2/15/23SW-846 8260D1Chloromethane

ND 0.0021 2/15/23 10:19 MFFmg/Kg dry 2/15/23SW-846 8260D12-Chlorotoluene

ND 0.0021 2/15/23 10:19 MFFmg/Kg dry 2/15/23SW-846 8260D14-Chlorotoluene

ND 0.0021 2/15/23 10:19 MFFmg/Kg dry 2/15/23SW-846 8260D1 V-051,2-Dibromo-3-chloropropane (DBCP)

ND 0.0011 2/15/23 10:19 MFFmg/Kg dry 2/15/23SW-846 8260D11,2-Dibromoethane (EDB)

ND 0.0021 2/15/23 10:19 MFFmg/Kg dry 2/15/23SW-846 8260D1Dibromomethane

ND 0.0021 2/15/23 10:19 MFFmg/Kg dry 2/15/23SW-846 8260D11,2-Dichlorobenzene

ND 0.0021 2/15/23 10:19 MFFmg/Kg dry 2/15/23SW-846 8260D11,3-Dichlorobenzene

ND 0.0021 2/15/23 10:19 MFFmg/Kg dry 2/15/23SW-846 8260D11,4-Dichlorobenzene

ND 0.021 2/15/23 10:19 MFFmg/Kg dry 2/15/23SW-846 8260D1Dichlorodifluoromethane (Freon 12)

ND 0.0021 2/15/23 10:19 MFFmg/Kg dry 2/15/23SW-846 8260D11,1-Dichloroethane

ND 0.0021 2/15/23 10:19 MFFmg/Kg dry 2/15/23SW-846 8260D11,2-Dichloroethane

ND 0.0043 2/15/23 10:19 MFFmg/Kg dry 2/15/23SW-846 8260D11,1-Dichloroethylene

ND 0.0021 2/15/23 10:19 MFFmg/Kg dry 2/15/23SW-846 8260D1cis-1,2-Dichloroethylene

ND 0.0021 2/15/23 10:19 MFFmg/Kg dry 2/15/23SW-846 8260D1trans-1,2-Dichloroethylene

ND 0.0021 2/15/23 10:19 MFFmg/Kg dry 2/15/23SW-846 8260D11,2-Dichloropropane

ND 0.0011 2/15/23 10:19 MFFmg/Kg dry 2/15/23SW-846 8260D11,3-Dichloropropane

ND 0.0021 2/15/23 10:19 MFFmg/Kg dry 2/15/23SW-846 8260D12,2-Dichloropropane

ND 0.0021 2/15/23 10:19 MFFmg/Kg dry 2/15/23SW-846 8260D11,1-Dichloropropene

ND 0.0011 2/15/23 10:19 MFFmg/Kg dry 2/15/23SW-846 8260D1cis-1,3-Dichloropropene

ND 0.0011 2/15/23 10:19 MFFmg/Kg dry 2/15/23SW-846 8260D1trans-1,3-Dichloropropene

ND 0.021 2/15/23 10:19 MFFmg/Kg dry 2/15/23SW-846 8260D1Diethyl Ether

ND 0.0011 2/15/23 10:19 MFFmg/Kg dry 2/15/23SW-846 8260D1Diisopropyl Ether (DIPE)

ND 0.11 2/15/23 10:19 MFFmg/Kg dry 2/15/23SW-846 8260D11,4-Dioxane

ND 0.0021 2/15/23 10:19 MFFmg/Kg dry 2/15/23SW-846 8260D1Ethylbenzene
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

Date Received:  2/14/2023

Work Order:   23B1554Sample Description:Project Location:  1515 Granville Rd., Westfield, MA

Sample ID:  23B1554-05

Field Sample #:  B22-05 (15'-19')

Sample Matrix:  Soil

Sampled:  2/14/2023  09:30

AnalystAnalyzedDilution Flag/QualRLResultsAnalyte

Date/Time

Units

Date

PreparedMethod

Sample Flags: PR-03 Volatile Organic Compounds by GC/MS

ND 0.0021 2/15/23 10:19 MFFmg/Kg dry 2/15/23SW-846 8260D1Hexachlorobutadiene

ND 0.021 2/15/23 10:19 MFFmg/Kg dry 2/15/23SW-846 8260D12-Hexanone (MBK)

ND 0.0021 2/15/23 10:19 MFFmg/Kg dry 2/15/23SW-846 8260D1Isopropylbenzene (Cumene)

ND 0.0021 2/15/23 10:19 MFFmg/Kg dry 2/15/23SW-846 8260D1p-Isopropyltoluene (p-Cymene)

ND 0.0043 2/15/23 10:19 MFFmg/Kg dry 2/15/23SW-846 8260D1Methyl tert-Butyl Ether (MTBE)

ND 0.021 2/15/23 10:19 MFFmg/Kg dry 2/15/23SW-846 8260D1Methylene Chloride

ND 0.021 2/15/23 10:19 MFFmg/Kg dry 2/15/23SW-846 8260D14-Methyl-2-pentanone (MIBK)

ND 0.0043 2/15/23 10:19 MFFmg/Kg dry 2/15/23SW-846 8260D1Naphthalene

ND 0.0021 2/15/23 10:19 MFFmg/Kg dry 2/15/23SW-846 8260D1n-Propylbenzene

ND 0.0021 2/15/23 10:19 MFFmg/Kg dry 2/15/23SW-846 8260D1Styrene

ND 0.0021 2/15/23 10:19 MFFmg/Kg dry 2/15/23SW-846 8260D11,1,1,2-Tetrachloroethane

ND 0.0011 2/15/23 10:19 MFFmg/Kg dry 2/15/23SW-846 8260D11,1,2,2-Tetrachloroethane

ND 0.0021 2/15/23 10:19 MFFmg/Kg dry 2/15/23SW-846 8260D1Tetrachloroethylene

ND 0.011 2/15/23 10:19 MFFmg/Kg dry 2/15/23SW-846 8260D1Tetrahydrofuran

ND 0.0021 2/15/23 10:19 MFFmg/Kg dry 2/15/23SW-846 8260D1Toluene

ND 0.0021 2/15/23 10:19 MFFmg/Kg dry 2/15/23SW-846 8260D11,2,3-Trichlorobenzene

ND 0.0021 2/15/23 10:19 MFFmg/Kg dry 2/15/23SW-846 8260D11,2,4-Trichlorobenzene

ND 0.0021 2/15/23 10:19 MFFmg/Kg dry 2/15/23SW-846 8260D11,1,1-Trichloroethane

ND 0.0021 2/15/23 10:19 MFFmg/Kg dry 2/15/23SW-846 8260D11,1,2-Trichloroethane

ND 0.0021 2/15/23 10:19 MFFmg/Kg dry 2/15/23SW-846 8260D1Trichloroethylene

ND 0.011 2/15/23 10:19 MFFmg/Kg dry 2/15/23SW-846 8260D1Trichlorofluoromethane (Freon 11)

ND 0.0021 2/15/23 10:19 MFFmg/Kg dry 2/15/23SW-846 8260D11,2,3-Trichloropropane

ND 0.0021 2/15/23 10:19 MFFmg/Kg dry 2/15/23SW-846 8260D11,2,4-Trimethylbenzene

ND 0.0021 2/15/23 10:19 MFFmg/Kg dry 2/15/23SW-846 8260D11,3,5-Trimethylbenzene

ND 0.011 2/15/23 10:19 MFFmg/Kg dry 2/15/23SW-846 8260D1Vinyl Chloride

ND 0.0043 2/15/23 10:19 MFFmg/Kg dry 2/15/23SW-846 8260D1m+p Xylene

ND 0.0021 2/15/23 10:19 MFFmg/Kg dry 2/15/23SW-846 8260D1o-Xylene

Surrogates % Recovery Recovery Limits Flag/Qual

1,2-Dichloroethane-d4 93.5 2/15/23  10:1970-130

Toluene-d8 100 2/15/23  10:1970-130

4-Bromofluorobenzene 102 2/15/23  10:1970-130
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

Date Received:  2/14/2023

Work Order:   23B1554Sample Description:Project Location:  1515 Granville Rd., Westfield, MA

Sample ID:  23B1554-05

Field Sample #:  B22-05 (15'-19')

Sample Matrix:  Soil

Sampled:  2/14/2023  09:30

AnalystAnalyzedDilution Flag/QualRLResultsAnalyte

Date/Time

Units

Date

PreparedMethod

Semivolatile Organic Compounds by GC/MS

ND 0.075 2/16/23 13:39 AR2mg/Kg dry 2/15/23SW-846 8270E1Biphenyl

ND 0.19 2/16/23 13:39 AR2mg/Kg dry 2/15/23SW-846 8270E1Acenaphthene

ND 0.19 2/16/23 13:39 AR2mg/Kg dry 2/15/23SW-846 8270E1Acenaphthylene

ND 0.38 2/16/23 13:39 AR2mg/Kg dry 2/15/23SW-846 8270E1Acetophenone

ND 0.38 2/16/23 13:39 AR2mg/Kg dry 2/15/23SW-846 8270E1 V-05Aniline

ND 0.19 2/16/23 13:39 AR2mg/Kg dry 2/15/23SW-846 8270E1Anthracene

ND 0.19 2/16/23 13:39 AR2mg/Kg dry 2/15/23SW-846 8270E1Benzo(a)anthracene

ND 0.19 2/16/23 13:39 AR2mg/Kg dry 2/15/23SW-846 8270E1Benzo(a)pyrene

ND 0.19 2/16/23 13:39 AR2mg/Kg dry 2/15/23SW-846 8270E1Benzo(b)fluoranthene

ND 0.19 2/16/23 13:39 AR2mg/Kg dry 2/15/23SW-846 8270E1Benzo(g,h,i)perylene

ND 0.19 2/16/23 13:39 AR2mg/Kg dry 2/15/23SW-846 8270E1Benzo(k)fluoranthene

ND 0.38 2/16/23 13:39 AR2mg/Kg dry 2/15/23SW-846 8270E1Bis(2-chloroethoxy)methane

ND 0.38 2/16/23 13:39 AR2mg/Kg dry 2/15/23SW-846 8270E1Bis(2-chloroethyl)ether

ND 0.38 2/16/23 13:39 AR2mg/Kg dry 2/15/23SW-846 8270E1Bis(2-chloroisopropyl)ether

ND 0.38 2/16/23 13:39 AR2mg/Kg dry 2/15/23SW-846 8270E1Bis(2-Ethylhexyl)phthalate

ND 0.38 2/16/23 13:39 AR2mg/Kg dry 2/15/23SW-846 8270E14-Bromophenylphenylether

ND 0.38 2/16/23 13:39 AR2mg/Kg dry 2/15/23SW-846 8270E1Butylbenzylphthalate

ND 0.74 2/16/23 13:39 AR2mg/Kg dry 2/15/23SW-846 8270E14-Chloroaniline

ND 0.38 2/16/23 13:39 AR2mg/Kg dry 2/15/23SW-846 8270E12-Chloronaphthalene

ND 0.38 2/16/23 13:39 AR2mg/Kg dry 2/15/23SW-846 8270E12-Chlorophenol

ND 0.19 2/16/23 13:39 AR2mg/Kg dry 2/15/23SW-846 8270E1Chrysene

ND 0.19 2/16/23 13:39 AR2mg/Kg dry 2/15/23SW-846 8270E1Dibenz(a,h)anthracene

ND 0.38 2/16/23 13:39 AR2mg/Kg dry 2/15/23SW-846 8270E1Dibenzofuran

ND 0.38 2/16/23 13:39 AR2mg/Kg dry 2/15/23SW-846 8270E1Di-n-butylphthalate

ND 0.38 2/16/23 13:39 AR2mg/Kg dry 2/15/23SW-846 8270E11,2-Dichlorobenzene

ND 0.38 2/16/23 13:39 AR2mg/Kg dry 2/15/23SW-846 8270E11,3-Dichlorobenzene

ND 0.38 2/16/23 13:39 AR2mg/Kg dry 2/15/23SW-846 8270E11,4-Dichlorobenzene

ND 0.19 2/16/23 13:39 AR2mg/Kg dry 2/15/23SW-846 8270E13,3-Dichlorobenzidine

ND 0.38 2/16/23 13:39 AR2mg/Kg dry 2/15/23SW-846 8270E12,4-Dichlorophenol

ND 0.38 2/16/23 13:39 AR2mg/Kg dry 2/15/23SW-846 8270E1Diethylphthalate

ND 0.38 2/16/23 13:39 AR2mg/Kg dry 2/15/23SW-846 8270E12,4-Dimethylphenol

ND 0.38 2/16/23 13:39 AR2mg/Kg dry 2/15/23SW-846 8270E1Dimethylphthalate

ND 0.74 2/16/23 13:39 AR2mg/Kg dry 2/15/23SW-846 8270E12,4-Dinitrophenol

ND 0.38 2/16/23 13:39 AR2mg/Kg dry 2/15/23SW-846 8270E12,4-Dinitrotoluene

ND 0.38 2/16/23 13:39 AR2mg/Kg dry 2/15/23SW-846 8270E12,6-Dinitrotoluene

ND 0.38 2/16/23 13:39 AR2mg/Kg dry 2/15/23SW-846 8270E1 V-05Di-n-octylphthalate

ND 0.38 2/16/23 13:39 AR2mg/Kg dry 2/15/23SW-846 8270E11,2-Diphenylhydrazine/Azobenzene

ND 0.19 2/16/23 13:39 AR2mg/Kg dry 2/15/23SW-846 8270E1Fluoranthene

ND 0.19 2/16/23 13:39 AR2mg/Kg dry 2/15/23SW-846 8270E1Fluorene

ND 0.38 2/16/23 13:39 AR2mg/Kg dry 2/15/23SW-846 8270E1Hexachlorobenzene

ND 0.38 2/16/23 13:39 AR2mg/Kg dry 2/15/23SW-846 8270E1Hexachlorobutadiene

ND 0.38 2/16/23 13:39 AR2mg/Kg dry 2/15/23SW-846 8270E1Hexachloroethane

ND 0.19 2/16/23 13:39 AR2mg/Kg dry 2/15/23SW-846 8270E1Indeno(1,2,3-cd)pyrene

ND 0.38 2/16/23 13:39 AR2mg/Kg dry 2/15/23SW-846 8270E1Isophorone
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

Date Received:  2/14/2023

Work Order:   23B1554Sample Description:Project Location:  1515 Granville Rd., Westfield, MA

Sample ID:  23B1554-05

Field Sample #:  B22-05 (15'-19')

Sample Matrix:  Soil

Sampled:  2/14/2023  09:30

AnalystAnalyzedDilution Flag/QualRLResultsAnalyte

Date/Time

Units

Date

PreparedMethod

Semivolatile Organic Compounds by GC/MS

ND 0.19 2/16/23 13:39 AR2mg/Kg dry 2/15/23SW-846 8270E12-Methylnaphthalene

ND 0.38 2/16/23 13:39 AR2mg/Kg dry 2/15/23SW-846 8270E12-Methylphenol

ND 0.38 2/16/23 13:39 AR2mg/Kg dry 2/15/23SW-846 8270E13/4-Methylphenol

ND 0.19 2/16/23 13:39 AR2mg/Kg dry 2/15/23SW-846 8270E1Naphthalene

ND 0.38 2/16/23 13:39 AR2mg/Kg dry 2/15/23SW-846 8270E1Nitrobenzene

ND 0.38 2/16/23 13:39 AR2mg/Kg dry 2/15/23SW-846 8270E12-Nitrophenol

ND 0.74 2/16/23 13:39 AR2mg/Kg dry 2/15/23SW-846 8270E14-Nitrophenol

ND 0.38 2/16/23 13:39 AR2mg/Kg dry 2/15/23SW-846 8270E1 V-05Pentachlorophenol

ND 0.19 2/16/23 13:39 AR2mg/Kg dry 2/15/23SW-846 8270E1Phenanthrene

ND 0.38 2/16/23 13:39 AR2mg/Kg dry 2/15/23SW-846 8270E1Phenol

ND 0.19 2/16/23 13:39 AR2mg/Kg dry 2/15/23SW-846 8270E1Pyrene

ND 0.38 2/16/23 13:39 AR2mg/Kg dry 2/15/23SW-846 8270E1Pyridine

ND 0.38 2/16/23 13:39 AR2mg/Kg dry 2/15/23SW-846 8270E11,2,4-Trichlorobenzene

ND 0.38 2/16/23 13:39 AR2mg/Kg dry 2/15/23SW-846 8270E12,4,5-Trichlorophenol

ND 0.38 2/16/23 13:39 AR2mg/Kg dry 2/15/23SW-846 8270E12,4,6-Trichlorophenol

Surrogates % Recovery Recovery Limits Flag/Qual

2-Fluorophenol 62.8 2/16/23  13:3930-130

Phenol-d6 65.0 2/16/23  13:3930-130

Nitrobenzene-d5 60.2 2/16/23  13:3930-130

2-Fluorobiphenyl 67.6 2/16/23  13:3930-130

2,4,6-Tribromophenol 77.2 2/16/23  13:3930-130

p-Terphenyl-d14 67.3 2/16/23  13:3930-130La
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

Date Received:  2/14/2023

Work Order:   23B1554Sample Description:Project Location:  1515 Granville Rd., Westfield, MA

Sample ID:  23B1554-05

Field Sample #:  B22-05 (15'-19')

Sample Matrix:  Soil

Sampled:  2/14/2023  09:30

AnalystAnalyzedDilution Flag/QualRLResultsAnalyte

Date/Time

Units

Date

PreparedMethod

Organochloride Pesticides by GC/ECD

ND 0.0056 2/24/23 16:13 JMBmg/Kg dry 2/15/23SW-846 8081B1Aldrin [1]

ND 0.0056 2/24/23 16:13 JMBmg/Kg dry 2/15/23SW-846 8081B1alpha-BHC [1]

ND 0.0056 2/24/23 16:13 JMBmg/Kg dry 2/15/23SW-846 8081B1beta-BHC [1]

ND 0.0056 2/24/23 16:13 JMBmg/Kg dry 2/15/23SW-846 8081B1delta-BHC [1]

ND 0.0023 2/24/23 16:13 JMBmg/Kg dry 2/15/23SW-846 8081B1gamma-BHC (Lindane) [1]

ND 0.023 2/24/23 16:13 JMBmg/Kg dry 2/15/23SW-846 8081B1Chlordane [1]

ND 0.0045 2/24/23 16:13 JMBmg/Kg dry 2/15/23SW-846 8081B14,4'-DDD [1]

ND 0.0045 2/24/23 16:13 JMBmg/Kg dry 2/15/23SW-846 8081B14,4'-DDE [1]

ND 0.0045 2/24/23 16:13 JMBmg/Kg dry 2/15/23SW-846 8081B14,4'-DDT [1]

ND 0.0045 2/24/23 16:13 JMBmg/Kg dry 2/15/23SW-846 8081B1Dieldrin [1]

ND 0.0056 2/24/23 16:13 JMBmg/Kg dry 2/15/23SW-846 8081B1Endosulfan I [1]

ND 0.0090 2/24/23 16:13 JMBmg/Kg dry 2/15/23SW-846 8081B1Endosulfan II [1]

ND 0.0090 2/24/23 16:13 JMBmg/Kg dry 2/15/23SW-846 8081B1Endosulfan sulfate [1]

ND 0.0090 2/24/23 16:13 JMBmg/Kg dry 2/15/23SW-846 8081B1Endrin [1]

ND 0.0090 2/24/23 16:13 JMBmg/Kg dry 2/15/23SW-846 8081B1Endrin ketone [1]

ND 0.0056 2/24/23 16:13 JMBmg/Kg dry 2/15/23SW-846 8081B1Heptachlor [1]

ND 0.0056 2/24/23 16:13 JMBmg/Kg dry 2/15/23SW-846 8081B1Heptachlor epoxide [1]

ND 0.0068 2/24/23 16:13 JMBmg/Kg dry 2/15/23SW-846 8081B1Hexachlorobenzene [1]

ND 0.056 2/24/23 16:13 JMBmg/Kg dry 2/15/23SW-846 8081B1Methoxychlor [1]

ND 0.11 2/24/23 16:13 JMBmg/Kg dry 2/15/23SW-846 8081B1Toxaphene [1]

Surrogates % Recovery Recovery Limits Flag/Qual

Decachlorobiphenyl [1] 64.7 2/24/23  16:1330-150

Decachlorobiphenyl [2] 74.2 2/24/23  16:1330-150

Tetrachloro-m-xylene [1] 50.7 2/24/23  16:1330-150

Tetrachloro-m-xylene [2] 53.9 2/24/23  16:1330-150
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

Date Received:  2/14/2023

Work Order:   23B1554Sample Description:Project Location:  1515 Granville Rd., Westfield, MA

Sample ID:  23B1554-05

Field Sample #:  B22-05 (15'-19')

Sample Matrix:  Soil

Sampled:  2/14/2023  09:30

AnalystAnalyzedDilution Flag/QualRLResultsAnalyte

Date/Time

Units

Date

PreparedMethod

Sample Flags: O-32 Polychlorinated Biphenyls with 3540 Soxhlet Extraction

ND 0.090 2/16/23 19:30 JEAmg/Kg dry 2/15/23SW-846 8082A4Aroclor-1016 [1]

ND 0.090 2/16/23 19:30 JEAmg/Kg dry 2/15/23SW-846 8082A4Aroclor-1221 [1]

ND 0.090 2/16/23 19:30 JEAmg/Kg dry 2/15/23SW-846 8082A4Aroclor-1232 [1]

ND 0.090 2/16/23 19:30 JEAmg/Kg dry 2/15/23SW-846 8082A4Aroclor-1242 [1]

ND 0.090 2/16/23 19:30 JEAmg/Kg dry 2/15/23SW-846 8082A4Aroclor-1248 [1]

ND 0.090 2/16/23 19:30 JEAmg/Kg dry 2/15/23SW-846 8082A4Aroclor-1254 [1]

ND 0.090 2/16/23 19:30 JEAmg/Kg dry 2/15/23SW-846 8082A4Aroclor-1260 [1]

ND 0.090 2/16/23 19:30 JEAmg/Kg dry 2/15/23SW-846 8082A4Aroclor-1262 [1]

ND 0.090 2/16/23 19:30 JEAmg/Kg dry 2/15/23SW-846 8082A4Aroclor-1268 [1]

Surrogates % Recovery Recovery Limits Flag/Qual

Decachlorobiphenyl [1] 98.9 2/16/23  19:3030-150

Decachlorobiphenyl [2] 96.6 2/16/23  19:3030-150

Tetrachloro-m-xylene [1] 88.5 2/16/23  19:3030-150

Tetrachloro-m-xylene [2] 90.7 2/16/23  19:3030-150
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

Date Received:  2/14/2023

Work Order:   23B1554Sample Description:Project Location:  1515 Granville Rd., Westfield, MA

Sample ID:  23B1554-05

Field Sample #:  B22-05 (15'-19')

Sample Matrix:  Soil

Sampled:  2/14/2023  09:30

AnalystAnalyzedDilution Flag/QualRLResultsAnalyte

Date/Time

Units

Date

PreparedMethod

Petroleum Hydrocarbons Analyses

74 9.4 2/16/23  9:37 GJBmg/Kg dry 2/15/23SW-846 8100 Modified1TPH (C9-C36)

Surrogates % Recovery Recovery Limits Flag/Qual

2-Fluorobiphenyl 62.7 2/16/23   9:3740-140
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

Date Received:  2/14/2023

Work Order:   23B1554Sample Description:Project Location:  1515 Granville Rd., Westfield, MA

Sample ID:  23B1554-05

Field Sample #:  B22-05 (15'-19')

Sample Matrix:  Soil

Sampled:  2/14/2023  09:30

AnalystAnalyzedDilution Flag/QualRLResultsAnalyte

Date/Time

Units

Date

PreparedMethod

Metals Analyses (Total)

ND 1.8 2/17/23 15:15 ATPmg/Kg dry 2/15/23SW-846 6010D1Antimony

ND 3.7 2/17/23 15:15 ATPmg/Kg dry 2/15/23SW-846 6010D1Arsenic

49 1.8 2/17/23 15:15 ATPmg/Kg dry 2/15/23SW-846 6010D1Barium

0.43 0.18 2/17/23 15:15 ATPmg/Kg dry 2/15/23SW-846 6010D1Beryllium

ND 0.37 2/17/23 15:15 ATPmg/Kg dry 2/15/23SW-846 6010D1Cadmium

14 0.74 2/17/23 15:15 ATPmg/Kg dry 2/15/23SW-846 6010D1Chromium

5.8 0.55 2/17/23 15:15 ATPmg/Kg dry 2/15/23SW-846 6010D1Lead

ND 0.029 2/21/23 10:36 AAJmg/Kg dry 2/20/23SW-846 7471B1Mercury

12 0.74 2/17/23 15:15 ATPmg/Kg dry 2/15/23SW-846 6010D1Nickel

ND 3.7 2/17/23 15:15 ATPmg/Kg dry 2/15/23SW-846 6010D1Selenium

ND 0.37 2/17/23 15:15 ATPmg/Kg dry 2/15/23SW-846 6010D1Silver

ND 1.8 2/17/23 15:15 ATPmg/Kg dry 2/15/23SW-846 6010D1Thallium

20 0.74 2/17/23 15:15 ATPmg/Kg dry 2/15/23SW-846 6010D1Vanadium

25 0.74 2/17/23 15:15 ATPmg/Kg dry 2/15/23SW-846 6010D1Zinc
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

Date Received:  2/14/2023

Work Order:   23B1554Sample Description:Project Location:  1515 Granville Rd., Westfield, MA

Sample ID:  23B1554-05

Field Sample #:  B22-05 (15'-19')

Sample Matrix:  Soil

Sampled:  2/14/2023  09:30

AnalystAnalyzedDilution Flag/QualRLResultsAnalyte

Date/Time

Units

Date

PreparedMethod

Conventional Chemistry Parameters by EPA/APHA/SW-846 Methods (Total)

88.8 2/16/23  7:09 WDC% Wt 2/16/23SM 2540G1% Solids

> 212 °F 2/15/23 16:00 EC°F 2/15/23SW-846 1010A-B1Flashpoint

Absent 2/15/23 14:30 DRApresent/absent 2/15/23SW-846 10301Ignitability

6.1 2/14/23 19:19 JECpH Units 2/14/23SW-846 9045C1pH @20.7°C

ND 3.9 2/18/23  9:45 DRAmg/Kg 2/18/23SW-846 90141Reactive Cyanide

ND 19 2/18/23  9:30 DRAmg/Kg 2/18/23SW-846 9030A1Reactive Sulfide

2.0 2.0 2/16/23 10:00 DRAµmhos/cm 2/16/23SM21-23 2510B 

Modified

1Specific conductance @20°C
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

Date Received:  2/14/2023

Work Order:   23B1554Sample Description:Project Location:  1515 Granville Rd., Westfield, MA

Sample ID:  23B1554-05

Field Sample #:  B22-05 (15'-19')

Sample Matrix:  Soil

Sampled:  2/14/2023  09:30

AnalystAnalyzedDilution Flag/QualRLResultsAnalyte

Date/Time

Units

Date

PreparedMethod

SW8151A

ND 0.028 2/22/23 12:20 PELmg/kg 2/20/23SW8151A22,4,5-T

ND 0.028 2/22/23 12:20 PELmg/kg 2/20/23SW8151A22,4,5-TP (Silvex)

ND 0.057 2/22/23 12:20 PELmg/kg 2/20/23SW8151A22,4-D

ND 0.028 2/22/23 12:20 PELmg/kg 2/20/23SW8151A22,4-DB

ND 0.028 2/22/23 12:20 PELmg/kg 2/20/23SW8151A2Dalapon

ND 0.028 2/22/23 12:20 PELmg/kg 2/20/23SW8151A2Dicamba

ND 0.042 2/22/23 12:20 PELmg/kg 2/20/23SW8151A2Dichloroprop

ND 0.028 2/22/23 12:20 PELmg/kg 2/20/23SW8151A2Dinoseb

ND 3.1 2/22/23 12:20 PELmg/kg 2/20/23SW8151A2MCPA

ND 3.1 2/22/23 12:20 PELmg/kg 2/20/23SW8151A2MCPP
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

Sample Extraction Data

Prep Method: % Solids        Analytical Method: SM 2540G

Lab Number [Field ID] Batch Date

B331724 02/16/2323B1554-01 [B22-05 (5'-9')]

B331724 02/16/2323B1554-03 [Sand Filter]

B331724 02/16/2323B1554-05 [B22-05 (15'-19')]

SM21-23 2510B Modified

Lab Number [Field ID] Batch DateInitial [g]

B331756 02/16/231.0223B1554-01 [B22-05 (5'-9')]

B331756 02/16/231.0223B1554-03 [Sand Filter]

B331756 02/16/231.0223B1554-05 [B22-05 (15'-19')]

SW-846 1010A-B

Lab Number [Field ID] Batch DateInitial [g] Final [mL]

B331597 02/15/2350.0 50.023B1554-03 [Sand Filter]

B331597 02/15/2350.0 50.023B1554-05 [B22-05 (15'-19')]

SW-846 1010A-B

Lab Number [Field ID] Batch DateInitial [g] Final [mL]

B332173 02/21/2350.0 50.023B1554-01 [B22-05 (5'-9')]

SW-846 1030

Lab Number [Field ID] Batch DateInitial [g]

B331618 02/15/2350.023B1554-01 [B22-05 (5'-9')]

B331618 02/15/2350.023B1554-03 [Sand Filter]

B331618 02/15/2350.023B1554-05 [B22-05 (15'-19')]

Prep Method: SW-846 3050B        Analytical Method: SW-846 6010D

Lab Number [Field ID] Batch DateInitial [g] Final [mL]

B331609 02/15/231.57 50.023B1554-01 [B22-05 (5'-9')]

B331609 02/15/231.55 50.023B1554-03 [Sand Filter]

B331609 02/15/231.53 50.023B1554-05 [B22-05 (15'-19')]

Prep Method: SW-846 7470A/7471A        Analytical Method: SW-846 7471B

Lab Number [Field ID] Batch DateInitial [g] Final [mL]

B332075 02/20/230.602 50.023B1554-01 [B22-05 (5'-9')]

B332075 02/20/230.619 50.023B1554-03 [Sand Filter]

B332075 02/20/230.590 50.023B1554-05 [B22-05 (15'-19')]

Prep Method: SW-846 3546        Analytical Method: SW-846 8081B

Lab Number [Field ID] Batch DateInitial [g] Final [mL]

[TOC_1]Sample Preparation Information[TOC]

La
st

 M
od

ifi
ed

: 0
2/

28
/2

02
4 

at
 1

0:
41

A
M

 E
S

T



39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

Sample Extraction Data

Prep Method: SW-846 3546        Analytical Method: SW-846 8081B

Lab Number [Field ID] Batch DateInitial [g] Final [mL]

B331704 02/15/2310.0 10.023B1554-01 [B22-05 (5'-9')]

B331704 02/15/2310.0 10.023B1554-03 [Sand Filter]

B331704 02/15/2310.0 10.023B1554-05 [B22-05 (15'-19')]

Prep Method: SW-846 3540C        Analytical Method: SW-846 8082A

Lab Number [Field ID] Batch DateInitial [g] Final [mL]

B331569 02/15/2310.0 10.023B1554-01 [B22-05 (5'-9')]

B331569 02/15/2310.0 10.023B1554-03 [Sand Filter]

B331569 02/15/2310.0 10.023B1554-05 [B22-05 (15'-19')]

Prep Method: SW-846 3546        Analytical Method: SW-846 8100 Modified

Lab Number [Field ID] Batch DateInitial [g] Final [mL]

B331572 02/15/2330.0 1.0023B1554-01 [B22-05 (5'-9')]

B331572 02/15/2330.0 1.0023B1554-03 [Sand Filter]

B331572 02/15/2330.0 1.0023B1554-05 [B22-05 (15'-19')]

Prep Method: SW-846 5035        Analytical Method: SW-846 8260D

Lab Number [Field ID] Batch DateInitial [g] Final [mL]

B331591 02/15/235.21 10.023B1554-01 [B22-05 (5'-9')]

B331591 02/15/235.00 10.023B1554-02 [Tripblank]

B331591 02/15/234.49 10.023B1554-03 [Sand Filter]

B331591 02/15/236.13 10.023B1554-04 [B22-05 (16')]

B331591 02/15/235.25 10.023B1554-05 [B22-05 (15'-19')]

Prep Method: SW-846 3546        Analytical Method: SW-846 8270E

Lab Number [Field ID] Batch DateInitial [g] Final [mL]

B331573 02/15/2330.0 1.0023B1554-01 [B22-05 (5'-9')]

B331573 02/15/2330.0 1.0023B1554-03 [Sand Filter]

B331573 02/15/2330.0 1.0023B1554-05 [B22-05 (15'-19')]

SW-846 9014

Lab Number [Field ID] Batch DateInitial [g] Final [mL]

B332009 02/18/2325.6 25023B1554-01 [B22-05 (5'-9')]

B332009 02/18/2325.1 25023B1554-03 [Sand Filter]

B332009 02/18/2325.7 25023B1554-05 [B22-05 (15'-19')]

SW-846 9030A

Lab Number [Field ID] Batch DateInitial [g] Final [mL]

B332008 02/18/2325.6 25023B1554-01 [B22-05 (5'-9')]

B332008 02/18/2325.1 25023B1554-03 [Sand Filter]

B332008 02/18/2325.7 25023B1554-05 [B22-05 (15'-19')]
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

Sample Extraction Data

SW-846 9045C

Lab Number [Field ID] Batch DateInitial [g]

B331545 02/14/2320.023B1554-01 [B22-05 (5'-9')]

B331545 02/14/2320.023B1554-03 [Sand Filter]

B331545 02/14/2320.023B1554-05 [B22-05 (15'-19')]
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Volatile Organic Compounds by GC/MS - Quality Control

QUALITY CONTROL

[TOC_2]Volatile Organic Compounds by GC/MS[TOC]

Batch B331591 - SW-846 5035
[TOC_3]B331591[TOC]

Blank (B331591-BLK1) Prepared & Analyzed: 02/15/23 

Acetone mg/Kg wet0.10ND

tert-Amyl Methyl Ether (TAME) mg/Kg wet0.0010ND

Benzene mg/Kg wet0.0020ND

Bromobenzene mg/Kg wet0.0020ND

Bromochloromethane mg/Kg wet0.0020ND

Bromodichloromethane mg/Kg wet0.0020ND

Bromoform mg/Kg wet0.0020ND

Bromomethane mg/Kg wet0.010ND

2-Butanone (MEK) mg/Kg wet0.040ND

n-Butylbenzene mg/Kg wet0.0020ND

sec-Butylbenzene mg/Kg wet0.0020ND

tert-Butylbenzene mg/Kg wet0.0020ND

tert-Butyl Ethyl Ether (TBEE) mg/Kg wet0.0010ND

Carbon Disulfide mg/Kg wet0.010ND

Carbon Tetrachloride mg/Kg wet0.0020ND

Chlorobenzene mg/Kg wet0.0020ND

Chlorodibromomethane mg/Kg wet0.0010ND

Chloroethane mg/Kg wet0.020ND

Chloroform mg/Kg wet0.0040ND

Chloromethane mg/Kg wet0.010ND

2-Chlorotoluene mg/Kg wet0.0020ND

4-Chlorotoluene mg/Kg wet0.0020ND

1,2-Dibromo-3-chloropropane (DBCP) mg/Kg wet0.0020 V-05ND

1,2-Dibromoethane (EDB) mg/Kg wet0.0010ND

Dibromomethane mg/Kg wet0.0020ND

1,2-Dichlorobenzene mg/Kg wet0.0020ND

1,3-Dichlorobenzene mg/Kg wet0.0020ND

1,4-Dichlorobenzene mg/Kg wet0.0020ND

Dichlorodifluoromethane (Freon 12) mg/Kg wet0.020ND

1,1-Dichloroethane mg/Kg wet0.0020ND

1,2-Dichloroethane mg/Kg wet0.0020ND

1,1-Dichloroethylene mg/Kg wet0.0040ND

cis-1,2-Dichloroethylene mg/Kg wet0.0020ND

trans-1,2-Dichloroethylene mg/Kg wet0.0020ND

1,2-Dichloropropane mg/Kg wet0.0020ND

1,3-Dichloropropane mg/Kg wet0.0010ND

2,2-Dichloropropane mg/Kg wet0.0020ND

1,1-Dichloropropene mg/Kg wet0.0020ND

cis-1,3-Dichloropropene mg/Kg wet0.0010ND

trans-1,3-Dichloropropene mg/Kg wet0.0010ND

Diethyl Ether mg/Kg wet0.020ND

Diisopropyl Ether (DIPE) mg/Kg wet0.0010ND

1,4-Dioxane mg/Kg wet0.10ND

Ethylbenzene mg/Kg wet0.0020ND

Hexachlorobutadiene mg/Kg wet0.0020ND

2-Hexanone (MBK) mg/Kg wet0.020ND

Isopropylbenzene (Cumene) mg/Kg wet0.0020ND

p-Isopropyltoluene (p-Cymene) mg/Kg wet0.0020ND

Methyl tert-Butyl Ether (MTBE) mg/Kg wet0.0040ND

Methylene Chloride mg/Kg wet0.020ND

4-Methyl-2-pentanone (MIBK) mg/Kg wet0.020ND

Naphthalene mg/Kg wet0.0040ND

[TOC_1]QC Data[TOC]
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Volatile Organic Compounds by GC/MS - Quality Control

QUALITY CONTROL

Batch B331591 - SW-846 5035

Blank (B331591-BLK1) Prepared & Analyzed: 02/15/23 

n-Propylbenzene mg/Kg wet0.0020ND

Styrene mg/Kg wet0.0020ND

1,1,1,2-Tetrachloroethane mg/Kg wet0.0020ND

1,1,2,2-Tetrachloroethane mg/Kg wet0.0010ND

Tetrachloroethylene mg/Kg wet0.0020ND

Tetrahydrofuran mg/Kg wet0.010ND

Toluene mg/Kg wet0.0020ND

1,2,3-Trichlorobenzene mg/Kg wet0.0020ND

1,2,4-Trichlorobenzene mg/Kg wet0.0020ND

1,1,1-Trichloroethane mg/Kg wet0.0020ND

1,1,2-Trichloroethane mg/Kg wet0.0020ND

Trichloroethylene mg/Kg wet0.0020ND

Trichlorofluoromethane (Freon 11) mg/Kg wet0.010ND

1,2,3-Trichloropropane mg/Kg wet0.0020ND

1,2,4-Trimethylbenzene mg/Kg wet0.0020ND

1,3,5-Trimethylbenzene mg/Kg wet0.0020ND

Vinyl Chloride mg/Kg wet0.010ND

m+p Xylene mg/Kg wet0.0040ND

o-Xylene mg/Kg wet0.0020ND

mg/Kg wet 0.0500 70-130Surrogate: 1,2-Dichloroethane-d4 94.40.0472

mg/Kg wet 0.0500 70-130Surrogate: Toluene-d8 99.40.0497

mg/Kg wet 0.0500 70-130Surrogate: 4-Bromofluorobenzene 1020.0509

LCS (B331591-BS1) Prepared & Analyzed: 02/15/23 

Acetone mg/Kg wet0.10 0.200 40-16078.4 �0.157

tert-Amyl Methyl Ether (TAME) mg/Kg wet0.0010 0.0200 70-13096.20.0192

Benzene mg/Kg wet0.0020 0.0200 70-13095.20.0190

Bromobenzene mg/Kg wet0.0020 0.0200 70-13093.70.0187

Bromochloromethane mg/Kg wet0.0020 0.0200 70-13092.00.0184

Bromodichloromethane mg/Kg wet0.0020 0.0200 70-13098.30.0197

Bromoform mg/Kg wet0.0020 0.0200 70-13097.10.0194

Bromomethane mg/Kg wet0.010 0.0200 V-2040-160127 �0.0254

2-Butanone (MEK) mg/Kg wet0.040 0.200 40-16087.8 �0.176

n-Butylbenzene mg/Kg wet0.0020 0.0200 70-13091.80.0184

sec-Butylbenzene mg/Kg wet0.0020 0.0200 70-13092.70.0185

tert-Butylbenzene mg/Kg wet0.0020 0.0200 70-13093.10.0186

tert-Butyl Ethyl Ether (TBEE) mg/Kg wet0.0010 0.0200 70-13093.30.0187

Carbon Disulfide mg/Kg wet0.010 0.200 V-3570-13099.20.198

Carbon Tetrachloride mg/Kg wet0.0020 0.0200 70-13090.20.0180

Chlorobenzene mg/Kg wet0.0020 0.0200 70-1301030.0205

Chlorodibromomethane mg/Kg wet0.0010 0.0200 70-13098.80.0198

Chloroethane mg/Kg wet0.020 0.0200 L-02, V-2070-130141 *0.0282

Chloroform mg/Kg wet0.0040 0.0200 70-13095.00.0190

Chloromethane mg/Kg wet0.010 0.0200 40-16081.3 �0.0163

2-Chlorotoluene mg/Kg wet0.0020 0.0200 70-1301010.0201

4-Chlorotoluene mg/Kg wet0.0020 0.0200 70-1301020.0204

1,2-Dibromo-3-chloropropane (DBCP) mg/Kg wet0.0020 0.0200 V-0570-13073.40.0147

1,2-Dibromoethane (EDB) mg/Kg wet0.0010 0.0200 70-1301010.0202

Dibromomethane mg/Kg wet0.0020 0.0200 70-1301020.0205

1,2-Dichlorobenzene mg/Kg wet0.0020 0.0200 70-13098.00.0196

1,3-Dichlorobenzene mg/Kg wet0.0020 0.0200 70-13094.50.0189

1,4-Dichlorobenzene mg/Kg wet0.0020 0.0200 70-13096.50.0193
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Volatile Organic Compounds by GC/MS - Quality Control

QUALITY CONTROL

Batch B331591 - SW-846 5035

LCS (B331591-BS1) Prepared & Analyzed: 02/15/23 

Dichlorodifluoromethane (Freon 12) mg/Kg wet0.020 0.0200 V-3540-160113 �0.0226

1,1-Dichloroethane mg/Kg wet0.0020 0.0200 70-13093.90.0188

1,2-Dichloroethane mg/Kg wet0.0020 0.0200 70-13096.60.0193

1,1-Dichloroethylene mg/Kg wet0.0040 0.0200 70-13095.50.0191

cis-1,2-Dichloroethylene mg/Kg wet0.0020 0.0200 70-13094.10.0188

trans-1,2-Dichloroethylene mg/Kg wet0.0020 0.0200 70-13091.40.0183

1,2-Dichloropropane mg/Kg wet0.0020 0.0200 70-13095.40.0191

1,3-Dichloropropane mg/Kg wet0.0010 0.0200 70-1301030.0206

2,2-Dichloropropane mg/Kg wet0.0020 0.0200 70-13090.20.0180

1,1-Dichloropropene mg/Kg wet0.0020 0.0200 70-13096.10.0192

cis-1,3-Dichloropropene mg/Kg wet0.0010 0.0200 70-13095.30.0191

trans-1,3-Dichloropropene mg/Kg wet0.0010 0.0200 70-13094.00.0188

Diethyl Ether mg/Kg wet0.020 0.0200 70-13097.30.0195

Diisopropyl Ether (DIPE) mg/Kg wet0.0010 0.0200 70-13095.10.0190

1,4-Dioxane mg/Kg wet0.10 0.200 40-16092.5 �0.185

Ethylbenzene mg/Kg wet0.0020 0.0200 70-1301020.0204

Hexachlorobutadiene mg/Kg wet0.0020 0.0200 70-13092.90.0186

2-Hexanone (MBK) mg/Kg wet0.020 0.200 40-16088.8 �0.178

Isopropylbenzene (Cumene) mg/Kg wet0.0020 0.0200 70-1301000.0200

p-Isopropyltoluene (p-Cymene) mg/Kg wet0.0020 0.0200 70-13094.00.0188

Methyl tert-Butyl Ether (MTBE) mg/Kg wet0.0040 0.0200 70-13095.30.0191

Methylene Chloride mg/Kg wet0.020 0.0200 70-13087.50.0175

4-Methyl-2-pentanone (MIBK) mg/Kg wet0.020 0.200 40-16090.6 �0.181

Naphthalene mg/Kg wet0.0040 0.0200 70-13095.90.0192

n-Propylbenzene mg/Kg wet0.0020 0.0200 70-1301010.0201

Styrene mg/Kg wet0.0020 0.0200 70-1301040.0207

1,1,1,2-Tetrachloroethane mg/Kg wet0.0020 0.0200 70-1301010.0202

1,1,2,2-Tetrachloroethane mg/Kg wet0.0010 0.0200 70-1301020.0204

Tetrachloroethylene mg/Kg wet0.0020 0.0200 70-1301040.0208

Tetrahydrofuran mg/Kg wet0.010 0.0200 70-13089.90.0180

Toluene mg/Kg wet0.0020 0.0200 70-13096.20.0192

1,2,3-Trichlorobenzene mg/Kg wet0.0020 0.0200 70-13094.30.0189

1,2,4-Trichlorobenzene mg/Kg wet0.0020 0.0200 70-13091.10.0182

1,1,1-Trichloroethane mg/Kg wet0.0020 0.0200 70-13095.50.0191

1,1,2-Trichloroethane mg/Kg wet0.0020 0.0200 70-13099.30.0199

Trichloroethylene mg/Kg wet0.0020 0.0200 70-1301000.0200

Trichlorofluoromethane (Freon 11) mg/Kg wet0.010 0.0200 70-1301110.0222

1,2,3-Trichloropropane mg/Kg wet0.0020 0.0200 70-13097.90.0196

1,2,4-Trimethylbenzene mg/Kg wet0.0020 0.0200 70-13091.90.0184

1,3,5-Trimethylbenzene mg/Kg wet0.0020 0.0200 70-1301020.0205

Vinyl Chloride mg/Kg wet0.010 0.0200 70-1301020.0205

m+p Xylene mg/Kg wet0.0040 0.0400 70-1301040.0415

o-Xylene mg/Kg wet0.0020 0.0200 70-1301030.0206

mg/Kg wet 0.0500 70-130Surrogate: 1,2-Dichloroethane-d4 91.20.0456

mg/Kg wet 0.0500 70-130Surrogate: Toluene-d8 1010.0505

mg/Kg wet 0.0500 70-130Surrogate: 4-Bromofluorobenzene 99.60.0498

La
st

 M
od

ifi
ed

: 0
2/

28
/2

02
4 

at
 1

0:
41

A
M

 E
S

T



39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Volatile Organic Compounds by GC/MS - Quality Control

QUALITY CONTROL

Batch B331591 - SW-846 5035

LCS Dup (B331591-BSD1) Prepared & Analyzed: 02/15/23 

Acetone mg/Kg wet0.10 0.200 2040-16087.4 10.8 �0.175

tert-Amyl Methyl Ether (TAME) mg/Kg wet0.0010 0.0200 2070-130101 4.970.0202

Benzene mg/Kg wet0.0020 0.0200 2070-13096.5 1.360.0193

Bromobenzene mg/Kg wet0.0020 0.0200 2070-130114 19.50.0228

Bromochloromethane mg/Kg wet0.0020 0.0200 2070-13096.1 4.360.0192

Bromodichloromethane mg/Kg wet0.0020 0.0200 2070-13099.3 1.010.0199

Bromoform mg/Kg wet0.0020 0.0200 2070-130104 6.380.0207

Bromomethane mg/Kg wet0.010 0.0200 20 V-2040-160119 6.33 �0.0239

2-Butanone (MEK) mg/Kg wet0.040 0.200 2040-16098.2 11.3 �0.196

n-Butylbenzene mg/Kg wet0.0020 0.0200 2070-13091.6 0.2180.0183

sec-Butylbenzene mg/Kg wet0.0020 0.0200 2070-13092.4 0.3240.0185

tert-Butylbenzene mg/Kg wet0.0020 0.0200 2070-13092.9 0.2150.0186

tert-Butyl Ethyl Ether (TBEE) mg/Kg wet0.0010 0.0200 2070-13096.2 3.060.0192

Carbon Disulfide mg/Kg wet0.010 0.200 20 V-3570-130100 0.8830.200

Carbon Tetrachloride mg/Kg wet0.0020 0.0200 2070-13094.0 4.130.0188

Chlorobenzene mg/Kg wet0.0020 0.0200 2070-130105 2.590.0211

Chlorodibromomethane mg/Kg wet0.0010 0.0200 2070-130102 3.190.0204

Chloroethane mg/Kg wet0.020 0.0200 20 L-02, V-2070-130142 0.847*0.0284

Chloroform mg/Kg wet0.0040 0.0200 2070-13096.0 1.050.0192

Chloromethane mg/Kg wet0.010 0.0200 2040-16086.4 6.08 �0.0173

2-Chlorotoluene mg/Kg wet0.0020 0.0200 2070-130102 1.190.0204

4-Chlorotoluene mg/Kg wet0.0020 0.0200 2070-130102 0.09780.0205

1,2-Dibromo-3-chloropropane (DBCP) mg/Kg wet0.0020 0.0200 20 V-0570-13081.1 9.970.0162

1,2-Dibromoethane (EDB) mg/Kg wet0.0010 0.0200 2070-130105 3.970.0211

Dibromomethane mg/Kg wet0.0020 0.0200 2070-130106 3.080.0211

1,2-Dichlorobenzene mg/Kg wet0.0020 0.0200 2070-130101 3.310.0203

1,3-Dichlorobenzene mg/Kg wet0.0020 0.0200 2070-13096.2 1.780.0192

1,4-Dichlorobenzene mg/Kg wet0.0020 0.0200 2070-13096.6 0.1040.0193

Dichlorodifluoromethane (Freon 12) mg/Kg wet0.020 0.0200 20 V-3540-160116 2.53 �0.0232

1,1-Dichloroethane mg/Kg wet0.0020 0.0200 2070-13094.4 0.5310.0189

1,2-Dichloroethane mg/Kg wet0.0020 0.0200 2070-130100 3.560.0200

1,1-Dichloroethylene mg/Kg wet0.0040 0.0200 2070-13095.5 0.000.0191

cis-1,2-Dichloroethylene mg/Kg wet0.0020 0.0200 2070-13096.0 2.000.0192

trans-1,2-Dichloroethylene mg/Kg wet0.0020 0.0200 2070-13093.9 2.700.0188

1,2-Dichloropropane mg/Kg wet0.0020 0.0200 2070-13097.4 2.070.0195

1,3-Dichloropropane mg/Kg wet0.0010 0.0200 2070-130108 4.930.0216

2,2-Dichloropropane mg/Kg wet0.0020 0.0200 2070-13092.0 1.980.0184

1,1-Dichloropropene mg/Kg wet0.0020 0.0200 2070-13096.2 0.1040.0192

cis-1,3-Dichloropropene mg/Kg wet0.0010 0.0200 2070-13096.6 1.350.0193

trans-1,3-Dichloropropene mg/Kg wet0.0010 0.0200 2070-13095.7 1.790.0191

Diethyl Ether mg/Kg wet0.020 0.0200 2070-130102 4.230.0203

Diisopropyl Ether (DIPE) mg/Kg wet0.0010 0.0200 2070-13098.2 3.210.0196

1,4-Dioxane mg/Kg wet0.10 0.200 2040-160106 13.3 �0.211

Ethylbenzene mg/Kg wet0.0020 0.0200 2070-130102 0.4910.0203

Hexachlorobutadiene mg/Kg wet0.0020 0.0200 2070-13093.1 0.2150.0186

2-Hexanone (MBK) mg/Kg wet0.020 0.200 2040-160101 13.0 �0.202

Isopropylbenzene (Cumene) mg/Kg wet0.0020 0.0200 2070-130101 1.390.0203

p-Isopropyltoluene (p-Cymene) mg/Kg wet0.0020 0.0200 2070-13094.1 0.1060.0188

Methyl tert-Butyl Ether (MTBE) mg/Kg wet0.0040 0.0200 2070-130101 6.010.0202

Methylene Chloride mg/Kg wet0.020 0.0200 2070-13090.0 2.820.0180

4-Methyl-2-pentanone (MIBK) mg/Kg wet0.020 0.200 2040-160101 10.4 �0.201

Naphthalene mg/Kg wet0.0040 0.0200 2070-130101 4.880.0201
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Volatile Organic Compounds by GC/MS - Quality Control

QUALITY CONTROL

Batch B331591 - SW-846 5035

LCS Dup (B331591-BSD1) Prepared & Analyzed: 02/15/23 

n-Propylbenzene mg/Kg wet0.0020 0.0200 2070-130101 0.1990.0202

Styrene mg/Kg wet0.0020 0.0200 2070-130107 3.510.0215

1,1,1,2-Tetrachloroethane mg/Kg wet0.0020 0.0200 2070-130104 2.830.0208

1,1,2,2-Tetrachloroethane mg/Kg wet0.0010 0.0200 2070-130110 7.720.0221

Tetrachloroethylene mg/Kg wet0.0020 0.0200 2070-130104 0.09630.0208

Tetrahydrofuran mg/Kg wet0.010 0.0200 2070-13094.8 5.310.0190

Toluene mg/Kg wet0.0020 0.0200 2070-13098.4 2.260.0197

1,2,3-Trichlorobenzene mg/Kg wet0.0020 0.0200 2070-13095.4 1.160.0191

1,2,4-Trichlorobenzene mg/Kg wet0.0020 0.0200 2070-13092.9 1.960.0186

1,1,1-Trichloroethane mg/Kg wet0.0020 0.0200 2070-13094.6 0.9470.0189

1,1,2-Trichloroethane mg/Kg wet0.0020 0.0200 2070-130101 1.900.0202

Trichloroethylene mg/Kg wet0.0020 0.0200 2070-13098.9 1.310.0198

Trichlorofluoromethane (Freon 11) mg/Kg wet0.010 0.0200 2070-130113 1.610.0226

1,2,3-Trichloropropane mg/Kg wet0.0020 0.0200 2070-130106 8.230.0213

1,2,4-Trimethylbenzene mg/Kg wet0.0020 0.0200 2070-13093.0 1.190.0186

1,3,5-Trimethylbenzene mg/Kg wet0.0020 0.0200 2070-130103 0.7770.0207

Vinyl Chloride mg/Kg wet0.010 0.0200 2070-130103 0.6810.0206

m+p Xylene mg/Kg wet0.0040 0.0400 2070-130105 1.290.0420

o-Xylene mg/Kg wet0.0020 0.0200 2070-130103 0.09710.0206

mg/Kg wet 0.0500 70-130Surrogate: 1,2-Dichloroethane-d4 93.00.0465

mg/Kg wet 0.0500 70-130Surrogate: Toluene-d8 1000.0500

mg/Kg wet 0.0500 70-130Surrogate: 4-Bromofluorobenzene 1000.0500
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Semivolatile Organic Compounds by GC/MS - Quality Control

QUALITY CONTROL

[TOC_2]Semivolatile Organic Compounds by GC/MS[TOC]

Batch B331573 - SW-846 3546
[TOC_3]B331573[TOC]

Blank (B331573-BLK1) Prepared: 02/15/23  Analyzed: 02/16/23 

Biphenyl mg/Kg wet0.067ND

Acenaphthene mg/Kg wet0.17ND

Acenaphthylene mg/Kg wet0.17ND

Acetophenone mg/Kg wet0.34ND

Aniline mg/Kg wet0.34 V-05ND

Anthracene mg/Kg wet0.17ND

Benzo(a)anthracene mg/Kg wet0.17ND

Benzo(a)pyrene mg/Kg wet0.17ND

Benzo(b)fluoranthene mg/Kg wet0.17ND

Benzo(g,h,i)perylene mg/Kg wet0.17ND

Benzo(k)fluoranthene mg/Kg wet0.17ND

Bis(2-chloroethoxy)methane mg/Kg wet0.34ND

Bis(2-chloroethyl)ether mg/Kg wet0.34ND

Bis(2-chloroisopropyl)ether mg/Kg wet0.34ND

Bis(2-Ethylhexyl)phthalate mg/Kg wet0.34ND

4-Bromophenylphenylether mg/Kg wet0.34ND

Butylbenzylphthalate mg/Kg wet0.34ND

4-Chloroaniline mg/Kg wet0.66ND

2-Chloronaphthalene mg/Kg wet0.34ND

2-Chlorophenol mg/Kg wet0.34ND

Chrysene mg/Kg wet0.17ND

Dibenz(a,h)anthracene mg/Kg wet0.17ND

Dibenzofuran mg/Kg wet0.34ND

Di-n-butylphthalate mg/Kg wet0.34ND

1,2-Dichlorobenzene mg/Kg wet0.34ND

1,3-Dichlorobenzene mg/Kg wet0.34ND

1,4-Dichlorobenzene mg/Kg wet0.34ND

3,3-Dichlorobenzidine mg/Kg wet0.17ND

2,4-Dichlorophenol mg/Kg wet0.34ND

Diethylphthalate mg/Kg wet0.34ND

2,4-Dimethylphenol mg/Kg wet0.34ND

Dimethylphthalate mg/Kg wet0.34ND

2,4-Dinitrophenol mg/Kg wet0.66ND

2,4-Dinitrotoluene mg/Kg wet0.34ND

2,6-Dinitrotoluene mg/Kg wet0.34ND

Di-n-octylphthalate mg/Kg wet0.34 V-05ND

1,2-Diphenylhydrazine/Azobenzene mg/Kg wet0.34ND

Fluoranthene mg/Kg wet0.17ND

Fluorene mg/Kg wet0.17ND

Hexachlorobenzene mg/Kg wet0.34ND

Hexachlorobutadiene mg/Kg wet0.34ND

Hexachloroethane mg/Kg wet0.34ND

Indeno(1,2,3-cd)pyrene mg/Kg wet0.17ND

Isophorone mg/Kg wet0.34ND

2-Methylnaphthalene mg/Kg wet0.17ND

2-Methylphenol mg/Kg wet0.34ND

3/4-Methylphenol mg/Kg wet0.34ND

Naphthalene mg/Kg wet0.17ND

Nitrobenzene mg/Kg wet0.34ND

2-Nitrophenol mg/Kg wet0.34ND

4-Nitrophenol mg/Kg wet0.66ND

Pentachlorophenol mg/Kg wet0.34 V-05ND
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Semivolatile Organic Compounds by GC/MS - Quality Control

QUALITY CONTROL

Batch B331573 - SW-846 3546

Blank (B331573-BLK1) Prepared: 02/15/23  Analyzed: 02/16/23 

Phenanthrene mg/Kg wet0.17ND

Phenol mg/Kg wet0.34ND

Pyrene mg/Kg wet0.17ND

Pyridine mg/Kg wet0.34ND

1,2,4-Trichlorobenzene mg/Kg wet0.34ND

2,4,5-Trichlorophenol mg/Kg wet0.34ND

2,4,6-Trichlorophenol mg/Kg wet0.34ND

mg/Kg wet 6.67 30-130Surrogate: 2-Fluorophenol 72.84.85

mg/Kg wet 6.67 30-130Surrogate: Phenol-d6 74.74.98

mg/Kg wet 3.33 30-130Surrogate: Nitrobenzene-d5 71.92.40

mg/Kg wet 3.33 30-130Surrogate: 2-Fluorobiphenyl 78.32.61

mg/Kg wet 6.67 30-130Surrogate: 2,4,6-Tribromophenol 78.45.23

mg/Kg wet 3.33 30-130Surrogate: p-Terphenyl-d14 88.72.96

LCS (B331573-BS1) Prepared: 02/15/23  Analyzed: 02/16/23 

Biphenyl mg/Kg wet0.067 1.67 40-14075.41.26

Acenaphthene mg/Kg wet0.17 1.67 40-14065.71.10

Acenaphthylene mg/Kg wet0.17 1.67 40-14070.11.17

Acetophenone mg/Kg wet0.34 1.67 40-14062.31.04

Aniline mg/Kg wet0.34 1.67 L-07, V-0540-14035.0 *0.583

Anthracene mg/Kg wet0.17 1.67 40-14074.01.23

Benzo(a)anthracene mg/Kg wet0.17 1.67 40-14071.41.19

Benzo(a)pyrene mg/Kg wet0.17 1.67 40-14065.41.09

Benzo(b)fluoranthene mg/Kg wet0.17 1.67 40-14067.91.13

Benzo(g,h,i)perylene mg/Kg wet0.17 1.67 40-14068.91.15

Benzo(k)fluoranthene mg/Kg wet0.17 1.67 40-14072.01.20

Bis(2-chloroethoxy)methane mg/Kg wet0.34 1.67 40-14063.71.06

Bis(2-chloroethyl)ether mg/Kg wet0.34 1.67 40-14065.41.09

Bis(2-chloroisopropyl)ether mg/Kg wet0.34 1.67 40-14062.71.05

Bis(2-Ethylhexyl)phthalate mg/Kg wet0.34 1.67 40-14054.60.911

4-Bromophenylphenylether mg/Kg wet0.34 1.67 40-14075.91.26

Butylbenzylphthalate mg/Kg wet0.34 1.67 40-14058.50.975

4-Chloroaniline mg/Kg wet0.66 1.67 15-14044.9 �0.748

2-Chloronaphthalene mg/Kg wet0.34 1.67 40-14063.51.06

2-Chlorophenol mg/Kg wet0.34 1.67 30-13065.61.09

Chrysene mg/Kg wet0.17 1.67 40-14070.41.17

Dibenz(a,h)anthracene mg/Kg wet0.17 1.67 40-14072.71.21

Dibenzofuran mg/Kg wet0.34 1.67 40-14070.71.18

Di-n-butylphthalate mg/Kg wet0.34 1.67 40-14066.61.11

1,2-Dichlorobenzene mg/Kg wet0.34 1.67 40-14063.51.06

1,3-Dichlorobenzene mg/Kg wet0.34 1.67 40-14062.51.04

1,4-Dichlorobenzene mg/Kg wet0.34 1.67 40-14063.71.06

3,3-Dichlorobenzidine mg/Kg wet0.17 1.67 40-14066.71.11

2,4-Dichlorophenol mg/Kg wet0.34 1.67 30-13065.31.09

Diethylphthalate mg/Kg wet0.34 1.67 40-14061.71.03

2,4-Dimethylphenol mg/Kg wet0.34 1.67 30-13068.21.14

Dimethylphthalate mg/Kg wet0.34 1.67 40-14069.41.16

2,4-Dinitrophenol mg/Kg wet0.66 1.67 15-14045.8 �0.763

2,4-Dinitrotoluene mg/Kg wet0.34 1.67 40-14075.91.26

2,6-Dinitrotoluene mg/Kg wet0.34 1.67 40-14075.91.26

Di-n-octylphthalate mg/Kg wet0.34 1.67 V-0540-14050.30.839

1,2-Diphenylhydrazine/Azobenzene mg/Kg wet0.34 1.67 40-14063.81.06

La
st

 M
od

ifi
ed

: 0
2/

28
/2

02
4 

at
 1

0:
41

A
M

 E
S

T



39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

Result Limit
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Units Level
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Result

Source

%REC

%REC
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RPD

Limit Notes  Analyte

Semivolatile Organic Compounds by GC/MS - Quality Control

QUALITY CONTROL

Batch B331573 - SW-846 3546

LCS (B331573-BS1) Prepared: 02/15/23  Analyzed: 02/16/23 

Fluoranthene mg/Kg wet0.17 1.67 40-14076.11.27

Fluorene mg/Kg wet0.17 1.67 40-14069.11.15

Hexachlorobenzene mg/Kg wet0.34 1.67 40-14079.81.33

Hexachlorobutadiene mg/Kg wet0.34 1.67 40-14068.01.13

Hexachloroethane mg/Kg wet0.34 1.67 40-14060.61.01

Indeno(1,2,3-cd)pyrene mg/Kg wet0.17 1.67 40-14081.71.36

Isophorone mg/Kg wet0.34 1.67 40-14066.01.10

2-Methylnaphthalene mg/Kg wet0.17 1.67 40-14062.21.04

2-Methylphenol mg/Kg wet0.34 1.67 30-13062.91.05

3/4-Methylphenol mg/Kg wet0.34 1.67 30-13066.21.10

Naphthalene mg/Kg wet0.17 1.67 40-14067.11.12

Nitrobenzene mg/Kg wet0.34 1.67 40-14062.21.04

2-Nitrophenol mg/Kg wet0.34 1.67 30-13068.41.14

4-Nitrophenol mg/Kg wet0.66 1.67 15-14067.6 �1.13

Pentachlorophenol mg/Kg wet0.34 1.67 V-0530-13055.70.929

Phenanthrene mg/Kg wet0.17 1.67 40-14072.31.20

Phenol mg/Kg wet0.34 1.67 15-14067.5 �1.12

Pyrene mg/Kg wet0.17 1.67 40-14063.11.05

Pyridine mg/Kg wet0.34 1.67 30-14045.2 �0.753

1,2,4-Trichlorobenzene mg/Kg wet0.34 1.67 40-14067.81.13

2,4,5-Trichlorophenol mg/Kg wet0.34 1.67 30-13073.21.22

2,4,6-Trichlorophenol mg/Kg wet0.34 1.67 30-13071.61.19

mg/Kg wet 6.67 30-130Surrogate: 2-Fluorophenol 68.74.58

mg/Kg wet 6.67 30-130Surrogate: Phenol-d6 68.54.56

mg/Kg wet 3.33 30-130Surrogate: Nitrobenzene-d5 68.42.28

mg/Kg wet 3.33 30-130Surrogate: 2-Fluorobiphenyl 76.52.55

mg/Kg wet 6.67 30-130Surrogate: 2,4,6-Tribromophenol 77.55.17

mg/Kg wet 3.33 30-130Surrogate: p-Terphenyl-d14 69.82.33

LCS Dup (B331573-BSD1) Prepared: 02/15/23  Analyzed: 02/16/23 

Biphenyl mg/Kg wet0.067 1.67 2040-14073.9 2.061.23

Acenaphthene mg/Kg wet0.17 1.67 3040-14065.3 0.6721.09

Acenaphthylene mg/Kg wet0.17 1.67 3040-14069.0 1.581.15

Acetophenone mg/Kg wet0.34 1.67 3040-14064.7 3.751.08

Aniline mg/Kg wet0.34 1.67 30 V-0540-14045.5 26.20.759

Anthracene mg/Kg wet0.17 1.67 3040-14077.1 4.131.28

Benzo(a)anthracene mg/Kg wet0.17 1.67 3040-14073.2 2.541.22

Benzo(a)pyrene mg/Kg wet0.17 1.67 3040-14067.9 3.781.13

Benzo(b)fluoranthene mg/Kg wet0.17 1.67 3040-14070.6 3.811.18

Benzo(g,h,i)perylene mg/Kg wet0.17 1.67 3040-14072.2 4.591.20

Benzo(k)fluoranthene mg/Kg wet0.17 1.67 3040-14074.4 3.311.24

Bis(2-chloroethoxy)methane mg/Kg wet0.34 1.67 3040-14064.1 0.6891.07

Bis(2-chloroethyl)ether mg/Kg wet0.34 1.67 3040-14066.1 1.161.10

Bis(2-chloroisopropyl)ether mg/Kg wet0.34 1.67 3040-14065.5 4.281.09

Bis(2-Ethylhexyl)phthalate mg/Kg wet0.34 1.67 3040-14059.1 7.880.985

4-Bromophenylphenylether mg/Kg wet0.34 1.67 3040-14073.4 3.301.22

Butylbenzylphthalate mg/Kg wet0.34 1.67 3040-14061.9 5.681.03

4-Chloroaniline mg/Kg wet0.66 1.67 3015-14047.1 4.83 �0.785

2-Chloronaphthalene mg/Kg wet0.34 1.67 3040-14064.3 1.221.07

2-Chlorophenol mg/Kg wet0.34 1.67 3030-13067.6 3.121.13

Chrysene mg/Kg wet0.17 1.67 3040-14073.4 4.201.22

Dibenz(a,h)anthracene mg/Kg wet0.17 1.67 3040-14075.0 3.031.25
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Semivolatile Organic Compounds by GC/MS - Quality Control

QUALITY CONTROL

Batch B331573 - SW-846 3546

LCS Dup (B331573-BSD1) Prepared: 02/15/23  Analyzed: 02/16/23 

Dibenzofuran mg/Kg wet0.34 1.67 3040-14070.9 0.2541.18

Di-n-butylphthalate mg/Kg wet0.34 1.67 3040-14069.5 4.351.16

1,2-Dichlorobenzene mg/Kg wet0.34 1.67 3040-14065.7 3.501.10

1,3-Dichlorobenzene mg/Kg wet0.34 1.67 3040-14064.7 3.461.08

1,4-Dichlorobenzene mg/Kg wet0.34 1.67 3040-14065.4 2.731.09

3,3-Dichlorobenzidine mg/Kg wet0.17 1.67 3040-14067.7 1.521.13

2,4-Dichlorophenol mg/Kg wet0.34 1.67 3030-13064.0 1.981.07

Diethylphthalate mg/Kg wet0.34 1.67 3040-14064.1 3.881.07

2,4-Dimethylphenol mg/Kg wet0.34 1.67 3030-13067.2 1.421.12

Dimethylphthalate mg/Kg wet0.34 1.67 3040-14070.0 0.8611.17

2,4-Dinitrophenol mg/Kg wet0.66 1.67 3015-14047.1 2.84 �0.785

2,4-Dinitrotoluene mg/Kg wet0.34 1.67 3040-14075.0 1.171.25

2,6-Dinitrotoluene mg/Kg wet0.34 1.67 3040-14078.1 2.911.30

Di-n-octylphthalate mg/Kg wet0.34 1.67 30 V-0540-14053.6 6.280.893

1,2-Diphenylhydrazine/Azobenzene mg/Kg wet0.34 1.67 3040-14064.5 1.061.07

Fluoranthene mg/Kg wet0.17 1.67 3040-14080.6 5.691.34

Fluorene mg/Kg wet0.17 1.67 3040-14069.4 0.3751.16

Hexachlorobenzene mg/Kg wet0.34 1.67 3040-14080.6 0.8981.34

Hexachlorobutadiene mg/Kg wet0.34 1.67 3040-14066.0 2.931.10

Hexachloroethane mg/Kg wet0.34 1.67 3040-14062.4 2.961.04

Indeno(1,2,3-cd)pyrene mg/Kg wet0.17 1.67 3040-14087.2 6.561.45

Isophorone mg/Kg wet0.34 1.67 3040-14064.9 1.591.08

2-Methylnaphthalene mg/Kg wet0.17 1.67 3040-14063.0 1.211.05

2-Methylphenol mg/Kg wet0.34 1.67 3030-13065.1 3.401.09

3/4-Methylphenol mg/Kg wet0.34 1.67 3030-13068.3 3.151.14

Naphthalene mg/Kg wet0.17 1.67 3040-14067.6 0.7421.13

Nitrobenzene mg/Kg wet0.34 1.67 3040-14063.6 2.261.06

2-Nitrophenol mg/Kg wet0.34 1.67 3030-13067.2 1.801.12

4-Nitrophenol mg/Kg wet0.66 1.67 3015-14074.8 10.2 �1.25

Pentachlorophenol mg/Kg wet0.34 1.67 30 V-0530-13059.9 7.130.998

Phenanthrene mg/Kg wet0.17 1.67 3040-14074.4 2.811.24

Phenol mg/Kg wet0.34 1.67 3015-14068.5 1.50 �1.14

Pyrene mg/Kg wet0.17 1.67 3040-14067.0 6.051.12

Pyridine mg/Kg wet0.34 1.67 3030-14047.2 4.42 �0.787

1,2,4-Trichlorobenzene mg/Kg wet0.34 1.67 3040-14067.6 0.2961.13

2,4,5-Trichlorophenol mg/Kg wet0.34 1.67 3030-13073.9 0.9791.23

2,4,6-Trichlorophenol mg/Kg wet0.34 1.67 3030-13072.7 1.441.21

mg/Kg wet 6.67 30-130Surrogate: 2-Fluorophenol 71.24.75

mg/Kg wet 6.67 30-130Surrogate: Phenol-d6 70.24.68

mg/Kg wet 3.33 30-130Surrogate: Nitrobenzene-d5 67.62.25

mg/Kg wet 3.33 30-130Surrogate: 2-Fluorobiphenyl 75.92.53

mg/Kg wet 6.67 30-130Surrogate: 2,4,6-Tribromophenol 81.55.43

mg/Kg wet 3.33 30-130Surrogate: p-Terphenyl-d14 74.22.47
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Semivolatile Organic Compounds by GC/MS - Quality Control

QUALITY CONTROL

Batch B331573 - SW-846 3546

Matrix Spike (B331573-MS1) Prepared: 02/15/23  Analyzed: 02/21/23 Source: 23B1554-03

Biphenyl mg/Kg dry0.069 1.71 40-14083.91.44 ND

Acenaphthene mg/Kg dry0.17 1.71 40-14084.41.45 ND

Acenaphthylene mg/Kg dry0.17 1.71 40-14083.91.44 ND

Acetophenone mg/Kg dry0.35 1.71 40-14071.41.22 ND

Aniline mg/Kg dry0.35 1.71 MS-0940-14034.3 *0.588 ND

Anthracene mg/Kg dry0.17 1.71 40-14085.21.46 ND

Benzo(a)anthracene mg/Kg dry0.17 1.71 40-14084.91.45 ND

Benzo(a)pyrene mg/Kg dry0.17 1.71 40-14084.11.44 ND

Benzo(b)fluoranthene mg/Kg dry0.17 1.71 40-14090.91.56 ND

Benzo(g,h,i)perylene mg/Kg dry0.17 1.71 40-1401011.73 ND

Benzo(k)fluoranthene mg/Kg dry0.17 1.71 40-14096.31.65 ND

Bis(2-chloroethoxy)methane mg/Kg dry0.35 1.71 40-14074.21.27 ND

Bis(2-chloroethyl)ether mg/Kg dry0.35 1.71 40-14066.91.15 ND

Bis(2-chloroisopropyl)ether mg/Kg dry0.35 1.71 40-14077.21.32 ND

Bis(2-Ethylhexyl)phthalate mg/Kg dry0.35 1.71 40-14087.41.50 ND

4-Bromophenylphenylether mg/Kg dry0.35 1.71 40-14081.11.39 ND

Butylbenzylphthalate mg/Kg dry0.35 1.71 40-14081.91.40 ND

4-Chloroaniline mg/Kg dry0.68 1.71 40-14048.00.822 ND

2-Chloronaphthalene mg/Kg dry0.35 1.71 40-14072.51.24 ND

2-Chlorophenol mg/Kg dry0.35 1.71 30-13071.51.23 ND

Chrysene mg/Kg dry0.17 1.71 40-14082.81.42 ND

Dibenz(a,h)anthracene mg/Kg dry0.17 1.71 40-14096.51.65 ND

Dibenzofuran mg/Kg dry0.35 1.71 40-14081.91.40 ND

Di-n-butylphthalate mg/Kg dry0.35 1.71 40-14081.01.39 ND

1,2-Dichlorobenzene mg/Kg dry0.35 1.71 40-14071.21.22 ND

1,3-Dichlorobenzene mg/Kg dry0.35 1.71 40-14069.01.18 ND

1,4-Dichlorobenzene mg/Kg dry0.35 1.71 40-14070.31.20 ND

3,3-Dichlorobenzidine mg/Kg dry0.17 1.71 40-14053.80.921 ND

2,4-Dichlorophenol mg/Kg dry0.35 1.71 30-13079.51.36 ND

Diethylphthalate mg/Kg dry0.35 1.71 40-14077.81.33 ND

2,4-Dimethylphenol mg/Kg dry0.35 1.71 30-13050.70.869 ND

Dimethylphthalate mg/Kg dry0.35 1.71 40-14079.91.37 ND

2,4-Dinitrophenol mg/Kg dry0.68 1.71 V-04, V-0630-13084.91.45 ND

2,4-Dinitrotoluene mg/Kg dry0.35 1.71 V-0640-14095.61.64 ND

2,6-Dinitrotoluene mg/Kg dry0.35 1.71 40-14095.61.64 ND

Di-n-octylphthalate mg/Kg dry0.35 1.71 40-1401041.77 ND

1,2-Diphenylhydrazine/Azobenzene mg/Kg dry0.35 1.71 40-14079.11.36 ND

Fluoranthene mg/Kg dry0.17 1.71 40-14086.21.48 ND

Fluorene mg/Kg dry0.17 1.71 40-14083.91.44 ND

Hexachlorobenzene mg/Kg dry0.35 1.71 40-14086.21.48 ND

Hexachlorobutadiene mg/Kg dry0.35 1.71 40-14076.71.31 ND

Hexachloroethane mg/Kg dry0.35 1.71 40-14067.81.16 ND

Indeno(1,2,3-cd)pyrene mg/Kg dry0.17 1.71 40-1401011.74 ND

Isophorone mg/Kg dry0.35 1.71 40-14081.61.40 ND

2-Methylnaphthalene mg/Kg dry0.17 1.71 40-14077.11.32 ND

2-Methylphenol mg/Kg dry0.35 1.71 30-13069.21.18 ND

3/4-Methylphenol mg/Kg dry0.35 1.71 30-13075.21.29 ND

Naphthalene mg/Kg dry0.17 1.71 40-14079.51.36 ND

Nitrobenzene mg/Kg dry0.35 1.71 40-14076.21.31 ND

2-Nitrophenol mg/Kg dry0.35 1.71 V-0630-13085.81.47 ND

4-Nitrophenol mg/Kg dry0.68 1.71 30-13082.51.41 ND

Pentachlorophenol mg/Kg dry0.35 1.71 30-13070.11.20 ND
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Semivolatile Organic Compounds by GC/MS - Quality Control

QUALITY CONTROL

Batch B331573 - SW-846 3546

Matrix Spike (B331573-MS1) Prepared: 02/15/23  Analyzed: 02/21/23 Source: 23B1554-03

Phenanthrene mg/Kg dry0.17 1.71 40-14085.31.46 ND

Phenol mg/Kg dry0.35 1.71 30-13071.61.23 ND

Pyrene mg/Kg dry0.17 1.71 40-14084.01.44 ND

Pyridine mg/Kg dry0.35 1.71 MS-0940-14039.0 *0.668 ND

1,2,4-Trichlorobenzene mg/Kg dry0.35 1.71 40-14077.31.32 ND

2,4,5-Trichlorophenol mg/Kg dry0.35 1.71 30-13085.41.46 ND

2,4,6-Trichlorophenol mg/Kg dry0.35 1.71 30-13078.41.34 ND

mg/Kg dry 6.85 30-130Surrogate: 2-Fluorophenol 68.34.68

mg/Kg dry 6.85 30-130Surrogate: Phenol-d6 69.94.79

mg/Kg dry 3.43 30-130Surrogate: Nitrobenzene-d5 81.62.80

mg/Kg dry 3.43 30-130Surrogate: 2-Fluorobiphenyl 86.02.95

mg/Kg dry 6.85 30-130Surrogate: 2,4,6-Tribromophenol 82.85.68

mg/Kg dry 3.43 30-130Surrogate: p-Terphenyl-d14 90.33.09

Matrix Spike Dup (B331573-MSD1) Prepared: 02/15/23  Analyzed: 02/21/23 Source: 23B1554-03

Biphenyl mg/Kg dry0.069 1.71 3040-14088.1 4.951.51 ND

Acenaphthene mg/Kg dry0.17 1.71 3040-14087.2 3.171.49 ND

Acenaphthylene mg/Kg dry0.17 1.71 3040-14087.0 3.601.49 ND

Acetophenone mg/Kg dry0.35 1.71 3040-14073.0 2.191.25 ND

Aniline mg/Kg dry0.35 1.71 30 MS-0940-14033.8 1.58*0.579 ND

Anthracene mg/Kg dry0.17 1.71 3040-14089.6 5.031.54 ND

Benzo(a)anthracene mg/Kg dry0.17 1.71 3040-14088.3 4.001.51 ND

Benzo(a)pyrene mg/Kg dry0.17 1.71 3040-14087.6 4.171.50 ND

Benzo(b)fluoranthene mg/Kg dry0.17 1.71 3040-14090.8 0.1321.56 ND

Benzo(g,h,i)perylene mg/Kg dry0.17 1.71 3040-140101 0.6731.74 ND

Benzo(k)fluoranthene mg/Kg dry0.17 1.71 3040-14098.3 2.061.68 ND

Bis(2-chloroethoxy)methane mg/Kg dry0.35 1.71 3040-14079.4 6.821.36 ND

Bis(2-chloroethyl)ether mg/Kg dry0.35 1.71 3040-14070.2 4.761.20 ND

Bis(2-chloroisopropyl)ether mg/Kg dry0.35 1.71 3040-14079.1 2.351.35 ND

Bis(2-Ethylhexyl)phthalate mg/Kg dry0.35 1.71 3040-14090.1 3.091.54 ND

4-Bromophenylphenylether mg/Kg dry0.35 1.71 3040-14084.3 3.891.44 ND

Butylbenzylphthalate mg/Kg dry0.35 1.71 3040-14085.4 4.231.46 ND

4-Chloroaniline mg/Kg dry0.68 1.71 3040-14046.0 4.170.788 ND

2-Chloronaphthalene mg/Kg dry0.35 1.71 3040-14074.2 2.261.27 ND

2-Chlorophenol mg/Kg dry0.35 1.71 3030-13073.2 2.321.25 ND

Chrysene mg/Kg dry0.17 1.71 3040-14087.2 5.221.49 ND

Dibenz(a,h)anthracene mg/Kg dry0.17 1.71 3040-14097.0 0.5791.66 ND

Dibenzofuran mg/Kg dry0.35 1.71 3040-14083.6 2.011.43 ND

Di-n-butylphthalate mg/Kg dry0.35 1.71 3040-14083.5 3.011.43 ND

1,2-Dichlorobenzene mg/Kg dry0.35 1.71 3040-14074.2 4.131.27 ND

1,3-Dichlorobenzene mg/Kg dry0.35 1.71 3040-14071.5 3.561.22 ND

1,4-Dichlorobenzene mg/Kg dry0.35 1.71 3040-14073.3 4.121.26 ND

3,3-Dichlorobenzidine mg/Kg dry0.17 1.71 3040-14056.2 4.370.962 ND

2,4-Dichlorophenol mg/Kg dry0.35 1.71 3030-13082.6 3.821.42 ND

Diethylphthalate mg/Kg dry0.35 1.71 3040-14081.5 4.721.40 ND

2,4-Dimethylphenol mg/Kg dry0.35 1.71 3030-13054.9 7.950.941 ND

Dimethylphthalate mg/Kg dry0.35 1.71 3040-14082.7 3.391.42 ND

2,4-Dinitrophenol mg/Kg dry0.68 1.71 30 V-04, V-0630-13087.9 3.401.51 ND

2,4-Dinitrotoluene mg/Kg dry0.35 1.71 30 V-0640-14099.8 4.341.71 ND

2,6-Dinitrotoluene mg/Kg dry0.35 1.71 3040-140101 5.831.74 ND

Di-n-octylphthalate mg/Kg dry0.35 1.71 3040-140101 2.401.73 ND

1,2-Diphenylhydrazine/Azobenzene mg/Kg dry0.35 1.71 3040-14082.2 3.891.41 ND
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Semivolatile Organic Compounds by GC/MS - Quality Control

QUALITY CONTROL

Batch B331573 - SW-846 3546

Matrix Spike Dup (B331573-MSD1) Prepared: 02/15/23  Analyzed: 02/21/23 Source: 23B1554-03

Fluoranthene mg/Kg dry0.17 1.71 3040-14091.8 6.271.57 ND

Fluorene mg/Kg dry0.17 1.71 3040-14088.5 5.341.52 ND

Hexachlorobenzene mg/Kg dry0.35 1.71 3040-14090.5 4.821.55 ND

Hexachlorobutadiene mg/Kg dry0.35 1.71 3040-14081.7 6.341.40 ND

Hexachloroethane mg/Kg dry0.35 1.71 3040-14072.6 6.781.24 ND

Indeno(1,2,3-cd)pyrene mg/Kg dry0.17 1.71 3040-140103 1.721.77 ND

Isophorone mg/Kg dry0.35 1.71 3040-14085.6 4.741.47 ND

2-Methylnaphthalene mg/Kg dry0.17 1.71 3040-14080.5 4.241.38 ND

2-Methylphenol mg/Kg dry0.35 1.71 3030-13070.1 1.321.20 ND

3/4-Methylphenol mg/Kg dry0.35 1.71 3030-13075.8 0.7951.30 ND

Naphthalene mg/Kg dry0.17 1.71 3040-14083.5 4.931.43 ND

Nitrobenzene mg/Kg dry0.35 1.71 3040-14081.2 6.281.39 ND

2-Nitrophenol mg/Kg dry0.35 1.71 30 V-0630-13089.9 4.601.54 ND

4-Nitrophenol mg/Kg dry0.68 1.71 3030-13088.2 6.771.51 ND

Pentachlorophenol mg/Kg dry0.35 1.71 3030-13076.2 8.341.31 ND

Phenanthrene mg/Kg dry0.17 1.71 3040-14088.6 3.841.52 ND

Phenol mg/Kg dry0.35 1.71 3030-13071.9 0.3621.23 ND

Pyrene mg/Kg dry0.17 1.71 3040-14087.0 3.551.49 ND

Pyridine mg/Kg dry0.35 1.71 30 MS-0940-14039.3 0.766*0.674 ND

1,2,4-Trichlorobenzene mg/Kg dry0.35 1.71 3040-14082.0 5.901.40 ND

2,4,5-Trichlorophenol mg/Kg dry0.35 1.71 3030-13086.5 1.261.48 ND

2,4,6-Trichlorophenol mg/Kg dry0.35 1.71 3030-13082.8 5.411.42 ND

mg/Kg dry 6.85 30-130Surrogate: 2-Fluorophenol 69.84.78

mg/Kg dry 6.85 30-130Surrogate: Phenol-d6 71.14.87

mg/Kg dry 3.43 30-130Surrogate: Nitrobenzene-d5 86.42.96

mg/Kg dry 3.43 30-130Surrogate: 2-Fluorobiphenyl 89.73.07

mg/Kg dry 6.85 30-130Surrogate: 2,4,6-Tribromophenol 89.06.10

mg/Kg dry 3.43 30-130Surrogate: p-Terphenyl-d14 94.13.22
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Organochloride Pesticides by GC/ECD - Quality Control

QUALITY CONTROL

[TOC_2]Organochloride Pesticides by GC/ECD[TOC]

Batch B331704 - SW-846 3546
[TOC_3]B331704[TOC]

Blank (B331704-BLK1) Prepared: 02/15/23  Analyzed: 02/24/23 

Aldrin mg/Kg wet0.0050ND

Aldrin [2C] mg/Kg wet0.0050ND

alpha-BHC mg/Kg wet0.0050ND

alpha-BHC [2C] mg/Kg wet0.0050ND

beta-BHC mg/Kg wet0.0050ND

beta-BHC [2C] mg/Kg wet0.0050ND

delta-BHC mg/Kg wet0.0050ND

delta-BHC [2C] mg/Kg wet0.0050ND

gamma-BHC (Lindane) mg/Kg wet0.0020ND

gamma-BHC (Lindane) [2C] mg/Kg wet0.0020ND

Chlordane mg/Kg wet0.020ND

Chlordane [2C] mg/Kg wet0.020ND

4,4'-DDD mg/Kg wet0.0040ND

4,4'-DDD [2C] mg/Kg wet0.0040ND

4,4'-DDE mg/Kg wet0.0040ND

4,4'-DDE [2C] mg/Kg wet0.0040ND

4,4'-DDT mg/Kg wet0.0040ND

4,4'-DDT [2C] mg/Kg wet0.0040ND

Dieldrin mg/Kg wet0.0040ND

Dieldrin [2C] mg/Kg wet0.0040ND

Endosulfan I mg/Kg wet0.0050ND

Endosulfan I [2C] mg/Kg wet0.0050ND

Endosulfan II mg/Kg wet0.0080ND

Endosulfan II [2C] mg/Kg wet0.0080ND

Endosulfan Sulfate mg/Kg wet0.0080ND

Endosulfan Sulfate [2C] mg/Kg wet0.0080ND

Endrin mg/Kg wet0.0080ND

Endrin [2C] mg/Kg wet0.0080ND

Endrin Aldehyde mg/Kg wet0.0080ND

Endrin Aldehyde [2C] mg/Kg wet0.0080ND

Endrin Ketone mg/Kg wet0.0080ND

Endrin Ketone [2C] mg/Kg wet0.0080ND

Heptachlor mg/Kg wet0.0050ND

Heptachlor [2C] mg/Kg wet0.0050ND

Heptachlor Epoxide mg/Kg wet0.0050ND

Heptachlor Epoxide [2C] mg/Kg wet0.0050ND

Hexachlorobenzene mg/Kg wet0.0060ND

Hexachlorobenzene [2C] mg/Kg wet0.0060ND

Methoxychlor mg/Kg wet0.050ND

Methoxychlor [2C] mg/Kg wet0.050ND

Toxaphene mg/Kg wet0.10ND

Toxaphene [2C] mg/Kg wet0.10ND

mg/Kg wet 0.200 30-150Surrogate: Decachlorobiphenyl 77.50.155

mg/Kg wet 0.200 30-150Surrogate: Decachlorobiphenyl [2C] 87.20.174

mg/Kg wet 0.200 30-150Surrogate: Tetrachloro-m-xylene 61.40.123

mg/Kg wet 0.200 30-150Surrogate: Tetrachloro-m-xylene [2C] 65.00.130
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Organochloride Pesticides by GC/ECD - Quality Control

QUALITY CONTROL

Batch B331704 - SW-846 3546

LCS (B331704-BS1) Prepared: 02/15/23  Analyzed: 02/24/23 

Aldrin mg/Kg wet0.0050 0.100 40-14073.40.073

Aldrin [2C] mg/Kg wet0.0050 0.100 40-14071.50.072

alpha-BHC mg/Kg wet0.0050 0.100 40-14063.50.064

alpha-BHC [2C] mg/Kg wet0.0050 0.100 40-14061.90.062

beta-BHC mg/Kg wet0.0050 0.100 40-14066.10.066

beta-BHC [2C] mg/Kg wet0.0050 0.100 40-14066.60.067

delta-BHC mg/Kg wet0.0050 0.100 40-14068.40.068

delta-BHC [2C] mg/Kg wet0.0050 0.100 40-14066.40.066

gamma-BHC (Lindane) mg/Kg wet0.0020 0.100 40-14066.80.067

gamma-BHC (Lindane) [2C] mg/Kg wet0.0020 0.100 40-14065.80.066

Chlordane mg/Kg wet0.020 40-140ND

Chlordane [2C] mg/Kg wet0.020 40-140ND

4,4'-DDD mg/Kg wet0.0040 0.100 40-14082.20.082

4,4'-DDD [2C] mg/Kg wet0.0040 0.100 40-14080.60.081

4,4'-DDE mg/Kg wet0.0040 0.100 40-14080.80.081

4,4'-DDE [2C] mg/Kg wet0.0040 0.100 40-14079.10.079

4,4'-DDT mg/Kg wet0.0040 0.100 40-14081.80.082

4,4'-DDT [2C] mg/Kg wet0.0040 0.100 40-14076.90.077

Dieldrin mg/Kg wet0.0040 0.100 40-14077.10.077

Dieldrin [2C] mg/Kg wet0.0040 0.100 40-14074.60.075

Endosulfan I mg/Kg wet0.0050 0.100 40-14070.50.070

Endosulfan I [2C] mg/Kg wet0.0050 0.100 40-14071.20.071

Endosulfan II mg/Kg wet0.0080 0.100 40-14071.10.071

Endosulfan II [2C] mg/Kg wet0.0080 0.100 40-14072.60.073

Endosulfan Sulfate mg/Kg wet0.0080 0.100 40-14070.70.071

Endosulfan Sulfate [2C] mg/Kg wet0.0080 0.100 40-14075.70.076

Endrin mg/Kg wet0.0080 0.100 40-14076.70.077

Endrin [2C] mg/Kg wet0.0080 0.100 40-14081.80.082

Endrin Ketone mg/Kg wet0.0080 0.100 40-14070.20.070

Endrin Ketone [2C] mg/Kg wet0.0080 0.100 40-14074.10.074

Heptachlor mg/Kg wet0.0050 0.100 40-14071.50.071

Heptachlor [2C] mg/Kg wet0.0050 0.100 40-14072.10.072

Heptachlor Epoxide mg/Kg wet0.0050 0.100 40-14073.00.073

Heptachlor Epoxide [2C] mg/Kg wet0.0050 0.100 40-14076.40.076

Hexachlorobenzene mg/Kg wet0.0060 0.100 40-14064.00.064

Hexachlorobenzene [2C] mg/Kg wet0.0060 0.100 40-14062.60.063

Methoxychlor mg/Kg wet0.050 0.100 40-14076.90.077

Methoxychlor [2C] mg/Kg wet0.050 0.100 40-14077.40.077

Toxaphene mg/Kg wet0.10 40-140ND

Toxaphene [2C] mg/Kg wet0.10 40-140ND

mg/Kg wet 0.200 30-150Surrogate: Decachlorobiphenyl 71.10.142

mg/Kg wet 0.200 30-150Surrogate: Decachlorobiphenyl [2C] 76.80.154

mg/Kg wet 0.200 30-150Surrogate: Tetrachloro-m-xylene 62.60.125

mg/Kg wet 0.200 30-150Surrogate: Tetrachloro-m-xylene [2C] 61.00.122
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Organochloride Pesticides by GC/ECD - Quality Control

QUALITY CONTROL

Batch B331704 - SW-846 3546

LCS Dup (B331704-BSD1) Prepared: 02/15/23  Analyzed: 02/24/23 

Aldrin mg/Kg wet0.0050 0.100 3040-14070.9 3.450.071

Aldrin [2C] mg/Kg wet0.0050 0.100 3040-14068.7 4.100.069

alpha-BHC mg/Kg wet0.0050 0.100 3040-14061.9 2.520.062

alpha-BHC [2C] mg/Kg wet0.0050 0.100 3040-14061.0 1.430.061

beta-BHC mg/Kg wet0.0050 0.100 3040-14063.4 4.120.063

beta-BHC [2C] mg/Kg wet0.0050 0.100 3040-14063.5 4.770.063

delta-BHC mg/Kg wet0.0050 0.100 3040-14067.2 1.650.067

delta-BHC [2C] mg/Kg wet0.0050 0.100 3040-14065.0 2.050.065

gamma-BHC (Lindane) mg/Kg wet0.0020 0.100 3040-14064.9 2.990.065

gamma-BHC (Lindane) [2C] mg/Kg wet0.0020 0.100 3040-14063.8 3.210.064

Chlordane mg/Kg wet0.020 3040-140 NCND

Chlordane [2C] mg/Kg wet0.020 3040-140 NCND

4,4'-DDD mg/Kg wet0.0040 0.100 3040-14078.7 4.370.079

4,4'-DDD [2C] mg/Kg wet0.0040 0.100 3040-14077.4 4.010.077

4,4'-DDE mg/Kg wet0.0040 0.100 3040-14077.9 3.680.078

4,4'-DDE [2C] mg/Kg wet0.0040 0.100 3040-14075.7 4.390.076

4,4'-DDT mg/Kg wet0.0040 0.100 3040-14077.9 4.910.078

4,4'-DDT [2C] mg/Kg wet0.0040 0.100 3040-14075.4 1.880.075

Dieldrin mg/Kg wet0.0040 0.100 3040-14074.2 3.780.074

Dieldrin [2C] mg/Kg wet0.0040 0.100 3040-14071.4 4.400.071

Endosulfan I mg/Kg wet0.0050 0.100 3040-14069.1 2.010.069

Endosulfan I [2C] mg/Kg wet0.0050 0.100 3040-14068.8 3.470.069

Endosulfan II mg/Kg wet0.0080 0.100 3040-14068.2 4.260.068

Endosulfan II [2C] mg/Kg wet0.0080 0.100 3040-14070.2 3.310.070

Endosulfan Sulfate mg/Kg wet0.0080 0.100 3040-14067.9 3.980.068

Endosulfan Sulfate [2C] mg/Kg wet0.0080 0.100 3040-14073.9 2.410.074

Endrin mg/Kg wet0.0080 0.100 3040-14074.5 2.920.074

Endrin [2C] mg/Kg wet0.0080 0.100 3040-14077.9 4.940.078

Endrin Ketone mg/Kg wet0.0080 0.100 3040-14069.5 1.050.069

Endrin Ketone [2C] mg/Kg wet0.0080 0.100 3040-14072.8 1.800.073

Heptachlor mg/Kg wet0.0050 0.100 3040-14069.1 3.410.069

Heptachlor [2C] mg/Kg wet0.0050 0.100 3040-14069.4 3.780.069

Heptachlor Epoxide mg/Kg wet0.0050 0.100 3040-14070.4 3.660.070

Heptachlor Epoxide [2C] mg/Kg wet0.0050 0.100 3040-14072.7 4.910.073

Hexachlorobenzene mg/Kg wet0.0060 0.100 3040-14062.2 2.840.062

Hexachlorobenzene [2C] mg/Kg wet0.0060 0.100 3040-14061.4 2.020.061

Methoxychlor mg/Kg wet0.050 0.100 3040-14074.9 2.690.075

Methoxychlor [2C] mg/Kg wet0.050 0.100 3040-14075.2 2.900.075

Toxaphene mg/Kg wet0.10 3040-140 NCND

Toxaphene [2C] mg/Kg wet0.10 3040-140 NCND

mg/Kg wet 0.200 30-150Surrogate: Decachlorobiphenyl 65.20.130

mg/Kg wet 0.200 30-150Surrogate: Decachlorobiphenyl [2C] 71.90.144

mg/Kg wet 0.200 30-150Surrogate: Tetrachloro-m-xylene 59.80.120

mg/Kg wet 0.200 30-150Surrogate: Tetrachloro-m-xylene [2C] 58.60.117
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Organochloride Pesticides by GC/ECD - Quality Control

QUALITY CONTROL

Batch B331704 - SW-846 3546

Matrix Spike (B331704-MS1) Prepared: 02/15/23  Analyzed: 02/23/23 Source: 23B1554-03

Aldrin mg/Kg dry0.0051 0.103 R-0630-15082.40.085 ND

Aldrin [2C] mg/Kg dry0.0051 0.103 R-0630-15084.10.086 ND

alpha-BHC mg/Kg dry0.0051 0.103 30-15069.10.071 ND

alpha-BHC [2C] mg/Kg dry0.0051 0.103 30-15071.40.073 ND

beta-BHC mg/Kg dry0.0051 0.103 30-15077.00.079 ND

beta-BHC [2C] mg/Kg dry0.0051 0.103 30-15079.60.082 ND

delta-BHC mg/Kg dry0.0051 0.103 30-15080.30.083 ND

delta-BHC [2C] mg/Kg dry0.0051 0.103 30-15083.80.086 ND

gamma-BHC (Lindane) mg/Kg dry0.0021 0.103 R-0630-15075.20.077 ND

gamma-BHC (Lindane) [2C] mg/Kg dry0.0021 0.103 30-15075.90.078 ND

4,4'-DDD mg/Kg dry0.0041 0.103 30-15092.60.095 ND

4,4'-DDD [2C] mg/Kg dry0.0041 0.103 30-15089.20.092 ND

4,4'-DDE mg/Kg dry0.0041 0.103 30-15090.40.093 ND

4,4'-DDE [2C] mg/Kg dry0.0041 0.103 30-15090.30.093 ND

4,4'-DDT mg/Kg dry0.0041 0.103 30-15095.70.098 ND

4,4'-DDT [2C] mg/Kg dry0.0041 0.103 30-15094.30.097 ND

Dieldrin mg/Kg dry0.0041 0.103 30-15087.60.091 0.00079

Dieldrin [2C] mg/Kg dry0.0041 0.103 30-15085.30.088 0.00067

Endosulfan I mg/Kg dry0.0051 0.103 30-15081.50.084 ND

Endosulfan I [2C] mg/Kg dry0.0051 0.103 30-15082.90.085 ND

Endosulfan II mg/Kg dry0.0082 0.103 30-15078.90.081 ND

Endosulfan II [2C] mg/Kg dry0.0082 0.103 30-15083.40.086 ND

Endosulfan Sulfate mg/Kg dry0.0082 0.103 30-15080.70.083 ND

Endosulfan Sulfate [2C] mg/Kg dry0.0082 0.103 30-15088.20.091 ND

Endrin mg/Kg dry0.0082 0.103 30-15089.40.092 ND

Endrin [2C] mg/Kg dry0.0082 0.103 30-15091.10.094 ND

Endrin Ketone mg/Kg dry0.0082 0.103 30-15085.40.088 ND

Endrin Ketone [2C] mg/Kg dry0.0082 0.103 30-15086.80.089 ND

Heptachlor mg/Kg dry0.0051 0.103 30-15079.70.082 ND

Heptachlor [2C] mg/Kg dry0.0051 0.103 30-15083.60.086 ND

Heptachlor Epoxide mg/Kg dry0.0051 0.103 30-15083.20.086 ND

Heptachlor Epoxide [2C] mg/Kg dry0.0051 0.103 30-15088.00.090 ND

Hexachlorobenzene mg/Kg dry0.0062 0.103 30-15070.60.073 ND

Hexachlorobenzene [2C] mg/Kg dry0.0062 0.103 30-15073.50.076 ND

Methoxychlor mg/Kg dry0.051 0.103 30-15090.10.093 ND

Methoxychlor [2C] mg/Kg dry0.051 0.103 30-15090.10.093 ND

mg/Kg dry 0.206 30-150Surrogate: Decachlorobiphenyl 79.10.163

mg/Kg dry 0.206 30-150Surrogate: Decachlorobiphenyl [2C] 85.80.176

mg/Kg dry 0.206 30-150Surrogate: Tetrachloro-m-xylene 67.50.139

mg/Kg dry 0.206 30-150Surrogate: Tetrachloro-m-xylene [2C] 68.90.142

Matrix Spike Dup (B331704-MSD1) Prepared: 02/15/23  Analyzed: 02/24/23 Source: 23B1554-03

Aldrin mg/Kg dry0.0051 0.103 3030-15062.8 26.90.065 ND

Aldrin [2C] mg/Kg dry0.0051 0.103 3030-15065.3 25.20.067 ND

alpha-BHC mg/Kg dry0.0051 0.103 30 R-0630-15048.3 35.5 *0.050 ND

alpha-BHC [2C] mg/Kg dry0.0051 0.103 30 R-0630-15051.5 32.4 *0.053 ND

beta-BHC mg/Kg dry0.0051 0.103 3030-15059.9 25.00.062 ND

beta-BHC [2C] mg/Kg dry0.0051 0.103 3030-15062.8 23.60.065 ND

delta-BHC mg/Kg dry0.0051 0.103 3030-15062.4 25.10.064 ND

delta-BHC [2C] mg/Kg dry0.0051 0.103 3030-15065.9 23.90.068 ND

gamma-BHC (Lindane) mg/Kg dry0.0021 0.103 30 R-0630-15054.6 31.8 *0.056 ND

gamma-BHC (Lindane) [2C] mg/Kg dry0.0021 0.103 3030-15056.2 29.70.058 ND
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Organochloride Pesticides by GC/ECD - Quality Control

QUALITY CONTROL

Batch B331704 - SW-846 3546

Matrix Spike Dup (B331704-MSD1) Prepared: 02/15/23  Analyzed: 02/24/23 Source: 23B1554-03

4,4'-DDD mg/Kg dry0.0041 0.103 3030-15077.1 18.30.079 ND

4,4'-DDD [2C] mg/Kg dry0.0041 0.103 3030-15073.2 19.80.075 ND

4,4'-DDE mg/Kg dry0.0041 0.103 3030-15074.5 19.30.077 ND

4,4'-DDE [2C] mg/Kg dry0.0041 0.103 3030-15074.1 19.70.076 ND

4,4'-DDT mg/Kg dry0.0041 0.103 3030-15080.2 17.70.082 ND

4,4'-DDT [2C] mg/Kg dry0.0041 0.103 3030-15079.3 17.20.082 ND

Dieldrin mg/Kg dry0.0041 0.103 3030-15071.1 20.60.074 0.00079

Dieldrin [2C] mg/Kg dry0.0041 0.103 3030-15069.0 21.00.072 0.00067

Endosulfan I mg/Kg dry0.0051 0.103 3030-15065.6 21.60.067 ND

Endosulfan I [2C] mg/Kg dry0.0051 0.103 3030-15066.6 21.70.068 ND

Endosulfan II mg/Kg dry0.0082 0.103 3030-15065.2 19.00.067 ND

Endosulfan II [2C] mg/Kg dry0.0082 0.103 3030-15068.2 20.10.070 ND

Endosulfan Sulfate mg/Kg dry0.0082 0.103 3030-15066.9 18.80.069 ND

Endosulfan Sulfate [2C] mg/Kg dry0.0082 0.103 3030-15072.7 19.30.075 ND

Endrin mg/Kg dry0.0082 0.103 3030-15072.9 20.30.075 ND

Endrin [2C] mg/Kg dry0.0082 0.103 3030-15073.6 21.30.076 ND

Endrin Ketone mg/Kg dry0.0082 0.103 3030-15071.7 17.40.074 ND

Endrin Ketone [2C] mg/Kg dry0.0082 0.103 3030-15072.1 18.50.074 ND

Heptachlor mg/Kg dry0.0051 0.103 3030-15059.1 29.60.061 ND

Heptachlor [2C] mg/Kg dry0.0051 0.103 3030-15063.1 27.90.065 ND

Heptachlor Epoxide mg/Kg dry0.0051 0.103 3030-15065.9 23.30.068 ND

Heptachlor Epoxide [2C] mg/Kg dry0.0051 0.103 3030-15070.0 22.70.072 ND

Hexachlorobenzene mg/Kg dry0.0062 0.103 3030-15053.3 27.90.055 ND

Hexachlorobenzene [2C] mg/Kg dry0.0062 0.103 3030-15057.9 23.70.060 ND

Methoxychlor mg/Kg dry0.051 0.103 3030-15076.2 16.70.078 ND

Methoxychlor [2C] mg/Kg dry0.051 0.103 3030-15075.8 17.30.078 ND

mg/Kg dry 0.206 30-150Surrogate: Decachlorobiphenyl 65.90.136

mg/Kg dry 0.206 30-150Surrogate: Decachlorobiphenyl [2C] 72.50.149

mg/Kg dry 0.206 30-150Surrogate: Tetrachloro-m-xylene 50.80.104

mg/Kg dry 0.206 30-150Surrogate: Tetrachloro-m-xylene [2C] 54.00.111
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Polychlorinated Biphenyls with 3540 Soxhlet Extraction - Quality Control

QUALITY CONTROL

[TOC_2]Polychlorinated Biphenyls with 3540 Soxhlet Extraction[TOC]

Batch B331569 - SW-846 3540C
[TOC_3]B331569[TOC]

Blank (B331569-BLK1) Prepared: 02/15/23  Analyzed: 02/16/23 

Aroclor-1016 mg/Kg wet0.020ND

Aroclor-1016 [2C] mg/Kg wet0.020ND

Aroclor-1221 mg/Kg wet0.020ND

Aroclor-1221 [2C] mg/Kg wet0.020ND

Aroclor-1232 mg/Kg wet0.020ND

Aroclor-1232 [2C] mg/Kg wet0.020ND

Aroclor-1242 mg/Kg wet0.020ND

Aroclor-1242 [2C] mg/Kg wet0.020ND

Aroclor-1248 mg/Kg wet0.020ND

Aroclor-1248 [2C] mg/Kg wet0.020ND

Aroclor-1254 mg/Kg wet0.020ND

Aroclor-1254 [2C] mg/Kg wet0.020ND

Aroclor-1260 mg/Kg wet0.020ND

Aroclor-1260 [2C] mg/Kg wet0.020ND

Aroclor-1262 mg/Kg wet0.020ND

Aroclor-1262 [2C] mg/Kg wet0.020ND

Aroclor-1268 mg/Kg wet0.020ND

Aroclor-1268 [2C] mg/Kg wet0.020ND

mg/Kg wet 0.200 30-150Surrogate: Decachlorobiphenyl 92.50.185

mg/Kg wet 0.200 30-150Surrogate: Decachlorobiphenyl [2C] 96.40.193

mg/Kg wet 0.200 30-150Surrogate: Tetrachloro-m-xylene 77.70.155

mg/Kg wet 0.200 30-150Surrogate: Tetrachloro-m-xylene [2C] 88.30.177

LCS (B331569-BS1) Prepared: 02/15/23  Analyzed: 02/16/23 

Aroclor-1016 mg/Kg wet0.020 0.200 40-14087.30.17

Aroclor-1016 [2C] mg/Kg wet0.020 0.200 40-14079.00.16

Aroclor-1260 mg/Kg wet0.020 0.200 40-14086.00.17

Aroclor-1260 [2C] mg/Kg wet0.020 0.200 40-14078.40.16

mg/Kg wet 0.200 30-150Surrogate: Decachlorobiphenyl 93.00.186

mg/Kg wet 0.200 30-150Surrogate: Decachlorobiphenyl [2C] 97.20.194

mg/Kg wet 0.200 30-150Surrogate: Tetrachloro-m-xylene 78.30.157

mg/Kg wet 0.200 30-150Surrogate: Tetrachloro-m-xylene [2C] 89.20.178

LCS Dup (B331569-BSD1) Prepared: 02/15/23  Analyzed: 02/16/23 

Aroclor-1016 mg/Kg wet0.020 0.200 3040-14084.0 3.810.17

Aroclor-1016 [2C] mg/Kg wet0.020 0.200 3040-14076.1 3.760.15

Aroclor-1260 mg/Kg wet0.020 0.200 3040-14082.5 4.190.16

Aroclor-1260 [2C] mg/Kg wet0.020 0.200 3040-14075.6 3.680.15

mg/Kg wet 0.200 30-150Surrogate: Decachlorobiphenyl 90.30.181

mg/Kg wet 0.200 30-150Surrogate: Decachlorobiphenyl [2C] 95.00.190

mg/Kg wet 0.200 30-150Surrogate: Tetrachloro-m-xylene 74.70.149

mg/Kg wet 0.200 30-150Surrogate: Tetrachloro-m-xylene [2C] 84.80.170
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Petroleum Hydrocarbons Analyses - Quality Control

QUALITY CONTROL

[TOC_2]Petroleum Hydrocarbons Analyses[TOC]

Batch B331572 - SW-846 3546
[TOC_3]B331572[TOC]

Blank (B331572-BLK1) Prepared: 02/15/23  Analyzed: 02/16/23 

TPH (C9-C36) mg/Kg wet8.3ND

mg/Kg wet 3.33 40-140Surrogate: 2-Fluorobiphenyl 59.92.00

LCS (B331572-BS1) Prepared: 02/15/23  Analyzed: 02/16/23 

TPH (C9-C36) mg/Kg wet8.3 33.3 40-14071.223.7

mg/Kg wet 3.33 40-140Surrogate: 2-Fluorobiphenyl 78.92.63

LCS Dup (B331572-BSD1) Prepared: 02/15/23  Analyzed: 02/16/23 

TPH (C9-C36) mg/Kg wet8.3 33.3 3040-14072.9 2.3624.3

mg/Kg wet 3.33 40-140Surrogate: 2-Fluorobiphenyl 79.42.65

Matrix Spike (B331572-MS1) Prepared: 02/15/23  Analyzed: 02/18/23 Source: 23B1554-01

TPH (C9-C36) mg/Kg dry9.5 38.0 MS-1940-140-41.5 *347 362

mg/Kg dry 3.80 40-140Surrogate: 2-Fluorobiphenyl 66.62.53

Matrix Spike Dup (B331572-MSD1) Prepared: 02/15/23  Analyzed: 02/18/23 Source: 23B1554-01

TPH (C9-C36) mg/Kg dry9.5 38.0 30 MS-1940-140-16.9 2.66*356 362

mg/Kg dry 3.80 40-140Surrogate: 2-Fluorobiphenyl 69.22.63
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Metals Analyses (Total) - Quality Control

QUALITY CONTROL

[TOC_2]Metals Analyses (Total)[TOC]

Batch B331609 - SW-846 3050B
[TOC_3]B331609[TOC]

Blank (B331609-BLK1) Prepared: 02/15/23  Analyzed: 02/17/23 

Antimony mg/Kg wet1.6ND

Arsenic mg/Kg wet3.3ND

Barium mg/Kg wet1.6ND

Beryllium mg/Kg wet0.16ND

Cadmium mg/Kg wet0.33ND

Chromium mg/Kg wet0.65ND

Lead mg/Kg wet0.49ND

Nickel mg/Kg wet0.65ND

Selenium mg/Kg wet3.3ND

Silver mg/Kg wet0.33ND

Thallium mg/Kg wet1.6ND

Vanadium mg/Kg wet0.65ND

Zinc mg/Kg wet0.65ND

LCS (B331609-BS1) Prepared: 02/15/23  Analyzed: 02/17/23 

Antimony mg/Kg wet4.8 111 0-205.488.097.7

Arsenic mg/Kg wet9.7 112 82-118.8102114

Barium mg/Kg wet4.8 154 81.8-118.2109167

Beryllium mg/Kg wet0.48 121 82.2-118.2106129

Cadmium mg/Kg wet0.97 196 82.1-118.4104204

Chromium mg/Kg wet1.9 103 80.8-118.4104107

Lead mg/Kg wet1.5 73.2 82.8-117.310879.1

Nickel mg/Kg wet1.9 249 81.9-118.1103258

Selenium mg/Kg wet9.7 215 78.1-121.998.9213

Silver mg/Kg wet0.97 78.5 78.9-121.111691.4

Thallium mg/Kg wet4.8 67.7 L-0780.1-120.1122 *82.5

Vanadium mg/Kg wet1.9 177 78-122107189

Zinc mg/Kg wet1.9 360 79.7-120.3106382

LCS Dup (B331609-BSD1) Prepared: 02/15/23  Analyzed: 02/17/23 

Antimony mg/Kg wet4.9 111 300-205.485.4 3.0194.8

Arsenic mg/Kg wet9.9 112 3082-118.891.4 10.9102

Barium mg/Kg wet4.9 154 2081.8-118.2101 6.90156

Beryllium mg/Kg wet0.49 121 3082.2-118.2101 5.18122

Cadmium mg/Kg wet0.99 196 2082.1-118.497.9 6.06192

Chromium mg/Kg wet2.0 103 3080.8-118.498.0 5.49101

Lead mg/Kg wet1.5 73.2 3082.8-117.397.0 10.871.0

Nickel mg/Kg wet2.0 249 3081.9-118.198.9 4.51246

Selenium mg/Kg wet9.9 215 3078.1-121.992.7 6.48199

Silver mg/Kg wet0.99 78.5 3078.9-121.1101 14.179.3

Thallium mg/Kg wet4.9 67.7 3080.1-120.1108 12.373.0

Vanadium mg/Kg wet2.0 177 3078-12299.0 7.69175

Zinc mg/Kg wet2.0 360 3079.7-120.398.0 7.95353
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Metals Analyses (Total) - Quality Control

QUALITY CONTROL

Batch B331609 - SW-846 3050B

Dilution Check (B331609-SRL1) Prepared: 02/15/23  Analyzed: 02/17/23 Source: 23A1918-25RE1

Lead mg/Kg wet2.4 2011.158.6 52.5

Reference (B331609-SRM1) MRL CHECK Prepared: 02/15/23  Analyzed: 02/19/23 

Lead mg/Kg wet0.49 0.490 80-1201180.578

Batch B332075 - SW-846 7470A/7471A
[TOC_3]B332075[TOC]

Blank (B332075-BLK1) Prepared: 02/20/23  Analyzed: 02/21/23 

Mercury mg/Kg wet0.026ND

LCS (B332075-BS1) Prepared: 02/20/23  Analyzed: 02/21/23 

Mercury mg/Kg wet3.7 25.6 67.2-132.899.525.5

LCS Dup (B332075-BSD1) Prepared: 02/20/23  Analyzed: 02/21/23 

Mercury mg/Kg wet3.7 25.6 2067.2-132.8103 3.3926.3

Matrix Spike (B332075-MS1) Prepared: 02/20/23  Analyzed: 02/21/23 Source: 23B1554-01

Mercury mg/Kg dry0.029 0.390 80-1201050.440 0.0297

Matrix Spike Dup (B332075-MSD1) Prepared: 02/20/23  Analyzed: 02/21/23 Source: 23B1554-01

Mercury mg/Kg dry0.029 0.383 2080-12095.1 11.10.394 0.0297
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Conventional Chemistry Parameters by EPA/APHA/SW-846 Methods (Total) - Quality Control

QUALITY CONTROL

[TOC_2]Conventional Chemistry Parameters by EPA/APHA/SW-846 Methods (Total)[TOC]

Batch B331545 - SW-846 9045C
[TOC_3]B331545[TOC]

LCS (B331545-BS1) Prepared & Analyzed: 02/14/23 

pH pH Units 6.00 90-1101006.00

Duplicate (B331545-DUP1) Prepared & Analyzed: 02/14/23 Source: 23B1554-03

pH pH Units 8.253.476.3 6.1

Batch B331597 - SW-846 1010A-B
[TOC_3]B331597[TOC]

Blank (B331597-BLK1) Prepared & Analyzed: 02/15/23 

Flashpoint °F> 212 °F

LCS (B331597-BS1) Prepared & Analyzed: 02/15/23 

Flashpoint °F 81.0 98.8-10199.981

LCS Dup (B331597-BSD1) Prepared & Analyzed: 02/15/23 

Flashpoint °F 81.0 598.8-10199.3 0.62080

Batch B331756 - SM21-23 2510B Modified
[TOC_3]B331756[TOC]

Blank (B331756-BLK1) Prepared & Analyzed: 02/16/23 

Specific conductance µmhos/cm2.0ND

LCS (B331756-BS1) Prepared & Analyzed: 02/16/23 

Specific conductance µmhos/cm 306 90-122108330

Batch B332008 - SW-846 9030A
[TOC_3]B332008[TOC]

Blank (B332008-BLK1) Prepared & Analyzed: 02/18/23 

Reactive Sulfide mg/Kg2.0ND

LCS (B332008-BS1) Prepared & Analyzed: 02/18/23 

Reactive Sulfide mg/Kg2.0 10.0 75.7-12510010

Batch B332009 - SW-846 9014
[TOC_3]B332009[TOC]

Blank (B332009-BLK1) Prepared & Analyzed: 02/18/23 

Reactive Cyanide mg/Kg0.40ND

LCS (B332009-BS1) Prepared & Analyzed: 02/18/23 

Reactive Cyanide mg/Kg0.40 10.0 81.2-11394.99.5
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Conventional Chemistry Parameters by EPA/APHA/SW-846 Methods (Total) - Quality Control

QUALITY CONTROL

Batch B332173 - SW-846 1010A-B
[TOC_3]B332173[TOC]

Blank (B332173-BLK1) Prepared & Analyzed: 02/21/23 

Flashpoint °F> 212 °F

LCS (B332173-BS1) Prepared & Analyzed: 02/21/23 

Flashpoint °F 81.0 98.8-10110182

LCS Dup (B332173-BSD1) Prepared & Analyzed: 02/21/23 

Flashpoint °F 81.0 598.8-101101 0.061382
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

BREAKDOWN REPORT

Lab Sample ID: S083816-PEM1 02/23/2023Analyzed:

Column Number:  1

Analyte % Breakdown

 1.264,4'-DDT [1]

 4.16Endrin [1]

Column Number:  2

Analyte % Breakdown

 1.214,4'-DDT [2]

 4.16Endrin [2]

BREAKDOWN REPORT

Lab Sample ID: S083816-PEM2 02/24/2023Analyzed:

Column Number:  1

Analyte % Breakdown

 0.924,4'-DDT [1]

 1.25Endrin [1]

Column Number:  2

Analyte % Breakdown

 1.014,4'-DDT [2]

 1.30Endrin [2]

BREAKDOWN REPORT

Lab Sample ID: S083816-PEM3 02/24/2023Analyzed:

Column Number:  1

Analyte % Breakdown

 5.924,4'-DDT [1]

 2.82Endrin [1]

[TOC_1]Pesticides Degradation Report[TOC]
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

BREAKDOWN REPORT

Lab Sample ID: S083816-PEM3 02/24/2023Analyzed:

Column Number:  2

Analyte % Breakdown

 5.974,4'-DDT [2]

 2.69Endrin [2]
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

IDENTIFICATION SUMMARY

FOR SINGLE COMPONENT ANALYTES Sand Filter

SW-846 8082A

Lab Sample ID: Date(s) Analyzed:23B1554-03

Instrument ID (1):

GC Column (1): ID: (mm) (mm)ID:GC Column (2):

ECD 9 Instrument ID (2): ECD 9

02/16/2023 02/16/2023

ANALYTE CONCENTRATION %RPDCOL RT
RT WINDOW

FROM TO

Aroclor-1254 1 0.000 -0.030 0.030 0.12

0.110.030-0.0300.0002 8.7

[TOC_1]Dual Column RPD Report[TOC]
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

IDENTIFICATION SUMMARY

FOR SINGLE COMPONENT ANALYTES LCS

SW-846 8082A

Lab Sample ID: Date(s) Analyzed:B331569-BS1

Instrument ID (1):

GC Column (1): ID: (mm) (mm)ID:GC Column (2):

ECD 9 Instrument ID (2): ECD 9

02/16/2023 02/16/2023

ANALYTE CONCENTRATION %RPDCOL RT
RT WINDOW

FROM TO

Aroclor-1016 1 0.000 -0.030 0.030 0.17

0.160.030-0.0300.0002 11.8

Aroclor-1260 1 0.000 -0.030 0.030 0.17

0.160.030-0.0300.0002 6.1
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

IDENTIFICATION SUMMARY

FOR SINGLE COMPONENT ANALYTES LCS Dup

SW-846 8082A

Lab Sample ID: Date(s) Analyzed:B331569-BSD1

Instrument ID (1):

GC Column (1): ID: (mm) (mm)ID:GC Column (2):

ECD 9 Instrument ID (2): ECD 9

02/16/2023 02/16/2023

ANALYTE CONCENTRATION %RPDCOL RT
RT WINDOW

FROM TO

Aroclor-1016 1 0.000 -0.030 0.030 0.17

0.150.030-0.0300.0002 12.5

Aroclor-1260 1 0.000 -0.030 0.030 0.16

0.150.030-0.0300.0002 12.5
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

IDENTIFICATION SUMMARY

FOR SINGLE COMPONENT ANALYTES LCS

SW-846 8081B

Lab Sample ID: Date(s) Analyzed:B331704-BS1

Instrument ID (1):

GC Column (1): ID: (mm) (mm)ID:GC Column (2):

ECD2 Instrument ID (2): ECD2

02/24/2023 02/24/2023

ANALYTE CONCENTRATION %RPDCOL RT
RT WINDOW

FROM TO

4,4'-DDD 1 7.470 0.000 0.000 0.082

0.0810.0000.0007.1812 1.2

4,4'-DDE 1 7.018 0.000 0.000 0.081

0.0790.0000.0006.7632 2.5

4,4'-DDT 1 7.687 0.000 0.000 0.082

0.0770.0000.0007.4172 6.3

Aldrin 1 6.345 0.000 0.000 0.073

0.0720.0000.0006.0282 1.4

alpha-BHC 1 5.603 0.000 0.000 0.064

0.0620.0000.0005.3442 3.2

beta-BHC 1 5.868 0.000 0.000 0.066

0.0670.0000.0005.6002 1.5

delta-BHC 1 5.989 0.000 0.000 0.068

0.0660.0000.0005.7772 3.0

Dieldrin 1 7.246 0.000 0.000 0.077

0.0750.0000.0006.8612 2.6

Endosulfan I 1 7.067 0.000 0.000 0.070

0.0710.0000.0006.6672 0.0

Endosulfan II 1 7.593 0.000 0.000 0.071

0.0730.0000.0007.2302 2.8

Endosulfan Sulfate 1 8.229 0.000 0.000 0.071

0.0760.0000.0007.6962 6.8

Endrin 1 7.422 0.000 0.000 0.077

0.0820.0000.0007.0732 6.3

Endrin Ketone 1 8.411 0.000 0.000 0.070

0.0740.0000.0008.0802 5.6

gamma-BHC (Lindane) 1 5.811 0.000 0.000 0.067

0.0660.0000.0005.5492 1.5

Heptachlor 1 6.135 0.000 0.000 0.071

0.0720.0000.0005.8242 0.0

Heptachlor Epoxide 1 6.776 0.000 0.000 0.073
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

IDENTIFICATION SUMMARY

FOR SINGLE COMPONENT ANALYTES LCS

SW-846 8081B

Lab Sample ID: Date(s) Analyzed:B331704-BS1

Instrument ID (1):

GC Column (1): ID: (mm) (mm)ID:GC Column (2):

ECD2 Instrument ID (2): ECD2

02/24/2023 02/24/2023

ANALYTE CONCENTRATION %RPDCOL RT
RT WINDOW

FROM TO

0.0760.0000.0006.4002 4.0

Hexachlorobenzene 1 5.494 0.000 0.000 0.064

0.0630.0000.0005.2672 1.6

Methoxychlor 1 8.058 0.000 0.000 0.077

0.0770.0000.0007.9522 0.0
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

IDENTIFICATION SUMMARY

FOR SINGLE COMPONENT ANALYTES LCS Dup

SW-846 8081B

Lab Sample ID: Date(s) Analyzed:B331704-BSD1

Instrument ID (1):

GC Column (1): ID: (mm) (mm)ID:GC Column (2):

ECD2 Instrument ID (2): ECD2

02/24/2023 02/24/2023

ANALYTE CONCENTRATION %RPDCOL RT
RT WINDOW

FROM TO

4,4'-DDD 1 7.471 0.000 0.000 0.079

0.0770.0000.0007.1812 2.6

4,4'-DDE 1 7.019 0.000 0.000 0.078

0.0760.0000.0006.7642 2.6

4,4'-DDT 1 7.687 0.000 0.000 0.078

0.0750.0000.0007.4172 3.9

Aldrin 1 6.345 0.000 0.000 0.071

0.0690.0000.0006.0282 2.9

alpha-BHC 1 5.604 0.000 0.000 0.062

0.0610.0000.0005.3432 1.6

beta-BHC 1 5.868 0.000 0.000 0.063

0.0630.0000.0005.6002 0.0

delta-BHC 1 5.989 0.000 0.000 0.067

0.0650.0000.0005.7762 3.0

Dieldrin 1 7.247 0.000 0.000 0.074

0.0710.0000.0006.8602 4.1

Endosulfan I 1 7.068 0.000 0.000 0.069

0.0690.0000.0006.6672 0.0

Endosulfan II 1 7.594 0.000 0.000 0.068

0.0700.0000.0007.2302 2.9

Endosulfan Sulfate 1 8.229 0.000 0.000 0.068

0.0740.0000.0007.6962 8.5

Endrin 1 7.423 0.000 0.000 0.074

0.0780.0000.0007.0732 3.9

Endrin Ketone 1 8.412 0.000 0.000 0.069

0.0730.0000.0008.0802 4.2

gamma-BHC (Lindane) 1 5.811 0.000 0.000 0.065

0.0640.0000.0005.5492 1.6

Heptachlor 1 6.135 0.000 0.000 0.069

0.0690.0000.0005.8242 0.0

Heptachlor Epoxide 1 6.777 0.000 0.000 0.070
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

IDENTIFICATION SUMMARY

FOR SINGLE COMPONENT ANALYTES LCS Dup

SW-846 8081B

Lab Sample ID: Date(s) Analyzed:B331704-BSD1

Instrument ID (1):

GC Column (1): ID: (mm) (mm)ID:GC Column (2):

ECD2 Instrument ID (2): ECD2

02/24/2023 02/24/2023

ANALYTE CONCENTRATION %RPDCOL RT
RT WINDOW

FROM TO

0.0730.0000.0006.4002 4.2

Hexachlorobenzene 1 5.495 0.000 0.000 0.062

0.0610.0000.0005.2672 1.6

Methoxychlor 1 8.058 0.000 0.000 0.075

0.0750.0000.0007.9522 0.0
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

IDENTIFICATION SUMMARY

FOR SINGLE COMPONENT ANALYTES Matrix Spike

SW-846 8081B

Lab Sample ID: Date(s) Analyzed:B331704-MS1

Instrument ID (1):

GC Column (1): ID: (mm) (mm)ID:GC Column (2):

ECD2 Instrument ID (2): ECD2

02/23/2023 02/23/2023

ANALYTE CONCENTRATION %RPDCOL RT
RT WINDOW

FROM TO

4,4'-DDD 1 7.469 0.000 0.000 0.095

0.0920.0000.0007.1942 3.2

4,4'-DDE 1 7.018 0.000 0.000 0.093

0.0930.0000.0006.7752 0.0

4,4'-DDT 1 7.686 0.000 0.000 0.098

0.0970.0000.0007.4302 1.0

Aldrin 1 6.344 0.000 0.000 0.085

0.0860.0000.0006.0372 1.2

alpha-BHC 1 5.603 0.000 0.000 0.071

0.0730.0000.0005.3522 2.8

beta-BHC 1 5.867 0.000 0.000 0.079

0.0820.0000.0005.6092 3.7

delta-BHC 1 5.987 0.000 0.000 0.083

0.0860.0000.0005.7862 3.6

Dieldrin 1 7.245 0.000 0.000 0.091

0.0880.0000.0006.8732 3.4

Endosulfan I 1 7.066 0.000 0.000 0.084

0.0850.0000.0006.6792 1.2

Endosulfan II 1 7.593 0.000 0.000 0.081

0.0860.0000.0007.2432 6.0

Endosulfan Sulfate 1 8.228 0.000 0.000 0.083

0.0910.0000.0007.7112 9.2

Endrin 1 7.422 0.000 0.000 0.092

0.0940.0000.0007.0872 2.2

Endrin Ketone 1 8.411 0.000 0.000 0.088

0.0890.0000.0008.0952 1.1

gamma-BHC (Lindane) 1 5.810 0.000 0.000 0.077

0.0780.0000.0005.5582 1.3

Heptachlor 1 6.133 0.000 0.000 0.082

0.0860.0000.0005.8342 4.8

Heptachlor Epoxide 1 6.775 0.000 0.000 0.086
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

IDENTIFICATION SUMMARY

FOR SINGLE COMPONENT ANALYTES Matrix Spike

SW-846 8081B

Lab Sample ID: Date(s) Analyzed:B331704-MS1

Instrument ID (1):

GC Column (1): ID: (mm) (mm)ID:GC Column (2):

ECD2 Instrument ID (2): ECD2

02/23/2023 02/23/2023

ANALYTE CONCENTRATION %RPDCOL RT
RT WINDOW

FROM TO

0.0900.0000.0006.4112 4.6

Hexachlorobenzene 1 5.493 0.000 0.000 0.073

0.0760.0000.0005.2752 4.0

Methoxychlor 1 8.057 0.000 0.000 0.093

0.0930.0000.0007.9652 0.0
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

IDENTIFICATION SUMMARY

FOR SINGLE COMPONENT ANALYTES Matrix Spike Dup

SW-846 8081B

Lab Sample ID: Date(s) Analyzed:B331704-MSD1

Instrument ID (1):

GC Column (1): ID: (mm) (mm)ID:GC Column (2):

ECD2 Instrument ID (2): ECD2

02/24/2023 02/24/2023

ANALYTE CONCENTRATION %RPDCOL RT
RT WINDOW

FROM TO

4,4'-DDD 1 7.469 0.000 0.000 0.079

0.0750.0000.0007.1922 5.2

4,4'-DDE 1 7.018 0.000 0.000 0.077

0.0760.0000.0006.7752 1.3

4,4'-DDT 1 7.686 0.000 0.000 0.082

0.0820.0000.0007.4292 0.0

Aldrin 1 6.344 0.000 0.000 0.065

0.0670.0000.0006.0362 3.0

alpha-BHC 1 5.603 0.000 0.000 0.050

0.0530.0000.0005.3512 5.8

beta-BHC 1 5.866 0.000 0.000 0.062

0.0650.0000.0005.6082 4.7

delta-BHC 1 5.987 0.000 0.000 0.064

0.0680.0000.0005.7852 6.1

Dieldrin 1 7.245 0.000 0.000 0.074

0.0720.0000.0006.8722 2.7

Endosulfan I 1 7.066 0.000 0.000 0.067

0.0680.0000.0006.6782 1.5

Endosulfan II 1 7.593 0.000 0.000 0.067

0.0700.0000.0007.2422 4.4

Endosulfan Sulfate 1 8.229 0.000 0.000 0.069

0.0750.0000.0007.7092 8.3

Endrin 1 7.421 0.000 0.000 0.075

0.0760.0000.0007.0862 1.3

Endrin Ketone 1 8.411 0.000 0.000 0.074

0.0740.0000.0008.0932 0.0

gamma-BHC (Lindane) 1 5.810 0.000 0.000 0.056

0.0580.0000.0005.5572 3.5

Heptachlor 1 6.133 0.000 0.000 0.061

0.0650.0000.0005.8332 6.4

Heptachlor Epoxide 1 6.776 0.000 0.000 0.068
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

IDENTIFICATION SUMMARY

FOR SINGLE COMPONENT ANALYTES Matrix Spike Dup

SW-846 8081B

Lab Sample ID: Date(s) Analyzed:B331704-MSD1

Instrument ID (1):

GC Column (1): ID: (mm) (mm)ID:GC Column (2):

ECD2 Instrument ID (2): ECD2

02/24/2023 02/24/2023

ANALYTE CONCENTRATION %RPDCOL RT
RT WINDOW

FROM TO

0.0720.0000.0006.4112 5.7

Hexachlorobenzene 1 5.493 0.000 0.000 0.055

0.0600.0000.0005.2742 8.7

Methoxychlor 1 8.057 0.000 0.000 0.078

0.0780.0000.0007.9642 0.0
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

FLAG/QUALIFIER SUMMARY

* QC result is outside of established limits.

� Wide recovery limits established for difficult compound.

� Wide RPD limits established for difficult compound.

# Data exceeded client recommended or regulatory level 

Percent recoveries and relative percent differences (RPDs) are determined by the software using values in the 

calculation which have not been rounded.

No results have been blank subtracted unless specified in the case narrative section.

RL Reporting Limit is at the level of quantitation (LOQ)

DL Detection Limit is the lower limit of detection determined by the MDL study

MCL Maximum Contaminant Level

ND Not Detected

Sample received after recommended holding time was exceeded.H-03

Laboratory fortified blank/laboratory control sample recovery and duplicate recoveries outside of control limits.  

Data validation is not affected since all results are "not detected" for associated samples in this batch and bias is 

on the high side.

L-02

Either laboratory fortified blank/laboratory control sample or duplicate recovery is outside of control limits, but 

the other is within limits. RPD between the two LFB/LCS results is within method specified criteria.

L-07

Matrix spike recovery and/or matrix spike duplicate recovery outside of control limits.  Possibility of sample 

matrix effects that lead to a low bias for reported result or non-homogeneous sample aliquots cannot be 

eliminated.

MS-09

Sample to spike ratio is greater than or equal to 4:1.  Spiked amount is not representative of the native amount in 

the sample.  Appropriate or meaningful recoveries cannot be calculated.

MS-19

A dilution was performed as part of the standard analytical procedure.O-32

Sample preserved in the laboratory, not in the field as required by the method.PR-03

Matrix spike duplicate RPD is outside of control limits.  Reduced precision is anticipated for reported result for 

this compound in this sample.

R-06

Initial calibration did not meet method specifications.  Compound was calibrated using a response factor where 

%RSD is outside of method specified criteria. Reported result is estimated.

V-04

Continuing calibration verification (CCV) did not meet method specifications and was biased on the low side for 

this compound.

V-05

Continuing calibration verification (CCV) did not meet method specifications and was biased on the high side for 

this compound.

V-06

Response factor is less than method specified minimum acceptable value.  Reduced precision and accuracy may 

be associated with reported result.

V-16

Continuing calibration verification (CCV) did not meet method specifications and was biased on the high side.  

Data validation is not affected since sample result was "not detected" for this compound.

V-20

Initial calibration verification (ICV) did not meet method specifications and was biased on the high side for this 

compound. Reported result is estimated.

V-35

[TOC_1]Flag/Qualifier Summary[TOC]
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

CertificationsAnalyte

CERTIFICATIONS

Certified Analyses included in this Report

SW-846 1010A-B in Soil

NY,NC,ME,VAFlashpoint

SW-846 1030 in Soil

NY,NH,CT,NC,ME,VAIgnitability

SW-846 6010D in Soil

CT,NH,NY,ME,VA,NCAntimony

CT,NH,NY,ME,VA,NCArsenic

CT,NH,NY,ME,VA,NCBarium

CT,NH,NY,ME,VA,NCBeryllium

CT,NH,NY,ME,VA,NCCadmium

CT,NH,NY,ME,VA,NCChromium

CT,NH,NY,AIHA,ME,VA,NCLead

CT,NH,NY,ME,VA,NCNickel

CT,NH,NY,ME,VA,NCSelenium

CT,NH,NY,ME,VA,NCSilver

CT,NH,NY,ME,VA,NCThallium

CT,NH,NY,ME,VA,NCVanadium

CT,NH,NY,ME,VA,NCZinc

SW-846 6010D in Water

CT,NH,NY,ME,VA,NCAntimony

CT,NH,NY,ME,VA,RI,NCArsenic

CT,NH,NY,ME,VA,NCBarium

CT,NH,NY,ME,VA,NCBeryllium

CT,NH,NY,ME,VA,NCCadmium

CT,NH,NY,ME,VA,NCChromium

CT,NH,NY,ME,VA,NCLead

CT,NH,NY,ME,VA,NCNickel

CT,NH,NY,ME,VA,NCSelenium

CT,NH,NY,ME,VA,NCSilver

CT,NH,NY,VA,NCThallium

CT,NH,NY,ME,VA,NCVanadium

CT,NH,NY,ME,VA,NCZinc

SW-846 7471B in Soil

CT,NH,NY,NC,ME,VAMercury

SW-846 8081B in Soil

CT,NC,NH,NY,ME,VAAldrin

CT,NC,NH,NY,ME,VAAldrin [2C]

CT,NC,NH,NY,ME,VAalpha-BHC

CT,NC,NH,NY,ME,VAalpha-BHC [2C]

CT,NC,NH,NY,ME,VAbeta-BHC

CT,NC,NH,NY,ME,VAbeta-BHC [2C]

CT,NC,NH,NY,ME,VAdelta-BHC

CT,NC,NH,NY,ME,VAdelta-BHC [2C]

CT,NC,NH,NY,ME,VAgamma-BHC (Lindane)

CT,NC,NH,NY,ME,VAgamma-BHC (Lindane) [2C]

CT,NC,NH,NY,ME,VAChlordane

[TOC_1]Certifications[TOC]
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

CertificationsAnalyte

CERTIFICATIONS

Certified Analyses included in this Report

SW-846 8081B in Soil

CT,NC,NH,NY,ME,VAChlordane [2C]

CT,NC,NH,NY,ME,VA4,4'-DDD

CT,NC,NH,NY,ME,VA4,4'-DDD [2C]

CT,NC,NH,NY,ME,VA4,4'-DDE

CT,NC,NH,NY,ME,VA4,4'-DDE [2C]

CT,NC,NH,NY,ME,VA4,4'-DDT

CT,NC,NH,NY,ME,VA4,4'-DDT [2C]

CT,NC,NH,NY,ME,VADieldrin

CT,NC,NH,NY,ME,VADieldrin [2C]

CT,NC,NH,NY,ME,VAEndosulfan I

CT,NC,NH,NY,ME,VAEndosulfan I [2C]

CT,NC,NH,NY,ME,VAEndosulfan II

CT,NC,NH,NY,ME,VAEndosulfan II [2C]

CT,NC,NH,NY,ME,VAEndosulfan Sulfate

CT,NC,NH,NY,ME,VAEndosulfan Sulfate [2C]

CT,NC,NH,NY,ME,VAEndrin

CT,NC,NH,NY,ME,VAEndrin [2C]

NCEndrin Ketone

NCEndrin Ketone [2C]

CT,NC,NH,NY,ME,VAHeptachlor

CT,NC,NH,NY,ME,VAHeptachlor [2C]

CT,NC,NH,NY,ME,VAHeptachlor Epoxide

CT,NC,NH,NY,ME,VAHeptachlor Epoxide [2C]

NCHexachlorobenzene

NCHexachlorobenzene [2C]

CT,NC,NH,NY,ME,VAMethoxychlor

CT,NC,NH,NY,ME,VAMethoxychlor [2C]

CT,NC,NH,NY,ME,VAToxaphene

CT,NC,NH,NY,ME,VAToxaphene [2C]

SW-846 8081B in Water

CT,NC,NH,NY,ME,VAAldrin

CT,NC,NH,NY,ME,VAAldrin [2C]

CT,NC,NH,NY,ME,VAalpha-BHC

CT,NC,NH,NY,ME,VAalpha-BHC [2C]

CT,NC,NH,NY,ME,VAbeta-BHC

CT,NC,NH,NY,ME,VAbeta-BHC [2C]

CT,NC,NH,NY,ME,VAdelta-BHC

CT,NC,NH,NY,ME,VAdelta-BHC [2C]

CT,NC,NH,NY,ME,VAgamma-BHC (Lindane)

CT,NC,NH,NY,ME,VAgamma-BHC (Lindane) [2C]

CT,NC,NH,NY,ME,VAChlordane

CT,NC,NH,NY,ME,VAChlordane [2C]

CT,NC,NH,NY,ME,VA4,4'-DDD

CT,NC,NH,NY,ME,VA4,4'-DDD [2C]

CT,NC,NH,NY,ME,VA4,4'-DDE

CT,NC,NH,NY,ME,VA4,4'-DDE [2C]
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

CertificationsAnalyte

CERTIFICATIONS

Certified Analyses included in this Report

SW-846 8081B in Water

CT,NC,NH,NY,ME,VA4,4'-DDT

CT,NC,NH,NY,ME,VA4,4'-DDT [2C]

CT,NC,NH,NY,ME,VADieldrin

CT,NC,NH,NY,ME,VADieldrin [2C]

CT,NC,NH,NY,ME,VAEndosulfan I

CT,NC,NH,NY,ME,VAEndosulfan I [2C]

CT,NC,NH,NY,ME,VAEndosulfan II

CT,NC,NH,NY,ME,VAEndosulfan II [2C]

CT,NC,NH,NY,ME,VAEndosulfan Sulfate

CT,NC,NH,NY,ME,VAEndosulfan Sulfate [2C]

CT,NC,NH,NY,ME,VAEndrin

CT,NC,NH,NY,ME,VAEndrin [2C]

NCEndrin Ketone

NCEndrin Ketone [2C]

CT,NC,NH,NY,ME,VAHeptachlor

CT,NC,NH,NY,ME,VAHeptachlor [2C]

CT,NC,NH,NY,ME,VAHeptachlor Epoxide

CT,NC,NH,NY,ME,VAHeptachlor Epoxide [2C]

NCHexachlorobenzene

NCHexachlorobenzene [2C]

CT,NC,NH,NY,ME,VAMethoxychlor

CT,NC,NH,NY,ME,VAMethoxychlor [2C]

CT,NC,NH,NY,ME,VAToxaphene

CT,NC,NH,NY,ME,VAToxaphene [2C]

SW-846 8082A in Soil

CT,NH,NY,ME,NC,VA,PAAroclor-1016

CT,NH,NY,ME,NC,VA,PAAroclor-1016 [2C]

CT,NH,NY,ME,NC,VA,PAAroclor-1221

CT,NH,NY,ME,NC,VA,PAAroclor-1221 [2C]

CT,NH,NY,ME,NC,VA,PAAroclor-1232

CT,NH,NY,ME,NC,VA,PAAroclor-1232 [2C]

CT,NH,NY,ME,NC,VA,PAAroclor-1242

CT,NH,NY,ME,NC,VA,PAAroclor-1242 [2C]

CT,NH,NY,ME,NC,VA,PAAroclor-1248

CT,NH,NY,ME,NC,VA,PAAroclor-1248 [2C]

CT,NH,NY,ME,NC,VA,PAAroclor-1254

CT,NH,NY,ME,NC,VA,PAAroclor-1254 [2C]

CT,NH,NY,ME,NC,VA,PAAroclor-1260

CT,NH,NY,ME,NC,VA,PAAroclor-1260 [2C]

NY,NC,VA,PAAroclor-1262

NY,NC,VA,PAAroclor-1262 [2C]

NY,NC,VA,PAAroclor-1268

NY,NC,VA,PAAroclor-1268 [2C]

SW-846 8151A in Soil

NY,ME,NC,NH,VA,CT2,4-D

NY,ME,NC,NH,VA,CT2,4-DB
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

CertificationsAnalyte

CERTIFICATIONS

Certified Analyses included in this Report

SW-846 8151A in Soil

NY,ME,NC,NH,VA,CT2,4,5-TP (Silvex)

NY,ME,NC,NH,VA,CT2,4,5-T

NY,ME,NC,NH,VA,CTDalapon

NY,ME,NC,NH,VA,CTDicamba

NY,ME,NC,NH,VA,CTDichloroprop

NY,ME,NC,NH,VA,CTDinoseb

NY,ME,NC,NH,VA,CTMCPA

NY,ME,NC,NH,VA,CTMCPP

SW-846 8260D in Soil

CT,NH,NY,MEAcetone

CT,NH,NY,MEBenzene

NH,NY,MEBromobenzene

NH,NY,MEBromochloromethane

CT,NH,NY,MEBromodichloromethane

CT,NH,NY,MEBromoform

CT,NH,NY,MEBromomethane

CT,NH,NY,ME2-Butanone (MEK)

CT,NH,NY,MEn-Butylbenzene

CT,NH,NY,MEsec-Butylbenzene

CT,NH,NY,MEtert-Butylbenzene

CT,NH,NY,MECarbon Disulfide

CT,NH,NY,MECarbon Tetrachloride

CT,NH,NY,MEChlorobenzene

CT,NH,NY,MEChlorodibromomethane

CT,NH,NY,MEChloroethane

CT,NH,NY,MEChloroform

CT,NH,NY,MEChloromethane

CT,NH,NY,ME2-Chlorotoluene

CT,NH,NY,ME4-Chlorotoluene

NY1,2-Dibromo-3-chloropropane (DBCP)

NY1,2-Dibromoethane (EDB)

NH,NY,MEDibromomethane

CT,NH,NY,ME1,2-Dichlorobenzene

CT,NH,NY,ME1,3-Dichlorobenzene

CT,NH,NY,ME1,4-Dichlorobenzene

NY,MEDichlorodifluoromethane (Freon 12)

CT,NH,NY,ME1,1-Dichloroethane

CT,NH,NY,ME1,2-Dichloroethane

CT,NH,NY,ME1,1-Dichloroethylene

CT,NH,NY,MEcis-1,2-Dichloroethylene

CT,NH,NY,MEtrans-1,2-Dichloroethylene

CT,NH,NY,ME1,2-Dichloropropane

NH,NY,ME1,3-Dichloropropane

NH,NY,ME2,2-Dichloropropane

NH,NY,ME1,1-Dichloropropene

CT,NH,NY,MEcis-1,3-Dichloropropene
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

CertificationsAnalyte

CERTIFICATIONS

Certified Analyses included in this Report

SW-846 8260D in Soil

CT,NH,NY,MEtrans-1,3-Dichloropropene

NY1,4-Dioxane

CT,NH,NY,MEEthylbenzene

NH,NY,MEHexachlorobutadiene

CT,NH,NY,ME2-Hexanone (MBK)

CT,NH,NY,MEIsopropylbenzene (Cumene)

NH,NYp-Isopropyltoluene (p-Cymene)

NH,NYMethyl tert-Butyl Ether (MTBE)

CT,NH,NY,MEMethylene Chloride

CT,NH,NY4-Methyl-2-pentanone (MIBK)

NH,NY,MENaphthalene

NH,NYn-Propylbenzene

CT,NH,NY,MEStyrene

CT,NH,NY,ME1,1,1,2-Tetrachloroethane

CT,NH,NY,ME1,1,2,2-Tetrachloroethane

CT,NH,NY,METetrachloroethylene

CT,NH,NY,METoluene

NY1,2,3-Trichlorobenzene

NH,NY,ME1,2,4-Trichlorobenzene

CT,NH,NY,ME1,1,1-Trichloroethane

CT,NH,NY,ME1,1,2-Trichloroethane

CT,NH,NY,METrichloroethylene

CT,NH,NY,METrichlorofluoromethane (Freon 11)

NH,NY,ME1,2,3-Trichloropropane

CT,NH,NY,ME1,2,4-Trimethylbenzene

CT,NH,NY,ME1,3,5-Trimethylbenzene

CT,NH,NY,MEVinyl Chloride

CT,NH,NY,MEm+p Xylene

CT,NH,NY,MEo-Xylene

SW-846 8270E in Soil

CT,NY,NHAcenaphthene

CT,NY,NHAcenaphthylene

NY,NHAcetophenone

NY,NHAniline

CT,NY,NHAnthracene

CT,NY,NHBenzo(a)anthracene

CT,NY,NHBenzo(a)pyrene

CT,NY,NHBenzo(b)fluoranthene

CT,NY,NHBenzo(g,h,i)perylene

CT,NY,NHBenzo(k)fluoranthene

CT,NY,NHBis(2-chloroethoxy)methane

CT,NY,NHBis(2-chloroethyl)ether

CT,NY,NHBis(2-chloroisopropyl)ether

CT,NY,NHBis(2-Ethylhexyl)phthalate

CT,NY,NH4-Bromophenylphenylether

CT,NY,NHButylbenzylphthalate
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

CertificationsAnalyte

CERTIFICATIONS

Certified Analyses included in this Report

SW-846 8270E in Soil

CT,NY,NH4-Chloroaniline

CT,NY,NH2-Chloronaphthalene

CT,NY,NH2-Chlorophenol

CT,NY,NHChrysene

CT,NY,NHDibenz(a,h)anthracene

CT,NY,NHDibenzofuran

CT,NY,NHDi-n-butylphthalate

NY,NH1,2-Dichlorobenzene

NY,NH1,3-Dichlorobenzene

NY,NH1,4-Dichlorobenzene

CT,NY,NH3,3-Dichlorobenzidine

CT,NY,NH2,4-Dichlorophenol

CT,NY,NHDiethylphthalate

CT,NY,NH2,4-Dimethylphenol

CT,NY,NHDimethylphthalate

CT,NY,NH2,4-Dinitrophenol

CT,NY,NH2,4-Dinitrotoluene

CT,NY,NH2,6-Dinitrotoluene

CT,NY,NHDi-n-octylphthalate

NY,NH1,2-Diphenylhydrazine/Azobenzene

CT,NY,NHFluoranthene

NY,NHFluorene

CT,NY,NHHexachlorobenzene

CT,NY,NHHexachlorobutadiene

CT,NY,NHHexachloroethane

CT,NY,NHIndeno(1,2,3-cd)pyrene

CT,NY,NHIsophorone

CT,NY,NH2-Methylnaphthalene

CT,NY,NH2-Methylphenol

CT,NY,NH3/4-Methylphenol

CT,NY,NHNaphthalene

CT,NY,NHNitrobenzene

CT,NY,NH2-Nitrophenol

CT,NY,NH4-Nitrophenol

CT,NY,NHPentachlorophenol

CT,NY,NHPhenanthrene

CT,NY,NHPhenol

CT,NY,NHPyrene

CT,NY,NH1,2,4-Trichlorobenzene

CT,NY,NH2,4,5-Trichlorophenol

CT,NY,NH2,4,6-Trichlorophenol

SW-846 8270E in Water

CT,NY,NHAcenaphthene

CT,NY,NHAcenaphthylene

NYAcetophenone

CT,NYAniline
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

CertificationsAnalyte

CERTIFICATIONS

Certified Analyses included in this Report

SW-846 8270E in Water

CT,NY,NHAnthracene

CT,NY,NHBenzo(a)anthracene

CT,NY,NHBenzo(a)pyrene

CT,NY,NHBenzo(b)fluoranthene

CT,NY,NHBenzo(g,h,i)perylene

CT,NY,NHBenzo(k)fluoranthene

CT,NY,NHBis(2-chloroethoxy)methane

CT,NY,NHBis(2-chloroethyl)ether

CT,NY,NHBis(2-chloroisopropyl)ether

CT,NY,NHBis(2-Ethylhexyl)phthalate

CT,NY,NH4-Bromophenylphenylether

CT,NY,NHButylbenzylphthalate

CT,NY,NH4-Chloroaniline

CT,NY,NH2-Chloronaphthalene

CT,NY,NH2-Chlorophenol

CT,NY,NHChrysene

CT,NY,NHDibenz(a,h)anthracene

CT,NY,NHDibenzofuran

CT,NY,NHDi-n-butylphthalate

CT,NY,NH1,2-Dichlorobenzene

CT,NY,NH1,3-Dichlorobenzene

CT,NY,NH1,4-Dichlorobenzene

CT,NY,NH3,3-Dichlorobenzidine

CT,NY,NH2,4-Dichlorophenol

CT,NY,NHDiethylphthalate

CT,NY,NH2,4-Dimethylphenol

CT,NY,NHDimethylphthalate

CT,NY,NH2,4-Dinitrophenol

CT,NY,NH2,4-Dinitrotoluene

CT,NY,NH2,6-Dinitrotoluene

CT,NY,NHDi-n-octylphthalate

NY1,2-Diphenylhydrazine/Azobenzene

CT,NY,NHFluoranthene

NY,NHFluorene

CT,NY,NHHexachlorobenzene

CT,NY,NHHexachlorobutadiene

CT,NY,NHHexachloroethane

CT,NY,NHIndeno(1,2,3-cd)pyrene

CT,NY,NHIsophorone

CT,NY,NH2-Methylnaphthalene

CT,NY,NH2-Methylphenol

CT,NY,NH3/4-Methylphenol

CT,NY,NHNaphthalene

CT,NY,NHNitrobenzene

CT,NY,NH2-Nitrophenol

CT,NY,NH4-Nitrophenol

CT,NY,NHPentachlorophenol
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

CertificationsAnalyte

CERTIFICATIONS

Certified Analyses included in this Report

SW-846 8270E in Water

CT,NY,NHPhenanthrene

CT,NY,NHPhenol

CT,NY,NHPyrene

CT,NY,NH1,2,4-Trichlorobenzene

CT,NY,NH2,4,5-Trichlorophenol

CT,NY,NH2,4,6-Trichlorophenol

Con-Test, a Pace Environmental Laboratory, operates under the following certifications and accreditations:

Code Description Number Expires

100033AIHA-LAP, LLC - ISO 17025:2017AIHA 03/1/2024

PH-0821Connecticut Department of Public HealthCT 12/31/2024

10899 NELAPNew York State Department of HealthNY 04/1/2023

2516 NELAPNew Hampshire Environmental LabNH 02/5/2024

LAO00373Rhode Island Department of HealthRI 12/30/2023

652North Carolina Div. of Water QualityNC 12/31/2023

MA00100State of MaineME 06/9/2023

460217Commonwealth of VirginiaVA 12/14/2023

68-05812Commonwealth of Pennsylvania DEPPA 06/30/2023
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per client do not run pest on sample 04. JLH 2/20/23
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CN43927 - CN43929

Thursday, February 23, 2023

Sample ID#s:

Attn: Kaitlyn Feliciano
Con-Test
39 Spruce Street
East Longmeadow, MA 01028

SDG ID: GCN43927
Project ID: 23B1554

Sincerely yours,

Laboratory Director

Phyllis Shiller

If you are the client above and have any questions concerning this testing, please do 
not hesitate to contact Phoenix Client Services at ext.200.  The contents of this report 
cannot be discussed with anyone other than the client listed above without their 
written consent.

NELAC - #NY11301
CT Lab Registration #PH-0618
MA Lab Registration #M-CT007
ME Lab Registration #CT-007
NH Lab Registration #213693-A,B

NJ Lab Registration #CT-003
NY Lab Registration #11301
PA Lab Registration #68-03530
RI Lab Registration #63
VT Lab Registration #VT11301

This laboratory is in compliance with the NELAC requirements of procedures used 
except where indicated.

This report contains results for the parameters tested, under the sampling conditions 
described on the Chain Of Custody, as received by the laboratory.  This report is 
incomplete unless all pages indicated in the pagination at the bottom of the page are 
included.

A scanned version of the COC form accompanies the analytical report and is an exact 
duplicate of the original.

All soils, solids and sludges are reported on a dry weight basis unless otherwise noted 
in the sample comments.

587 East Middle Turnpike, P.O. Box 370, Manchester, CT 06040
Telephone (860) 645-1102   Fax (860) 645-0823

Page 1 of 14
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SDG Comments
February 23, 2023

587 East Middle Turnpike, P.O.Box 370, Manchester, CT 06045
              Tel. (860) 645-1102            Fax (860) 645-0823

Environmental Laboratories, Inc.

SDG I.D.: GCN43927

Phoenix reporting levels may exceed those referenced in the CAM protocol.  Please refer to criteria sheet 
for comparisons to requested MCP standards.

Page 2 of 14
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Sample Id Cross Reference
February 23, 2023

587 East Middle Turnpike, P.O.Box 370, Manchester, CT 06045
              Tel. (860) 645-1102            Fax (860) 645-0823

Environmental Laboratories, Inc.

SDG I.D.: GCN43927

Client Id Lab Id Matrix

Project ID: 23B1554

23B1554-01 CN43927 SOIL
23B1554-03 CN43928 SOIL
23B1554-05 CN43929 SOIL

Page 3 of 14

La
st

 M
od

ifi
ed

: 0
2/

28
/2

02
4 

at
 1

0:
41

A
M

 E
S

T



Sample Information Custody Information

Matrix:

Location Code:

Rush Request:

P.O.#:

Collected by:
Received by:

Analyzed by:

SOIL

CON-TEST

5 Day

02/13/23

SW

see "By" below

Laboratory Data

23B1554-01

Phoenix ID: CN43927

02/16/23

15:00

10:30

Parameter Result
RL/
PQL Units Date/Time By Reference

FOR: Attn: Kaitlyn Feliciano
Con-Test
39 Spruce Street
East Longmeadow, MA 01028

Analysis Report
February 23, 2023

Date Time

SDG ID: GCN43927

Client ID:
Project ID: 23B1554

Dilution

587 East Middle Turnpike, P.O.Box 370, Manchester, CT 06045
              Tel. (860) 645-1102            Fax (860) 645-0823

Environmental Laboratories, Inc.

91Percent Solid 02/16/23 AL SW846-%Solid%

CompletedSoil Extraction for Herbicide 02/20/23 J/D SW3546

Chlorinated Herbicides
ND2,4,5-T 0.027 02/22/23 JRB SW8151Amg/kg 2

ND2,4,5-TP (Silvex) 0.027 02/22/23 JRB SW8151Amg/kg 2

ND2,4-D 0.054 02/22/23 JRB SW8151Amg/kg 2

ND2,4-DB 0.027 02/22/23 JRB SW8151Amg/kg 2

NDDalapon 0.027 02/22/23 JRB SW8151Amg/kg 2

NDDicamba 0.027 02/22/23 JRB SW8151Amg/kg 2

NDDichloroprop 0.041 02/22/23 JRB SW8151Amg/kg 2

NDDinoseb 0.027 02/22/23 JRB SW8151Amg/kg 2

NDMCPA 3.3 02/22/23 JRB SW8151Amg/kg 2

NDMCPP 3.3 02/22/23 JRB SW8151Amg/kg 2

QA/QC Surrogates
113% DCAA 02/22/23 JRB 30 - 150 %% 2

95% DCAA (Confirmation) 02/22/23 JRB 30 - 150 %% 2

Ver 1
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23B1554-01
Phoenix I.D.: CN43927

Client ID:
23B1554Project ID:

Parameter Result
RL/
PQL Units Date/Time ByDilution Reference

Comments:

All soils, solids and sludges are reported on a dry weight basis unless otherwise noted in the sample comments.

Phyllis Shiller, Laboratory Director

February 23, 2023

Massachusetts does not offer certification for Soil/Solid matrices.

If you are the client above and have any questions concerning this testing, please do not hesitate to contact Phoenix Client Services at ext.200.  
The contents of this report cannot be discussed with anyone other than the client listed above without their written consent.

Reviewed and Released by: Ethan Lee, Project Manager

RL/PQL=Reporting/Practical Quantitation Level  ND=Not Detected   BRL=Below Reporting Level
QA/QC Surrogates: Surrogates are compounds (preceeded with a %) added by the lab to determine analysis efficiency.  Surrogate 
results(%) listed in the report are not "detected" compounds.

Ver 1
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Sample Information Custody Information

Matrix:

Location Code:

Rush Request:

P.O.#:

Collected by:
Received by:

Analyzed by:

SOIL

CON-TEST

5 Day

02/14/23

SW

see "By" below

Laboratory Data

23B1554-03

Phoenix ID: CN43928

02/16/23

11:55

10:30

Parameter Result
RL/
PQL Units Date/Time By Reference

FOR: Attn: Kaitlyn Feliciano
Con-Test
39 Spruce Street
East Longmeadow, MA 01028

Analysis Report
February 23, 2023

Date Time

SDG ID: GCN43927

Client ID:
Project ID: 23B1554

Dilution

587 East Middle Turnpike, P.O.Box 370, Manchester, CT 06045
              Tel. (860) 645-1102            Fax (860) 645-0823

Environmental Laboratories, Inc.

97Percent Solid 02/16/23 AL SW846-%Solid%

CompletedSoil Extraction for Herbicide 02/20/23 J/D SW3546

Chlorinated Herbicides
ND2,4,5-T 0.026 02/22/23 JRB SW8151Amg/kg 2

ND2,4,5-TP (Silvex) 0.026 02/22/23 JRB SW8151Amg/kg 2

ND2,4-D 0.051 02/22/23 JRB SW8151Amg/kg 2

ND2,4-DB 0.026 02/22/23 JRB SW8151Amg/kg 2

NDDalapon 0.026 02/22/23 JRB SW8151Amg/kg 2

NDDicamba 0.026 02/22/23 JRB SW8151Amg/kg 2

NDDichloroprop 0.038 02/22/23 JRB SW8151Amg/kg 2

NDDinoseb 0.026 02/22/23 JRB SW8151Amg/kg 2

NDMCPA 3.1 02/22/23 JRB SW8151Amg/kg 2

NDMCPP 3.1 02/22/23 JRB SW8151Amg/kg 2

QA/QC Surrogates
129% DCAA 02/22/23 JRB 30 - 150 %% 2

105% DCAA (Confirmation) 02/22/23 JRB 30 - 150 %% 2

Ver 1
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23B1554-03
Phoenix I.D.: CN43928

Client ID:
23B1554Project ID:

Parameter Result
RL/
PQL Units Date/Time ByDilution Reference

Comments:

All soils, solids and sludges are reported on a dry weight basis unless otherwise noted in the sample comments.

Phyllis Shiller, Laboratory Director

February 23, 2023

Massachusetts does not offer certification for Soil/Solid matrices.

If you are the client above and have any questions concerning this testing, please do not hesitate to contact Phoenix Client Services at ext.200.  
The contents of this report cannot be discussed with anyone other than the client listed above without their written consent.

Reviewed and Released by: Ethan Lee, Project Manager

RL/PQL=Reporting/Practical Quantitation Level  ND=Not Detected   BRL=Below Reporting Level
QA/QC Surrogates: Surrogates are compounds (preceeded with a %) added by the lab to determine analysis efficiency.  Surrogate 
results(%) listed in the report are not "detected" compounds.

Ver 1
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Sample Information Custody Information

Matrix:

Location Code:

Rush Request:

P.O.#:

Collected by:
Received by:

Analyzed by:

SOIL

CON-TEST

5 Day

02/14/23

SW

see "By" below

Laboratory Data

23B1554-05

Phoenix ID: CN43929

02/16/23

9:30

10:30

Parameter Result
RL/
PQL Units Date/Time By Reference

FOR: Attn: Kaitlyn Feliciano
Con-Test
39 Spruce Street
East Longmeadow, MA 01028

Analysis Report
February 23, 2023

Date Time

SDG ID: GCN43927

Client ID:
Project ID: 23B1554

Dilution

587 East Middle Turnpike, P.O.Box 370, Manchester, CT 06045
              Tel. (860) 645-1102            Fax (860) 645-0823

Environmental Laboratories, Inc.

88Percent Solid 02/16/23 AL SW846-%Solid%

CompletedSoil Extraction for Herbicide 02/20/23 J/D SW3546

Chlorinated Herbicides
ND2,4,5-T 0.028 02/22/23 JRB SW8151Amg/kg 2

ND2,4,5-TP (Silvex) 0.028 02/22/23 JRB SW8151Amg/kg 2

ND2,4-D 0.057 02/22/23 JRB SW8151Amg/kg 2

ND2,4-DB 0.028 02/22/23 JRB SW8151Amg/kg 2

NDDalapon 0.028 02/22/23 JRB SW8151Amg/kg 2

NDDicamba 0.028 02/22/23 JRB SW8151Amg/kg 2

NDDichloroprop 0.042 02/22/23 JRB SW8151Amg/kg 2

NDDinoseb 0.028 02/22/23 JRB SW8151Amg/kg 2

NDMCPA 3.1 02/22/23 JRB SW8151Amg/kg 2

NDMCPP 3.1 02/22/23 JRB SW8151Amg/kg 2

QA/QC Surrogates
113% DCAA 02/22/23 JRB 30 - 150 %% 2

99% DCAA (Confirmation) 02/22/23 JRB 30 - 150 %% 2

Ver 1
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23B1554-05
Phoenix I.D.: CN43929

Client ID:
23B1554Project ID:

Parameter Result
RL/
PQL Units Date/Time ByDilution Reference

Comments:

All soils, solids and sludges are reported on a dry weight basis unless otherwise noted in the sample comments.

Phyllis Shiller, Laboratory Director

February 23, 2023

Massachusetts does not offer certification for Soil/Solid matrices.

If you are the client above and have any questions concerning this testing, please do not hesitate to contact Phoenix Client Services at ext.200.  
The contents of this report cannot be discussed with anyone other than the client listed above without their written consent.

Reviewed and Released by: Ethan Lee, Project Manager

RL/PQL=Reporting/Practical Quantitation Level  ND=Not Detected   BRL=Below Reporting Level
QA/QC Surrogates: Surrogates are compounds (preceeded with a %) added by the lab to determine analysis efficiency.  Surrogate 
results(%) listed in the report are not "detected" compounds.

Ver 1
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QA/QC Data

Parameter
            Blk
Blank   RL

MS
%

MSD
%

MS
RPD

QA/QC Report
February 23, 2023

587 East Middle Turnpike, P.O.Box 370, Manchester, CT 06045
              Tel. (860) 645-1102            Fax (860) 645-0823

Environmental Laboratories, Inc.

SDG I.D.: GCN43927

LCS
%

LCSD
%

LCS
RPD

%
Rec

Limits

%
RPD
Limits

QA/QC Batch 665033 (ug/Kg), QC Sample No: CN40796 10X (CN43927, CN43928, CN43929)

Chlorinated Herbicides - Soil
2,4,5-T 54 67ND 21.568 70 2.9 40 - 140 30130

2,4,5-TP (Silvex) 67 79ND 16.475 82 8.9 40 - 140 30130

2,4-D 60 72ND 18.261 74 19.3 40 - 140 30250

2,4-DB 62 69ND 10.765 71 8.8 40 - 140 302500

Dalapon 40 55ND 31.672 54 28.6 r40 - 140 30130

Dicamba 70 84ND 18.299 87 12.9 40 - 140 30130

Dichloroprop 70 79ND 12.179 83 4.9 40 - 140 30130

Dinoseb 65 71ND 8.881 81 0.0 10 - 110 20130

MCPA 62 65ND 4.767 73 8.6 40 - 140 3038000

MCPP 65 78ND 18.2114 84 30.3 40 - 140 3038000

% DCAA (Surrogate Rec) 79 87102 9.697 94 3.1 30 - 150 30%

% DCAA (Surrogate Rec) (Confirm 85 9890 14.281 109 29.5 30 - 150 30%

MCP 8151 additional criteria: 10% of compounds can be outside of acceptance criteria as long as recovery is at least 10%.

Comment:

r = This parameter is outside laboratory RPD specified recovery limits.

MS - Matrix Spike
Phyllis Shiller, Laboratory Director

If there are any questions regarding this data, please call Phoenix Client Services at extension 200.

February 23, 2023
MS Dup - Matrix Spike Duplicate

RPD - Relative Percent Difference
LCS - Laboratory Control Sample
LCSD - Laboratory Control Sample Duplicate

NC - No Criteria
Intf - Interference

Page 10 of 14

La
st

 M
od

ifi
ed

: 0
2/

28
/2

02
4 

at
 1

0:
41

A
M

 E
S

T



Sample Criteria Exceedances ReportThursday, February 23, 2023

Acode Phoenix Analyte CriteriaResult RLSampNo
Analysis

UnitsCriteria

GCN43927 - CON-TEST
Criteria: MA: CAM

RL
Criteria

State: MA

#Type!*** No Data to Display ***

Phoenix Laboratories does not assume responsibility for the data contained in this exceedance report.  It is provided as an additional tool to identify requested criteria exceedences.  All efforts are 
made to ensure the accuracy of the data (obtained from appropriate agencies).  A lack of exceedence information does not necessarily suggest conformance to the criteria.  It is ultimately the site 
professional's responsibility to determine appropriate compliance.
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Project Location: 23B1554

Project #:Phoenix Environmental Laboratories, Inc.Laboratory Name:

This Form provides certifications for the following data set:  [list Laboratory Sample ID Number(s)]

MassDEP Analytical Protocol Certification Form

CN43927, CN43928, CN43929

RTN:

8330 Explosives
CAM VIII A

Ethan Lee

Yes
Were all samples received in a condition consistent with those described on the 
Chain-of-Custody, properly preserved (including temperature*) in the field or 
laboratory, and prepared/analyzed with method holding times? (* see narrative)

Were the analytical method(s) and all associated QC requirements specified in the 
selected CAM protocol(s) followed?

No

Project Manager

Were all required corrective actions and analytical response actions specified in the 
selected CAM protocol(s) implemented for all identified performance standard non-
conformances?

a. VPH, EPH, and APH Methods only:  Was each method conducted without 
significant modification(s)?  (refer to the individual method(s) for a list of significant 
modifications).
b.  APH and TO-15 methods only: Was the complete analyte list reported for each 
method?

Were all applicable CAM protocol QC and performance standard non-
conformances identified and evaluated in a laboratory narrative (including all "No" 
responses to Questions A through E)?

I, the undersigned, attest under the pains and penalties of perjury that, based upon my personal   inquiry of those 
responsible for obtaining the information, the material contained in this analytical  report is, to the best of my knowledge 
and belief, accurate and complete.

Yes No

A

B

C

E

F

Thursday, February 23, 2023Date:

8260 VOC
CAM II A

Matrices:

All negative responses must be addressed in an attached laboratory narrative.

Authorized 
Signature:

Affirmative responses to questions A through F are required for "Presumptive Certainty" status

Responses to questions G, H and I below is required for "Presumptive Certainty" status

Groundwater/Surface Water Soil/Sediment Drinking Water Other:

Yes No

Printed Name:

Position:

Air

7470/7471 Hg
CAM III B

MassDEP VPH
CAM IV A

8081 Pesticides
CAM V B

7196 Hex Cr
CAM VI B

MassDEP APH
CAM IX A

8270 SVOC
CAM II B

7010 Metals
CAM III C

MassDEP EPH
CAM IV B

8151 Herbicides
CAM V C

TO-15 VOC
CAM IX B

6010 Metals
CAM III A

6020 Metals
CAM III D

8082 PCB
CAM V A

6860 Perchlorate
CAM VIII B

9012 Total 
Cyanide/PAC
CAM V1 A

 CAM Protocol (check all that apply below)

Yes No

Yes No

Does the laboratory report comply with all the reporting requirements speified in 
CAM VII A, "Quality Assurance and Quality Control Guidelines for the Acquisition 
and Reporting of Analytical Data"?

D

Yes No

Yes No

G
Yes No

Were all QC performance standards specified in the CAM protocol(s) achieved?H Yes No

Were results reported for the complete analyte list specified in the selected CAM 
protocol(s)?

I
Yes No

Data User Note:  Data that achieve "Presumptive Certainty" status may not necessarily meet the data usability and 
representativeness requirements described in 310 CMR 40.  1056(2)(k) and WSC-07-350

 

Were the reporting limits at or below all CAM reporting limits specified in the 
selected CAM protocol(s)?
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MCP Certification Report
February 23, 2023

587 East Middle Turnpike, P.O.Box 370, Manchester, CT 06045
              Tel. (860) 645-1102            Fax (860) 645-0823

Environmental Laboratories, Inc.

SDG I.D.: GCN43927

Herbicide Narration
Were all QA/QC performance criteria specified in the MADEP document CAM achieved?  Yes.

Instrument:

CN43927 (2X), CN43928 (2X), CN43929 (2X)

AU-ECD12 02/22/23-1 Jeff Bucko, Chemist 02/22/23

The initial calibration (HRB208AI) RSD for the compound list was less than 20% except for the following compounds: None.
The initial calibration (HRB208BI) RSD for the compound list was less than 20% except for the following compounds: None.
The continuing calibration %D for the compound list was less than 15% except for the following compounds:
Samples: CN43927, CN43928, CN43929
  Preceding CC 222A003 - None.
  Succeeding CC 222A018 - 2,4-D (8) -19%L (15%), Dinoseb 52%H (15%)

QC (Batch Specific):

CN43927, CN43928, CN43929

Batch 665033  (CN40796)

All LCS recoveries were within 40 - 140 with the following exceptions: None.
All LCSD recoveries were within 40 - 140 with the following exceptions: None.
All LCS/LCSD RPDs were less than 30% with the following exceptions: None.
MCP 8151 additional criteria: 10% of compounds can be outside of acceptance criteria as long as recovery is at least 10%.

I attest under the pains and penalties of perjury that, based upon my inquiry of those individuals immediately responsible for 
obtaining the information,  the material contained in this report is, to the best of my knowledge and belief, accurate and complete.
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MADEP MCP Analytical Method Report Certification Form

Laboratory Name: Pace New England Project #:

Project Location:

This Form provides certifications for the following data set: [list Laboratory Sample ID Number(s)]

23B1554

23B1554-01 thru 23B1554-05

1515 Granville Rd., Westfield, MA.

Matrices:  

RTN:

Soil

CAM Protocol (check all that below)

8260 VOC  

CAM II A (X)

8151 Herbicides 

CAM V C (X)

8330 Explosives 

CAM VIII A ( )

6010 Metals  

CAM III A  (X)

7470/7471 Hg  

CAM IIIB  (X)

8270 SVOC 

CAM II B  (X)

8081 Pesticides 

CAM V B (X)

MassDEP VPH 

(GC/PID/FID) 

CAM IV A ( )

6020 Metals   

CAM III D ( )

9014 Total 

Cyanide/PAC 

CAM VI A ( )

8082 PCB   

CAM V A (X)

6860 

Perchlorate 

CAM VIII B ( )

MassDEP EPH  

CAM IV B ( )

7010 Metals  

CAM III C  ( )

7196 Hex Cr   

CAM VI B ( )

MassDEP APH 

CAM IX A ( )

TO-15 VOC 

CAM IX B ( )

MassDEP VPH

(GC/MS)

CAM IV C ( )

Affirmative response to Questions A throughF is required for �Presumptive Certainty� status 

 ü

A
Yes No¹

Were all samples received in a condition consistent with those described on the Chain-of-Custody, 

properly preserved (including temperature) in the field or laboratory, and prepared/analyzed within 

method holding times?

ü  

B
Yes No¹

Were the analytical method(s) and all associated QC requirements specificed in the selected CAM 

protocol(s) followed?

ü  

C
Yes No¹

Were all required corrective actions and analytical response actions specified in the selected CAM 

protocol(s) implemented for all identified performance standard non-conformances?

ü  

D
Yes No¹

Does the laboratory report comply with all the reporting requirements specified in CAM VII A, 

Quality Assurance and Quality Control Guidlines for the Acquisition and Reporting of Analytical 

Data?

  

E a
Yes No¹

VPH, EPH, and APH Methods only: Was each method conducted without significant 

modification(s)? (Refer to the individual method(s) for a list of significant modifications).

  

E b
Yes No¹

APH and TO-15 Methods only: Was the complete analyte list reported for each method?

ü  

F
Yes No¹

Were all applicable CAM protocol QC and performance standard non-conformances identified and 

evaluated in a laboratory narrative (including all No responses to Qestions A through E)?

G Were the reporting limits at or below all CAM reporting limits specified in the selected CAM 

protocol(s)?
ü Yes  No¹

A response to questions G, H and I below is required for �Presumptive Certainty� status 

Were all QC perfomance standards specified in the CAM protocol(s) achieved?  Yes ü No¹H

Data User Note: Data that achieve "Presumptive Certainty" status may not necessarily meet the data usability 

and representativeness requirements described in 310 CMR 40. 1056 (2)(k) and WSC-07-350.

ü  

I
Yes No¹

Were results reported for the complete analyte list specified in the selected CAM protocol(s)?

I, the undersigned, attest under the pains and penalties of perjury that, based upon my personal inquiry of 

those responsible for obtaining the information, the material contained in this analytical report is, to the best 

of my knowledge and belief, accurate and complete. 

¹All Negative responses must be addressed in an attached Environmental Laboratory case narrative.

Signature:

Printed Name:

Position:

Date:
03/10/23

Reporting Specialist

Meghan E. Kelley
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Appendix C: Pre-Demolition HBMA
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TECHNICAL MEMORANDUM Tighe&Bond 

 

SPRINGFIELD WATER AND SEWER COMMISSION – WEST 

PARISH PUMP STATION - PRE-DEMOLITION HBMA 

SERVICES 
 

TO: Matthew Hross, PE – Hazen and Sawyer 

FROM: Nathan Yergeau – Tighe & Bond 

COPY: Brian F. Day – Tighe & Bond and File 

DATE: 08/25/2023  

 

Tighe & Bond, Inc. (Tighe & Bond) was retained by Hazen and Sawyer (the “Client”) to 

complete a Pre-Demolition Hazardous Building Materials Assessment (HBMA) of various 
suspect building materials expected to be disturbed during the proposed demolition of Slow 

Sand Filters 7-10, 15-18, two Regulator Houses and associated Sand Bins at the Springfield 

Water and Sewer Commission (SWSC) West Parish Pump Station, located at 1515 Granville 
Road, Westfield, Massachusetts (the “Site”).  The Site is currently operational and consists of 

several buildings and structures for water treatment processes.  There are several other 

structures located on the Site that are not in this scope of this work.   

The Slow Sand Filters 7-10 and 15-18 within the scope of work are large underground 
concrete structures used as part of the water filtering process.  Seven of the eight sand filter 

spaces, which comprise both Regulator Houses, were operational at the time of our survey, 
therefore access was limited to only one of the sand filter spaces.  The two Regulator Houses 

consisted of the following: Large Regulator House (or Regulator House #1) – Two Story (plus 

basement), concrete structure, with flat roofs.  The Large Regulator House was constructed 
in 1924 and totals approximately 8,800 SF.  Small Regulator House (or Regulator House #2) 

– Single Story (plus basement), concrete structure with flat roofs.  The Small Regulator House 
was constructed in 1967 and totals approximately 2,500 SF.  The Sand Bins consist of six 40’ 

diameter open top concrete structures that store the sand used in the water filtering process.  
It is our understanding SWSC plans to demolish each of the buildings/structures listed above 

to accommodate construction of a new facility. As directed by the Client, our assessment 

included the interior and exterior of the existing buildings and structures.  

The Assessment included a visual observation and bulk sampling of suspect hazardous 

building materials (asbestos, PCBs, and paint applications), and a visual inventory of other 
hazardous/regulated wastes (i.e., mercury-containing equipment, PCB-containing equipment, 

universal wastes, etc.).  

Tighe & Bond’s assessment and report are subject to the HBMA Limitations provided as 

Appendix A.  The Assessment was performed on July 5, July 6, and August 4, 2023, by Tighe 
& Bond’s Massachusetts licensed asbestos inspectors, Nathan Yergeau, (#AI901135) and 

Benjamin Gormley (#AI901088).  Mr. Yergeau’s and Mr. Gormley’s inspector’s licenses and 

certifications are included as Appendix B of this report.  

La
st

 M
od

ifi
ed

: 0
2/

28
/2

02
4 

at
 1

0:
41

A
M

 E
S

T



TECHNICAL MEMORANDUM Tighe&Bond 

 -2- 

1 Hazardous Building Materials Assessment 

1.1 Asbestos-Containing Building Materials 
Prior to any type of building demolition, a thorough investigation is required to identify and 
quantify asbestos containing materials (ACM) which may be impacted by demolition or 

renovation activities.  The survey is required by the United States Environmental Protection 
Agency (EPA) National Emissions Standard for Hazardous Air Pollutants (NESHAP) regulations 

(Title 40 CFR, Part 61, Subpart M); Massachusetts Department of Environmental Protection 
(MassDEP) regulations (310 CMR 7.15); Massachusetts Department of Labor Standards 

(MassDLS) regulations, (453 CMR 6.00); as well as applicable portions of the Occupational 
Safety and Health Administration (OSHA) asbestos in construction regulations (CFR 

1926.1101). 

The asbestos assessment was limited to accessible interior and exterior areas of the building.  
The purpose of the survey was to determine the presence or absence of ACM within these 

areas which would be subject to abatement prior to demolition.   

Suspect materials were divided into "homogeneous materials", building materials which were 

determined by the inspector to be homogeneous based on their color, texture, and age.  Bulk 
samples of suspected ACM from each homogenous group of materials were collected in 

general accordance with standards described in the Environmental Protection Agency (EPA) 
Asbestos Hazard and Emergency Response Act (AHERA) Regulations for schools.  AHERA 

sampling protocols are recommended for use by MassDEP as they do not regulate bulk 

sampling standards.   

Bulk samples were collected and submitted to EMSL Analytical, Inc., (EMSL) of Meriden, 

Connecticut for analysis via Polarized Light Microscopy with Dispersion Staining (PLM/DS) in 
accordance with the EPA/600/R-93/116 Method.  EMSL is a Massachusetts licensed and 

American Industrial Hygiene Association (AIHA)-accredited asbestos laboratory.   

Material locations, sample numbers, quantities, and specific comments relative to our findings 

are presented in Appendix C.  The asbestos laboratory report is included in Appendix D. 

A total of 57 homogeneous areas were identified during the inspection and 121 samples of 

suspected ACM were collected.  The following materials were determined to be confirmed or 

assumed ACM: 

• Concrete seam waterproofing tar 

• Ceramic wall tile grout 
• Cementitious 2’x2’ ceiling tiles 

• Various roofing materials 
• Electrical wiring insulation (Assumed) 

• Electrical panel cement Boards (Assumed) 
• Fire door insulation (Assumed) Most doors were exterior doors that were still in 

use/operational.  Further inspection is recommended once the building is no longer 

occupied/in use. 

The MassDEP defines a material that contains greater than or equal to one percent (≥1%) 

asbestos, utilizing PLM/DS, as being an ACM.  Materials that are identified as "none detected" 
are specified as not containing asbestos.  Materials containing less than one percent (<1%) 

asbestos are regulated to a degree by OSHA related to work practices, worker exposure, and 
waste containerization, and in Massachusetts materials containing <1% asbestos are 
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TECHNICAL MEMORANDUM Tighe&Bond 

 -3- 

considered asbestos-containing waste material (ACWM) and must be packaged and disposed 

of as ACWM in accordance with 310 CMR 7.15. 

Suspect materials encountered during any demolition activities that are not identified in this 
report as being non-ACM should be assumed to be ACM until sample collection and laboratory 

analysis indicate otherwise. 

The known ACMs identified at the SWSC – West Parish Pump Station must be removed by a 

licensed asbestos abatement contractor, utilizing trained and licensed personnel prior to 
demolition or any activity that has the potential to disturb these materials.  Tighe & Bond 

recommends the creation of a project specific asbestos abatement scope of work or technical 
specification for the removal of any ACM.  The specification must be developed by a 

Massachusetts licensed asbestos project designer, and it should address such important 
issues as regulatory requirements, notification procedures, insurance considerations, air 

sampling needs and other pertinent information.  Abatement activities must be subject to a 

passing post abatement visual inspection by an asbestos monitoring firm preferably not 
affiliated with the abatement contractor.  The same firm shall also collect, analyze, and report 

the State required post abatement clearance air samples.  

1.2 RCRA 8 Metals Paint Sampling 
Tighe & Bond personnel assessed painted components likely subject to impact by demolition.  
Representative painted building components such as floors, walls, ceilings, piping, handrails, 

and siding were sampled. 

The purpose of paint sampling prior to demolition is to support OSHA required hazard 
communication, assess data to evaluate the appropriate level of worker personal protection 

equipment (PPE) needed, and to help identify paint disposal waste streams and disposal 

facility waste characterization requirements.  

Paint applications from representative components were assessed, sampled, and submitted 
to Phoenix for laboratory analysis to identify key Resource Conservation and Recovery Act 

(RCRA) metal constituents, otherwise known as RCRA 8 metals (arsenic, barium, cadmium, 

chromium, lead, mercury, selenium, and silver).   

Painted Building Materials Sampling Summary Tables are provided as Appendix E and contain 

a summary of results of the specified metals analyzed and detected.  The laboratory analytical 

report and chain-of-custody forms for paint sampling are presented in Appendix F.   

Results of RCRA 8 analysis reported detectable concentrations of arsenic, barium, cadmium, 
chromium, lead, and mercury.  In essence, various paint applications are classified as 

containing heavy metals which should be communicated to workers whose activities have 
potential to disturb the paint and may exceed the Permissible Exposure Limits (PEL) as 

established by OSHA. .Refer to Section 1.5 for further details regarding RCRA 8 Metal TCLP 

sampling results. 

It is anticipated that the painted metal components that contain elevated heavy metals but 

were reported (through testing) to be <50 PPM PCBs, will be recycled. If recycled, these 
painted components would be exempt from the RCRA disposal requirements.  IT is 

recommended that the recycling facility be notified to the presence of heavy metals in the 

paint/coatings in accordance with OSHA hazard communication. 

It is expected that any other waste generated, such as fugitive dust, paint chips, used paint 
removal media, used PPE, polyethylene sheeting, etc., will be collected and managed 
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separately from other waste as needed.  This includes TCLP sampling for waste 

characterization by the contractor as needed, for acceptance by the receiving facility.  This 

waste steam is expected to be limited in volume as the buildings/structures are to be 
demolished with methods that include heavy machinery and shearing equipment which 

minimize paint disturbance.  Lastly, while conducting demolition operations it is recommended 
that the contractor implement certain engineering controls to minimize dust migration and to 

protect the surrounding soils and ambient environment.  These, and all other 
recommendations are to be made part of the demolition project specifications for contractor 

bidding and use.   

1.3 Universal Waste and Other Regulated Building Waste 
Tighe & Bond performed a visual inspection of building materials that could contain hazardous 

components and have the potential for disturbance during the demolition project.   

Tighe & Bond identified fluorescent light tubes and associated light ballasts, fire extinguishers, 

emergency lights and exit signs, refrigeration units, oils associated with pumps and 
compressors, mercury switches, batteries, used lubricating and fuel oils, water treatment 

chemicals, and miscellaneous shop tools/chemicals.  The hazardous and universal waste 
identified herein shall be properly recycled or disposed of prior to demolition activities that 

would impact these materials.  A summary of those observed materials is presented in 

Appendix K.   

1.4 Polychlorinated Biphenyls (PCBs) in Building Materials 
PCBs in building materials have received extensive attention over recent years by 
environmental regulators, consultants, and contractors, and PCBs are increasingly being 

identified in buildings that may undergo demolition or renovation.  Buildings/structures that 
were constructed (or renovated) between the 1950s and the mid-1970s have a greater 

potential to contain PCBs in certain building materials. 

It is important to note that EPA regulations which govern the Toxic Substance Control Act 

(TSCA) requirements including PCBs and PCB Bulk Product Wastes require the proper disposal 
of PCB-containing building materials, however, there is no current regulatory requirement to 

sample for PCBs (local, state or federal) prior to demolition. 

Regardless of the regulatory sampling requirements, many waste/recycling receiving facilities 
may request PCB sampling to be performed.  If it is suspected that PCBs could be present, it 

is important to also mitigate potential human health and safety risk to abatement/demolition 
contractors and owners’ potential liability associated with the proper recycling/disposal of 

certain generated demolition waste materials. 

Tighe & Bond’s scope included assessment and sampling of suspect building materials (e.g., 

paints, caulks, and glazing) for the presence of PCBs to determine if concentrations exist and 

if so, their extent.   

During the assessment, bulk samples were collected for PCB analysis from suspect source 

materials including caulking applications from window and door systems, and paints from 
walls, floors, ceilings, piping, and exterior siding.  The samples were submitted to Phoenix 

Environmental Laboratories, Inc. (Phoenix), in Manchester, Connecticut, for analysis of PCBs 

utilizing the EPA 3540C Soxhlet Extraction and SW 846 8082 analytical method.  

Source material sampling involved removal of the suspect PCB source materials using hand 
tools.  Samples were submitted to Phoenix in bulk form for PCB analysis.  The sampling tools 

utilized were properly decontaminated prior to sample collection and following the collection 
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of each individual sample in accordance with EPA guidelines to prevent cross-contamination 

of samples.   

Presently, source materials containing PCBs at concentrations ≥50 parts per million (ppm) or 
the equivalent units of milligrams per kilogram (mg/Kg) are regulated by the EPA and 

characterized as PCB Bulk Product Waste. 

A total of 21 samples of suspect PCBs were collected.  Materials observed to be homogeneous 

throughout the Site (i.e., floor paint, wall paint, ceiling paint, pipe paint, siding paint, window 
caulks, and door caulks, etc.) were sampled in accordance with EPA regulations and analyzed 

for PCBs using Soxhlet extraction.   

EPA-Regulated PCB Bulk Product Waste with PCB concentrations ≥50 ppm were identified at 

the Site.  The following materials were either confirmed via laboratory analysis or assumed 

to be EPA-Regulated PCB Wastes: 

• Multiple Paints on Concrete/CMU Floors, Walls, and Ceilings 

• Multiple Paints on Metal Pipes, Handrails, and Trim 

• Multiple Caulks associated with Doors, Windows, Expansion Joints, Vents, and Sand 

Bins. 

PCB Bulk Product Waste must be segregated during the demolition process and disposed of 

at a facility permitted to accept PCB Bulk Product Waste.  This is based on the materials being 
an unauthorized use of PCBs in accordance with EPA Toxic Substances Control Act (TSCA) 

Title 40 CFR, Part 761 regulations.  

Removal should be performed by trained and experienced workers utilizing appropriate 

engineering controls and personal protection equipment.  Waste generated will require 

handling and disposal in accordance with EPA regulations (Title 40 CFR, Part 761) including 

the use of  waste manifests to accompany the waste.  

1.5 RCRA 8 Metal & PCB Waste Characterization 
Five composite samples consisting of painted concrete/CMU, painted wood, and unpainted 

concrete/CMU were collected and submitted to the laboratory for RCRA 8 Metals and PCB 
waste characterization to help assess the potential waste streams expected to be generated 

during demolition.  Samples collected were submitted to/analyzed by Phoenix for RCRA 8 

metals (arsenic, barium, cadmium, chromium, lead, mercury, selenium, and silver) and PCBs 
via TCLP using EPA Method SW-846 (Extraction Method 1311) for waste characterization 

purposes.   

The sample results were compared to the RCRA regulations for waste disposal and were 

determined to be non-hazardous waste for disposal purposes based on the analysis 

performed.  

Note: Painted items contaminated with PCBs (>50 PPM) must be disposed properly per EPA 

PCB regulations.  See PCB section and associated tables for PCB concentrations. 

Refer to Appendix I for a detailed list of TCLP parameters and comparison with EPA standards. 

Refer to Appendix J for the waste characterization laboratory results and chain-of-custody 

form. 

Limitations 
This report has been prepared on behalf of and for the exclusive use of the Client and is 

subject to and issued in accordance with the Agreement and the provisions thereof.  
Documents provided for this project shall not, in whole or in part, be disseminated or 
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conveyed to any other party, nor used by any other party without the prior written consent 

of Tighe & Bond. Reuse of documents by Client or others without Tighe & Bond’s written 

permission and mutual agreement shall be at the user's sole risk, without liability on Tighe & 
Bond’s part and Client agrees to indemnify and hold Tighe & Bond harmless from all claims, 

damages, and expenses, including attorney's fees, arising out of such unauthorized use or 

reuse. 

Tighe & Bond performed the HBMA in accordance with our Agreement (including any stated 
scope and schedule limitations) and used the degree of care and skill ordinarily exercised 

under similar circumstances by members of the profession practicing in the same or similar 
locality.  The HBMA may not identify all regulated building materials as our scope may be 

limited to certain locations within an identified structure(s). Tighe & Bond performed the HBMA 
using reasonable methods to access and identify the presence of suspect materials.  

Therefore, additional suspect materials may be enclosed/hidden in inaccessible areas, 

including within the interior of walls, beneath slabs, above fixed ceilings or otherwise not 
readily accessible.  Occupied buildings spaces, including the presence of tenant/building 

owner’s materials may have restricted our access or observations of suspect materials.  Tighe 
& Bond did not access or disassemble electrical/mechanical equipment.  If applicable and to 

the extent feasible, we recommend supplemental evaluations following full building vacancy.  
Unless otherwise noted, sampling of building materials for polychlorinated biphenyls (PCBs) 

was not performed and the evaluation of the potential presence of mold was not completed. 

If an Opinion of Probable Construction Costs (OPCC) is provided, Tighe & Bond has no control 

over the cost or availability of labor, equipment, or materials, or over market conditions or 

the contractor's method of pricing, and that the opinion of probable costs is made on the basis 
of Tighe & Bond’s professional judgment and experience is based on currently available 

information.  Tighe & Bond makes no guarantee nor warranty, expressed or implied, that the 

actual costs of the construction work will not vary from the OPCC. 

This report is not intended to be utilized as a bidding document or as a project specification 
document.  This report was prepared for use by the building owner and project team (i.e. 

architect, construction manager, general contractor, demolition contractor, abatement 
contractor) for locating identified hazardous regulated building materials within the contracted 

limits of the scope of services. 

Below are site specific areas and/or materials that were not accessible at the time of this 

assessment.  These items must be addressed/inspected prior to building demolition. 

• Sand Filters 7, 9, 10, 15, 16, 17, & 18 - These areas were all still operational and were 
inaccessible at the time of our survey. 

• Sand Filter 8 – Drainage pipes underneath sand filter media. 
• Electrical Wiring Insulation - Buildings were active, and utilities were  connected at the 

time of our survey. 
• Electrical Panels - Buildings were  active, and utilities were connected at the time of 

our survey. 

• Fire Door Insulation - Buildings were active.  Most doors were to the exterior and 

remain in use. 
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APPENDIX K: Hazardous Materials Inventory Table 
 
\\TIGHEBOND.COM\DATA\DATA\PROJECTS\S\S2057 SWSC\078 - PRE DEMO HBMA TEAMING WITH HAZEN 

SAWYER\HBMA SURVEY\REPORT\DRAFT_WEST PARISH SWSC_TECH MEMO_COMPLETEDQC.DOCX 
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Hazardous Building Material Assessment (HBMA) Limitations  

Hazardous Building Material Assessment 

(HBMA) Limitations 

This report has been prepared on behalf of and for the exclusive use of the Client and is 

subject to and issued in accordance with the Agreement and the provisions thereof.  

Documents provided on this project shall not, in whole or in part, be disseminated or conveyed 

to any other party, nor used by any other party without the prior written consent of Tighe & 

Bond. Reuse of documents by Client or others without Tighe & Bond’s written permission and 

mutual agreement shall be at the user's sole risk, without liability on Tighe & Bond’s part and 

Client agrees to indemnify and hold Tighe & Bond harmless from all claims, damages, and 

expenses, including attorney's fees, arising out of such unauthorized use or reuse. 

Tighe & Bond performed the HBMA in accordance with our Agreement (including any stated 

scope and schedule limitations) and used the degree of care and skill ordinarily exercised 

under similar circumstances by members of the profession practicing in the same or similar 

locality.  The HBMA may not identify all regulated building materials as our scope may be 

limited to certain locations within an identified structure(s).  Tighe & Bond performed the 

HBMA using reasonable methods to access and identify the presence of suspect materials.  

Therefore, additional suspect materials may be enclosed/hidden in inaccessible areas, 

including within the interior of walls, beneath slabs, above fixed ceilings or otherwise not 

readily accessible.  Occupied buildings spaces, including the presence of tenant/building 

owner’s materials may have restricted our access or observations of suspect materials.  Tighe 

& Bond did not access or disassemble electrical/mechanical equipment.  If applicable and to 

the extent feasible, we recommend supplemental evaluations following full building vacancy.  

Unless otherwise noted, sampling of building materials for polychlorinated biphenyls (PCBs) 

was not performed and the evaluation of the potential presence of mold was not completed. 

If an Opinion of Probable Construction Costs (OPCC) is provided, Tighe & Bond has no control 

over the cost or availability of labor, equipment or materials, or over market conditions or the 

contractor's method of pricing, and that the opinion of probable costs is made on the basis of 

Tighe & Bond’s professional judgment and experience is based on currently available 

information.  Tighe & Bond makes no guarantee nor warranty, expressed or implied, that the 

actual costs of the construction work will not vary from the OPCC. 

This report is not intended to be utilized as a bidding document or as a project specification 

document.  This report was prepared for use by the building owner and project team (i.e. 

architect, construction manager, general contractor, demolition contractor, abatement 

contractor) for locating identified hazardous regulated building materials within the contracted 

limits of the scope of services. 
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TABLE 1
Summary of Suspect Asbestos-Containing Materials Sampling
West Parish Pump Station - Springfield Water and Sewer Commission
Demolition Project
1515 Granville Road,
Westfield, MA 01085

Sample ID Material Description Color Homogeneous Material Location
Approximate 

Quantity
Asbestos Result Comments 

23-0706-PLM-NY-09, -10 Concrete Seam Tar Black
Small Regulator House - Stairwells to Sand 

Filters 15, 16, 17, & 18
20 SF 8% Chrysotile

Additional quantity assumed inside actual sand filters. 

Further inspection recommended, otherwise 

assumptions will be listed in the abatement schedule 

for abatement.

23-0706-PLM-NY-11, -12 Ceramic Wall Tile Grout White Small Regulator House - 1st Floor - 102 800 SF 10% Chrysotile

23-0706-PLM-NY-31, -32
Cementitious 2'x2' 

Ceiling Tile
Gray/White Small Regulator House - 1st Floor - 102 350 SF 15% Chrysotile

Mechanically fastened to grid system with fiberglass 

insulation and concrete ceiling above.

23-0706-PLM-NY-110, -111 Flashing Tar Black/Gray
Exterior - Large Regulator House - 

Overhang Roofs
15 SF 7% Chrysotile At intersection of clay roof tiles and stucco type siding.

23-0706-PLM-NY-112, -113, -114 Roof Membrane & Tar Black/Silver
Exterior - Large Regulator House - Roofs R-

1, R-2, & R-3
3,800 SF 2% Chrysotile Applied to concrete decking.

23-0706-PLM-NY-115, -116, -117 Flashing Tar Black
Exterior - Large Regulator House - Roofs R-

1, R-2, & R-3
600 SF 4% Chrysotile

Applied to parapet walls and around all roof 

penetrations.

-
Electrical Wiring 

Insulation
- Small Regulator House 375 LF Assumed

Building still active, unable to sample. Further 

inspection recommended, otherwise assumptions will 

be listed in the abatement schedule for abatement.

-
Electrical Wiring 

Insulation
- Large Regulator House 1,300 LF Assumed

Building still active, unable to sample. Further 

inspection recommended, otherwise assumptions will 

be listed in the abatement schedule for abatement.

-
Electrical Panel Cement 

Boards
- Small Regulator House 10 SF Assumed

Building still active, unable to sample. Further 

inspection recommended, otherwise assumptions will 

be listed in the abatement schedule for abatement.

-
Electrical Panel Cement 

Boards
- Large Regulator House 20 SF Assumed

Building still active, unable to sample. Further 

inspection recommended, otherwise assumptions will 

be listed in the abatement schedule for abatement.

- Fire Doors - Small Regulator House 15 EA Assumed

Building still active, unable to sample. Further 

inspection recommended, otherwise assumptions will 

be listed in the abatement schedule for abatement.

- Fire Doors - Large Regulator House 2 EA Assumed

Building still active, unable to sample. Further 

inspection recommended, otherwise assumptions will 

be listed in the abatement schedule for abatement.

23-0706-PLM-NY-13, -14
Ceramic Wall Tile 

Mortar/Glue
Gray Small Regulator House - 1st Floor - 102 800 SF <1% Chrysotile Applied to masonry wall.

23-0706-PLM-NY-01, -02 Pipe Gasket Black Small Regulator House - Basement & 1st Floor N/A None Detected Between flange plates of metal piping.

23-0706-PLM-NY-03, -04 Pipe Gasket Red Small Regulator House - Basement & 1st Floor N/A None Detected Between flange plates of metal piping.

EPA (>1%) & MASS DEP (>1%) Regulated Asbestos

Asbestos <1% / OSHA Regulated

Non-Asbestos Containing/Non-Regulated
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TABLE 1
Summary of Suspect Asbestos-Containing Materials Sampling
West Parish Pump Station - Springfield Water and Sewer Commission
Demolition Project
1515 Granville Road,
Westfield, MA 01085

Sample ID Material Description Color Homogeneous Material Location
Approximate 

Quantity
Asbestos Result Comments 

23-0706-PLM-NY-05, -06 Pipe Gasket Blue Small Regulator House - Basement & 1st Floor N/A None Detected Between flange plates of metal piping.

23-0706-PLM-NY-07, -08 Expansion Joint Caulk
(1) Gray

Small Regulator House - Stairwells to Sand 

Filters 15, 16, 17, & 18
N/A None Detected

23-0706-PLM-NY-15, -16 Quarry Floor Tile Grout Dark Gray Small Regulator House - 1st Floor - 102 N/A None Detected

23-0706-PLM-NY-17, -18 Quarry Floor Tile Mortar/Tar Gray/Black Small Regulator House - 1st Floor - 102 N/A None Detected

23-0706-PLM-NY-19, -20 Pipe Caulk Gray/Black Small Regulator House - Basement - 003 N/A None Detected

23-0706-PLM-NY-21, -22 Interior Window Caulk
(1) Black Small Regulator House - 1st Floor  N/A None Detected Associated with metal framed windows.

23-0706-PLM-NY-23, -24 Interior Door Caulk
(1) Dark Gray Small Regulator House - 1st Floor  N/A None Detected Associated with metal framed doors.

23-0706-PLM-NY-25, -26 Interior CMU Wall Gray Small Regulator House - 1st Floor  N/A None Detected

23-0706-PLM-NY-27, -28 Interior CMU Wall Mortar Light Gray Small Regulator House - 1st Floor  N/A None Detected

23-0706-PLM-NY-29, -30 Concrete Floor & Walls Gray Small Regulator House - 1st Floor N/A None Detected

23-0706-PLM-NY-33, -34 Furnace Glue Orange Small Regulator House - 1st Floor - 101 N/A None Detected Between metal jacketing and fiberglass insulation.

23-0706-PLM-NY-35, -36 Flue Caulk Red Small Regulator House - 1st Floor - 101 N/A None Detected On metal flue pipe.

23-0706-PLM-NY-37, -38 Exterior Window Caulk
(1) Dark Gray Exterior - Small Regulator House N/A None Detected Associated with metal framed windows.

23-0706-PLM-NY-39, -40 Exterior Door Caulk
(1) Black Exterior - Small Regulator House N/A None Detected Associated with metal framed doors.

23-0706-PLM-NY-41, -42, -43 Exterior Textured Stucco Off White Exterior - Small Regulator House N/A None Detected Applied to concrete.  

23-0706-PLM-NY-44, -45 Metal Vent Caulk
(1) Black Exterior - Small Regulator House - Roof R-2 N/A None Detected

23-0706-PLM-NY-46, -47 Parapet Wall Caulk Gray Exterior - Small Regulator House - Roofs N/A None Detected Applied to and between masonry.

23-0706-PLM-NY-48, -49 Flashing Tar Black Exterior - Small Regulator House - Roofs N/A None Detected
Under rubber membrane on concrete parapet walls, at 

perimeter and around all penetrations.

23-0706-PLM-NY-50, -51 ISO Board Paper Black Exterior - Small Regulator House - Roofs N/A None Detected Under rubber membrane.

23-0706-PLM-NY-52, -53 Roof Decking Tar Black Exterior - Small Regulator House - Roofs N/A None Detected Bottom layer, on concrete.

23-0706-PLM-NY-56, -57 Pipe Gasket Red Large Regulator House - Basement & 1st Floor N/A None Detected Between flange plates of metal piping.

23-0706-PLM-NY-58, -59 Pipe Gasket Black Large Regulator House - Basement  N/A None Detected Between flange plates of metal piping.

23-0706-PLM-NY-60, -61 Pipe Gasket Green Large Regulator House - Basement  N/A None Detected Between flange plates of metal piping.

23-0706-PLM-NY-62, -63 Concrete Seam Tar Black
Large Regulator House - Basement - Sand Filter 

8
N/A None Detected

Within seams of concrete ceiling. Assumed to be in Sand 

Filters 7, 9, & 10.

23-0706-PLM-NY-64, -65 Concrete Wall w/ Coating Black/Gray
Large Regulator House - Basement - Sand Filter 

8
N/A None Detected Assumed to be in Sand Filters 7, 9, & 10.

23-0706-PLM-NY-66, -67 Interior Window Caulk Off White
Large Regulator House - Basement, 1st Floor, & 

2nd Floor
N/A None Detected Associated with metal framed windows.

23-0706-PLM-NY-68, -69 Interior Door Caulk Gray/Brown Large Regulator House - 1st Floor N/A None Detected Associated with metal framed doors.

23-0706-PLM-NY-70, -71 Clay Pipe Red/Orange
Large Regulator House - Basement - Sand Filter 

8
N/A None Detected Inside concrete columns.

23-0706-PLM-NY-72, -73 Concrete Floors & Walls Gray
Large Regulator House - Basement, 1st Floor, & 

2nd Floor
N/A None Detected

23-0706-PLM-NY-74, -75
Quarry Floor Tile 

Mortar/Grout
Gray Large Regulator House - 1st Floor - 105 N/A None Detected

23-0706-PLM-NY-76, -77
Ceramic Wall Tile 

Mortar/Grout
Gray Large Regulator House - 1st Floor - 105 N/A None Detected

23-0706-PLM-NY-78, -79 Boiler Adhesive Orange Large Regulator House - Basement -002 N/A None Detected Between metal jacket and fiberglass insulation.
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TABLE 1
Summary of Suspect Asbestos-Containing Materials Sampling
West Parish Pump Station - Springfield Water and Sewer Commission
Demolition Project
1515 Granville Road,
Westfield, MA 01085

Sample ID Material Description Color Homogeneous Material Location
Approximate 

Quantity
Asbestos Result Comments 

23-0706-PLM-NY-80, -81, -82 Boiler Caulk Red Large Regulator House - Basement -002 N/A None Detected At internal ribs of metal boiler.

23-0706-PLM-NY-83, -84, -85 Boiler Gasket Beige/Black Large Regulator House - Basement -002 N/A None Detected At internal ribs of metal boiler.

23-0706-PLM-NY-86, -87 Burner Gasket Beige Large Regulator House - Basement -002 N/A None Detected Between oil burner and boiler.

23-0706-PLM-NY-88, -89, -90
Fiberglass Pipe Insulation 

Cover
White/Silver Large Regulator House - Basement N/A None Detected

Covers fiberglass insulation on metal pipes with fiberglass 

fittings.

23-0706-PLM-NY-91, -92 Wall Tar Black/Gray Large Regulator House - Basement - 003 N/A None Detected On concrete wall above door opening.

23-0706-PLM-NY-95, -96 Exterior Window Caulk Black/Gray Exterior - Large Regulator House N/A None Detected Associated with metal framed windows.

23-0706-PLM-NY-97, -98 Exterior Door Caulk Black/Gray Exterior - Large Regulator House N/A None Detected Associated with metal framed doors.

23-0706-PLM-NY-99, -100 Sidewalk/Foundation Tar Black/Gray Exterior - Large Regulator House N/A None Detected

23-0706-PLM-NY-101, -102, -103 Exterior Textured Stucco Off White Exterior - Large Regulator House N/A None Detected Applied to concrete.  

23-0706-PLM-NY-104, -105 Exterior Overhang Caulk
(1) Green Exterior - Large Regulator House N/A None Detected At intersection of wood overhang and Stucco siding.

23-0706-PLM-NY-106, -107
Exterior Patch Overhang 

Caulk
(1) Gray Exterior - Large Regulator House N/A None Detected On wood overhang.

23-0706-PLM-NY-108, -109 Clay Roof Tile Red/Orange
Exterior - Large Regulator House - Overhang 

Roofs
N/A None Detected On wood decking.

23-0804-PLM-NY-03, -04 Window Glazing
(1) Gray

Exterior - Large Regulator House - Main 

Entrance Doors
N/A None Detected On window of metal door.

23-0706-PLM-NY-54, -55 Concrete Siding Gray Exterior - Sand Bins N/A None Detected

23-0804-PLM-NY-01, -02 Seam Caulk
(2) Gray Exterior - Sand Bins N/A None Detected At intersection of wall and floor of Sand Bins.

23-0706-PLM-NY-93, -94 Concrete Siding Gray Exterior - Sand Filter Manholes N/A None Detected

LEGEND

Survey Date(s):

PPM = Parts Per Million LF = Linear Feet, SF = Square Feet, EA = Each
(1)

 - Assumed PCBs > 50 PPM

CMU = Concrete Masonry Unit

MA State License #: AI901135

Bolded Areas Indicate ACM or Assumed ACM Requiring Abatement 

Survey Performed By:  Nathan Yergeau

ACM = Asbestos-Containing Material (Contains 1% or greater asbestos)

07/05/2023, 07/06/2023, & 08/04/2023

N/A = Not Applicable

(2)
 = Confirmed PCBs > 50 PPM

Page 3 of 3

La
st

 M
od

ifi
ed

: 0
2/

28
/2

02
4 

at
 1

0:
41

A
M

 E
S

T



 

APPENDIX D 

La
st

 M
od

ifi
ed

: 0
2/

28
/2

02
4 

at
 1

0:
41

A
M

 E
S

T



EMSL Analytical, Inc.
165 Gracey Avenue Meriden, CT  06451

Tel/Fax: (203) 284-5948 / (203) 284-5978

http://www.EMSL.com / meridenlab@emsl.com

242303523EMSL Order:

Customer ID: TIGH62

Customer PO: 28-2057-078

Project ID:

Attention: Phone:Nathan Yergeau (860) 704-4760

Fax:Tighe & Bond (860) 704-4775

Received Date:213 Court Street 07/12/2023  9:00 AM

Analysis Date:Suite 1100 07/18/2023

Collected Date:Middletown, CT  06457 07/06/2023

Project: WEST PARISH PUMP STATION-SWSC, 1515 GRANVILLE ROAD, WEST FIELD  MA, 28-2057-078

Test Report: Asbestos Analysis of Bulk Materials via AHERA Method 40CFR 763 Subpart E 

Appendix E supplemented with EPA 600/R-93/116 using Polarized Light Microscopy

Sample Description Appearance % Fibrous % Non-Fibrous

Non-Asbestos Asbestos

% Type

23-0706PLM-NY-01

242303523-0001

None DetectedNon-fibrous (Other)100%Black

Non-Fibrous

Homogeneous

Small regulator 

house-1st floor-103 - 

pipe gasket black

23-0706PLM-NY-02

242303523-0002

None DetectedNon-fibrous (Other)100%Black

Non-Fibrous

Homogeneous

Small regulator 

house-1st floor-103 - 

pipe gasket black

23-0706PLM-NY-03

242303523-0003

None DetectedNon-fibrous (Other)98%Cellulose2%Red

Non-Fibrous

Homogeneous

Small regulator 

house-1st floor-103 - 

pipe gasket red

23-0706PLM-NY-04

242303523-0004

None DetectedNon-fibrous (Other)100%Red

Non-Fibrous

Homogeneous

Small regulator 

house-1st floor-103 - 

pipe gasket red

23-0706PLM-NY-05

242303523-0005

None DetectedNon-fibrous (Other)60%Cellulose

Synthetic

Min. Wool

25%

10%

5%

Blue

Fibrous

Homogeneous

Small regulator 

house-basement-003 

- pipe gasket blue

23-0706PLM-NY-06

242303523-0006

None DetectedNon-fibrous (Other)45%Cellulose

Synthetic

45%

10%

Blue

Fibrous

Homogeneous

Small regulator 

house-basement-003 

- pipe gasket blue

23-0706PLM-NY-07

242303523-0007

None DetectedNon-fibrous (Other)100%Gray

Non-Fibrous

Homogeneous

Small regulator 

house-1st floor-103 - 

expansion joint caulk 

gray

23-0706PLM-NY-08

242303523-0008

None DetectedNon-fibrous (Other)100%Gray

Non-Fibrous

Homogeneous

Small regulator 

house-1st floor-103 - 

expansion joint caulk 

gray

23-0706PLM-NY-09

242303523-0009

8% ChrysotileNon-fibrous (Other)92%Black

Non-Fibrous

Homogeneous

Small regulator 

house-sand filter 15 

stair - concrete seam 

tar black

23-0706PLM-NY-10

242303523-0010

Positive Stop (Not Analyzed)Small regulator 

house-sand filter 18 

stair - concrete seam 

tar black

23-0706PLM-NY-11

242303523-0011

<1% ChrysotileNon-fibrous (Other)100%White

Non-Fibrous

Homogeneous

Small regulator 

house-1st floor-102 - 

ceramic wall tile grout 

white

23-0706PLM-NY-12

242303523-0012

10% ChrysotileNon-fibrous (Other)85%Cellulose5%White

Fibrous

Homogeneous

Small regulator 

house-1st floor-102 - 

ceramic wall tile grout 

white

Sample appears to be Sink Undercoat.

23-0706PLM-NY-13

242303523-0013

<1% ChrysotileQuartz

Non-fibrous (Other)

5%

95%

Gray

Non-Fibrous

Homogeneous

Small regulator 

house-1st floor-102 - 

ceramic wall tile 

mortar/glue gray
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EMSL Analytical, Inc.
165 Gracey Avenue Meriden, CT  06451

Tel/Fax: (203) 284-5948 / (203) 284-5978

http://www.EMSL.com / meridenlab@emsl.com

242303523EMSL Order:

Customer ID: TIGH62

Customer PO: 28-2057-078

Project ID:

Test Report: Asbestos Analysis of Bulk Materials via AHERA Method 40CFR 763 Subpart E 

Appendix E supplemented with EPA 600/R-93/116 using Polarized Light Microscopy

Sample Description Appearance % Fibrous % Non-Fibrous

Non-Asbestos Asbestos

% Type

23-0706PLM-NY-14

242303523-0014

<1% ChrysotileQuartz

Non-fibrous (Other)

6%

94%

Gray/Tan

Non-Fibrous

Homogeneous

Small regulator 

house-1st floor-102 - 

ceramic wall tile 

mortar/glue gray

23-0706PLM-NY-15

242303523-0015

None DetectedQuartz

Non-fibrous (Other)

8%

92%

Gray

Non-Fibrous

Homogeneous

Small regulator 

house-1st floor-102 - 

quarry floor tile grout 

dark gray

23-0706PLM-NY-16

242303523-0016

None DetectedQuartz

Non-fibrous (Other)

8%

92%

Gray/Tan

Non-Fibrous

Homogeneous

Small regulator 

house-1st floor-102 - 

quarry floor tile grout 

dark gray

23-0706PLM-NY-17

242303523-0017

None DetectedNon-fibrous (Other)100%Gray

Non-Fibrous

Homogeneous

Small regulator 

house-1st floor-102 - 

quarry floor tile 

mortar/tar gray/black

23-0706PLM-NY-18

242303523-0018

None DetectedQuartz

Non-fibrous (Other)

5%

95%

Gray/Black

Non-Fibrous

Homogeneous

Small regulator 

house-1st floor-102 - 

quarry floor tile 

mortar/tar gray/black

23-0706PLM-NY-19

242303523-0019

None DetectedNon-fibrous (Other)100%Black

Non-Fibrous

Homogeneous

Small regulator 

house-basement-003 

- pipe caulk 

gray/black

23-0706PLM-NY-20

242303523-0020

None DetectedNon-fibrous (Other)100%Various

Non-Fibrous

Homogeneous

Small regulator 

house-basement-003 

- pipe caulk 

gray/black

23-0706PLM-NY-21

242303523-0021

None DetectedNon-fibrous (Other)100%Black/Blue

Non-Fibrous

Homogeneous

Small regulator 

house-1st floor-101 - 

interior window caulk 

black

23-0706PLM-NY-22

242303523-0022

None DetectedNon-fibrous (Other)100%Black

Non-Fibrous

Homogeneous

Small regulator 

house-1st floor-103 - 

interior window caulk 

black

23-0706PLM-NY-23

242303523-0023

None DetectedNon-fibrous (Other)100%Black/Blue

Non-Fibrous

Homogeneous

Small regulator 

house-1st floor-101 - 

interior door caulk 

dark gray

23-0706PLM-NY-24

242303523-0024

None DetectedNon-fibrous (Other)100%Gray

Non-Fibrous

Homogeneous

Small regulator 

house-1st floor-103 - 

interior door caulk 

dark gray

23-0706PLM-NY-25

242303523-0025

None DetectedQuartz

Non-fibrous (Other)

8%

92%

Gray

Non-Fibrous

Homogeneous

Small regulator 

house-1st floor-101 - 

interior cmu wall gray

23-0706PLM-NY-26

242303523-0026

None DetectedQuartz

Non-fibrous (Other)

8%

92%

Gray

Non-Fibrous

Homogeneous

Small regulator 

house-1st floor-103 - 

interior cmu wall gray

23-0706PLM-NY-27

242303523-0027

None DetectedQuartz

Non-fibrous (Other)

8%

92%

Gray

Non-Fibrous

Homogeneous

Small regulator 

house-1st floor-101 - 

interior cmu wall 

mortar light gray

23-0706PLM-NY-28

242303523-0028

None DetectedQuartz

Non-fibrous (Other)

8%

92%

Gray

Non-Fibrous

Homogeneous

Small regulator 

house-1st floor-103 - 

interior cmu wall 

mortar light gray
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EMSL Analytical, Inc.
165 Gracey Avenue Meriden, CT  06451

Tel/Fax: (203) 284-5948 / (203) 284-5978

http://www.EMSL.com / meridenlab@emsl.com

242303523EMSL Order:

Customer ID: TIGH62

Customer PO: 28-2057-078

Project ID:

Test Report: Asbestos Analysis of Bulk Materials via AHERA Method 40CFR 763 Subpart E 

Appendix E supplemented with EPA 600/R-93/116 using Polarized Light Microscopy

Sample Description Appearance % Fibrous % Non-Fibrous

Non-Asbestos Asbestos

% Type

23-0706PLM-NY-29

242303523-0029

None DetectedQuartz

Non-fibrous (Other)

8%

92%

Gray

Non-Fibrous

Homogeneous

Small regulator 

house-1st floor-103 - 

interior concrete wall 

gray

23-0706PLM-NY-30

242303523-0030

None DetectedQuartz

Non-fibrous (Other)

8%

92%

Gray

Non-Fibrous

Homogeneous

Small regulator 

house-1st floor-103 - 

interior concrete wall 

gray

23-0706PLM-NY-31

242303523-0031

15% ChrysotileNon-fibrous (Other)85%Gray

Fibrous

Homogeneous

Small regulator 

house-1st floor-102 - 

cementitious 2'x2' 

ceiling tile gray/white

23-0706PLM-NY-32

242303523-0032

Positive Stop (Not Analyzed)Small regulator 

house-1st floor-102 - 

cementitious 2'x2' 

ceiling tile gray/white

23-0706PLM-NY-33

242303523-0033

None DetectedNon-fibrous (Other)25%Cellulose

Glass

5%

70%

Gray

Fibrous

Homogeneous

Small regulator 

house-1st floor-101 - 

furnace glue 

orange/black

23-0706PLM-NY-34

242303523-0034

None DetectedNon-fibrous (Other)25%Cellulose

Glass

10%

65%

Black

Fibrous

Homogeneous

Small regulator 

house-1st floor-101 - 

furnace glue 

orange/black

23-0706PLM-NY-35

242303523-0035

None DetectedNon-fibrous (Other)95%Cellulose5%Red

Non-Fibrous

Homogeneous

Small regulator 

house-1st floor-101 - 

flue caulk red

23-0706PLM-NY-36

242303523-0036

None DetectedNon-fibrous (Other)100%Red/Black

Non-Fibrous

Homogeneous

Small regulator 

house-1st floor-101 - 

flue caulk red

23-0706PLM-NY-37

242303523-0037

None DetectedNon-fibrous (Other)100%Black

Non-Fibrous

Homogeneous

Exterior-small 

regulator house - 

exterior window caulk 

dark gray

23-0706PLM-NY-38

242303523-0038

None DetectedNon-fibrous (Other)100%Black

Non-Fibrous

Homogeneous

Exterior-small 

regulator house - 

exterior window caulk 

dark gray

23-0706PLM-NY-39

242303523-0039

None DetectedNon-fibrous (Other)100%Gray/Black

Non-Fibrous

Homogeneous

Exterior-small 

regulator house - 

exterior door caulk 

black

23-0706PLM-NY-40

242303523-0040

None DetectedNon-fibrous (Other)100%Black

Non-Fibrous

Homogeneous

Exterior-small 

regulator house - 

exterior door caulk 

black

23-0706PLM-NY-41

242303523-0041

None DetectedQuartz

Non-fibrous (Other)

2%

95%

Cellulose3%Beige

Non-Fibrous

Homogeneous

Exterior-small 

regulator house - 

exterior textured 

stucco siding off white

23-0706PLM-NY-42

242303523-0042

None DetectedQuartz

Non-fibrous (Other)

3%

95%

Cellulose2%Beige

Non-Fibrous

Homogeneous

Exterior-small 

regulator house - 

exterior textured 

stucco siding off white

23-0706PLM-NY-43

242303523-0043

None DetectedNon-fibrous (Other)100%Tan/White

Non-Fibrous

Homogeneous

Exterior-small 

regulator house - 

exterior textured 

stucco siding off white
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EMSL Analytical, Inc.
165 Gracey Avenue Meriden, CT  06451

Tel/Fax: (203) 284-5948 / (203) 284-5978

http://www.EMSL.com / meridenlab@emsl.com

242303523EMSL Order:

Customer ID: TIGH62

Customer PO: 28-2057-078

Project ID:

Test Report: Asbestos Analysis of Bulk Materials via AHERA Method 40CFR 763 Subpart E 

Appendix E supplemented with EPA 600/R-93/116 using Polarized Light Microscopy

Sample Description Appearance % Fibrous % Non-Fibrous

Non-Asbestos Asbestos

% Type

23-0706PLM-NY-44

242303523-0044

None DetectedQuartz

Non-fibrous (Other)

2%

93%

Glass5%Gray/Black

Non-Fibrous

Homogeneous

Exterior-small 

regulator 

house-roof-r-2 - metal 

vent caulk black

23-0706PLM-NY-45

242303523-0045

None DetectedNon-fibrous (Other)100%Gray/Black

Non-Fibrous

Homogeneous

Exterior-small 

regulator 

house-roof-r-2 - metal 

vent caulk black

23-0706PLM-NY-46

242303523-0046

None DetectedQuartz

Non-fibrous (Other)

2%

98%

Gray

Non-Fibrous

Homogeneous

Exterior-small 

regulator 

house-roof-r-1 - 

parapet wall caulk 

gray

23-0706PLM-NY-47

242303523-0047

None DetectedQuartz

Non-fibrous (Other)

3%

97%

Gray/White

Non-Fibrous

Homogeneous

Exterior-small 

regulator 

house-roof-r-3 - 

parapet wall caulk 

gray

23-0706PLM-NY-48

242303523-0048

None DetectedQuartz

Non-fibrous (Other)

2%

90%

Cellulose

Synthetic

5%

3%

Black

Non-Fibrous

Homogeneous

Exterior-small 

regulator 

house-roof-r-1 - 

flashing tar black

23-0706PLM-NY-49

242303523-0049

None DetectedNon-fibrous (Other)100%Black

Non-Fibrous

Homogeneous

Exterior-small 

regulator 

house-roof-r-3 - 

flashing tar black

23-0706PLM-NY-50

242303523-0050

None DetectedNon-fibrous (Other)90%Min. Wool10%Black/Beige

Non-Fibrous

Homogeneous

Exterior-small 

regulator 

house-roof-r-1 - ISO 

board paper black

23-0706PLM-NY-51

242303523-0051

None DetectedNon-fibrous (Other)60%Cellulose

Glass

25%

15%

Black

Fibrous

Homogeneous

Exterior-small 

regulator 

house-roof-r-2 - ISO 

board paper black

23-0706PLM-NY-52

242303523-0052

None DetectedNon-fibrous (Other)90%Cellulose10%Black

Non-Fibrous

Homogeneous

Exterior-small 

regulator 

house-roof-r-1 

(bottom) - roof 

decking tar black

23-0706PLM-NY-53

242303523-0053

None DetectedNon-fibrous (Other)93%Cellulose

Min. Wool

2%

5%

Black/Beige

Non-Fibrous

Homogeneous

Exterior-small 

regulator 

house-roof-r-2 

(bottom) - roof 

decking tar black

23-0706PLM-NY-54

242303523-0054

None DetectedQuartz

Non-fibrous (Other)

8%

92%

Gray

Non-Fibrous

Homogeneous

Exterior-sand bin 1 - 

concrete siding gray

23-0706PLM-NY-55

242303523-0055

None DetectedQuartz

Non-fibrous (Other)

10%

90%

Gray

Non-Fibrous

Homogeneous

Exterior-sand bin 3 - 

concrete siding gray

23-0706PLM-NY-56

242303523-0056

None DetectedNon-fibrous (Other)97%Cellulose3%Red/Black

Non-Fibrous

Homogeneous

Large regulator 

house-1st floor-106 - 

pipe gasket red

23-0706PLM-NY-57

242303523-0057

None DetectedNon-fibrous (Other)100%Red

Non-Fibrous

Homogeneous

Large regulator 

house-basement-002 

- pipe gasket red

23-0706PLM-NY-58

242303523-0058

None DetectedNon-fibrous (Other)100%Black

Non-Fibrous

Homogeneous

Large regulator 

house-basement-004 

- pipe gasket black

Initial report from: 07/18/2023 13:10:27

Page 4 of 9ASB_PLM_0008_0001 - 1.78 Printed: 7/18/2023  1:10 PM

La
st

 M
od

ifi
ed

: 0
2/

28
/2

02
4 

at
 1

0:
41

A
M

 E
S

T



EMSL Analytical, Inc.
165 Gracey Avenue Meriden, CT  06451

Tel/Fax: (203) 284-5948 / (203) 284-5978

http://www.EMSL.com / meridenlab@emsl.com

242303523EMSL Order:

Customer ID: TIGH62

Customer PO: 28-2057-078

Project ID:

Test Report: Asbestos Analysis of Bulk Materials via AHERA Method 40CFR 763 Subpart E 

Appendix E supplemented with EPA 600/R-93/116 using Polarized Light Microscopy

Sample Description Appearance % Fibrous % Non-Fibrous

Non-Asbestos Asbestos

% Type

23-0706PLM-NY-59

242303523-0059

None DetectedNon-fibrous (Other)100%Black

Non-Fibrous

Homogeneous

Large regulator 

house-basement-004 

- pipe gasket black

23-0706PLM-NY-60

242303523-0060

None DetectedNon-fibrous (Other)60%Synthetic

Fibrous (Other)

25%

15%

Green

Fibrous

Homogeneous

Large regulator 

house-basement-001 

- pipe gasket green

23-0706PLM-NY-61

242303523-0061

None DetectedNon-fibrous (Other)80%Cellulose

Fibrous (Other)

10%

10%

Green

Fibrous

Homogeneous

Large regulator 

house-basement-001 

- pipe gasket green

23-0706PLM-NY-62

242303523-0062

None DetectedNon-fibrous (Other)55%Cellulose45%Black

Fibrous

Homogeneous

Large regulator 

house-basement-san

d filter 8 - concrete 

seam tar black

23-0706PLM-NY-63

242303523-0063

None DetectedQuartz

Non-fibrous (Other)

2%

96%

Cellulose2%Black

Non-Fibrous

Homogeneous

Large regulator 

house-basement-san

d filter 8 - concrete 

seam tar black

23-0706PLM-NY-64

242303523-0064

None DetectedQuartz

Non-fibrous (Other)

8%

92%

Gray/Black

Non-Fibrous

Homogeneous

Large regulator 

house-basement-san

d filter 8 - concrete 

wall with coating 

black/gray

23-0706PLM-NY-65

242303523-0065

None DetectedQuartz

Non-fibrous (Other)

8%

90%

Cellulose2%Gray/Tan

Non-Fibrous

Homogeneous

Large regulator 

house-basement-san

d filter 8 - concrete 

wall with coating 

black/gray

23-0706PLM-NY-66

242303523-0066

None DetectedNon-fibrous (Other)100%Gray

Non-Fibrous

Homogeneous

Large regulator 

house-basement-001 

- interior window caulk 

off white

23-0706PLM-NY-67

242303523-0067

None DetectedNon-fibrous (Other)100%Tan

Non-Fibrous

Homogeneous

Large regulator 

house-2nd floor-201 - 

interior window caulk 

off white

23-0706PLM-NY-68

242303523-0068

None DetectedNon-fibrous (Other)100%Gray

Non-Fibrous

Homogeneous

Large regulator 

house-1st floor-107 - 

interior door caulk 

gray/brown

23-0706PLM-NY-69

242303523-0069

None DetectedNon-fibrous (Other)100%Brown

Non-Fibrous

Homogeneous

Large regulator 

house-1st floor-107 - 

interior door caulk 

gray/brown

23-0706PLM-NY-70

242303523-0070

None DetectedNon-fibrous (Other)100%Red

Non-Fibrous

Homogeneous

Large regulator 

house-basement-san

d filter 8 - clay pipe 

red/orange

23-0706PLM-NY-71

242303523-0071

None DetectedNon-fibrous (Other)100%Red

Non-Fibrous

Homogeneous

Large regulator 

house-basement-san

d filter 8 - clay pipe 

red/orange

23-0706PLM-NY-72

242303523-0072

None DetectedQuartz

Non-fibrous (Other)

10%

90%

Gray

Non-Fibrous

Homogeneous

Large regulator 

house-basement-001 

- concrete floor gray

23-0706PLM-NY-73

242303523-0073

None DetectedQuartz

Non-fibrous (Other)

8%

90%

Cellulose2%Gray

Non-Fibrous

Homogeneous

Large regulator 

house-2nd floor-203 - 

concrete wall gray
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EMSL Analytical, Inc.
165 Gracey Avenue Meriden, CT  06451

Tel/Fax: (203) 284-5948 / (203) 284-5978

http://www.EMSL.com / meridenlab@emsl.com

242303523EMSL Order:

Customer ID: TIGH62

Customer PO: 28-2057-078

Project ID:

Test Report: Asbestos Analysis of Bulk Materials via AHERA Method 40CFR 763 Subpart E 

Appendix E supplemented with EPA 600/R-93/116 using Polarized Light Microscopy

Sample Description Appearance % Fibrous % Non-Fibrous

Non-Asbestos Asbestos

% Type

23-0706PLM-NY-74

242303523-0074

None DetectedQuartz

Non-fibrous (Other)

8%

92%

Gray

Non-Fibrous

Homogeneous

Large regulator 

house-1st floor-105 - 

quarry floor tile 

mortar/grout gray

23-0706PLM-NY-75

242303523-0075

None DetectedQuartz

Non-fibrous (Other)

10%

90%

Gray

Non-Fibrous

Homogeneous

Large regulator 

house-1st floor-105 - 

quarry floor tile 

mortar/grout gray

23-0706PLM-NY-76

242303523-0076

None DetectedQuartz

Non-fibrous (Other)

8%

89%

Cellulose3%Gray

Non-Fibrous

Homogeneous

Large regulator 

house-1st floor-105 - 

ceramic wall tile 

mortar gray

23-0706PLM-NY-77

242303523-0077

None DetectedQuartz

Non-fibrous (Other)

8%

90%

Cellulose2%Gray

Non-Fibrous

Homogeneous

Large regulator 

house-1st floor-105 - 

ceramic wall tile 

mortar gray

23-0706PLM-NY-78

242303523-0078

None DetectedNon-fibrous (Other)92%Cellulose

Glass

3%

5%

Tan

Non-Fibrous

Homogeneous

Large regulator 

hosue-basement-002 

- boiler glue orange

23-0706PLM-NY-79

242303523-0079

None DetectedNon-fibrous (Other)55%Cellulose

Min. Wool

10%

35%

Tan

Fibrous

Homogeneous

Large regulator 

hosue-basement-002 

- boiler glue orange

23-0706PLM-NY-80

242303523-0080

None DetectedNon-fibrous (Other)100%Red

Non-Fibrous

Homogeneous

Large regulator 

hosue-basement-002 

- boiler caulk red

23-0706PLM-NY-81

242303523-0081

None DetectedNon-fibrous (Other)100%Red

Non-Fibrous

Homogeneous

Large regulator 

hosue-basement-002 

- boiler caulk red

23-0706PLM-NY-82

242303523-0082

None DetectedNon-fibrous (Other)100%Red

Non-Fibrous

Homogeneous

Large regulator 

hosue-basement-002 

- boiler caulk red

23-0706PLM-NY-83

242303523-0083

None DetectedNon-fibrous (Other)20%Cellulose

Glass

5%

75%

Tan/Black

Fibrous

Homogeneous

Large regulator 

hosue-basement-002 

- boiler gasket 

beige/black

23-0706PLM-NY-84

242303523-0084

None DetectedNon-fibrous (Other)20%Cellulose

Glass

5%

75%

Tan/Black

Fibrous

Homogeneous

Large regulator 

hosue-basement-002 

- boiler gasket 

beige/black

23-0706PLM-NY-85

242303523-0085

None DetectedNon-fibrous (Other)20%Glass80%Tan

Fibrous

Homogeneous

Large regulator 

hosue-basement-002 

- boiler gasket 

beige/black

23-0706PLM-NY-86

242303523-0086

None DetectedNon-fibrous (Other)20%Glass80%Tan

Fibrous

Homogeneous

Large regulator 

hosue-basement-002 

- burner gasket beige

23-0706PLM-NY-87

242303523-0087

None DetectedNon-fibrous (Other)25%Cellulose

Glass

5%

70%

Tan

Fibrous

Homogeneous

Large regulator 

hosue-basement-002 

- burner gasket beige

23-0706PLM-NY-88

242303523-0088

None DetectedNon-fibrous (Other)20%Cellulose

Glass

45%

35%

Various

Fibrous

Homogeneous

Large regulator 

hosue-basement-001 

- fiberglass pipe 

insulation cover 

white/silver

23-0706PLM-NY-89

242303523-0089

None DetectedNon-fibrous (Other)20%Cellulose

Glass

45%

35%

Various

Fibrous

Homogeneous

Large regulator 

hosue-basement-002 

- fiberglass pipe 

insulation cover 

white/silver
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EMSL Analytical, Inc.
165 Gracey Avenue Meriden, CT  06451

Tel/Fax: (203) 284-5948 / (203) 284-5978

http://www.EMSL.com / meridenlab@emsl.com

242303523EMSL Order:

Customer ID: TIGH62

Customer PO: 28-2057-078

Project ID:

Test Report: Asbestos Analysis of Bulk Materials via AHERA Method 40CFR 763 Subpart E 

Appendix E supplemented with EPA 600/R-93/116 using Polarized Light Microscopy

Sample Description Appearance % Fibrous % Non-Fibrous

Non-Asbestos Asbestos

% Type

23-0706PLM-NY-90

242303523-0090

None DetectedNon-fibrous (Other)40%Cellulose

Glass

45%

15%

Tan/White

Fibrous

Homogeneous

Large regulator 

hosue-basement-002 

- fiberglass pipe 

insulation cover 

white/silver

23-0706PLM-NY-91

242303523-0091

None DetectedNon-fibrous (Other)100%Gray/Silver

Non-Fibrous

Homogeneous

Large regulator 

hosue-basement-003 

- wall tar black/gray

23-0706PLM-NY-92

242303523-0092

None DetectedNon-fibrous (Other)100%Gray

Non-Fibrous

Homogeneous

Large regulator 

hosue-basement-003 

- wall tar black/gray

23-0706PLM-NY-93

242303523-0093

None DetectedQuartz

Non-fibrous (Other)

8%

92%

Gray/Tan

Non-Fibrous

Homogeneous

Exterior-sand filter 

17-manhole - 

concrete siding gray

23-0706PLM-NY-94

242303523-0094

None DetectedQuartz

Non-fibrous (Other)

8%

92%

Gray

Non-Fibrous

Homogeneous

Exterior-sand filter 

8-manhole - concrete 

siding gray

23-0706PLM-NY-95

242303523-0095

None DetectedNon-fibrous (Other)100%Gray/Tan/Black

Non-Fibrous

Homogeneous

Exterior-large 

regulator house - 

exterior window caulk 

black/gray

23-0706PLM-NY-96

242303523-0096

None DetectedNon-fibrous (Other)100%Black

Non-Fibrous

Homogeneous

Exterior-large 

regulator house - 

exterior window caulk 

black/gray

23-0706PLM-NY-97

242303523-0097

None DetectedNon-fibrous (Other)100%Black

Non-Fibrous

Homogeneous

Exterior-large 

regulator house - 

exterior door caulk 

black/gray

23-0706PLM-NY-98

242303523-0098

None DetectedNon-fibrous (Other)100%Black

Non-Fibrous

Homogeneous

Exterior-large 

regulator house - 

exterior door caulk 

black/gray

23-0706PLM-NY-99

242303523-0099

None DetectedNon-fibrous (Other)100%Black

Non-Fibrous

Homogeneous

Exterior-large 

regulator house - 

sidewalk/foundation 

tar black/gray

23-0706PLM-NY-100

242303523-0100

None DetectedQuartz

Non-fibrous (Other)

3%

87%

Cellulose10%Black

Non-Fibrous

Homogeneous

Exterior-large 

regulator house - 

sidewalk/foundation 

tar black/gray

23-0706PLM-NY-101

242303523-0101

None DetectedNon-fibrous (Other)100%Gray/Tan

Non-Fibrous

Homogeneous

Exterior-large 

regulator house - 

stucco siding off white

23-0706PLM-NY-102

242303523-0102

None DetectedNon-fibrous (Other)100%Gray/Tan

Non-Fibrous

Homogeneous

Exterior-large 

regulator house - 

stucco siding off white

23-0706PLM-NY-103

242303523-0103

None DetectedQuartz

Non-fibrous (Other)

5%

92%

Synthetic3%Gray/Green

Non-Fibrous

Homogeneous

Exterior-large 

regulator house - 

stucco siding off white

23-0706PLM-NY-104

242303523-0104

None DetectedNon-fibrous (Other)100%Green

Non-Fibrous

Homogeneous

Exterior-large 

regulator house - 

overhang caulk green

23-0706PLM-NY-105

242303523-0105

None DetectedNon-fibrous (Other)100%Blue/Green

Non-Fibrous

Homogeneous

Exterior-large 

regulator house - 

overhang caulk green
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EMSL Analytical, Inc.
165 Gracey Avenue Meriden, CT  06451

Tel/Fax: (203) 284-5948 / (203) 284-5978

http://www.EMSL.com / meridenlab@emsl.com

242303523EMSL Order:

Customer ID: TIGH62

Customer PO: 28-2057-078

Project ID:

Test Report: Asbestos Analysis of Bulk Materials via AHERA Method 40CFR 763 Subpart E 

Appendix E supplemented with EPA 600/R-93/116 using Polarized Light Microscopy

Sample Description Appearance % Fibrous % Non-Fibrous

Non-Asbestos Asbestos

% Type

23-0706PLM-NY-106

242303523-0106

None DetectedNon-fibrous (Other)100%Brown/Gray/Green

Non-Fibrous

Homogeneous

Exterior-large 

regulator house - 

overhang caulk gray

23-0706PLM-NY-107

242303523-0107

None DetectedNon-fibrous (Other)100%Gray/Green

Non-Fibrous

Homogeneous

Exterior-large 

regulator house - 

overhang caulk gray

23-0706PLM-NY-108

242303523-0108

None DetectedNon-fibrous (Other)100%Red

Non-Fibrous

Homogeneous

Exterior-large 

regulator 

house-overhangs - 

clay roof tile 

red/orange

23-0706PLM-NY-109

242303523-0109

None DetectedNon-fibrous (Other)100%Red

Non-Fibrous

Homogeneous

Exterior-large 

regulator 

house-overhangs - 

clay roof tile 

red/orange

23-0706PLM-NY-110

242303523-0110

7% ChrysotileNon-fibrous (Other)93%Gray/Black

Non-Fibrous

Homogeneous

Exterior-large 

regulator 

house-overhangs - 

flashing tar black/gray

23-0706PLM-NY-111

242303523-0111

Positive Stop (Not Analyzed)Exterior-large 

regulator 

house-overhangs - 

flashing tar black/gray

23-0706PLM-NY-112

242303523-0112

2% ChrysotileNon-fibrous (Other)98%Black

Non-Fibrous

Heterogeneous

Exterior-large 

regulator 

house-roof-r-1 - roof 

membrane & tar 

black/silver

23-0706PLM-NY-113

242303523-0113

Positive Stop (Not Analyzed)Exterior-large 

regulator 

house-roof-r-2 - roof 

membrane & tar 

black/silver

23-0706PLM-NY-114

242303523-0114

Positive Stop (Not Analyzed)Exterior-large 

regulator 

house-roof-r-3 - roof 

membrane & tar 

black/silver

23-0706PLM-NY-115

242303523-0115

4% ChrysotileNon-fibrous (Other)86%Cellulose10%Black

Fibrous

Homogeneous

Exterior-large 

regulator 

house-roof-r-1 - 

flashing tar black

23-0706PLM-NY-116

242303523-0116

Positive Stop (Not Analyzed)Exterior-large 

regulator 

house-roof-r-2 - 

flashing tar black

23-0706PLM-NY-117

242303523-0117

Positive Stop (Not Analyzed)Exterior-large 

regulator 

house-roof-r-3 - 

flashing tar black
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EMSL Analytical, Inc.
165 Gracey Avenue Meriden, CT  06451

Tel/Fax: (203) 284-5948 / (203) 284-5978

http://www.EMSL.com / meridenlab@emsl.com

242303523EMSL Order:

Customer ID: TIGH62

Customer PO: 28-2057-078

Project ID:

Analyst(s)

Leslie Tetrick (41)

Shannon Halloran (29)

Sara Poppa (40)

Danny Sandhu, Asbestos Laboratory Manager

or Other Approved Signatory

EMSL maintains liability limited to cost of analysis . Interpretation and use of test results are the responsibility of the client. This report relates only to the samples reported above, and may not be 

reproduced, except in full, without written approval by EMSL. EMSL bears no responsibility for sample collection activities or analytical method limitations . The report reflects the samples as received. 

Results are generated from the field sampling data (sampling volumes and areas, locations, etc.) provided by the client on the Chain of Custody. Samples are within quality control criteria and met 

method specifications unless otherwise noted. The above analyses were performed in general compliance with Appendix E to Subpart E of 40 CFR (previously EPA 600/M4-82-020 “Interim Method”) 

but augmented with procedures outlined in the 1993 (”final”) version of the method.   This report must not be used by the client to claim product certification, approval, or endorsement by NVLAP, NIST 

or any agency of the federal government. Non- friable organically bound materials present a problem matrix and therefore EMSL recommends gravimetric reduction prior to analysis . Unless requested 

by the client, building materials manufactured with multiple layers (i.e. linoleum, wallboard, etc.) are reported as a single sample. Estimation of uncertainty is available on request.

Samples analyzed by EMSL Analytical, Inc. Meriden, CT NVLAP Lab Code 200700-0,
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EMSL Analytical, Inc.
165 Gracey Avenue Meriden, CT  06451

Tel/Fax: (203) 284-5948 / (203) 284-5978

http://www.EMSL.com / meridenlab@emsl.com

242304137EMSL Order:

Customer ID: TIGH62

Customer PO: 28-2057-078

Project ID:

Attention: Phone:Nathan Yergeau (860) 704-4760

Fax:Tighe & Bond (860) 704-4775

Received Date:213 Court Street 08/04/2023  4:40 PM

Analysis Date:Suite 1100 08/10/2023

Collected Date:Middletown, CT  06457 08/04/2023

Project: 28-2057-078/ WEST PARISH PUMP STATION-SWSC, 1515 GRANVILLE ROAD, WESTFIELD MA

Test Report: Asbestos Analysis of Bulk Materials via AHERA Method 40CFR 763 Subpart E 

Appendix E supplemented with EPA 600/R-93/116 using Polarized Light Microscopy

Sample Description Appearance % Fibrous % Non-Fibrous

Non-Asbestos Asbestos

% Type

23-0804-PLM-NY-01

242304137-0001

None DetectedNon-fibrous (Other)100%Gray

Non-Fibrous

Homogeneous

Exterior-sand bins - 

seam caulk-gray

23-0804-PLM-NY-02

242304137-0002

None DetectedNon-fibrous (Other)100%Gray

Non-Fibrous

Homogeneous

Exterior-sand bins - 

seam caulk-gray

23-0804-PLM-NY-03

242304137-0003

None DetectedNon-fibrous (Other)100%Gray

Non-Fibrous

Homogeneous

Exterior-large 

regulator 

house-entrance door - 

window glazing-gray

23-0804-PLM-NY-04

242304137-0004

None DetectedNon-fibrous (Other)100%Gray

Non-Fibrous

Homogeneous

Exterior-large 

regulator 

house-entrance door - 

window glazing-gray

Analyst(s)

Hailey Rangel (2)

Sara Poppa (2)

Danny Sandhu, Asbestos Laboratory Manager

or Other Approved Signatory

EMSL maintains liability limited to cost of analysis. Interpretation and use of test results are the responsibility of the client. This report relates only to the samples reported above, and may not be 

reproduced, except in full, without written approval by EMSL. EMSL bears no responsibility for sample collection activities or analytical method limitations. The report reflects the samples as received. 

Results are generated from the field sampling data (sampling volumes and areas, locations, etc.) provided by the client on the Chain of Custody. Samples are within quality control criteria and met 

method specifications unless otherwise noted. The above analyses were performed in general compliance with Appendix E to Subpart E of 40 CFR (previously EPA 600/M4-82-020 “Interim Method”) 

but augmented with procedures outlined in the 1993 (”final”) version of the method.  This report must not be used by the client to claim product certification, approval, or endorsement by NVLAP, NIST 

or any agency of the federal government. Non-friable organically bound materials present a problem matrix and therefore EMSL recommends gravimetric reduction prior to analysis. Unless requested 

by the client, building materials manufactured with multiple layers (i.e. linoleum, wallboard, etc.) are reported as a single sample. Estimation of uncertainty is available on request.

Samples analyzed by EMSL Analytical, Inc. Meriden, CT NVLAP Lab Code 200700-0,
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Table 2
Summary of Paint Sampling - Total Metals

West Parish Pump Station - Springfield Water and Sewer Commission

Demolition Project

1515 Granville Road,

Westfield, MA 01085

Sample ID Location(s) Parameters Results (PPM) Regulatory Standard Comments

Silver <2.0 NE

Arsenic <4.0 NE

Barium 702 NE

Cadmium 3.3 NE

Chromium 92.1 NE

Mercury 0.51 NE

Lead 1861 NE

Selenium <7.9 NE

Silver <1.9 NE

Arsenic <3.7 NE

Barium 1250 NE

Cadmium 3.4 NE

Chromium 10.9 NE

Mercury 1.23 NE

Lead 533 NE

Selenium <7.4 NE

Silver <1.7 NE

Arsenic 4.1 NE

Barium 12400 NE

Cadmium 7.9 NE

Chromium 35.6 NE

Mercury 0.65 NE

Lead 1240 NE

Selenium <6.9 NE

Silver <1.9 NE

Arsenic 3.9 NE

Barium 132 NE

Cadmium 38 NE

Chromium 600 NE

Mercury 0.74 NE

Lead 7780 NE

Selenium <7.5 NE

23-0706-RCR8-NY-01

Small Regulator House - 1st 

Floor - 101 - Light Blue 

Concrete/CMU Wall Paint
(1)

23-0706-RCR8-NY-02

Small Regulator House - 

Basement - Blue Metal Pipe 

Paint
(1)

8" - 48" Outside Diameter

23-0706-RCR8-NY-04

Small Regulator House - 

Basement - Teal Metal Pipe 

Paint
(1)

8" - 48" Outside Diameter

23-0706-RCR8-NY-03

Small Regulator House - 

Basement - Red Metal Pipe 

Paint
(2)
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Table 2
Summary of Paint Sampling - Total Metals

West Parish Pump Station - Springfield Water and Sewer Commission

Demolition Project

1515 Granville Road,

Westfield, MA 01085

Sample ID Location(s) Parameters Results (PPM) Regulatory Standard Comments

Silver <1.4 NE

Arsenic <2.7 NE

Barium 73.3 NE

Cadmium <1.4 NE

Chromium 5.2 NE

Mercury 0.31 NE

Lead 150 NE

Selenium <5.5 NE

Silver <2.1 NE

Arsenic <4.3 NE

Barium 166 NE

Cadmium <2.1 NE

Chromium 8.2 NE

Mercury 20.5 NE

Lead 109 NE

Selenium <8.5 NE

Silver <2.1 NE

Arsenic 5.9 NE

Barium 5840 NE

Cadmium 3.4 NE

Chromium 10.4 NE

Mercury 0.69 NE

Lead 394 NE

Selenium <8.5 NE

Silver <1.2 NE

Arsenic 27.2 NE

Barium 3860 NE

Cadmium 1.3 NE

Chromium 148 NE

Mercury 0.74 NE

Lead 4000 NE

Selenium <4.8 NE

Silver <1.5 NE

Arsenic <3.0 NE

Barium 38400 NE

Cadmium <1.5 NE

Chromium 3.2 NE

Mercury <0.03 NE

Lead <1.5 NE

Selenium <6.0 NE

8" Outside Diameter

23-0706-RCR8-NY-09

Exterior - Small Regulator 

House - Off White Textured 

Siding Paint

On Concrete

23-0706-RCR8-NY-06

Small Regulator House - 1st 

Floor - Gray Concrete Floor 

Paint
(1)

23-0706-RCR8-NY-05

Small Regulator House - 1st 

Floor - 101 - White Concrete 

Ceiling Paint
(1)

23-0706-RCR8-NY-07

Small Regulator House - 1st 

Floor - Black Metal Pipe & 

Handrail Paint
(2)

2" - 8" Outside Diameter

23-0706-RCR8-NY-08
Small Regulator House - 1st 

Floor - Red Metal Pipe Paint
(2)
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Table 2
Summary of Paint Sampling - Total Metals

West Parish Pump Station - Springfield Water and Sewer Commission

Demolition Project

1515 Granville Road,

Westfield, MA 01085

Sample ID Location(s) Parameters Results (PPM) Regulatory Standard Comments

Silver <1.8 NE

Arsenic 84.4 NE

Barium 34700 NE

Cadmium 9.8 NE

Chromium 377 NE

Mercury 11.2 NE

Lead 48200 NE

Selenium <7.0 NE

Silver 6 NE

Arsenic 14.2 NE

Barium 21600 NE

Cadmium 7 NE

Chromium 285 NE

Mercury 9.97 NE

Lead 122000 NE

Selenium <4.1 NE

Silver <1.1 NE

Arsenic <2.1 NE

Barium 7280 NE

Cadmium <1.1 NE

Chromium 11.8 NE

Mercury 0.48 NE

Lead 25.7 NE

Selenium <4.2 NE

Silver <1.4 NE

Arsenic <2.7 NE

Barium 1410 NE

Cadmium 2.4 NE

Chromium 15.4 NE

Mercury 4.67 NE

Lead 1160 NE

Selenium <5.5 NE

Silver <1.5 NE

Arsenic <3.0 NE

Barium 26500 NE

Cadmium 10.9 NE

Chromium 543 NE

Mercury 4.8 NE

Lead 48100 NE

Selenium <6.1 NE

23-0706-RCR8-NY-14

Large Regulator House - 1st 

Floor - White Concrete Wall & 

Ceiling Paint

23-0706-RCR8-NY-11

Large Regulator House - 2nd 

Floor - 204 - Green Concrete 

Wall Paint  & Wood Trim Paint

23-0706-RCR8-NY-12

Large Regulator House - 1st & 

2nd Floors - Light Gray 

Concrete Floor Paint

23-0706-RCR8-NY-10

Large Regulator House - 1st 

Floor - 101 - White Concrete 

Ceiling Paint

23-0706-RCR8-NY-13

Large Regulator House - 1st  

Floor - 102 - Blue/Green 

Concrete Wall Paint, Wood 

Trim Paint, & Metal Pipe Paint
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Table 2
Summary of Paint Sampling - Total Metals

West Parish Pump Station - Springfield Water and Sewer Commission

Demolition Project

1515 Granville Road,

Westfield, MA 01085

Sample ID Location(s) Parameters Results (PPM) Regulatory Standard Comments

Silver <2.3 NE

Arsenic <4.6 NE

Barium 13300 NE

Cadmium <2.3 NE

Chromium 25.1 NE

Mercury 4.91 NE

Lead 2000 NE

Selenium <9.3 NE

Silver <2.0 NE

Arsenic <4.1 NE

Barium 9420 NE

Cadmium <2.0 NE

Chromium 195 NE

Mercury 32.3 NE

Lead 11400 NE

Selenium <8.2 NE

Silver <1.2 NE

Arsenic 33.7 NE

Barium 14.9 NE

Cadmium 2.3 NE

Chromium 19.2 NE

Mercury 18.7 NE

Lead 7110 NE

Selenium <4.8 NE

Silver 2.5 NE

Arsenic 153 NE

Barium 16800 NE

Cadmium 9.4 NE

Chromium 133 NE

Mercury 12.9 NE

Lead 57000 NE

Selenium <5.6 NE

Silver 1.7 NE

Arsenic 153 NE

Barium 9020 NE

Cadmium 9.4 NE

Chromium 575 NE

Mercury 52.8 NE

Lead 38300 NE

Selenium <4.3 NE

8" Outside Diameter

23-0706-RCR8-NY-17

Large Regulator House - 

Basement - Silver Metal Pipe 

Paint

8" - 48" Outside Diameter

23-0706-RCR8-NY-18

Large Regulator House - 

Basement, 1st Floor & 2nd 

Floor - Gray Concrete Wall 

Paint

23-0706-RCR8-NY-15

Large Regulator House - 1st  

Floor - Red Metal Handrail 

Paint
(2)

2" Outside Diameter

23-0706-RCR8-NY-16

Large Regulator House - 1st  

Floor - Black Metal Pipe 

Paint
(2)

23-0706-RCR8-NY-19

Large Regulator House - 

Basement - Dark Gray 

Concrete Lower Wall Paint
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Table 2
Summary of Paint Sampling - Total Metals

West Parish Pump Station - Springfield Water and Sewer Commission

Demolition Project

1515 Granville Road,

Westfield, MA 01085

Sample ID Location(s) Parameters Results (PPM) Regulatory Standard Comments

Silver <1.2 NE

Arsenic <2.5 NE

Barium 13400 NE

Cadmium 11.2 NE

Chromium 118 NE

Mercury 85.8 NE

Lead 175000 NE

Selenium <5.0 NE

Silver <2.5 NE

Arsenic <5.0 NE

Barium 65.8 NE

Cadmium 4.1 NE

Chromium 3160 NE

Mercury 14.1 NE

Lead 3050 NE

Selenium <9.9 NE

Silver <1.1 NE

Arsenic 47.9 NE

Barium 89.5 NE

Cadmium 2.7 NE

Chromium 1170 NE

Mercury 0.72 NE

Lead 1430 NE

Selenium <4.3 NE

Silver <1.8 NE

Arsenic 23.1 NE

Barium 3870 NE

Cadmium <1.8 NE

Chromium 80 NE

Mercury 0.74 NE

Lead 4500 NE

Selenium <7.1 NE

Silver <1.4 NE

Arsenic <2.9 NE

Barium 42900 NE

Cadmium <1.4 NE

Chromium 6.4 NE

Mercury <0.03 NE

Lead 11.5 NE

Selenium <5.7 NE

Exterior - Large Regulator 

House - Off White Textured 

Siding Paint

On Concrete

23-0706-RCR8-NY-22

Large Regulator House - 

Basement - Red/Brown Metal 

Pipe Paint

8" Outside Diameter

23-0706-RCR8-NY-23

Exterior - Large Regulator 

House - Green Wood 

Overhang Paint
(2)

23-0706-RCR8-NY-20

Large Regulator House - 

Basement - Light Green 

Concrete Wall Paint

23-0706-RCR8-NY-21

Large Regulator House - 

Basement - Green Metal Pipe 

Paint

8" Outside Diameter

23-0706-RCR8-NY-24
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Table 2
Summary of Paint Sampling - Total Metals

West Parish Pump Station - Springfield Water and Sewer Commission

Demolition Project

1515 Granville Road,

Westfield, MA 01085

Sample ID Location(s) Parameters Results (PPM) Regulatory Standard Comments

Legend:

Survey Performed By: Nathan Yergeau PPM= Parts Per Million

NE= Not EstablishedSurvey Date(s): July 5 & 6, 2023

(2) = Assumed PCBs >50 PPM

Shaded and bolded results indicate concentrations greater than 20X 

EPA's regulatory standards for heavy metals via TCLP analysis. Refer to 

Table 4 for Waste Characterization analysis results.(1)
 = Confirmed PCBs >50 PPM
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CO48357 - CO48380

Thursday, July 27, 2023

Sample ID#s:

Attn: Nathan Yergeau
Tighe & Bond
213 Court St, Suite 1100
Middletown, CT 06457

SDG ID: GCO48357
Project ID: WEST PARISH PUMP STATION - SWSC

Sincerely yours,

Laboratory Director
Phyllis Shiller

If you are the client above and have any questions concerning this testing, please do 
not hesitate to contact Phoenix Client Services at ext.200.  The contents of this report 
cannot be discussed with anyone other than the client listed above without their 
written consent.

NELAC - #NY11301
CT Lab Registration #PH-0618
MA Lab Registration #M-CT007
ME Lab Registration #CT-007
NH Lab Registration #213693-A,B

NJ Lab Registration #CT-003
NY Lab Registration #11301
PA Lab Registration #68-03530
RI Lab Registration #63
VT Lab Registration #VT11301

This laboratory is in compliance with the NELAC requirements of procedures used 
except where indicated.

This report contains results for the parameters tested, under the sampling conditions 
described on the Chain Of Custody, as received by the laboratory.  This report is 
incomplete unless all pages indicated in the pagination at the bottom of the page are 
included.

A scanned version of the COC form accompanies the analytical report and is an exact 
duplicate of the original.

All soils, solids and sludges are reported on a dry weight basis unless otherwise noted 
in the sample comments.

587 East Middle Turnpike, P.O. Box 370, Manchester, CT 06040
Telephone (860) 645-1102
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Sample Id Cross Reference
July 27, 2023

587 East Middle Turnpike, P.O.Box 370, Manchester, CT 06045
              Tel. (860) 645-1102            Fax (860) 645-0823

Environmental Laboratories, Inc.

SDG I.D.: GCO48357

Client Id Lab Id Matrix

Project ID: WEST PARISH PUMP STATION - SWSC

23-0706-RCR8-NY-01 CO48357 BULK
23-0706-RCR8-NY-02 CO48358 BULK
23-0706-RCR8-NY-03 CO48359 BULK
23-0706-RCR8-NY-04 CO48360 BULK
23-0706-RCR8-NY-05 CO48361 BULK
23-0706-RCR8-NY-06 CO48362 BULK
23-0706-RCR8-NY-07 CO48363 BULK
23-0706-RCR8-NY-08 CO48364 BULK
23-0706-RCR8-NY-09 CO48365 BULK
23-0706-RCR8-NY-10 CO48366 BULK
23-0706-RCR8-NY-11 CO48367 BULK
23-0706-RCR8-NY-12 CO48368 BULK
23-0706-RCR8-NY-13 CO48369 BULK
23-0706-RCR8-NY-14 CO48370 BULK
23-0706-RCR8-NY-15 CO48371 BULK
23-0706-RCR8-NY-16 CO48372 BULK
23-0706-RCR8-NY-17 CO48373 BULK
23-0706-RCR8-NY-18 CO48374 BULK
23-0706-RCR8-NY-19 CO48375 BULK
23-0706-RCR8-NY-20 CO48376 BULK
23-0706-RCR8-NY-21 CO48377 BULK
23-0706-RCR8-NY-22 CO48378 BULK
23-0706-RCR8-NY-23 CO48379 BULK
23-0706-RCR8-NY-24 CO48380 BULK

Page 2 of 32

La
st

 M
od

ifi
ed

: 0
2/

28
/2

02
4 

at
 1

0:
41

A
M

 E
S

T



Sample Information Custody Information
Matrix:
Location Code:
Rush Request:
P.O.#:

Collected by:
Received by:
Analyzed by:

BULK
TIGHE
Standard
28-2057-078

07/06/23
SR1
see "By" below

NY

Laboratory Data

23-0706-RCR8-NY-01

Phoenix ID: CO48357

07/12/23
15:00
11:52

Parameter Result
RL/
PQL Units Date/Time By Reference

FOR: Attn: Nathan Yergeau
Tighe & Bond
213 Court St, Suite 1100
Middletown, CT 06457

Analysis Report
July 27, 2023

Date Time

SDG ID: GCO48357

Client ID:
Project ID: WEST PARISH PUMP STATION - SWSC

Dilution

587 East Middle Turnpike, P.O.Box 370, Manchester, CT 06045
              Tel. (860) 645-1102            Fax (860) 645-0823

Environmental Laboratories, Inc.

< 2.0Silver 2.0 07/13/23 IE SW6010Dmg/Kg 1
< 4.0Arsenic 4.0 07/13/23 IE SW6010Dmg/Kg 1
702Barium 2.0 07/13/23 IE SW6010Dmg/Kg 1
3.3Cadmium 2.0 07/13/23 IE SW6010Dmg/Kg 1

92.1Chromium 2.0 07/13/23 IE SW6010Dmg/Kg 1
0.51Mercury 0.03 07/13/23 AL1 SW7471Bmg/Kg 2
1860Lead 20 07/13/23 IE SW6010Dmg/Kg 10
< 7.9Selenium 7.9 07/13/23 IE SW6010Dmg/Kg 1

CompletedMercury Digestion 07/13/23 K/AL SW7471B
CompletedTotal Metals Digest 07/12/23 P/AG SW3050B

Comments:
Results are reported on an ``as received`` basis, and are not corrected for dry weight.

All soils, solids and sludges are reported on a dry weight basis unless otherwise noted in the sample comments.

Phyllis Shiller, Laboratory Director
July 27, 2023

Massachusetts does not offer certification for Soil/Solid matrices.

If you are the client above and have any questions concerning this testing, please do not hesitate to contact Phoenix Client Services at ext.200.  
The contents of this report cannot be discussed with anyone other than the client listed above without their written consent.

Reviewed and Released by: Greg Lawrence, Assistant Lab Director

RL/PQL=Reporting/Practical Quantitation Level  ND=Not Detected   BRL=Below Reporting Level

Ver 1
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Sample Information Custody Information
Matrix:
Location Code:
Rush Request:
P.O.#:

Collected by:
Received by:
Analyzed by:

BULK
TIGHE
Standard
28-2057-078

07/06/23
SR1
see "By" below

NY

Laboratory Data

23-0706-RCR8-NY-02

Phoenix ID: CO48358

07/12/23
15:00
11:52

Parameter Result
RL/
PQL Units Date/Time By Reference

FOR: Attn: Nathan Yergeau
Tighe & Bond
213 Court St, Suite 1100
Middletown, CT 06457

Analysis Report
July 27, 2023

Date Time

SDG ID: GCO48357

Client ID:
Project ID: WEST PARISH PUMP STATION - SWSC

Dilution

587 East Middle Turnpike, P.O.Box 370, Manchester, CT 06045
              Tel. (860) 645-1102            Fax (860) 645-0823

Environmental Laboratories, Inc.

< 1.9Silver 1.9 07/13/23 IE SW6010Dmg/Kg 1
< 3.7Arsenic 3.7 07/13/23 IE SW6010Dmg/Kg 1
1250Barium 1.9 07/13/23 IE SW6010Dmg/Kg 1
3.4Cadmium 1.9 07/13/23 IE SW6010Dmg/Kg 1

10.9Chromium 1.9 07/13/23 IE SW6010Dmg/Kg 1
1.23Mercury 0.03 07/13/23 AL1 SW7471Bmg/Kg 2
533Lead 1.9 07/13/23 IE SW6010Dmg/Kg 1

< 7.4Selenium 7.4 07/13/23 IE SW6010Dmg/Kg 1

CompletedMercury Digestion 07/13/23 K/AL SW7471B
CompletedTotal Metals Digest 07/12/23 P/AG SW3050B

Comments:
Results are reported on an ``as received`` basis, and are not corrected for dry weight.

All soils, solids and sludges are reported on a dry weight basis unless otherwise noted in the sample comments.

Phyllis Shiller, Laboratory Director
July 27, 2023

Massachusetts does not offer certification for Soil/Solid matrices.

If you are the client above and have any questions concerning this testing, please do not hesitate to contact Phoenix Client Services at ext.200.  
The contents of this report cannot be discussed with anyone other than the client listed above without their written consent.

Reviewed and Released by: Greg Lawrence, Assistant Lab Director

RL/PQL=Reporting/Practical Quantitation Level  ND=Not Detected   BRL=Below Reporting Level

Ver 1
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Sample Information Custody Information
Matrix:
Location Code:
Rush Request:
P.O.#:

Collected by:
Received by:
Analyzed by:

BULK
TIGHE
Standard
28-2057-078

07/06/23
SR1
see "By" below

NY

Laboratory Data

23-0706-RCR8-NY-03

Phoenix ID: CO48359

07/12/23
15:00
11:52

Parameter Result
RL/
PQL Units Date/Time By Reference

FOR: Attn: Nathan Yergeau
Tighe & Bond
213 Court St, Suite 1100
Middletown, CT 06457

Analysis Report
July 27, 2023

Date Time

SDG ID: GCO48357

Client ID:
Project ID: WEST PARISH PUMP STATION - SWSC

Dilution

587 East Middle Turnpike, P.O.Box 370, Manchester, CT 06045
              Tel. (860) 645-1102            Fax (860) 645-0823

Environmental Laboratories, Inc.

< 1.7Silver 1.7 07/13/23 IE SW6010Dmg/Kg 1
4.1Arsenic 3.4 07/13/23 IE SW6010Dmg/Kg 1

12400Barium 17 07/13/23 IE SW6010Dmg/Kg 10
7.9Cadmium 1.7 07/13/23 IE SW6010Dmg/Kg 1

35.6Chromium 1.7 07/13/23 IE SW6010Dmg/Kg 1
0.65Mercury 0.03 07/13/23 AL1 SW7471Bmg/Kg 2
1240Lead 17 07/13/23 IE SW6010Dmg/Kg 10
< 6.9Selenium 6.9 07/13/23 IE SW6010Dmg/Kg 1

CompletedMercury Digestion 07/13/23 K/AL SW7471B
CompletedTotal Metals Digest 07/12/23 P/AG SW3050B

Comments:
Results are reported on an ``as received`` basis, and are not corrected for dry weight.

All soils, solids and sludges are reported on a dry weight basis unless otherwise noted in the sample comments.

Phyllis Shiller, Laboratory Director
July 27, 2023

Massachusetts does not offer certification for Soil/Solid matrices.

If you are the client above and have any questions concerning this testing, please do not hesitate to contact Phoenix Client Services at ext.200.  
The contents of this report cannot be discussed with anyone other than the client listed above without their written consent.

Reviewed and Released by: Greg Lawrence, Assistant Lab Director

RL/PQL=Reporting/Practical Quantitation Level  ND=Not Detected   BRL=Below Reporting Level

Ver 1
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Sample Information Custody Information
Matrix:
Location Code:
Rush Request:
P.O.#:

Collected by:
Received by:
Analyzed by:

BULK
TIGHE
Standard
28-2057-078

07/06/23
SR1
see "By" below

NY

Laboratory Data

23-0706-RCR8-NY-04

Phoenix ID: CO48360

07/12/23
15:00
11:52

Parameter Result
RL/
PQL Units Date/Time By Reference

FOR: Attn: Nathan Yergeau
Tighe & Bond
213 Court St, Suite 1100
Middletown, CT 06457

Analysis Report
July 27, 2023

Date Time

SDG ID: GCO48357

Client ID:
Project ID: WEST PARISH PUMP STATION - SWSC

Dilution

587 East Middle Turnpike, P.O.Box 370, Manchester, CT 06045
              Tel. (860) 645-1102            Fax (860) 645-0823

Environmental Laboratories, Inc.

< 1.9Silver 1.9 07/13/23 IE SW6010Dmg/Kg 1
3.9Arsenic 3.8 07/13/23 IE SW6010Dmg/Kg 1
132Barium 1.9 07/13/23 IE SW6010Dmg/Kg 1
38.0Cadmium 1.9 07/13/23 IE SW6010Dmg/Kg 1
600Chromium 1.9 07/13/23 IE SW6010Dmg/Kg 1
0.74Mercury 0.03 07/13/23 AL1 SW7471Bmg/Kg 2
7780Lead 19 07/13/23 IE SW6010Dmg/Kg 10
< 7.5Selenium 7.5 07/13/23 IE SW6010Dmg/Kg 1

CompletedMercury Digestion 07/13/23 K/AL SW7471B
CompletedTotal Metals Digest 07/12/23 P/AG SW3050B

Comments:
Results are reported on an ``as received`` basis, and are not corrected for dry weight.

All soils, solids and sludges are reported on a dry weight basis unless otherwise noted in the sample comments.

Phyllis Shiller, Laboratory Director
July 27, 2023

Massachusetts does not offer certification for Soil/Solid matrices.

If you are the client above and have any questions concerning this testing, please do not hesitate to contact Phoenix Client Services at ext.200.  
The contents of this report cannot be discussed with anyone other than the client listed above without their written consent.

Reviewed and Released by: Greg Lawrence, Assistant Lab Director

RL/PQL=Reporting/Practical Quantitation Level  ND=Not Detected   BRL=Below Reporting Level

Ver 1
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Sample Information Custody Information
Matrix:
Location Code:
Rush Request:
P.O.#:

Collected by:
Received by:
Analyzed by:

BULK
TIGHE
Standard
28-2057-078

07/06/23
SR1
see "By" below

NY

Laboratory Data

23-0706-RCR8-NY-05

Phoenix ID: CO48361

07/12/23
15:00
11:52

Parameter Result
RL/
PQL Units Date/Time By Reference

FOR: Attn: Nathan Yergeau
Tighe & Bond
213 Court St, Suite 1100
Middletown, CT 06457

Analysis Report
July 27, 2023

Date Time

SDG ID: GCO48357

Client ID:
Project ID: WEST PARISH PUMP STATION - SWSC

Dilution

587 East Middle Turnpike, P.O.Box 370, Manchester, CT 06045
              Tel. (860) 645-1102            Fax (860) 645-0823

Environmental Laboratories, Inc.

< 1.4Silver 1.4 07/13/23 IE SW6010Dmg/Kg 1
< 2.7Arsenic 2.7 07/13/23 IE SW6010Dmg/Kg 1
73.3Barium 1.4 07/13/23 IE SW6010Dmg/Kg 1
< 1.4Cadmium 1.4 07/13/23 IE SW6010Dmg/Kg 1
5.2Chromium 1.4 07/13/23 IE SW6010Dmg/Kg 1

0.31Mercury 0.03 07/13/23 AL1 SW7471Bmg/Kg 2
150Lead 1.4 07/13/23 IE SW6010Dmg/Kg 1

< 5.5Selenium 5.5 07/13/23 IE SW6010Dmg/Kg 1

CompletedMercury Digestion 07/13/23 K/AL SW7471B
CompletedTotal Metals Digest 07/12/23 P/AG SW3050B

Comments:
Results are reported on an ``as received`` basis, and are not corrected for dry weight.

All soils, solids and sludges are reported on a dry weight basis unless otherwise noted in the sample comments.

Phyllis Shiller, Laboratory Director
July 27, 2023

Massachusetts does not offer certification for Soil/Solid matrices.

If you are the client above and have any questions concerning this testing, please do not hesitate to contact Phoenix Client Services at ext.200.  
The contents of this report cannot be discussed with anyone other than the client listed above without their written consent.

Reviewed and Released by: Greg Lawrence, Assistant Lab Director

RL/PQL=Reporting/Practical Quantitation Level  ND=Not Detected   BRL=Below Reporting Level

Ver 1
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Sample Information Custody Information
Matrix:
Location Code:
Rush Request:
P.O.#:

Collected by:
Received by:
Analyzed by:

BULK
TIGHE
Standard
28-2057-078

07/06/23
SR1
see "By" below

NY

Laboratory Data

23-0706-RCR8-NY-06

Phoenix ID: CO48362

07/12/23
15:00
11:52

Parameter Result
RL/
PQL Units Date/Time By Reference

FOR: Attn: Nathan Yergeau
Tighe & Bond
213 Court St, Suite 1100
Middletown, CT 06457

Analysis Report
July 27, 2023

Date Time

SDG ID: GCO48357

Client ID:
Project ID: WEST PARISH PUMP STATION - SWSC

Dilution

587 East Middle Turnpike, P.O.Box 370, Manchester, CT 06045
              Tel. (860) 645-1102            Fax (860) 645-0823

Environmental Laboratories, Inc.

< 2.1Silver 2.1 07/25/23 TH SW6010Dmg/Kg 1
< 4.3Arsenic 4.3 07/25/23 TH SW6010Dmg/Kg 1
166Barium 2.1 07/25/23 TH SW6010Dmg/Kg 1

< 2.1Cadmium 2.1 07/25/23 TH SW6010Dmg/Kg 1
8.2Chromium 2.1 07/25/23 TH SW6010Dmg/Kg 1

20.5Mercury 1.2 07/13/23 AL1 SW7471Bmg/Kg 100
109Lead 2.1 07/25/23 TH SW6010Dmg/Kg 1

< 8.5Selenium 8.5 07/25/23 TH SW6010Dmg/Kg 1

CompletedMercury Digestion 07/13/23 AL/AL SW7471B
CompletedTotal Metals Digest 07/12/23 P/AG SW3050B

Comments:
Results are reported on an ``as received`` basis, and are not corrected for dry weight.

All soils, solids and sludges are reported on a dry weight basis unless otherwise noted in the sample comments.

Phyllis Shiller, Laboratory Director
July 27, 2023

Massachusetts does not offer certification for Soil/Solid matrices.

If you are the client above and have any questions concerning this testing, please do not hesitate to contact Phoenix Client Services at ext.200.  
The contents of this report cannot be discussed with anyone other than the client listed above without their written consent.

Reviewed and Released by: Greg Lawrence, Assistant Lab Director

RL/PQL=Reporting/Practical Quantitation Level  ND=Not Detected   BRL=Below Reporting Level

Ver 1
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Sample Information Custody Information
Matrix:
Location Code:
Rush Request:
P.O.#:

Collected by:
Received by:
Analyzed by:

BULK
TIGHE
Standard
28-2057-078

07/06/23
SR1
see "By" below

NY

Laboratory Data

23-0706-RCR8-NY-07

Phoenix ID: CO48363

07/12/23
15:00
11:52

Parameter Result
RL/
PQL Units Date/Time By Reference

FOR: Attn: Nathan Yergeau
Tighe & Bond
213 Court St, Suite 1100
Middletown, CT 06457

Analysis Report
July 27, 2023

Date Time

SDG ID: GCO48357

Client ID:
Project ID: WEST PARISH PUMP STATION - SWSC

Dilution

587 East Middle Turnpike, P.O.Box 370, Manchester, CT 06045
              Tel. (860) 645-1102            Fax (860) 645-0823

Environmental Laboratories, Inc.

< 2.1Silver 2.1 07/25/23 TH SW6010Dmg/Kg 1
5.9Arsenic 4.2 07/25/23 TH SW6010Dmg/Kg 1

5840Barium 2.1 07/25/23 TH SW6010Dmg/Kg 1
3.4Cadmium 2.1 07/25/23 TH SW6010Dmg/Kg 1

10.4Chromium 2.1 07/25/23 TH SW6010Dmg/Kg 1
0.69Mercury 0.03 07/14/23 PM SW7471Bmg/Kg 2
394Lead 2.1 07/25/23 TH SW6010Dmg/Kg 1

< 8.5Selenium 8.5 07/25/23 TH SW6010Dmg/Kg 1

CompletedMercury Digestion 07/13/23 K/AL SW7471B
CompletedTotal Metals Digest 07/12/23 P/AG SW3050B

Comments:
Results are reported on an ``as received`` basis, and are not corrected for dry weight.

All soils, solids and sludges are reported on a dry weight basis unless otherwise noted in the sample comments.

Phyllis Shiller, Laboratory Director
July 27, 2023

Massachusetts does not offer certification for Soil/Solid matrices.

If you are the client above and have any questions concerning this testing, please do not hesitate to contact Phoenix Client Services at ext.200.  
The contents of this report cannot be discussed with anyone other than the client listed above without their written consent.

Reviewed and Released by: Greg Lawrence, Assistant Lab Director

RL/PQL=Reporting/Practical Quantitation Level  ND=Not Detected   BRL=Below Reporting Level

Ver 1
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Sample Information Custody Information
Matrix:
Location Code:
Rush Request:
P.O.#:

Collected by:
Received by:
Analyzed by:

BULK
TIGHE
Standard
28-2057-078

07/06/23
SR1
see "By" below

NY

Laboratory Data

23-0706-RCR8-NY-08

Phoenix ID: CO48364

07/12/23
15:00
11:52

Parameter Result
RL/
PQL Units Date/Time By Reference

FOR: Attn: Nathan Yergeau
Tighe & Bond
213 Court St, Suite 1100
Middletown, CT 06457

Analysis Report
July 27, 2023

Date Time

SDG ID: GCO48357

Client ID:
Project ID: WEST PARISH PUMP STATION - SWSC

Dilution

587 East Middle Turnpike, P.O.Box 370, Manchester, CT 06045
              Tel. (860) 645-1102            Fax (860) 645-0823

Environmental Laboratories, Inc.

< 1.2Silver 1.2 07/25/23 TH SW6010Dmg/Kg 1
27.2Arsenic 2.4 07/25/23 TH SW6010Dmg/Kg 1
3860Barium 1.2 07/25/23 TH SW6010Dmg/Kg 1
1.3Cadmium 1.2 07/25/23 TH SW6010Dmg/Kg 1
148Chromium 1.2 07/25/23 TH SW6010Dmg/Kg 1
0.74Mercury 0.03 07/14/23 PM SW7471Bmg/Kg 2
4000Lead 12 07/24/23 TH SW6010Dmg/Kg 10
< 4.8Selenium 4.8 07/25/23 TH SW6010Dmg/Kg 1

CompletedMercury Digestion 07/13/23 K/AL SW7471B
CompletedTotal Metals Digest 07/12/23 P/AG SW3050B

Comments:
Results are reported on an ``as received`` basis, and are not corrected for dry weight.

All soils, solids and sludges are reported on a dry weight basis unless otherwise noted in the sample comments.

Phyllis Shiller, Laboratory Director
July 27, 2023

Massachusetts does not offer certification for Soil/Solid matrices.

If you are the client above and have any questions concerning this testing, please do not hesitate to contact Phoenix Client Services at ext.200.  
The contents of this report cannot be discussed with anyone other than the client listed above without their written consent.

Reviewed and Released by: Greg Lawrence, Assistant Lab Director

RL/PQL=Reporting/Practical Quantitation Level  ND=Not Detected   BRL=Below Reporting Level

Ver 1

Page 10 of 32
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Sample Information Custody Information
Matrix:
Location Code:
Rush Request:
P.O.#:

Collected by:
Received by:
Analyzed by:

BULK
TIGHE
Standard
28-2057-078

07/06/23
SR1
see "By" below

NY

Laboratory Data

23-0706-RCR8-NY-09

Phoenix ID: CO48365

07/12/23
15:00
11:52

Parameter Result
RL/
PQL Units Date/Time By Reference

FOR: Attn: Nathan Yergeau
Tighe & Bond
213 Court St, Suite 1100
Middletown, CT 06457

Analysis Report
July 27, 2023

Date Time

SDG ID: GCO48357

Client ID:
Project ID: WEST PARISH PUMP STATION - SWSC

Dilution

587 East Middle Turnpike, P.O.Box 370, Manchester, CT 06045
              Tel. (860) 645-1102            Fax (860) 645-0823

Environmental Laboratories, Inc.

< 1.5Silver 1.5 07/25/23 TH SW6010Dmg/Kg 1
< 3.0Arsenic 3.0 07/25/23 TH SW6010Dmg/Kg 1
38400Barium 15 07/24/23 TH SW6010Dmg/Kg 10
< 1.5Cadmium 1.5 07/25/23 TH SW6010Dmg/Kg 1
3.2Chromium 1.5 07/25/23 TH SW6010Dmg/Kg 1

< 0.03Mercury 0.03 07/14/23 PM SW7471Bmg/Kg 2
< 1.5Lead 1.5 07/25/23 TH SW6010Dmg/Kg 1
< 6.0Selenium 6.0 07/25/23 TH SW6010Dmg/Kg 1

CompletedMercury Digestion 07/13/23 K/AL SW7471B
CompletedTotal Metals Digest 07/12/23 P/AG SW3050B

Comments:
Results are reported on an ``as received`` basis, and are not corrected for dry weight.

All soils, solids and sludges are reported on a dry weight basis unless otherwise noted in the sample comments.

Phyllis Shiller, Laboratory Director
July 27, 2023

Massachusetts does not offer certification for Soil/Solid matrices.

If you are the client above and have any questions concerning this testing, please do not hesitate to contact Phoenix Client Services at ext.200.  
The contents of this report cannot be discussed with anyone other than the client listed above without their written consent.

Reviewed and Released by: Greg Lawrence, Assistant Lab Director

RL/PQL=Reporting/Practical Quantitation Level  ND=Not Detected   BRL=Below Reporting Level

Ver 1
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Sample Information Custody Information
Matrix:
Location Code:
Rush Request:
P.O.#:

Collected by:
Received by:
Analyzed by:

BULK
TIGHE
Standard
28-2057-078

07/06/23
SR1
see "By" below

NY

Laboratory Data

23-0706-RCR8-NY-10

Phoenix ID: CO48366

07/12/23
15:00
11:52

Parameter Result
RL/
PQL Units Date/Time By Reference

FOR: Attn: Nathan Yergeau
Tighe & Bond
213 Court St, Suite 1100
Middletown, CT 06457

Analysis Report
July 27, 2023

Date Time

SDG ID: GCO48357

Client ID:
Project ID: WEST PARISH PUMP STATION - SWSC

Dilution

587 East Middle Turnpike, P.O.Box 370, Manchester, CT 06045
              Tel. (860) 645-1102            Fax (860) 645-0823

Environmental Laboratories, Inc.

< 1.8Silver 1.8 07/25/23 TH SW6010Dmg/Kg 1
84.4Arsenic 3.5 07/25/23 TH SW6010Dmg/Kg 1

34700Barium 18 07/25/23 TH SW6010Dmg/Kg 10
9.8Cadmium 1.8 07/25/23 TH SW6010Dmg/Kg 1
377Chromium 1.8 07/25/23 TH SW6010Dmg/Kg 1
11.2Mercury 1.3 07/14/23 PM SW7471Bmg/Kg 100

48200Lead 180 07/26/23 TH SW6010Dmg/Kg 100
< 7.0Selenium 7.0 07/25/23 TH SW6010Dmg/Kg 1

CompletedMercury Digestion 07/13/23 K/AL SW7471B
CompletedTotal Metals Digest 07/12/23 P/AG SW3050B

Comments:
Results are reported on an ``as received`` basis, and are not corrected for dry weight.

All soils, solids and sludges are reported on a dry weight basis unless otherwise noted in the sample comments.

Phyllis Shiller, Laboratory Director
July 27, 2023

Massachusetts does not offer certification for Soil/Solid matrices.

If you are the client above and have any questions concerning this testing, please do not hesitate to contact Phoenix Client Services at ext.200.  
The contents of this report cannot be discussed with anyone other than the client listed above without their written consent.

Reviewed and Released by: Greg Lawrence, Assistant Lab Director

RL/PQL=Reporting/Practical Quantitation Level  ND=Not Detected   BRL=Below Reporting Level

Ver 1

Page 12 of 32

La
st

 M
od

ifi
ed

: 0
2/

28
/2

02
4 

at
 1

0:
41

A
M

 E
S

T



Sample Information Custody Information
Matrix:
Location Code:
Rush Request:
P.O.#:

Collected by:
Received by:
Analyzed by:

BULK
TIGHE
Standard
28-2057-078

07/06/23
SR1
see "By" below

NY

Laboratory Data

23-0706-RCR8-NY-11

Phoenix ID: CO48367

07/12/23
15:00
11:52

Parameter Result
RL/
PQL Units Date/Time By Reference

FOR: Attn: Nathan Yergeau
Tighe & Bond
213 Court St, Suite 1100
Middletown, CT 06457

Analysis Report
July 27, 2023

Date Time

SDG ID: GCO48357

Client ID:
Project ID: WEST PARISH PUMP STATION - SWSC

Dilution

587 East Middle Turnpike, P.O.Box 370, Manchester, CT 06045
              Tel. (860) 645-1102            Fax (860) 645-0823

Environmental Laboratories, Inc.

6.3Silver 1.0 07/25/23 TH SW6010Dmg/Kg 1
14.2Arsenic 2.0 07/25/23 TH SW6010Dmg/Kg 1

21600Barium 10 07/25/23 TH SW6010Dmg/Kg 10
7.0Cadmium 1.0 07/25/23 TH SW6010Dmg/Kg 1
285Chromium 1.0 07/25/23 TH SW6010Dmg/Kg 1
9.97Mercury 0.66 07/14/23 PM SW7471Bmg/Kg 50

122000Lead 1000 07/26/23 TH SW6010Dmg/Kg 1000
< 4.1Selenium 4.1 07/25/23 TH SW6010Dmg/Kg 1

CompletedMercury Digestion 07/13/23 K/AL SW7471B
CompletedTotal Metals Digest 07/12/23 P/AG SW3050B

Comments:
Results are reported on an ``as received`` basis, and are not corrected for dry weight.

All soils, solids and sludges are reported on a dry weight basis unless otherwise noted in the sample comments.

Phyllis Shiller, Laboratory Director
July 27, 2023

Massachusetts does not offer certification for Soil/Solid matrices.

If you are the client above and have any questions concerning this testing, please do not hesitate to contact Phoenix Client Services at ext.200.  
The contents of this report cannot be discussed with anyone other than the client listed above without their written consent.

Reviewed and Released by: Greg Lawrence, Assistant Lab Director

RL/PQL=Reporting/Practical Quantitation Level  ND=Not Detected   BRL=Below Reporting Level

Ver 1
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Sample Information Custody Information
Matrix:
Location Code:
Rush Request:
P.O.#:

Collected by:
Received by:
Analyzed by:

BULK
TIGHE
Standard
28-2057-078

07/06/23
SR1
see "By" below

NY

Laboratory Data

23-0706-RCR8-NY-12

Phoenix ID: CO48368

07/12/23
15:00
11:52

Parameter Result
RL/
PQL Units Date/Time By Reference

FOR: Attn: Nathan Yergeau
Tighe & Bond
213 Court St, Suite 1100
Middletown, CT 06457

Analysis Report
July 27, 2023

Date Time

SDG ID: GCO48357

Client ID:
Project ID: WEST PARISH PUMP STATION - SWSC

Dilution

587 East Middle Turnpike, P.O.Box 370, Manchester, CT 06045
              Tel. (860) 645-1102            Fax (860) 645-0823

Environmental Laboratories, Inc.

< 1.1Silver 1.1 07/25/23 TH SW6010Dmg/Kg 1
< 2.1Arsenic 2.1 07/25/23 TH SW6010Dmg/Kg 1
7280Barium 11 07/25/23 TH SW6010Dmg/Kg 10
< 1.1Cadmium 1.1 07/25/23 TH SW6010Dmg/Kg 1
11.8Chromium 1.1 07/25/23 TH SW6010Dmg/Kg 1
0.48Mercury 0.03 07/14/23 PM SW7471Bmg/Kg 2
25.7Lead 1.1 07/26/23 TH SW6010Dmg/Kg 1
< 4.2Selenium 4.2 07/25/23 TH SW6010Dmg/Kg 1

CompletedMercury Digestion 07/13/23 K/AL SW7471B
CompletedTotal Metals Digest 07/12/23 P/AG SW3050B

Comments:
Results are reported on an ``as received`` basis, and are not corrected for dry weight.

All soils, solids and sludges are reported on a dry weight basis unless otherwise noted in the sample comments.

Phyllis Shiller, Laboratory Director
July 27, 2023

Massachusetts does not offer certification for Soil/Solid matrices.

If you are the client above and have any questions concerning this testing, please do not hesitate to contact Phoenix Client Services at ext.200.  
The contents of this report cannot be discussed with anyone other than the client listed above without their written consent.

Reviewed and Released by: Greg Lawrence, Assistant Lab Director

RL/PQL=Reporting/Practical Quantitation Level  ND=Not Detected   BRL=Below Reporting Level

Ver 1
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Sample Information Custody Information
Matrix:
Location Code:
Rush Request:
P.O.#:

Collected by:
Received by:
Analyzed by:

BULK
TIGHE
Standard
28-2057-078

07/06/23
SR1
see "By" below

NY

Laboratory Data

23-0706-RCR8-NY-13

Phoenix ID: CO48369

07/12/23
15:00
11:52

Parameter Result
RL/
PQL Units Date/Time By Reference

FOR: Attn: Nathan Yergeau
Tighe & Bond
213 Court St, Suite 1100
Middletown, CT 06457

Analysis Report
July 27, 2023

Date Time

SDG ID: GCO48357

Client ID:
Project ID: WEST PARISH PUMP STATION - SWSC

Dilution

587 East Middle Turnpike, P.O.Box 370, Manchester, CT 06045
              Tel. (860) 645-1102            Fax (860) 645-0823

Environmental Laboratories, Inc.

< 1.4Silver 1.4 07/25/23 TH SW6010Dmg/Kg 1
< 2.7Arsenic 2.7 07/25/23 TH SW6010Dmg/Kg 1
1410Barium 1.4 07/25/23 TH SW6010Dmg/Kg 1
2.4Cadmium 1.4 07/25/23 TH SW6010Dmg/Kg 1

15.4Chromium 1.4 07/25/23 TH SW6010Dmg/Kg 1
4.67Mercury 0.26 07/14/23 PM SW7471Bmg/Kg 20
1160Lead 14 07/25/23 TH SW6010Dmg/Kg 10
< 5.5Selenium 5.5 07/25/23 TH SW6010Dmg/Kg 1

CompletedMercury Digestion 07/13/23 K/AL SW7471B
CompletedTotal Metals Digest 07/12/23 P/AG SW3050B

Comments:
Results are reported on an ``as received`` basis, and are not corrected for dry weight.

All soils, solids and sludges are reported on a dry weight basis unless otherwise noted in the sample comments.

Phyllis Shiller, Laboratory Director
July 27, 2023

Massachusetts does not offer certification for Soil/Solid matrices.

If you are the client above and have any questions concerning this testing, please do not hesitate to contact Phoenix Client Services at ext.200.  
The contents of this report cannot be discussed with anyone other than the client listed above without their written consent.

Reviewed and Released by: Greg Lawrence, Assistant Lab Director

RL/PQL=Reporting/Practical Quantitation Level  ND=Not Detected   BRL=Below Reporting Level

Ver 1
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Sample Information Custody Information
Matrix:
Location Code:
Rush Request:
P.O.#:

Collected by:
Received by:
Analyzed by:

BULK
TIGHE
Standard
28-2057-078

07/06/23
SR1
see "By" below

NY

Laboratory Data

23-0706-RCR8-NY-14

Phoenix ID: CO48370

07/12/23
15:00
11:52

Parameter Result
RL/
PQL Units Date/Time By Reference

FOR: Attn: Nathan Yergeau
Tighe & Bond
213 Court St, Suite 1100
Middletown, CT 06457

Analysis Report
July 27, 2023

Date Time

SDG ID: GCO48357

Client ID:
Project ID: WEST PARISH PUMP STATION - SWSC

Dilution

587 East Middle Turnpike, P.O.Box 370, Manchester, CT 06045
              Tel. (860) 645-1102            Fax (860) 645-0823

Environmental Laboratories, Inc.

< 1.5Silver 1.5 07/25/23 TH SW6010Dmg/Kg 1
< 3.0Arsenic 3.0 07/25/23 TH SW6010Dmg/Kg 1
26500Barium 15 07/25/23 TH SW6010Dmg/Kg 10
10.9Cadmium 1.5 07/25/23 TH SW6010Dmg/Kg 1
543Chromium 1.5 07/25/23 TH SW6010Dmg/Kg 1
4.80Mercury 0.25 07/14/23 PM SW7471Bmg/Kg 20

48100Lead 150 07/26/23 TH SW6010Dmg/Kg 100
< 6.1Selenium 6.1 07/25/23 TH SW6010Dmg/Kg 1

CompletedMercury Digestion 07/13/23 K/AL SW7471B
CompletedTotal Metals Digest 07/12/23 P/AG SW3050B

Comments:
Results are reported on an ``as received`` basis, and are not corrected for dry weight.

All soils, solids and sludges are reported on a dry weight basis unless otherwise noted in the sample comments.

Phyllis Shiller, Laboratory Director
July 27, 2023

Massachusetts does not offer certification for Soil/Solid matrices.

If you are the client above and have any questions concerning this testing, please do not hesitate to contact Phoenix Client Services at ext.200.  
The contents of this report cannot be discussed with anyone other than the client listed above without their written consent.

Reviewed and Released by: Greg Lawrence, Assistant Lab Director

RL/PQL=Reporting/Practical Quantitation Level  ND=Not Detected   BRL=Below Reporting Level

Ver 1
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Sample Information Custody Information
Matrix:
Location Code:
Rush Request:
P.O.#:

Collected by:
Received by:
Analyzed by:

BULK
TIGHE
Standard
28-2057-078

07/06/23
SR1
see "By" below

NY

Laboratory Data

23-0706-RCR8-NY-15

Phoenix ID: CO48371

07/12/23
15:00
11:52

Parameter Result
RL/
PQL Units Date/Time By Reference

FOR: Attn: Nathan Yergeau
Tighe & Bond
213 Court St, Suite 1100
Middletown, CT 06457

Analysis Report
July 27, 2023

Date Time

SDG ID: GCO48357

Client ID:
Project ID: WEST PARISH PUMP STATION - SWSC

Dilution

587 East Middle Turnpike, P.O.Box 370, Manchester, CT 06045
              Tel. (860) 645-1102            Fax (860) 645-0823

Environmental Laboratories, Inc.

< 2.3Silver 2.3 07/25/23 TH SW6010Dmg/Kg 1
< 4.6Arsenic 4.6 07/25/23 TH SW6010Dmg/Kg 1
13300Barium 23 07/25/23 TH SW6010Dmg/Kg 10
< 2.3Cadmium 2.3 07/25/23 TH SW6010Dmg/Kg 1
25.1Chromium 2.3 07/25/23 TH SW6010Dmg/Kg 1
4.91Mercury 0.26 07/14/23 PM SW7471Bmg/Kg 20
2000Lead 23 07/25/23 TH SW6010Dmg/Kg 10
< 9.3Selenium 9.3 07/25/23 TH SW6010Dmg/Kg 1

CompletedMercury Digestion 07/13/23 K/AL SW7471B
CompletedTotal Metals Digest 07/12/23 P/AG SW3050B

Comments:
Results are reported on an ``as received`` basis, and are not corrected for dry weight.

All soils, solids and sludges are reported on a dry weight basis unless otherwise noted in the sample comments.

Phyllis Shiller, Laboratory Director
July 27, 2023

Massachusetts does not offer certification for Soil/Solid matrices.

If you are the client above and have any questions concerning this testing, please do not hesitate to contact Phoenix Client Services at ext.200.  
The contents of this report cannot be discussed with anyone other than the client listed above without their written consent.

Reviewed and Released by: Greg Lawrence, Assistant Lab Director

RL/PQL=Reporting/Practical Quantitation Level  ND=Not Detected   BRL=Below Reporting Level

Ver 1
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Sample Information Custody Information
Matrix:
Location Code:
Rush Request:
P.O.#:

Collected by:
Received by:
Analyzed by:

BULK
TIGHE
Standard
28-2057-078

07/06/23
SR1
see "By" below

NY

Laboratory Data

23-0706-RCR8-NY-16

Phoenix ID: CO48372

07/12/23
15:00
11:52

Parameter Result
RL/
PQL Units Date/Time By Reference

FOR: Attn: Nathan Yergeau
Tighe & Bond
213 Court St, Suite 1100
Middletown, CT 06457

Analysis Report
July 27, 2023

Date Time

SDG ID: GCO48357

Client ID:
Project ID: WEST PARISH PUMP STATION - SWSC

Dilution

587 East Middle Turnpike, P.O.Box 370, Manchester, CT 06045
              Tel. (860) 645-1102            Fax (860) 645-0823

Environmental Laboratories, Inc.

< 2.0Silver 2.0 07/25/23 TH SW6010Dmg/Kg 1
< 4.1Arsenic 4.1 07/25/23 TH SW6010Dmg/Kg 1
9420Barium 20 07/25/23 TH SW6010Dmg/Kg 10
< 2.0Cadmium 2.0 07/25/23 TH SW6010Dmg/Kg 1
195Chromium 2.0 07/25/23 TH SW6010Dmg/Kg 1
32.3Mercury 1.3 07/14/23 PM SW7471Bmg/Kg 100

11400Lead 200 07/26/23 TH SW6010Dmg/Kg 100
< 8.2Selenium 8.2 07/25/23 TH SW6010Dmg/Kg 1

CompletedMercury Digestion 07/13/23 K/AL SW7471B
CompletedTotal Metals Digest 07/12/23 P/AG SW3050B

Comments:
Results are reported on an ``as received`` basis, and are not corrected for dry weight.

All soils, solids and sludges are reported on a dry weight basis unless otherwise noted in the sample comments.

Phyllis Shiller, Laboratory Director
July 27, 2023

Massachusetts does not offer certification for Soil/Solid matrices.

If you are the client above and have any questions concerning this testing, please do not hesitate to contact Phoenix Client Services at ext.200.  
The contents of this report cannot be discussed with anyone other than the client listed above without their written consent.

Reviewed and Released by: Greg Lawrence, Assistant Lab Director

RL/PQL=Reporting/Practical Quantitation Level  ND=Not Detected   BRL=Below Reporting Level

Ver 1
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Sample Information Custody Information
Matrix:
Location Code:
Rush Request:
P.O.#:

Collected by:
Received by:
Analyzed by:

BULK
TIGHE
Standard
28-2057-078

07/06/23
SR1
see "By" below

NY

Laboratory Data

23-0706-RCR8-NY-17

Phoenix ID: CO48373

07/12/23
15:00
11:52

Parameter Result
RL/
PQL Units Date/Time By Reference

FOR: Attn: Nathan Yergeau
Tighe & Bond
213 Court St, Suite 1100
Middletown, CT 06457

Analysis Report
July 27, 2023

Date Time

SDG ID: GCO48357

Client ID:
Project ID: WEST PARISH PUMP STATION - SWSC

Dilution

587 East Middle Turnpike, P.O.Box 370, Manchester, CT 06045
              Tel. (860) 645-1102            Fax (860) 645-0823

Environmental Laboratories, Inc.

< 1.2Silver 1.2 07/25/23 TH SW6010Dmg/Kg 1
33.7Arsenic 2.4 07/25/23 TH SW6010Dmg/Kg 1
14.9Barium 1.2 07/25/23 TH SW6010Dmg/Kg 1
2.3Cadmium 1.2 07/25/23 TH SW6010Dmg/Kg 1

19.2Chromium 1.2 07/25/23 TH SW6010Dmg/Kg 1
18.7Mercury 1.3 07/14/23 PM SW7471Bmg/Kg 100
7110Lead 120 07/26/23 TH SW6010Dmg/Kg 100
< 4.8Selenium 4.8 07/25/23 TH SW6010Dmg/Kg 1

CompletedMercury Digestion 07/13/23 K/AL SW7471B
CompletedTotal Metals Digest 07/12/23 P/AG SW3050B

Comments:
Results are reported on an ``as received`` basis, and are not corrected for dry weight.

All soils, solids and sludges are reported on a dry weight basis unless otherwise noted in the sample comments.

Phyllis Shiller, Laboratory Director
July 27, 2023

Massachusetts does not offer certification for Soil/Solid matrices.

If you are the client above and have any questions concerning this testing, please do not hesitate to contact Phoenix Client Services at ext.200.  
The contents of this report cannot be discussed with anyone other than the client listed above without their written consent.

Reviewed and Released by: Greg Lawrence, Assistant Lab Director

RL/PQL=Reporting/Practical Quantitation Level  ND=Not Detected   BRL=Below Reporting Level

Ver 1
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Sample Information Custody Information
Matrix:
Location Code:
Rush Request:
P.O.#:

Collected by:
Received by:
Analyzed by:

BULK
TIGHE
Standard
28-2057-078

07/06/23
SR1
see "By" below

NY

Laboratory Data

23-0706-RCR8-NY-18

Phoenix ID: CO48374

07/12/23
15:00
11:52

Parameter Result
RL/
PQL Units Date/Time By Reference

FOR: Attn: Nathan Yergeau
Tighe & Bond
213 Court St, Suite 1100
Middletown, CT 06457

Analysis Report
July 27, 2023

Date Time

SDG ID: GCO48357

Client ID:
Project ID: WEST PARISH PUMP STATION - SWSC

Dilution

587 East Middle Turnpike, P.O.Box 370, Manchester, CT 06045
              Tel. (860) 645-1102            Fax (860) 645-0823

Environmental Laboratories, Inc.

2.5Silver 1.4 07/25/23 TH SW6010Dmg/Kg 1
153Arsenic 2.8 07/25/23 TH SW6010Dmg/Kg 1

16800Barium 14 07/25/23 TH SW6010Dmg/Kg 10
9.4Cadmium 1.4 07/25/23 TH SW6010Dmg/Kg 1
133Chromium 1.4 07/25/23 TH SW6010Dmg/Kg 1
12.9Mercury 1.2 07/14/23 PM SW7471Bmg/Kg 100

57000Lead 1400 07/26/23 TH SW6010Dmg/Kg 1000
< 5.6Selenium 5.6 07/25/23 TH SW6010Dmg/Kg 1

CompletedMercury Digestion 07/13/23 K/AL SW7471B
CompletedTotal Metals Digest 07/12/23 P/AG SW3050B

Comments:
Results are reported on an ``as received`` basis, and are not corrected for dry weight.

All soils, solids and sludges are reported on a dry weight basis unless otherwise noted in the sample comments.

Phyllis Shiller, Laboratory Director
July 27, 2023

Massachusetts does not offer certification for Soil/Solid matrices.

If you are the client above and have any questions concerning this testing, please do not hesitate to contact Phoenix Client Services at ext.200.  
The contents of this report cannot be discussed with anyone other than the client listed above without their written consent.

Reviewed and Released by: Greg Lawrence, Assistant Lab Director

RL/PQL=Reporting/Practical Quantitation Level  ND=Not Detected   BRL=Below Reporting Level

Ver 1
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Sample Information Custody Information
Matrix:
Location Code:
Rush Request:
P.O.#:

Collected by:
Received by:
Analyzed by:

BULK
TIGHE
Standard
28-2057-078

07/06/23
SR1
see "By" below

NY

Laboratory Data

23-0706-RCR8-NY-19

Phoenix ID: CO48375

07/12/23
15:00
11:52

Parameter Result
RL/
PQL Units Date/Time By Reference

FOR: Attn: Nathan Yergeau
Tighe & Bond
213 Court St, Suite 1100
Middletown, CT 06457

Analysis Report
July 27, 2023

Date Time

SDG ID: GCO48357

Client ID:
Project ID: WEST PARISH PUMP STATION - SWSC

Dilution

587 East Middle Turnpike, P.O.Box 370, Manchester, CT 06045
              Tel. (860) 645-1102            Fax (860) 645-0823

Environmental Laboratories, Inc.

1.7Silver 1.1 07/25/23 TH SW6010Dmg/Kg 1
153Arsenic 2.1 07/25/23 TH SW6010Dmg/Kg 1
9020Barium 11 07/25/23 TH SW6010Dmg/Kg 10
9.4Cadmium 1.1 07/25/23 TH SW6010Dmg/Kg 1
575Chromium 11 07/25/23 TH SW6010Dmg/Kg 10
52.8Mercury 1.3 07/14/23 PM SW7471Bmg/Kg 100

38300Lead 110 07/26/23 TH SW6010Dmg/Kg 100
< 4.3Selenium 4.3 07/25/23 TH SW6010Dmg/Kg 1

CompletedMercury Digestion 07/13/23 K/AL SW7471B
CompletedTotal Metals Digest 07/12/23 P/AG SW3050B

Comments:
Results are reported on an ``as received`` basis, and are not corrected for dry weight.

All soils, solids and sludges are reported on a dry weight basis unless otherwise noted in the sample comments.

Phyllis Shiller, Laboratory Director
July 27, 2023

Massachusetts does not offer certification for Soil/Solid matrices.

If you are the client above and have any questions concerning this testing, please do not hesitate to contact Phoenix Client Services at ext.200.  
The contents of this report cannot be discussed with anyone other than the client listed above without their written consent.

Reviewed and Released by: Greg Lawrence, Assistant Lab Director

RL/PQL=Reporting/Practical Quantitation Level  ND=Not Detected   BRL=Below Reporting Level

Ver 1

Page 21 of 32

La
st

 M
od

ifi
ed

: 0
2/

28
/2

02
4 

at
 1

0:
41

A
M

 E
S

T



Sample Information Custody Information
Matrix:
Location Code:
Rush Request:
P.O.#:

Collected by:
Received by:
Analyzed by:

BULK
TIGHE
Standard
28-2057-078

07/06/23
SR1
see "By" below

NY

Laboratory Data

23-0706-RCR8-NY-20

Phoenix ID: CO48376

07/12/23
15:00
11:52

Parameter Result
RL/
PQL Units Date/Time By Reference

FOR: Attn: Nathan Yergeau
Tighe & Bond
213 Court St, Suite 1100
Middletown, CT 06457

Analysis Report
July 27, 2023

Date Time

SDG ID: GCO48357

Client ID:
Project ID: WEST PARISH PUMP STATION - SWSC

Dilution

587 East Middle Turnpike, P.O.Box 370, Manchester, CT 06045
              Tel. (860) 645-1102            Fax (860) 645-0823

Environmental Laboratories, Inc.

< 1.2Silver 1.2 07/25/23 TH SW6010Dmg/Kg 1
< 2.5Arsenic 2.5 07/25/23 TH SW6010Dmg/Kg 1
13400Barium 12 07/25/23 TH SW6010Dmg/Kg 10
11.2Cadmium 1.2 07/25/23 TH SW6010Dmg/Kg 1
118Chromium 1.2 07/25/23 TH SW6010Dmg/Kg 1
85.8Mercury 2.6 07/14/23 PM SW7471Bmg/Kg 200

175000Lead 1200 07/26/23 TH SW6010Dmg/Kg 1000
< 5.0Selenium 5.0 07/25/23 TH SW6010Dmg/Kg 1

CompletedMercury Digestion 07/13/23 K/AL SW7471B
CompletedTotal Metals Digest 07/12/23 P/AG SW3050B

Comments:
Results are reported on an ``as received`` basis, and are not corrected for dry weight.

All soils, solids and sludges are reported on a dry weight basis unless otherwise noted in the sample comments.

Phyllis Shiller, Laboratory Director
July 27, 2023

Massachusetts does not offer certification for Soil/Solid matrices.

If you are the client above and have any questions concerning this testing, please do not hesitate to contact Phoenix Client Services at ext.200.  
The contents of this report cannot be discussed with anyone other than the client listed above without their written consent.

Reviewed and Released by: Greg Lawrence, Assistant Lab Director

RL/PQL=Reporting/Practical Quantitation Level  ND=Not Detected   BRL=Below Reporting Level

Ver 1
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Sample Information Custody Information
Matrix:
Location Code:
Rush Request:
P.O.#:

Collected by:
Received by:
Analyzed by:

BULK
TIGHE
Standard
28-2057-078

07/06/23
SR1
see "By" below

NY

Laboratory Data

23-0706-RCR8-NY-21

Phoenix ID: CO48377

07/12/23
15:00
11:52

Parameter Result
RL/
PQL Units Date/Time By Reference

FOR: Attn: Nathan Yergeau
Tighe & Bond
213 Court St, Suite 1100
Middletown, CT 06457

Analysis Report
July 27, 2023

Date Time

SDG ID: GCO48357

Client ID:
Project ID: WEST PARISH PUMP STATION - SWSC

Dilution

587 East Middle Turnpike, P.O.Box 370, Manchester, CT 06045
              Tel. (860) 645-1102            Fax (860) 645-0823

Environmental Laboratories, Inc.

< 2.5Silver 2.5 07/25/23 TH SW6010Dmg/Kg 1
< 5.0Arsenic 5.0 07/25/23 TH SW6010Dmg/Kg 1
65.8Barium 2.5 07/25/23 TH SW6010Dmg/Kg 1
4.1Cadmium 2.5 07/25/23 TH SW6010Dmg/Kg 1

3160Chromium 25 07/25/23 TH SW6010Dmg/Kg 10
14.4Mercury 1.3 07/14/23 PM SW7471Bmg/Kg 100
3050Lead 25 07/25/23 TH SW6010Dmg/Kg 10
< 9.9Selenium 9.9 07/25/23 TH SW6010Dmg/Kg 1

CompletedMercury Digestion 07/13/23 K/AL SW7471B
CompletedTotal Metals Digest 07/12/23 P/AG SW3050B

Comments:
Results are reported on an ``as received`` basis, and are not corrected for dry weight.

All soils, solids and sludges are reported on a dry weight basis unless otherwise noted in the sample comments.

Phyllis Shiller, Laboratory Director
July 27, 2023

Massachusetts does not offer certification for Soil/Solid matrices.

If you are the client above and have any questions concerning this testing, please do not hesitate to contact Phoenix Client Services at ext.200.  
The contents of this report cannot be discussed with anyone other than the client listed above without their written consent.

Reviewed and Released by: Greg Lawrence, Assistant Lab Director

RL/PQL=Reporting/Practical Quantitation Level  ND=Not Detected   BRL=Below Reporting Level

Ver 1
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Sample Information Custody Information
Matrix:
Location Code:
Rush Request:
P.O.#:

Collected by:
Received by:
Analyzed by:

BULK
TIGHE
Standard
28-2057-078

07/06/23
SR1
see "By" below

NY

Laboratory Data

23-0706-RCR8-NY-22

Phoenix ID: CO48378

07/12/23
15:00
11:52

Parameter Result
RL/
PQL Units Date/Time By Reference

FOR: Attn: Nathan Yergeau
Tighe & Bond
213 Court St, Suite 1100
Middletown, CT 06457

Analysis Report
July 27, 2023

Date Time

SDG ID: GCO48357

Client ID:
Project ID: WEST PARISH PUMP STATION - SWSC

Dilution

587 East Middle Turnpike, P.O.Box 370, Manchester, CT 06045
              Tel. (860) 645-1102            Fax (860) 645-0823

Environmental Laboratories, Inc.

< 1.1Silver 1.1 07/25/23 TH SW6010Dmg/Kg 1
47.9Arsenic 2.1 07/25/23 TH SW6010Dmg/Kg 1
89.5Barium 1.1 07/25/23 TH SW6010Dmg/Kg 1
2.7Cadmium 1.1 07/25/23 TH SW6010Dmg/Kg 1

1170Chromium 11 07/25/23 TH SW6010Dmg/Kg 10
0.72Mercury 0.03 07/14/23 PM SW7471Bmg/Kg 2
1430Lead 11 07/25/23 TH SW6010Dmg/Kg 10
< 4.3Selenium 4.3 07/25/23 TH SW6010Dmg/Kg 1

CompletedMercury Digestion 07/13/23 K/AL SW7471B
CompletedTotal Metals Digest 07/12/23 P/AG SW3050B

Comments:
Results are reported on an ``as received`` basis, and are not corrected for dry weight.

All soils, solids and sludges are reported on a dry weight basis unless otherwise noted in the sample comments.

Phyllis Shiller, Laboratory Director
July 27, 2023

Massachusetts does not offer certification for Soil/Solid matrices.

If you are the client above and have any questions concerning this testing, please do not hesitate to contact Phoenix Client Services at ext.200.  
The contents of this report cannot be discussed with anyone other than the client listed above without their written consent.

Reviewed and Released by: Greg Lawrence, Assistant Lab Director

RL/PQL=Reporting/Practical Quantitation Level  ND=Not Detected   BRL=Below Reporting Level

Ver 1
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Sample Information Custody Information
Matrix:
Location Code:
Rush Request:
P.O.#:

Collected by:
Received by:
Analyzed by:

BULK
TIGHE
Standard
28-2057-078

07/06/23
SR1
see "By" below

NY

Laboratory Data

23-0706-RCR8-NY-23

Phoenix ID: CO48379

07/12/23
15:00
11:52

Parameter Result
RL/
PQL Units Date/Time By Reference

FOR: Attn: Nathan Yergeau
Tighe & Bond
213 Court St, Suite 1100
Middletown, CT 06457

Analysis Report
July 27, 2023

Date Time

SDG ID: GCO48357

Client ID:
Project ID: WEST PARISH PUMP STATION - SWSC

Dilution

587 East Middle Turnpike, P.O.Box 370, Manchester, CT 06045
              Tel. (860) 645-1102            Fax (860) 645-0823

Environmental Laboratories, Inc.

< 1.8Silver 1.8 07/25/23 TH SW6010Dmg/Kg 1
23.1Arsenic 3.6 07/25/23 TH SW6010Dmg/Kg 1
3870Barium 1.8 07/25/23 TH SW6010Dmg/Kg 1
< 1.8Cadmium 1.8 07/25/23 TH SW6010Dmg/Kg 1
80.0Chromium 1.8 07/25/23 TH SW6010Dmg/Kg 1
0.74Mercury 0.03 07/14/23 PM SW7471Bmg/Kg 2
4500Lead 18 07/25/23 TH SW6010Dmg/Kg 10
< 7.1Selenium 7.1 07/25/23 TH SW6010Dmg/Kg 1

CompletedMercury Digestion 07/13/23 K/AL SW7471B
CompletedTotal Metals Digest 07/12/23 P/AG SW3050B

Comments:
Results are reported on an ``as received`` basis, and are not corrected for dry weight.

All soils, solids and sludges are reported on a dry weight basis unless otherwise noted in the sample comments.

Phyllis Shiller, Laboratory Director
July 27, 2023

Massachusetts does not offer certification for Soil/Solid matrices.

If you are the client above and have any questions concerning this testing, please do not hesitate to contact Phoenix Client Services at ext.200.  
The contents of this report cannot be discussed with anyone other than the client listed above without their written consent.

Reviewed and Released by: Greg Lawrence, Assistant Lab Director

RL/PQL=Reporting/Practical Quantitation Level  ND=Not Detected   BRL=Below Reporting Level

Ver 1
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Sample Information Custody Information
Matrix:
Location Code:
Rush Request:
P.O.#:

Collected by:
Received by:
Analyzed by:

BULK
TIGHE
Standard
28-2057-078

07/06/23
SR1
see "By" below

NY

Laboratory Data

23-0706-RCR8-NY-24

Phoenix ID: CO48380

07/12/23
15:00
11:52

Parameter Result
RL/
PQL Units Date/Time By Reference

FOR: Attn: Nathan Yergeau
Tighe & Bond
213 Court St, Suite 1100
Middletown, CT 06457

Analysis Report
July 27, 2023

Date Time

SDG ID: GCO48357

Client ID:
Project ID: WEST PARISH PUMP STATION - SWSC

Dilution

587 East Middle Turnpike, P.O.Box 370, Manchester, CT 06045
              Tel. (860) 645-1102            Fax (860) 645-0823

Environmental Laboratories, Inc.

< 1.4Silver 1.4 07/25/23 TH SW6010Dmg/Kg 1
< 2.9Arsenic 2.9 07/25/23 TH SW6010Dmg/Kg 1
42900Barium 14 07/25/23 TH SW6010Dmg/Kg 10
< 1.4Cadmium 1.4 07/25/23 TH SW6010Dmg/Kg 1
6.4Chromium 1.4 07/25/23 TH SW6010Dmg/Kg 1

< 0.03Mercury 0.03 07/14/23 PM SW7471Bmg/Kg 2
11.5Lead 1.4 07/25/23 TH SW6010Dmg/Kg 1
< 5.7Selenium 5.7 07/25/23 TH SW6010Dmg/Kg 1

CompletedMercury Digestion 07/13/23 K/AL SW7471B
CompletedTotal Metals Digest 07/12/23 P/AG SW3050B

Comments:
Results are reported on an ``as received`` basis, and are not corrected for dry weight.

All soils, solids and sludges are reported on a dry weight basis unless otherwise noted in the sample comments.

Phyllis Shiller, Laboratory Director
July 27, 2023

Massachusetts does not offer certification for Soil/Solid matrices.

If you are the client above and have any questions concerning this testing, please do not hesitate to contact Phoenix Client Services at ext.200.  
The contents of this report cannot be discussed with anyone other than the client listed above without their written consent.

Reviewed and Released by: Greg Lawrence, Assistant Lab Director

RL/PQL=Reporting/Practical Quantitation Level  ND=Not Detected   BRL=Below Reporting Level

Ver 1
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QA/QC Data

Parameter
            Blk
Blank   RL

MS
%

MSD
%

MS
RPD

QA/QC Report
July 27, 2023

587 East Middle Turnpike, P.O.Box 370, Manchester, CT 06045
Tel. (860) 645-1102

Environmental Laboratories, Inc.

SDG I.D.: GCO48357

LCS
%

Dup
RPD

LCSD
%

LCS
RPD

%
Rec

Limits

%
RPD

Limits
Sample
Result

Dup
Result

QA/QC Batch 686796 (mg/kg), QC Sample No: CO47975 2X (CO48357, CO48358, CO48359, CO48360, CO48361)
Mercury - Soil 75.6BRL 11114.3 111 0.0 75 - 125 200.13 0.150.02

Additional Mercury criteria: LCS acceptance range for waters is 80-120% and for soils is 75-125%

Comment:

QA/QC Batch 686795 (mg/kg), QC Sample No: CO48387 2X (CO48362)
Mercury - Soil 100 107BRL 6.8110NC 106 3.7 75 - 125 20<0.03 <0.030.03

Additional Mercury criteria: LCS acceptance range for waters is 80-120% and for soils is 75-125%

Comment:

QA/QC Batch 686797 (mg/kg), QC Sample No: CO48520 2X (CO48363, CO48364, CO48365, CO48366, CO48367, CO48368, 
CO48369, CO48370, CO48371, CO48372, CO48373, CO48374, CO48375, CO48376, CO48377, CO48378, CO48379, CO48380)
Mercury - Soil 102 85.8BRL 17.399.9NC 104 4.0 75 - 125 20<0.03 <0.030.03

Additional Mercury criteria: LCS acceptance range for waters is 80-120% and for soils is 75-125%

Comment:

QA/QC Batch 686697 (mg/kg), QC Sample No: CO47982 (CO48357, CO48358, CO48359, CO48360, CO48361)

ICP Metals - Soil
Arsenic 93.0BRL 95.6NC 105 9.4 75 - 125 351.71 1.600.67
Barium 102BRL 10215.1 111 8.5 75 - 125 3522.8 19.60.33
Cadmium 93.1BRL 98.5NC 103 4.5 75 - 125 350.56 0.560.33
Chromium 93.2BRL 93.77.50 105 11.4 75 - 125 3511.0 10.20.33
Lead 80.8BRL 94.612.6 101 6.5 75 - 125 35118 1040.33
Selenium 91.7BRL 95.3NC 105 9.7 75 - 125 35<1.4 <1.41.3
Silver 90.7BRL 94.4NC 102 7.7 75 - 125 35<0.36 <0.350.33

Additional: LCS acceptance range is 80-120% MS acceptance range  75-125%.

Comment:

QA/QC Batch 686698 (mg/kg), QC Sample No: CO48520 (CO48362, CO48363, CO48364, CO48365, CO48366, CO48367, 
CO48368, CO48369, CO48370, CO48371, CO48372, CO48373, CO48374, CO48375, CO48376, CO48377, CO48378, CO48379, 
CO48380)
ICP Metals - Soil
Arsenic 96.2BRL 103NC 104 1.0 75 - 125 351.16 0.960.67
Barium 83.1BRL 99.177.1 100 0.9 r75 - 125 3540.6 18.00.33
Cadmium 101BRL 106NC 103 2.9 75 - 125 35<0.31 <0.300.33
Chromium 98.3BRL 10615.3 104 1.9 75 - 125 355.99 6.980.33
Lead 96.6BRL 97.925.5 98.4 0.5 75 - 125 354.11 3.180.33
Selenium 97.9BRL 107NC 107 0.0 75 - 125 35<1.2 <1.21.3
Silver 93.6BRL 99.5NC 98.9 0.6 75 - 125 35<0.31 <0.300.33

Additional: LCS acceptance range is 80-120% MS acceptance range  75-125%.

Comment:

r = This parameter is outside laboratory RPD specified recovery limits.
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QA/QC Data

Parameter
            Blk
Blank   RL

MS
%

MSD
%

MS
RPD

SDG I.D.: GCO48357

LCS
%

Dup
RPD

LCSD
%

LCS
RPD

%
Rec

Limits

%
RPD

Limits
Sample
Result

Dup
Result

MS - Matrix Spike
Phyllis Shiller, Laboratory Director

If there are any questions regarding this data, please call Phoenix Client Services at extension 200.

July 27, 2023
MS Dup - Matrix Spike Duplicate

RPD - Relative Percent Difference
LCS - Laboratory Control Sample
LCSD - Laboratory Control Sample Duplicate

NC - No Criteria
Intf - Interference
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Sample Criteria Exceedances ReportThursday, July 27, 2023

Acode Phoenix Analyte CriteriaResult RLSampNo
Analysis

UnitsCriteria

GCO48357 - TIGHECriteria: None

RL
Criteria

State: MA

#Type!*** No Data to Display ***

Phoenix Laboratories does not assume responsibility for the data contained in this exceedance report.  It is provided as an additional tool to identify requested criteria exceedences.  All efforts are 
made to ensure the accuracy of the data (obtained from appropriate agencies).  A lack of exceedence information does not necessarily suggest conformance to the criteria.  It is ultimately the site 
professional's responsibility to determine appropriate compliance.
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Analysis Comments
July 27, 2023

587 East Middle Turnpike, P.O.Box 370, Manchester, CT 06045
              Tel. (860) 645-1102            Fax (860) 645-0823

Environmental Laboratories, Inc.

SDG I.D.: GCO48357

The following analysis comments are made regarding exceptions to criteria not already noted in the Analysis Report or 
QA/QC Report: None.
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Table 3

Summary of Suspect PCB Source Sampling

West Parish Pump Station - Springfield Water and Sewer Commission

Demolition Project

1515 Granville Road,

Westfield, MA 01085

Sample ID
Source 

Material
Color Substrate(s) Component(s) Material Location

Approximate 

Quantity

PCB 

Concentration 

in PPM

Aroclor Comments

23-0706-PSRC-NY-01 Paint Light Blue Concrete/ CMU Wall
Small Regulator House - 1st Floor - 

101
1,000 SF 1500 1254

23-0706-PSRC-NY-02 Paint White Concrete Ceiling
Small Regulator House - 1st Floor - 

101
425 SF 400 1254

23-0706-PSRC-NY-03 Paint Gray Concrete Floor
Small Regulator House - 1st Floor - 

101 & 103
1,465 SF 230 1254

23-0706-PSRC-NY-04 Paint Blue Metal Pipe
Small Regulator House - Basement - 

001 & 004
120 LF 2900 1254 8" - 48" Outside Diameter

23-0706-PSRC-NY-05 Paint Teal Metal Pipe
Small Regulator House - Basement - 

003 & 004
100 LF 2800 1254 8" - 48" Outside Diameter

23-0804-PSRC-NY-01 Caulk Gray Concrete Sand Bin Exterior - Sand Bins 750 LF 290,000 1260 At Intersection of Wall and Floor of Sand Bins

- Paint Black Metal Pipe & Railings
Small Regulator House - 1st Floor - 

103
75 LF Assumed N/A 2" - 8" Outside Diameter

- Paint Red Metal Pipe
Small Regulator House - 1st Floor - 

103
50 LF Assumed N/A 8" Outside Diameter.  

- Caulk Black Metal/Glass Window
Small Regulator House - 1st Floor - 

101 & 103
110 LF Assumed N/A (4) 4'x4' Windows, (2) 4'x7' Windows

- Caulk Dark Gray
Metal/ 

Concrete
Door

Small Regulator House - 1st Floor - 

101 & 103
34 LF Assumed N/A (2) 3'x'7 Doors

- Caulk Gray Concrete Expansion Joint
Small Regulator House - Stairwells to 

Sand Filters 15, 16, 17, & 18
160 LF Assumed N/A Four Separate Stairwells

- Caulk Dark Gray
Metal/ 

Concrete
Window Exterior - Small Regulator House 110 LF Assumed N/A (4) 4'x4' Windows, (2) 4'x7' Windows

- Caulk Black
Metal/ 

Concrete 
Door Exterior - Small Regulator House 34 LF Assumed N/A (2) 3'x'7 Doors

- Caulk Black Metal Vent 
Exterior - Small Regulator House - 

Roof -R-2
10 SF Assumed N/A

- Paint Black Metal Pipe & Trim
Large Regulator House - 1st Floor - 

106 & 107
60 LF Assumed N/A

- Paint Red Metal
Pipe & 

Handrails

Large Regulator House - 1st Floor - 

106 & 107
220 LF Assumed N/A

- Paint Green Wood
Overhang 

Supports
Exterior - Large Regulator House 100 SF Assumed N/A (3) Separate Overhangs

- Glazing Gray Metal/Glass Window/Door
Exterior - Large Regulator House - 

Entrance Door
12 SF Assumed N/A (2) 2'x3' Windows on Metal Doors

23-0804-PSRC-NY-02 Caulk Gray Concrete Parapet Wall Exterior - Small Regulator House - Roofs 420 LF 11.0 1260 On and between masonry and metal flashing

23-0804-PSRC-NY-03 Caulk Off White Metal/ Concrete Window
Large Regulator House - Basement, 1st 

Floor, and 2nd Floor
N/A 12.0 1260 (44) Windows of various sizes

23-0804-PSRC-NY-04 Caulk Gray/Brown Metal/ Concrete Door Large Regulator House - 1st Floor N/A 0.92 1260 (6) 3'x7' Doors

23-0804-PSRC-NY-05 Caulk Black/Gray Metal/ Concrete Window Exterior - Large Regulator House N/A ND <0.95 N/A (44) Windows of various sizes

23-0804-PSRC-NY-06 Caulk Black/Gray Metal/ Concrete Door Exterior - Large Regulator House N/A ND <0.94 N/A (6) 3'x7' Doors

23-0706-PSRC-NY-07 Paint White Concrete Ceiling
Large Regulator House -1st Floor & 2nd 

Floors
N/A 2.3 1254

23-0706-PSRC-NY-08 Paint Green Concrete/ Wood Walls & Trim Large Regulator House - 2nd Floor - 204 N/A 2.5 1254

23-0706-PSRC-NY-09 Paint Light Gray Concrete Floor Large Regulator House - 1st & 2nd Floors N/A 7.6 1254

23-0706-PSRC-NY-10 Paint Blue/Green
Concrete/ 

Metal/Wood

Walls, Trim, & 

Pipes
Large Regulator House - 1st Floor - 102 N/A 1.6 1254

23-0706-PSRC-NY-11 Paint White Concrete Walls & Ceiling
Large Regulator House - 1st Floor - 106 & 

107
N/A 1.2 1254

23-0706-PSRC-NY-12 Paint Gray Concrete Walls
Large Regulator House - Basement, 1st 

Floor, and 2nd Floor
N/A 4.5 1248

Includes misc. areas of light green and dark gray paint on walls in 

basement

23-0706-PSRC-NY-13 Paint Silver Metal Pipe Large Regulator House - Basement - 005 N/A 4.3 1248 8" - 48" Outside Diameter

23-0706-PSRC-NY-06 Paint Off White Concrete Siding Exterior - Small Regulator House N/A ND <0.91 N/A

23-0706-PSRC-NY-14 Paint Red/Brown Metal Pipe
Large Regulator House - Basement - Sand 

Filter 8
N/A ND <0.76 N/A

8" Outside Diameter. This color paint was seen underneath several 

sections of green painted metal pipes.

23-0706-PSRC-NY-15 Paint Off White Concrete Siding Exterior - Large Regulator House N/A ND <0.79 N/A

Legend

CMU = Concrete Masonry Unit

Survey Performed By:  Nathan Yergeau

Survey Date(s): 07/05/2023, 07/06/2023, & 08/04/2023

LF = Linear Feet, SF = Square Feet, EA = Each

PPM = Parts Per Million

N/A = Not Applicable

ND<# = None Detected above given laboratory detection limits

Assumed = >50 PPM

Bolded results indicate PCBs in concentrations > 50 PPM, subject to EPA regulations
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CO48342 - CO48356

Friday, July 21, 2023

Sample ID#s:

Attn: Nathan Yergeau
Tighe & Bond
213 Court St, Suite 1100
Middletown, CT 06457

SDG ID: GCO48342
Project ID: WEST PARISH PUMP STATION - SWSC

Sincerely yours,

Laboratory Director
Phyllis Shiller

If you are the client above and have any questions concerning this testing, please do 
not hesitate to contact Phoenix Client Services at ext.200.  The contents of this report 
cannot be discussed with anyone other than the client listed above without their 
written consent.

NELAC - #NY11301
CT Lab Registration #PH-0618
MA Lab Registration #M-CT007
ME Lab Registration #CT-007
NH Lab Registration #213693-A,B

NJ Lab Registration #CT-003
NY Lab Registration #11301
PA Lab Registration #68-03530
RI Lab Registration #63
VT Lab Registration #VT11301

This laboratory is in compliance with the NELAC requirements of procedures used 
except where indicated.

This report contains results for the parameters tested, under the sampling conditions 
described on the Chain Of Custody, as received by the laboratory.  This report is 
incomplete unless all pages indicated in the pagination at the bottom of the page are 
included.

A scanned version of the COC form accompanies the analytical report and is an exact 
duplicate of the original.

All soils, solids and sludges are reported on a dry weight basis unless otherwise noted 
in the sample comments.

587 East Middle Turnpike, P.O. Box 370, Manchester, CT 06040
Telephone (860) 645-1102
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Sample Id Cross Reference
July 21, 2023

587 East Middle Turnpike, P.O.Box 370, Manchester, CT 06045
              Tel. (860) 645-1102            Fax (860) 645-0823

Environmental Laboratories, Inc.

SDG I.D.: GCO48342

Client Id Lab Id Matrix

Project ID: WEST PARISH PUMP STATION - SWSC

23-0706-PSRC-NY-01 CO48342 BULK
23-0706-PSRC-NY-02 CO48343 BULK
23-0706-PSRC-NY-03 CO48344 BULK
23-0706-PSRC-NY-04 CO48345 BULK
23-0706-PSRC-NY-05 CO48346 BULK
23-0706-PSRC-NY-06 CO48347 BULK
23-0706-PSRC-NY-07 CO48348 BULK
23-0706-PSRC-NY-08 CO48349 BULK
23-0706-PSRC-NY-09 CO48350 BULK
23-0706-PSRC-NY-10 CO48351 BULK
23-0706-PSRC-NY-11 CO48352 BULK
23-0706-PSRC-NY-12 CO48353 BULK
23-0706-PSRC-NY-13 CO48354 BULK
23-0706-PSRC-NY-14 CO48355 BULK
23-0706-PSRC-NY-15 CO48356 BULK
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Sample Information Custody Information
Matrix:
Location Code:
Rush Request:
P.O.#:

Collected by:
Received by:
Analyzed by:

BULK
TIGHE
Standard
28-2057-078

07/06/23
SR1
see "By" below

NY

Laboratory Data

23-0706-PSRC-NY-01

Phoenix ID: CO48342

07/12/23
15:00
11:52

Parameter Result
RL/
PQL Units Date/Time By Reference

FOR: Attn: Nathan Yergeau
Tighe & Bond
213 Court St, Suite 1100
Middletown, CT 06457

Analysis Report
July 21, 2023

Date Time

SDG ID: GCO48342

Client ID:
Project ID: WEST PARISH PUMP STATION - SWSC

Dilution

587 East Middle Turnpike, P.O.Box 370, Manchester, CT 06045
              Tel. (860) 645-1102            Fax (860) 645-0823

Environmental Laboratories, Inc.

CompletedExtraction for PCB 07/14/23 Q/R/AC1, SB2SW3540C

PCB (Soxhlet SW3540C)
NDPCB-1016 480000 07/18/23 SC SW8082Aug/Kg 1000
NDPCB-1221 480000 07/18/23 SC SW8082Aug/Kg 1000
NDPCB-1232 480000 07/18/23 SC SW8082Aug/Kg 1000
NDPCB-1242 480000 07/18/23 SC SW8082Aug/Kg 1000
NDPCB-1248 480000 07/18/23 SC SW8082Aug/Kg 1000

1500000PCB-1254 480000 07/18/23 SC SW8082Aug/Kg 1000
NDPCB-1260 480000 07/18/23 SC SW8082Aug/Kg 1000
NDPCB-1262 480000 07/18/23 SC SW8082Aug/Kg 1000
NDPCB-1268 480000 07/18/23 SC SW8082Aug/Kg 1000

QA/QC Surrogates
Diluted Out% DCBP 07/18/23 SC 30 - 150 %% 1000
Diluted Out% DCBP (Confirmation) 07/18/23 SC 30 - 150 %% 1000
Diluted Out% TCMX 07/18/23 SC 30 - 150 %% 1000
Diluted Out% TCMX (Confirmation) 07/18/23 SC 30 - 150 %% 1000

Ver 1
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23-0706-PSRC-NY-01
Phoenix I.D.: CO48342

Client ID:
WEST PARISH PUMP STATION - SWSCProject ID:

Parameter Result
RL/
PQL Units Date/Time ByDilution Reference

Comments:
Results are reported on an ``as received`` basis, and are not corrected for dry weight.

All soils, solids and sludges are reported on a dry weight basis unless otherwise noted in the sample comments.

Phyllis Shiller, Laboratory Director
July 21, 2023

Massachusetts does not offer certification for Soil/Solid matrices.

If you are the client above and have any questions concerning this testing, please do not hesitate to contact Phoenix Client Services at ext.200.  
The contents of this report cannot be discussed with anyone other than the client listed above without their written consent.

Reviewed and Released by: Greg Lawrence, Assistant Lab Director

RL/PQL=Reporting/Practical Quantitation Level  ND=Not Detected   BRL=Below Reporting Level
QA/QC Surrogates: Surrogates are compounds (preceeded with a %) added by the lab to determine analysis efficiency.  Surrogate 
results(%) listed in the report are not "detected" compounds.

Ver 1
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Sample Information Custody Information
Matrix:
Location Code:
Rush Request:
P.O.#:

Collected by:
Received by:
Analyzed by:

BULK
TIGHE
Standard
28-2057-078

07/06/23
SR1
see "By" below

NY

Laboratory Data

23-0706-PSRC-NY-02

Phoenix ID: CO48343

07/12/23
15:00
11:52

Parameter Result
RL/
PQL Units Date/Time By Reference

FOR: Attn: Nathan Yergeau
Tighe & Bond
213 Court St, Suite 1100
Middletown, CT 06457

Analysis Report
July 21, 2023

Date Time

SDG ID: GCO48342

Client ID:
Project ID: WEST PARISH PUMP STATION - SWSC

Dilution

587 East Middle Turnpike, P.O.Box 370, Manchester, CT 06045
              Tel. (860) 645-1102            Fax (860) 645-0823

Environmental Laboratories, Inc.

CompletedExtraction for PCB 07/14/23 Q/R/AC1, SB2SW3540C

PCB (Soxhlet SW3540C)
NDPCB-1016 41000 07/18/23 SC SW8082Aug/Kg 100
NDPCB-1221 41000 07/18/23 SC SW8082Aug/Kg 100
NDPCB-1232 41000 07/18/23 SC SW8082Aug/Kg 100
NDPCB-1242 41000 07/18/23 SC SW8082Aug/Kg 100
NDPCB-1248 41000 07/18/23 SC SW8082Aug/Kg 100

400000PCB-1254 41000 07/18/23 SC SW8082Aug/Kg 100
NDPCB-1260 41000 07/18/23 SC SW8082Aug/Kg 100
NDPCB-1262 41000 07/18/23 SC SW8082Aug/Kg 100
NDPCB-1268 41000 07/18/23 SC SW8082Aug/Kg 100

QA/QC Surrogates
Diluted Out% DCBP 07/18/23 SC 30 - 150 %% 100
Diluted Out% DCBP (Confirmation) 07/18/23 SC 30 - 150 %% 100
Diluted Out% TCMX 07/18/23 SC 30 - 150 %% 100
Diluted Out% TCMX (Confirmation) 07/18/23 SC 30 - 150 %% 100

Ver 1
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23-0706-PSRC-NY-02
Phoenix I.D.: CO48343

Client ID:
WEST PARISH PUMP STATION - SWSCProject ID:

Parameter Result
RL/
PQL Units Date/Time ByDilution Reference

Comments:
Results are reported on an ``as received`` basis, and are not corrected for dry weight.

All soils, solids and sludges are reported on a dry weight basis unless otherwise noted in the sample comments.

Phyllis Shiller, Laboratory Director
July 21, 2023

Massachusetts does not offer certification for Soil/Solid matrices.

If you are the client above and have any questions concerning this testing, please do not hesitate to contact Phoenix Client Services at ext.200.  
The contents of this report cannot be discussed with anyone other than the client listed above without their written consent.

Reviewed and Released by: Greg Lawrence, Assistant Lab Director

RL/PQL=Reporting/Practical Quantitation Level  ND=Not Detected   BRL=Below Reporting Level
QA/QC Surrogates: Surrogates are compounds (preceeded with a %) added by the lab to determine analysis efficiency.  Surrogate 
results(%) listed in the report are not "detected" compounds.

Ver 1
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Sample Information Custody Information
Matrix:
Location Code:
Rush Request:
P.O.#:

Collected by:
Received by:
Analyzed by:

BULK
TIGHE
Standard
28-2057-078

07/06/23
SR1
see "By" below

NY

Laboratory Data

23-0706-PSRC-NY-03

Phoenix ID: CO48344

07/12/23
15:00
11:52

Parameter Result
RL/
PQL Units Date/Time By Reference

FOR: Attn: Nathan Yergeau
Tighe & Bond
213 Court St, Suite 1100
Middletown, CT 06457

Analysis Report
July 21, 2023

Date Time

SDG ID: GCO48342

Client ID:
Project ID: WEST PARISH PUMP STATION - SWSC

Dilution

587 East Middle Turnpike, P.O.Box 370, Manchester, CT 06045
              Tel. (860) 645-1102            Fax (860) 645-0823

Environmental Laboratories, Inc.

CompletedExtraction for PCB 07/14/23 Q/R/AC1, SB2SW3540C

PCB (Soxhlet SW3540C)
NDPCB-1016 43000 07/18/23 SC SW8082Aug/Kg 100
NDPCB-1221 43000 07/18/23 SC SW8082Aug/Kg 100
NDPCB-1232 43000 07/18/23 SC SW8082Aug/Kg 100
NDPCB-1242 43000 07/18/23 SC SW8082Aug/Kg 100
NDPCB-1248 43000 07/18/23 SC SW8082Aug/Kg 100

230000PCB-1254 43000 07/18/23 SC SW8082Aug/Kg 100
NDPCB-1260 43000 07/18/23 SC SW8082Aug/Kg 100
NDPCB-1262 43000 07/18/23 SC SW8082Aug/Kg 100
NDPCB-1268 43000 07/18/23 SC SW8082Aug/Kg 100

QA/QC Surrogates
Diluted Out% DCBP 07/18/23 SC 30 - 150 %% 100
Diluted Out% DCBP (Confirmation) 07/18/23 SC 30 - 150 %% 100
Diluted Out% TCMX 07/18/23 SC 30 - 150 %% 100
Diluted Out% TCMX (Confirmation) 07/18/23 SC 30 - 150 %% 100

Ver 1
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23-0706-PSRC-NY-03
Phoenix I.D.: CO48344

Client ID:
WEST PARISH PUMP STATION - SWSCProject ID:

Parameter Result
RL/
PQL Units Date/Time ByDilution Reference

Comments:
Results are reported on an ``as received`` basis, and are not corrected for dry weight.

All soils, solids and sludges are reported on a dry weight basis unless otherwise noted in the sample comments.

Phyllis Shiller, Laboratory Director
July 21, 2023

Massachusetts does not offer certification for Soil/Solid matrices.

If you are the client above and have any questions concerning this testing, please do not hesitate to contact Phoenix Client Services at ext.200.  
The contents of this report cannot be discussed with anyone other than the client listed above without their written consent.

Reviewed and Released by: Greg Lawrence, Assistant Lab Director

RL/PQL=Reporting/Practical Quantitation Level  ND=Not Detected   BRL=Below Reporting Level
QA/QC Surrogates: Surrogates are compounds (preceeded with a %) added by the lab to determine analysis efficiency.  Surrogate 
results(%) listed in the report are not "detected" compounds.

Ver 1
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Sample Information Custody Information
Matrix:
Location Code:
Rush Request:
P.O.#:

Collected by:
Received by:
Analyzed by:

BULK
TIGHE
Standard
28-2057-078

07/06/23
SR1
see "By" below

NY

Laboratory Data

23-0706-PSRC-NY-04

Phoenix ID: CO48345

07/12/23
15:00
11:52

Parameter Result
RL/
PQL Units Date/Time By Reference

FOR: Attn: Nathan Yergeau
Tighe & Bond
213 Court St, Suite 1100
Middletown, CT 06457

Analysis Report
July 21, 2023

Date Time

SDG ID: GCO48342

Client ID:
Project ID: WEST PARISH PUMP STATION - SWSC

Dilution

587 East Middle Turnpike, P.O.Box 370, Manchester, CT 06045
              Tel. (860) 645-1102            Fax (860) 645-0823

Environmental Laboratories, Inc.

CompletedExtraction for PCB 07/19/23 Q/R/AC1 SW3540C

PCB (Soxhlet SW3540C)
NDPCB-1016 680000 07/20/23 SC SW8082Aug/Kg 500
NDPCB-1221 680000 07/20/23 SC SW8082Aug/Kg 500
NDPCB-1232 680000 07/20/23 SC SW8082Aug/Kg 500
NDPCB-1242 680000 07/20/23 SC SW8082Aug/Kg 500
NDPCB-1248 680000 07/20/23 SC SW8082Aug/Kg 500

2900000PCB-1254 680000 07/20/23 SC SW8082Aug/Kg 500
NDPCB-1260 680000 07/20/23 SC SW8082Aug/Kg 500
NDPCB-1262 680000 07/20/23 SC SW8082Aug/Kg 500
NDPCB-1268 680000 07/20/23 SC SW8082Aug/Kg 500

QA/QC Surrogates
Diluted Out% DCBP 07/20/23 SC 30 - 150 %% 500
Diluted Out% DCBP (Confirmation) 07/20/23 SC 30 - 150 %% 500
Diluted Out% TCMX 07/20/23 SC 30 - 150 %% 500
Diluted Out% TCMX (Confirmation) 07/20/23 SC 30 - 150 %% 500

Ver 1
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23-0706-PSRC-NY-04
Phoenix I.D.: CO48345

Client ID:
WEST PARISH PUMP STATION - SWSCProject ID:

Parameter Result
RL/
PQL Units Date/Time ByDilution Reference

Comments:
Results are reported on an ``as received`` basis, and are not corrected for dry weight.

All soils, solids and sludges are reported on a dry weight basis unless otherwise noted in the sample comments.

Phyllis Shiller, Laboratory Director
July 21, 2023

Massachusetts does not offer certification for Soil/Solid matrices.

If you are the client above and have any questions concerning this testing, please do not hesitate to contact Phoenix Client Services at ext.200.  
The contents of this report cannot be discussed with anyone other than the client listed above without their written consent.

Reviewed and Released by: Greg Lawrence, Assistant Lab Director

RL/PQL=Reporting/Practical Quantitation Level  ND=Not Detected   BRL=Below Reporting Level
QA/QC Surrogates: Surrogates are compounds (preceeded with a %) added by the lab to determine analysis efficiency.  Surrogate 
results(%) listed in the report are not "detected" compounds.

Ver 1

Page 10 of 38

La
st

 M
od

ifi
ed

: 0
2/

28
/2

02
4 

at
 1

0:
41

A
M

 E
S

T



Sample Information Custody Information
Matrix:
Location Code:
Rush Request:
P.O.#:

Collected by:
Received by:
Analyzed by:

BULK
TIGHE
Standard
28-2057-078

07/06/23
SR1
see "By" below

NY

Laboratory Data

23-0706-PSRC-NY-05

Phoenix ID: CO48346

07/12/23
15:00
11:52

Parameter Result
RL/
PQL Units Date/Time By Reference

FOR: Attn: Nathan Yergeau
Tighe & Bond
213 Court St, Suite 1100
Middletown, CT 06457

Analysis Report
July 21, 2023

Date Time

SDG ID: GCO48342

Client ID:
Project ID: WEST PARISH PUMP STATION - SWSC

Dilution

587 East Middle Turnpike, P.O.Box 370, Manchester, CT 06045
              Tel. (860) 645-1102            Fax (860) 645-0823

Environmental Laboratories, Inc.

CompletedExtraction for PCB 07/19/23 Q/R/AC1 SW3540C

PCB (Soxhlet SW3540C)
NDPCB-1016 710000 07/20/23 SC SW8082Aug/Kg 500
NDPCB-1221 710000 07/20/23 SC SW8082Aug/Kg 500
NDPCB-1232 710000 07/20/23 SC SW8082Aug/Kg 500
NDPCB-1242 710000 07/20/23 SC SW8082Aug/Kg 500
NDPCB-1248 710000 07/20/23 SC SW8082Aug/Kg 500

2800000PCB-1254 710000 07/20/23 SC SW8082Aug/Kg 500
NDPCB-1260 710000 07/20/23 SC SW8082Aug/Kg 500
NDPCB-1262 710000 07/20/23 SC SW8082Aug/Kg 500
NDPCB-1268 710000 07/20/23 SC SW8082Aug/Kg 500

QA/QC Surrogates
Diluted Out% DCBP 07/20/23 SC 30 - 150 %% 500
Diluted Out% DCBP (Confirmation) 07/20/23 SC 30 - 150 %% 500
Diluted Out% TCMX 07/20/23 SC 30 - 150 %% 500
Diluted Out% TCMX (Confirmation) 07/20/23 SC 30 - 150 %% 500

Ver 1
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23-0706-PSRC-NY-05
Phoenix I.D.: CO48346

Client ID:
WEST PARISH PUMP STATION - SWSCProject ID:

Parameter Result
RL/
PQL Units Date/Time ByDilution Reference

Comments:
Results are reported on an ``as received`` basis, and are not corrected for dry weight.

All soils, solids and sludges are reported on a dry weight basis unless otherwise noted in the sample comments.

Phyllis Shiller, Laboratory Director
July 21, 2023

Massachusetts does not offer certification for Soil/Solid matrices.

If you are the client above and have any questions concerning this testing, please do not hesitate to contact Phoenix Client Services at ext.200.  
The contents of this report cannot be discussed with anyone other than the client listed above without their written consent.

Reviewed and Released by: Greg Lawrence, Assistant Lab Director

RL/PQL=Reporting/Practical Quantitation Level  ND=Not Detected   BRL=Below Reporting Level
QA/QC Surrogates: Surrogates are compounds (preceeded with a %) added by the lab to determine analysis efficiency.  Surrogate 
results(%) listed in the report are not "detected" compounds.

Ver 1
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Sample Information Custody Information
Matrix:
Location Code:
Rush Request:
P.O.#:

Collected by:
Received by:
Analyzed by:

BULK
TIGHE
Standard
28-2057-078

07/06/23
SR1
see "By" below

NY

Laboratory Data

23-0706-PSRC-NY-06

Phoenix ID: CO48347

07/12/23
15:00
11:52

Parameter Result
RL/
PQL Units Date/Time By Reference

FOR: Attn: Nathan Yergeau
Tighe & Bond
213 Court St, Suite 1100
Middletown, CT 06457

Analysis Report
July 21, 2023

Date Time

SDG ID: GCO48342

Client ID:
Project ID: WEST PARISH PUMP STATION - SWSC

Dilution

587 East Middle Turnpike, P.O.Box 370, Manchester, CT 06045
              Tel. (860) 645-1102            Fax (860) 645-0823

Environmental Laboratories, Inc.

CompletedExtraction for PCB 07/19/23 Q/R/AC1 SW3540C

PCB (Soxhlet SW3540C)
NDPCB-1016 910 07/20/23 SC SW8082Aug/Kg 2
NDPCB-1221 910 07/20/23 SC SW8082Aug/Kg 2
NDPCB-1232 910 07/20/23 SC SW8082Aug/Kg 2
NDPCB-1242 910 07/20/23 SC SW8082Aug/Kg 2
NDPCB-1248 910 07/20/23 SC SW8082Aug/Kg 2
NDPCB-1254 910 07/20/23 SC SW8082Aug/Kg 2
NDPCB-1260 910 07/20/23 SC SW8082Aug/Kg 2
NDPCB-1262 910 07/20/23 SC SW8082Aug/Kg 2
NDPCB-1268 910 07/20/23 SC SW8082Aug/Kg 2

QA/QC Surrogates
57% DCBP 07/20/23 SC 30 - 150 %% 2
58% DCBP (Confirmation) 07/20/23 SC 30 - 150 %% 2
56% TCMX 07/20/23 SC 30 - 150 %% 2
57% TCMX (Confirmation) 07/20/23 SC 30 - 150 %% 2

Ver 1
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23-0706-PSRC-NY-06
Phoenix I.D.: CO48347

Client ID:
WEST PARISH PUMP STATION - SWSCProject ID:

Parameter Result
RL/
PQL Units Date/Time ByDilution Reference

Comments:
Results are reported on an ``as received`` basis, and are not corrected for dry weight.

All soils, solids and sludges are reported on a dry weight basis unless otherwise noted in the sample comments.

Phyllis Shiller, Laboratory Director
July 21, 2023

Massachusetts does not offer certification for Soil/Solid matrices.

If you are the client above and have any questions concerning this testing, please do not hesitate to contact Phoenix Client Services at ext.200.  
The contents of this report cannot be discussed with anyone other than the client listed above without their written consent.

Reviewed and Released by: Greg Lawrence, Assistant Lab Director

RL/PQL=Reporting/Practical Quantitation Level  ND=Not Detected   BRL=Below Reporting Level
QA/QC Surrogates: Surrogates are compounds (preceeded with a %) added by the lab to determine analysis efficiency.  Surrogate 
results(%) listed in the report are not "detected" compounds.
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Sample Information Custody Information
Matrix:
Location Code:
Rush Request:
P.O.#:

Collected by:
Received by:
Analyzed by:

BULK
TIGHE
Standard
28-2057-078

07/06/23
SR1
see "By" below

NY

Laboratory Data

23-0706-PSRC-NY-07

Phoenix ID: CO48348

07/12/23
15:00
11:52

Parameter Result
RL/
PQL Units Date/Time By Reference

FOR: Attn: Nathan Yergeau
Tighe & Bond
213 Court St, Suite 1100
Middletown, CT 06457

Analysis Report
July 21, 2023

Date Time

SDG ID: GCO48342

Client ID:
Project ID: WEST PARISH PUMP STATION - SWSC

Dilution

587 East Middle Turnpike, P.O.Box 370, Manchester, CT 06045
              Tel. (860) 645-1102            Fax (860) 645-0823

Environmental Laboratories, Inc.

CompletedExtraction for PCB 07/19/23 Q/R/AC1 SW3540C

PCB (Soxhlet SW3540C)
NDPCB-1016 860 07/21/23 SC SW8082Aug/Kg 1
NDPCB-1221 860 07/21/23 SC SW8082Aug/Kg 1
NDPCB-1232 860 07/21/23 SC SW8082Aug/Kg 1
NDPCB-1242 860 07/21/23 SC SW8082Aug/Kg 1
NDPCB-1248 860 07/21/23 SC SW8082Aug/Kg 1

2300PCB-1254 860 07/21/23 SC SW8082Aug/Kg 1
NDPCB-1260 860 07/21/23 SC SW8082Aug/Kg 1
NDPCB-1262 860 07/21/23 SC SW8082Aug/Kg 1
NDPCB-1268 860 07/21/23 SC SW8082Aug/Kg 1

QA/QC Surrogates
37% DCBP 07/21/23 SC 30 - 150 %% 1
33% DCBP (Confirmation) 07/21/23 SC 30 - 150 %% 1
32% TCMX 07/21/23 SC 30 - 150 %% 1
33% TCMX (Confirmation) 07/21/23 SC 30 - 150 %% 1
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23-0706-PSRC-NY-07
Phoenix I.D.: CO48348

Client ID:
WEST PARISH PUMP STATION - SWSCProject ID:

Parameter Result
RL/
PQL Units Date/Time ByDilution Reference

Comments:
Results are reported on an ``as received`` basis, and are not corrected for dry weight.

All soils, solids and sludges are reported on a dry weight basis unless otherwise noted in the sample comments.

Phyllis Shiller, Laboratory Director
July 21, 2023

Massachusetts does not offer certification for Soil/Solid matrices.

If you are the client above and have any questions concerning this testing, please do not hesitate to contact Phoenix Client Services at ext.200.  
The contents of this report cannot be discussed with anyone other than the client listed above without their written consent.

Reviewed and Released by: Greg Lawrence, Assistant Lab Director

RL/PQL=Reporting/Practical Quantitation Level  ND=Not Detected   BRL=Below Reporting Level
QA/QC Surrogates: Surrogates are compounds (preceeded with a %) added by the lab to determine analysis efficiency.  Surrogate 
results(%) listed in the report are not "detected" compounds.
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Sample Information Custody Information
Matrix:
Location Code:
Rush Request:
P.O.#:

Collected by:
Received by:
Analyzed by:

BULK
TIGHE
Standard
28-2057-078

07/06/23
SR1
see "By" below

NY

Laboratory Data

23-0706-PSRC-NY-08

Phoenix ID: CO48349

07/12/23
15:00
11:52

Parameter Result
RL/
PQL Units Date/Time By Reference

FOR: Attn: Nathan Yergeau
Tighe & Bond
213 Court St, Suite 1100
Middletown, CT 06457

Analysis Report
July 21, 2023

Date Time

SDG ID: GCO48342

Client ID:
Project ID: WEST PARISH PUMP STATION - SWSC

Dilution

587 East Middle Turnpike, P.O.Box 370, Manchester, CT 06045
              Tel. (860) 645-1102            Fax (860) 645-0823

Environmental Laboratories, Inc.

CompletedExtraction for PCB 07/19/23 Q/R/AC1 SW3540C

PCB (Soxhlet SW3540C)
NDPCB-1016 910 07/20/23 SC SW8082Aug/Kg 2
NDPCB-1221 910 07/20/23 SC SW8082Aug/Kg 2
NDPCB-1232 910 07/20/23 SC SW8082Aug/Kg 2
NDPCB-1242 910 07/20/23 SC SW8082Aug/Kg 2
NDPCB-1248 910 07/20/23 SC SW8082Aug/Kg 2

2500PCB-1254 910 07/20/23 SC SW8082Aug/Kg 2
NDPCB-1260 910 07/20/23 SC SW8082Aug/Kg 2
NDPCB-1262 910 07/20/23 SC SW8082Aug/Kg 2
NDPCB-1268 910 07/20/23 SC SW8082Aug/Kg 2

QA/QC Surrogates
46% DCBP 07/20/23 SC 30 - 150 %% 2
46% DCBP (Confirmation) 07/20/23 SC 30 - 150 %% 2
43% TCMX 07/20/23 SC 30 - 150 %% 2
43% TCMX (Confirmation) 07/20/23 SC 30 - 150 %% 2
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23-0706-PSRC-NY-08
Phoenix I.D.: CO48349

Client ID:
WEST PARISH PUMP STATION - SWSCProject ID:

Parameter Result
RL/
PQL Units Date/Time ByDilution Reference

Comments:
Results are reported on an ``as received`` basis, and are not corrected for dry weight.

All soils, solids and sludges are reported on a dry weight basis unless otherwise noted in the sample comments.

Phyllis Shiller, Laboratory Director
July 21, 2023

Massachusetts does not offer certification for Soil/Solid matrices.

If you are the client above and have any questions concerning this testing, please do not hesitate to contact Phoenix Client Services at ext.200.  
The contents of this report cannot be discussed with anyone other than the client listed above without their written consent.

Reviewed and Released by: Greg Lawrence, Assistant Lab Director

RL/PQL=Reporting/Practical Quantitation Level  ND=Not Detected   BRL=Below Reporting Level
QA/QC Surrogates: Surrogates are compounds (preceeded with a %) added by the lab to determine analysis efficiency.  Surrogate 
results(%) listed in the report are not "detected" compounds.
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Sample Information Custody Information
Matrix:
Location Code:
Rush Request:
P.O.#:

Collected by:
Received by:
Analyzed by:

BULK
TIGHE
Standard
28-2057-078

07/06/23
SR1
see "By" below

NY

Laboratory Data

23-0706-PSRC-NY-09

Phoenix ID: CO48350

07/12/23
15:00
11:52

Parameter Result
RL/
PQL Units Date/Time By Reference

FOR: Attn: Nathan Yergeau
Tighe & Bond
213 Court St, Suite 1100
Middletown, CT 06457

Analysis Report
July 21, 2023

Date Time

SDG ID: GCO48342

Client ID:
Project ID: WEST PARISH PUMP STATION - SWSC

Dilution

587 East Middle Turnpike, P.O.Box 370, Manchester, CT 06045
              Tel. (860) 645-1102            Fax (860) 645-0823

Environmental Laboratories, Inc.

CompletedExtraction for PCB 07/14/23 Q/R/AC1, SB2SW3540C

PCB (Soxhlet SW3540C)
NDPCB-1016 930 07/18/23 SC SW8082Aug/Kg 2
NDPCB-1221 930 07/18/23 SC SW8082Aug/Kg 2
NDPCB-1232 930 07/18/23 SC SW8082Aug/Kg 2
NDPCB-1242 930 07/18/23 SC SW8082Aug/Kg 2
*PCB-1248 930 07/18/23 SC SW8082Aug/Kg 2*

7600PCB-1254 930 07/18/23 SC SW8082Aug/Kg 2*
*PCB-1260 930 07/18/23 SC SW8082Aug/Kg 2*

NDPCB-1262 930 07/18/23 SC SW8082Aug/Kg 2
NDPCB-1268 930 07/18/23 SC SW8082Aug/Kg 2

QA/QC Surrogates
55% DCBP 07/18/23 SC 30 - 150 %% 2
51% DCBP (Confirmation) 07/18/23 SC 30 - 150 %% 2
61% TCMX 07/18/23 SC 30 - 150 %% 2
58% TCMX (Confirmation) 07/18/23 SC 30 - 150 %% 2
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23-0706-PSRC-NY-09
Phoenix I.D.: CO48350

Client ID:
WEST PARISH PUMP STATION - SWSCProject ID:

Parameter Result
RL/
PQL Units Date/Time ByDilution Reference

Comments:
Results are reported on an ``as received`` basis, and are not corrected for dry weight.

PCB Comment:
* For PCBs, as per section 11.9.3 of SW846 method 8082, when multiple Aroclor's of PCBs are present and the aroclor is no 
longer recognizable, quantitation may be performed by comparing the total area of the PCB pattern to that of the aroclor it mostly 
resembles.  The PCB pattern did not resemble any of the standards, but most closely resembles a mixture of the Aroclors 1248 
and 1254 and 1260. The PCB is quantitated as a timed group and is reported as the Aroclor 1254.

All soils, solids and sludges are reported on a dry weight basis unless otherwise noted in the sample comments.

Phyllis Shiller, Laboratory Director
July 21, 2023

Massachusetts does not offer certification for Soil/Solid matrices.

If you are the client above and have any questions concerning this testing, please do not hesitate to contact Phoenix Client Services at ext.200.  
The contents of this report cannot be discussed with anyone other than the client listed above without their written consent.

Reviewed and Released by: Greg Lawrence, Assistant Lab Director

RL/PQL=Reporting/Practical Quantitation Level  ND=Not Detected   BRL=Below Reporting Level
QA/QC Surrogates: Surrogates are compounds (preceeded with a %) added by the lab to determine analysis efficiency.  Surrogate 
results(%) listed in the report are not "detected" compounds.
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Sample Information Custody Information
Matrix:
Location Code:
Rush Request:
P.O.#:

Collected by:
Received by:
Analyzed by:

BULK
TIGHE
Standard
28-2057-078

07/06/23
SR1
see "By" below

NY

Laboratory Data

23-0706-PSRC-NY-10

Phoenix ID: CO48351

07/12/23
15:00
11:52

Parameter Result
RL/
PQL Units Date/Time By Reference

FOR: Attn: Nathan Yergeau
Tighe & Bond
213 Court St, Suite 1100
Middletown, CT 06457

Analysis Report
July 21, 2023

Date Time

SDG ID: GCO48342

Client ID:
Project ID: WEST PARISH PUMP STATION - SWSC

Dilution

587 East Middle Turnpike, P.O.Box 370, Manchester, CT 06045
              Tel. (860) 645-1102            Fax (860) 645-0823

Environmental Laboratories, Inc.

CompletedExtraction for PCB 07/14/23 Q/R/AC1, SB2SW3540C

PCB (Soxhlet SW3540C)
NDPCB-1016 880 07/17/23 SC SW8082Aug/Kg 2
NDPCB-1221 880 07/17/23 SC SW8082Aug/Kg 2
NDPCB-1232 880 07/17/23 SC SW8082Aug/Kg 2
NDPCB-1242 880 07/17/23 SC SW8082Aug/Kg 2
NDPCB-1248 880 07/17/23 SC SW8082Aug/Kg 2

1600PCB-1254 880 07/17/23 SC SW8082Aug/Kg 2
NDPCB-1260 880 07/17/23 SC SW8082Aug/Kg 2
NDPCB-1262 880 07/17/23 SC SW8082Aug/Kg 2
NDPCB-1268 880 07/17/23 SC SW8082Aug/Kg 2

QA/QC Surrogates
45% DCBP 07/17/23 SC 30 - 150 %% 2
46% DCBP (Confirmation) 07/17/23 SC 30 - 150 %% 2
45% TCMX 07/17/23 SC 30 - 150 %% 2
47% TCMX (Confirmation) 07/17/23 SC 30 - 150 %% 2
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23-0706-PSRC-NY-10
Phoenix I.D.: CO48351

Client ID:
WEST PARISH PUMP STATION - SWSCProject ID:

Parameter Result
RL/
PQL Units Date/Time ByDilution Reference

Comments:
Results are reported on an ``as received`` basis, and are not corrected for dry weight.

All soils, solids and sludges are reported on a dry weight basis unless otherwise noted in the sample comments.

Phyllis Shiller, Laboratory Director
July 21, 2023

Massachusetts does not offer certification for Soil/Solid matrices.

If you are the client above and have any questions concerning this testing, please do not hesitate to contact Phoenix Client Services at ext.200.  
The contents of this report cannot be discussed with anyone other than the client listed above without their written consent.

Reviewed and Released by: Greg Lawrence, Assistant Lab Director

RL/PQL=Reporting/Practical Quantitation Level  ND=Not Detected   BRL=Below Reporting Level
QA/QC Surrogates: Surrogates are compounds (preceeded with a %) added by the lab to determine analysis efficiency.  Surrogate 
results(%) listed in the report are not "detected" compounds.
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Sample Information Custody Information
Matrix:
Location Code:
Rush Request:
P.O.#:

Collected by:
Received by:
Analyzed by:

BULK
TIGHE
Standard
28-2057-078

07/06/23
SR1
see "By" below

NY

Laboratory Data

23-0706-PSRC-NY-11

Phoenix ID: CO48352

07/12/23
15:00
11:52

Parameter Result
RL/
PQL Units Date/Time By Reference

FOR: Attn: Nathan Yergeau
Tighe & Bond
213 Court St, Suite 1100
Middletown, CT 06457

Analysis Report
July 21, 2023

Date Time

SDG ID: GCO48342

Client ID:
Project ID: WEST PARISH PUMP STATION - SWSC

Dilution

587 East Middle Turnpike, P.O.Box 370, Manchester, CT 06045
              Tel. (860) 645-1102            Fax (860) 645-0823

Environmental Laboratories, Inc.

CompletedExtraction for PCB 07/14/23 Q/R/AC1, SB2SW3540C

PCB (Soxhlet SW3540C)
NDPCB-1016 1000 07/18/23 SC SW8082Aug/Kg 2
NDPCB-1221 1000 07/18/23 SC SW8082Aug/Kg 2
NDPCB-1232 1000 07/18/23 SC SW8082Aug/Kg 2
NDPCB-1242 1000 07/18/23 SC SW8082Aug/Kg 2
NDPCB-1248 1000 07/18/23 SC SW8082Aug/Kg 2

1200PCB-1254 1000 07/18/23 SC SW8082Aug/Kg 2
NDPCB-1260 1000 07/18/23 SC SW8082Aug/Kg 2
NDPCB-1262 1000 07/18/23 SC SW8082Aug/Kg 2
NDPCB-1268 1000 07/18/23 SC SW8082Aug/Kg 2

QA/QC Surrogates
43% DCBP 07/18/23 SC 30 - 150 %% 2
39% DCBP (Confirmation) 07/18/23 SC 30 - 150 %% 2
50% TCMX 07/18/23 SC 30 - 150 %% 2
53% TCMX (Confirmation) 07/18/23 SC 30 - 150 %% 2
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23-0706-PSRC-NY-11
Phoenix I.D.: CO48352

Client ID:
WEST PARISH PUMP STATION - SWSCProject ID:

Parameter Result
RL/
PQL Units Date/Time ByDilution Reference

Comments:
Results are reported on an ``as received`` basis, and are not corrected for dry weight.

All soils, solids and sludges are reported on a dry weight basis unless otherwise noted in the sample comments.

Phyllis Shiller, Laboratory Director
July 21, 2023

Massachusetts does not offer certification for Soil/Solid matrices.

If you are the client above and have any questions concerning this testing, please do not hesitate to contact Phoenix Client Services at ext.200.  
The contents of this report cannot be discussed with anyone other than the client listed above without their written consent.

Reviewed and Released by: Greg Lawrence, Assistant Lab Director

RL/PQL=Reporting/Practical Quantitation Level  ND=Not Detected   BRL=Below Reporting Level
QA/QC Surrogates: Surrogates are compounds (preceeded with a %) added by the lab to determine analysis efficiency.  Surrogate 
results(%) listed in the report are not "detected" compounds.
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Sample Information Custody Information
Matrix:
Location Code:
Rush Request:
P.O.#:

Collected by:
Received by:
Analyzed by:

BULK
TIGHE
Standard
28-2057-078

07/06/23
SR1
see "By" below

NY

Laboratory Data

23-0706-PSRC-NY-12

Phoenix ID: CO48353

07/12/23
15:00
11:52

Parameter Result
RL/
PQL Units Date/Time By Reference

FOR: Attn: Nathan Yergeau
Tighe & Bond
213 Court St, Suite 1100
Middletown, CT 06457

Analysis Report
July 21, 2023

Date Time

SDG ID: GCO48342

Client ID:
Project ID: WEST PARISH PUMP STATION - SWSC

Dilution

587 East Middle Turnpike, P.O.Box 370, Manchester, CT 06045
              Tel. (860) 645-1102            Fax (860) 645-0823

Environmental Laboratories, Inc.

CompletedExtraction for PCB 07/14/23 Q/R/AC1, SB2SW3540C

PCB (Soxhlet SW3540C)
NDPCB-1016 760 07/18/23 SC SW8082Aug/Kg 2
NDPCB-1221 760 07/18/23 SC SW8082Aug/Kg 2
NDPCB-1232 760 07/18/23 SC SW8082Aug/Kg 2
NDPCB-1242 760 07/18/23 SC SW8082Aug/Kg 2

4500PCB-1248 760 07/18/23 SC SW8082Aug/Kg 2*
*PCB-1254 760 07/18/23 SC SW8082Aug/Kg 2*

NDPCB-1260 760 07/18/23 SC SW8082Aug/Kg 2
NDPCB-1262 760 07/18/23 SC SW8082Aug/Kg 2
NDPCB-1268 760 07/18/23 SC SW8082Aug/Kg 2

QA/QC Surrogates
49% DCBP 07/18/23 SC 30 - 150 %% 2
45% DCBP (Confirmation) 07/18/23 SC 30 - 150 %% 2
52% TCMX 07/18/23 SC 30 - 150 %% 2
50% TCMX (Confirmation) 07/18/23 SC 30 - 150 %% 2
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23-0706-PSRC-NY-12
Phoenix I.D.: CO48353

Client ID:
WEST PARISH PUMP STATION - SWSCProject ID:

Parameter Result
RL/
PQL Units Date/Time ByDilution Reference

Comments:
Results are reported on an ``as received`` basis, and are not corrected for dry weight.

PCB Comment:
* For PCBs, as per section 11.9.3 of SW846 method 8082, when multiple Aroclor's of PCBs are present and the aroclor is no 
longer recognizable, quantitation may be performed by comparing the total area of the PCB pattern to that of the aroclor it mostly 
resembles.  The PCB pattern did not resemble any of the standards, but most closely resembles a mixture of the Aroclors 1248 
and 1254. The PCB is quantitated as a timed group and is reported as the Aroclor 1248.

All soils, solids and sludges are reported on a dry weight basis unless otherwise noted in the sample comments.

Phyllis Shiller, Laboratory Director
July 21, 2023

Massachusetts does not offer certification for Soil/Solid matrices.

If you are the client above and have any questions concerning this testing, please do not hesitate to contact Phoenix Client Services at ext.200.  
The contents of this report cannot be discussed with anyone other than the client listed above without their written consent.

Reviewed and Released by: Greg Lawrence, Assistant Lab Director

RL/PQL=Reporting/Practical Quantitation Level  ND=Not Detected   BRL=Below Reporting Level
QA/QC Surrogates: Surrogates are compounds (preceeded with a %) added by the lab to determine analysis efficiency.  Surrogate 
results(%) listed in the report are not "detected" compounds.
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Sample Information Custody Information
Matrix:
Location Code:
Rush Request:
P.O.#:

Collected by:
Received by:
Analyzed by:

BULK
TIGHE
Standard
28-2057-078

07/06/23
SR1
see "By" below

NY

Laboratory Data

23-0706-PSRC-NY-13

Phoenix ID: CO48354

07/12/23
15:00
11:52

Parameter Result
RL/
PQL Units Date/Time By Reference

FOR: Attn: Nathan Yergeau
Tighe & Bond
213 Court St, Suite 1100
Middletown, CT 06457

Analysis Report
July 21, 2023

Date Time

SDG ID: GCO48342

Client ID:
Project ID: WEST PARISH PUMP STATION - SWSC

Dilution

587 East Middle Turnpike, P.O.Box 370, Manchester, CT 06045
              Tel. (860) 645-1102            Fax (860) 645-0823

Environmental Laboratories, Inc.

CompletedExtraction for PCB 07/14/23 Q/R/AC1, SB2SW3540C

PCB (Soxhlet SW3540C)
NDPCB-1016 590 07/18/23 SC SW8082Aug/Kg 2
NDPCB-1221 590 07/18/23 SC SW8082Aug/Kg 2
NDPCB-1232 590 07/18/23 SC SW8082Aug/Kg 2
NDPCB-1242 590 07/18/23 SC SW8082Aug/Kg 2

4300PCB-1248 590 07/18/23 SC SW8082Aug/Kg 2*
*PCB-1254 590 07/18/23 SC SW8082Aug/Kg 2*

NDPCB-1260 590 07/18/23 SC SW8082Aug/Kg 2
NDPCB-1262 590 07/18/23 SC SW8082Aug/Kg 2
NDPCB-1268 590 07/18/23 SC SW8082Aug/Kg 2

QA/QC Surrogates
71% DCBP 07/18/23 SC 30 - 150 %% 2
63% DCBP (Confirmation) 07/18/23 SC 30 - 150 %% 2
70% TCMX 07/18/23 SC 30 - 150 %% 2
66% TCMX (Confirmation) 07/18/23 SC 30 - 150 %% 2
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23-0706-PSRC-NY-13
Phoenix I.D.: CO48354

Client ID:
WEST PARISH PUMP STATION - SWSCProject ID:

Parameter Result
RL/
PQL Units Date/Time ByDilution Reference

Comments:
Results are reported on an ``as received`` basis, and are not corrected for dry weight.

PCB Comment:
* For PCBs, as per section 11.9.3 of SW846 method 8082, when multiple Aroclor's of PCBs are present and the aroclor is no 
longer recognizable, quantitation may be performed by comparing the total area of the PCB pattern to that of the aroclor it mostly 
resembles.  The PCB pattern did not resemble any of the standards, but most closely resembles a mixture of the Aroclors 1248 
and 1254. The PCB is quantitated as a timed group and is reported as the Aroclor 1248.

All soils, solids and sludges are reported on a dry weight basis unless otherwise noted in the sample comments.

Phyllis Shiller, Laboratory Director
July 21, 2023

Massachusetts does not offer certification for Soil/Solid matrices.

If you are the client above and have any questions concerning this testing, please do not hesitate to contact Phoenix Client Services at ext.200.  
The contents of this report cannot be discussed with anyone other than the client listed above without their written consent.

Reviewed and Released by: Greg Lawrence, Assistant Lab Director

RL/PQL=Reporting/Practical Quantitation Level  ND=Not Detected   BRL=Below Reporting Level
QA/QC Surrogates: Surrogates are compounds (preceeded with a %) added by the lab to determine analysis efficiency.  Surrogate 
results(%) listed in the report are not "detected" compounds.
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Sample Information Custody Information
Matrix:
Location Code:
Rush Request:
P.O.#:

Collected by:
Received by:
Analyzed by:

BULK
TIGHE
Standard
28-2057-078

07/06/23
SR1
see "By" below

NY

Laboratory Data

23-0706-PSRC-NY-14

Phoenix ID: CO48355

07/12/23
15:00
11:52

Parameter Result
RL/
PQL Units Date/Time By Reference

FOR: Attn: Nathan Yergeau
Tighe & Bond
213 Court St, Suite 1100
Middletown, CT 06457

Analysis Report
July 21, 2023

Date Time

SDG ID: GCO48342

Client ID:
Project ID: WEST PARISH PUMP STATION - SWSC

Dilution

587 East Middle Turnpike, P.O.Box 370, Manchester, CT 06045
              Tel. (860) 645-1102            Fax (860) 645-0823

Environmental Laboratories, Inc.

CompletedExtraction for PCB 07/14/23 Q/R/AC1, SB2SW3540C

PCB (Soxhlet SW3540C)
NDPCB-1016 760 07/17/23 SC SW8082Aug/Kg 2
NDPCB-1221 760 07/17/23 SC SW8082Aug/Kg 2
NDPCB-1232 760 07/17/23 SC SW8082Aug/Kg 2
NDPCB-1242 760 07/17/23 SC SW8082Aug/Kg 2
NDPCB-1248 760 07/17/23 SC SW8082Aug/Kg 2
NDPCB-1254 760 07/17/23 SC SW8082Aug/Kg 2
NDPCB-1260 760 07/17/23 SC SW8082Aug/Kg 2
NDPCB-1262 760 07/17/23 SC SW8082Aug/Kg 2
NDPCB-1268 760 07/17/23 SC SW8082Aug/Kg 2

QA/QC Surrogates
63% DCBP 07/17/23 SC 30 - 150 %% 2
69% DCBP (Confirmation) 07/17/23 SC 30 - 150 %% 2
58% TCMX 07/17/23 SC 30 - 150 %% 2
60% TCMX (Confirmation) 07/17/23 SC 30 - 150 %% 2

Ver 1
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23-0706-PSRC-NY-14
Phoenix I.D.: CO48355

Client ID:
WEST PARISH PUMP STATION - SWSCProject ID:

Parameter Result
RL/
PQL Units Date/Time ByDilution Reference

Comments:
Results are reported on an ``as received`` basis, and are not corrected for dry weight.

All soils, solids and sludges are reported on a dry weight basis unless otherwise noted in the sample comments.

Phyllis Shiller, Laboratory Director
July 21, 2023

Massachusetts does not offer certification for Soil/Solid matrices.

If you are the client above and have any questions concerning this testing, please do not hesitate to contact Phoenix Client Services at ext.200.  
The contents of this report cannot be discussed with anyone other than the client listed above without their written consent.

Reviewed and Released by: Greg Lawrence, Assistant Lab Director

RL/PQL=Reporting/Practical Quantitation Level  ND=Not Detected   BRL=Below Reporting Level
QA/QC Surrogates: Surrogates are compounds (preceeded with a %) added by the lab to determine analysis efficiency.  Surrogate 
results(%) listed in the report are not "detected" compounds.

Ver 1
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Sample Information Custody Information
Matrix:
Location Code:
Rush Request:
P.O.#:

Collected by:
Received by:
Analyzed by:

BULK
TIGHE
Standard
28-2057-078

07/06/23
SR1
see "By" below

NY

Laboratory Data

23-0706-PSRC-NY-15

Phoenix ID: CO48356

07/12/23
15:00
11:52

Parameter Result
RL/
PQL Units Date/Time By Reference

FOR: Attn: Nathan Yergeau
Tighe & Bond
213 Court St, Suite 1100
Middletown, CT 06457

Analysis Report
July 21, 2023

Date Time

SDG ID: GCO48342

Client ID:
Project ID: WEST PARISH PUMP STATION - SWSC

Dilution

587 East Middle Turnpike, P.O.Box 370, Manchester, CT 06045
              Tel. (860) 645-1102            Fax (860) 645-0823

Environmental Laboratories, Inc.

CompletedExtraction for PCB 07/19/23 Q/R/AC1 SW3540C

PCB (Soxhlet SW3540C)
NDPCB-1016 790 07/20/23 SC SW8082Aug/Kg 2
NDPCB-1221 790 07/20/23 SC SW8082Aug/Kg 2
NDPCB-1232 790 07/20/23 SC SW8082Aug/Kg 2
NDPCB-1242 790 07/20/23 SC SW8082Aug/Kg 2
NDPCB-1248 790 07/20/23 SC SW8082Aug/Kg 2
NDPCB-1254 790 07/20/23 SC SW8082Aug/Kg 2
NDPCB-1260 790 07/20/23 SC SW8082Aug/Kg 2
NDPCB-1262 790 07/20/23 SC SW8082Aug/Kg 2
NDPCB-1268 790 07/20/23 SC SW8082Aug/Kg 2

QA/QC Surrogates
65% DCBP 07/20/23 SC 30 - 150 %% 2
62% DCBP (Confirmation) 07/20/23 SC 30 - 150 %% 2
59% TCMX 07/20/23 SC 30 - 150 %% 2
60% TCMX (Confirmation) 07/20/23 SC 30 - 150 %% 2

Ver 1

Page 31 of 38

La
st

 M
od

ifi
ed

: 0
2/

28
/2

02
4 

at
 1

0:
41

A
M

 E
S

T



23-0706-PSRC-NY-15
Phoenix I.D.: CO48356

Client ID:
WEST PARISH PUMP STATION - SWSCProject ID:

Parameter Result
RL/
PQL Units Date/Time ByDilution Reference

Comments:
Results are reported on an ``as received`` basis, and are not corrected for dry weight.

All soils, solids and sludges are reported on a dry weight basis unless otherwise noted in the sample comments.

Phyllis Shiller, Laboratory Director
July 21, 2023

Massachusetts does not offer certification for Soil/Solid matrices.

If you are the client above and have any questions concerning this testing, please do not hesitate to contact Phoenix Client Services at ext.200.  
The contents of this report cannot be discussed with anyone other than the client listed above without their written consent.

Reviewed and Released by: Greg Lawrence, Assistant Lab Director

RL/PQL=Reporting/Practical Quantitation Level  ND=Not Detected   BRL=Below Reporting Level
QA/QC Surrogates: Surrogates are compounds (preceeded with a %) added by the lab to determine analysis efficiency.  Surrogate 
results(%) listed in the report are not "detected" compounds.

Ver 1
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QA/QC Data

Parameter
            Blk
Blank   RL

MS
%

MSD
%

MS
RPD

QA/QC Report
July 21, 2023

587 East Middle Turnpike, P.O.Box 370, Manchester, CT 06045
Tel. (860) 645-1102

Environmental Laboratories, Inc.

SDG I.D.: GCO48342

LCS
%

LCSD
%

LCS
RPD

%
Rec

Limits

%
RPD

Limits

QA/QC Batch 686965 (ug/Kg), QC Sample No: CO48345 10X (CO48342, CO48343, CO48344, CO48350, CO48351, CO48352, 
CO48353, CO48354, CO48355)
Polychlorinated Biphenyls - Bulk
PCB-1016 ND 87 95 8.8 40 - 140 30170
PCB-1221 ND 40 - 140 30170
PCB-1232 ND 40 - 140 30170
PCB-1242 ND 40 - 140 30170
PCB-1248 ND 40 - 140 30170
PCB-1254 ND 40 - 140 30170
PCB-1260 ND 87 94 7.7 40 - 140 30170
PCB-1262 ND 40 - 140 30170
PCB-1268 ND 40 - 140 30170
% DCBP (Surrogate Rec) 92 85 86 1.2 30 - 150 30%
% DCBP (Surrogate Rec) (Confirm 95 87 88 1.1 30 - 150 30%
% TCMX (Surrogate Rec) 85 79 80 1.3 30 - 150 30%
% TCMX (Surrogate Rec) (Confirm 85 80 82 2.5 30 - 150 30%

A LCS and LCS Duplicate were performed instead of a matrix spike and matrix spike duplicate.

Comment:

QA/QC Batch 687709 (ug/Kg), QC Sample No: CO54345 10X (CO48345, CO48346, CO48347, CO48348, CO48349, CO48356)

Polychlorinated Biphenyls - Bulk
PCB-1016 ND 50 99 65.8 r40 - 140 30170
PCB-1221 ND 40 - 140 30170
PCB-1232 ND 40 - 140 30170
PCB-1242 ND 40 - 140 30170
PCB-1248 ND 40 - 140 30170
PCB-1254 ND 40 - 140 30170
PCB-1260 ND 70 99 34.3 r40 - 140 30170
PCB-1262 ND 40 - 140 30170
PCB-1268 ND 40 - 140 30170
% DCBP (Surrogate Rec) 84 61 82 29.4 30 - 150 30%
% DCBP (Surrogate Rec) (Confirm 106 70 97 32.3 r30 - 150 30%
% TCMX (Surrogate Rec) 83 21 91 125.0 l,r30 - 150 30%
% TCMX (Surrogate Rec) (Confirm 76 20 84 123.1 l,r30 - 150 30%

A LCS and LCS Duplicate were performed instead of a matrix spike and matrix spike duplicate.

Comment:

l = This parameter is outside laboratory LCS/LCSD specified recovery limits.
r = This parameter is outside laboratory RPD specified recovery limits.
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QA/QC Data

Parameter
            Blk
Blank   RL

MS
%

MSD
%

MS
RPD

SDG I.D.: GCO48342

LCS
%

LCSD
%

LCS
RPD

%
Rec

Limits

%
RPD

Limits

MS - Matrix Spike
Phyllis Shiller, Laboratory Director

If there are any questions regarding this data, please call Phoenix Client Services at extension 200.

July 21, 2023
MS Dup - Matrix Spike Duplicate

RPD - Relative Percent Difference
LCS - Laboratory Control Sample
LCSD - Laboratory Control Sample Duplicate

NC - No Criteria
Intf - Interference
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Sample Criteria Exceedances ReportFriday, July 21, 2023

Acode Phoenix Analyte CriteriaResult RLSampNo
Analysis

UnitsCriteria

GCO48342 - TIGHECriteria: None

RL
Criteria

State: MA

$PCB_SOXR PCB-1221 1000ND 480000 ug/KgCO48342 MA  /  Requested PCB RL  /  1000
$PCB_SOXR PCB-1232 1000ND 480000 ug/KgCO48342 MA  /  Requested PCB RL  /  1000
$PCB_SOXR PCB-1242 1000ND 480000 ug/KgCO48342 MA  /  Requested PCB RL  /  1000
$PCB_SOXR PCB-1248 1000ND 480000 ug/KgCO48342 MA  /  Requested PCB RL  /  1000
$PCB_SOXR PCB-1254 10001500000 480000 ug/KgCO48342 MA  /  Requested PCB RL  /  1000
$PCB_SOXR PCB-1260 1000ND 480000 ug/KgCO48342 MA  /  Requested PCB RL  /  1000
$PCB_SOXR PCB-1262 1000ND 480000 ug/KgCO48342 MA  /  Requested PCB RL  /  1000
$PCB_SOXR PCB-1268 1000ND 480000 ug/KgCO48342 MA  /  Requested PCB RL  /  1000
$PCB_SOXR PCB-1016 1000ND 480000 ug/KgCO48342 MA  /  Requested PCB RL  /  1000

$PCB_SOXR PCB-1242 1000ND 41000 ug/KgCO48343 MA  /  Requested PCB RL  /  1000
$PCB_SOXR PCB-1268 1000ND 41000 ug/KgCO48343 MA  /  Requested PCB RL  /  1000
$PCB_SOXR PCB-1262 1000ND 41000 ug/KgCO48343 MA  /  Requested PCB RL  /  1000
$PCB_SOXR PCB-1260 1000ND 41000 ug/KgCO48343 MA  /  Requested PCB RL  /  1000
$PCB_SOXR PCB-1248 1000ND 41000 ug/KgCO48343 MA  /  Requested PCB RL  /  1000
$PCB_SOXR PCB-1232 1000ND 41000 ug/KgCO48343 MA  /  Requested PCB RL  /  1000
$PCB_SOXR PCB-1221 1000ND 41000 ug/KgCO48343 MA  /  Requested PCB RL  /  1000
$PCB_SOXR PCB-1016 1000ND 41000 ug/KgCO48343 MA  /  Requested PCB RL  /  1000
$PCB_SOXR PCB-1254 1000400000 41000 ug/KgCO48343 MA  /  Requested PCB RL  /  1000

$PCB_SOXR PCB-1262 1000ND 43000 ug/KgCO48344 MA  /  Requested PCB RL  /  1000
$PCB_SOXR PCB-1268 1000ND 43000 ug/KgCO48344 MA  /  Requested PCB RL  /  1000
$PCB_SOXR PCB-1016 1000ND 43000 ug/KgCO48344 MA  /  Requested PCB RL  /  1000
$PCB_SOXR PCB-1221 1000ND 43000 ug/KgCO48344 MA  /  Requested PCB RL  /  1000
$PCB_SOXR PCB-1232 1000ND 43000 ug/KgCO48344 MA  /  Requested PCB RL  /  1000
$PCB_SOXR PCB-1242 1000ND 43000 ug/KgCO48344 MA  /  Requested PCB RL  /  1000
$PCB_SOXR PCB-1248 1000ND 43000 ug/KgCO48344 MA  /  Requested PCB RL  /  1000
$PCB_SOXR PCB-1254 1000230000 43000 ug/KgCO48344 MA  /  Requested PCB RL  /  1000
$PCB_SOXR PCB-1260 1000ND 43000 ug/KgCO48344 MA  /  Requested PCB RL  /  1000

$PCB_SOXR PCB-1016 1000ND 680000 ug/KgCO48345 MA  /  Requested PCB RL  /  1000
$PCB_SOXR PCB-1221 1000ND 680000 ug/KgCO48345 MA  /  Requested PCB RL  /  1000
$PCB_SOXR PCB-1232 1000ND 680000 ug/KgCO48345 MA  /  Requested PCB RL  /  1000
$PCB_SOXR PCB-1242 1000ND 680000 ug/KgCO48345 MA  /  Requested PCB RL  /  1000
$PCB_SOXR PCB-1248 1000ND 680000 ug/KgCO48345 MA  /  Requested PCB RL  /  1000
$PCB_SOXR PCB-1254 10002900000 680000 ug/KgCO48345 MA  /  Requested PCB RL  /  1000
$PCB_SOXR PCB-1260 1000ND 680000 ug/KgCO48345 MA  /  Requested PCB RL  /  1000
$PCB_SOXR PCB-1262 1000ND 680000 ug/KgCO48345 MA  /  Requested PCB RL  /  1000
$PCB_SOXR PCB-1268 1000ND 680000 ug/KgCO48345 MA  /  Requested PCB RL  /  1000

$PCB_SOXR PCB-1232 1000ND 710000 ug/KgCO48346 MA  /  Requested PCB RL  /  1000
$PCB_SOXR PCB-1268 1000ND 710000 ug/KgCO48346 MA  /  Requested PCB RL  /  1000
$PCB_SOXR PCB-1262 1000ND 710000 ug/KgCO48346 MA  /  Requested PCB RL  /  1000
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Sample Criteria Exceedances ReportFriday, July 21, 2023

Acode Phoenix Analyte CriteriaResult RLSampNo
Analysis

UnitsCriteria

GCO48342 - TIGHECriteria: None

RL
Criteria

State: MA

$PCB_SOXR PCB-1260 1000ND 710000 ug/KgCO48346 MA  /  Requested PCB RL  /  1000
$PCB_SOXR PCB-1254 10002800000 710000 ug/KgCO48346 MA  /  Requested PCB RL  /  1000
$PCB_SOXR PCB-1242 1000ND 710000 ug/KgCO48346 MA  /  Requested PCB RL  /  1000
$PCB_SOXR PCB-1221 1000ND 710000 ug/KgCO48346 MA  /  Requested PCB RL  /  1000
$PCB_SOXR PCB-1016 1000ND 710000 ug/KgCO48346 MA  /  Requested PCB RL  /  1000
$PCB_SOXR PCB-1248 1000ND 710000 ug/KgCO48346 MA  /  Requested PCB RL  /  1000

$PCB_SOXR PCB-1254 10002300 860 ug/KgCO48348 MA  /  Requested PCB RL  /  1000

$PCB_SOXR PCB-1254 10002500 910 ug/KgCO48349 MA  /  Requested PCB RL  /  1000

$PCB_SOXR PCB-1254 10007600 930 ug/KgCO48350 MA  /  Requested PCB RL  /  1000

$PCB_SOXR PCB-1254 10001600 880 ug/KgCO48351 MA  /  Requested PCB RL  /  1000

$PCB_SOXR PCB-1254 10001200 1000 ug/KgCO48352 MA  /  Requested PCB RL  /  1000

$PCB_SOXR PCB-1248 10004500 760 ug/KgCO48353 MA  /  Requested PCB RL  /  1000

$PCB_SOXR PCB-1248 10004300 590 ug/KgCO48354 MA  /  Requested PCB RL  /  1000

Phoenix Laboratories does not assume responsibility for the data contained in this exceedance report.  It is provided as an additional tool to identify requested criteria exceedences.  All efforts are 
made to ensure the accuracy of the data (obtained from appropriate agencies).  A lack of exceedence information does not necessarily suggest conformance to the criteria.  It is ultimately the site 
professional's responsibility to determine appropriate compliance.

Page 36 of 38

La
st

 M
od

ifi
ed

: 0
2/

28
/2

02
4 

at
 1

0:
41

A
M

 E
S

T



Analysis Comments
July 21, 2023

587 East Middle Turnpike, P.O.Box 370, Manchester, CT 06045
              Tel. (860) 645-1102            Fax (860) 645-0823

Environmental Laboratories, Inc.

SDG I.D.: GCO48342

The following analysis comments are made regarding exceptions to criteria not already noted in the Analysis Report or 
QA/QC Report:

PCB Narration
CO48351AU-ECD48 07/17/23-1:

The following Continuing Calibration compounds did not meet % deviation criteria: 
Samples: CO48351
  Preceding CC 717B019 - None.
  Succeeding CC 717B032 - DCBP SURR 16%L (15%)
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CO67361 - CO67366

Tuesday, August 15, 2023

Sample ID#s:

Attn: Nathan Yergeau
Tighe & Bond
213 Court St, Suite 1100
Middletown, CT 06457

SDG ID: GCO67361
Project ID: WEST PARISH PUMP STATION - SWSC

Sincerely yours,

Laboratory Director
Phyllis Shiller

If you are the client above and have any questions concerning this testing, please do 
not hesitate to contact Phoenix Client Services at ext.200.  The contents of this report 
cannot be discussed with anyone other than the client listed above without their 
written consent.

NELAC - #NY11301
CT Lab Registration #PH-0618
MA Lab Registration #M-CT007
ME Lab Registration #CT-007
NH Lab Registration #213693-A,B

NJ Lab Registration #CT-003
NY Lab Registration #11301
PA Lab Registration #68-03530
RI Lab Registration #63
VT Lab Registration #VT11301

This laboratory is in compliance with the NELAC requirements of procedures used 
except where indicated.

This report contains results for the parameters tested, under the sampling conditions 
described on the Chain Of Custody, as received by the laboratory.  This report is 
incomplete unless all pages indicated in the pagination at the bottom of the page are 
included.

A scanned version of the COC form accompanies the analytical report and is an exact 
duplicate of the original.

All soils, solids and sludges are reported on a dry weight basis unless otherwise noted 
in the sample comments.

587 East Middle Turnpike, P.O. Box 370, Manchester, CT 06040
Telephone (860) 645-1102
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Sample Id Cross Reference
August 15, 2023

587 East Middle Turnpike, P.O.Box 370, Manchester, CT 06045
              Tel. (860) 645-1102            Fax (860) 645-0823

Environmental Laboratories, Inc.

SDG I.D.: GCO67361

Client Id Lab Id Matrix

Project ID: WEST PARISH PUMP STATION - SWSC

23-0804-PSRC-NY-01 CO67361 CAULK
23-0804-PSRC-NY-02 CO67362 CAULK
23-0804-PSRC-NY-03 CO67363 CAULK
23-0804-PSRC-NY-04 CO67364 CAULK
23-0804-PSRC-NY-05 CO67365 CAULK
23-0804-PSRC-NY-06 CO67366 CAULK
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Sample Information Custody Information
Matrix:
Location Code:
Rush Request:
P.O.#:

Collected by:
Received by:
Analyzed by:

CAULK
TIGHE
Standard
28-2057-078

08/04/23
SR1
see "By" below

NY

Laboratory Data

23-0804-PSRC-NY-01

Phoenix ID: CO67361

08/07/23
11:00
12:00

Parameter Result
RL/
PQL Units Date/Time By Reference

FOR: Attn: Nathan Yergeau
Tighe & Bond
213 Court St, Suite 1100
Middletown, CT 06457

Analysis Report
August 15, 2023

Date Time

SDG ID: GCO67361

Client ID:
Project ID: WEST PARISH PUMP STATION - SWSC

Dilution

587 East Middle Turnpike, P.O.Box 370, Manchester, CT 06045
              Tel. (860) 645-1102            Fax (860) 645-0823

Environmental Laboratories, Inc.

CompletedCaulk Extraction for PCB 08/09/23 Q/R/AC1 SW3540C

PCB (Soxhlet SW3540C)
NDPCB-1016 82000000 08/10/23 SC SW8082Aug/Kg 200000
NDPCB-1221 82000000 08/10/23 SC SW8082Aug/Kg 200000
NDPCB-1232 82000000 08/10/23 SC SW8082Aug/Kg 200000
NDPCB-1242 82000000 08/10/23 SC SW8082Aug/Kg 200000
NDPCB-1248 82000000 08/10/23 SC SW8082Aug/Kg 200000
NDPCB-1254 82000000 08/10/23 SC SW8082Aug/Kg 200000

290000000PCB-1260 82000000 08/10/23 SC SW8082Aug/Kg 200000
NDPCB-1262 82000000 08/10/23 SC SW8082Aug/Kg 200000
NDPCB-1268 82000000 08/10/23 SC SW8082Aug/Kg 200000

QA/QC Surrogates
Diluted Out% DCBP 08/10/23 SC 30 - 150 %% 200000
Diluted Out% DCBP (Confirmation) 08/10/23 SC 30 - 150 %% 200000
Diluted Out% TCMX 08/10/23 SC 30 - 150 %% 200000
Diluted Out% TCMX (Confirmation) 08/10/23 SC 30 - 150 %% 200000

Ver 1
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23-0804-PSRC-NY-01
Phoenix I.D.: CO67361

Client ID:
WEST PARISH PUMP STATION - SWSCProject ID:

Parameter Result
RL/
PQL Units Date/Time ByDilution Reference

Comments:
Results are reported on an ``as received`` basis, and are not corrected for dry weight.

All soils, solids and sludges are reported on a dry weight basis unless otherwise noted in the sample comments.

Phyllis Shiller, Laboratory Director
August 15, 2023

Massachusetts does not offer certification for Soil/Solid matrices.

If you are the client above and have any questions concerning this testing, please do not hesitate to contact Phoenix Client Services at ext.200.  
The contents of this report cannot be discussed with anyone other than the client listed above without their written consent.

Reviewed and Released by: Greg Lawrence, Assistant Lab Director

RL/PQL=Reporting/Practical Quantitation Level  ND=Not Detected   BRL=Below Reporting Level
QA/QC Surrogates: Surrogates are compounds (preceeded with a %) added by the lab to determine analysis efficiency.  Surrogate 
results(%) listed in the report are not "detected" compounds.

Ver 1
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Sample Information Custody Information
Matrix:
Location Code:
Rush Request:
P.O.#:

Collected by:
Received by:
Analyzed by:

CAULK
TIGHE
Standard
28-2057-078

08/04/23
SR1
see "By" below

NY

Laboratory Data

23-0804-PSRC-NY-02

Phoenix ID: CO67362

08/07/23
11:00
12:00

Parameter Result
RL/
PQL Units Date/Time By Reference

FOR: Attn: Nathan Yergeau
Tighe & Bond
213 Court St, Suite 1100
Middletown, CT 06457

Analysis Report
August 15, 2023

Date Time

SDG ID: GCO67361

Client ID:
Project ID: WEST PARISH PUMP STATION - SWSC

Dilution

587 East Middle Turnpike, P.O.Box 370, Manchester, CT 06045
              Tel. (860) 645-1102            Fax (860) 645-0823

Environmental Laboratories, Inc.

CompletedCaulk Extraction for PCB 08/09/23 Q/R/AC1 SW3540C

PCB (Soxhlet SW3540C)
NDPCB-1016 6500 08/11/23 SC SW8082Aug/Kg 20
NDPCB-1221 6500 08/11/23 SC SW8082Aug/Kg 20
NDPCB-1232 6500 08/11/23 SC SW8082Aug/Kg 20
NDPCB-1242 6500 08/11/23 SC SW8082Aug/Kg 20
NDPCB-1248 6500 08/11/23 SC SW8082Aug/Kg 20
NDPCB-1254 6500 08/11/23 SC SW8082Aug/Kg 20

11000PCB-1260 6500 08/11/23 SC SW8082Aug/Kg 20
NDPCB-1262 6500 08/11/23 SC SW8082Aug/Kg 20
NDPCB-1268 6500 08/11/23 SC SW8082Aug/Kg 20

QA/QC Surrogates
85% DCBP 08/11/23 SC 30 - 150 %% 20
88% DCBP (Confirmation) 08/11/23 SC 30 - 150 %% 20
74% TCMX 08/11/23 SC 30 - 150 %% 20
74% TCMX (Confirmation) 08/11/23 SC 30 - 150 %% 20

Ver 1
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23-0804-PSRC-NY-02
Phoenix I.D.: CO67362

Client ID:
WEST PARISH PUMP STATION - SWSCProject ID:

Parameter Result
RL/
PQL Units Date/Time ByDilution Reference

Comments:
Results are reported on an ``as received`` basis, and are not corrected for dry weight.

All soils, solids and sludges are reported on a dry weight basis unless otherwise noted in the sample comments.

Phyllis Shiller, Laboratory Director
August 15, 2023

Massachusetts does not offer certification for Soil/Solid matrices.

If you are the client above and have any questions concerning this testing, please do not hesitate to contact Phoenix Client Services at ext.200.  
The contents of this report cannot be discussed with anyone other than the client listed above without their written consent.

Reviewed and Released by: Greg Lawrence, Assistant Lab Director

RL/PQL=Reporting/Practical Quantitation Level  ND=Not Detected   BRL=Below Reporting Level
QA/QC Surrogates: Surrogates are compounds (preceeded with a %) added by the lab to determine analysis efficiency.  Surrogate 
results(%) listed in the report are not "detected" compounds.
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Sample Information Custody Information
Matrix:
Location Code:
Rush Request:
P.O.#:

Collected by:
Received by:
Analyzed by:

CAULK
TIGHE
Standard
28-2057-078

08/04/23
SR1
see "By" below

NY

Laboratory Data

23-0804-PSRC-NY-03

Phoenix ID: CO67363

08/07/23
11:00
12:00

Parameter Result
RL/
PQL Units Date/Time By Reference

FOR: Attn: Nathan Yergeau
Tighe & Bond
213 Court St, Suite 1100
Middletown, CT 06457

Analysis Report
August 15, 2023

Date Time

SDG ID: GCO67361

Client ID:
Project ID: WEST PARISH PUMP STATION - SWSC

Dilution

587 East Middle Turnpike, P.O.Box 370, Manchester, CT 06045
              Tel. (860) 645-1102            Fax (860) 645-0823

Environmental Laboratories, Inc.

CompletedCaulk Extraction for PCB 08/10/23 Q/R/AC1 SW3540C

PCB (Soxhlet SW3540C)
NDPCB-1016 4500 08/15/23 SC SW8082Aug/Kg 10
NDPCB-1221 4500 08/15/23 SC SW8082Aug/Kg 10
NDPCB-1232 4500 08/15/23 SC SW8082Aug/Kg 10
NDPCB-1242 4500 08/15/23 SC SW8082Aug/Kg 10
NDPCB-1248 4500 08/15/23 SC SW8082Aug/Kg 10
NDPCB-1254 4500 08/15/23 SC SW8082Aug/Kg 10

12000PCB-1260 4500 08/15/23 SC SW8082Aug/Kg 10
NDPCB-1262 4500 08/15/23 SC SW8082Aug/Kg 10
NDPCB-1268 4500 08/15/23 SC SW8082Aug/Kg 10

QA/QC Surrogates
86% DCBP 08/15/23 SC 30 - 150 %% 10
89% DCBP (Confirmation) 08/15/23 SC 30 - 150 %% 10
65% TCMX 08/15/23 SC 30 - 150 %% 10
65% TCMX (Confirmation) 08/15/23 SC 30 - 150 %% 10

Ver 1
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23-0804-PSRC-NY-03
Phoenix I.D.: CO67363

Client ID:
WEST PARISH PUMP STATION - SWSCProject ID:

Parameter Result
RL/
PQL Units Date/Time ByDilution Reference

Comments:
Results are reported on an ``as received`` basis, and are not corrected for dry weight.

PCB Comment:
For PCBs, in order to reach the desired RL, multiple cleanup steps were performed. The extract was cleaned up with a 
combination of sulfuric acid, potassium permanganate, copper powder and additional florisil.

All soils, solids and sludges are reported on a dry weight basis unless otherwise noted in the sample comments.

Phyllis Shiller, Laboratory Director
August 15, 2023

Massachusetts does not offer certification for Soil/Solid matrices.

If you are the client above and have any questions concerning this testing, please do not hesitate to contact Phoenix Client Services at ext.200.  
The contents of this report cannot be discussed with anyone other than the client listed above without their written consent.

Reviewed and Released by: Greg Lawrence, Assistant Lab Director

RL/PQL=Reporting/Practical Quantitation Level  ND=Not Detected   BRL=Below Reporting Level
QA/QC Surrogates: Surrogates are compounds (preceeded with a %) added by the lab to determine analysis efficiency.  Surrogate 
results(%) listed in the report are not "detected" compounds.

Ver 1
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Sample Information Custody Information
Matrix:
Location Code:
Rush Request:
P.O.#:

Collected by:
Received by:
Analyzed by:

CAULK
TIGHE
Standard
28-2057-078

08/04/23
SR1
see "By" below

NY

Laboratory Data

23-0804-PSRC-NY-04

Phoenix ID: CO67364

08/07/23
11:00
12:00

Parameter Result
RL/
PQL Units Date/Time By Reference

FOR: Attn: Nathan Yergeau
Tighe & Bond
213 Court St, Suite 1100
Middletown, CT 06457

Analysis Report
August 15, 2023

Date Time

SDG ID: GCO67361

Client ID:
Project ID: WEST PARISH PUMP STATION - SWSC

Dilution

587 East Middle Turnpike, P.O.Box 370, Manchester, CT 06045
              Tel. (860) 645-1102            Fax (860) 645-0823

Environmental Laboratories, Inc.

CompletedCaulk Extraction for PCB 08/10/23 Q/R/AC1 SW3540C

PCB (Soxhlet SW3540C)
NDPCB-1016 660 08/12/23 SC SW8082Aug/Kg 2
NDPCB-1221 660 08/12/23 SC SW8082Aug/Kg 2
NDPCB-1232 660 08/12/23 SC SW8082Aug/Kg 2
NDPCB-1242 660 08/12/23 SC SW8082Aug/Kg 2
NDPCB-1248 660 08/12/23 SC SW8082Aug/Kg 2
NDPCB-1254 660 08/12/23 SC SW8082Aug/Kg 2
920PCB-1260 660 08/12/23 SC SW8082Aug/Kg 2
NDPCB-1262 660 08/12/23 SC SW8082Aug/Kg 2
NDPCB-1268 660 08/12/23 SC SW8082Aug/Kg 2

QA/QC Surrogates
83% DCBP 08/12/23 SC 30 - 150 %% 2
78% DCBP (Confirmation) 08/12/23 SC 30 - 150 %% 2
68% TCMX 08/12/23 SC 30 - 150 %% 2
61% TCMX (Confirmation) 08/12/23 SC 30 - 150 %% 2
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23-0804-PSRC-NY-04
Phoenix I.D.: CO67364

Client ID:
WEST PARISH PUMP STATION - SWSCProject ID:

Parameter Result
RL/
PQL Units Date/Time ByDilution Reference

Comments:
Results are reported on an ``as received`` basis, and are not corrected for dry weight.

All soils, solids and sludges are reported on a dry weight basis unless otherwise noted in the sample comments.

Phyllis Shiller, Laboratory Director
August 15, 2023

Massachusetts does not offer certification for Soil/Solid matrices.

If you are the client above and have any questions concerning this testing, please do not hesitate to contact Phoenix Client Services at ext.200.  
The contents of this report cannot be discussed with anyone other than the client listed above without their written consent.

Reviewed and Released by: Greg Lawrence, Assistant Lab Director

RL/PQL=Reporting/Practical Quantitation Level  ND=Not Detected   BRL=Below Reporting Level
QA/QC Surrogates: Surrogates are compounds (preceeded with a %) added by the lab to determine analysis efficiency.  Surrogate 
results(%) listed in the report are not "detected" compounds.
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Sample Information Custody Information
Matrix:
Location Code:
Rush Request:
P.O.#:

Collected by:
Received by:
Analyzed by:

CAULK
TIGHE
Standard
28-2057-078

08/04/23
SR1
see "By" below

NY

Laboratory Data

23-0804-PSRC-NY-05

Phoenix ID: CO67365

08/07/23
11:00
12:00

Parameter Result
RL/
PQL Units Date/Time By Reference

FOR: Attn: Nathan Yergeau
Tighe & Bond
213 Court St, Suite 1100
Middletown, CT 06457

Analysis Report
August 15, 2023

Date Time

SDG ID: GCO67361

Client ID:
Project ID: WEST PARISH PUMP STATION - SWSC

Dilution

587 East Middle Turnpike, P.O.Box 370, Manchester, CT 06045
              Tel. (860) 645-1102            Fax (860) 645-0823

Environmental Laboratories, Inc.

CompletedCaulk Extraction for PCB 08/10/23 Q/R/AC1 SW3540C

PCB (Soxhlet SW3540C)
NDPCB-1016 950 08/12/23 SC SW8082Aug/Kg 2
NDPCB-1221 950 08/12/23 SC SW8082Aug/Kg 2
NDPCB-1232 950 08/12/23 SC SW8082Aug/Kg 2
NDPCB-1242 950 08/12/23 SC SW8082Aug/Kg 2
NDPCB-1248 950 08/12/23 SC SW8082Aug/Kg 2
NDPCB-1254 950 08/12/23 SC SW8082Aug/Kg 2
NDPCB-1260 950 08/12/23 SC SW8082Aug/Kg 2
NDPCB-1262 950 08/12/23 SC SW8082Aug/Kg 2
NDPCB-1268 950 08/12/23 SC SW8082Aug/Kg 2

QA/QC Surrogates
89% DCBP 08/12/23 SC 30 - 150 %% 2
82% DCBP (Confirmation) 08/12/23 SC 30 - 150 %% 2
75% TCMX 08/12/23 SC 30 - 150 %% 2
67% TCMX (Confirmation) 08/12/23 SC 30 - 150 %% 2
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23-0804-PSRC-NY-05
Phoenix I.D.: CO67365

Client ID:
WEST PARISH PUMP STATION - SWSCProject ID:

Parameter Result
RL/
PQL Units Date/Time ByDilution Reference

Comments:
Results are reported on an ``as received`` basis, and are not corrected for dry weight.

All soils, solids and sludges are reported on a dry weight basis unless otherwise noted in the sample comments.

Phyllis Shiller, Laboratory Director
August 15, 2023

Massachusetts does not offer certification for Soil/Solid matrices.

If you are the client above and have any questions concerning this testing, please do not hesitate to contact Phoenix Client Services at ext.200.  
The contents of this report cannot be discussed with anyone other than the client listed above without their written consent.

Reviewed and Released by: Greg Lawrence, Assistant Lab Director

RL/PQL=Reporting/Practical Quantitation Level  ND=Not Detected   BRL=Below Reporting Level
QA/QC Surrogates: Surrogates are compounds (preceeded with a %) added by the lab to determine analysis efficiency.  Surrogate 
results(%) listed in the report are not "detected" compounds.

Ver 1
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Sample Information Custody Information
Matrix:
Location Code:
Rush Request:
P.O.#:

Collected by:
Received by:
Analyzed by:

CAULK
TIGHE
Standard
28-2057-078

08/04/23
SR1
see "By" below

NY

Laboratory Data

23-0804-PSRC-NY-06

Phoenix ID: CO67366

08/07/23
11:00
12:00

Parameter Result
RL/
PQL Units Date/Time By Reference

FOR: Attn: Nathan Yergeau
Tighe & Bond
213 Court St, Suite 1100
Middletown, CT 06457

Analysis Report
August 15, 2023

Date Time

SDG ID: GCO67361

Client ID:
Project ID: WEST PARISH PUMP STATION - SWSC

Dilution

587 East Middle Turnpike, P.O.Box 370, Manchester, CT 06045
              Tel. (860) 645-1102            Fax (860) 645-0823

Environmental Laboratories, Inc.

CompletedCaulk Extraction for PCB 08/10/23 Q/R/AC1 SW3540C

PCB (Soxhlet SW3540C)
NDPCB-1016 940 08/11/23 SC SW8082Aug/Kg 2
NDPCB-1221 940 08/11/23 SC SW8082Aug/Kg 2
NDPCB-1232 940 08/11/23 SC SW8082Aug/Kg 2
NDPCB-1242 940 08/11/23 SC SW8082Aug/Kg 2
NDPCB-1248 940 08/11/23 SC SW8082Aug/Kg 2
NDPCB-1254 940 08/11/23 SC SW8082Aug/Kg 2
NDPCB-1260 940 08/11/23 SC SW8082Aug/Kg 2
NDPCB-1262 940 08/11/23 SC SW8082Aug/Kg 2
NDPCB-1268 940 08/11/23 SC SW8082Aug/Kg 2

QA/QC Surrogates
88% DCBP 08/11/23 SC 30 - 150 %% 2
80% DCBP (Confirmation) 08/11/23 SC 30 - 150 %% 2
74% TCMX 08/11/23 SC 30 - 150 %% 2
66% TCMX (Confirmation) 08/11/23 SC 30 - 150 %% 2
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23-0804-PSRC-NY-06
Phoenix I.D.: CO67366

Client ID:
WEST PARISH PUMP STATION - SWSCProject ID:

Parameter Result
RL/
PQL Units Date/Time ByDilution Reference

Comments:
Results are reported on an ``as received`` basis, and are not corrected for dry weight.

All soils, solids and sludges are reported on a dry weight basis unless otherwise noted in the sample comments.

Phyllis Shiller, Laboratory Director
August 15, 2023

Massachusetts does not offer certification for Soil/Solid matrices.

If you are the client above and have any questions concerning this testing, please do not hesitate to contact Phoenix Client Services at ext.200.  
The contents of this report cannot be discussed with anyone other than the client listed above without their written consent.

Reviewed and Released by: Greg Lawrence, Assistant Lab Director

RL/PQL=Reporting/Practical Quantitation Level  ND=Not Detected   BRL=Below Reporting Level
QA/QC Surrogates: Surrogates are compounds (preceeded with a %) added by the lab to determine analysis efficiency.  Surrogate 
results(%) listed in the report are not "detected" compounds.

Ver 1
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QA/QC Data

Parameter
            Blk
Blank   RL

MS
%

MSD
%

MS
RPD

QA/QC Report
August 15, 2023

587 East Middle Turnpike, P.O.Box 370, Manchester, CT 06045
Tel. (860) 645-1102

Environmental Laboratories, Inc.

SDG I.D.: GCO67361

LCS
%

LCSD
%

LCS
RPD

%
Rec

Limits

%
RPD

Limits

QA/QC Batch 691539 (ug/Kg), QC Sample No: CO66662 10X (CO67361, CO67362)

Polychlorinated Biphenyls
PCB-1016 ND 117 120 2.5 40 - 140 30170
PCB-1221 ND 40 - 140 30170
PCB-1232 ND 40 - 140 30170
PCB-1242 ND 40 - 140 30170
PCB-1248 ND 40 - 140 30170
PCB-1254 ND 40 - 140 30170
PCB-1260 ND 119 116 2.6 40 - 140 30170
PCB-1262 ND 40 - 140 30170
PCB-1268 ND 40 - 140 30170
% DCBP (Surrogate Rec) 117 120 116 3.4 30 - 150 30%
% DCBP (Surrogate Rec) (Confirm 118 121 126 4.0 30 - 150 30%
% TCMX (Surrogate Rec) 108 107 108 0.9 30 - 150 30%
% TCMX (Surrogate Rec) (Confirm 110 111 112 0.9 30 - 150 30%

A LCS and LCS Duplicate were performed instead of a matrix spike and matrix spike duplicate.

Comment:

QA/QC Batch 691751 (ug/Kg), QC Sample No: CO67586 10X (CO67363, CO67364, CO67365, CO67366)

Polychlorinated Biphenyls
PCB-1016 ND 88 93 5.5 40 - 140 30170
PCB-1221 ND 40 - 140 30170
PCB-1232 ND 40 - 140 30170
PCB-1242 ND 40 - 140 30170
PCB-1248 ND 40 - 140 30170
PCB-1254 ND 40 - 140 30170
PCB-1260 ND 86 91 5.6 40 - 140 30170
PCB-1262 ND 40 - 140 30170
PCB-1268 ND 40 - 140 30170
% DCBP (Surrogate Rec) 95 104 108 3.8 30 - 150 30%
% DCBP (Surrogate Rec) (Confirm 86 90 98 8.5 30 - 150 30%
% TCMX (Surrogate Rec) 72 89 95 6.5 30 - 150 30%
% TCMX (Surrogate Rec) (Confirm 74 92 99 7.3 30 - 150 30%

MS - Matrix Spike
Phyllis Shiller, Laboratory Director

If there are any questions regarding this data, please call Phoenix Client Services at extension 200.

August 15, 2023
MS Dup - Matrix Spike Duplicate

RPD - Relative Percent Difference
LCS - Laboratory Control Sample
LCSD - Laboratory Control Sample Duplicate

NC - No Criteria
Intf - Interference
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Sample Criteria Exceedances ReportTuesday, August 15, 2023

Acode Phoenix Analyte CriteriaResult RLSampNo
Analysis

UnitsCriteria

GCO67361 - TIGHECriteria: None

RL
Criteria

State: MA

$PCB_SOXR PCB-1221 1000ND 82000000 ug/KgCO67361 MA  /  Requested PCB RL  /  1000
$PCB_SOXR PCB-1232 1000ND 82000000 ug/KgCO67361 MA  /  Requested PCB RL  /  1000
$PCB_SOXR PCB-1242 1000ND 82000000 ug/KgCO67361 MA  /  Requested PCB RL  /  1000
$PCB_SOXR PCB-1248 1000ND 82000000 ug/KgCO67361 MA  /  Requested PCB RL  /  1000
$PCB_SOXR PCB-1254 1000ND 82000000 ug/KgCO67361 MA  /  Requested PCB RL  /  1000
$PCB_SOXR PCB-1260 1000290000000 82000000 ug/KgCO67361 MA  /  Requested PCB RL  /  1000
$PCB_SOXR PCB-1262 1000ND 82000000 ug/KgCO67361 MA  /  Requested PCB RL  /  1000
$PCB_SOXR PCB-1268 1000ND 82000000 ug/KgCO67361 MA  /  Requested PCB RL  /  1000
$PCB_SOXR PCB-1016 1000ND 82000000 ug/KgCO67361 MA  /  Requested PCB RL  /  1000

$PCB_SOXR PCB-1254 1000ND 6500 ug/KgCO67362 MA  /  Requested PCB RL  /  1000
$PCB_SOXR PCB-1016 1000ND 6500 ug/KgCO67362 MA  /  Requested PCB RL  /  1000
$PCB_SOXR PCB-1221 1000ND 6500 ug/KgCO67362 MA  /  Requested PCB RL  /  1000
$PCB_SOXR PCB-1232 1000ND 6500 ug/KgCO67362 MA  /  Requested PCB RL  /  1000
$PCB_SOXR PCB-1248 1000ND 6500 ug/KgCO67362 MA  /  Requested PCB RL  /  1000
$PCB_SOXR PCB-1260 100011000 6500 ug/KgCO67362 MA  /  Requested PCB RL  /  1000
$PCB_SOXR PCB-1262 1000ND 6500 ug/KgCO67362 MA  /  Requested PCB RL  /  1000
$PCB_SOXR PCB-1268 1000ND 6500 ug/KgCO67362 MA  /  Requested PCB RL  /  1000
$PCB_SOXR PCB-1242 1000ND 6500 ug/KgCO67362 MA  /  Requested PCB RL  /  1000

$PCB_SOXR PCB-1268 1000ND 4500 ug/KgCO67363 MA  /  Requested PCB RL  /  1000
$PCB_SOXR PCB-1016 1000ND 4500 ug/KgCO67363 MA  /  Requested PCB RL  /  1000
$PCB_SOXR PCB-1221 1000ND 4500 ug/KgCO67363 MA  /  Requested PCB RL  /  1000
$PCB_SOXR PCB-1232 1000ND 4500 ug/KgCO67363 MA  /  Requested PCB RL  /  1000
$PCB_SOXR PCB-1242 1000ND 4500 ug/KgCO67363 MA  /  Requested PCB RL  /  1000
$PCB_SOXR PCB-1248 1000ND 4500 ug/KgCO67363 MA  /  Requested PCB RL  /  1000
$PCB_SOXR PCB-1254 1000ND 4500 ug/KgCO67363 MA  /  Requested PCB RL  /  1000
$PCB_SOXR PCB-1260 100012000 4500 ug/KgCO67363 MA  /  Requested PCB RL  /  1000
$PCB_SOXR PCB-1262 1000ND 4500 ug/KgCO67363 MA  /  Requested PCB RL  /  1000

Phoenix Laboratories does not assume responsibility for the data contained in this exceedance report.  It is provided as an additional tool to identify requested criteria exceedences.  All efforts are 
made to ensure the accuracy of the data (obtained from appropriate agencies).  A lack of exceedence information does not necessarily suggest conformance to the criteria.  It is ultimately the site 
professional's responsibility to determine appropriate compliance.
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Analysis Comments
August 15, 2023

587 East Middle Turnpike, P.O.Box 370, Manchester, CT 06045
              Tel. (860) 645-1102            Fax (860) 645-0823

Environmental Laboratories, Inc.

SDG I.D.: GCO67361

The following analysis comments are made regarding exceptions to criteria not already noted in the Analysis Report or 
QA/QC Report:

PCB Narration
CO67361AU-ECD1 08/10/23-1:

The following Continuing Calibration compounds did not meet % deviation criteria: 
Samples: 
  Preceding CC  - None.
  Succeeding CC 810A035 - None.

CO67362AU-ECD48 08/11/23-1:
The following Continuing Calibration compounds did not meet % deviation criteria: 
Samples: CO67362
  Preceding CC 811A035 - None.
  Succeeding CC 811A048 - PCB 1260 16%H (%)
Samples: CO67362
  Preceding CC 811B035 - PCB 1016 17%H (%), PCB 1260 16%H (%)
  Succeeding CC 811B048 - PCB 1016 17%H (%), PCB 1260 21%H (%)
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Table 4

Summary of Waste Characterization Sampling - TCLP

West Parish Pump Station - Springfield Water and Sewer Commission

Demolition Project

1515 Granville Road,

Westfield, MA 01085

Sample ID Location(s) Parameters
Results 

(mg/L)

US EPA Allowable 

Limits (mg/L)
Comments

Silver <0.10 5.0

Arsenic <0.10 5.0

Barium 1.76 100.0

Cadmium <0.050 1.0

Chromium <0.10 5.0

Mercury 0.0012 0.2

Lead 0.48 5.0

Selenium <0.10 1.0

Results (µg/L)
US EPA Allowable 

Limits (µg/L)

PCBs ND 10.0

Silver <0.10 5.0

Arsenic <0.10 5.0

Barium 1.63 100.0

Cadmium <0.050 1.0

Chromium <0.10 5.0

Mercury <0.0002 0.2

Lead <0.10 5.0

Selenium <0.10 1.0

Results (µg/L)
US EPA Allowable 

Limits (µg/L)

PCBs ND 10.0

Silver <0.10 5.0

Arsenic <0.10 5.0

Barium 3.76 100.0

Cadmium <0.050 1.0

Chromium <0.10 5.0

Mercury <0.0002 0.2

Lead <0.10 5.0

Selenium <0.10 1.0

Results (µg/L)
US EPA Allowable 

Limits (µg/L)

PCBs ND 10.0

Large Regulator House23-0706-PCLP-NY-01
99% Concrete (Painted & Unpainted), 1% Painted 

Wood

Large Regulator House23-0706-PCLP-NY-02
99% Concrete (Painted & Unpainted), 1% Painted 

Wood

23-0706-PCLP-NY-03 Large Regulator House
99% Concrete (Painted & Unpainted), 1% Painted 

Wood
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Table 4

Summary of Waste Characterization Sampling - TCLP

West Parish Pump Station - Springfield Water and Sewer Commission

Demolition Project

1515 Granville Road,

Westfield, MA 01085

Sample ID Location(s) Parameters
Results 

(mg/L)

US EPA Allowable 

Limits (mg/L)
Comments

Silver <0.10 5.0

Arsenic <0.10 5.0

Barium 0.89 100.0

Cadmium <0.050 1.0

Chromium <0.10 5.0

Mercury <0.0002 0.2

Lead <0.10 5.0

Selenium <0.10 1.0

Results (µg/L)
US EPA Allowable 

Limits (µg/L)

PCBs ND 10.0

Silver <0.10 5.0

Arsenic <0.10 5.0

Barium 1.22 100.0

Cadmium <0.050 1.0

Chromium <0.10 5.0

Mercury <0.0002 0.2

Lead <0.10 5.0

Selenium <0.10 1.0

Results (µg/L)
US EPA Allowable 

Limits (µg/L)

PCBs 1.4 10.0

Legend:

Survey Performed By: Nathan Yergeau mg/L = Milligrams per Liter

µg/L = Micrograms per Liter

23-0706-PCLP-NY-05 Small Regulator House
99% Concrete (Painted & Unpainted), 1% CMU 

(Painted & Unpainted)

Survey Date(s): July 5 & 6, 2023

Small Regulator House23-0706-PCLP-NY-04
99% Concrete (Painted & Unpainted), 1% CMU 

(Painted & Unpainted)
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CO48381 - CO48385

Tuesday, July 25, 2023

Sample ID#s:

Attn: Nathan Yergeau
Tighe & Bond
213 Court St, Suite 1100
Middletown, CT 06457

SDG ID: GCO48381
Project ID: WEST PARISH PUMP STATION - SWSC

Sincerely yours,

Laboratory Director
Phyllis Shiller

If you are the client above and have any questions concerning this testing, please do 
not hesitate to contact Phoenix Client Services at ext.200.  The contents of this report 
cannot be discussed with anyone other than the client listed above without their 
written consent.

NELAC - #NY11301
CT Lab Registration #PH-0618
MA Lab Registration #M-CT007
ME Lab Registration #CT-007
NH Lab Registration #213693-A,B

NJ Lab Registration #CT-003
NY Lab Registration #11301
PA Lab Registration #68-03530
RI Lab Registration #63
VT Lab Registration #VT11301

This laboratory is in compliance with the NELAC requirements of procedures used 
except where indicated.

This report contains results for the parameters tested, under the sampling conditions 
described on the Chain Of Custody, as received by the laboratory.  This report is 
incomplete unless all pages indicated in the pagination at the bottom of the page are 
included.

A scanned version of the COC form accompanies the analytical report and is an exact 
duplicate of the original.

587 East Middle Turnpike, P.O. Box 370, Manchester, CT 06040
Telephone (860) 645-1102
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Sample Id Cross Reference
July 25, 2023

587 East Middle Turnpike, P.O.Box 370, Manchester, CT 06045
              Tel. (860) 645-1102            Fax (860) 645-0823

Environmental Laboratories, Inc.

SDG I.D.: GCO48381

Client Id Lab Id Matrix

Project ID: WEST PARISH PUMP STATION - SWSC

23-0706-PCLP-NY-01 CO48381 CONCRETE
23-0706-PCLP-NY-02 CO48382 CONCRETE
23-0706-PCLP-NY-03 CO48383 CONCRETE
23-0706-PCLP-NY-04 CO48384 CONCRETE
23-0706-PCLP-NY-05 CO48385 CONCRETE
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Sample Information Custody Information
Matrix:
Location Code:
Rush Request:
P.O.#:

Collected by:
Received by:
Analyzed by:

CONCRETE
TIGHE
Standard
28-2057-078

07/06/23
SR1
see "By" below

NY

Laboratory Data

23-0706-PCLP-NY-01

Phoenix ID: CO48381

07/12/23
15:00
11:52

Parameter Result
RL/
PQL Units Date/Time By Reference

FOR: Attn: Nathan Yergeau
Tighe & Bond
213 Court St, Suite 1100
Middletown, CT 06457

Analysis Report
July 25, 2023

Date Time

SDG ID: GCO48381

Client ID:
Project ID: WEST PARISH PUMP STATION - SWSC

Dilution

587 East Middle Turnpike, P.O.Box 370, Manchester, CT 06045
              Tel. (860) 645-1102            Fax (860) 645-0823

Environmental Laboratories, Inc.

< 0.10TCLP Silver 0.10 07/24/23 CPP SW846 1311/6010mg/L 1
< 0.10TCLP Arsenic 0.10 07/24/23 CPP SW846 1311/6010mg/L 1
1.76TCLP Barium 0.10 07/24/23 CPP SW846 1311/6010mg/L 1

< 0.050TCLP Cadmium 0.050 07/24/23 CPP SW846 1311/6010mg/L 1
< 0.10TCLP Chromium 0.10 07/24/23 CPP SW846 1311/6010mg/L 1
0.0012TCLP Mercury 0.0002 07/13/23 AL1 SW846 1311/7470mg/L 1
0.48TCLP Lead 0.10 07/24/23 CPP SW846 1311/6010mg/L 1

< 0.10TCLP Selenium 0.10 07/24/23 CPP SW846 1311/6010Dmg/L 1
CompletedTCLP Metals Digestion 07/13/23 ZT/AL/AL SW3010A

CompletedTCLP PCB Extraction 07/13/23 I/I SW3510C/SW3520C

CompletedTCLP Digestion Mercury 07/13/23 ZT/AL/AL SW7470A
CompletedTCLP Extraction for Metals 07/12/23 AL SW1311
CompletedTCLP Extraction for Organics 07/12/23 AL SW1311

TCLP Polychlorinated Biphenyls
NDPCB-1016 1.0 07/14/23 SC SW8082Aug/L 1
NDPCB-1221 1.0 07/14/23 SC SW8082Aug/L 1
NDPCB-1232 1.0 07/14/23 SC SW8082Aug/L 1
NDPCB-1242 1.0 07/14/23 SC SW8082Aug/L 1
NDPCB-1248 1.0 07/14/23 SC SW8082Aug/L 1
NDPCB-1254 1.0 07/14/23 SC SW8082Aug/L 1
NDPCB-1260 1.0 07/14/23 SC SW8082Aug/L 1
NDPCB-1262 1.0 07/14/23 SC SW8082Aug/L 1
NDPCB-1268 1.0 07/14/23 SC SW8082Aug/L 1

QA/QC Surrogates
95%DCBP (Surrogate Rec) 07/14/23 SC 30 - 150 %% 1
97%DCBP (Surrogate Rec) (Confirmation) 07/14/23 SC 30 - 150 %% 1

Ver 1
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23-0706-PCLP-NY-01
Phoenix I.D.: CO48381

Client ID:
WEST PARISH PUMP STATION - SWSCProject ID:

Parameter Result
RL/
PQL Units Date/Time ByDilution Reference

70%TCMX (Surrogate Rec) 07/14/23 SC 30 - 150 %% 1
67%TCMX (Surrogate Rec) (Confirmation) 07/14/23 SC 30 - 150 %% 1

Comments:

Phyllis Shiller, Laboratory Director
July 25, 2023

If you are the client above and have any questions concerning this testing, please do not hesitate to contact Phoenix Client Services at ext.200.  
The contents of this report cannot be discussed with anyone other than the client listed above without their written consent.

Reviewed and Released by: Greg Lawrence, Assistant Lab Director

RL/PQL=Reporting/Practical Quantitation Level  ND=Not Detected   BRL=Below Reporting Level
QA/QC Surrogates: Surrogates are compounds (preceeded with a %) added by the lab to determine analysis efficiency.  Surrogate 
results(%) listed in the report are not "detected" compounds.

Ver 1
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Sample Information Custody Information
Matrix:
Location Code:
Rush Request:
P.O.#:

Collected by:
Received by:
Analyzed by:

CONCRETE
TIGHE
Standard
28-2057-078

07/06/23
SR1
see "By" below

NY

Laboratory Data

23-0706-PCLP-NY-02

Phoenix ID: CO48382

07/12/23
15:00
11:52

Parameter Result
RL/
PQL Units Date/Time By Reference

FOR: Attn: Nathan Yergeau
Tighe & Bond
213 Court St, Suite 1100
Middletown, CT 06457

Analysis Report
July 25, 2023

Date Time

SDG ID: GCO48381

Client ID:
Project ID: WEST PARISH PUMP STATION - SWSC

Dilution

587 East Middle Turnpike, P.O.Box 370, Manchester, CT 06045
              Tel. (860) 645-1102            Fax (860) 645-0823

Environmental Laboratories, Inc.

< 0.10TCLP Silver 0.10 07/24/23 CPP SW846 1311/6010mg/L 1
< 0.10TCLP Arsenic 0.10 07/24/23 CPP SW846 1311/6010mg/L 1
1.63TCLP Barium 0.10 07/24/23 CPP SW846 1311/6010mg/L 1

< 0.050TCLP Cadmium 0.050 07/24/23 CPP SW846 1311/6010mg/L 1
< 0.10TCLP Chromium 0.10 07/24/23 CPP SW846 1311/6010mg/L 1

< 0.0002TCLP Mercury 0.0002 07/13/23 AL1 SW846 1311/7470mg/L 1
< 0.10TCLP Lead 0.10 07/24/23 CPP SW846 1311/6010mg/L 1
< 0.10TCLP Selenium 0.10 07/24/23 CPP SW846 1311/6010Dmg/L 1

CompletedTCLP Metals Digestion 07/13/23 ZT/AL/AL SW3010A

CompletedTCLP PCB Extraction 07/13/23 I/I SW3510C/SW3520C

CompletedTCLP Digestion Mercury 07/13/23 ZT/AL/AL SW7470A
CompletedTCLP Extraction for Metals 07/12/23 AL SW1311
CompletedTCLP Extraction for Organics 07/12/23 AL SW1311

TCLP Polychlorinated Biphenyls
NDPCB-1016 1.0 07/14/23 SC SW8082Aug/L 1
NDPCB-1221 1.0 07/14/23 SC SW8082Aug/L 1
NDPCB-1232 1.0 07/14/23 SC SW8082Aug/L 1
NDPCB-1242 1.0 07/14/23 SC SW8082Aug/L 1
NDPCB-1248 1.0 07/14/23 SC SW8082Aug/L 1
NDPCB-1254 1.0 07/14/23 SC SW8082Aug/L 1
NDPCB-1260 1.0 07/14/23 SC SW8082Aug/L 1
NDPCB-1262 1.0 07/14/23 SC SW8082Aug/L 1
NDPCB-1268 1.0 07/14/23 SC SW8082Aug/L 1

QA/QC Surrogates
90%DCBP (Surrogate Rec) 07/14/23 SC 30 - 150 %% 1
93%DCBP (Surrogate Rec) (Confirmation) 07/14/23 SC 30 - 150 %% 1

Ver 1

Page 5 of 17

La
st

 M
od

ifi
ed

: 0
2/

28
/2

02
4 

at
 1

0:
41

A
M

 E
S

T



23-0706-PCLP-NY-02
Phoenix I.D.: CO48382

Client ID:
WEST PARISH PUMP STATION - SWSCProject ID:

Parameter Result
RL/
PQL Units Date/Time ByDilution Reference

65%TCMX (Surrogate Rec) 07/14/23 SC 30 - 150 %% 1
65%TCMX (Surrogate Rec) (Confirmation) 07/14/23 SC 30 - 150 %% 1

Comments:

Phyllis Shiller, Laboratory Director
July 25, 2023

If you are the client above and have any questions concerning this testing, please do not hesitate to contact Phoenix Client Services at ext.200.  
The contents of this report cannot be discussed with anyone other than the client listed above without their written consent.

Reviewed and Released by: Greg Lawrence, Assistant Lab Director

RL/PQL=Reporting/Practical Quantitation Level  ND=Not Detected   BRL=Below Reporting Level
QA/QC Surrogates: Surrogates are compounds (preceeded with a %) added by the lab to determine analysis efficiency.  Surrogate 
results(%) listed in the report are not "detected" compounds.

Ver 1
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Sample Information Custody Information
Matrix:
Location Code:
Rush Request:
P.O.#:

Collected by:
Received by:
Analyzed by:

CONCRETE
TIGHE
Standard
28-2057-078

07/06/23
SR1
see "By" below

NY

Laboratory Data

23-0706-PCLP-NY-03

Phoenix ID: CO48383

07/12/23
15:00
11:52

Parameter Result
RL/
PQL Units Date/Time By Reference

FOR: Attn: Nathan Yergeau
Tighe & Bond
213 Court St, Suite 1100
Middletown, CT 06457

Analysis Report
July 25, 2023

Date Time

SDG ID: GCO48381

Client ID:
Project ID: WEST PARISH PUMP STATION - SWSC

Dilution

587 East Middle Turnpike, P.O.Box 370, Manchester, CT 06045
              Tel. (860) 645-1102            Fax (860) 645-0823

Environmental Laboratories, Inc.

< 0.10TCLP Silver 0.10 07/13/23 IE SW846 1311/6010mg/L 1
< 0.10TCLP Arsenic 0.10 07/13/23 IE SW846 1311/6010mg/L 1
3.76TCLP Barium 0.10 07/13/23 IE SW846 1311/6010mg/L 1

< 0.050TCLP Cadmium 0.050 07/13/23 IE SW846 1311/6010mg/L 1
< 0.10TCLP Chromium 0.10 07/13/23 IE SW846 1311/6010mg/L 1

< 0.0002TCLP Mercury 0.0002 07/13/23 AL1 SW846 1311/7470mg/L 1
< 0.10TCLP Lead 0.10 07/13/23 IE SW846 1311/6010mg/L 1
< 0.10TCLP Selenium 0.10 07/13/23 IE SW846 1311/6010Dmg/L 1

CompletedTCLP Metals Digestion 07/13/23 ZT/AL/AL SW3010A

CompletedTCLP PCB Extraction 07/13/23 I/I SW3510C/SW3520C

CompletedTCLP Digestion Mercury 07/13/23 ZT/AL/AL SW7470A
CompletedTCLP Extraction for Metals 07/12/23 AL SW1311
CompletedTCLP Extraction for Organics 07/12/23 AL SW1311

TCLP Polychlorinated Biphenyls
NDPCB-1016 1.0 07/14/23 SC SW8082Aug/L 1
NDPCB-1221 1.0 07/14/23 SC SW8082Aug/L 1
NDPCB-1232 1.0 07/14/23 SC SW8082Aug/L 1
NDPCB-1242 1.0 07/14/23 SC SW8082Aug/L 1
NDPCB-1248 1.0 07/14/23 SC SW8082Aug/L 1
NDPCB-1254 1.0 07/14/23 SC SW8082Aug/L 1
NDPCB-1260 1.0 07/14/23 SC SW8082Aug/L 1
NDPCB-1262 1.0 07/14/23 SC SW8082Aug/L 1
NDPCB-1268 1.0 07/14/23 SC SW8082Aug/L 1

QA/QC Surrogates
91%DCBP (Surrogate Rec) 07/14/23 SC 30 - 150 %% 1
94%DCBP (Surrogate Rec) (Confirmation) 07/14/23 SC 30 - 150 %% 1

Ver 1
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23-0706-PCLP-NY-03
Phoenix I.D.: CO48383

Client ID:
WEST PARISH PUMP STATION - SWSCProject ID:

Parameter Result
RL/
PQL Units Date/Time ByDilution Reference

78%TCMX (Surrogate Rec) 07/14/23 SC 30 - 150 %% 1
78%TCMX (Surrogate Rec) (Confirmation) 07/14/23 SC 30 - 150 %% 1

Comments:

Phyllis Shiller, Laboratory Director
July 25, 2023

If you are the client above and have any questions concerning this testing, please do not hesitate to contact Phoenix Client Services at ext.200.  
The contents of this report cannot be discussed with anyone other than the client listed above without their written consent.

Reviewed and Released by: Greg Lawrence, Assistant Lab Director

RL/PQL=Reporting/Practical Quantitation Level  ND=Not Detected   BRL=Below Reporting Level
QA/QC Surrogates: Surrogates are compounds (preceeded with a %) added by the lab to determine analysis efficiency.  Surrogate 
results(%) listed in the report are not "detected" compounds.

Ver 1
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Sample Information Custody Information
Matrix:
Location Code:
Rush Request:
P.O.#:

Collected by:
Received by:
Analyzed by:

CONCRETE
TIGHE
Standard
28-2057-078

07/06/23
SR1
see "By" below

NY

Laboratory Data

23-0706-PCLP-NY-04

Phoenix ID: CO48384

07/12/23
15:00
11:52

Parameter Result
RL/
PQL Units Date/Time By Reference

FOR: Attn: Nathan Yergeau
Tighe & Bond
213 Court St, Suite 1100
Middletown, CT 06457

Analysis Report
July 25, 2023

Date Time

SDG ID: GCO48381

Client ID:
Project ID: WEST PARISH PUMP STATION - SWSC

Dilution

587 East Middle Turnpike, P.O.Box 370, Manchester, CT 06045
              Tel. (860) 645-1102            Fax (860) 645-0823

Environmental Laboratories, Inc.

< 0.10TCLP Silver 0.10 07/13/23 IE SW846 1311/6010mg/L 1
< 0.10TCLP Arsenic 0.10 07/13/23 IE SW846 1311/6010mg/L 1
0.89TCLP Barium 0.10 07/13/23 IE SW846 1311/6010mg/L 1

< 0.050TCLP Cadmium 0.050 07/13/23 IE SW846 1311/6010mg/L 1
< 0.10TCLP Chromium 0.10 07/13/23 IE SW846 1311/6010mg/L 1

< 0.0002TCLP Mercury 0.0002 07/13/23 AL1 SW846 1311/7470mg/L 1
< 0.10TCLP Lead 0.10 07/13/23 IE SW846 1311/6010mg/L 1
< 0.10TCLP Selenium 0.10 07/13/23 IE SW846 1311/6010Dmg/L 1

CompletedTCLP Metals Digestion 07/13/23 ZT/AL/AL SW3010A

CompletedTCLP PCB Extraction 07/13/23 I/I SW3510C/SW3520C

CompletedTCLP Digestion Mercury 07/13/23 ZT/AL/AL SW7470A
CompletedTCLP Extraction for Metals 07/12/23 AL SW1311
CompletedTCLP Extraction for Organics 07/12/23 AL SW1311

TCLP Polychlorinated Biphenyls
NDPCB-1016 1.0 07/14/23 SC SW8082Aug/L 1
NDPCB-1221 1.0 07/14/23 SC SW8082Aug/L 1
NDPCB-1232 1.0 07/14/23 SC SW8082Aug/L 1
NDPCB-1242 1.0 07/14/23 SC SW8082Aug/L 1
NDPCB-1248 1.0 07/14/23 SC SW8082Aug/L 1
NDPCB-1254 1.0 07/14/23 SC SW8082Aug/L 1
NDPCB-1260 1.0 07/14/23 SC SW8082Aug/L 1
NDPCB-1262 1.0 07/14/23 SC SW8082Aug/L 1
NDPCB-1268 1.0 07/14/23 SC SW8082Aug/L 1

QA/QC Surrogates
52%DCBP (Surrogate Rec) 07/14/23 SC 30 - 150 %% 1
54%DCBP (Surrogate Rec) (Confirmation) 07/14/23 SC 30 - 150 %% 1

Ver 1
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23-0706-PCLP-NY-04
Phoenix I.D.: CO48384

Client ID:
WEST PARISH PUMP STATION - SWSCProject ID:

Parameter Result
RL/
PQL Units Date/Time ByDilution Reference

43%TCMX (Surrogate Rec) 07/14/23 SC 30 - 150 %% 1
42%TCMX (Surrogate Rec) (Confirmation) 07/14/23 SC 30 - 150 %% 1

Comments:

Phyllis Shiller, Laboratory Director
July 25, 2023

If you are the client above and have any questions concerning this testing, please do not hesitate to contact Phoenix Client Services at ext.200.  
The contents of this report cannot be discussed with anyone other than the client listed above without their written consent.

Reviewed and Released by: Greg Lawrence, Assistant Lab Director

RL/PQL=Reporting/Practical Quantitation Level  ND=Not Detected   BRL=Below Reporting Level
QA/QC Surrogates: Surrogates are compounds (preceeded with a %) added by the lab to determine analysis efficiency.  Surrogate 
results(%) listed in the report are not "detected" compounds.

Ver 1
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Sample Information Custody Information
Matrix:
Location Code:
Rush Request:
P.O.#:

Collected by:
Received by:
Analyzed by:

CONCRETE
TIGHE
Standard
28-2057-078

07/06/23
SR1
see "By" below

NY

Laboratory Data

23-0706-PCLP-NY-05

Phoenix ID: CO48385

07/12/23
15:00
11:52

Parameter Result
RL/
PQL Units Date/Time By Reference

FOR: Attn: Nathan Yergeau
Tighe & Bond
213 Court St, Suite 1100
Middletown, CT 06457

Analysis Report
July 25, 2023

Date Time

SDG ID: GCO48381

Client ID:
Project ID: WEST PARISH PUMP STATION - SWSC

Dilution

587 East Middle Turnpike, P.O.Box 370, Manchester, CT 06045
              Tel. (860) 645-1102            Fax (860) 645-0823

Environmental Laboratories, Inc.

< 0.10TCLP Silver 0.10 07/24/23 CPP SW846 1311/6010mg/L 1
< 0.10TCLP Arsenic 0.10 07/24/23 CPP SW846 1311/6010mg/L 1
1.22TCLP Barium 0.10 07/24/23 CPP SW846 1311/6010mg/L 1

< 0.050TCLP Cadmium 0.050 07/24/23 CPP SW846 1311/6010mg/L 1
< 0.10TCLP Chromium 0.10 07/24/23 CPP SW846 1311/6010mg/L 1

< 0.0002TCLP Mercury 0.0002 07/13/23 AL1 SW846 1311/7470mg/L 1
< 0.10TCLP Lead 0.10 07/24/23 CPP SW846 1311/6010mg/L 1
< 0.10TCLP Selenium 0.10 07/24/23 CPP SW846 1311/6010Dmg/L 1

CompletedTCLP Metals Digestion 07/13/23 ZT/AL/AL SW3010A

CompletedTCLP PCB Extraction 07/13/23 I/I SW3510C/SW3520C

CompletedTCLP Digestion Mercury 07/13/23 ZT/AL/AL SW7470A
CompletedTCLP Extraction for Metals 07/12/23 AL SW1311
CompletedTCLP Extraction for Organics 07/12/23 AL SW1311

TCLP Polychlorinated Biphenyls
NDPCB-1016 1.0 07/14/23 SC SW8082Aug/L 1
NDPCB-1221 1.0 07/14/23 SC SW8082Aug/L 1
NDPCB-1232 1.0 07/14/23 SC SW8082Aug/L 1
NDPCB-1242 1.0 07/14/23 SC SW8082Aug/L 1
NDPCB-1248 1.0 07/14/23 SC SW8082Aug/L 1
1.4PCB-1254 1.0 07/14/23 SC SW8082Aug/L 1
NDPCB-1260 1.0 07/14/23 SC SW8082Aug/L 1
NDPCB-1262 1.0 07/14/23 SC SW8082Aug/L 1
NDPCB-1268 1.0 07/14/23 SC SW8082Aug/L 1

QA/QC Surrogates
90%DCBP (Surrogate Rec) 07/14/23 SC 30 - 150 %% 1
89%DCBP (Surrogate Rec) (Confirmation) 07/14/23 SC 30 - 150 %% 1

Ver 1
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23-0706-PCLP-NY-05
Phoenix I.D.: CO48385

Client ID:
WEST PARISH PUMP STATION - SWSCProject ID:

Parameter Result
RL/
PQL Units Date/Time ByDilution Reference

77%TCMX (Surrogate Rec) 07/14/23 SC 30 - 150 %% 1
75%TCMX (Surrogate Rec) (Confirmation) 07/14/23 SC 30 - 150 %% 1

Comments:

Phyllis Shiller, Laboratory Director
July 25, 2023

If you are the client above and have any questions concerning this testing, please do not hesitate to contact Phoenix Client Services at ext.200.  
The contents of this report cannot be discussed with anyone other than the client listed above without their written consent.

Reviewed and Released by: Greg Lawrence, Assistant Lab Director

RL/PQL=Reporting/Practical Quantitation Level  ND=Not Detected   BRL=Below Reporting Level
QA/QC Surrogates: Surrogates are compounds (preceeded with a %) added by the lab to determine analysis efficiency.  Surrogate 
results(%) listed in the report are not "detected" compounds.

Ver 1
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QA/QC Data

Parameter
            Blk
Blank   RL

MS
%

MSD
%

MS
RPD

QA/QC Report
July 25, 2023

587 East Middle Turnpike, P.O.Box 370, Manchester, CT 06045
Tel. (860) 645-1102

Environmental Laboratories, Inc.

SDG I.D.: GCO48381

LCS
%

Dup
RPD

LCSD
%

LCS
RPD

%
Rec

Limits

%
RPD

Limits
Sample
Result

Dup
Result

QA/QC Batch 686786 (mg/L), QC Sample No: CO48520 (CO48381, CO48382, CO48383, CO48384, CO48385)
Mercury - Water 99.4BRL 103NC 75 - 125 30<0.0002 <0.00020.0002

Additional Mercury criteria: LCS acceptance range for waters is 80-120% and for soils is 75-125%

Comment:

QA/QC Batch 686790 (mg/L), QC Sample No: CO47245 (CO48383, CO48384)

ICP Metals - TCLP Extraction
Arsenic 100BRL 106NC 109 2.8 80 - 120 20<0.10 <0.100.10
Barium 100BRL 100NC 102 2.0 80 - 120 200.37 0.490.10
Cadmium 99.7BRL 99.5NC 102 2.5 80 - 120 20<0.050 <0.0500.050
Chromium 98.3BRL 97.4NC 99.3 1.9 80 - 120 20<0.10 <0.100.10
Lead 98.7BRL 98.4NC 101 2.6 80 - 120 20<0.10 <0.100.10
Selenium 102BRL 108NC 111 2.7 80 - 120 20<0.10 <0.100.10
Silver 100BRL 104NC 106 1.9 80 - 120 20<0.10 <0.100.10

Additional: LCS acceptance range is 80-120% MS acceptance range  75-125%.

Comment:

QA/QC Batch 686791 (mg/L), QC Sample No: CO47679 (CO48381, CO48382, CO48385)

ICP Metals - TCLP Extraction
Arsenic 111BRL 122NC 120 1.7 l80 - 120 20<0.10 <0.100.10
Barium 112BRL 117NC 115 1.7 80 - 120 20<0.10 <0.100.10
Cadmium 116BRL 120NC 118 1.7 80 - 120 20<0.050 <0.0500.050
Chromium 110BRL 112NC 111 0.9 80 - 120 20<0.10 <0.100.10
Lead 114BRL 119NC 116 2.6 80 - 120 20<0.10 <0.100.10
Selenium 118BRL 123NC 124 0.8 l80 - 120 20<0.10 <0.100.10
Silver 108BRL 117NC 115 1.7 80 - 120 20<0.10 <0.100.10

Additional: LCS acceptance range is 80-120% MS acceptance range  75-125%.

Comment:

l = This parameter is outside laboratory LCS/LCSD specified recovery limits.
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QA/QC Data

Parameter
            Blk
Blank   RL

MS
%

MSD
%

MS
RPD

QA/QC Report
July 25, 2023

587 East Middle Turnpike, P.O.Box 370, Manchester, CT 06045
Tel. (860) 645-1102

Environmental Laboratories, Inc.

SDG I.D.: GCO48381

LCS
%

LCSD
%

LCS
RPD

%
Rec

Limits

%
RPD

Limits

QA/QC Batch 686942 (ug/L), QC Sample No: CO48381 (CO48381, CO48382, CO48383, CO48384, CO48385)

Polychlorinated Biphenyls
PCB-1016 ND 68 84 21.1 r40 - 140 200.25
PCB-1221 ND 40 - 140 200.25
PCB-1232 ND 40 - 140 200.25
PCB-1242 ND 40 - 140 200.25
PCB-1248 ND 40 - 140 200.25
PCB-1254 ND 40 - 140 200.25
PCB-1260 ND 97 95 2.1 40 - 140 200.25
PCB-1262 ND 40 - 140 200.25
PCB-1268 ND 40 - 140 200.25
% DCBP (Surrogate Rec) 70 79 68 15.0 30 - 150 20%
% DCBP (Surrogate Rec) (Confirm 68 76 69 9.7 30 - 150 20%
% TCMX (Surrogate Rec) 72 59 62 5.0 30 - 150 20%
% TCMX (Surrogate Rec) (Confirm 69 58 63 8.3 30 - 150 20%

A LCS and LCS Duplicate were performed instead of a matrix spike and matrix spike duplicate.

Comment:

r = This parameter is outside laboratory RPD specified recovery limits.

MS - Matrix Spike
Phyllis Shiller, Laboratory Director

If there are any questions regarding this data, please call Phoenix Client Services at extension 200.

July 25, 2023
MS Dup - Matrix Spike Duplicate

RPD - Relative Percent Difference
LCS - Laboratory Control Sample
LCSD - Laboratory Control Sample Duplicate

NC - No Criteria
Intf - Interference
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Sample Criteria Exceedances ReportTuesday, July 25, 2023

Acode Phoenix Analyte CriteriaResult RLSampNo
Analysis

UnitsCriteria

GCO48381 - TIGHECriteria: None

RL
Criteria

State: MA

#Type!*** No Data to Display ***

Phoenix Laboratories does not assume responsibility for the data contained in this exceedance report.  It is provided as an additional tool to identify requested criteria exceedences.  All efforts are 
made to ensure the accuracy of the data (obtained from appropriate agencies).  A lack of exceedence information does not necessarily suggest conformance to the criteria.  It is ultimately the site 
professional's responsibility to determine appropriate compliance.

Page 15 of 17

La
st

 M
od

ifi
ed

: 0
2/

28
/2

02
4 

at
 1

0:
41

A
M

 E
S

T



Analysis Comments
July 25, 2023

587 East Middle Turnpike, P.O.Box 370, Manchester, CT 06045
              Tel. (860) 645-1102            Fax (860) 645-0823

Environmental Laboratories, Inc.

SDG I.D.: GCO48381

The following analysis comments are made regarding exceptions to criteria not already noted in the Analysis Report or 
QA/QC Report: None.
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Table 5

Summary of Hazardous/Regulated Waste Materials Inventory

West Parish Pump Station - Springfield Water and Sewer Commission

Demolition Project

1515 Granville Road,

Westfield, MA 01085

Material Waste Type
Container Type & 

Size

Approximate 

Quantity
Location Comments

16 EA Small Regulator House - 1st Floor

6 EA
Large Regulator House - 

Basement

45 EA
Large Regulator House - 1st and 

2nd Floors

32 EA Small Regulator House - 1st Floor

6 EA
Large Regulator House - 

Basement

47 EA
Large Regulator House - 1st and 

2nd Floors

10 EA
Small Regulator House - 

Basement and Exterior

7 EA
Large Regulator House - 

Basement and Exterior 

2 EA Small Regulator House - Exterior

2 EA Large Regulator House - Exterior

2 EA Small Regulator House - 1st Floor

6 EA
Large Regulator House - 1st and 

2nd Floors

13 EA
Small Regulator House - 

Basement and Exterior

8 EA
Large Regulator House - 

Basement and 1st Floor

Capacitors PCBs Metal Motors Associated with Small Motors and Pumps

Fire Extinguishers
CO2 / monoammonium 

phosphate / ammonium sulfate
Metal

Mercury Threaded Bulb

High Intensity 

Discharge (HID) Gas 

Bulbs

Metal Halide and/or High 

Pressure Sodium; Mercury 

Vapor

Glass Bulbs

Fluorescent Light 

Ballasts
PCBs or DEHP Metal Assumed PCBs or DEHP

Fluorescent Light Bulbs Mercury 4' Glass Tubes

Compact Fluorescent 

Light (CFL) Bulbs
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Table 5

Summary of Hazardous/Regulated Waste Materials Inventory

West Parish Pump Station - Springfield Water and Sewer Commission

Demolition Project

1515 Granville Road,

Westfield, MA 01085

Material Waste Type
Container Type & 

Size

Approximate 

Quantity
Location Comments

7 EA
 Small Regulator House - 1st Floor 

and Exterior

5 EA
Large Regulator House - 

Basement, 1st Floor, and Exterior 

1 EA Small Regulator House - 1st Floor
Fixtures Inaccessible / Assumed Mercury Located 

on Furnace

1 EA Large Regulator House - 1st Floor

Instrument Panels Mercury Glass Vial 6 EA Large Regulator House - 1st Floor
Fixtures Inaccessible / Assumed Mercury  To be 

salvaged by Owner

2 EA Small Regulator House - 1st Floor Feeds Forced Air Furnace on 1st Floor

4 EA
Large Regulator House - 

Basement
Feeds Hot Water Boiler in Basement

2 Gallons Small Regulator House - 1st Floor Two Water Coolers

5 Gallons Large Regulator House - 2nd Floor 2 AC Units, 1 Refrigerator

Sodium Hydroxide pH Treatment Plastic (275 Gallon) 1 EA Small Regulator House - 1st Floor

Sodium Hypochlorite Potable Water Disinfectant Plastic (275 Gallon) 1 EA Small Regulator House - 1st Floor

Phosphoric Acid Potable Water Disinfectant Plastic (150 Gallon) 1 EA Small Regulator House - 1st Floor

Thermostats Mercury Glass Vial

Heating Oil Petroleum Product 275 gallon

Refrigerants Freon, etc. Metal Reservoirs

Chlorine Alarms
Heavy Metals (Lead, Tritium, 

etc.)
Plastic Fixtures
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Table 5

Summary of Hazardous/Regulated Waste Materials Inventory

West Parish Pump Station - Springfield Water and Sewer Commission

Demolition Project

1515 Granville Road,

Westfield, MA 01085

Material Waste Type
Container Type & 

Size

Approximate 

Quantity
Location Comments

1 Dehumidifier
Small Regulator House - 

Basement  

1 Microwave Large Regulator House - 1st Floor

2 Cameras Large Regulator House - Exterior

Misc.Shop Tools & 

Chemicals

Miscellaneous Chemicals and 

Electrical Waste
Plastic Unknown

Large Regulator House - 1st & 2nd 

Floors

Assumed to be removed/salvaged by Owner prior 

to demolition

Legend:

Electronic Waste Lead and Cadmium Plastic

DEHP = Diethylhexl Phthalate

Survey Performed By:  Nathan Yergeau

SF = Square Feet, LF = Linear Feet, EA = Each

CO2 = Carbon Dioxide

PCB = Polychlorinated biphenyl
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SPRINGFIELD 
WATER AND SEWER 

COMMISSION 

MATERIAL 
STANDARD 

DETAILS 

Version 4 – November 1, 2020 
Revised: August 12, 2021 

William E. Leonard, Commissioner 
Vanessa Otero, Commissioner  
Daniel Rodriguez, Commissioner 
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Springfield Water and Sewer Commission 

Standard Detail Drawings 

 

Standard Details, Version 4: November 1, 2020 

  

WATER DETAILS 

1. (W-01.0) UTILITY SEPERATION DETAIL 

2. (W-02.0) NON-PAVED AREA TRENCH DETAIL 

3. (W-02.1) TRENCH BACKFILLING-METHOD 1 FOR LUDLOW 
ROADWAYS 

4. (W-02.2) TRENCH BACKFILLING-METHOD 2 FOR LUDLOW 
ROADWAYS 

5. (W-02.3) TRENCH BACKFILLING-METHOD FOR ARTERIAL STREETS IN  
SPRINGFIELD 

6. (W-02.4) TRENCH BACKFILLING-METHOD FOR RESIDENTIAL 
STREETS IN SPRINGFIELD 

7. (W-02.5) TEMPORARY TRENCH BACKFILLING METHOD FOR ALL 
STREETS IN SPRINGFIELD AND LUDLOW EXCEPT ARTERIAL STREETS IN 
SPRINGFIELD 

8.  (W-02.6) TEMPORARY TRENCH BACKFILLING METHOD FOR 
ARTERIAL STREETS IN SPRINGFIELD 

9. (W-03.0) STANDARD AIR VALVE ASSEMBLY DETAIL 

10. (W-03.1) AIR VALVE ONE PIECE ASSEMBLY DETAIL 1 

11. (W-03.2) AIR VALVE ONE PIECE ASSEMBLY DETAIL 2 

12. (W-04.0) END OF MAIN 

13. (W-04.1) END OF MAIN DETAIL 

14. (W-05.0) STANDARD TEE INSTALLATION 

15. (W-05.1) ALTERNATE 1 TEE INSTALLATION 

16. (W-06.0) REPAIR TO EXISTING WATER MAINS 

17. (W-06.1) INSTALL VALVE OR FITTING AT A DEAD END OF A WATER 
MAIN 
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Springfield Water and Sewer Commission 

Standard Detail Drawings 

 

Standard Details, Version 4: November 1, 2020 

18. (W-06.2) CUTTING-INTO EXISTING WATER MAIN TO REPLACE VALVE 
OR FITTING 

19. (W-06.3) CUTTING-INTO EXISTING WATER MAIN WITH BELL FACING 
VALVE 

20. (W-06.4) CUTTING-INTO EXISTING WATER MAIN WITH BELL FACING 
AWAY FROM VALVE 

21. (W-06.5) CUTTING-INTO EXISTING WATER MAIN WITH NO BELL 
FOUND 

22. (W-06.6) CONCRETE THRUST COLLAR 

23. (W-06.7) SOCKET CLAMP DETAIL 

24. (W-06.8) THREADED ROD DETAIL AND CONNECTION TO MJ DETAIL 

25. (W-07.0) STANDARD FIRE HYDRANT ASSEMBLY 

26. (W-07.1) ALTERNATE 1 FIRE HYDRANT ASSEMBLY 

27. (W-07.2) ALTERNATE 2 FIRE HYDRANT ASSEMBLY 

28. (W-07.3) RELOCATION OF FIRE HYDRANT ASSEMBLY (STRAIGHT 
BACK) 

29. (W-08.0) VALVE BOX 

30. (W-08.1) REPLACE, RAISE, OR RESET VALVE BOX 

31. (W-08.2) RAISE VALVE BOX WITH RISER 

32.  (W-09.0) DUCTILE IRON TAPPING SLEEVE 

33. (W-09.1) STAINLESS STEEL TAPPING SLEEVE 

34. (W-10.0)  FLUSHING DEVICE 

35. (W-11.0) NEW WATER SERVICE 

36. (W-11.1) REPLACEMENT WATER SERVICE 

37. (W-11.2) WATER METER SEALING DETAIL 

38. (W-11.3) PLASTIC METER PIT FOR 5/8” – 1” METERS 
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Springfield Water and Sewer Commission 

Standard Detail Drawings 

 

Standard Details, Version 4: November 1, 2020 

39. (W-11.4) PLASTIC METER PIT FOR 1-1/2” – 2” METERS 

40. (W-11.5) TYPICAL YARD HYDRANT 

41. (W-12.0) TYPICAL SERVICE BOX DETAIL IN PAVED AREAS 

42. (W-12.1) TYPICAL SERVICE BOX DETAIL IN NON-PAVED AREAS 

43. (W-12.2) REPLACE, RAISE, OR RESET SERVICE BOX DETAIL 

44. (W-12.3) RAISE SERVICE BOX WITH RISER DETAIL 

45. (W-13.0) METER VAULT PIPING 

46. (W-13.1) LARGE METER INSTALLATION 

47. (W-13.2) STANDARD METER PIT FOR DUCTILE IRON  WATER SERVICE 
PIPE 

48. (W-13.3) OVERSIZE METER PIT FOR DUCTILE IRON WATER SERVICE 
PIPE 

49. (W-13.4) TYPICAL DUCTILE IRON WATER SERVICE DETAIL THROUGH 
FOUNDATION WALL 

50. (W-13.5) TYPICAL DUCTILE IRON WATER SERVICE DETAIL THROUGH 
CONCRETE FLOOR 

51.  (W-13.6) 32 X 8-INCH FRAME ONLY 

52. (W-13.7) 32-INCH STANDARD WATER COVER 

53. (W-13.8) 24-INCH REPLACEMENT WATER COVER 

54. (W-13.9) 26-INCH REPLACEMENT WATER COVER 

55. (W-13.10) 32-INCH COMPOSITE LOCKING COVER 

56. (W-13.11) TYPICAL DUCTILE IRON FIRE SERVICE DETAIL THROUGH 
FOUNDATION WALL 

57. (W-13.12) TYPICAL DUCTILE IRON FIRE SERVICE DETAIL THROUGH 
CONCRETE FLOOR 

58. (W-13.13) TYPICAL DUCTILE IRON FIRE SERVICE DETAIL IN A HOT 
BOX 

La
st

 M
od

ifi
ed

: 0
2/

28
/2

02
4 

at
 1

0:
41

A
M

 E
S

T



Springfield Water and Sewer Commission 

Standard Detail Drawings 

 

Standard Details, Version 4: November 1, 2020 

59. (W-13.14) TYPICAL DIP COMMERCIAL & INDUSTRIAL SERVICE DETAIL 
THROUGH FOUNDATION WALL 

60. (W-13.15) TYPICAL DIP COMMERCIAL & INDUSTRIAL SERVICE DETAIL 
THROUGH CONCRETE FLOOR 

61. (W-14.0) THRUST BLOCK BEHIND FITTING 

62. (W-14.1) THRUST BLOCKS 

63. (W-15.0) RELATION OF VERTICAL DATUMS TO SPRINGFIELD CITY 
BASE DETAIL  

64. (W-16.0) RECORD SKETCH DETAIL 

65. (W-16.1) WATER SERVICE CARD DETAIL 

66. (W-17.0) SEASONAL WATER SERVICE DETAIL 

67. (W-17.1) SEASONAL WATER SERVICE BASE DETAIL 

68. (W-17.2) SEASONAL WATER SERVICE COVER DETAIL 

SEWER DETAILS  

69. (S-01.0) TRENCH DETAIL FOR SEWER PIPES 

70. (S-02.0) PRECAST CONCRETE SEWER MANHOLE 

71. (S-02.1) PRECAST CONCRETE SEWER PIPE CONNECTIONS 

72. (S-02.2) END OF SEWER MAIN 

73. (S-02.3) EXTERIOR DROP MANHOLE 

74. (S-02.4) INTERIOR DROP MANHOLE 

75. (S-02.51) 24-INCH X 4-INCH FRAME ONLY 

76. (S-02.52) 24-INCH X 6-INCH FRAME ONLY 

77. (S-02.53) 24-INCH X 8-INCH FRAME ONLY 

78. (S-02.54) 26-INCH X 6-INCH FRAME ONLY 

79. (S-02.55) 32-INCH X 6-INCH FRAME ONLY 
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Springfield Water and Sewer Commission 

Standard Detail Drawings 

 

Standard Details, Version 4: November 1, 2020 

80. (S-02.56) 32-INCH X 8 INCH FRAME ONLY 

81. (S-02.61) 24-INCH STANDARD SEWER COVER 

82. (S-02.62) 32-INCH STANDARD SEWER COVER 

83. (S-02.63) 26-INCH REPLACEMENT SEWER COVER 

84. (S-02.64) 30-INCH REPLACEMENT SEWER COVER 

85. (S-02.65) 24-INCH COMPOSITE LOCKING COVER 

86. (S-02.66) 32-INCH COMPOSITE LOCKING COVER 

87. (S-03.0) UTILITY CROSSING DETAIL 

88. (S-04.0) EXISTING SEWER MAIN TO BUILDING CONNECTION 

89. (S-04.1) NEW SEWER MAIN TO BUILDING CONNECTION 

90. (S-04.2) CLEAN OUT WITH SWEEP 

91. (S-04.3) SEWER SERVICE CONNECTION WITH CHIMNEY GREATER 
THAN 12 FT DEEP 

92. (S-04.4) BUILDING CONNECTION TO SEWER MAIN WITH CONFLICTS 

93. (S-05.0) BUILDING AND MAINLINE SEWER REPAIR 

94. (S-06.0) WETWELL AND VALVE VAULT PRECAST 

95. (S-08.0) STANDARD EXTERNAL GREASE INTERCEPTOR 

96. (S-09.1) LOW PRESSURE SANITARY SERVICE/MAIN 2-1/2” VALVE 
BOX IN NON-PAVED AREAS 

97. (S-09.2) LOW PRESSURE SANITARY SEWER PIPE TRENCH DETAIL 

98. (S-09.3) LPSS SERVICE LATERAL DETAIL 

99. (S-09.4) LOW PRESSURE SANITARY SEWER MAIN INLINE FLUSHING 
STRUCTURE DETAIL 

100. (S-09.5) LOW PRESSURE SANITARY SEWER MAIN TERMINAL 
FLUSHING STRUCTURE DETAIL 
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Springfield Water and Sewer Commission 

Standard Detail Drawings 

 

Standard Details, Version 4: November 1, 2020 

MAP DETAILS 

101. (M-01.0) SPRINGFIELD WATER MAINS SERVICE AREA MAP 

102. (M-02.0) LUDLOW WATER MAINS SERVICE AREA MAP 

103. (M-03.0) WATER TRANSMISSION MAINS SERVICE AREA MAP COBBLE 
MOUNTAIN TO PROVIN MOUNTAIN 

104. (M-03.1) WATER TRANSMISSION MAINS SERVICE AREA MAP PROVIN 
MOUNTAIN TO SPRINGFIELD 

105. M-04.0) SPRINGFIELD SEWER MAINS SERVICE AREA MAP 
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Springfield Water and Sewer Commission 

Standard Detail Drawings 

 

Standard Details, Version 4: November 1, 2020 
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"MANUAL FOR OCCUPANCY OF PUBLIC

WAYS AND PRIVATE WAYS WITHIN THE CITY OF SPRINGFIELD"
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Appendix E: SWSC Holidays 
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